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nPEÆHCJlOBHE

M 3yqeHHę K ypca „ A n n a p a T y p a  p a c iip ea ea » T e a É u > ix  ycxpoftcTB  B bicoK oro 
H anpaaceH H a“ CTyaeHTaMH, cneuHaaH3HpyK)iHHMHca b o ó aacT ax : npoH 3B oacTB o, 
n e p e a a a a  u p a cn p e ae ae H H e  a j i e K x p o s n e p r a ^  uhn  oöopyaoB aH H e npean p H H - 
th H , B C Tpeaaao b n o c a e a H e e  BpeMa ö o ab iiiH e  saTpyaH eH H a. 3 t o  npoH C X oanao , 
BO-nepBbix, noTOMy, a i 'o  aH T epaT ypa , H M eiom aaca Ha pyccKOM H3HKe ( o ih c o k  
npHJioK eH b KOHue k h h th ) ,  h h h  chh iukom  cneuH aaH 3apoB aH a (a  c a e a o B a - 
TeabHO, M aTepnaa p a3 6 p o caH ) h h h , n ao ö o p O T , chh iukom  n o n y a a p u a ;  b o - b to -  
p b ix , a a a  cneHHaabHOCTefl, yKa3anHbix Bbirne, T peó y eT ca  cneuHcjiHHecKoe 
H3aoa<eHHe M a T ep n a aa ,a  h m c h h o —  B o r n a B y y r a a  aoaiKHbi 6 bixb nocxaB aeH bi 
B o n pocb i peiKHMa paö o x b i, xapaK xepncxH K  u Bbiöopa annapaTO B . TaKHM 
o6pa30M  coraacH O  axoft ycxaHOBKe b aaHHOM K ypce  o 6 p am ,aex ca  ocHOBHoe 
BHHMäHHe Ha ocBem eH He p a ö o a e r o  n p o p e c c a  a n n a p a x o ß , npHHHHna h x  a e ft-  
c tb h h  h  H an ö o aee  cymecTBeHHbix xapaKxepHCXHK, h cpaBHHxeabHO oaeH b 
c a a ó o  ocBem eHbi B onpocb i p a c a e x a  h KOHCTpyupOBaHna a n n a p a x o ß .

H eo ß x o flH M O  oxM eTHTb, a r o  H a c T o a m a a  K H nra He coaep iK H T  b c e ö e  
p e u e n x y p b i  a a a  B b iö o p a  a n n a p a x o ß  npH  p â c a e x e  h npoeKXHpOBaHHH saeK T p H - 
aecKHX ycTaHOBOK. 9 t o  n e  b x o h h t  b  3 a a a a y  H a c T o a m e ro  K y p c a , r a e  
a a io T c a  xoabK O  o ô m n e  o c h o b 3 h hh  B b iö o p a  h  oneH K H  cooT B excxB yiom H X  
xapaK TepH C TH K  a n n a p a x o ß .  A b t o p h  n o a a r a ïo x ,  h t o  3 t h  ocH O B am ia M oryT  
nocay iK H X b 6a3oM  a a a  n aab H efliu eM  KOHKpexn3aH.HH B o n p o c a  h  n o n y a e H H a  
npaK T H aecK H X  naBbiKOB, a x o  y>xe a B a a e x c a  3aaaaefl K y p co B , b  KOTOpbix 
paccM aT pH B aioxcH  B o n p o c b i p a c a e r a  c e x e f t h npoeK X H posaH H H  aaeK x p u aecK H X  
ycxaHOBOK.

M a x e p n a a  b KHHre p ac n o a o > K e H  xaKHM o 6 p a 3 0 M , a ï o  n o c a e  HecKoabKHX 
B C xynH TeabH bix 3aM eaaH H ñ (B B eaeH H e) n a y T  raaB b i, n o cB am eH H b ie  p ac c M O x p e - 
HHK) H a n ö o a e e  o ô ih h x  h BaiKHbix n ap a M e x p o B  a n n a p a x o B : h 3 0 H h h h h , H a- 
rp e B a , aaeK xpoaH H aM H aecK H X  aeftCTBHË h KOHxaKxoB. E io c a e  K paT K o ro  p a c -  
CMOXpeHHH 3THX OÔIHHX BOnpOCOB HMeeTCH B03M0>KH0CTb paSO Ô paX b HeKOXO- 
p b ie  H3 a n n a p a x o B  (p e a K T o p b i, T paH ccjiopM aT opbi TOi<a h x. a . ) .  Î Ip e iK a e  aeM  
n e p e f tT H  k  H 3yaeH H io BbiKaioaaiouj.H X a n n a p a x o ß ,  n a e T c a  K p ax K aa  x e o p n a  
ram eH H H  a y r  n o c x o a H H o ro  h  n e p e M e H H o ro  x o k o b . B K OHue K y p c a  K p a r a o  
p accM axpH B aioxcH  B o n p o c b i H cnbiT ariH a a n n a p a x o B , Te u e a n ,  K o ro p b ie  o h h  
n p e c a e a y io T ,  h M eT oaw  h x  np oB eaeH H H . Tanoe p a c n o a o iK e m ie  M a T e p n a a a  
a B a a e T c a  6 o a e e  n p ean o aT H T eab H b iM  c M e T o a o a o ra a e c K O ß  to h k h  3peH H a.

A b top h  nonaraioT, hto  HacToamaa KHHra BoenoaHHT npoöea  b p y a o -  
BoacTBax, HeoôxoaHMbix aaa npenonaßaHHa oöiuero Kypca annapaTOB 
BbicoKoro HanpaaœHHa h TeM cbmhm  0Ka>KeT cyiuecTBeHHyio noMOiHb 
b a ea e  noaroTOBKH KaapoB. BepoaxHO, HacToamaa KHHra mojkct nocayaiHTb 
Tañare aaa paaa aHH, paôoT aïo iH H X  b sKcnaoaTauHH h a re a a io m H x  noBbi- 
CHTb CBOK) KBaaH(|)HKaHHK).

A b t o p h  c ô a a ro a a p H O C T b io  npHM yT Bee n o a r e a a H n a  h 3aM eaaHHH no no- 
B o a y  K H H ra. H a c T o a m a a  KHHra a B a a e T c a  KoaaeKTHBHbiM x p y a o M  aBTOpOB, 
npHHHBHiHX yaacTHe b H eñ  b  paBHOM o6x>eMe.

10. ByrtiKeeim a A . Me/ibicyMoe
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BBEÆEHME
\

riocT poeH H e a n n ap a T y p b i flan BbicoKOBoabTHbix p acn p eaeaH T eab U b ix  
ycTpoËCTB u , B aacTHOCTH, nocTpoeH H e B biK aïonaTeaeË  —  s t o  o ô aacT b  cn ab - 
h otom h oë  npoMbimaeHHOCTH, KOTOpaa 3a n o o iea H H e  ro a b i pa3BHBaeTca 
THraHTCKHMH maraMH.

M o â h o  c K a 3 a T b , b t o ,  H a a H H a a  c  1927/28 r . ,  K a m a b iË  r o a  b h o c h j i  C T oabK O  
H O B o ro  KaK b  e B p o n e Ë C K y ro ,  t 3 k  h  b  a M e p u K a H C K y io  T ex H H iey  a a e K T p o -  
a n n a p a T o c T p o e H H a ,  h t o  O yK B aabH O  n o T p a c a a  e e ,  H a aH H a a  c  c aM b ix  o c h o b .  

H y a m o  oT M eT H T b, h t o  p a 3 B H T n e  n p H K Jia a H O Ë  C T O poH bi h  H 3 o 6 p e T a T e jib C T B a  
m a o  H ecpaB H eH H O  Ô H C T p e e , a e ia  T e o p e T H a e c K H e  h x  o ô o cH O B aH H H , h  9 t h m  
c a e a y e T  oö-bH C H H Tb H C K a ro n H T ea b H o e  p a 3 H O o 5 p a 3 H e  T e o p H Ë , T p a K T y io m H X  

p a ô o a n Ë  p e m m v t B b iK a to a a to m H X  a n n a p a T O B . B b ic o K H e  T p e 6 o B a H H H , K O T o p u e  
H a a a a n  n p e a - b a ß a a T b  B b ic o K O B o ab T H b ie  M OiHHbie ceT H  k  o ô o p y a o B a H H io  
B o o ô m e  h  o c o ô e H H O  k  a n n a p a T y p e  B b ic o K o r o  H a n p a m e H H H , c u r p a a a  o a e H b  
c y m e c T B e H H y ro  p o a b  h  n o 6 y m .a a n H ,  c  o æ h o ë  C TO pO H bi, k  y c o B e p u ie H C T B O B a - 
HHio c y m e c T B y r o m a x  n p H H im n o B  y c T p o Ë c T B a  a n n a p a T O B , h  c  a p y r o Ë —  p a 3 -  

BHTHK) c o B e p m e H H o  HOBbix, O T K pb iB a iom H X  o rp o M H b ie  n e p c n e K T H B b i.  H e  Tai< 
e m e  aaB H O  C T o a a  KaK n p o ô a e M H M Ë  B o n p o c  o c B o e m i a  n e p e a a a n  h  p a c n p e -  
a e a e H H a  S H e p r a n  n p n  H a n p s m e H H H  110 kV. C e Ë a a c  y m e  p a ö o T a i o T  jimmn 
n e p e a a a  Ha 220 kV h  c o o p y m a tO T C H  o n b iT H b ie  aH H H H  H a  380 kV. P o c t  

H a n p a x ie H H Ë  h  B M ecT e c  TeM  h  n e p e a a B a e M b ix  M o iB m o cT eË  b  n e p B y i o  o a e p e a b  
CTaBHT c e p b e 3 H H e  s a a a a n  n e p e a  T p aH C tJto p M aT o p H O Ë  h  a n n a p a T H o Ë  
n p o M b im a eH H O C T b K ). B H OB b C 0 3 aa B a e M b ie  B b ic o K O B o a b T H b ie  ceT H , o aeB H flH O , 
T p e ô y iO T  n a  c o o T B e T C T B y io m e e  m e  H a n p a m e H H e  B b iK a ïo n a T e a e Ë ,  p a s B e a u H H -  

T e a e Ë ,  H S M ep H T eab H O Ë  h  3am .H T H 0Ë  a n n a p a T y p ,  p e a K T o p o B  h  t .  a .
A n n a p a T y p a  p acn p eaeaH T eab H b ix  ycTpoËCTB —  s t o  BecbMa pa3BeTBaeHHaa 

o ß aacT b . C io aa  o t h o c h t c h  an n ap aT b i, coB epm eH H o p asan n H b ie  KaK n o  cBoenty 
KOHCTpyKTHBHOMy o^opiviaeH H io, TaK h  n o  npHHUHny aeËCTBnsi. M a a o  o ô m e ro , 
HanpHM ep, M em ay Bbm aïonaTeaeM  h  peaK TopoM , M em ay peaK TopoM  h  TpaHC- 
(JjopMaTopOM TOKa h  t .  a .  K axtabiË  «3 h h x  HMeeT cB oe coôcTB eH H oe Ha3Ha- 
aeHH e b  o ô m eË  exente  p a c n p e a e a H T e a b H o ro  ycTpoËCTBa h  CB oeoôpasH biË  
p a ô o a n Ë  pexcHM. H o  ecTb, HecMOTpa Ha 9TO, p a a  oôm HX CTopoH, oÔT>en,H- 
HHtomnx TâKHe an n ap aT b i, KaK B biK m onaTean, pa3i>eaHHHTeaH, n p eao x p aH H - 
T e a n , p e aK T o p u , TpaHC<|>opMaTopbi TOKa. K  9 t h m  CTopoHaM c a e a y e T  OTHecTH 
oômHOCTb cxeMbi h  ycaoBHËL paôoT bi; y c ao B n a  H3oaai[HH; TepntHnecKyio 
h saeKTpoflHitaM HaecKyio ycTOËaHBOCTb; KOHTaKTHbie coeflHHeHna; HopMbi a o -  
nycTHMbix HarpeBOB n p n  aaHTeabHOË p a ô o T e  h  t .  n .  B  e n a y  s t h x  npnnH H  
b  onncaTeabHOM  K ypce npeacT aB aaeT ca  b o 3 m o jk h m m  oÔT>eflHHHTb H3yaeHHe 
9 t o ë  rp y n n b t annapaTO B  B bicoK oro H anpam eH H a b  o ô m y io  aHCUHnanHy.

B  H n m e n p H B e a e H H O Ë  T a ô a H u e  a a H u  o cH O B H bie  b h u m  B b ico K O B o a b T H b ix  
a n n a p a T O B , n p H M e H a eM b ix  b  p a c n p e a e a H T e a b H b ix  y c r p o Ë C T B a x ,  a  T a n m e  
y K a 3 a H o  h x  H a 3 H a n e H H e .
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TaÓAuąa 1

Ha3BaHHe annapaia Ha3HaqeHne

P e a K T o p u

TpaHciJjopMaTopbi TOKa u Ha- 
npameHHH

Pa3T>eÄHHHTeaH

npeAoxpaHHTeaH

BbiKJUOTaTe.sM

B w K aioqa io iuH e  pa3T>eaHHH- 
TeaH. (Ocoßbifi b h a  pa3 i> eaH - 
H H T eaeö , n p e ac T aB a a io m H Ë  n o  
cymeciBy Heóoabmoft Bbi- 
KJHO<iaTeab. TaKHe pa3bean- 
HHTeJIH CnOCOÖHH pa3pbIB aT b 
HOM HHaabHue H arpy3K H  ao  

H ecKoabKO co t  a M n e p )

BKJiioiaioTCH B p a c c e iK y  u ih h  h  b  o iß e T B a e H H a  
Aa a  OrpaHHAeHHfl TOKOB KOpOTIÍOTO 3aMblKaHHH 
h  una  noAA6p5K3HHfl HanpflJKeH H a Ha n iH H ax n p H  
KOpOTKHX 3aMHKaHHHX

npHMCHHIOTCH ÄJIfl HeJiefl 3aiHHTbI H HSM epeHHfl 
n p H  BHCOKHX HanpsHceHHAX, K o ra a  H e n o c p e a -  
CTBeHHoe B K aioaeH H e npH Ö opO B  3 am n T b i ( p e a e )  
h  H3M epHTejiBHbix n p n ö o p o B  (aM n ep M eT p o B , b o j ib t -  
MCTpOB, BBTTMeTpOB, CHeTHHKOB H T. A-) CT3HO- 
BHTCfl K paflH e 3aT pyaH H T eabH biM  h  onacH biM  a a a

5KH3HH

C ay acaT  a a s  pa3AHHHbix K O M M yiaunoH H bix m 3 h h - 
n y a a u H Ö  (o T a e a e H n e  yaacT K O B , n e p e x o a o ß  Ha 
a p y r y r o  c n c r e M y  h ih h , ceK H H O H H poßaH H e p a c -  
n p e a e a H T e a b H b ix  ycT pofłC T B  h  t .  n . ) .  O ö b iiH H e  
pa3 b eaH H H T eaH  n p e aH a 3 H a ae H b i a na o n e p a u H ñ  
ö e 3  H arp y 3 K H  b  n e n n  h a h  B K paftH eM  c a y a a e  a a a  

OTKaiOHeHHH o n eH b  H e ö o ab n iH X  t o k o b

npHMeHSIOTCH B HH3KOBOabTHblX H enaX , a  T3KJKe 
H B CpaBHHTeabHO MaaOMOHlHblX OTBOTBaeHHHX 
BbicoKOBoabTHbix ycTaHOBOK. 3 a  n o c ae an e e  BpeMH 
noaynaioT Bce 6 o aee  m npoK oe npHMeHeHHe c o b -  
MecTHO c BbiKaronarouiHMH pa3beaHHHTeaaMH. IlpH- 
MeHfliOTCfl TaKHce uiHpoKo a a s  3amHTbi TpaHc<J)op- 

MaTopoB HanpsiHceHHH

n p e a H a 3 H a a e H b i a a a  pa3M U K aH H a u e n e H  I n o a  
H a rp y 3 K o fl h  n p n  k o p o t k h x  3aM biK aH H ax. B h k a io - 
a a T e a n  M oryT  y n p a ß a a T b c a  o t  pyK H  h  aBTOMa- 
THaecKH b  c a y a a e  noH B aeH H a B u e n n  n e p e r p y 3 K H  
H a n  K opoT K oro  3aMHKaHHH. y n p a ß a e H H e  OT pyKH 
MoaceT o c y m e c T B a a T b c a  aHCTamiHOHHO n p H  n o -  

MOHTH npHBOAHblX MexaHH3MOB

npHMeHHIOTCH B CeTHX 6  H 10  k V  COBMeCTHO 
c  naaBKHMH n p e ao x p a H H T e a aM H  Ha M aaoM om H H X  
OTBeTBaeHHax H an  b H H an B H ay aab H b ix  y c T a n o B K ax  
HeÖOabHIOft MOU1HOCTH (ceabCK0X03HÜCTBeHHfcie 
ycTaHOBKH, Top<})opa3pa6oTK H  h  t .  n .) .  B  a a a b -  
H eñu ieM  OHH p a c c M a ip H B a io T c a  b p a 3 a e a e  pa3T>e- 

aHHHTeaeñ

Ha (J)Hr. 1 noK a3aH a a a a  npH M epa o ö m a a  cx eiaa , h 3 KOTopofl b h a h h  
MecTa pacnoaoaceH H H  pa3flHMHbix paccMaTpHBaeMbix annapaTO B  Ha CTopoHe- 
reH ep aT o p H o ro  HanpaxceHHa. Ha CTopOHe b u c o k o to  HanpaaceHHa H H aero  
npHHUHnHaabHO h o b o to  b cM u cae  pa3M emeHHa a n n a p a T y p u  m h  He HMeeM 
a noTOMy orpaHHHHMca paccMOTpeHHeM to a b k o  cxeMbi, H 3o6paaieH H oä 
Ha (})Hr. 1. Kax b h ä h o , re H e p a T o p u  nHTaioT u ih h u  He TOJibKo q e p e 3
MacaaHbie BbiK^ioaaTeaH, h o  h  p a 3T>eaHHHTejiH. LLIhhu p a 3aea eH H  n p n  
noMOiHH peaKTOpa x v  9 t o t  p eaK T o p  b c a y q a e  HeoöxoanM OCTH M o ^eT  6h t k  
OTÔpomeH h  uiHHH coeaHHeHH npaMO n e p e 3  BbiKjnoaaTeab M B V 3 t o  M o w er
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noHaaoÓHTbca b c a y a a e  B bixoaa «3 cT poa re H e p a ro p a  r v  Kor,aa Bca a e ß a »  
aacTb p acn p eaeaH T eab H o ro  ycTpoflcTB a a o aa rH a  6 y a e T  nuT aT bca o t  re H ep a - 
Topa Ą 3, n p n  BK/noaeHHOM ace peaKTOpe x l o to  noB ejio  6 u  k  ape3M epH 0M y 
naaeHHK) Hanpaa<eHHa, a  Hy»HO CKasaTb, h t o  HHayKTHBHOCTb p a 3 a e a H T e a b -  
Hbix peaK TopoB  öepeT C a aoBoabHO bm cokoB . O T x o a a m n e  c})naepbi npH K aio- 
aaioT ca  TaioKe a e p e 3  pa3T>eaHHHTeab h BbiKaroaaTeab c TeM, h to ó m  w u e a a c b  
n o aH aa  B03M05KH0CTb ocMâTpHBaTb BbiKflioaaTenb h  npHBOÄHTb, K o ra a  s t o  
HyjKHO, e ro  b n o p a a o K  (cMeHa M acaa, 3aHHCTKa KomaKTOB h  t .  n .) .  f l a a  
KOHTpo/inpoBaHna HanpaaceHHa Ha uiHHax h  TOKa Ha (})Haepax, a  Taaa<e an  a  
ixeaeË 3amHTbi cay a taT  Tpanc(f>opMaTopbi HanpajKeHHa (T . H .)  h  TpaHCc¡)opMa- 
Topbi TOKa ( T . T.). C aeB a no K a3 an o  npiicoeaH H eH H e k  ium m m  craH u n H  He- 
ó o a b iiio ro  TpaHcc})opMaTopa coôcTBeHHbix H yxia ( Tp. C. H .). B ßH ay MaaoB 
MOIH.HOCTH h oaeH b peflKHX KOMMyTau;nfl TaxoB TpaHcc|)opMaTop MoaceT 6 h tb  
BKTHoaeH a e p e 3  3anuiTHbifl naaBKHfl npeaoxpaH H T eab  h  pa3T>eanHHTeab. H e -  
6 oabn iH e TOKH x o jio c T o ro  x o a a  TpaHC(|>opMaTopa, n o p a a K a  a e c a r a x  aoaeB - 
aM nepa, M oaoro B noaH e OTKJiKmTb npH  noM om n oóbiKHOBeHHoro pa3-beaH ~ 
HHTeas.

B n p aß o B  aacTH p a cn p e ae aH T e a b H o ro  ycTpoficTBa noKa3aHO npH CoeaH H e- 
HHe 3aB oacK ofl rp y n rib i cfm aepoB. 9 t o  n o  cyTH a e a a  —  3aB oacK oe p a c n p e a e -  
aH TeabH oe ycTpoflcTB o. 3 a e c b  KaatawB $ n a e p  aoaaceH  HMeTb cboB  BbiKJiio- 
aaT eab , npH xoaam H fi b aeBcTBHe b nepB yio  o a e p e a b  b c a y a a e  aBapHH Ha 
4)Ha'epe. E c jih  a<e noaeM y-aH Ó o He cpaóoT aeT  (J^ÄepHbifi BbiKatoaaTeab, t o  
aoaaceH  OTKaioaHTb rp y n n o ß o B . TaKHM o6pa30M  o c y m e c iB a a e T c a  ceaeKTHB-
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HOCTb. OaeBHaHO, a n a  H3 MepeHHH h 3aiu,HTbi Ka>Kflbifi (jm a ep  T a im e  a o a -  
>KeH nM6Tb CBOH TpaHC^opM aTOpbi TOKa, KOTOpbie Ha cjm r. 1 He n o K a - 
3aHbi.

H 3 3 to ë  cxeMH Mbi n o ay aaeM  caM oe o ö iy e e  npeacT aB neH H e o  MecTe Ka>K- 
f lo ro  H3 paccMaTpHBaeMbix annapaTO B b pacnpenenH TenbH O M  ycTpoËCTBe. 
B flaJibHeËuieM ö y aeT  aaHO 6 o n e e  n o ap o Ó H o e  o n p e a e a e H n e  Ha3HaaeHHa 
K a m o r o  a n n a p a T a , a  b OTnenbHbix c n y a a a x  u h x  B33HMHoe p a cn o n o a ie H H e  
c t o h k h  3peHHH p a ö o a e r o  pe>KHMa.

B 9KcnJioaTaunH  HaHÖonee OTBeTCTBeHHbiM u HaH Ö onee Hanpaa<eHHbiM 
sjieMeHTOM p a c n p e a e n n T e n b H o ro  ycrpoË C T B a HBaaioTCH B b i K n i o n â T e n H .  
B c n n y  o c o ó o  T a w e n o ro  pe>KHMa paôoTbi, KOTOpoMy noaBep>KeHbi s t h  
annapaT b i, o h h  TpeôyiOT, oaeBHaHO, h T inaT eabH oro  HaônioaeHHH 3a c o ô o ë ,  
t .  e . nocTOHHHoro ocMOTpa h CBoeBpeMeHHoro y c rp aH eH n a  noB peacaeH H Ë h He- 
HopMaJibHOCTeË, ocoôeHHO n o c n e  OTKJHoaeHHH T im e a u x  KopoiKHX 3aMbi-
K3HHË.

BbiKJiioHaTejiH, ycTaHaBiiHBaeMbie b p acn p e ae an T e n b H b ix  ycTpoË C T B ax, n p e a -  
CTaBJiaiOT co6 o ë  aBTOMaTHMecKne a n n ap aT b i, KOTopbie aonacHbi npH X oanT b 
b aeËCTBHe npH  HapyuieHHH nopM aabH bix ycnoBHË paôoT bi, t . e . b c n y a a e  
noaBjieH H a n e p e rp y 3 K n  Han KOpOTKoro 3aMbiK3Hna.

n  a  a  b K h ë  n p e n o x p a H H T e j i b  n p e a c ra B n a e T  c o ô o ë  n o  cym ecT B y 
npocTeËniH Ë  aBTOMaTHHecKHË BbiKJiHDqaTeab. H a  3 a p e  pasBHTHa sn eK T p o - 
TexHHKH, K o raa  npH M eH anocb ToabKO HH3Koe H anpajK em ie , nnaBKHË n p e -  
ÂOxpaHHTenb HBnanca MOHononbHbiM 3am,nTHbiM annapaTO M  ot  n e p e r p y -  
30K h KopoTKHX 33MbiKaHHË. B j è  HOpManbHbix KOMMyTauHOHHbix M aHHnyna- 
U.HË CJiyKHJI OÔbIKHOBeHHblË pyÔHJIbHHK. OaHaKO C p33BHTHeM CeTeË H HX 
MOLUHOCTH h c noaBnenH eM  HeoôxoaHMOCTH n e p e a a a n  S H ep rn n  Ha ô o n b u iH e  
paccT oaH H a n o aB aa io T ca  yace h 6 on e e  BbicoKne HanpaiKeHHH. O n ep H p o B aH n e  
OÓbIKHOBeHHbIM pyÖHnbHHKOM nenaeTCH neB03M05KHbIM H OnaCHblM Â na XÍH3HH
oôcJiyjK H B arom ero n e p c o H a a a . TaKHM o6pa30M  e m e  b  KOHue n p o in n o r o  
CToaeTHa noaB naioT ca ô o n e e  cno>KHbie BbiKaronaroinHe MexaHH3Mbi, KaK, Ha- 

^npnM ep, pTyTHbie B biK nam T enH  h , naKOHen, m a  c ji a  h  bi e.
TaKHM oôpa30M  nnaBKHË n p eao x p aH H T en b  o T o m e n  aaneK O  Ha BTopoË 

naaH . O h  4>aKTHHecKH c o x p a H n a c a  ToabKO Ha h h3kom  H anpaaieH H H . Y cao B u a  
a<e 6 e c n e p e 6 oËHocTH paôoT bi caoa<Hbix MomHbix ceT eË  BbiaBHraioT T peôoB a- 
h h h  ceaeKTHBHOCTH b 3am.HTe, t .  e . h t o ô h  OTKaroneHHe npOHCXOanao 
ToabKO TaM, r a e  HMeeT MecTO noB pextaeH H e, HeHopM aabHbiË pex<HM Han 
aBapHH.

OaHOBpeMeHHO CTaBHTCa B o n p o c  H OTHOCHTeabHO BblflepiKKH BpeMeHH 
npH OTKaïoqeHHHx 3 B ap n n . FlaaBKHË n p eao x p aH H T en b  pBeT p e n b  oneH b 
ôb icT p o , h b 9t o ë  e ro  qpe3MepHOË IflHTenbHOCTH h aexiH T e r o  o c h o b h o ë  
HeaOCTaTOK. n p H  T3KHX ycnOBHHX C TpyaOM OCymeCTBHMa CeaeKTHBHOCTb, 
h npH  oneH b M aaoË a a n T e a b n o c ra  n p o n e c c a  (B c e ro  b  noaoB H H y n e p n o a a )  
a e a a e T c a  BOBce HeB03M0>KH0Ë. CeaeKTHBHOCTb b  n p e a o x p a H H T e n a x  MoaceT 
6biTb a o c ra rH y T a  npH  TOKax neperpy3K H , a a  h npH  sto m  a e r n o  H ap y m aeT ca  ox 
BcaKHx cayaaË H bix  oôcToaTeabC TB , HanpHM ep o t  KaqecTBa KOHTaKTa. C o to ë  
to h k h  3peHHH Hecp3BHeHHO ô o n e e  coBepmeHHbiM n p n ô o p o M  aB aaeT ca  p e a e ,  
B03aeËCTByiom ee Ha BbiKnionaTenb h p a ô o T a ro m e e  H an H enocpeacT B eH H o o t  
n e n n  n a n  o t  T p a H c i J i o p M a T o p o B  T O K a  h H a n p a a c e H H a .  P e a e ,  
3aMbtKaa n e n b  BbiKaroaaiomHX MexaHH3MOB B biK m oaaT ena, 3acT aB aaeT  
e r o  npHTTH b aeËCTBHe ¿ c e ra a ,  K o ra a  s t o  Hy>KHo.
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Hy>KHo, oanaKO, oTMeTHTb, h to  3a nocaeaHHe HecKoabKO aex MHTepec 
K BbicoKOBoabTHbiM naaBKHM npeaoxpaHHxeaaM 3Haś«reabHO B03poc, b cbh3h 
c TeM MTO yaaaocb h3Hxh cpaBHHXeabHO npocTbie nyxH C03aanna naaBKoro 
npeaoxpaHHxeaa na aoBoabHo öoabiiiHe oxKnioaaeMbie moiuhocxh. B SKcnnoa- 
TaiXHH Bcxpeaaioxca T3Kne OTBexB/ieHHH m u  CHCTeMa OTBeTBaeHHË, rae 
ceaeKTHBHOcTb ne HyiKHa h ycTaHOBKa BbiKaioaaxeaa xpeóyeT coBepuieHHo 
He Hy)KHbix 3aTpaT cpeacxB h Meexa. K T3khm ycxaHOBKaM npnuaaneacax, 
«anpHMep, noacxaHUHH Ha xopcjiopa3pa6oxKax, b ceabCKOM xo3aftcxBe h x. n. 
HeKOxopbie HHOcxpaHHbie 3aBoabi axy 3aaaay pemnaH aoBoabHo yaaaHO, 
BbinycKaa cncxeMy naaBKHX npeaoxpaHHxeaeft b kom6hh3uhh c BbiKaioaaio-
IH.HMH pa3'beaHHHXeJIHMH.

P a 3 T > e a H H H x e a b  oôhhhoë KOHCxpyKUHH m n  BOBce He aonycicaex 
pa3pbiBa u,enH noa xokom hjir aonycicaex pa3pbiB aniub oneHb Maabix xokob. 
riocxpOHB pa3-bea.HHHxejib, cnocoÓHbift pllpbiBaxb xokh nopaaaa HOMHHaab- 
Hbix, h BKaroaaa nocaeaoBaxeabHO c xbkhm pa3i>eaHHHxeaeM naaBKHe npe- 
aoxpaHHxeaH, noayaaeM cucxeMy, Koxopaa aonycnaex KOMMyxapHOHHbie 
MaHHnyaaiiHH noa Harpy3KOft h b xo Me BpeMa oöecneaHBaex 3am,HTy Ha 
cayaaft KOpoxKoro 3aMbiKaHHa.

TaKHM o6pa30M c BbinycKOM BbiKaioqaioiii,HX pa3x>eaHHHxeaeft pa3peuiaexca 
npoöaeMa KOMMyxanjHH HeôoabiiiHX Mom,Hocxeft 6e3 aBxoMaxHaecKnx BbiKaio- 
aaieaefi.

M a c a a h bi ft B b i K a r o a a x e a b  OK a3aaca Hpe3BbiaaftHO yaaaHbiM  a n n a -  
paxoM . O h  aaa ffo3MO>KHOCXb pa3BHBaxbca BbicoKOBoabXHOft xexHHice a o  
x ex  Bbicox, KOTopbix OHa a o c x H ra a  b H acx o am ee  BpeMa. HyacHO oxM exnxb, 
o a H aa o , Hxo MacaaHbift BbiK aroaaxeab, pa3BHBaacb, n o p o w a a a  b c e 6 e Bee 
6 o a e e  h  ó o a e e  ocxpb ie  n poxM B opeana. M acaaH bift B biK m oaaxeab, Ha3 HaqeH ne 
K O Toporo o 6 e3 o n acH x s CHCxeMy ox  nocaeacxB H ft aB apnft, caM c x a a  HOCHxe- 
aeM  3HaHHxeabHOft onaCHOCXH BcaeacxBHe orpoM Hbix oö-beMOB M acaa, c o a e p -  
a o m e r o c a  b e r o  ô a a a x .

MacaaHbift BbiKaioqaxeab ao 1929/30 r. pa3BHBaaca npH0nH3HxeabHO 
paBHOMepHO. nocaeaHHe roabi Hyamo oxMexHXb aaa peBoaiouHOHHbift nepHoa 
b oôaacxH pa3BHXHa KOMMyxanhoHHOft annapaxypbi. Pe3KO ycoBepmeH- 
cxByioxca MacaaHbie BbiKaioaaxeaH, h, c apyroft cxopoHbi, Haannaex no- 
aßaaxbca paa BecbMa opuraHaabHbix xnnoB 6e3MacaaHbix BbiKmoaaxeaeft 
Rim BbiKaioaaxeaeft c oaenb orpaHHaeHHbiM o6i>eMOM Macaa, Koxopwe no 
ycaoBHaM 6e3onacHOcxH moxcho oxHecxn yace k 6e3MacaaHbiM. Taicne HOBbie 
BbiKaioHaxeaH, Kan co oxaxbiM B03ayx0M h 3KcnaHCH0HHbift, nonyanan ya<e 
noaHoe npH3H3Hne h cxpoaxca (JmpMaMH AEG h SSW Ha HanpaaceHHa ao 
220 kV, MomHocxbK) ao 3 000 MVA.

B ß e a e H H e  6 e 3 M a c a a H b ix  B b iK a iO H a x e a e ft ,  c  o a n o f t  c x o p o H b i,  B e a e x ,  o a e B H a H O ,  

K  C H H ace H H io  o n a c H O c x H ,  a o x o p a a  B c e r a a  c o n p o B O a c a a e x  p a ö o x y  M a c a a H b ix  

B b ia a io a a x e a e f t ,  c a p y r o f t  —  3 H a a n x e a b H O  y M e H b iu a e x c a  M e c x o ,  3 a H H M a e M o e  

H M H . P a 3 B H X H e  6 e 3 M a c a H H b ix  B b iK a io a a x e a e f t ,  y  K O T o p b ix  p o a b  H 3 o a a n n H  

c M a c a a  n e p e H o c n x c a  H C K a io a n x e a b H O  H a  x e e p a y io  H 3 o a a u H io ,  H B H a o c t  H e 

p e 3 y a b x a x o M  x o a b ic o  y a a a H O ft  M b ic a H , —  a x o M y  n p e a u ie c x B O B a a o  y c n e u iH o e  

p a 3 B H X H e  3 a  n o c a e a H H e  r o a b i  x e x H o a o r H H  3 a e K x p o H 3 o a n p y io u i , H X  M a T e p n a -  

a o B ,  c  o a H O ft  c x o p o H b i,  h c  a p y r o f t  —  H 3 y a e H H e  4 )H 3 H a e c K H X  ochob 
r a m e H H a  a y r n ,  B 0 3 H H K a io iii,e ft  n p n  p a 3 p b iB e  K O H x a K X O B .

PaHee mh yace yKa3biBaaH Ha noasaeHHe 3a nocaeaHee BpeMa „BbiKaio- 
aaiomHX pa3T>eaHHHxeaeft“. OaeBnaHO, hx HMeex CMbica npHMeHaxb xaM, rae
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mm  HMeeM OTaejibHbie oTBeTB/ieHHa H eóoJib iuoñ  m o i h h o c t h  h  r a e  3 aiHHTa o t  
KopoTKHx 3 3 MbiKäHHfi MoaceT ôbiTb B03/io>KeHa Ha naaBKHË npeaoxpaH H T ejib ,, 
Bo Bcex a p y r a x  c jiy n aax , r a e  c t o h t  BbiKJHoaaTejiH, 6 e 3 p a 3JiHHHO MacjiHHbie 
HÆH 6 e 3MaC^HHbie, CTâBHTCH O Ö b l K H O B e H H b i e  p â 3 T > e ] l H H H T e J l H ,  
3 aÂ aaa  KOTOpblX CBOÆHTCa K p33,HHHHbIM KOMMyT3HHOHHbIM MaHHIiyjiailHHM 
6 e3  H a rp y 3KH. Tax, HanpHM ep, ecjiH  H yao io  nepeB ecT H  H arpy3K y c o æ h o ë  
CHCTeMH m uH  Ha .ap y ry io , noÂBepiTiyTb .ocMOTpy BbiKJiioaaTejib, ocMOTpeTb 
TpaHC(|)opMaTop h  t .  n ., oTOeJieHue ocM aTpHBaeM oro yaacT K a a o j o k h o  ó h t b  
n p o H 3 BeaeHO B c e ra a  KpOMe BbiKJijoaaTejia e m e  h  pa3"be,HHHHTe/[eM. PeaeHM 
paôoTbi TaKHX p a 3T>eÂHHHTeaeË He caoaceH , t 3 k  KaK Ha h h x  He n a aa eT  
o 6 a 3 aHHOCTb p a 3pbiBaTb Ä yrn . O h h ,  raaBHbiM o6pa30M , .aoaaiHbi npOTHBO- 
CTOaTb TepMHMeCKHM H BJieKTpOJlHHaMHHeCKHM ÂeËCTBHHM B 3aMKHyTOM CO- 
CTOHHHH, HaaexíHO, He n e p e rp e B a a c b , npoBOÆHTb ¿yiHTe.abHbie, HOMHHaabHbie 
TOKH. Eto OTHomeHHio k  pa3T>e.aHHHTe;iaM, npeflHa3HaaeHHbiM a r a  ycTaHOBKH 
b OTKpbiTbix p acn p e je a H T ea b H b ix  ycTpoftCTBax, npea-baB .aaioT ca e m e  T p eó o - 
B3HHH B OTHOUieHHH 6 o p b 6 bI C rOJIOJieflOM. KOHCTpyKHHH flOJOKHa 6 UTb T3K 
npem ycM oxpeH a, h t o ô h  Jieji, o 6 p a 3 y io in n fic a  Ha pa3 'beanH H Te/ie, He M eiuaji 
npoH3Bom,HTb HopM aabHbie KOMMyTaixHOHHue o n ep ap H H , t .  e. BKmroaeHHH 
H BblKJHOaeHHH.

B coBpeMeHHbix m o ih h u x  ycTaHOBKax t o k h  K opO TK oro 3aMbiKaHHa æ o c th -  
ra ioT  qpe3BbiaaËHo ôojibuiHX BeaHHHH, ecjiH He npHHaTb cneH H aabH hix 
Mep .aaa  h x  orpaHHHeHHH. CoBepiueHHO OHeBH/mo, h t o  b c jiy a a e  o t -  
cyTGTBHH orpaHHaeHHH TOKOB a n n a p a T y p y  h  coeaHHHTeabHbie npO B o aa  
H3 ycaoBHË TepMHaecKOË h  saeKTpoaHHaM HaecKoft ycTOËHHBOCTH, 3aaacT y io  
npHHiaOCb 6 h  BblÔHpaTb HeCOOTBeTCTBeHHO yCJIOBHHM HOMHHambHOË Ha- 
rpy3KH. KpOMe t o t o ,  BCHKoe KOpOTKoe 3aMbiKaHHe, npO H C xom am ee b KaKOM- 
j ih 6 o  H3 oTeeTBaeHHË, npHBomHJJO 6 bi k  pe3KOMy naaeH H io H anpaaceH H a 
Ha uiHHax h  n o p o a c a a a o  6 bi cepbe3H yio  onacH ocT b b OTHOiueHHH H apym eH H a 
napajimejibHOË paôoT bi reH epaT opoB . H H aae  .aeao  ô y a e r  o ô c ro n T b , ecm  
b OTBeTBJieHHe é y a e T  B M ioaeH  p e a K T o p  ((Jjh t.' 1 ) , t .  e . HHayKTHBHOe 
conpOTHBJieHHe. T e n e p b  y a te  b c a y a a e  KopOTKoro 3aMbiKaHHa Hanpaa<eHHe 
Ha uiHHâx ö y a eT  y aep ao iB aT b ca  Ha â o b o jib h o  b h c o k o m  ypoB H e ( 3 3 b h c h t  
o t  cooTHouieHHH peaK T aH pa p eaK T opa h reH ep a T o p o B ), a BeanaH H a t o k s  
KopOTKoro 3aMbiKaHHH oKaaceTca cnabHO orpaHHaeH HOË. npHM eHeHHe 
peaKTOpOB Harnjio o c o ô en H o  uiHpOKoe pacnpocT paH eH H e Ha CTopoHe reH e- 
p aT o p H o ro  HanpaaceHHH, t .  e. HMeHHO TaM, r a e  K opoT K oe 3 aMbiKaHHe 
ocoôeHHO onacHO c to h k h  3peH na HapyuieH H a ycaoBH Ë n a p a ra e a b H O Ë  
paôoT bi h  m e  to k h  k o p o t k o to  3aMHKaHHa M oryT .a o c ra ra T b  ocoôeHHO 
BbICOKHX 3HaaeHHË.

3 a  noc.ae.aH ee BpeMa aMepHKaHCKaa npaKTHKa c a e a a a a  3 HaHHTeabHbiK 
rn a r  B n ep ea , npHM eHaa T an  Ha3biBaeMbie M a c j s H H e  p e a K T o p b i ,  t .  e» 
p e aK T o p u , y  KOTopbix oÔMOTKa n o rp y aceH a  b 6 a x  c M acaoM. 3 t o  a a a o  
B03M0aiH0CTb CH^bHO yBejiHHHTb HafleHiHOCTb paôoTBi ceTeË  c p e a H e ro  H a n p a -  
HieHHH (35 kV) H BBecTH ceKHHOHHpOBaHHe UIHH Ha HanpaaeenH H 110 h 
150 kV (Â H e n p o rS C ) .

AßTOMaTbi nepeM eH H oro h nocT oaH H oro  to k o b , x oth  h  He ctoht  b n p a -
MOË CBH3H C BHCOKOBOJIbTHblMH pacnpeaeJIHTejIbHHM H yCTpOËCTBaMH, HO HBaa- 
kd tch  Bce a<e aaeMeHTOM, BXoaamHM b o ô opyaoB aH H e CTaHUHË h  noacTaHiXHñ,. 
OcoöeHHO cepbe3H oe 3HaaeHHe n p o ô aeM a  aBTOMaTOB npHOÔpeTaeT b Bonpoce 
OTKJHoaeHHH aBapHËHbix peaiHMOB b T aroB bix ycTaHOBKax c BbinpaM aaiomHMii
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yCTpOÍiCTBaMH. HeflOCTaTOWHO ÔbICTpO JIHKBHÄHpOBaHHbie KOpOTKHe 3aMt.IKa- 
HHH Ha BpamatomHxcH npeo6pa30BaTe;iHx npuBoaaT k oöpa30BaHHio xpyro- 
Boro o t h h  H a xoajiexTope h j ih  b  oiyaae pTyrHbix BbinpaMHTeaeft k  oópaT- 
HOMy 33)KHraHHK) H KOpOTKOMy 3aMbIXaHHK> MOXfly aHOÄaMH. Bee 3TO CTaBHT 
TpeÔOBâHHH B OTHOIHSHHH Hpe3BHHañHO ÓbICTporO pa3pbIBa, B CBH3M C HeM 
ocoöoe pa3BHTHe no/iyaH/w Tax Ha3HBaeMue 6bicTpo,ueiiCTByiomne aBTOMaTbi 
nocTOAHHoro Toxa.



/

rJIABÂ nEPBAÏÏ
' * n

OEIIIHE üAPAMETPbl PE>KHMA PAEOTbl AI1IIAPAT0B 

§  1. BBOÆHblE 3AMEMAHHÎI

PeiKHM paôoTbi annapaTO B  onpe^e/iaeTC H  pexaiMOM paôoT bi s/ieK ipuM ecK O fi 
CHCTeMbi, 3BeHB3MH B U,eiIH KOTOpOË HBÆiJIOTCH 9TH an n ap aT b l.

B  p a é o T e  sjieKTpHMecKOË CHCTeMbi mo>kho pasJiHHHTb js,br ochobhhx 
coctohhhh:

1) cocTOHHHe MHTe^bHOË HopMajibHoß paôoTbi;
2) HeHOpMa^bHoe nepeHanpaaieHHoe cocTOHHHe.
B nepBOM COCTOHHHH B CHCTeMe OTHTeJIbHO aeËCTByeT HOMHHaiIbHOe Ha- 

np aaieH H e h ÄJiHTejibHO npOTeKaeT p a ö o a H ß  t o k  HopM ajibHoß Harpy3KH. 
B,flHTe^bHO npoT eK aioinH ß t o k  H arpeßaeT  sJieMeiiTbi u e n ii ,  b to m  a n e jie  h  a n n a -  
p a r a ,  ä o  HeKOTOpofl ycTaHOBHBineßca TeM nepaTypbi. 3 T a  y CTaHOBHBiiiasica 
T eM nepaT ypa He aoœKH a npeB bim aTb npea.e^O B , oöycjiOBJieHHbix H aaesiH O ß 
h 6 e c n e p e 6 oßH oß  p a ö o T o ß  annapaTO B . n p e a e jib i  x<e 9 t h  s t b h c h t  o t  m h o th x  
4)aKTOpOB (M aTepHaa, KOHCTpyKiina h  t .  n .) .  npeB bim eH H e n p e a e jia  Ä o n y - 
CTHMbix HopMaiibHO T eM nepaTyp aaxce Ha H eóojib iiiy io  BeiiHHHHy M05KeT b h -  
3biBaTb paccTpoftCTBO (|)yHKUHfl a n n ap a T a  (yBejiHHeuHe conpoTHBJieHHa k o h -  
T3KTOB, ocaaéjieH H e H30flauHH h  t .  a . )  h MoaceT 6 u T b  npHHHHofl an ap H ß . •

Ko BTopoMy cocToaHHK) CHCTeMa oóbiHHO nepexoÄHT cjiyaafiHO nocae 
żiHHTeJibHoro HaxoacfleHHH b HopMajibHoß 3KcnJioaTauHH. B 9TOM cjiyaae 
b cHCTeMe ÄeßCTByioT win  HanpaaieHHe, npeBbimaiomee HOMHHajibHoe (nepe- 
HanpHJKeHHe), hjih aepe3 Hee npoTexaioT tokh, npeBbimaromne tok HopMaab- 
hoë HarpysKH (neperpy3Ka h;ih KOpOTKoe 3aMbiKaHne).

riepeHanpaîKeHHH b  CHCTeMe MoryT noaBHTbca Kax b pe3yjibTaTe KOMMy- 
TapHOHHbix npoueccoB, Tax h  b  pe3yjibTaTe rp030Bbix HBJieHHß b  aTMOcd^epe. 
Bo BTOpOM CJiyaae nepeHanpaxíeHHa b  j i h h h h x  oöb irao  He npeBbimaiOT 
5— 6-KpaTHoß BejiHHHHbi HOMHHajiBHoro 4>a30B0ro Hanpa>KeHHH ycTaHOBKH; 
aTMOc4)epHbie nepeHanpaxieHHa MoryT aocTHraTb 3HaqHTe;ibH0 6o/ibiiiHX 
BejiHHHH, ocoöeHHO npH npaMbix yaapax  m o ; ih h h  b  j i h h h i o .

9aeKTpHaecKHe BbicoKOBOJibTHbie CHCTeMbi qacTO 3aiHHmaioTCH ot n e p eH a - 
npaxceHHß pa3pa,n,HHKaMH, otboähiuhmh b 3eMJiio B03HHKaioiHHe ape3MepHbie 
sapaabi.

KopOTKHe 3aMHK3HHH B CHCTeMe B03HHKai0T B pe3yJIbTaTe CaMblX pa3H0- 
o6pa3Hbix cayaaßHocTeß h 6ojiee hjih MeHee HeH3Ôe>KHbi bo bchkoë CHCTeMe,. 
flocTHraromne oaeHb ôo^buinx BeaHHHH to k h  KopoTKoro 3aMbiKaroia qpe3- 
BbiaaflH O  öbiCTpo HarpeBaroT npoBOÆHHKH ycTâHOBKH h MoryT aoBecTH hx. 
jio pacnaaBaeHHH.

Ha 4>nr. 2 b  BH^e HJUiiocTpaiiHH noKa3aHO aeßcTBHe TOKa KopoTKoro 
3aMbiK3HHH. B p e s y d l r â T e  HeôpejKnoro BbinoaneHHH k o h t 3 k t 3  conpoTHBjie-
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4>Hr. 2. KoHTaKT, pa3pymeHHbifł npH KoporaoM 
3aMbIKaHHH.

HHe e r o  nojiyaH Jiocb ó o jib - 
iuhm , t o k  6 biCTpo p a c n jia -
BHJI K0HT3KT, a 3aTeM H
ÓJiH&newamne npoBoaa u 
H3 0 JIST0 p . TakHM o 6 p a 30M, 
c o.o.hoH CTopoHbi, H eo6 x o -  
;ihm o TiuaTejibHoe bbitioji-
HeHHe KOHT3KTHbIX COe-
a,HHeHnft, a c a p y r o f t  c to -  
poHM, HeoóxoflHMO o rp a -  
HHKHBaTb Ten.TOBOft S(|)(f}eKT 
TOKa nyTeM coK pam eH H a 
BpeMeHH e ro  aeilCTBHH.
Ha 4 m r. 3 noK a3aH p e -  
a y ab ra T  HecKOJibKO 6 o.riee  
fljiHTeabHoro, mcm s t o  ao- 
nyCTBMO, fleaCTBHfl TOKa 
neperpy3K H  Ha TpaHC- 
4>opM aTopu TOKa. Kax 
BHflHO H3 (|)H rypH , BHy- 

• TpeHHIOK) KaCTb TpaHC- 
(JjopMaTOpa B unyH H ao, 
h  H3 SaaKa BbiTeKJia 
3anojiHHK>maH e ro  H30- 
jiauHOHHaa Macca, t .  e.
TpaHC^DOpMaTOp BblÓbiJI
H3 CTpoa, Bbi3BaB n e -  
pepbiB  b p a ó o T e  BCJie.n- 
CTBHe H eo 6 xO,THMOCTH 
e r o  33MeHbi.

ToKH KOpOTKOTO 3a- 
MbiKaHHa KpOMe Teruio- 
B ó ro  B,e0 CTBna b b ish - 
BaiOT Taran e sjierarpo- 
nHHaMHaecKHe ycn/m a  
b saeMeHTax CHcreMbi,
AOCTuraromne nacTO 
oaeH b  6 o jib iiih x  BeaH- 
h h h . 3 t h  ycHJiHa mo- 
ry T  BU3HBaTb b  a n n a -  
paTax ó o jib m u e  Mexa-
HHaecKHe HanpaaceH Ha. Ha 4>ht. 4  noKa3aH MacJiaHbiit BbiKJHoaaTejib, p a 3 -  
pymeHHbift npH BKJiioHeHHH Ha KopoTKoe 3 aMbiKaHHe c to k o m  b 1 3 0  0 0 0  A. 
T p aB ep ca  SToro BbiKJnoaaTejia OKa3aaacb He cnocoÓHOfł BHflepacaTb sJieKTpo-- 
aHHaMHaecKoe y c m im ,  ^eiłCTBOBaBrnee Ha Hee b s to m  c a y a a e ,  h ' p a s p y m n -  
Jiacb. P a3pym eH H e TpaB epcbi npH B eao k  ycTOftaHBOfł a y r e  b B biranoaaT eae, 
a 3aTeM h B3pbiBy, pa3pym H B ineM y 6 ara

ABapHH c o 6 opya,OBaHHeM, b ocoóeHHOCTH 3 aKJiioqaioinHM b c e 6 e M acao, 
conpoBOiKflaiOTca SoabiiiHMH pa3pyuieHHHMH, a 3aaacT yio  h  qeaoBeqecKH M n 
»epTBaM H.

4>Hr. 3. n o c a e s c T B H a  n e p e r p y 3 K n  T p aH cąm pM aT opa 
TOKa, H30JIHp0BaHH0r0 M3CCOH.
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PaUHOHajIbHO CKOHCTpyHpOBâHHUË H 
npaBHflbHO BblÔpaHHMË H ycTaHOBaeHHHft 
a n n a p a T  aoaaceH  6e30one3HeHHO B binep- 
JKHBaTb aeËCTBHe yKa3aHHBIX 4>aKTOpOB. 
H o , c n p y ro Ë  CTopoHH, stot annapaT 
He a o jm e H  HMeTb H pe3 MepHbix 3 anacoB , 
CB33aHHHX c nepepacxöaoM  cpeacT B  h  
M aT epnaaa  n  c yBejinneHHHMH raöapHTaM H.

JXjIH TOTO HTOÔbl npaBHJIbHO nOÂOËTH 
K KOHCTpynpoBaHHK) ana  B b iö o p y  a n n a -  
p a ia ,  H eoôxojH M O  3HaTb ycnoB H a e ro
paÖOTH H BJIHHHHe Ha HHX pa3HHqHbIX 
(JiaKTopoB. H n a ce  mh paccM OTpnM  a e f t-  
CTBHe HanpajKeHHH a T o n a  Ha a n n ap aT H  
h aaaHM  oóm ne ocHOBaHna B b ió o p a  c T en , 
h to ö h  B AanbHeËiueM p acn rap H T b  h x  n p n -  
MeHHTeJIbHO K OCOÖeHHOCTHM K aacn o ro  
aaH H o ro  a n n a p a T a .

A. annapaTOB
§ 2. O B IIÍH E  C O O B P A Ä E H H H

H a n p sa c e tra e ,  npnao jK eH H oe k  a n s a e n -  
TpHKy, BH3HBaèT 3J1 eKTpH h e c k o  e  CMeme- 
HHe. C tfem eH H e o t o  yseanniiB aeT C si c  y a e -  
jiHHeHHeM ch.TH saeK TpH H écK oro n o n a  
( m h  npHHOXceHHoro H anpaaceH H a), h  n p n  
HeKOTOpoË e r o  B en w iim e , o n p en eaaeM O Ë  
CBOËCTBaMH anoaeK T pH K a, O H pa3pyuiaeTC H , 

t . e . npoH cxoflH T n p o ô o Ë . n p n  nepaBHOMepnoM p aciipeneneH H H  n o n a  b o 6 i>eMe 
ÄHsneKTpHKa p a 3pynieH H e ö y aeT  HannHaraCH b M ecrax  c naH Ö ojiee c h t l h u m  n o -  
jieM h  3aT en oneH b ÖHCTpo p acn p o cT p aH aT b ca  o t  o ä h o t o  a ae K T p o aa  k  a p y r o n y .

KoH(|)HrypanHH saeKTpHnecKoro nona 3aBHCHT o t  4>opMbi h B3aHiiHoro 
pacnono/KeHHH sneicrpoaoB, a t  anace o t  cTenenn oaH O poanocra H3onnpyio- 
m e ö  cp ea b i. f ln a  npniiepa Ha «Jwr. 5  H3o6paa<eHH Kapra h h  sneKTpHnecKoro 
nona nnocKoro KOHjxeHcaiopa, KoaKcnanbHHX K pyrnux npoBoaHHKOb h napaa- 
nenbHbix K pyrnux  npOBOÄHHKOB b oaHopoaHOË cpeae. riyHKTHpHbiMH na-
HHHMH H300pałKeHbI CMOBbie JIHHHH nOJIH, a CIUIOIUHblMH  cn en b l OKBffflO-
TeHijHajibHbix noBepxHOCTeË. n o n e  naocKoro K oóaeH caT o p a  b ô o n b in e Ë  CBoeñ 
n a c r a  ( ó n a x e  k  c e p e a n n e )  paBHOMepHO, h  rpaaneHT bo e c e x  Tonxax Mescay 
niiaCTHHäMH OÄHHaKOB H paBeH TJ

s = - j  v / cm >

r a e  U —  npHHOHieHHoe HanpaxceHHe, d — p a cc ro aH H e  n e x c a y  nnacraH aM H .
n o n e  napannenbH H X  nunnHjxpOB yace He paBHOMepHO, h H an S o n b in n Ë  

rpaaH eH T HMeeT M ecro  y  Tonetc Ha noBepxHOCTH h h .th h â P o b  M eH boiero  
p a a n y c a .  T a x , an a KoaKcna/ibHux hh.thhäpob waKCHManbHHË rpaaHeHT

U

<ï>Hr. 4 . M ac aaH H H  B H K aroaaT enb , 
pa3pymeHHHfi n p n  BKaïoneHHH Ha 

KopoTKoe 3aMHKaHne.
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<t>m\ 5. PaanmiHbie <|)opMbi ncwieft.

a  fljifl napajw eJibH bix u u j i h h ä P o b  o^HHaKOBoro p a a n y c a  c HecoBna^aiomHMH 
ochmh

U

gr
Y D - \ - 2 r  

D -—  2 r

] / £ ) 2_ 4 r 2_i_  o  —  2 r  
2r  ln— = ------------L------------

V~EP-

V /c m .

- 4r2 —  D - \- 2 r
n p n  HaaHHHH saeK TpoaoB  b BHfle ocTpnfl n o a e  HCKaaiaeTCH, ycHjiHBaacb 

y  ocT pna. 
HaraaÄHyio KapTHHy b ;ih s !H h h  (})OpMbi aaeKTpOÄOB Ha pa3paÄHoe paccToa- 

H«e b  B 0 3 a y x e  naeT  T a ö a .  2
Ta6Auu,a 2

Pa3pflflHbie paccToaHHH b  B 03ayxe b  cm

II t>!

Pa3pflÄHoe 

HanpHÄeHHe 

b kV

3jieKTpo,nbi

nrjia-njio-
CKOCTb Hrjia-urjia map-map 

0  12,5 cm

20 2,54 0,85
30 5,57 4,1 1,41
40 8,85 6,1 1,91
50 11,65 9,0 2,44
60 15,0 11,8 3,0
70 18,05 14,9 3,6
80 21,6 18,00 4,2
90 24,6 21,2 4,9

100 28,0 24,4 5,5
120 34,0 30,0 7,1
140 40,5 35,0 8,8
160 46,7 . — 11,0
180 53,2 — 13,8
200 58,5 52,0 —■
250 — 65,0 —
300 — 79,0 —
400 -- 105,0

“

2 ’'3&e- 1911.—'EyrKSBin IO. B. h MejibKyMOB A. M.
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KaK b h ä h o  H3 aaHHUX s t o ë  TaöamiH, pa3paa,Hoe paccTOHHHe mapoB, 
noae KOTOpax 3HaaHTeabH0 paBHOMepHee, aeM y  ara, m h o f o  MeHbiue, 
qe iJ  aaa nocae¿mnx. T a x ,  HanpHMep, npH Hanpaac-eHHH 1 0 0  k V  pa3paaa h&  

öyaeT M ekay uraoË h  naocxocTbio npn paceroaHHax óoabine 2 8  cm , Mejxay 
nraoË h  n ra o Ë —  npn paccToaHnax öoabine 2 4 ,4  cm , Meacay inapaMH aaa- 
MeapoM 1 2 ,5  c m  —  npn paccToaHaax öoabine 5 ,9  c m .

B  u p a K T H ’ie cK H X  KOHCTpyxuaax n a o aa T o p o B  B C aeacrB ire n a a m m a  c¡)acon- 
H u x  npoBOÄHHKOB h  3 aq acxy to  cocT aB H oro a n sa e x T p H x a  KOHcfmrypauHa 
aaeKTpHaecKHX n o a e Ë  He n o n y a a e T c a  T âxoË  npocTO Ë, x a x  BbimenpHBeaeHHHe. 
T a x ,  H anpHM ep, Ha «Jwr. 6  H3o6pa>xeHO n o a e  n p o ß o aH H x a , n p o x o a a m e r o  
q e p e 3 OTBepCTHe b 3a3eMaeHHOË M eTaaaHHecxoË n a n T e .

H a x o H e n , Ha 4>hi\ 7  H3o6pajxeHbi axB H noTeH nnaabH bie aHHHH n o a a  
fflTbipeB oro H 3 oaaT opa .

TaxHM o6pa30M b öoabmHHCTße npaxTHqecxHX KOHCTpyxn.HË He yaaeTca 
aoÖHTbca paBHOMepHoro pacnpeaeaeHHa CHabi noaa no oó^eMy anaaexTpHxa, 
h saaaqeË xoHCTpyxTOpa HBaaeTca hbëth Taxoe cooTHomeHne pasMepoB 
h $opMbi xax npoBOÂHHKOB, Tax h ansaexTpHxa, HToôbi b MecTax Hanôoaee 
cnabHoro noaa nocaeaiiee npn  3aaaf|Hbix ycaoBnax He pa3pym aao anaae- 
KTpHxa, HHaae roBops, htoSh  MaxcHMaabHaa HanpaacemiocTb gaexTpHHecxorO' 
noaa 6biaa MeHbme aaexTpHqecxoË npoHHOCTH npHMeHeHHoro aHaaeXTpnxa.

§  3 . H 3 0 J l H P y K ) m H E  M A T E P H A J l b l

B  a n n a p a T O C T p o e H H H  np H M e H a iO T C a  B .x a a e c T B e  H3o a n p y io iH H X  M a T e p H a -  

a o B  r a 3 0 o 6p a 3Hbie, HCHflxue h T B e p a b ie  a s o a e K T p H X H .  P a 3p a a  b r a 3a x  

h >KH,aKOCTHx p e 3x o  O T a n a a e T c a  ot p a s p a a a  b T B e p a u x  a n a a e x T p n x a x .  

r a 3 0 0 Ô p a3Hbie h JK H axn e  a n a a e x T p n x H  B ca e a c T B H e  ô o a b in o Ë  iioâbhhchocth 
aTOM OB h M o a e x y a  o ô a a a a ro T  oiocoöiioctmo B o c cT a H a B a H B â T b  cboh H3o a n -  

p y io m n e  cboëctb3 n o  n p e x p a m e H H H  T oxa p a s p a b a ,  T a x  x a x  p a 3p y m e H H a »

<î>Hr. 6. n o a e  npoBOAHH- 
xa, npoxoaam ero qepe3 
3a3eMJieHHyio oôoëmj 

H3oaaTopa.

O ar. 7. JIhhhh paBHoro noTemmaaa mmpeBoro 
H3oaflTopa.

/
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B aC Tb .ZIH9.ÍIeK T pH K a HaCTHHHO aeH 0 H H 3 H p y eT C H , MaCTHHHO >Ke 3aM eH fleTC a 
CBOKHMH nOpHHHM H T a3 a  HJIH JKHflKOCTH. T ß e p Ä H e  >Xe Ä H SaeK TpH K H  TaXOË 
c n o co Ö H O C T b io  H e  o ö a a a a iO T ,  h p a 3  H M eB iuH e M ecTO p a 3 p y m e H H a  ( n p o ô o Ë )  
BbIBOflHT H3 CTpOH H 3 0 3 a T 0 p  H a B C e ra a .

P a c c M O T p H M  n e K O T O p b ie  H a n ô o a e e  y n o T p e Ô H T e a b H b ie  b a n n a p a T O C T p o e H H H  

H3 o ™ p y io L U H e  M a T e p n a a b i h  H a H Ó o a e e  B a iK H b ie  h x  x a p a K T e p H C T H K H .

O C H O B H O Ë  X a p a K T e p H C T H K O ft  Bb lC O X O B O ab T H O rO  H3 0 ZIHT0 p a  HBZiaeTCH e r o  

s a e x T p H a e c x a a  n p o a H O C T b ,  t .  e. c n o c o ô r io c T b  B b ia e p rx H B a T b  a a e x T p H a e c x o e  

H an p a> K e H H e  t o ë  w m  h h o ë  B e a H a n H b i,  H e  T e p a a  c b o h x  H 3 o a H p y io ip H x  

CBO ËCTB. S ^ e K T p H H e C K a a  n p O H H O C T b  3 3 BK C H T  OT M H O TH X  (|)aXTOpOB: (})H3 H H e-  

C K H X  c b o ë c t b  a n a a e x T p H x a ,  ero T e M n e p a T y p u ,  a a B a e H H a ,  b îi3 } k h o c t h  h  t .  n.

B T O p O Ë  B 3 )K H 0 Ë  X a p â K T e p H C T H K O Ë  H 3 0 JIHT0 p a  HBaHIOTCH n o T e p H  9 H e p rH H  

b HeM . J Ik )6 o ë  a n a a e x T p n x  o ô a a a a e T  H e x o T O p o Ë  s a e x T p o n p o B o a n o c T b io  

Ge, BCJieflCTBHe a e r o  n p H  h o c t o h h h o m  H a n p aa ce H H H  U b  H eM  T e p a e T c a  

M O lH H O CTb

P i  =  U 2Ge.

r i p n  n e p e M e H H O M  H a n p jo x e H H H  b T B e p a u x  a n a a e x T p H x a x  n p o H B a a e T c a  

e m e  Â H S J ie K T p H a e c K H Ë  rH C T e p e 3 HC, y B e a u a H B a io m H Ë  n o T e p H  H a  B t n m m y

p 2 =  « > c u n g  s,

r a e  co —  y ra o B aa  aacTOTa; C —  x an cy m aaca  eMKOCTb; 8 —  y r o a  n o T ep b . 
BoabiiiHHCTBO anaaeKTpHKOB o ô a a a a e T  OTpnuaTeabHbiM TeMnepaTypHbiM x o a -  

cJjHHHeHTOM, t 3 K  b t o  noT epH  yBeaHMHBaiOTca c yBeawaeHHeM H arpeB a. 
B ôoabuiHHCTBe TBepabix anaaexTpHKOB npeoôaaaaiom H M H  HBaazoTca noTepH  
P 2 no cpaBHeHHio c P v  BcaeacTBHe aero o KaaecTBe n so aaT Ô p a  b 3HaaH- 
TeabHOË CTeneHH m o>kho  cyaH Tb n o  BeanaHHe tg  8.

U n  a  T B e p a w x  H 3o a a - r o p o B  K p o M e  y K a 3 a H H b ix  x a p a K T e p H C T H K  B e c b M a  B a x m o Ë  

a B j ia e T c a  M e x a H H a e c K a a  n p o a H O C T b  npn o k 3 t h h ,  p acT axe e H H H  u n a  H 3 r a ô e .  

K p o M e  T o r o ,  H 3 o a a T O p b i x a p a K T e p H 3 y i0 TCH cb o h m h  (j)H3 H a e c x H M H  h  x h m h -  

a e cK H M H  c b o ë c t b 3 mh: n a o T H O C T b io , T e n a o n p o B o a n o c T b io ,  B a a r o -  h  x h c t o t o -  

yn o p H O C T b K » , B a a ro n p o H H ira e M O C T b K ),  a y r o c T O Ë K o c T b io ,  H e B o c n a a M C H a e M O C T b io  

h  t .  n.
a) B o 3 a y x .  Hanôoaee p a c n p o c T p a H e H H O Ë  H3 o a H p y K > m e Ë  c p e a o Ë  

H B a a e T c a  o x p y > x a io m H Ë  H a c  B0 3 a y x .  i> H 3 H a e c K H e  c b o ë c t b 3 B 0 3 a y x a  aocra- 
T o a H O  H 3 BecTHbi, n o 9 T O M y  M H  o Ô p a T H M  BH H M aH H e , ra a B H b iM  o 6 p a 3 0 M, H a  e r o  

a a e K T p n a e c K H e  c b o ë c t b 3 .

B aT M o c 4 »epHOM B 0 3 a y x e  B c e r a a  H M e e T ca  H e x o T o p o e  x o a n a e c T B O  C B o 6 o a -  

Hb ix  H O h o b . ñ o n a a a a  b a a e x T p H a e c x o e  n o a e ,  s t h  h o h h  n p n x o a a T  b H a n p a -  

B a e H H o e  a B H ® e H n e .  I l p H  a o C T a T o a H O Ë  c n a e  s a e x T p n a e c x o r o  n o a a  o h h  n p n  

9 TOM n p H O Ô p e T a io T  9 H eprH K», a o c T a T o a H y r o  a a a  H O H H 3au.HH, t .  e. o ô p a 3 0 B a -  

HHH H O B b ix  c B o ô o a H u x  H O h o b . 3 t h  h o h h  b CBOK) o a e p e a b  n o a y a a io T  p a 3 Ô e r  

b s a e x T p H a e c x o M  n o a e  h  n p o H 3B o a a T  a a a b H e Ë m y r o  H O H H 3 a u n io  B 0 3 a y x a .  

n p H  H e x o T o p b ix  y c a o B H H X  H O H H 3 an H H  n p H O Ô p e T a e T  T a x n e  p a 3M e p b i, aT O  

M e » a y  a a e x T p o a a M H  n p O H C x o a n T  h c k p o b o ë  H aH  a y r o B O Ë  p a 3 p a a .  T p a a n e H T  

n o a a ,  n p H  K o t o p o m  H a a H H a e T c a  s t o  a B a e H H e , h  H a 3 b iB ae T ca  a a e x T p n a e c x o Ë  

n p o a H O C T b io  B 0 3 a y x a .  S a e x T p n a e c x a a  n p o a H O C T b  B 0 3 a y x a  n p H  20° C h  n p n  

T o a m H H e  b 1 cm c o c T a B a a e T  21 kV</r Ha a a e x T p n a e c x y io  n p o a H O C T b  b o 3 - 

a y x a  o x a 3b iB a io T  B a n a H H e  e r o  a a ß a e H H e ,  T e M n e p a T y p a  h  Baa>xHOCTb. I l o -  

c x o a b x y  c y B e a n a e H H e M  a a B a e H H a  h  y M e H b in e H n e M  T e M n e p a iy p b i  y M e H b in a -

2 *
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<l>Hr. 8. 3 äBHCHM0CTb 9Jie- 
KTpHqeCKOft npOHHOCTH 
jibHHHoro Macaa o t toji- 

mHHbi caoa.

<t>m\ 9. 3aBHCHM0CTb
aaeKTpnqecKoä npoqH ocra  

MaCJia OT BJI3)KH0CTH.

jo tc h  MeaiMoaeKyaapHbie paccTOHHHa, a c hhm h h  BepoaTHOCTb HOHH3au.HH, 
aaeKTpHqecKaa npoquocTb aoaaffla pacTH. 3aBHCHMOCTb Me>K,ay s th m h  Bean- 
qnHaMH aaeTca cjäopMyjioß

, ,  *(273 +  2 0 ) -
» 760(273 +  «) ’

r je  h  —  jaßaeHHe Btnm pT. c t . ;  0 — TeMnepaTypa b °C.
HcKyccTBeHHoe noBbiiueHHe jaßaeHHH B03Äyxa 3HaqHTeabHO n3MeHaeT 

9JieKTpHMecKne cBoliCTBa Bosjyxa, noBbimaa ero npoqHOCTb. FIo onbiTaM 
Ueflepa B03Äyx, OKaTbift jo  50 at, HMeeT saeKTpnqecKyio npoqHOCTb 
1 400—1 600 kV/cm; npH cacaTHH jo  120 at saeKTpHqecKaa npoqHOCTb 
eme öoaee rtOBbimaeTca, ä o x o j h  j o  2 500 kV/cm, t .  e. npeBbimaeT npoq- 
HOCTb MHOTHX TBßpJHX JHSaeKTpHKOB. 0THM OÖCTOaTeabCTBOM nOab3yiOTCH 
b TexHHKe a a s  yMeHbineHHa saeKTp HqecKHX paccToaHHft, a c hhm h h  o 6 m,hx 
raöapHTOB annapaTOB.
W  H aanqH e BaajKHOCTH b B03jy x e  noHHacaeT e ro  saeKTpHqecnyio npoqHOCTb.

Bo3jyx He HMeeT noTepb Ha rHCTepe3HC. yjeabHoe conpOTHBaeHHe ero 
Haj nosepxHOCTbio 3eMan paBHo 5 • 109MQcm.

b) M a c ^ o .  B annapaTOCTpoeHHH HaxojaT npHMeHeHHe pacTHTeabHhie 
h  MHHepaabHbie Macaa. flepBbie o t h o c h t c h  k  BbicbixaroipHM h  npHMeHaioTca 
ja a  nponHTKH BoaoKHHCTbix BemecTB, HanpHMep, jepeßa. BTOpbie — He 
Bbicbixaromne — npHMeHHtoTca aaa 3 3 jihbkh  MacaaHbix BHKatoqaTeaeß, TpaHC- 
(|)OpMaTOpOB, BblCOKOBOabTHblX peaKTOpOB H MaCaOHanOaHeHHblX BblCOKO
BOabTHblX BBOJOB.

J l b HSHo e  Ma c a o  noayqaeTca nyTeM nepepaöoTKH —  npeccoBKH Han 
SKCTparnpoßaHHa — abHHHbix ceMHH. flnaaeKTpHaecKHii K03<|)HnHeHT abHHHoro 
Macaa 3,0. SaeKTpnqecKaa npoaHOCTb cocTaßaaeT 8,0 kV/mm h  yMenb- 
rnaeTca c yBennqeHHeM ToamHHbi caoa ((Jwr. 8). yjeabHoe conpoTHBaenne 
najaeT c noßbimeHHeM TeMnepaTypu h  npn 20° C paBHO 106 MQcm. 
npHMeHaeTca abHHHoe Macao, raaBHbiM o6pa30M, aaa H3roTOBaeHHa aaKOB 
h  nponHTKH BoaoKHHCTHX BemecTB. BHCbixaa, Macao 3anoaHaeT Bce nopu 
BbicymeHHoro npejBapHTeabHO BeipecTBa h  npenaTCTByeT npoHHKHOBeHHio 
Baarn.
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M H H e p a j i b H o e  M a c a o  n o a y u a e T c a  ny îeM  nepepaôoTX H  h  o u h c t x h  
HetjîTH. X o p o m e e  M acao n p e a c ra B a a e T  CBeTaorxeaTyio n p o 3 p au H y io  HiHaxocTb 
6 e 3 b c h x h x  npHMeceft n a o ra o c T b io  o x o a o  0,9 npH 15° C. O ho ro p ro a e , 
T eM nepaTypa BcnbimxH b 3axpbiTOM c o c y a e  140— 180° C. n p H  p a 3ao>xeHHH 
Ä y ro ß  b MacjiaHbix Bbixax)iiaT enax  o6p a3 y io T ca  ra3bi: B oaopoa. a o  70°/o> 
STHaeH h a p y r n e  Tarxeabie y ra e B o a o p o a w  a o  30°/o, a e rx H e  y ra e ß o a o p o u b i 
a o  5 %  h  H eóoab iiioe  xoanuecTB O  a p y r u x  ra30B (O, N, C 0 2). 9 t h  ra 3 b i, 
Tax »ce x a x  h  n apb i M acaa, rop ro aH , noBTOMy npHMeHei-iHe M acaa b M acaa- 
Hbix B bixaioaaT eaax cBH3ano c  o nacn o cT b io  b 3 P h b o b  h  no>xapoB.

B a 3 x o c T b  M acaa  aoa>XHa ObiTb He 6 o a e e  1,8° 9  n p H  50° C. Y B e an aeH H e 
B a3xocTH  CBH33HO, c o » H o fl CTOpOHbi, c MeiibiueH o x a a ix a a io m e f t  o io c o ó h o - 
cTbK) M acaa  (H M eer 3H aaeH H e b T paH C (|)opM aT opax  h  p e a x T o p a x ) ,  a  c  a p y r o Ë  
C TopoH bi, c  ¿oab u iH M  conpO TH BaeH H eM  aB H ixenH io  b HeM (MacaaHbie B bixax)- 
a a T e a n ) .  C noHHxeeHHeM T e M n e p a T y p u  B a 3 x o cT b  yBeanuHBae.TCH B n a o T b  a o  
33M ep3aHHH. B 33BHCHMOCTH o t  x au ecT B a  M acaa  o h o  33M ep3aeT  b n p e a e a a x  
o t — 20 a o — 45° C. B r ep'MflHHH 4)h p m o H SSW n o a y a e H O  M a cao , 3 aM ep 3 a io - 
m ,ee n p u — 60° C. B H auiH x y c a o B u a x  M acao  c T eM n ep aT y p o ft 3aM ep3anH H  
— 20° m ojk h o  npHM eHHTb T o a b x o  b 3 ax p b iT b ix  noMemeHHHX, a a a  H apyxcH bix  
>xe ycT aH O B ox T e M n e p a T y p a  3aM ep3aH H a M acaa  a o a x iH a  H a x o a u T b c a  b c o o t - 
BeTCTBHH C XaHM3THHeCXHMH yCaOBHHMH.

O aexT pH uecxue CBOËCTBa Macaa b CHabHoM CTeneHH 3 3 b h c íit  o t  ero  m h c t o t h . 
HaaHHHe BaarH b Macae cuabHO noHuxcaeT ero  aaexT pnuecxyx) npouHOCTb. 
Ha cf)nr. 9 npuB eaeH a 3aBHCHMOCTb saexT pH uecxoB  npouHOCTH Macaa o t  
Baa>KHOCTH. H 3 cjjurypbi b h u h o , h to  y>xe 0,01°/o Baara noHHîxaeT saexT pn -  
u ecx y io  npOMHOCTb Macaa BaBoe. MexaHHHecxHe npHMecH Taxixe noHHJxaioT 
BaexTpHuecxyx) npouHOCTb. OTCioaa acHa HeoöxoaHMOCTb o h h c t x h  h  cyruxn  
Macaa. 9 t o  npoH 3BoaHTca nponycxaHHeM  Macaa uepe3 (fwabTpnpecc m u  ueH- 
TpH(J)yrHpOBaHneM. C y x o e  Macao Ha B03a y x e  noraom aeT  Baary; u t o Obi H30e- 
»caTb sT oro , xpaHeHHe h  T pancnopr n p o n 3BoaaTca b naoTHo 3axynopeHHoft 
n o c y a e , b o  BpeMa axcnaoaTauHH ace Macao noußepraeT ca n ep n oan aecxoM y  
KOHTpOaK) H OUHCTXe.

<Hir. 10. 3aBHCHMOCTb pa3paanoro H anpaaceH H a OTpac- 
CTOHHHH b Macae Meacay aaexTpoaaMH.

a — Hraa-njiocKocTb; b — Hraa-Hivia (3a3eMjieHHaa); c — m ap ana- 
MeTpoM 12,5 cm — riaocKOCTb.
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<Pnr. 11. 3aBHCHM0CTb gaeKTpmiecKofi npoaHOCTH Macjia ot TeM-
nępaTypH.

npoÖHBHoe HanpHKeHHe Macaa npn 15° C Mexay flByMH CTaHaapTHbiMH 
ÄHCK3MH ,nnaMeTpoM 25 mm h npn paccToamra 2,5  mm äojdkho óbiTb He 
HH>Ke 22 kV. O ó b ih h o  CBeæee xopoiuee Macao npH s t h x  ycaoBnax HweeT 
npOHHOCTb no 35 kV. C yBeaimenHeM paccTOHHHH MOKay säen rpoaaMH 
npoÖHBHoe HänpaxKeHHe Macaa pacTeT, oaHaxo, He nponopunoHaabHO (<|wr. 10). 
C H3MeHeHneM TeMnepaTypbi h naBaeHna Tatoice H3MeHaeTca saeicrpHnecKaa 
npOHHOCTb. Ha 11 aaHa 3aBHCHMOCTb ee o t  TeMnepaTypbi. Taxaa 33bh-
CHMOCTb noaynaeTca, BepoaTHO, BcaeacTBne noacyuiKH Macaa. SaeKTpnnecKaa 
npoaHOCTb xopom o BbicymeHHoro Macaa nonm  He 3aBHCHT o t  TeMnepaTypbi 
B npeneaax 0 — 100° C.

3aBHCHMOCTb npOHHOCTH Macaa ot aaBjieHHH MoaieT óbiTb BbipaaieHa t|)op- 
MyaoË

Ug =  1 8 , 5 0 . 0 2  h  kV/mm,

rae h  —  aaßaeHne b  mm pT. ct.
UnaaeKTpnnecKHft KOscjmimeHT Macaa paßeH 2 ,0 — 2,5; yaeabHoe conpo- 

THBaeHne npn 35° C paBHO 11 • 106 M2cm; TeMnepaTypHbiË Koa^Hnnenr 
conpoTHBaenHH OTpHiiaTeaeH.

c) T ß e p a b i e  a n a a e K T p H K H .  npoôoË TBepabix aireaeicrpHKOB OTnn- 
naeTca 3HannTeabHbiM CBOeo6pa3aeM. Tax, npoÖHBHoe HanpaxieHHe TBepaux 
ansaeKTpHKOB oKa3HBaeTCa 3aBHcain,HM ot TeMnepaTypbi oôpaaua h aaiiTeab- 
HOCTH B03aeËCTBHH HanpaaieHHa.

<ï>ht. 12 nepeaaeT xapaKTep 3aBncHMOCTH npoÖHBHoro HanpaaceHHa o t  
TeMnepaTypbi, a tjmr. 13 —  o t  BpeMeHH. Kax bhäho, ao HeKOToporo 3Ha- 
neima TeMnepaTypbi 01 npoÖHBHoe HanpaaieHHe o t  nee He 33bhcht; ho no 
aocTHaceHHH xapaicrep HBaeiiHH pe3KO MeHaeTCH, h npoôoË nponcxoaHT 
npn TeM öoaee hh3khx HanpaaceHHax, neM Bbiiue TeMnepaTypa. AHaaornnHaa 
saBHCHMOcTb npoÖHBHOTo HanpaneHHa noaynaeTca h o t  aanTeabHOCTH ero 
B03aeËcTBHH. Boabiiioe icoannecTBO nccneaoBaHHË nocneaHero BpeMeHH npn- 
Beao K BbiBoay, hto npH TeMnepaTypax cBbime 8L h BpeMeHH cBHiue t x HMeeT 
MecTO TenaoBOË npoôoË TBepabix ÄHaaeKTpHKOB. CymnocTb ero 3aKaionaeTca 
b cae^yiomeM:

Kan yKa3biBaaocb, b TBepabix anaaeKTpHKax HMeioT MecTO noTepH, oöyc- 
aoBaeHHbie, c oahoë CTOpoHH, npoBOAHMOCTbio, a c Apyroft CTopoHbi 
ÄHsaeKTpHnecKHM racTepesHcoM. SHepraa, TepaeMaa b ÄHsaeKTpHice, nepe- 
xoäht b Tenao, noBbiinaiomee ero TeMnepaTypy. C noBbimeHHeM TeMnepaTypbi 
noTepH b cbok) onepejib yBenHHHBaiOTCH, hto npHBOUHT k flaabHeËmeMy
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kV

I

I'
Cb'
S

CíbCb

noBbimeHHio TeM nepaTypbi. C n o -  
BbiiueHneM TeM nepaTypbi, c n p y -  
ro ft CTOpoHbi, yBeaH ^HBaeTca h 
T en ao o T n aaa  n n o a e rrp H K a  B 
O K pyaorom yio  c p e n y . E c x h  n p n  
HeKOTopux y cao B iiax  KoaHqecTBO 
B b in eaa io in e ro ca  b  ennH H iiy Bpe- 
MeHH T en aa  cpaBH aeTca c K oan- 
HecTBOM T en aa , O TnaßaeM oro 
b  oK pyx ta iom yio  c p e n y , t o  a a a b -  
HeBrnee noBbimeHHe TeM nepa- 
T y p u  npexpaT H T ca. E chh xce 
T ax o ro  paBHOBecHH He 6 y.neT h  
TenaoBbiaeaeH H e Bce BpeMa 6 y -  
HeT ö o a b iu e  T en n o o T n aa n , to  
TeM nepaTypa óyn eT  n p o rpeccH B - 
Ho B 03paeraT b , h  nnaaeK TpiiK  
OKaxreTca coxmeHHbiM  n a h  p a c -  
naaBaeHHUM ^ t o k o m , t . e . n p o -  
6 h t h m . r io T e p n , a BMecTe c TeM 
h  K oannecT B o B b iae aa io m e ro ca  
b  "a,H3aeKTpnKe T en a a , 3aBHcaT 
o t  npHaoM ieHHoro H anpaxieH na, 
B 03pacT aa BMecTe c nocaeflHHM.
T o  MHHHMaabHoe HanpaxceH ne, 
n p n  Ko to po m  T enaoB oe paBHO- 
B ecne yx<e HeB03MOxaio, h  c m h -  

TaeTca npoÖHBHbiM H anpaxre- 
HHeM.

f l a a  HaaiocTpauHH k  cna3aH - 
HOMy Ha (|)Hr. 14 npHBeneHbi 
KpHBbie 3aBHCHMOCTH noT ep b  
(tg  8) o t  BpeMeHH n a a  ó a n e a n -  
30BaHHoS óyMarn. Kan b h h h o  
H3 pHcyHKa, n p n  Hanpax<eHHH 
46 kV eff HecKoabKO MeHbmeM, aeM 
npoÖHBHoe, HMeeT MecTO T en ao B o e  
paBHOBecne, h n o T ep n  nocTOHHHbi; 
n p n  HecKoabKO öoabineM  H an p a- 
xceHHH 54 k V eff n o T e p n  c n a a a a a  
MeaaeHHo, 3aTeM Bce ó b ic rp e e  bo3- 
pacTaioT  h o  T ex n o p ,  n o x a  He Ha- 
cTynHT n p o ö o ft.

H 3  CKa3aHHoro a c n o , noaeM y n p o -  
ÓHBHoe HanpaxieHHe s h b h c h t  o t  B pe
MeHH h  jfTeMnepaTypbi: n a a  p a 3 0 -
r p e ß a  h c o ö x o h h m o  BpeMa, c n o -  
BbimeHneM xie TeM nepaTypbi noßbi- 
maiOTCH HHBaeKTpHaecKHe noTepH , 
h ,  caenoBaTeabHO, nanpaxceHne, n o -

4>nr. 12. 3aBHCHM0CXb npoÖ H B H oro H an p ax ce - 
HHa TB epH bix HiisaeKTpHKOB o t  T eM n ep aT y p b i.

<E>hi\  13. 3aBHCHMOCTb n poÖ H B H oro  H a n p ax c e - 
HHH TBepHblX ÄHSaeKTpHKOB OT BpeMeHH.

tgo
0.26
0.20

0.22
0.20
0.18
0.16
0.10
0.1Z
0.10

4>Hr. 14. 3aBHCHM0CTb tg B ot BpeMeHH 
naa äocok h3 6aKeaH30BaHHoft óyMarn.
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T p e Ô H o e  a n a  a a n b H e ftm e ro  p a 3û -  

rp e B a  a J ia a e K T p H K a ,  M om eT  ôbiTb 

Mem.uie.
n p o ô o f t  n p H  TeMneparype h h îk e  6x 

( 4m r. 12) H e 3âBHCHT o t  T e n n e p a -  

T y p b l H B p e M e H H  H íIB ÍIHeTCH  pe - 

3y ^ b T 3T 0M  H e n o c p e Â C T B e H H o ro  B 03- 

aeftCTBHa s a e K T p H B e c K o ro  n o a a , 

T e M n e p a T y p a  Bb irne  KO Tbpoft

n p o ô o f t  H iie e x  T e n n o B O ft  xap a ic re p , 

p a 3.THHHa H SH  p a 3HbIX ÄHB.aeKTpH- 

KOB. Rj l H ÔOnbH IH H CTBa T B e p S b lX S H -  

3/ ieKTpH KOB OHa .TeiKHT BHme 80e C. 
U n a  6 aKeJiH3 0 BaH H 0 ß  ô y M a r a  OHa 

3HaBHTeflbHO  HHHie H  B 33BHCH- 

epar. 15. MOCTH o t  K a a e c T B a  ae m H T  b npe-
a e n a x  1 5 — 6 5 ° C .

Ha n p o ô o f t  T B ep a u x  aasneKTpHKOB cym ecTB eH H oe BSHHHHe OKa3UBaeT 
HeoÄHopoÄHOCTb M aT epna.ia , ô o n e e  cn aô b ie  cocTâBHbie s a c r a  K O Toporo 
( n o p n  h  n o a o e r a )  HasHyT n p oÓ H B araca  p a H b in s  h  T en  caMbiM nosroTOBaT 
n p o ô o f t  Bceft H3oaau.HH. B cooTBeTCTBHH c 9THM HaxoÂHTca h HaônionaeM aa 
HenponopuHOHajibHOCTb H anpam eH H a h  TonmHHbi. C yBennqeHHeM  to .t ih .h h h  
yBeiiHHHBâeTca H e o s H o p o s h o c tb  ansneK TpH K a, h  nosTOM y npoÔH BHoe H anpa- 
HíeHHe pacT eT  M eaaeH H ee e r o  T O am nnbi.

H a  npaKTHKe 3aqacT yio  TB epabie aHsneKTpHKH oxasbiB aiO Tca BKmoseHHLjmh 
napannesbH O  ra30o6pasH H M  (B03ayx) h s h  jk h sk h m  (M acao ). U p  h s to m  
TeopeTHaecKH n p n  noB um eH U H  H anpam eH H a ao aaceH  npoÔ H Tbca SHsaeKTDKk 
c MeHbmeft sn e K T p asec x o ft x p e n o c r a io  ( t .  e . B 0 3 sy x  h s h  M acao) h  n p a  
to m  m e  HanpameHHH, Kax h  b e s y s a e  OTcyTCTBHa a p y r o r o  ansaeK T pH K a. 
O aH ax o  npaKTHHecKH n p o ô o f t n p oH cxoaH T  n o  noBepxHOCTK p a s s e n a  s u s s e - 
KTpHKOB h  oôbiHHO npH  ô o n e e  HH3KOM Hanpam eHHH . OÓBHCHaeTCa s t o  cn e- 
sy io ipH M :

Ü O B e p xH O C T b  T B e p s o r o  S H sn e K T p H K a  B c e ra a  ô o a e e  m u  M eH ee  r n e p o x o -  

B a ia ,  B c a e sc T B H e  a e r o  B s o a b  3T0 ft n o B e p x H o c T H  s s a  SH S/ ie K T p iiK a  o x a s H -  

Ba io T c a  coesHHSHHbiMH n o c a e s o B a ie a b H O .  F Ip H  s to m  HanpameHHOCTb 
n o n a  b  y r a y ô a e H H a x ,  r a e  H a x o a m c a ,  H a n p H M e p , B 03a y x ,  O K a 3biBaeTca  

ô oab ine ft, hcm b a p y r a x  s a c T a x  a H s n e x T p n x a ,  h  3a e c b  H a sH H a e T c a  p a 3p a a .  

P a 3p H a  3TOT B ecb M a  ô b ic T p o  p a 3p y u iH T  h  B T o p o ft  a n s a e K T p H K .  A H a n o r a s H O  

B ea eT  c e ô a  r p a 3b Ha n o se p x H O C T H  H3o n a T o p a .

rioacHHM 3TO n p H M e p o M . K na a cT H H a M  naocK oro  K O H x e H ca T O p a  (4>h r. 15) 
n p n a o m e H O  H a n p am e H H e  6  k V f^» n p n  H aa n H H H  M e m a y  hhm h T o a b x o  B 0 3 s v x a  
rpaaneHT n o n a  ôyaeT

t .  e. MeHbiue saexTpHsecxoft nposH ocra B0sayxa21 k V eff¡cm. ripH BBeaennH  
Memay naacTHHaMH apyroro  ansnexTpHxa, HanpHMep, cjiapcjiopa TonmHHoft 
0,1 cm, HanpameHHe, xax h 3 b c c th o , pacnpeaeaaeTca Memay hhm h oôpaTHO

-UrBkM-

.0 - £=7

X=3mm

X^Zmm Xy-?mm
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<î>Hr. 16. 3aBHCHM0CTb npoÖHBHoro 
HanpsłKeHHH <j)apt}>opa o t  Tewnepa- 

T ypu (no Xa.iböaxy).

nponopu n o H aab H O  aHsatscrpHflecKHM  K09c|)HUneKTaM s h npHMO n p o n o p u H O - 
Ha.ibHO TO.aiUHHe x, t .  e.

UJ  =  el  . ^
U<¿ X.¿

r a e  x  —  T o a m ä H a  c a o s  p p a e K ï p H K a .  C a e a o sa T e jib H O , b  n a u ie M  c a y a a e

^ - 5  . ^ = 1 0
U, 1 0,1

u i —  YY U z=  I T  ‘ 6  =  5 , 4 6  k V ^

U  6 
t/2 =  -  =  n  =  0,54 kV.ff

h , caeaoB aT eabH O , r p a a n e m  rio a a  b B 03ayxe 6yaeT

U, 5,46
0,2

=  27,7 kVfff/cm

öoJibine npoÔHBHoro, h Bosayx öyaeT npoÖHT. Bo3HHKaroin.He npH 3 to m  
HCKpbi oaeHb OncTpo paspyiiiaT h  (Jjap^opoByio naacTHHKy, h  TaKHM o6pa- 
30M KOHaeHcaTOp ôyaeT npoÓHT. CaeaoBaTeabHo, aa a  TBepabix aHaaeicrpn- 
KOB noMHsio nonepeaHOä aaeKTpimecKOñ npoaHOCTn cymecTBęHHoe 3HaaeHHe 
HHccT TaKMce h  noBepxHOCTHaH saeK TpH aecK aa n p o a k o cT b . kÍ3 CKa3aHHoro 
HCHO, aTO 3Ta npoMHOCTb TeM Bbinie, qeM HHin,e h raaace noBepXHOCTb 
H30JIHTOpa.

d )  < í> ap c ¡)o p  ó a a r o a a p a  cbohm  b h c o k h m  h so jih u h o iih h m  KaaecTBasi 
iio a y ra a  H a n ö o a e e  innpoKoe pacnpoCTpaHeHne b annapaTOCTpoeHHH. 4>apcf>op 
noayaaeTca ny reii odacnra TecTOo6pa3HOß MaccH, H3roTOBasieMOft M3 KaoaHHa, 
n o a e B o ro  m im a  h  K B apua. B 33b h c h m o c th  o t  npoucH T H oro  c o a e p a ta H n a  
3THX KOMnoH8HTOB H3MeHBK)TCH h  CBOftCTBa <f)ap4)opa. Tax, c yBeanaeHHeM 
coaepaiaHHH KaonHHa pacTeT TeiuiocTOüKOCTb m ecch , c yßeaimeHHeM coaep-

Q Z 4 6  8  ^  10mm
To/iuąuho, *

4>m\ 17. SaBHCHMOCTb n p o 6 nBHoro 
HanpjDKeHHfl <|)ap4>opa o t  ToamHBH.

20
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Hg/cm2 
\300

t 600

W  60 ÖD 
n/wmadb ceneHug 

<Pnr. 18. 3aBHCHM0cTb M exaH H aecK oft npoaH oc™  
(f)ap4 )opa  o t  ceaeH H a.

120 cm 2

19. 3aBHCHM0CTb 
npoßHBHoro HanpHHceHHH 
o t  T e M n ep a T y p b i aaa anyx 
COpTOB ÄOCOK H3 ßaiceaH- 
30BaHH0ft ßyM arn (no 

Xaabßaxy)

jKaHHn noaeßoro  iunaTa—  aaeKTpHaecKaa nponHOCTb h c yßeaHqeHneM coaep- 
HiaHHa KBapua —  MexaHnaecKaa npoHHOCTb. B 33bhchm octh o t  KaaecTBa 
npojtyKTOB h cnocoöa oöpaöoTKH Maccbi cocTaB ee KoaeöaeTca. CpeaHaii 
cocTaB BbicoKOBoabTHOro (jDaptJjopa: 5 0 %  KaoaHHa, 2 5 %  KBapna h 25%  
»iunaTa.

Ha <j)Hr. 16 npHBeaeHa 3aBHCHMOCTb npoÖHBHoro HanpaKeHna 4>ap(|)opa 
o t  TeMnepaTypbi, a Ha (|)Hr. 17 —  o t  to jiiu h h u . ÄHsaeKTpHaecKHii K09<j)n- 
n,neHT tjiapcjiopa paßeH 4,4— 5,4.

«l’aptjjop oaeHb xop o in o  conpoTHBaaeTca cacHMaiomeft Harpy3Ke, BbiaepacH- 
Baa ao  4  0 0 0  k g /cm 3, h n aoxo— pacTarHBaioineil h H3ni6aioinek. MexaHHaeci<aa 
npoaHOCTb 4iap4)opa 3HaqHTeabHO H3MeHaeTca b 33bhchmocth ot ToamHHH 
o6pa3u,a. Ha 18 npiiBeaeHo BpeMeHHoe conpoTHBaeHHe cfiapcjiopa
H3rHÖy b 33BHCHMOCTH ot ceqeHHa; cnaouiHaa KpHBaa OTHOCHTca k  cne- 
pnaabHbiM o5pa3ixaM, nyHKTHpHaa K e —  k  totobhm H3oaaTopaM, HMeiomHM 
npoHHOCTb, Ha 4 0 — 4 5 %  MeHbiuyio. H3 kphboü bhäho, mto npn aocTaToaHO 
ßoabiuHx ceaeHHax npoHHOCTb c|)ap<J)opa HeBeaHKa, 8 0 — 100  k g /cm 2, ü o  
Ä3HHHM BpeccoHa BpeMeHHoe conpoTHBaeHHe npH H 3ni6e mhofhx H30aaT0p0B 
€biao 12 0 — 150 k g /cm 2, a npn pacTHKenHH —  8 0 — 100  k g /cm 2.

« ^ a p c f io p  XOpOIHO npOTHBOCTOHT p e 3 KHM H3 M eH eH H aM  T e M n e p a T y p b i  o t  0 
ao  100° C.

e ) B a K e a H 3 0 B a H H a a  ß y M a r a  Hauiaa m upoK oe npHMeHeHHe 
>b  KaaecTBe H3oaau,HOHHoro MaTepnaaa b annapaTOCTpoeHHH. SaeKTpnqecKHe 
•CBokCTBa öaKeanTa b CHabHok CTeneHH 33BHcaT ot KaaecTBa oöpaöoTKH 
h ycaoBHk paöoTbi.

B a n n a p a T y p e  6aKeaH30BaHHaa öyMara n p u M e H a e T c a  b B H ae  n n a H n n p o B  
« naacTHH.

MexaHHBecKHe h  9aei<TpHqecKHe CBOkCTBa noayqaioTCH pa3aHHHbiMH 
B 33BHCHMOCTH o t  HHCTOTbi HcxoÄHbix MaTepnaaoB ($eH oa, (JiopMaaHH H e ÄKHfi 
H3Tp) h TinaieabHocTH nponecca TenaoBok oöpaöoTKH. Tan, HanpHMep Hä 
4>Hr. 19 npHBeaeHbi KpHBbie 3 3 b h c h m o c th  npoÖHBHoro HanpaKeHHa o t  TeM
nepaTypbi aaa aßyx copTOB aocoK H3 6aKeaH30BaHH0k 6yMara.

H saeana H3 6aKeaH30BaHH0k ßyMara HeoflHoponHbi, h nosTOMy h CBokCTBä 
HX b pa3Hbix HanpaBaeHHax pasanqHbi. Tan, HanpHMep, n on ep ex  caoeB 6 y Marn 
aiexaHHHecKaa npoHHOCTb noayqaeTca 3HaanTeabHo 6oabinek, aeM y 4>ap<|)opa
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Pa3;iHHHHe aBTopbi aaiOT iwcjipbi BpeMeHHoro conpoTHBaeHHH H3rnöy 500— 
1 500 kg /cm 2. K s t h m  un^paM  Haao noaxoaHTb ocTOpo>KHO, yHHTbiBaa 
CKa3aHHoe o  b j ih h h h h  aanecTBa oöpaöoTKH, h  npiiHHMaTb npn pacneTax 
UH^Jpy He ßoaee 500 kg/cm 2. Baoab caoeB MexaHHHecaaa npoHHoerb 3Ha- 
MHTeabHO w eH biue. AHaaorHHHaa KapTHHa h  c aaeaTpHHecaoß npoanocTbio: 
n o nepea  caoeB 1 5 -^ 2 5  kV /m m , a Baoab caoeB 1— 1,5 kV/m m .

HeaocTaTKOM H30asiTOpOB H3 6aaeaH 30B aH H 0ß 6 yMarH HBaaeTCH h x  
HH3Kaa B aaro cT o ß ao cT b , BcaeÄCTBHe H ero  o h h  MoryT npHMeHHTbca T o ab a o  
b 3 aKpbiTUX noM eipeH H ax. B a a r a  p a 3 a a ra io m e  a e ß e rß y e T  Ha öaaeaH T , B caea- 
CTBHe a e r o  noHHxcaioTCH e r o  H3oaHpyK)m.He CBOßeroa.

f )  H  e  p e  b o  b HaTypaabHOM BHae H3-3a CBoeß rHrpocaonnaHOCTH —  naoxoil 
H3oaaTOp, ho, ßyayan  nocae ocHOBaTeabHOß npocyniKH nponHTaHO napa- 
4>hhom, abHaHHM MacaoM Han ßaaeaHTOBbiM aaaoM, oho oßaaaaeT 3HaaHTeab- 
HOft aaea ipH aecaoß  npoaHOCTbio (3 — 8 kV /m m ), no3Boasnom,eß npHMeHeHHe 
ero  b BHCOKOBoabTHbix ycTaHOBKax. SaeKTpnaecKaa npoaHOCTb aepeBa 
Baoab BoaoKOH öoabrne, aeM y  6aaeaH30BaHH0ß öyMarn Baoab caoeB. 
H a  saeKTpnaecKHe CBofiCTBa nponm-aHHoro aepeßa OKa3biBaeT BanaHHe 
TmaTeabHOdb npouecca noaroTOBKH h  nponHTKH. nponHTKa oöbiaHO npoH3- 
BOÄHTca n o a  BaKyyMOM. H anöoabinee npHMeHeHHe noayanaH KaeH, 6ya h  rpaö . 
rio cae  nponHTKH MexannaecKHe cBOflCTBa aepeßa yayaniaroTca.

H a n ß o a e e  aacTO aepeBO npHMeHaeica a a a  m o n m m  n o a  MacaoM.

§ 4. HCI!OJIb30BAHHE H30JlHPyK>mHX MATEPHAJIOB

B Kax<flOM annapaTe aaeMembi, Hecymne HanpinaeHHe, npnxoaHTca H 30- 
anpOBaTb o t  paaa ap y rn x  aaeMeHTOB, HMeiomHx h h o A  noTeHHnaa (apyroß  
noaioc, coceflHaa 4>a3a, 3a3eMaeHHbie aacTH h  t .  a . ) .

Z loÖ H Tbca T o ro ,  a i o ö b i  a a e a T p H H e c a a a  npoaH O C Tb a n n a p a T a  n o  o rao u ieH H K ) 
k o  BC.eM 9 th m  aaeM eHTaM  ö b ia a  o a H H a a o ß a , 3 aT p y aH H T eab H 0 , a a  b  3 to m  
H HeT HeOÖXOaHMOCTH. HaO Ö O pO T, B C eraa  CTpeMHTCH aO C TH m yT b TaKHX 
c o o T H o m e H H ß  H 3 o aan H H , aT o ö b i n p o ß o ß  an aa e K T p H K a  n p n  noßbim eH H H  
H an p aa ieH H H  n p o H C X o a n a  b T aaoM  M ecT e, r a e  a r o  M eHee B c e ro  onacH O  a a a  
n e a o c T H  c ä M o ro  a n n a p a T a  H an  o ö c a y jK H B a io m e ro  e r o  n e p c o H a a a .

T a x ,  n a n p H M e p , y  T B e p a w x  H 3oaaTO pO B  B c e ra a  aoÖHBaiOTCH T o ro , HTOÖbi 
p a 3 p a a  n o  noBepxHOCTH b B 0 3 a y x e  (cfiHr. 20, c n a o n iH O ß  3 H r3 a r)  n p o n c x o a n a  
n p H  HanpH>KeHHHX, Mei-ibniHX, neM  n p o ö o ß  T e a a  H 3 o a a T o p a  (<|)Hr. 20, n y H - 
K T H pnbiß  3 H r3 a r) , yaH T H B aa cn o co Ö H o c T b  ra 3 0 o ö p a 3 H b ix  h  >KHaKHX a n a a e -  
KTpuKOB, BOCCTaHaBaHBaTb c b o k )  a a e a T p H a e c a y io  npoHHOCTb n o  np eK p au reH H H  
TOKa n p o ö o a .  O ö b ih h o  npoÖ H B H oe H an p a jae H H e  ß o a b u ie  p a 3 p a a H o ro  n p n -  
MepHO Ha 30% .

Taa>ae, HanpHMep, b MacasmoM BbiaaroaaTeae pa3paa no H3oaaTopy npn 
noßbimeHHH Hanpa)aeHHH aoaaceH npoHcxoaHTb no Hapy>KHofi ero nacra 
(4>Hr. 21, cnaouiHOfl 3Hr3ar), h o  h h k 3 K  He no aacTH, norpyjaeHHOß b Macao 
(4>Hr. 21, nyHKTHpHbiß 3Hr3ar), Taa a a a  a ra  conpaaceHO c onacHocrbio 33>kh- 
raHHH Macaa h  B3pbiBa o6pa3ya)mHXca Han y * e  HMeßniHXCH n o a  apbim aoß 
ra30B. HaaoHen, b pa30MKHyT0M pa3i>eaHHHTeae, 3amHnraa)nreM nepcoHaa, 
paöoTaajmHß na OTaaa)MeHHOM aaeMeHTe CHCTeMbi, Heab3H aonycTHTb, h t o 6 h  
pa3pna npn noBbimeHHH HanpajaeHHH nponcxoana Mea<ay noaajcaMH ((}3Hr. 22, 
nyHKTHpHbiß 3HT3ar), Taa aaa  9 t o  cBH3aHO c B03MO>KHOCTbK) HecnacTHbix 
caynaeß c nepcoHaaoM.
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Bapym eHue nenocTH (npoöofl) h 3 0 J 1 h u .h h  h h  b  KoeM cnynae He 
ä o jd k h o  npoHCXOÄHTb npH HOMHHäJibHOM HanpHÄeHHH annapaTa, a Tatoue 
npn B03M0)KHbix cnynaßHbix HeóoJibinnx nepeHanpHHíeHHíix. 11 to ö h  H3Öe>KaTb 
3Toro, annapara ncnbiTbiBaioTCH Hanpa>i<eHneM, npesumaiomHM HOMHHanbHoe 
ajih aaHHoro annapaTa. BennqnHa ncnbiTaTenbHoro HanpameHHa, npn npn- 
JIO>KeHHH KOTOpOrO H30JIHU.HH He flOJUKHä HapyiHaTbCH, npHHHTa pâ3JIHHH0fi 
b pa3Hbix CTpaHax. ü o  HopinaM V D E  (repMaHCKHe)

Í7 = 2 , 2  Í / 4 -  2 0  kV ,u c n  i n  i 3

rae Un —  HOMHHajibHoe sc^eKTHBnoe HanpaateHne annapaTa b  KnnoBOJibTax.
H t o ó h  yMeHbuiHTb p a 3 H O o 6 p a3 n e  TnnoB  annapaTO B , m x a n a  HOMHHanbHbix 

HanpsnKeHna C T aiw pT H 30B aH a.
H n x te  npHBejieHbi 3 H aneH na CTaHnapTHbix b CCCP HanpaxceHHft (OCT 

4 7 6 0 ). JXna cpaB H em ia npnB eneH bi TaK>Ke cTaHaapTbi noM U HajibHoro H anpa- 
>KeHHs Äpyrnx CTpaH.

B t o ë  a<e T aô n n n e  npHBeaeHbi (fjopMyjibi, o n p e a e n a io m H e  ncnbiTaTenbHbie 
HanpajKeHHH. H cnb iT aT eabH ue H anpam eH na a n a  annapaT O B  n o  n p o e m y  OCT 
npiiHHMaiOTca cornacH O  T aóa . 4.

TaóAiiąa 3

CTpana
KeM BHpa- 

6oTaH 
cTaHaapT

4>opMyjia 
HcnbiTaTenb- 
Horo Hanpa- 

aieHH a 
B kV

LUxana HopManbHux HanpaxceHHñ 
B kV

CCCP OCT Ta6ji. 4 0 ,5—3— 6 - 1 0 - 3 5 — 110—(154)—220— 
(380)

TepMaHHa VDE 2>2 U n -j- 20 1— 3—6— 1 0 - 1 5 — 20— 30—4 5 - 6 0 - 8 0
100

Ahtjihh BE5A 2,25 i/,, +  2 0 , 6 - 3 , 3 - 6 , 6 - 1 1 — 22— 33—6 6 - 8 8 —
1 1 0 - 1 3 8 — 165

^paHUHS USE 3 -  5,5 - 10— 13,5— 15— 22— 30—4 5 — 60— 
75— 90— 120— 150lÜBeftuapHa ASE 2 U n Jr  10 3,7— 6 ,4 - 8 ,8 — 1 1 - 1 9 - 3 7 -  5 0 - 6 4 — 
110— 150—220.

AMepHKa AIEE 2,2.5 Un +  2 7 ,5 - 1 5 — 23— 3 4 , 5 - 4 6 - 6 9 - 1 1 5 - 1 3 8 —
161— 2 3 0 -3 4 5
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TaGAuąa 4

H c n b iT a T e jib H b ie  h  p a 3 p a a H b i e  H a n p H H ie m w  a J m  a n n a p a T o a  c o r a a c H o
n p o e K T y  OCT

HoM HHaabHoe H an p a- 
aceHHe b  kV 3 6 10 35 110 154 220

MaKCHMajibHoe p a ö o a e e  
HanpaaceHHe b  kV 4,5 7,5 15 40,5 121 169 242

HcnbixaTeJibHoe K aacc  I 45 60 110 270 360 520
HanpaaceHHe K jiacc II 25 35 45 90 — — —

b  kV K aacc III 10 20 35

C y x o e  p a 3 p a a - K aacc I 55 75 140 340 455 645
Hoe HanpsnKe- K aac c  II 30 45 55 115 — — —

HHe b  kV K aacc III 15 30 45
~ “ -

M oK poe pa3-
paaH o e  H anpa- 

aceHHe b kV
K aacc  I 35 50 110 285 380 560

n o  cTeneHH H3oaanHH BbiKnionaTeaH cornacHO npoeKTy OCT nonpa3,ae- 
jiaioTca Ha caeayioiuHe KJiaccbi (cm. Taöji. 4):

K ji  a c c I. AnnapaTbi ycTaHOBOK, HMeiomnx nenocpencTBeHHyio ojieKTpn- 
necKyio CBS3b c j ih h h h m h  nepejiann, h b j i s k h u h m h c h  h c t o h h h k 3 m h  nepeHa- 
npîDKeHHË aTMOccJîepHoro npoHcxojKneHHH ; annapaTypa, nonycKaioinafl na- 
py)KHyio ycTanoBKy h  3am.nmeHHaH o t  nepenanpaaíeHHñ oôbiHHbiMH cpea- 
CTBaMH, —  BeHTHabHHMH pa3pHflHHKaMH, ocjiaöJieHHbiM ynacTKOM j i h h h h .

K ji a c c II. AnnapaTbi BHyTpeHHHX ycTaHOBOK, He CBH3aHHbix sJieKTpnnecKH 
c j ih h h h m h  nepeaaHH h j i h  HMeioinnx cBH3b c j ih h h h m h ,  He MorymnMH cjiy- 
îKHTb h c t o h h h k o m  ( j i j i h h o ë  ne 6ojiee 3 k m  Han b Herpo30Bbix pakOHax) 
n e p e H a n p H JK e H H k  aT M O C iJiepH oro  n p O H C xoxcneH H H  h j ih  B ecbM a H aaexcH O  
3amHmeHHbix OT nepeHanpHKeiiHË h c k p o b h m h  np OMexiy t k h m h  cooTBeTCTByio- 
meft flJIHHbl.

K j i a c c  III. AnnapaTbi h j ih  3aKpbiTbix ycTpoËCTB, 3amHmeHHbix o t  nona- 
aaiiHH nbura, rpH3H h  nocTopoHHHX npeaMeTOB, He CBH3aHHbix c B03aym- 
HbiMH j ih h h h m h ,  h j i h  annapaTypu Jiioóoro THna h j ih  Majio OTBeTCTBeHHbix 
BHyTpeHHHX yCTâHOBOK C npefleJIbHOË OTKHIOHaeMOft MOIH,HOCTbIO BblKJIIOHa-
TejieË He 6oaee 150 MVA.

HcnbiTaTeabHoe HanpnxieHHe Mexcny pa30MKHyraMH noaiocaMH pa3-beaH- 
HHTeaa b c o o t b 6 t c t b h h  co CKa3aHHbiM Bbiuie no HOpMaM VDE aoaan-io 
■onpeaeaaTbca no cJiopMyae

3,3£/n +  20 kV, 

t . e. Bbiuie HcnbiTaTeabHoro aaa apyrnx nacTek ycTaHOBKH.
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e~  f l j ß

4>nr. 23. FlyTb p a3p aaa  
Ha H3oasiTope. 

cyxoM — A B ; c m o m c h h ł i m  
ÄOMaeM — ab +  cd +  ef.

<Pnr. 24.

HanpiDKeime, npn Kotopom npOHCXoaHT pa3paa, aoaiKHO ßbiTb Bbiwe 
HcnbiTaTeabHoro He MeHee aew Ha 10— 15% .

yaHTbiBaa cKa3aHHoe o b^hahhh HarpeBa h BpeMeHH, HcnwTaHHa h30- 
aaU.HH aoaacHbi npoH3BOÄHTbca npH HarpeBC h aaeroTe HanpaaœHHH, coot- 
BeTCTByK)in,HM HopMaabHbiM paóoaHM ycaoBHaM. BpeMH >xe aeËCTBHa Hcnbi- 
TaTeJibHoro HanpaaceHHa npeanncbiBaeTca HopMaMH h  oöbiano paBHO 1 mhh.. 
aaa KepaMnaecKHx MaTepnaaoB h  5 m hh. aa a opraHHaecKHX (óaneansoBaH- 
Haa óyMara).

ripn Èbiôope pa3MepoB h30 3 h ii,h h  annapaTa opneHTHpOBKa npOH3BoaHTca 
no pa3paaHHM paccToai-inaM pa3paaHHKa nraa-naocKOCTb, aaiomero wm 
HHx HaHÓoabuiHe BeanaHHbi (cm . Taóa. 2, Ha erp. 17).

B 33BHCHMOCTH OT Ha3HaaeHH3 pa3JIHHaiOT O nopH bie H npOXOflHbie H30- 
aaTO pbi. CaMH b t h  H33BaHHa roB O paT  0 6  h x  HasHaaeHHH : onopH bie 
H 3oaaT opbi c ay m aT  o n o p o Ë  y n p e n ae H H U x  Ha h h x  npoBoaHHKOB h  h 3 0 j ih -  
pyioT  h x  o t  3eMJiH mau a a c re Ë , H axoflaui,H xca n o a  HHbiM noTeHUHaaoM'. 
npoxoflH bie  H 3oaaT opbi ( h x  Ha3biBaioT T a im e  b b o ä h ,  ôyuiHHrH , BTyaKH) 
H 3oanpyioT  TOKOBeaymne aacTH, n p o x o a am .H e  a e p e 3  3a3eM aeHHbie h j i h  HMeio- 
m n e  a p y r o ñ  n o T eH im aa  T eaa , HanpHM ep, a e p e 3  KpbiiiiKy M acaaH o ro  BbiKaïo- 
aaTejia.

n o  poay  npHMeHeHHa pa33HHaiOT H3oaaTOpbi a a a  saKpbiTbix noMemeHHË 
(BHyTpeHHHe) h  a a a  ycTâHOBKH H a OTKpbiTOM B03ayxe (napyjKHbie). n o caea - 
H ue HMeiOT KOHCTpyKTHBHbie (JlOpMbl, o6ecneHHBaK)IlI,He aOCTaTOHHyiO H30- 
aanm o npn paöoTe h x  no a  aoacaeM. JloïKab, CMaaHBaa noBepXHOCTb H30- 
jiHTopa, aeaaeT ee  npoBoaaineË, nosTOMy, h t o ô h  oôecneaHTb HeoôxoaHMbie 
pa3paaHbie paccTOHHHa, H3oaaTopbi BbinoaHaioTca io S o h h o to  THna. n p n  
3TOM oôbiaHO npeanoaaraeT ca, h t o  aoixab naaaeT  n o a  yraoM He 6oaee 
45° H He Mo>KeT cMOHHTb BceË noBepXHOCTH <fiap4>opa. Ha (Jjht. 23 nyHK- 
THpoM noKasaHO HanpaBJieHHG pa3pH,n,ai cnpaBa;— npn cyxoM H30JiHT0pc 
(AB), cae Ba —  n o a  aowaeM, naaaiomnM n o a  yraoM 45° (a b - \- c d - \ - e f ) .

P a 3p a aH b ie  H a n p a a ie n n a  C M o a e H H o ro  H3o a a T o p a  (M o t c p o p a sp a a n o e  Hanpa* 
JKeHHe) oôb iM H O  M eHbrne b 1,3— 1,5 p a 3a, ae M  c y x o r o .

Kaa a a a  o n o p H b ix ,  T a x  h  a a a  n p o x o a H b ix  H3o a a T o p o B  H a n ô o a e e  n p n -  

ro a H b iM H  M a T e p n a a a M H  K a K  n o  sa e ic rp H a e c K H M , T a n  h  n o  M e xa b m a e cK H M

§ 5. THIlbl H30JIHT0P0B
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<J>nr. 25. OnopHHg H30MT0p.

CB08CTB3M HBJIHíOTCH 4>ap<f)op h  6aKe;ra30BaH Haa 6 y -  
M ara. nocJieflH H a, npaB jta, npH roflH a to j ib k o  ajih BHy- 
TpeHHHX ycTaHOBOK. y  Hac, b CCCP, n o a r a  h c k jiio -  
HHTe^bHoe pacnpocT paH eH H e HMeer 4>ap4)op, oÓJia- 
aaiom na jiyquiHMH h óoaee onpeaeJieHHbiMH a^eKTpn- 
qecKHMH CBOftCTBaMH, aeM 6aKenH30BaHHaa óyM ara.

a )  O n o p H b i e  H 3 0 i H T 0 p H .  ripocT eam H M  
OnOpHblM HSOJIHTOpOM HBJIHeTCH usoS paaceH iib iñ  Ha 
4>nr. 2 4  BOJiHHCTbiñ H 30M T0P c yKpenjieHHeM Ha 
niTbipe. TaK oS h s o j ih to p ,  o^HaKO, oóJia,n.aeT MaJiofi 
MexaHHnecKOñ n p o ra o c T b io  h  npHMeHaeTcn cpaB - 
HHTejibHO peflKO. K poM e T o ro , c yBe®iHeHHeM p a ó o -  
a e r o  HanpHHceHHH yBeJiHHHBaeTca h M acea T an o ro  
H30JiHTopa; 9 t o  3aTpya.HaeT nojiyaeH H e xopouiH X  Ka- 
aecTB e r o  H3-3a HepaBHOMepHOñ yca^KH b o  BpeMa 
cyiiiKH h  o ó x cn ra  (J)ap(|)Opa, q T 0  cbh33ho c noaB /re- 
h hsm  H eoflH opoA H oro MaTepHa/ia, HajinaneM  n o p ,  n y -  
3H peft h  t .  n . |

TTohth HCKJHOHHTMbHoe pacnpocTpaHeHHe m a  BHy- 
TpeHHHX ycTaHOBOK nojiyanjiH 4>ap<|)opoBbie h3o;ih~ 
to p h  b BH^e yceaeHHoro KOHyca ((frar. 2 5 ). H e- 
óoflbiuaa TOJimuna <J)ap(|)opa 15— 30  mm o6ner- 
aaeT hx H3roTOBJieHHe. napaóoJiHHecKaa (|)opMa npn- 
ó^HxcaeT H3onHTop k Te^y paBHoro conpoTHBJieHua 
Ha H3rn6. I43o;iHTopbi 3 th  npHMeHaiOTca ¿uih pa6o- 
mhx HanpaaíeHHñ xo  100  kV , npnaeM zwa Hanpaxíe- 
hh0 Bbime 10 kV  CHaóaíaiOTCH oahhm hjih HecKOJib- 
khmh peOpaMH. TaKHe H3oaaTOpbi H3royoBJiaioTca 
c npoMHOCTbio npH H3ra6e o t  375  j o  2 0 0 0  kg.

3 a  rpaHHixeft HaxonaT npHMeHeHHe xjia BHyTpeH- 
HHX ycTaHOBOK OnOpHbie H30JIHTOpbI H3 6aKeaH30- 
B aH H O ñ 6 y M a r n ,  HM eiomne imJiHHjipHHecKyio (})opMy.
Tanate H3oaaTOpbi H3roTOBJiaiOTCH HeKOTopbiMH 4>np- 26. HhbipeBoíS
m3mh (AEG, SSW ) m a Bcex HanpaaíeHHñ jxo 100 kV. h30jiatop Ha 100 kV.



<í>Hr. 27. HopMaÆBHBlË tipOXOAHOË H30JIHT0p,

J i r a  HapyiKHbix yc/raHOBOx npPMeHHioTca iuTŁipeBbie P3oaaTOpbi ioóoq- 
p o ro  T p n a ,  t .  e . c  pippoxpMP peôpaMH, oôecneqpBax)ipPMP p o c raT O P H o e  
pa3papHoe paccTOHHHe n op  poacpeM.
¡p, I l lT b ip e B b ie  H30JiHTOpbi a r a  b h cok h x  H a n p a n c e H P fi, P M e jo n ip e  ô o a b m p e  
M accbi c j)ap4> opa, c x a e p B a x y r c a  M3 H e c x o a b x n x  a a c r e ö  ppp c o c ra B a a io T c a  
H3 oT Ä eÄ bH bix 3 ax o H P eH H b ix  H 30Ä H T opoB  n a  M eH b in ee  H a n p a a c e H p e , c x p e -  
r a e H H b ix  M en rp y  c o ö o f t  M e x a H p q e c x p  (<J)Hr. 2 6 ) .
ï ï y j j j i a  x p e n a e H P a  c a M o ro  P 3 o a p T o p a  h n p p x p e n a e H H a  k HCMy TOxoBepy- 
ipHX q a c r e f t  H 30Ä H T0p CHaöxcaeTCH n a p  M e T a a a n q e c x P M  ocH O B appeM  h a h  
u iT b ipeM  p  x o n n a q x a M P . T e  p  p p y r n e  c x p e n n a io T c a  c  H 3oaaT opO M  n p n  
HOMOipH peM eH T a. Jlaa a y q p i e r o  c p e n a e H P a  peM eH T a c  <j)apcj)opoM no- 
BepXHOCTb n o c a e p H e r o  b M e c x a x  c x p e n a e n p a  He r a a 3 y p y e T c a ,  a  b H exo- 
T o p b ix  c a y q a a x  paace, naoôopoT, noxpHBaeTca (f)ap4)opoBoft x p o m x o a  hah 
p eaae T C H  p p i^ a e H O ft.

b )  n p o x o p H b i e  H 3 o a s T O p b i .  n p o c T e f tu iH Ë  n p o x o p H o k  H 3oaaTO p 
H p e p c T a B a a e T  c o 6 o S  P 3 o a p p y io n p i f ł  p n a p H p p  c  n p o x o p a ip p M  B H yT pn e ro  
TOKOBepyPiHM  CTepHCHeM h  c  y x p e n a e H H b iM  H a HeM C H apya<p M e T a a a n q e -  
CKHM <|)aaH peM  p a a  n p n x p e n a e H P a  k x p b im x e  6 a x a  T p a H c ^ o p M a T o p a ,  bm- 
x a io q a T e a a  p  t .  p . í b o a p p ig o íp p H ;  p p a p H p p  p e a a e - r c a  H3 ( j)a p 4 )o p a  hah 
ö a x e a P T a .  <i>ap(f)opOBHft p n a p H p p  H H o ra a  b H ap y a iH O Ë  qacT H  p e a a e T c a  
BoaHHCTbiM . T a x n e  P 3 o a a T O p b i n p P M eH aio T ca  T o a b x o  p a a  H e ö o a b m a x  
H a n p a a ie H H ft: $ a p 4 > o p o B b i0  p o  3  k V , ß a x e a P T O B b ia  p o  1 0 — 1 5  k V , T ax 
x a x  c  yB eaH PeH H eM  T o a ip u H b i p p a a e x T p n x a ,  H eo ô x o p p M b iM  n p p  p o c T e  
p a ö o q e r o  H a n p a a c e H P a , p a c T y T  x p y p H o c T H  n o a y q e H P a  o p H o p o p H o f t  M accbi, 
p to  CBa3aHO c  y x y p in eH H eM  x a x  s a e x T p p q e c x n x ,  T a x  p  M e x an p q ecx H X  
x a p a x x e p p C T P K  e r o .

K o H C T p y p p o B a H P e  n p o x o p H b ix  n so a a - ro p O B  p a a  5 o a e e  b h co x p x  H a n p a -  
oxeHPñ n o m a o  n o  pByM nyTaM : e  ophoS  CTOpOHbi, n o  nyTP npPMeHeHPH 
H e c x o a b K P x  n o c a e p o B a T e a b H o  c o e p p p c H H b ix  a n o a e x T p p x o B ,  a  c  p p y r o f t  
C T opoH L i, n o  n y r a  J iy ^ n i s r o  Hcnojib30BciHH5i o ,H H oro  jihsjigktphkb nyTGM
BblpBBHHBEHHfl rpB Â H C H T â B OTÆGJIbHblX e r O  TOHKHX (K O H J^eH C aT O pH blÄ  BBOä ) .

Hsh607I66 npOCTbIM np6JXCTBBHT6JI6M nCpBOTO nyTH 5ÎBJIH6TC5Ï npOXOJtHOÍÍ 
P3oaaTOp, P306pameHHbia Ha 4>nr. 2 7 .  <l>ap#öp y p aaeH o t  CTepaiHa, p eMy 
ppppaHa n apaôoapqecxaa <J)opMa. Meacpy 4>ap<|)opoM p CTepacpeM Haxo- 
PHTCH B03pyx. 3 t o t  H3oaaTOp noayqpa Hanôoabm ee pacnpocTpaHeHPe 
.paa paöoHHX HanpaaceHPS po 3 5  k V , nppqeM p r a  Hanpa>xeHPñ cBbime
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10 kV h30»ihuhh ycn/iHBaeTCH rnnb30Pi H3 d a n e / in -  
30BaHH0fł ójnaarH , HaMOTaHHoft n a  cTepMceHb.

T a n  naK B03flyx oO nanaeT  cpaBHHTe/ibHo M aaoił 
aaeKTpHHecKOft npoHHOCTbio, t o  .zuia ó o n e e  b m co k h x  

^ Hr HeHHbiaa<BB00Han0J1" HanpiDKeHHft e r o  3aMeHHK)T KOMnayHflOM HAH  MHHe-
paabHbiM MacjiOM. M acaoH anoaH eH H biił b b o h  (4>Hr. 2 8 )  

n p e 3Bbi naftHO p acnpocT paH eH  w a  Hanpa>KeHHił 100 kV h  Bbirne. Hy>KHO, 
OAHaKO, oTMeTHTb, h t o  b M acne B c e ra a  HMeeTca H e K o ro p o e  H eO oJibiuoe k o -  
HHieCTBO B n a rn  h npwM eceft, p acn onaraio iH H xcH  uenoaK aM H  B a o ab  jihhhM  
n o ^ a .  9 t o  3 HaaHTeabH0  CHn>KaeT npoHHOCTb M acaa. BcTaB aaeM bie b M a a o -  
Hano^HeHHbiił b b o h  OaKeaHTOBbie h jih  npecciunaH O B bie h h j ih h h p h  n p e n aT - 
CTByiOT 0Ópa30BaHHK> T3KHX HenOHeK H, KpOMe T o ro , aB/IHK)TCH HOHHblMH 
óapbepaM H , sanepacHBaioiHHMH pacnpocT paH eH H e noHH3aH.HH n o  p a a n y c y .  
KpoM e T o ro , Mac/io cnocoócTB yeT  Jiym ueM y OTBony T en/ia, B bw enaeM oro 
BcaencTBHe HH3neKTpHHecKHX n o T ep b . Jlnn KOHTpona ypoB H a M acna M acao- 
HanoHHeHHbiil b b o h  HMeeT Ha ronoB K e CTeK/iaHHbift c o c y n .

c ) K o H f l e H c a T o p H b i f t  b b o h .  rpaa,HeHT n o n a  KoaKCHajibHbix h h -
J1HHHPOB C OHHOpOflHbIM HH3HeKTpHK0M B TOHKe Ha paCCTOHHMH X  OT OCH
p a se H  . U

TTx ^  j
a: l n —

<i>nr. 30. KoHfl.eHca-
TOpHUii BB04 H3 6a- 
K eaH 30B aH H o8 6yM a- 
th  6e3 4>ap<j)opo3oro 

KO>Kyxa.

4>ar. 29. 4>ap<j)opoBbiił
KOHfleHCaTOpHbltt BBOfl.
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t .  e. oh yMeHbiiiaeTCH c yBeanneHueM paccTOEHHfl x;  MaKCHMaabHbift r p a -  
itHeHT noayHaeTCH Ha noBepxHOCTH BHyTpeHHero CTepwHH. C  sthm oóctob -  
TeabCTBOM CBH3aHO n jioxoe ncnoab30BaHHe M aTepnaaa a.H9aeKTpHi<a. 
Jlym riee  Hcnoab30BaHHe .HHgneKTpHKa 6y.neT nocTHrHyTO, e can  rpaflH eH T  
b a io6ofi e ro  TOHKe n o  p a ru iy cy  óyfleT oflHHaKOBbiM. Hto6m floÓHTbca 
STOrO, AHSBeKTpHK pa3fleJIHK>T Ha pEH KOHU.eHTpHHeCKHX CJIOeB, Me>Kay 
kotophm h npoKaaabiBaioT tohkhc MeTaaaHHecKHe jihcth . Thkhm o6pa30M 
noaynaeTCH p an  nocaenOBaTeabHO BKJnoneHHbix eMKOCTeft. n p n  oaHHaKo- 
BOfi BeaHHHHe 9thx eMKOCTeił rpaflHeHT noaynaeTCE nocTOHHHbiM. H eo6- 
xoaHMbie n an  9T oro pa3Mepbi MeTaaaHwecKHX ancTOB HaxonHTCfl nyieM 
pacneT a.

KoHaeHcaTopHbie BBonbi aeaaioTCH h H3 4>ap<})opa h h3 6aKeaH3OBaHHo0 
6yMarH. $ap4)opOBbiM BBoa (4>Hr. 29) npeacTaBaaeT codoił pan tfjapcjio- 
poBbix u.HaHHapoB c MeTaaaH3Hp0BaHH0ft noBepxH0CTbio) BCTaBaeHHbix ohhk 
b apyroii.

Han6oJibinee pacnpocTpaHeHHe HMeeT KOHneHcaTOpHbifi bboh H3 dane- 
an30BaHH0ił 6yMarn. B  npouecce h3motkh óyMarn Ha cxep»eHb b co o t-  
BeTCTByjoui.HX MecTax npoKaaatiBajoTCH Heo6xoflHMoro pa3Mepa tohkho  
craHHoaeBbie h hcth . n o  OKOHHaHHH hbmotkh bboh noHBepraeTCH TenaoBoft 
oópaóoTKe. Rnn  BHyTpeHHnx ycraHOBOK TaKOMy BBony npHnaioT u.hhhh- 
apnHecKyio (jjopMy, naa Hapy>KHbix oh BbmoaHHeTCH KOHycoo6pa3Hbb\i 
(tjDHr. 30) h BBHay rHrpocKonHHHOCTH 6aKeaH30BaHH0fi óyMarn 3aKnioHaeTC5i 
b (J)apt})opoBbift Ko>Kyx, 3anoaHaeMbiH 3aTeM MacaoM Han KOMnayHHOM.

n p o u e c c  npoH3BoacTBa KOHaeHcaTopHbix bbohob TpeóyeT óoabm oro 
BHHMaHHH h TiuaTeabHOCTH. R j in  cpeaHHX HanpaweHHft 9to aeaaeT hx He 
KOHKypeHTOCnOCOÓHblMH C OÓblKHOBeHHblMH (|Dap(|>OpOBbIMH BBOHaMH.

B. Harpea annapaTOB 

§ 6. OELUJHE COOEPA>KEHM8

npoTeKaiOŁUHił nepe3 annapaTbi tok BbiaeaaeT b TOKOBenyinefi CHCTeMe 
Bceraa HeKOTopoe KOHHKecTBO TenaoBOfi SHepran. KpoMe Toro, npo ie - 
Kaiomnii nepeMeHHbiM tok 6 a a ro a a p a  co3aaBaeMOMy hm MarHHTHOMy noato 
Bbi3biBaeT HarpeBaHHe 6aH3aew:amHX MeTaaannecKHx nacTeft, ocoóeHHO 
BbinoaHeHHbix H3 MarHHTHbix MaTepnaaoB (>Keae30, CTaab h t . n.), Bcaea- 
CTBue HMeioiUHX b hhx MecTO noTepb Ha rHCTepe3HC h tokh <J>yKO.

B,aa Haae>KHOf} paóoTbi annapaTa BecbMa b3>kho, hto6m B03MO>KHoe 
noBbiiueHHe TeMnepaTypbi oxnenbHbix ero nacTeii ne npeBocxo.fl.Hao aony- 
CTHMbix npeaeaoB KaK npn HOMHHaabHoB Harpy3Ke, TaK h npn kdpotkhx 
33MbIKaHHHX.

T e n a o ,  B bineaH ioiJueecH  b saeM eH T e T O K O B enym eft CHCTeMbi, n a c T b io  Huer 
Ha n o B biiueH H e T e M n e p a T y p b i gaeM eH T a, H acT bio  x<e o rn a e T C »  E caeacT B H e  
naaHHHH pa3H 0C TH  T e M n e p a T y p  O K p y jK aio m eft c p e n e .

OSihhH 6aaaHC TenaoBoi! 9HeprHH oÓTeKaeMoro tokom oaHopoflHoro 
npoBoaHHKa mo>kho HanncaTb TaK:

J'2R  d t  =  Gc dr -[- oS ■ x di, (6 1)
ix e  b aeBOfi nać™  npeacTaB aeH a SHeprHE, BbiaeaeHHaa tokom  /  b gaeMCHTe 
conpoTHBaeHHeM R  3a BpeMH d t; b npaBofi >Ke nac™  nepBbrft naeH nDea- 
CTaEaaeT 9H eprH io, H ^ym yio  Ha noBw m eH H e T eM nepaTypbi B acM em a, EecoM
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G  h TemioeMKOCTMO c  Ha BeJii-raiHy d t ,  a BTopoË HJieH —  SH epriifo , o t -  
M H Hyio OKpy>Kałomeft c p e a e  noBepxHOCTbio 5  3-neMeHTa npH  pa3HOCTH 
T C M n ep aT y p  t .

H H T e rp H p O B a H u e  aroro  y p a B H e H iia  b  n p e a n o J i o w e H i i H ,  h to  T eiu io e M K O C T b  
C H K03(}>HLUieHT T e m O O T fla H H  O,  a  T3K>Ke TOK /  H C O npO T H B JieH H e R  
nOCTOHHHbl, npHBOflHT K Bbipa>KeHH10

P R
G  • c P R  —  So~0 o S ____ '°
0 - 5  P R  —  So- H P R

oS T
r a e  t 0  —  H a n aJ ib H b iË  n e p e r p e B  n p o B O Â H H K a H a a  O K p y x o io m e Ë  c p e a o Ë .  
n p e j m o . i a r a a  t 0 —  O h n p e o 6 p a 3 0 B b iE a a  n p e n b m y m e e  y p a B H e H iie ,  n o . iy n H M

( l - e  T) , (6,2)*
oS

r a e  e —  ocHOBaHHe H aTypajibH bix jiorapn<j)MOB.
3 t o  y p aB H en n e, BbiBeaeHHoe b npennojioK eH H H  nocTOflHCTBa T e ip o eM - 

KOCTH, Ten.nooTflaHH h conpoTiiB neH H a, He BnoJiHe cooTBeTCTByeT h c th h c ,  
T3 K K a K  B ee  3TH Be.lHHHHbl HCCKOJIbKO H3MeHHK)TCS c  noBbiuieHHeM  TeM ne- 
p aT y p b i, oflHaKo o h o  jiaeT  floeraTO HHyio a a a  npaKTHnecKHx ne jieË  TOHHOCTb 
h  ô o .ib u iy io  HaraHflHOCTb.

ypaB H eH ue ( 6 ,2 )  rpa<f)HHecKH npejiCTaBJieHO b B u se  k p h b o ë  n a  4>hf. 3 1 .  
M 3  KpHBOË BHÆ.HO, HTO n e p e rp e B  aCHMIITOTHHeCKH ITpHÔJIHJKaeTCH K HeKO- 
TOpoË MaKCHMa.TbHOË BejiHHHHe t,„ , KOTopaa aocT uraeT C a a e p e 3  SecKOHeaHO 
6 o .ib m o e  B pew a t .  3 t o t  jiaKCHManbHHË n e p e rp e B  con iacH O  ypaBHeHHio 
( 6 ,2 )  paBeH

t =  — . (6,3)
o 5

npaK T naecK H  n e p e rp e B  aocT H raeT  3 HaaeHHË, p a3 H am n x ca  o t  MaKCHMaJib- 
H o ro  Ha BejiHHHHy t o h h o c t h  H3 M epeH na, b KOHenHoe BpeMa, nsMeHHio- 
m e e c a  b 3 3 b h c h m o c th  o t  ycaoB H Ë  b ôoabU iH x npe.ne.iiax.

K acaT e.ibH aa k  k p h b o ë  H arpeB a oT cexaeT  Ha acHM nTore r m HeKOTopuË
0 T p e 3 0 K X .  /I e r e o  noK 3 3 aTb, h t o  s t o t  0Tpe30K  X — T,  B  caM OM  a e n e .

X  [ d t ) tJ
npw t  —  0  h 7 =  0  H H3 ypaBHeHHa (6,1) nojiyHHM

( ï ) , , *  ■ - '  (6'4)
i\ noiC T aB Jiaa  b n p e a b in y m e e  ypaBHeHHe h yanTbiB aa ypaBHeHHe (6,3)

: P R  Gc Gc '
X  = oS P R  gS

ÎIocToaH Haa T  Ha3biBaeTca i i o c t o b h h o S b  p  e m e h h  H a r p e B a  11 

HHCJieHHO paBHa BpeHeHH, Heo6xoAH»iosiy â.ih noBbimeHna TeMnepaTypw Ha
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I 7 — ,

O t
<í>Hr. 31. KpHBan HarpeBa oanopos- 

noro tea*.
4>Hr. 32. Harpas Tena npH pas-ma-

HHX nOÄBOÄHMUX MOIHHOCTHX.

B&fiH'iHHy z m npH  ycJIOBHH oT cyrcT B H a T en a o o T a a q H . f lo c tO H H aa a  7  3aBHCHT 
o t  paäMepoB u M arepaasa npoBOÆHHKa h oKpyiKaiomeiî cpe&bi. Æjïh onHoro 
a  T o ro  >Ke npoB oaH H K a, H a x o a a m e ro c a  b ojum aK O B bix ycaoBHHx oxaaaiaeH H H , 
BeaHHHHa 7  noCToanna. 3 r o  noKa3UBaeT, h to  npH yBe.anqeHHH KonnaecTBa 
BMAejieiiHoft b npoBOflHHKe m oiuhocth  (R R )  y se u m m c a .  He To/ibico Ma- 
KCHMaabHaa TeMnepaTypa neperpeB a xm |cm . ypaBHeHHe (6 ,3 )], ho Taim e a

d -
CKopoCTB H apacT aH na T eM n ep a ry p b i —  [ cm. ypaBHeHHe ( 6 ,4 ) ] .  C xasaH -

Hoe Har.aaflHO HJunocTpHpyerca kphbhm h cfmr. 32. H en 6ojibuie Bbi/ie/iae\taa 
MOiHHOCTB, Te.M npn npoanx paBHHX yoaoBHax öbicTpee BHaqane pacte? 
TewnepaTypa, TeM, aieaoBaTe/ibHO, OTHOCHTeabHO ¡vteHbiiie cKasHBaeTca BimaHHe 
TenaooraaHH b oKpyKaiomyio cpeay u  KpHBaa narpeßa Ha öoabine.M Ha- 
na/ibHOM yaacTKe TeMneparypbi npHÔaHiKaerca k npHMOft.

T o k h  KopoTKoro 3EMHKaHna b 3JieKTpnqecKKX CHCTeaax aoÇiHfâioT oqeHi 
ÔO/IblIiHX BSJIH4HH, npeBOCXOA5HU«X HOMHHâHbHHe paÔOHHe TOKH B ÆeCHTKH 
h aaace coTHH pa3. 3ñ&prm, BbineimeMaa btkm h ToxaMn b TOKOBeaymeft 
chctöm s annaparoB , caèaOBaTeJiMio, b c o th h  h th c h h h  pa3 npesocxoanT  
SHepruio, BHHenaeMyio paöoHHMH to k b m h . C ApyroË cropOHH, mwttnÉj 
HOCTb npOTeKâHHH TOKOB KOpOTKOTQ 3aMbIKäHHH H3WepHeTCH CCKyHÄaMH. 
3 r o  b cooTBeTCTBHH co CKa3aHHUM BHUie no3BOxaex npn no^CHeTe Ha
rpeBa TOKaMH KopoTKoro SaMHKaHHH HCWIb30BaTbCH ypaBHeHHSM (6 ,4 ), T. e. 
npeÄHoaaraTb, h to  3a see  epesia ÄeScTBHH Toxa KopoTKoro saMHKaHna 
TeiLio He ycneßaeT oxaaTbca b OKpyjtcaioinyio epeay , a ueaHKOM waer Ha 
noBbimeHHe TeM neparypa npoBoaHHKa. Taicoe npeanoiojkeH H e 3HaaHTeabH0 
ynpom aeT pacqeTu, aäßaa anuib npaKTnaecKH He3HaqiiTeabHyio ouiHÖKy 
B CTOPOHV npeyßeA«ceHHH pacqerab tx  TeMneparyp no cpaBHeHHio c 4>aK- 
TuaecKHsuu

PaSoaHe to k h  ycTaHOBKn, HaoäopoT, npoTexaioT miéÊeabho h ycneßaioT 
neperpeTb TOK03eÄymyio cacteM y ao  nexoxopoa ycTâHOBHBuieaca Be/iH- 
HHHH xm, o n peneaaeao«  no ypaBHeHHio (6 ,3), npa  K otopoft Ko/mqecTBo
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BblÄMfleMOfl B npOBOAHHKaX B eAHHHUy BpeMeHH 3HeprHH paBHO SHeprHH, 
oxaaH H oË HMH 3a to 3Ke BpeMs b oK pyacaiom yio  c p e a y .

n p u  KopoTKHX 3aMUKaHHHX Hac H H TepecyeT He MaKCHMa^bHaa ycT aH o- 
BHBiuaaCH T eM nepaTypa npoB oaH H K a, h 6 o OHa iiohth B c era a  Bbirne TeM nepa- 
Typbi e r o  nnaBaeHHH, a  Te npoMexcyTOMHhie 3HaaeHHa, KOTopbix OHa y c n e s a e T  
ÄCTHrHVTb 3a Maabie 0Tpe3Kn BpeMeHH cymecTBOBaHHH K opoT K oro 3aMbiKa- 
HHfl. n p H  HOMHHaJlbHOM 5Ke paÖOHeM pe>KHMe Hac, H ao6 opOT, OÓbIHHO 
MeHee HHTepecyiOT npowe>KyTOHHbie 3HaneHHH TeM nepaTypbi, n o c K o ab x y  
OHa ÄOCTuraeT b KOHue kohuob MaKCHMaabHoro ycTaHOBH Biueroca 3HaneHHH.

B COOTBeTCTBHH C p33JlHMHbIM XapaKTepOM HHTepecyiOlHHX Hac BeaHHHH 
B OÔOHX 3THX CayHaflX paCCMOTpHM HX OTÄeabHO.

§ 7. HArPEB nPH AJIHTEJlbHOñ PABOTE

a )  T o K O B ê a y i u H e  s a e M e H T t i .  ycTaHOBHBuieeca npeB bim eH H e TeM- 
n e p a T y p u  npoBoaHHK a H as T e n n e p a T y p o ii  O K pyw aiom eË  c p e a u  ( b a a a b -  
HeËiueM n p o cT o  n e p e r p e ß )  n p n  aaHTeabHOM npOTeKaHHH TOKa HOMHHaabHOË 
Harpv3KH I n b COOTBeTCTBHH c BbiuiecKa3aHHbiM o npeaeaaeT C H  cooT H om e- 
HHeM (6 ,3 )

V - -  (7' ])

rae xn —  neperpeß npH HOMHHarfbHOft Harpy3Ke; —  conpoTHBaeHne npo
BoaHHKa npH ycTaHOBHBHieñca TeMnepafype

6 =  60 +  Tn>

npHHew 60 —  TeMnepaTypa OKpyjKaæmeft cpean.
H3 cooTHomeHHH (7 ,1 ) bhäho , HTO npn OÆHOË H Toft » e  BeaHHHHe p a 6 o - 

nero Toxa neperpeß ôyaeT TeM MeHbine, neM MeHbme conpoTHBaeHHe sae- 
MeHTa h neM 6oabm e ero noBepxHOCTb h kob^ muhcht TenaooTflaan. 

n epenncaB  ypaBHeHHe (7 ,1 )  b BHae

(7 ,2 )

b h ä h m , HTO n p n  3aa.aH H oß aonycT H M O Ë  BeaHHHHe n e p e r p e B a  TO K O B eayw H Ë 
saeM eH T  MoaceT aaH T eabH O  n p o n y c x a T b  TeM ô o a b n iH Ë  tok, neM  M eH brue e r o  
conpoT H B aeH H e h  neM  ö o a b u i e  noBepxH O CTb oxaa)xaeH H H  h  K oa^H U H eH T 

T enaooTflanH .
KaK H3BecTHo, T enao OTaaeTca npoBoaHHxoM OKpyacaïoiueË c p e a e : B caea- 

CTBue TenaonpoBOÄHOCTH nocpeacTBOM k o h b c k u h h  h  BcaeacTBHe ayneH cny- 
CKaHHa. KoaHHecTBO T enaa, n e p ex o aam ero  b oxpyixaioinyK) cp eay , B caea- 
CTBHe TenaonpoBOÄHOCTH nponopuHOHaabHO nepBOË CTeneHH pa3H0CTH 
TeMnepaTyp x ; T enaooT aana KOHBeKiiHeË b cay aae  Macaa nponopuHOHaabHa 
npHÔaH3HTeabHO BTOpoË CTeneHH pa3H0CTH TeMnepaTyp h  b cay n ae  B03ayxa 
CTeneHH 1 ,2 5 , a T e n a o o w n a  nocpeacTBOM ayneHcnycxaHHH—  pa3HOCTH 
neTBepTbix CTeneHeË aöcoaioTHUx TeMnepaTyp. npH  s to m  TenaonpoBoaHOCTb 
33BHCHT o t  (|)H3HnecKHX c b o ë c t b  oxpy>xaiom.eË cpeabj; KOHBeKUHa, KpoMe
T o ro   TaKHce o t  4>opMbi h  p a cn o a o x c eH H H  H a r p e T o r o  T e a a  (n p o B o a H H K a );
a y n e n c n y c K a H H e  a<ê 3 3 b h c h t  o t  uB eT a h  B n a a  (ra a a x a a  n a n  inepoxoBaTaa)
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noBepxHOCTH H arp eT o ro  reJia . T e n /io  Mon<eT rrepertaB aT bca OAHOBpeMeHHO 
ÄByMH HAH TpeMH BHÄäMH TenAOOTJiaHH.

TaKHM o6pa30M  BBe,n;eHHbiË HaMH B n p e Â b iay m n x  (|)opM y/iax o ó iu n it  k o 9 -  
4>HUHeHT T e n a o o T ja ^ H  o  HBaaeTca CAO>KHOfi TpyÆHO n o im a to m e f tc a  y n e T y  
cJjyHKiiHeM BbimeyKa3 aHHbix (JjaKTOpOB, h  nosTOM y, HecMOTpa Ha npocTO Ty 
(|)OpMyji ( 7 ,1 )  H ( 7 ,2 ) ,  s o n p o c  onp eae^eH H fl n e p e rp e B a  npoBOflHHKOB np'n 
ycTaHOBHBuieMca TenwoBOM pełKHMe n p n x o ^H T ca  p em aT b  a a h  K aacaoro  
aacT H o ro  o iy q a a  o c o 6 o . I l p n  o to m  3aqacT yio  npH cpaBHHTe^bHO h h 3 k h x  
T eM nepaT ypax  H arp eß a  ( ä o  1 0 0 ° C )  6 e3  ö o jib iiio ft norpeuiHOCTH mo>kho ch h - 
TaTb T e n a o o T a a a y  b B03,nyxe nponopuH O H aabH O fl n epB ofl c reneH H  p a 3 H o cra  
TeM nepaTyp, n p n  s to m , c jiejO B aT e^bH o, K09(|)nuneHT T enA ootśaH H  npnHHMaeT 
nocTOHHHoe min  jiaH H oro aacT H o ro  c jiy q a a  3HaaeHH e. BeAHHHHbi o ô m e ro  
K09cJ)HHHeHTa TenaooT^aH H  rjih H exoT opb ix  qacTHbix CAyqaeB npHBeßeHbi 
b Ta6a .  5 .

PaCCMOTpHM HeCKOAbKO H3CTHHX CAyMaOB.
K p y r / i b i f l  n p o B O Ä H H K  b B O î Æ y x e .  rip H  jjnaivieTpe n p o s o j ia  d  

MHJi^iHMeTpoB OTHHe e r o  l  MeTpoB ceaeH H e e ro

T.d*
q =  — -—  m m 2 

4
h  noB epxH O crb

TaÓAuąa 5

1

P o a  H a r p e T o r o  l e n a a

K 0 3 (})HUHeHT
T e n a o o T iia a H

b  W / m 2 ° C
n p H M enaH H e

r o j i b i ß  K p y r a b iö  n p o B o a  b  3 a K p b H 0 M H eB eH -
THJiHpyeMOM n o M e m e H H H ......................................

T o  ace , Ha O T K pbiroM  B0 3 a y x e  n p H  CKO pocTH  
B e i p a  0,6 m / s e c  n e p n e H Ä H K y jia p H o  k  n p o -
B o a y ........................................................

K a iy u iK H  H enoÄ B H iK H bix sjieK T poM arH H T O B  . .
T o x b ii i  M eAH bift n p o B O A  b  B o ^ e .......................................
T o  a c e , b  M a cjie  ....................................................................................

M 3o aH p oB aH H b ift M eA H H ft n p o B O A  b  BOAe . !
T o  a c e , b  M a c .a e .......................................................................
T o jib iñ  H ceae3Hbifi n p o B o a  b B o a e
T o  ace, .. ....................................................................................
B p o H u p o s a H H b ie  a n n a p a i b i  . .

16

28
25— 33

415
275
100
125
100
6 6

1 0 - 1 2 ,5

C  B H e u iH e f t  n o -
BepX H O CTH

C  BHeuiHefl n o -  
B ep xH O C T H  6 e 3 

y a e i a  ocHOBaHHa

ConpoTHBjieHHe

R  ^  1 -  4P* 1 
5 q T.d* '

B o iyaae nepeMeHHoro Tona aKTHBHoe ÄeftCTBHTeAbHoe conpoTHBAeHHe 
c yaeTOM HB.aenna CKHH-9cj)(|)eKTa h acj^eK ra 6a h 3o c th  B03pacTaeT. 3 t o
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yBeanaeHHe m ojkct 6biTb y m eH o  K03(|>HH,HeHT0M aoSaBOMHbix noTepb k w, a 
T o r ^ a  b o 6 m eM  ca yM a e  n o a y n H M

" • “ 4 0 5 £ ^ L / -2 (7 ’3>

; . = / 5 f V  <7 -4 >

n .a o T H O C T b 'T O K a  HOMHHaabHoR Harpy3KH

r  x no&  
I  X  405 P9 k

X  k w[ ^ d  Y d  ’

ru e

■ = Y 004
Po K  ’

n p u  oanHaKOBbix ycJioBHax oxaa>K,neHHa (o  =  c o n s t) ,  oAHHaKOBoft xeM ne- 
p a iy p e  n ep erp e B a  ( -  =  c o n s t)  h a ;ih  npoBOflOB H3 oflH oro M aTepHaaa n o a y -  
n aeT ca  k  =  c o n s t  h , caeaoB aT eabH o, aonycTH M an naoTH ocTb TOKa TeM MeHbuie, 
neM 6 o a b in e  KopeHb KBaapaTHbift H3 HHaMeTpa K p y ra o ro  npoBOflHHKa. AHa- 
aoraM H bitt p e 3yabTaT  n o a y q ae T c a  a  a a a  npoBoflHHKOB He K p y ra o ro  c eaeH n a .

X l a a B H T b i x K a O e j i e f t  c HapyacHbiM anaMexpoM TOKOBeaymeft aacxH d  
HeoOxoflHMO yaHTbiBaTb, h t o  ToabKO OKoao 7 5 ° /0 ceaeHHa 3anoaHeHO to k q -  
BeaymnM M a T e p n a a o M  h ,  caeaoBaTeabHO, ero  ceaeH ne

q = . 0 ,7 5  m m 2,

a noBepxHOCTb oxaa>xa.eHn$i HecKoabtco (npoueHTOB Ha 1 5 — 2 0 )  yBeaHHH- 
Baerca, Tax Kan Ha oxpyiKHOCTH anaMeTpa KaOeas pacnoaaraeTca pan npo- 
BOflHHKOB MeHbinero jwaMeTpa,

h  caeaoBaTe.abH o,

> 460  ^ 0 -

n p H M e p .  OnpeaeaHTb Han6oabinyio aonycTHMyia seaHHHHy roxa «aa roaoro  
Meanoro npoBOAHHKa aaaMerpoM d =  12,5 mm, HaxoxawerocH b HeBeHTHJinpyeMOM 
noMemeHHH, earn TeMnepaTypa oxpyacaiomero B03*yxa ®0 =  35°C , a neperpeB He 
xoaaceH npeB bim aTb 30° C.

P e m e H a e .  TeMnepaTypa npoBoxHHKa 9W =  fl# - f - i n =  35 +  30 — bo u  llpH  
3 T o f t  TeMnepaType p9 =  p0 (1 4 -  «x) =  0,021 Q mm2/m.

3HaaeHHe o 6epeM H3 Ta6a. 5; k„ — 1.
flo  $opM yae (7,4) HaHSoabinaa xonycraMaa BejmaHHa xanxeabHoro TOKa

J

405 • 0,021
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n p H  n o M e m e H H H  s t o t o  ac e  n p o B o a a  H a o t k p m t o m  B03ayxe h  n p w  B C T pe aonv- 
CTHM blft TOK M O X eT  6bIT b  n O B H Iü e H  B

rrVIł vll=i32i,aaa'J«j ■ °1 #

B  c a y n a e  n p s M o y r o i i b H o r o  n p o B O i H H K a  (iiiHHa) ih h p h h o H  b 
MHflJIHMSTpOB H TOaUlHHOË S MHJUIHMGTpOB

q =  b • 8 m m 2,

2 ( ¿ > - f  8 ) /
^ ~~ 1 0 0 0

T”  =  500  o - b ' S p >  -} - 8) ^"2* -  ( 7 ’7>

npHMoyro^bHue npoBoaHHKH npH oanHanoBOM nonepeqHOM ceqeHHH 
c  KpynibiMH HMefOT öoabm yio noßepxHOCTb oxaaiKaeHHH, nosTOMy npH  npo- 
HHx paBHbix yaiOBHHX aonycKàioT óojibmyio HarpysKy. ÎIo b ch h m  s t o  npn- 
wepOM.

n p h M e p. KaKOB HaHôoabuiHfl aonycTHMbifl to k  npoBojiHHKa, ec,iH oh Bbinoa- 
HeH H3 naocKofl Mean ToaiiiHHOft 6 =  2 mm, Taxoro ace nonepeHHoro ceneHHH, aax 
h KpyrauB npoBoaHHK npeaMaymero npHMepa.

P e n i e h h e. Tax Kan nonepeHHbie ceneHHH-paBHH

-cP
q =  ~ r = ~ b . o ,

TO

b =  60 mm
4o

H

r  obo(b +  ô) _  r 1 6 . 6 0 - 2 ( 6 0  +  2)—  _  - 84 
"  y  500 pe - y  5 0 0 -0 ,0 2 1  3 0 _ o 8 4 A ,

584 , „„
t .  e. b g g g  =  1,77 pa3a ooabm e, hgm a a a  K p y rao ro  npoBoaHHKa. n p H  nepeMeHHOM

TO K e, t .  e .  npH k„-=fz 1 , s t o  O T H o m eH H e  em e yB eanm iaocb 6bi, iaK Kan a aa  naocKOił 
M e a n  kw M e H b m e , n eM  a a a  KpyraoË.

B COOTBeTCTBHH C 3THM IIpH ÔOablUHX TOK3X HOMHHaabHOË H a rp y 3KH nOMTH 
HCKaïoqHTeabHO iipHMeHHioTCH npoBoaHHKH n p a M o y ro ab H o ro  ceqeHHH. H to ô h  
e in e  ô o a b in e  pa3BHTb noßepxHOCTb h yBeaHHHTb oxaaay ieH H e, a  b c a y n a e  
nepeM eH H oro to k h  h yMeHbiiiHTb k w, o ô m e e  n o n e p e n H o e  c e q e ira e  p a 3ÔHBaeTCH 
Ha p u a  MeHbmnx, npnqeM  OTneabHbie n o a o c b i p acn oaara ioT C H  Tai<, KaK 3t o  
noKa3aH o Ha c|)Hr. 3 3 , E ípn s to m , oaHaKO, p a c n p e a e a e H H e  T ona n o  OTneab- 
HUM n o aocaM  noayqaeTCH HeoanHaKOBHM h  3 3 b h c h t  o t  B33HMHoro p a c n o a o -  
weHHH hx . TaK , HanpHM ep, Ha 3 4  noKa3aHO p a c n p e n e a e H H e  nepeM eH 
H oro TOKa n o  rnecTH aßyxnoaocH biM  saeMeHTaM Hom a pasT jeanH H T eaa Ha 
3 0 0 0  A . B COOTBeTCTBHH c TeM, HTO c yBeanneHHeM  n n c n a  n o a o c  HepaBHO- 
MepHOCTb yBeaHMHBaeTCH h HecKoabKo yxyam aeTCH  oxnam aeH H e BHyTpeHHHX 
n o a o c  n o c a e  o n p e ae ae H H o ro  n p e a e a a  yB eanneH H e q n c a a  n o a o c  n p n  n p o -  
MHx paBHbix ycaoBHHx He B anaeT  Ha H arpeB , a BeaeT ToabKO k  H enpoH 3BO- 
aHTeabHOMy p a c x o a y  npOBoaHHKOBoro M aT épnaaa. <î>Hr. 3 5  n aa io cT p H p y eT  
CKa3aHHoe.
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b) H e T O KO B e n y -  
m n e  S f l e j u e H T b i  H 3 

m a r  h  h t  h  bi x m a t  e-  
p n a J i O B .  ToKOBe.nym.ne 
sjieMeHTbi b a n n ap a T a x  
nacTO npoxoflflT  cKB03b 
Teaa H3 MarHHTHux 
M aTepnaaoB —  k p h u jk h ,  
KaK, HanpiiM ep, ó h k o b  
MaC^3HbIX BblKJlKDHaTe- 
jiefl, <J)JiaHn.bi h KonnaHKH 
npOXOflHbIX H30JIflT0p0B
h t .  n . n p H  3 to m  n e -  
peMeHHbift MarHHTHbiti 
noTOK, co3naBaeMhift t o 
kom , 3aMbiKaacb nepe3  
HHX, C OflHOft CTOpOHU, 
Bbi3biBaeT n o T ep n  3H ep- 
THH Ha THCTepe3HC, a 
c a p y ro f i  CTopoHbi, Ha- 
BOflHT TOKM <l>yKO, KO" 
T o p b ie , 3aMUKaacb BHy- 
TpH 3THX T en, Bblfle- 
naiOT BonojiHHTeabHO 
HeKOTopoe K oannecTBo 
TenaoBOfi SHeprHH.

A
3>nr. 33.

B O
P33jiHBHbie cnocoóbi pacnonołKenHa mhoto- 

noaocHbix łuhh.

.32

• I — (— — i—

i-—

1

0 2  3 ^ 5
HoMepa 3/RAtenma&

34. P acnpejeaeH H e to k s  no aneMemaM hohc» 
p a 3-beAHHHTeafl Ha 3 000 A. PacnojiOMceHHe Howefi n o  

cxeMe B ($ht. 33).

n o T e p n  Ha THCTepe3HC onpenenm oTC H  n o  c})opMyjie LLlTeilHMeTHa

(7 ,8 )

rn e  T| —  K03(|)HxiHeHT, 3 aBHcamHR o t  M aTepnajia; B m —  MaKCHManbHaa HHnyK- 
f — nacTOTa TOKa; V — cooTBeTCTByjomuft oO^eiw^ MarHHTHoro M aTe- 

pnaaa. 3HaMeHHH tj npHBeaeHbi b T aón. 6 .

TaÓAuąa 6

M a i e p n a a 'I n p H M e a a H n e

MyryH. . • ...........................................
KoBaHaa CTanb.......................................
Marna» cTaJib.......................................
KpoBejibHoe » c e a e 3 0 ..........................

0,011 — 0,016 
0,015 — 0,025 
0,003 — 0,012 

0,004

1 M3MepeHO 
) npH Bm =  10 000 0
J

Una noTepb o t  t o k o b  <I>yKO Po3eH6epr nan c.ienyiomyio c|)opMyny:

P .  =  0,32 . 1 0~ 16 W /cm3, (7 ,9 )0  P

VJxe §  TOJimHHa MaTepwaaa b cm ; p —  e ro  ynen b H o e  conpoTHBJieHHe. <l>op-
Myna 3 Ta n p u ro n H a  n n a  cpaBHHTenbHO He6 o n b iiw x  t o j i l u h h ,  Korna B m m o>kh&

C H H T a T b  nOCTOHHHHM.
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7000 
6000 

11  5000 
’I  4000 
§  3000
\zo o o  

o

Vue/to nonoc
<J>ar. 35. /lonycTHMbift to k  a .is  MHoronojiocHbix iiihh  ripa 
xn — 35° C h / = 6 0  Hz. A, C h D — coraacH o ,4>ar. 33.

Ten/iOBaa 3 H e p rn a , BbiaenaeM aa b Mar- 
HHTHbix M aTepaaJiax BCJieacTBHe r a c r e p e -  
3HCa H TOKOB <I>yKO, ITOBblUiaeT HX TeM- 
n e p aT y p y . n o B b iu ieH ae  TeM nepaTypw  tcm  
ó o a b iiie , qeM ô o Jibu ie  noTepH . ń o T e p a ,  
KaK BHÄHO H3 COOTHOUieHHfł (7 ,8 )  H 
( 7 ,9 ) ,  n p a  Æ3HHOË aacTOTe h pa3M epax 
Maccbl 33BHC51T OT MarHHTHOft HKHyKHBB B m .

MarHHTHaa HHjyKUHa o n p e a e a a e T c a  
to k o m  b TOKOBeayipeM aaeM eHTe a Mar- 
HHTHOfi npoHHpaeMOCTbio M aT ep aaaa.

C^eaoBaTejibHO, c yBenaaeHaeM paôo- 
a e r o  TOKa annapaTa pacTyT n o T e p a , a 
BMecTe c HHMH a TeMnepaTypa HarpeBa 
sjieMeHTOB H3 MarHHTHbix M aTepaaaoB .

Ha c[)Hr. 3 6  npHBeneHbi KpaBbie nepe- 
rpeBa >Ke/ie3Horo ôaxa BbiKmoaaTe/ia c Ma- 
JibiM o 6 -beMOM Maceta npa  TOKax 400 
(hhähhh KpwBaa) h 600 A. Kax bhäho 

M3 pacyH K a, y B en aaeH ae  TOKa b no/iTOpa pa3a y B eaaaaB aeT  neperpeB 60Jiee 
qeM b ÄBa pa3a.

neperpeB HeTOKOBejymax sneMeHTOB MOJKeT Bbi3saTb paccTpoiłcTBO ochob- 
Hbix (JjyHKiiaft annapaTa, noaTOMy npaxoÄHTca 3a6oTMTbea o tom, htoóm 
TeMnepaTypa neperpeßa He npeBocxoaaaa jonycTHMbix npeaeaoB.

CHHÄeHaa noTepb, a BMecTe c hhmb a neperpeßa m oäho aoöaTbca 
e  ocHOBHOM nyTeM yMeHbuieHHH MarHaTHoft HHa.yKn.aa. Bo3moähm aßa nyTa: 
1) Bbiöop MaTepaana c Manoft MarHamoft npoHauaeMOCTbio a oTHOCHTe/ibHO 
öoabuiHM yaeabHbiM conpoTHBJieHaeM (HanpaMep, qyryH BMecTO xieae3a) 
una npaMeHeHae HeMamaTHoro MaTepaana (HeMamaTHaa CTaab, Meat, jiaTyHb, 
6pOH3a, aJHOMHHañ a t .  n .) ana 2 )  yBenaaeHae conpoTHBaeHaa nyTa Mar- 
HHTHoro noTOKa BBeaeHaeM b Toamy MamaTHoro MaTepaaaa n p o ca o ex  as  
HeMamaTHoro. 0 6 a  nyT a HaxonHT uiapoKoe npaMeHeHae b npaKTaxe. Tax, 
HanpaMep, acene3Hbie ana CTaabHbie KpbiuiKa MacasHbix BbiKnEoaaTeneii aa 
1 0 0 0  A a 60/ibuie aenaiOTca c npopesoM, 3anaaHHbiM Meabio. H exoT opue  
4>apMbi npHMeHBfOT b Taxax cnyaaax HeMarHarayio cTanb, cnnasbi amoMHHaa 
a n a  p asM arH an aB aio in ae  KopoTKOsaMKHyTbie bhtkh.

4>ar. 36. i l e p e r p e B  a c e n e 3 H o ro  6aaa 
BbiKaroaareafl (rf=125 mm, & =  3

m m) B 3aBHCHMOCTH OT BpeMeHH.
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§ 8. HArPEB nPH KOPOTKHX 3AMbIKAHH«X

KaK yKa3bIBa^OCb, BC/ie,HCTBHe KpaTKOBpeMeHHOCTH KOpOTKOrO 3aMbIKaHHH 
(oouMHO He o o jib m e  HecKcuibKHx ceKyHii) p a ca eT  H arpeB a npOBOAHHKOB 
mo>kho BecTH, He CHHTaHCb c Ten.TOOT,naaeti b OKpyjKaromyto c p e a y  u n o .ib -  
3y«C b  ypaB H eH H ejvi ( 6 , 4 )

dx P R
T t  =  c T c -  W

3aMeHaa Bec G aepe3
Y . q .  I  = G ,

r a e  Y —  y a e a b H b ifi B ee ; q —  c e a e H n e  npoB O flH H K a; /  —  e r o  a a n H a , a  T a io x e

Pd I

noayMHM

( 8 ' 2 )

3 t o  y p aB H e H H e  h b jih c tc h  o c h o b h h m  a n a  p a c a e T a  H a r p e B a  n p n  k o p o tk o m  
3 a.MbiKâHHH b p a 3 J iH a H b ix  c j i y a a a x :

1 . ft c j i  y  a a H : /  =  c o n s t  h  p = c o n s t  =  cpeaHêMy 3HaaeHMK) b  n p e -  

aeaax 0  —  8°C . YpaBHeHHe ( 8 , 2 )  b s t o m  cnyaae npHHHMaeT b h ä

k &  t ,  ( 8 , 3 )

0 » 1rae k  =  —  3 3 b h c h t  o t  MaTepnaaa npOBOaHHKa, a A =  n ao T H o erb  T o x a
Yc q

KOpOTKOrO -3 âM H KâH H H .

<i>opMyaa (8,3) m o j k c t  cayjKHTb a a a  ObicTpux opHeHTnpoBoaHb¡x p a c a e -  
TOB. HHoraa, 3aaaBaacb aonyCTHMOft T e M n e p a T y p o Ë  HarpeBa 200— 250° C  
n p ti Haaa.ibHOft T ennepaT ype 40— 50°C, cfjopMyay (8,3) n p H B o a a T  k  e m e  
ó o .ie e  npocTOMy BHay. Tan, aaa  w eaH bix  npoB oaoB  (p100 =  0,023 Qmm2/m;
Y =  0,0089 k g /c m 3 h c =  3 9 0  W sec/kg °C) aonycTHMaa n aora o cT b  TOKa
K opo T K o ro  33MHKaHHH n o  4>opMy,Te (8,3)

A 157 —r -  175 , /QA = --------—----- A/mm2, (8,4)
V t

rae hhcjio 157 o th o c h tc h  k T e M n e p a T y p e  H a r p e B a  200° C, a 175 —  c o o T B e T -  

CTBeH Ho k 2 5 0 ° C .
Hjih 6o.aee ToaHbix p a c a e T O B  H e o ô x o aH M O  yaHTbiBaTb, h t o  conpoTHB.aeHHe

MeHaeTCH c  TeM nepaTypoË.
2 - f t  c a y a a B :  /  =  c o n s t ;  P, =  Po (1  3 a M e H a a  b v p a s H e H H H

(8 ,2 )  p. h p a 3A e x ta a  n e p e M e H H b ie , no/iyaaeM

=  (8,5)
1 -j-  ax Yc \  q )

u  HHTerpupya b  n p e a e a a x  o t  0 °  ä o  x

i -  in (1 - f  =  K  ( y )  t = k 0 & t
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<í>Hr. 37. KpHBbie nnsi onpeseaeH H a HarpeBa npH k op otk h x  
3aMbIKaHHSX.

<i>Hr. 38. M3MeHeHHe TOKa KOpoTKoro 3aMbiKaHHa no  BpeMeHH.

h OKOHnaTe^bHo
A2 t   i

t  =    . ( 8 ,6 )
oc

3 a e c b  k ü =  cooTBeTCTByeT HananbHoM T eM n ep aT y p e  H arpeB a n p o B o a - 
7 ‘ c

HHKa 60. E c j ih  60 =  0 , t o  4)opM yjia  ( 8 ,6 ) npnM eT  bun.

afco A2 * I
• -  E  ( V )

4>opM yna (8 ,7 )  npencTaBJieHa rp a ^ n n e cK H  Ha (|)Hr. 37  jyiia  MenHbix n 
ajiK)MHHH6Bbix npoBonoB . B cn yaa e  HaaanbHoft TeMnepaTypbi, o t j ih ih o A  o t  

H yna, m ojkho BO cnonb30BaTbca æjih on peneneH na  H arpeBa bthm h >Ke K pn- 
BbiMH, OTKJiaÄbiBaa A 2t  He o t  Hyjia, a o t  BennnHHbi, cooTBeTCTByiom eM  H a- 

nanbHOß TeM nepaType HarpeBa. r io n b 30BaHne KpHBbiMH (|)Hr. 3 7  noacHHM  
npHMepOM.

ITI p h M e p. OnpeAejiHTb TeMnepaTypy HarpeBa Me^Horo npoBona ceneHHeM 
q =  200 mm2 npn KopoTKOM 3aMbiKaHHH c tokom nocToaHHoft BejinnHHbi /  =  20 000 Ay
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aeftcTByromuM b TeaeHHe BpeMeHH t  =  3 ceK., ecJin so kopotkoto npoBos 6ua 
HarpeT so  TeMnepaTyp« 0O =  100° C

P e m e H H e .  a =  0,004; npn 0O =  100° C, =  0,023 2mm2/m; y =  0,0089 kg/cm* 
h c =  390 W sec/kg °C.

no 4>opMyse (8,6) nepërpeB 3a BpeMH í =  3 cea. 6yseT

0,004 ‘ — °-0-̂ 3 (gOMg)».
0,0089 . 390 V 200 > 3

 — ÔÔÔ4----------------- 1  =  2540 C

H, csesoBaiesbHO, TeMrieparypa HarpeBa npoBOSHHKa

0 =  0O +  t  =  100 +  254 =  354° C.

Ho apHBoft s-ifl wesH tffir. 38 shh

mu Haman 6bi 9' —  185°, osHaKO s to  He eooTBeTCTByeT seftCTBHTesbHocin, Tan nan 
ijiopMyaa (8,7), a cooTBeTCTBeHHO h KpHBbie (J)Hr. 37 nocrpoeHbi ash  HanaabHoro 
narpeBa 0O =  0. npocTO npnöaBHTb HaaaabHuft HarpeB Tatorte Heab3H, Taa ksk bbhs7  
scpHBoaHHeftHoro xaparrepa H3MeHeHna TeMneparypu sto npHBeao 6m k ôoabuio»  
oruHÖKe: b caMOM se a e  0 ' +  0O =  185 +  100 =  285°, t . e. MHero MeHbine 0 =  354°. 
üaH npaBH.ibHoro y q e ia  HaaaabHon TeMnepaTypu Haso Haftra no apHBoft cpnr. 38 
jaa  5 =  0O =  100°C,

Ao =  (A2/)o = 1 ,8 -10^ , 
h caoiKHB 3Ty BeaHHHHy c 4̂ =  3 • 104, seftcTBHTesbHoe 3HaaeHne TeMnepaTypw 
naftra no A1 =  Ą) -}- A =  4,8 • 104,

0 ^  350° C.

KaK H3BeCTHO, TOK 3â BpeMH KOpOTKOrO 3äMbIK3HHH He OCTaeTCH nOCTOHH- 
HbiM, H3MeHHHCb o t  H a n ö o s b i i ie ro  SHaneHHH b  H a n a /ie  K o p o T K o r o  s o  HeKO- 
Toporo ycTaH O BH B inerocH  3HaneHHH. X a p a K T e p  n3MeH6HHH TOKa b o  BpeMH 
K opoT K oro  3aMbiKaHHH n e p e a a e T  <J>nr. 3 8 .  TaKHM o 6 p a 3 0 M , npH H H M aa H e- 
H3MeHHyio BesHHHHy TOKa / =  c o n s t , mm neH36e>KHO s e s a e M  o rn n Ö K y  b  Ty 
HAH s p y r y s o  CTOpOHy, B 3aBHCHM0CTH OT npHHHTOtl nOCTOHHHOft BeJIHHHHbl 
TOKa: H aaa.ibH O ft h j i h  ycTaH O B H B ineH cs.

B saabHeflaieM 6yseM o6o3HanaTb: Id  —  anepnoAHMecKan cocTaBsaiomaH 
TOKa KopoTKoro 3HMHKaHHH; I  a  —  H aH Ô osbinee 3 (|>4)eKTHBHoe 3 HaneHHe 
nepHOSHaecKOñ cocTaBSHiom eii; Ico  —  atjocJjeKTHBHoe 3HaqeHne ycTaHOBHBine- 
rOCH TOKa KOpOTKOTO 3aMMKaHHH.

3 - Ë c s y n a a .  / = / ( / ) ;  P , =  Po (1  + a x )-  B  3TOM c n y q a e  b ypaB H eH H H  

( 8 , 5 )  I  H B oaeT C fl n e p eM eH H O ft B e s n q u H O f t ,  3 a B n c a m e &  o t  t ,  h  H H T e r p n p o -  

BaHne s a e a
t

—  ln  (1  - f -  « )  =  k0 I d t

h, csesoBaTeabHO,
t

%k
■ m -

e —  1
X =   i a  ¡g .a 

T ok  I  npescTaBJJHeT cso>KHyio -^yH K unto speMenn.

( 8 , 8 )
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M rH O B eH H oe 3 H a a e n H e  e r o  Bbipaa<aeTCH, H a n p m n e p , n o  E n p M a H c y  y p aB H e- 
HHeM

i =  Y 2 JD e~at —  y  2 (IA —  I J  e~ai * cos a t  —  Y  2 Iœ cos at,

rae a —  nocToaHHaa 3aTyxaHna anepHoanaecKOË coaraBaaiomeË Tona KopoT- 
K o ro  3aMbiKaHna; ai —  nocToaHHaa 3aTyxaHHa nepHOanaecKOË cocTaBaaiomeË.

S H e p r n e ñ ,  B biaeaeH H O Ë a n e p n o a H a e c K O Ë  c o c T a B a a io m e Ë  TOKa K o p o T K o ro  
3aMbiKaHHH, B B H jy  ó b iC T p o ro  3 a T y x a H n a  ee m o>kho n p e H e ö p e a b .  O a H a x o  
y a e T  n e p u o a H a e c K O Ë  c o cT aB J ia io m eË  B B u a y  c a o K H o r o  x a p a K T e p a  cjjyHKUHH 
T a n a te  n p e a c T a B a a e T  3aT p y aH eH H a. Æ a a  p e m e H n a  3aaaan b  s to m  cayaae 
B npM aH coM  n p e a a o x te H  c a e a y io m H Ë  M eT oa, HbiHe BecbM a aacTO npH M eH aeM H Ë.

3(|)4 )eK T nB H oe 3 H a a e H n e  n e p e x o a H o r o  T o n a  /  b  a ïo ô o Ë  m o m c h t  BpeMeHH 
moäho npeaC T aB H T b KaK a a c T b  H a a a a b H o ro  T o n a  K o p o T K o ro  3aMHKaHHH /

I  —  m lA,
r a e  m  ecT b cjjyH K una BpeMeHH.

Toraa
t t

/(iM ł)T-*  
0 0

YMHOîKaa u aeaa Ha KBaapaT BeaHHHHbi stJxjjeKTHBHoro 3HaaeHHa ycTaHO- 
BHBiueroca Tona KopoTKoro 3aMbiKaHna 7œ , noayaHM

A t ) ' - ( ł H # ' - ( ł ) ’ v  < »

rae

o
ecTb HeKOTopoe i j ) H K T H B H o e  BpeMa.

3aMeHaa b ypaBHeHHH (8 ,8 ) HHTerpaa e ro  BbipaateHHeM (8 ,9), noayaHM

* ( ■ £ ) ’ <»

x =    =  d  , (8,10)

t .  e. Bbipa>KeHne, aHaaoraaHoe (Jjopiayae (8 ,6), h  cooTBeTCTBeHHO aaa Ha- 
aaabHOË TeM neparypu 60 == 0

g«&0 ±oo2 t0  ___  j

e =     (8 ,n )

aHaaornaHo <J)opMyae (8 ,7) h H3o6paaiaioiii,eeca t e,Mu ate kphbhmh c Jjh t . 37.
CaeaoBaTeabHO, BBeaeHne ( J j h k t h b h o t o  BpeMeHH t^  no3BoaaeT pacaeT 

Béera, K3K a a a  BToporo cayaaa, npn nocTOHHHOË BeanaHHe t o k s ,  paBHOË 
ycraHOBHBHieMÿca sHaaeHHio Tona KopoTKoro 3aMbiKaH§|. H3 CKa3aHHoro 
BbiTeaaeT h (|)H3HaecKHË CMbica (JiHKTHBHoro BpeMeHH. 3aMeHHH nepexoaHHË 
TOK ycTaHOBHBLUHMCH, KOTopbiË Bceraa MeHbme, m m  oaHOBpeMeHHo 3aMe-
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í>nr. 39. KpjiBue aaa onpeaeaeHHH <}>nKTHBHoro BpeMeHH.

HHeM h  n e H c i B H T e ^ b H o e  B p e M H  n p o i e K a H H a  T O K a  ( J w k t h b h h m —  H e c K O . i b K o

ÖO.IblHHM.
TaKHM o6pa30M (jjHKTHBHOe BpeMH 3TO TaKOe BpeMH, B TeneHHe KOTOpOrO

nOCTOHHHOft BeJlHHHHbl TOK (yCTaHOBHBWeeCH 3HaaeHHe TOKa KOpOTKOrO 
32MHKaHHH) npOH3BOflHT TOT >Ke TenJIOBOÎÏ 9<}x})eKT, HTO H ÆeËCTBHTe/IbHblil 
nepexoflH biñ  tok b TeneHHe aeftCTBHTeabHoro BpeMeHH K opoT K oro 3aMbi-
K3HHH.

Ü æ h  o n p e f l e ^ e H H H  ( J j h k t h b h o t o  B p e M e H H  m o h íh o  n 0 H b 3 0 B a T b c a  k p h b b im k  
4)Hr. 39, n O C T p o e H H b l M H  H a  0 C H 0 B3 HHH n p a K T H H e C K H X  .M H H b lX  0 6  H3 M eH eH H H , 

TO K a B 43y H K U H H  B p e M e H H .  n o  OCH aÓ C U H C C  O TJIO X teH O  a e Ë C T B H T e J I b H O f e

BpeMH t, a n o  OCH OpÄHHaT (JjHKTHBHOe t p  B COOTBeTCTBHH C paSHbIM
x a p a K T e p o M  33T yxaH H H  t o k b  n p H  T p e x n o n io c H O M  h o ä h o - h a B y x n o n ro c H O M  
KOpOTKHX M aCIHTaÖbl ÄJIH HHX pa3H H H H bI. 

rioH CH H M  C K a3 aH H o e  H a n p H M e p a x .

n  p h M e p. AjiiOMHHHeBaH iHHHa ceaeHHeM q =  40 X  5 =  200 mm* HMeer TeMne- 
paTypy 0O=  65° C. OnpeaeaHTb TeMuepaTypy uihhm  b KOHue Tpexno.nocHoro KopoT- 
Koro 3aMbiKaHHH, ecjiH I A  =  32 000 A, / TO =  8 000 A, aaHte.ibHOCTb kop otkotq  
¿ =  3,5 ceK. 

P e m e H H e .  KpHBbie ijjHr. 39 orpaHHaeHbi aeficTBHTeabHbiM BpeMeHeM tx =  
=  2 ceK., Tax KaK b TeneHHe b to to  BpeMeHH tok  aocTHraeT ycTaHOBHBinerocH

„ U  32 0 0 0  „ o n
3H a q e H H f l .  ä j i h  t x =  2 c e K .  n o  k p h b o h  —  = - J q q q  =  4  n a x o a H M  t  (ß =  6,2 ce K ,

B ocae 2 ceK. 4>HKTHBHoe BpeMH paBHo aeËCTBHTeabHOMy h , caeaoBáTejibHo, Bee 
4)HKTHBHoe BpeMH 6 y a eT

t(Jj =  t'(ß +  (¿ —  ¿1) =  6,2 +  (3,5 — 2) =  T,1 ceK.

Æ ih  y n e T a  H anaabH O ii T eM n ep aT y p b i n o  K puB ofi a a s  a.noMHHHH (<j)Hr. 38) H ax o . 
* hm aan 60 =  65° C; A0 =  0,5 • 104.

n o a c B H T b i B a e M

STf>0PKiC.
1u ?  nontoc.
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n  M a  Ax =  A0-{- A =  1,73 • 101 no k p h b o h  m u  aaiOMHHHa 4>nr. 37
0 =  268° C.

n  p  h  m e  p . HaHÓoflbm aH aonycT H M aa T eM nepaT ypa KpaTKOBpeMeHHoro H arpeB a 
i ie a H o ro  TOKOBeaymero CTepaiHa n p o x o ^ H o ro  H3 0 JisT opa 0 =  3OO°C. K aK O B O  waKCH- 
MaflbHoe aonycTH M oe BpeMa BHÄepacKH Ä ß y x n o a io cH o ro  «opoT K oro  3aMbiKaHHa, 
ecan IA =  75 000 A; Ix  — 15 000 A, ¿maM eTp CTepiKHa 20 mm (q  =  314 mm2) h Ha-
^a^bHaa TeMnepaTypa ero 0O =  90° C.

P e m e H n e .  3 a a a a y  pem aeM  oöpaTHbiM nyiew.
n o  KpHBOü Ma MtRK (par. 37 T ew nepaType 0 =  3OO°C cooTBeTCTsyeT

A1 =  A0 +  A =  4,35-10* 

n  TewnepaType 0O =  90° C, A0 — 1,6* 104, aieaoBaTe.TbHO,

A =  I J  t 0 = A 1 — Ao =  4,35 • 10* -  1,6 • 104 =  2,75 • 1C4,
O T K \aa

2 ,7 5 -1 0 *  ł0 1

T « | T -
314 J

n o  KpHBoił p a r .  39 ¡{wKTHBHOMy BpeMeHH —  12,1 ceK., n p n  oraom eH H a

I A  75 000 c „=  5  cooTBeicTByeT ÄeftCTBHTeabHoe BpeMa ÄByxnoarocHoro KopoTKoro
'co Ü0Ü

i  — 1,5 ceK., KOTopoe h a B ase ica  HanßoabmHM AonycTHMHM a a a  aaH H oro c.iyaaa.

n p n  6 o , t łu ih x  ceqeH H ax n p o ß o a o B  HeoOxo^HM o y n n T b isaT b  xaioK e h 
CKHH-3(|)(j5eKT, yBe^HHHBaiOmHft aKTHBHOe COnpOTHB.ieHHe HX. 0ÓO3HaaHB 
■aKTHBHoe conpoTH B.ieH H e nepeweHHOM y T o x y  n e p e3

R h'  =  k a R h —  k w R 0 ( 1  a  z),

r a e  k w —  KoatJmnneHT, ywHTHBaiomHił yBejiHHeHHe conpoTHB.-.eHHa B caen- 
CTBHe CKHH-3c|>4)eKTa, h  BCTaBHB 3 t o  3HaaeHHe b HcxoÄH oe ypaBHeHae
( 8 ,2), n o c n e  p e w e H u a  m a  c a y n a a  I = f ( f )  u p =  f x (-ę) no^iy^HM b coot-
BeTGTBHH C H3flOłfCetabIM

g&o Ao>s t/fi __  J
(8,12)

-H npn 60 =  0
„z ô ^ 1« A» ! Pfi __  1

:   , *  (8 ,1 3 )

t .  e. 4)OpMyabi, aHaaorHHHbie cfjopMy/taM ( 8 ,6 )  h ( 8 ,7 ) .
K p u B b ie  cjwr. 3 7 , n o c T p o e H H u e  n o  $ o p M y ; ie  ( 8 ,7 ) ,  6 y a y T ,  oneB H aH O , 

cooTBeTCTBOBaTb h cjjopM yne ( 8 ,1 3 ) ,  e a iH  n o  o c h  aöcuHCC O TK flaabm axb
8 &/IHHHHH k wAa?  BMeCTO A2 i  H, CJieAOBaTe;ibHO, HMH MOXCHO nO.Tb3Q- 

BäTbca m a  pacneTOB h  b  s t o m  a iym e .  HeoSxOÄHMo, npasaa, o t m c t h t b ,  mo 
noiioßHoe peuieHHe He »BnaeTca t o b h h m ,  Tax xax u u  noaoxca/iH k w o o c t o h h -  
h b im ; b  .aeftcTBHTejibHOCTH k w ecTb c.aoHcnaa TeMnepaTypa, h
HMeHHo k v yßbiBaeT c TeMnepaTypoił.

§ 9. ÄOnyCTHMblE 3HA4EHH51 HArPEBA

H a r p e ß  saeM eHTOB a n n a p a T O B  BbiäbiBaeT H3M eHeHne hx M exaHHaecKH X 
h  3/ieK TpH aecK H X  c b o H c t b , npH aeM  H3M eHeaHe s t o  n p o H c x o ^ H T  s  6 o ^ ib -  
iiiHHCTBe cnynaeB  b  c to p o H y  yxyauieH H a.
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<E>Hr. 40. 3aBHCHMOCTb BpeMeHHoro conpOTHBaeHHH 
n p H  pacTflHceHHH o t  TeM nepaTypbi (cpeaH H e 3Ha- 

•leHHa).
)K— niejie3o; A, B h M1 — TBepaoTHHyTbie ajiïôMHHHâ, 6poH3a 

H Me,nb; M2 — SJieKTpojiHTĤ ecKan npH OTHcnre.

H sM eneH H e m e  x a  h  n -
H 6 C K H X  C B O f i C T B  H e- 
K O T O p tlX  M eT âJIJIO B  n O K a -  

3aHO Ha c jw r. 4 0 .  Kai< 
b h ä h o  H3 ( jm ry p b i,  M ex a- 
HHHecKaa n p o n n o c T b  p e 3 K o  
yM eHbiuaeTCH c n o B b iu ie -  
HiiffM TeMnepaTypbi cBepx 
o n p e a e a e n H o r o  3H a'ieH H ii,
MTO MO>KeT n p u B e cT H  K 
pa3pym eH H K ) a n n a p a T a  cn- 
jiaMH, ÄeftCTByromnM H i-ia 
Hero, « J in  k  3 H anH T eab- 
HOMy y x y a m e H H io  ero  
p aö o T o c n o c o Ö H o c T H . Tan,
H anpH M ep, b c a y n a e  n p y -  
KHHHIH,HX K O H T a K T H H X  

COeflHHeHHft H3 TBepflOTH- 
a y r o Ë  MepH (b  pasrbeA H H n- 
T e a a x )  an H T eab H b tó  H a- 
rpeB n o  T eM n ep aT y p b i 
100— 150° C ( K p n s a a  M 2,
(Jm r. 40) H a n  KpaTK O - 

BpeM eH H bil n a r p e B  n o
250—300° C (K p iiB aa  Aíx) M om eT n p n B e c r a  k  o T K n r y  M ean  h , c a e n o -  
BaT e.iŁ H O , n o T e p e  e io  npyiK H H sm H X  c b o ë c t b ,  h t o  b c b o io  o n e p e a b  
n o B e a e T  k  y x y a u ie H H io  K O H taicra  h  p a3 p y u ie H H io  e r o  ( p a c n a a ß a e H H e , 
o ô ro p a H n e ) .

C  yB eaH n eH n eM  T eM n ep aT y p b i yßeaH H H B aeT ca O K H caeH ne KOHTaKTHbix 
noB epxH O C Tefl, h t o  n p u B o a H T  k  y B e a n n e n n io  k o h t s k t h o f o  c o n p o -  
T H B i e H H H ,  a  c HHM —  k  n a a b H e ß in e M y  n o B b im eH n io  T eM n ep aT y p b i. O c o -  
6eHHO cn ab H O  O K H C aeroie n p o n c x o a n T  npH T eM n ep a ty p ax  B birne 70— 75° C , 
nosTO M y B e a n n n H a  T eM n ep aT y p b i n a H T e a b H o rc r  H a rp e B a  KOHTaKTHbix c o e a n -  
neH H ñ He n o a x o ia  n p e B o c x o a n T b  b t h x  3H a 'ie iiH fi.

H a r p e B  H 3 0 J i a n n n ,  n a n  s t o  y x a 3 aHo b p a 3n e a e  I naHHoft raaB bi, 
Bbi3 HBaeT yB eaH neH ne n o T ep b  b n n sae ic rp H K e  n , caenoB aTeabH O , yMeHb- 
m eH ne aaexT pH necK oK  npoHHOCTH. T lpn  naareabH O M  H arp eß e  TeM nepaTypa 
H3 o a an n H  a o c T n ra e T  ycTaHOBHBmeroca 3HaneHHH, 6aH 3K oro k  TeM nepaType 
n p H a era io rn n x  npO B oaoB . F lpn  k o p o tk h x  ace saM UKannsix BcaeacTBHe M ea- 
JieHHOCTH n p o n e c c a  T e n a o n e p e x o n a  ToabKO c a o n  A > a a n n n ,  H e n o cp e a - 
CTBeHHO n p H a e ra io m n e  k  TOKOBeaymnM nacTHM, npnoöpeTaiO T  T e M n e p S p y ,  
6 a n 3 Kyio k  T eM nepaType n o c a e a n n x .  r i p n  oxaarK aeH nn TOKOBeaymnx 
nacTeft n o c a e  OTKaioneHna K opoTK oro n e p e x o a a m e e  b n s o a a n n io  T en ao  
noB bim aeT e e  T eM nepaTypy. O aH a n o , Tax x a x  b to  noB bim eH ne T eM nepa
Typbi n aeT  3 a c n e r  T en aa , H axonaeH H oro  npoBOAHHKOM 3a BpeMS K opoTK oro 
3 aMbiKaHHH, TeM nepaTypa H 3 o a a n n n  B c e ra a  6 y aeT  hh jk c , hcm TeM nepaTypa 
npoBoaHHK a b KOHne K opoTK oro.

H 3o a a n n a  a n n a p a T O B  MOixeT óbiTb p a s Ö H T a 1 Ha n e T b ip e  x a a c c a :

1 Kan a to caeaaH O  b  n p o e ic re  OCT Ha H arpeB  BbicoKOBOJibrawx annapaTOB.

A 3aK. 1311. — ByTKeBHT 10. B . h Me.m>KyiioB A . M.
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K ^ a c c  O . BojiQKHHCTbie M a T e p n a jiH , H eo p o nH T aH H H e h  H enorpy>K eH H H e 
b  Macjio (ó y M ara, TKaHb n n p H JK a , n a T y p a .’ib íib i«  iuejiK, n p e c c m n a u  h  t . n .) „  
a TaK>Ke n p o x o A H b ie  HSCwisTOpbi H3 6 aK e;ra3 0 B a H H 0 fl ó y M a ra .

K ; i a c c  A. B o a o K H H C T b ie  M a T e p H a a u ,  n p o n H T a H H b ie  h norpyaíeHHbie 
b  M a c j io  ( c m .  M a c e  O ) ,  a  T a K H e  n s a e j i a a  H 3 óaK ejiH 30B aH H 0ft ó y M a r a  

( K p o M e  n p o x o a H b i x  h 3 0 j ih to p o b ) ,  n p o n H T a H H o e  a e p e s o  h  S M a jib  a n a  n o -  

K pH T H fl n p O B O a H H K O B .

K a a c c  B. npenapa™  H3 a n o m ,  a c ó e c T a  h TOMy n o a ,o Ó H U x  Maieptia-
ÍIOB CO CBH3yiOIIXHMH BemeCTBaMH.

K a a c c  C. Caioaa, (})ap4)Op, CTeM O, K B a p p  h  TOMy n o a o Ó H tíe  H e o p r a -  
HHBecKHe MaTepuaJibi.

X en a o c T O ñ K o c T b , t .  e. cnocoÓ H O C Tb B bw epíK H B aT b H a rp e B  a o  t o í I  h jih  
HHOft T eM n ep aT y p b i óe3 3 aM eT H oro  H3MeHeHHíi c b o í í c t b  h 3 0 jih ix h h , s t h x  
H e r a p e x  K a a c c o B  p a s a m a n a .  H a a ó o a e e  c to ü k h m h  ABJiHiOTca M a-T epuajiti 
M a c e a  C, HaHMenee TenaóCTO ftK H  M aTepH ajib i M acea O.

Taffvtuifa 7

(X
o
a
oa

%

B a c í a  a n n ap a T O B

H a n f io

Z U h -

TejIbHO

Jib rn aa  « o n y c T H M aa  T eM n ep a - 
T y p a  b  °C

KpaTKOBpeM eHHO (n p H  k o - 
pOTKOM 3aMbIKaEHH) flfla

npH M eM a-

H n eMe AH H 
ee  cnJiaBOB
( j ia iy H b ,
6 p o H 3 a )

aJIIOMH- 
h h h h  e r o
CHAaBOB

x ce jie3 a

i T o J in e  h  He c o n p H K a c a - T e M n e p a -
IOfflHeCH C H 3 0 M H H e8 T y p a  o K py-
T O K O B eaym ne h  HeTO- n a i o m e ñ
K O B eA ym ae n a c r a  . . 1 1 0 3 0 0 2 0 0 4 0 0 cpeA b i npH -

2 M soaH poB aH H bie  h  co- HHMaeTca
n p K K a c a ro m H e c a  c paBHOfl
H30JiHUHeñ TOKOBeay- +  3 5 ° C
m n e  aacT H  n p n  H 30-
jihu ,h h  M a c e a  0  . . . 9 0 2 0 0 2 0 0 2 0 0

To ace A ................................. 1 0 5 2 5 0 2 0 0 2 5 0
1 1 0 3 0 0 2 0 0 3 0 0

» n C .........................  , 1 1 0 3 0 0 2 0 0 4 0 0
3 T o Jib ie  TOKOBe,a;yin.He

n a c T H  b  M ac ffe  .  .  . 9 0 2 5 0 2 0 0 2 5 0
4 To H e ,  b  K O M n a y H ^ e  . . 9 0 2 0 0 2 0 0 2 0 0
5 H enoA B H H H bie h  H e p a 3 -

eM Hbie KOHTaKTHHe
COeflHHeHHH ...................... 7 5 He B biiue  3HaHeHHÜ a a h  n . 1

6 nO A BH H H bie KOHTaKTHbie
COeflHHeHHfl . . . . . 7 5 He AOAHHO HMeTb M ecTa

n p H B apH B aH H e
7 M a c jio  TpaH C (|)opM aTop-

H oe m si Bcex a im a -
paTOB KpOMe BblKfllO-
l a T e a s  b  BepXHeM
c a o e ...................................... 9 0 — — —

8 To ace, a a s  B b iK JiK m ie-
j i e ñ .......................................... 7 5 — — —
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HanóojibiuHe TeMnepaiyphi, no xoTopnix MoryT óbiTb Harpe™ OT.aejibHi-.ie 
ajieMeHTH annapaTa, He ä o jd k h h  aocTHraib b c jih h h h , BbiabiBaioujHx sa- 
MeTHOe H3MeHeHHe MexaHHHeCKHX KJ!« 3JieXTpHHeCXHX CBOËCTB 3THX 3Jie- 
MeHTOB. B COOTBeTCTBHH C H3JI0HieHHbIM HaHÓOJIbUlHe ÄOnyCTHMbie TeMne- 
paTypH HarpeBa sjieMemroB annapaTOB pa3JinqHbi xax p in  pa3Hbix ycnoBHË 
HarpeBa (AiiHTejibHbiË h jih  xpaTxoBpeMeHHHË), Tax h  b 3aBHCHM0CTH o t  
CBOËCTB npHMÊHeHHblX MâTepH3JI0B.

B T aôa. 7 npHBeneHbi HaH Ô oabiim e n o n y e rH M u e  3HaneHHn T eM nepaT ypu 
x ax  ÂJiHTejibHoro, T ax h xpaTKOBpeM eHHoro H arpeB a pa3JiHHHHx sneMem-OB 
annapaTOB, pexoMeHiiyeMbie npoeXTaMH ciannapT O B  Ha H arpes bh c o x o - 
BôflbTHbix annapaTO B.

B COOTBeTCTBHH c orpaHHHeHHOCTbK) flonycTHM bix TeM nepaTyp H arpeB a 
h HanôojibuiH Ë t o k ,  KOTopbiË MOHceT nponycTH Tb t o t  HJiH h h o ë  a n n ap a T  
b TeneHHe o n p e n en e H H o ro  BpeMeHH, T axjxe orpaH H neH . f l a n  x ap ax T ep H - 
CTHKH a n n a p a T a  c to h x h  3peHHn nnH TejibH oro H arpeB a aocTaTOHHO y x a -  
3aHHe HaH Ö ojibm ero nonycT H M oro p a ö o n e r o  T oxa. l I t o 6 h  yMeHbuiHTb b o 3 -  
MO>KHOe npH  9T0M pa3H 000pa3H e BeJIHHHH HOMHHajIbHblX paÔOHHX T0K0B, 
m x an a  nocJieflHHX CTapjapTHSOBaBa, T ax ace x a x  h  n ix a n a  HanpaxceHHË. 
B Taôji. 8 . npHBe^eHbi npHHHTbie b pa3H bix cTpaH ax m xajib i HopMaJibHbix 
TOKOB.

TaóJiuąa 8

CTpaHa HopMbi IIlKajia HopMaabHbix t o k o b

CCCP . . . OCT 1595 5 — 7,5 — 10 — 15—20—25—3 0 -  40 — 
550— 75— 100-150-200—300—400— 
50—600- 750-1000—1500—2 000—
3 000—4 000 - 5  000

FepMaHHa . VDE 60—100—200—350-600—1 000-1 500— 
2 000-3  000—4 000—6 000

ÂHrjiHH . . BESA 3 0 -  60— 100— 150 — 200 —800—400— 
600—800—1 000—1 200—1 600-2000— 
3 000- 4 000—5 000-6  000

Üjm  xapaxTepHCTHxn an n ap a T a  c t o h k h  speHHsi KpaTXOBpeMeHHoro Ha
rpeB a yxa3aw H e TOJibXO BejinnHHbi T oxa  HenocraTOHHO, T ax  x a x  TeM nepa- 
Typa oöbinHO He y cn eß aeT  ä o c t h h b  ycTaHOBHBUierocH 3HaneHHH, a HeoOxo- 
ä h m o  Taxxce yxa3aH H e h  BpeMeHH, b  rèneHH e x o T o p o ro  naHHbiË t o k  MoxceT 
6e3Ô0Jie3HeHH0 npoT exaT b . T a x  x a x  h  ju iH T ejibnocrb  x o p o T x o ro  3aMbixaHHH 
H BeJIHHHHbî TOXa npH  3T0M pa3JIHHHH B pa3HbIX CJiynaHX SXCnjIOaTaHHH, 
t o  oôbiHHO an n ap aT b i ycnoBHO xapaxT epH 3yioT  BejinnHHOË T ax  Ha3HBaeM0Ë 
T e p M H n e c x o Ë  y c T O Ë i H B O C T H .

n o n  TepM HHecxoË ycTOËHHBOCTbio noHHM3K)T cnocoÔHOCTb an n ap a T a  b h -  
jiep)KHBaTb 6 e3  npe3M epHoro n e p e rp e ß a  (cB epx  n o n y c t h m h x  n p en en o B ) H exo- 
TOpoË nocTOHHHOË BejiHHHHbi T ox b TeneHHe 3anaH H oro BpeMeHH. TepM H- 
necxyx) yeroËHHBOCTb ycnoBHo xapaxT epH 3yx)T  b  aM nepax  c yxa3aHHeM. 
n p e n e jib H o ro  0 T pe3 x a  BpeMeHH. Tax, HanpHM ep, yxa3biBaioT o n H o c ex y n n - 
Hyx) (nHTHcexyHÆHyio) TepM Hnecxyro ycTOËHHBOCTb b  BHne o n p eneneH H oro  

MHCJia âM nep.

A*
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H a  T ep M H H ecK y io  ycTO iłH H B O C T b a n n a p a T a  0 K a 3 b iB a eT  B aH H H H e a J in T e a b H b if t  

H a r p e B ,  n o c K o a b K y  o h  n p e a u i e c T B y e T  K O poT K O M y 3 aM b iK a H n io , h  c a e a o B a -  
T e ab H O , H a H Ó o jib m a a  T e M tie p a T y p a  a a H T e a b H o r o  H a r p e B a  n p n  p a c n e i a x  a o a -  
>KHa ó b iT b  n p H H B T a KaK n a n a a b n a a  a a a  K p a T K O B p e M e H H o ro . n o a T O M y  HHoraa 
fíJIH aO C T H ® eH H H  o n p e a e a e H H O f l  TepM H H eC K O ił yCTOiłMHBOCTH CHH® aK)T TeM - 

n e p a T y p y  a a H T e a b H o r o  H a r p e B a .

C . 3 jie K T p o jiH H a M H q e c K H e  y c n a u s s  b  a m r a o ? T a x  

§ 10. METOflbI OHPEJI,EJIEHHa

T o k h , npoT eK aiom H e n e p e 3  a n n a p a ™ , B bi3biB aiO T y c H a n a  M e® ay h x  pa3-
JIHHHHMH 3JieM eH TaM H . ECJIH  n p H  HOMHHaJIbHOM pe>K H M e, K O T aa  3H a- 

a e H H e  TOKa o r a o c H T e a b H O  H e B e a ra c o , s a e K T p o a H H a M n n e c K H e  c n a b i  T a x ® e  
H eB e/IH K H , TO n p H  KOpOTKOM  33M bIK aH H H , K O T aa TOKH aO C T H ra iO T  OHeHb 

ÓOabLUHX B6JIHMHH, OCOÓeHHO B n e p B b lf ł  MOM eHT, yCHJIHH M OTyT aO CTH TH yTb 

3 H a q eH H ft, o n a c H b ix  a a a  u e a o c T H  a n n a p a T a .  H t o ó b i  c y a H T b  o p a ó o T O c n o -  
c o ó h o c t h  a n n a p a T a ,  H e o d x o a H M o  HM eTb a c n o e  n p e a c T a B a e H H e  o b o 3 m o >k h b ix  
Be jiH H H H ax  y c H Jin H  h  y n e c T b  B b i3b iB aeM bie h m h  M e x a H H n e c K H e  H a n p a x c e H H H .

r i o a c n e T  9 J ieK T p o flH H aM H n ecK H X  c n a  Me®ay saeM eH T aM H  CHCTeM bi, c b h - 

3aHHUM H M e a ta y  c o ó o f t  s a e K T p n n e c K H  h  M a r H H r a o  n a n  T o a b K O  M arHHTHO, 
M O ® eT  ó b iT b  n p o H 3 B e a e n  n o  o a n o M y  H3 c a e a y io m H X  M eT o ao B :

I. H o  s a K o n y  B n o - C a B a p a  H a s a e M e H T  d l  n p o B o a H H K a , o Ó T e x a e -  
M o ro  t o k o m  i ,  H a x o flín n H ÍiC H  b  M arHHTHOM  n o a e  c  H an p so K eH H O C T b io  H  n o a  
H eK O T opb iM  y r a o M  k  H a n p a B a e H H io  B eK T O pa  n o a a  / / ,  a e i iC T B y e T  c n a a

d / 7 =  H i  d l  s i n  ( H ,  d l )  a n H .  ( 1 0 , 1 )

B  c a y n a e  o a n o p o a H o r o  n o a a  n o  a a n H e  n p H M o a n n e i łH o r o  n p o B o a H H K a  
h  H o p M a a b H o r o  k  n o a i o  e r o  n o a o ® e H H s i H H T e r p n p o B a H n e  y p a B H e H n a  ( 1 0 , 1 )  

aaeT
F a =  H i l  a n H ,

H a n  B u p a ® a a  t o k  b  a M n e p a x  h  cnay b  K H a o rp a M M a x ,

F  —  1 , 0 2  • 1 0 - 7  H i l  kg. ( 1 0 , 2 )9
O n p e a e a n a  H a n p a ® e H H O C T b  n o a a  H  b  M e c T e  H a x o ® a e H H H  n p o B o a H H K a  

c  t o k o m  i  n  B B o a a  e e  3 n a n e H H e  b  y p a B H e H H e  ( 1 0 , 2 ) ,  m o jk h o  HaiłTH 
s a e K T p o a n H a M H n e c K y K )  c n a y ,  a e f tC T B y io in y io  H a n p o B o a H H K .

II .  B i o p o i ł  M e T o a  o c h o b 3 h  H a  n p H H U H n e  b o 3 m o ® h m x  n e p e M e -  
m  e  h  h  ił .

Kai< H 3B ecTH O , 3 a n a c  s a e K T p O M a rH H T H o ił S H e p r a n  a B y x  H H ayKTHBHO c b b -  
3aH HbIX  CHCTeM C TOK3MH H i % p a B e H

W = L4 ¿  +  y ¿  +  M l l i 2 , ( 1 0 , 3 )

r a e  L y  H ¿ 2 -----  HHayKTHBHOCTH O T a e ab H b lX  CHCTeM H M  B 33H M H aa H H ay K -
THBHOCTb HX, 33BH CB !ll,He OT TeOMeTpHqeCKHX pa3MepOB CHCTeM.

Bo3HHKaiouj,ee npn npoTeKaHHH t o k o b  i x h ¿2 saeKTpoaHHaMHnecKoe 
ycnane CTpeMHTca H3MeHHTb pa3Mepbi c h c t c m u  b  HanpaBaeHHH CBoero aefi- 
c t b h h . fIpeanoao®HM, m to  cHc-reMa aetfiopMHpyeTCH. Toraa, oneBHaHO, n p o H -  
3 0 i ła e T  H3MeHeHHe h Hayk t h b h o c t h  cncTeMbi Ha BeannHHy dL (m u  dM ), 
a BMecTe c TeM h  3anaca saeKTpoMarHHTHoft an ep ran  na BeannHHy d W .



if l lj  9 t o  H 3 M e H e H H e  3 a n a c a  s n e K T p O M a rH H T H O ft B H e p r a n  C H C TeM bi H H c a e H H O

lejoii floa>KHO CbiTb paBHO p a S o ie ,  np0H3Ben.eHH0ii b o 3 h h k h i h m  ycHnneM Fx npn
Si®; >- flecjjopMapHH KOHTypa b HanpaBaeHHH ero neftCTBHH Ha HeKOTopyio Benn-
Bftj'i MH'iy d x .

otj; F I p H p a B H H B a a  pa6oTy cnabi H 3 M e H e H n ro  S H e p r n n ,  noayBHM

Fx d x  =  d W  
H.1H   d W

d x  ‘
Ecan Hac HHTepecyeT ycnnne BHyTpn nepBoH CHCxeMu b  Kai<OM-aH6o

HanpaBaeHHH x , to mh a.oa>KHbi noaoaaiTb

L 0 h M  —  constini J
ror H ^ i2 dL

npH onpeaeaeHHH ycHanfi Meacay CHCTeMaMH noaaraeM Lx h L2 =  const

„  • ■ dM
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nan BbipaxcaH to k h  b aMnepax, a cnay b KHnorpaMMax, cooTBeTCTBeHHo

F  = l , 0 2 . 1 0 - 8| - ^ k g  (10 ,4 )
fa: W  * ’ 2 d x

H

^ = 1 , 0 2 - l O" 8 ^ ^ k g .  (10 ,5)

3Haa BbipajxeHHe L wan cooTBeTCTBeHHo M  b 4>yHKiuiH HHTepecyioinero 
Hac pa3Mepa x  CHCfeMbi, moxcho onpeaeanxb neKcTByiomee ycHane.

0 6 a  BbimeyKa3aHHbix MeToaa npHBoaaT k oannaKOBbiM KOHenHbiM pe3ynb- 
TaiaM, oaH axo npn  aaHHOM L h  M  b (JjyHKiWH pa3Mep0B CHCTeMbi BTOpofi

MeToa npom e.
H anpaB aeH ne aeflCTBHft c n a t j  moxcho o n p e a e a n T b  n o ab 3 y acb  o6m ,en3B e- 

CTiibiM npaBHaoM  aeB oft pyKH.

§ 11. HECKOJlbKO nPOCTEHIUHX CJiyHAEB OnPEHEJlEHHfl 
ajlEKTPOKHHAMlWECKHX yCHJlHPi

a )  E l a p a a a e a b H b i e  i i p o b o s h h k h  (4 )h t. 4 1 ) . B  s to m , oneH b 
nacTO BCTpenaion],eMCfl Ha npaKTHKe, c a y n a e  npoTeKaioiu,He t o k h  CTpeMHTCH 
c6 aH3HTb npoBoaHHKH Mexoay c o 6 oft npH  oaHHaKOBOM HanpaBaeHHH to k 3  
Han yaaaH Tb hx  n p n  p a 3 HOM HanpaBaeHHH TOi<a. E c a n  pa3M epbi n p o B o n - 
HHKOB Maabi n o  cpaBHeHHio c paccTOHHHeM M eatfly HHMH, TO n o n e  npoBOfl- 
HHKa c to k o m  i1 b MecTe pacnoaoxieH H H  TOKa i2 KMeeT HanpaxceHHOCTb

a

B cT aB aaa s t o  3HaneHHe b  ypaBHeHHe (10,2), noayHHM

F  == ‘2 ,04  ■ 10 ~ 8 kg- C11»1)3 it
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«Pht. 41.

3 t o  «ce ypaBHeHHe nonyqaeTCH 
h npH npHMeHeHHH MeTO.ua bo3moh<- 
HbixnepeM em eHHË.B3aHM HaH HHÂyK- 
THBHocTb flByx napajineflbHbix npo- 
boæhhkob r j i h h o Pi l  BbipaixaeTCH

M  =  2l <Í>hi\ 42.
\  a  J

n o fl ÄeöcTBHeM chjih  CTpeiMHTca H3MeHHTbca pa3Mep a CHCTeMW. Toraa

d M _ 2 l

H  B C T a B r a a  3 T0  B b ip a æ e H H e  b y p a B H e H H e  ( 1 0 , 5 ) ,  cH O B a  n o n y q a e M  y p a B 

H e H H e  ( 1 1 , 1 ) .  

H 3  y p a B H e H H a  ( 1 1 , 1 )  bhhho, h to , q e M  M e H b u ie  p a c c T o a H H e  M e a c a y  n p o -

BOÄHHK3MH H qeM ÔOJIbHie flJIHHa HX, TeM ÖOJIbLUe n p H  OÄHOM H TOM 5Ke
T O K e  s j ie K T p o Â H H a M H a e c K a a  c a n a .

n p H M e p .  T p e ö y e T c a  o n p e a e j iH T b  y c H J in e ,  H 3 r H Ö a io m e e  n p o x O Ä H o f t  H 30JisiT op 
M acJ iH H o ro  B b ix j u o q a ie a a ,  BXjnoqaeMoro H a K o p o T K o e  3 a M b ix a H H e  b  c a M b ift n e ß a a r o -  
npH H T H bift MOMeHT, n p H  y K a 3 a H H b ix  H a  (pur. 42 p a 3 M e p a x .  S c p c p e x ra B H o e  3 H a q e H n e  
n e p H o a n a e c K O H  c o c T a B J ia io m e i i  n a q a a b H o r o  T o x a  K o p o T K o r o  3 a M b ix a H H si n o a c a H -  
TaHO h  paB H O  IA =  100 kVA.

P e u i e H H e .  H a n 6 o a b ü ie e  aM iuiH Tyanoe 3HaaeHHe n ép B o ii noayBOJiHu Toxa xo- 
p o T x o ro  3aMbixaHHH c yqeTOM anepH O Ä H qecxoft co cT a B a a ro m e ft paBHO

B cT aB Jta-a s t o  3 H a a e H n e , a i a x ) x e  pa3MepM a  h  I b  ypaBHeHHe (11,1), HaftaeM

Cnaa 3Ta HMeeT cociaBJiaxjiHHe, aeH dB yiom H e Ha to jio b k h  H3oaaTopa, paBHbie 
npHÖJIH3HTeJIbHO

9 r a  c n a a  H 3 rn 6 a e T  H 30jiiiT 0p. M e x a H H a e c x a n  npOHHOCTb H 30JiHT0pa AOjnxHa 6bm> 
B b iô p aH a  cooTB eTC TB yjom eË H aâxeH H O M y y c H a n io .

y K a 3aHHbifî p a c q e t  cjieÆyeT paccM aTpHBâTb Kan opHeHTHpoBOHHbiñ, Tax 
Kai< b  a e ñ c T B H T e a b i- io c T H  H B Jiebrae 3 H a n H T e ab H O  cn o > K H ee , o c o ô e i - m o  n p n  

y q e i e  n o flB O fla m H X  n p o B o ^ O B  h  n e p eM H H K H . ^ o p M y j i a  (11,1) c n p a B e ;y iH B a  
ä jih  yqacTK a npoBOÂOB 3HaqHTe/ibHoft ÆJiHHbi; jum  KOHeqHbix npoBOflOB 
ycH /iH H  n o a y q a ro T C H  M eH b m e .

da a

Im =  1,8 • Y 2 IA =  1,8 • V2 • 100000 =  25,5 • 104A.

Fg =  2,04 - 1 0 -8 (25,5 • VSty • g g  «  3 970 kg.
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<PHr. 44.

B cayqae , K oraa pa3M epu 
q . c npOBOflOB no  cpaBHeHnio c p ac-
êT Z f ctohhhcm Me>Ka.y hhmh BeanKH,

pacneT  no  4>opMyae (1 1 ,1 )  mo- 
4>Hr. 43. KpHBMe jlaÂ T a ajih onpeaeaeHHa npuBecTH K 3HaaHTeabHOË

ycHJiHft MeW  uiHHaMH. ornnÔKe. n o  JlBaftTy Âaa npa-
MoyroabHbix npoBOÆHHKOB b 9 to m  

cnyqae b  djjopMyay (11,1) HeoöxoanMO BBecTH nonpaBoaHbiË KOS^nnneHT y ,  
yHHTbiBaïomHft reoMeTpHHfîCKne pa3M epu npoBoaoB n nx  pacnoaoaœ H ne;
T o raa

F g =  2,04 • 10~8 • y ixi<¿ k g . (11,2)

Ko9(|)HUHeHT Y m oxîho o n p eaeaH T b  n o  KpHBbiM 4>Hr. 4 3 . H3 cjDur. 4 3  
b h â h o , b t o  n p n  pacnoJioxceHHH lu h h  b  o æ h o ë  w io c k o c th  y c u a n a  y B e an q n -  
BaioTca ( Y > 1 ) ,  a n p n  pacnoJioxceH un b  n a p aa ae ab H b ix  m o c k o c t h x  yiaeHb- 
uiaioTCfl (y  <  1 ). OaHaKO u ih h u ,  pacnoaoxceH H bie b o â h o ë  to io c k o c th ,  
HMeioT ô o a b in y io  M axaHnaecKyro n p o ra o c T b .

b) n a p a a a e J i b H b i e  n p o B o j i H H K n  c n e p e M b i n n o Ë  (<J)nr. 44). 
O iyqafi b t o t  aoBoabHO aacTO BCTpeaaeTca b  npaKTHKe annapaTpcTpoeH H a. 
Poab  nepeMbinKH BbinoaHaioT, HanpHMejp^ h o x í h  Mac; h h b ix  BbiKjnoaaTeaeË 
h b  HeKOTopbix c a y a a a x  pa3T>eaHHHTeaeË.

T o k  b  nepeMbiBKe, oTTaaKKBaacb o t  t o k o b  b  o t b o ä b i h h x  npoB oaax , 
C03flaeT y cn an e , CTpeMameecH OTopBaTb nepeM biany. n p n  BKjnoaeHHn 
MacaHHoro BbiKaioaaTeaa c a,Byxi<paTHbiM paspaiBOM Ha KopoTKoe 3aMbi- 
KaHHe B03HHKaion],ee 9aeKTpoaHHaMnqecKoe y c n a n e  TopM03HT flBHHceHñe 
TpaBepcbi, npenaTCTBya BKjnoaeHHio.

BeauaHHa gaeKTpoanHaMnqecKOË chjih MoaœT ôhtb noacanT ana  cae- 
ayroiuHM nyTeM: HHayKTHBHOCTb CHCTeMbi b  aaHHOM cay aae

L —  4 / ^ln — -j- 0,25 j  ,



5 6 0 6 tĄue n a p a M e m p u  peoKUM a p a ć t im u  a n n a p a m o e

45. <t>Hr. 46. P a3T .e«H H H T eJb  c ono p H b iM  h
npOXOAHbIM H3OXHT0p0M.

h no ypaBHeHHK) (10,4)

F3 =  2,04 • 10 8 ¿2 0,25 j kg. (11,3)

ripaKTHnecKH ycH Jina n o jiy n a io T c a  HecKOJibKo MeHbuiHMH. Jlpyae npea- 
.to>kh;i /v ia  o n p e^en eH H a y c u m n  b s to m  cjiynae (J)opM yjiy:

KOTOpOË OÓblHHO H nOJIb3yiOTCH B npaK TH K e.
c ) n p O B O j H H K ,  c o m y T b i Ë  n o s  n p a M H M  y r a o M  (<JjHr. 45). 

r io Æ  Ä eftC T B neM  n p o T e K a i o m e r o  TO K a T a n o f i  npoB O Ä H H K  B c e r .u a  C T peM H T ca 
B b in p a M H T b c a . E c jih  o h  H M eeT b o â h o ë  h 3  c b o h x  C T o p o H  noÂ B H îK H biË  s n e -  
M eHT flJiHHOË a ,  t o  JierK O  n o flC H H x a T b , h t o  b ax e l) !  c jiy n a e  y c n a n e  BÆBoe 
M eH b in e , n eM  H a  n e p e M H H ic y , h  o n p e a e n H e T c s i  y p aB H e H H eM

Tanoe ycHjme .¡reñcxByex, HanpHMep, na h o > k  p a 3x>e.HHHHxe;m c o ä h h m  
npOXOÄHbIM H O Ä H H M  onopHbiM H 30JIHT0 p 0 M  n p H  yK a 3a H H O M  Ha <j)Hr. 46 
pacnojiOHieHHH npOBOÄOB.

n p H M e p .  OnpeÄejiHTb cnay, ÂeËCTBytomyio Ha hohí pa3i>ea.HHHTeaíi, ycTaHOB- 
aeHHoro no dpar. 46 npn KopoTKOM 3aMbiKaHHH c HanaabHbiM tokom Ia  =  50 000 A.

M a K C H M a a b H a s  a M n a H T y a a  TOKa, y a n T b iB a a  nocTO H H H yro  co c T a B Ju n o m y io  b  H a n -  
ß o a e e  H e ß jia ro n p n a T H O M  c a y a a e , paBHa

3 x o  ycHJine oneHb BejiHKO h, 6e3ycaoBHo, npnßejio  6bi k caMonpOH3- 
BO.IŁKOKy paCKpbTBSHHîO pa3T>eÄHHHT.eÄH. HtOÓH He aonyCTHTb 3TOrO,. 
pa3T>eflHHHTeflb aoJDKen öbiTb cHaómeH ycTpoßcxBOM, 3anHpaiomHM n o k

(11,5)

!m =  1,8 y  2 IA =  1,8 Y 2 • 50 000 =  12,75 • 10* A. 

ßjia yKa3aHHbix Ha (Jmr. 46 pa3MepOB no ypaBHeHHio (11,5) HaftaeM

F3 =  1,02 • IO "8 (12,75 • IO*)* ( ln  ~ + 0 , 2 5  )  =  537 kg.
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«knr. 47. riepexoa 
ot OÄHoro ceaeHHs 

K ÄpyroMy.

4>Hr.48.nepexoÄ
Tona iiep e3 c y -  

» e H H o e  MecTO.

4>Hr. 49.

B 33M K H yT O M  COCTOHHHH, CnOCOÓHHM B b IÄ ep > K a T b  B0 3 HHKaKDlH.Se y C H JIH e  Hi 
B t o  >Ke B peM fl H e  M em a io m H M  p y q H O M y  o n e p H p O B a H H io  c p a 3beflH H H T ejieM ..

d) y C H J I H e  n p H  H 3 M 6 H 6 H H H  H H 3  M e T p  1  n  p O B O f l a .  r ie p e x o a f l  
o t  M eHbiuero ceaeH n a  k  öojibiueM y (h jih  H aoöopoT ), b h h h h  T ona  H3rH0a~ 
lOTca, KaK noKa3aHO Ha cjm r. 47, BC/ieÄCTBHe n e ro  b MecTe nep ex o .u a  ce- 
■leHHH B03HHKaeT paap b iB aio m ee  y c n n n e , paB H oe no f lsa f tT y

F  = 1 , 0 2 (11,6)

n p H  ÂBOËHOM H3M eHeHHH CeHeHHH (4 )H r . 48), KaK 3 T 0  OÔbIHHO H M eeT 
M ecTO b K O H TaK Tax n p H  conpH K O C H O B eH H H  b OÂHOË TOHKe, y c H J in e  n o n y -  

n a e T c a ,  KaK n o K a 3 H B a io T  S K cn ep H M e H T b i, 3 H aq H T eab H O  ô o J ib in e .
e) K p y r o B O Ë  b h t o k .  T o k , n p o T e K a r o in n Ë  n o  K p y ro B O M y  BH TK y,. 

C T peM H T ca yB ejiH H H T b e r o  a n a iv ie T p .
HHÆyKTHBHOCTb K p y ro B o ro  BHTKa n p H  ManoM p a rm y c e  n p o B o a a  r n o  

cpaBHeHHK) c p aan y co M  BHTKa R  n o  Peftneio BbipaacaeTCH

¿  =  4 ^ 1 n ^  —  1,75 J.,

a 
ÓL ! 8 R  

—  —  4 - f l n

h o 6 m a a  p a a n a j i b H a a  ć m ią

R 2,04 • 10 1« ,75  kg.

PaßH ajibH aa o r n a ,  n p H x o a a m a a c a  Ha 1 cm  ;ù ïh u h  b h t k b ,

_R
2  tzR '

T aH reH unaJibH aa o rn a ,  pa3pbiBaK)in,aa b h t o k ,

F  =  /  . £  = 1 ,0 2 - 1 0 - l n —  —  0,75 
r

kg-

(11,7)

( 1 1 ,8 >

(11,9)

i )  y c n ^ H e  M e i K / i y  j B y M i i  b h  t  k  a m h (tjwr. 49). n p H  o rn m a K O B O M  

H a n p a B a eH H H  to k o b  b h tk h  ô t p ê 'm h t c h  n p H T f lH y T b c a , n p n  p a 3 HOM o t to j i k -  
HVTbCH, H 3M eH H 3 paC C T O H H H e h .
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8

/ / F

B3aHMHyiO HHÄyKTHBHOCTb IIpH
Heöo^biuoii pa3HHue b anaMeTpax 
h oTHOCHTeJibHO HeöojibixioM pac-
CT03HHH h MO>KHO npe^CTaBHTb
< })opM y/io ił

M  —  4 7t R 1 ( ln
8 R 1

\F
4>ht. 50. Pa3ÄHBHoe pacnojioaceHne 

3aMbiKaiomnx meTOK. 
a — OTTaJiKHBaeT; b — npHHŒMaeT.

—  4,08 • 10”  z,i2

rae  c =  R %—  R v  npnqeM R 2 >  R x

d M   4 1: R ra
da a2 -)- c2

h no  4>opMyjie (1 0 ,5 )

7t R xa
a2 ć kg. ( 11,10)

npH OflHHaKOBOM paanyce bhtkob R 1 =  R 2 h c =  0 (JjopMyaa (11,10) 
•ppHHHMaeT bhæ:

. . k R  ,F  —  4,08 • 10“ ° i . l

nocaieaHaa cJjopMyaa ^.îaeHTHqHa <j)opMy;ie (11,1) Jinn napaJWieabHbix 

.npOBOflOB (Tan KaK j% R  =  l, to  Fg =  2,04 • 10~6 . ■

noabÿycb yKatíanHLiMH MeToaaMH, mo>kho no,n.cqnTaTb 3Jiei<TpoÄHHaMn- 
qecKHe “fcuvTHfl / h  b Äpyrax ne pa3o6panHHx 3aecb oiyqaax.

* /
§ 12. 3JIEKTPOÄHHAMHMECKAJ1 yCTOMHBOCTb

n p H  n o f lc q e ie  BejinqnHbi MaKCHMaabHbix y c u jin ft HeoöxoaHM O b <{)opMyjibi 
BBOflHTb HaHÖo/ibuiee B03Mo>KHoe MTHOBeHHoe 3HaqeHHe TOKa. H aH Ö oabinee 
.ssaqeHHe onpeaejiaeTCH yaapHbiM tokom KopOTKoro 3aMbiKaHHH, paBHUM

( „ « 1 , 8 / 2 ]  ¡a -
r a e  I A  —  3(|>(j)eK TH B H oe H a q a j ib H o e  3 n a q e i - iH e  n e p H o a n q e c K o f t  c o c T a B jis n o m e f i .

B Tex cjiyqaax, Koraa BCJie£CTBne npoHCxo^aiyero Harpeßa MexaHHqe- 
CKaa npoquocTb sjieMeHTOB annapafa yMeHbiuaeTca, Heo6xo,UHMO npora- 
secTH npoBepKy 3JieKTpoflHHaMHqecKoß ycTOË qnBOCTH annapaTa npn 
COOTBeTCTByKDIHHX yCJIOBHflX.

n p H  KOHCTpyHpOBaHHH HJIH yCTäHOBKe aniiapaTOB HeOÖXOJHMO CTpe- 
MHTbCH T ax p a cn o J ia raT b  o ra e^ b H b ie  TOKOBejrymne ajieMeHTbi, htoóh bo3HH- 
KaroiHHe 3aeK T poanH aM nqecK ne ch/ih 6 buin HanpaBJieHbi b C T opony  Haw- 
ô o ^ b in e Ë  conpoTHBjiaeMOCTH sjieMeHTOB. Tax, HanpHM ep, b H3 o 6 pa>KeHHOM 
Ha tjinr. 50,a meToqHOM KOHTaKTe B03HHKaioiu.ne n p n  kopotkom 3 aMbiKanHn 
ycH/iHH CTpeMHTca HapyuiHTb KOHTaKT, OT'ra/iKHBaa m eTKy. n p n  stom, 
C OB.HOË CTOpOHbl, MexaHH3M, yAepTKHBaiOLHUß HJ,eTKy BO BK/HOqeHHOM no- 
jTOJKeHHH, BHHy>KÄeH n p e o Ä O J ie B a T b  B c io  s j ie K T p o f lH n a M n q e c K y io  c m iy
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a

51. Pa3JiHqHtie cnocoÔ H  M om aaca pa3teÄHHHTejieä.
a — orraJiKHBaeT; b — npnîKHMaeT.

a c apyroË  cropoHbi, yMeHbineHHoe HaæaTHe Ha k o h t 3 k t  y x y a m a e T  ero  
p aô o T y .

npH pacnoJiołKeHHH s e  ipeTKH no (Jwr. 50,¿> B03HHKaioinHe chjih npH- 
5KHM3I0T meTKy em e nnoTHee, h k o h t3 k t  ynyamaeTca. To Ke caMoe m o k h o  
CKa3aTb o 6  ycTaHOBKe pa3"beÂHHHTena: n p H  ycraHOBKe no (J)Hr. 5 1 ,a h o k  
p â3"b eflHHHTeJIH nOÆ fleñCTBHeM B03HHKai0mHX cnn CTpeMHTCa paCKpbITbCH, 
HTO Bbi3biBaeT neoôxoflHMOCTb MeponpnflTHiî, He flonycKaiontHX 9Toro; npn 
ycTaHOBKe ®e no cjmr. 5 1 ,6  B03M0KH0CTb 3Ta HCKÆioqeHa.

BoJibuiHe ycHJiHH Mescay saeMeHTaMH annapaTa, B03HHKaK>in.He npn k o -  
pOTKHx 3âMbrKaHHHX, b j i h h i o ï ,  TâKHM o6pa30M, Kax Ha KOHCTpyKu.nK) anna
paTa, T3K h  Ha ero pacnojiOKeHHe b  CHCTeMe. Ilpn  BbiôpaHHOË k o h -  
CTpyKUHH annapaTa ero saeKTpoflHHaMnaecKaa ycToËHHBOCTb, cjieaoBaTenbHO, 
orpaHHaeHa.

S j i e K T p o f l H H a M H M e c K â s  y c T O f t M H B O C T b  a n n a p a T a ,  t .  e .  c n o -  

COÔHOCTb npO TH B O CT O aT b MeXaHHHeCKHM B03HefîCTBHHM  TOKOB KOpOTKHX 
3aM biK aH H fl, o n p e a e a a e T c a  M e x a H n a e c K o B  n p o a H O C T b io  H a n ö o J ie e  c a a ô o r o  H3 
n o f lB e p x c e H H u x  s t h m  ÆeBcTBHHM e r o  sjieM eH T O B . Tax x a K  M ex a H H ae c K aa  
n p o a H O C T b  x a K a o r o  a a H H o r o  a n n a p a T a  a B a a e T c a  B ea n a H H O Ë  3 a j ia H H o a ,  t o  
h c h o ,  HTO 3 J ieK T p o Â H H 3 M H aec K aa  ycT O Ë aH B O C T b o n p e a e n a e T c a  BejiHHHHOË 

H aH Ô o jT b ïu e ro  TO K a K o p o T K o r o  3 aM H K aH H a, k o t o p h ë  o h  m o k c t  6 e 3 6 o a e 3 -  
HeHHO B b w e p K a T b . H a H Ô o n b u iH Ë  Æ onycT H M H B  t o k  B bipaaca iO T  b  a M n e p a x  

e r o  aM n J iH T y jiH o ro  3 H a a e H H a , p a B H o r o

y  % y y y ,

häh scJx^eKTHBHoro 3HaaeHHa, paBHoro

BpeMH, b TeaeHne K O T O p o ro  a e p e 3  a n n a p a T  M oaceT  n p o T e K a T b  H a n ô o j ib -  

u i h ë  flo n y c T H M b iË  t o k  K o p o T K o ro  3aM biKaHHH, 0Ä H 3K 0, o rp a H H a e H O  n p e jie J io M  

T e p M H ae cK O Ë  ycTO ËaH B O CTH  a n n a p a T a .
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D. OÖmne ochobshhh  Bbiöopa airaapaTOB

§ 13. OCHOBbI BblBOPA AHOAPATOB
.

A n n a p aT  (MacaaHbiË BbiK m oqaTeab, p a 3T>eanHHTeab, peaKTOp h  t .  n.), 
ycTaHaBaHBaeMbifł b t o ë  h jih  h h o ë  nacTH aneKTpnHecKOË CHCTeMbi, aoaxteH ,, 
6e3ycji0B H 0, H aaexoro  BbinojiHSTb c b o h  cjryHKU.™ k e k  n p n  HOMHHanbHOM 
pea<HMe, TaK h  npH aB ap n ax  b CHCTeMe. H t o ö h  s t o  y c a o B n e  6biao  o ó e c n e -  
aeHO, xapaKTepucTHKH BbiönpaeM bix annapaTO B  ao ax Œ b i cooTBeTCTBOBaTb 
yaioBH SM  ceTB, b k o t o p o ë  oHH npeju io jiaraioT C H  óbiTb Hcnonb30BaHHbiMH.

3aBOÄbi, npoH3BOÄHiu.ne annapaTbi, b cbohx KaTaaorax npHBoasiT onpeae- 
aeHHyio rpynny BeaHKHH, xapaKTepH3yioiii,nx armapaT. B cootbbtctbhh co 
CK33aHHbiM b aaHHOË rnaBe b 9Ty rpynny BxoaaT iiömhmo cnenHfjjnaecKHX 
ana annapaTOB pa3anaHoro Ha3HaneHns (HanpHMep, peaKTUBHOCTb peaKTopa, 
HanôoabiiiHË om/noqaeMbiË tok Maoumoró BbiKaionaTeaa h t. n.) TaKxœ 
o6m,ne aaa BCex annapaTOB xapaKTepHCTHKn: HOMHHaabHoe Hanpsi>KeHHe, 
HOMHHaabHbiË paôoanË tok, TepMunecKaa ycTOËqHBOCTb h saeKTpoanHaMH- 
q e c x a a  ycToË anB ocT b.

TaKHM o6pa30M , npex<ae qeM BbiônpaTb annapaT , aojDKHbi 6 biTb y c raH O - 
BaeHbi TpeôoBaHHH, KOTopbiM o h  a o ax œ H  yaoB xeT B opaT b a n a  b o 3 m o > k h o c th  
Hcnoab30BaHHH b aaHHbix y cn o B u ax . Y cao B n a  s t h  b o ch o b h o m  —  BHemnHe 
(npH poaH O -K anM aTnaecK H e) h  saeK TpnaecK H e.

B MHCae B H eiu H H x  y c a o B H Ë  o tm c th m !
1. H a p y x c n a a  n a n  B H y T p e H H H . a  y  c r a ii o  b k  a. H s o a a im a . a n n a -  

p aT a  aoa>KHa H a x o a m b c a  b c o o tb 6t c t b h h  c pa3anqH biM n b s t h x  c a y a a a x  
ycaOBHHMH paÔOTbl.

2 . H  a  h 6  o a b  m  a a  t  e  M n  e p  a T y  p  a o  K p  y  x< a  io m e  Ë c p e a u .  H a n -  
B b ic m a a  a o n y c T H M a a  T e M n e p a T y p a  o x a e n b H b ix  q a c T e Ë  a n n a p a T a ,  K a x  y K a 3 b i-  
B a a o c b ,  o r p a H H n e H a .  B c o o tb b tc tb h h  c s th m  a o n y c T H M b iË  n e p e r p e e  3 3 b h c h t 
o t  H a a a n b H O Ë  T e M n e p a r y p u ,  t .  e . T e M n e p a T y p b i  O K p y x < a io m e Ë  c p e a b i .  C yBe- 
J iH q eH n eM  T e M n e p a T y p a  o ic p y x ia io m e Ë  c p e a u  a o n y c T H M b iË  n e p e r p e B  yM eH b- 
rn aeT C H , a B M e c ie  c hhm  c o o tb 6t c t b 6h h o  (£>opM yne ( 7 ,2 )  yM eHbinaeTca 
n  H a n ô o j ib m n Ë  a o n y c r a M b i Ë  a n u T e n b H b iË  t o k .  Ô p n  3 a aa H H O Ë  B e n n q H H e  to k h  
B b ic o K a a  T e M n e p a T y p a  O K p y x ra io m e Ë  c p e a a  MO>i<eT n p H B e c T H  k  n e p e r p e B y  
a o  n e rro n y c T H M b ix  T e n n e p a T y p .  O ô b iq H O  n p n  n p o e K T n p O B a H n n  a n n a p a T O B  
T e M n e p a T y p y  o K p y x c a io m e Ë  c p e a a  n p H H H M aio T  p a s H O Ë  -} -3 5 0 C, h  b K aT a- 

n o r a x  yK a3b iB a iO T  c o o T B e T C T B y io m n Ë  H O M H H anbH biË t o k .  H t o 6h  n e p e r p e a  
T a K o r o  a n n a p a T a  n p n  a p y r o Ë  ô o n e e  b h c o k o ë  T e M n e p a T y p e  6 0 o K p y x c a io m e Ë  
c p e a b i  H e h p e B o c x o a n a  a o n y c T H M b ix  n p e a e n o B ,  H a n 6 o n b r u a a  c n n a  a n u T e n b -  

H o r o  TO K a a o n x c H a  6 b m >  y M e H b in e H a  b c o o tb c t c t b u h  c o ô m e Ë  T e o p r i e Ë  a o  
Be/ïHqHHbi

/  = 1 1 /  []'m fJ° 
paO n y   3 5 °  ’

r a e  —  HaHMeHbuiaa h3 aonycTHM bix T eM nepaTyp OTaeau-ibix qacT eË  a n n a 
paTa. B CJiynae e c a n  H eoôxoanM O  ocTaBnxb t o t  x<e t o k ,  aoaxKHbi ôbiTb npH - 
HHTbi Mepbi jina 6o /ie e  HHTeHCHBHoro oxJiaxmeHHH.

3 t o  oôcTOSTejibCTBO HMeeT o c o ô o e  3H aneH ne a n a  k)5k h h x  oôaacTeË CCCP 
(CpeaHHa A3H3, 3aK aB K asbe), rae TeMnepaTypa neTOM noBbim aeTC» 
ao -(- (50h-60° C). B caynae Hcnoab30BaHHH annapaTa b ycaoBHHX, rae
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TeMnepatvpa O K p y m a io m e f t  c p e a u  B c e r a a  M eH b m e  - |-3 5 0C (ceBep CCCP), 
paÓ C W H ft TOK MOJKeT ÔbITb COOTBeTCTBeHHO Ö O JIbJlie HOMHHâ.TbHOrO.

3.  H a a H H 3 i n a H  T e n n e p a T y p a  O K p y m a i o n e a  c p e a u .  H exo- 
Topue annapaxtj H e Moryr paôoTaTb npn TeMnepaType HHme H3BecTHoro 
npeaena. Tan, nanpm iep, BbJK.xiOMaTejm c  b o ä h h h m  HanoaneHiieM ne Moryr 
paôoTaxb npn  TewnepaType HHme 0° C h  h j d k h o  .aoóaBJieHHe cneu.Ha.xbHux 
BemecTB, HTOÔbî cnejiaTb h x  u p h m ê h h m h m h  h  npH TeMnepaTypax 30 —  20° C. 
T oHHO T3K ÎKe H30.XHUHOHHOe MaCJJO ÄJIH MaCJIHHHX BhIK.IIOTaTe.Xeft HMeeT 
Temieparrypy 3aMep3aHHH o t — 20 n o — 45® €  h ,  cjieji.OBaTe.xbHo, iicnojjBf 
30BaHHe Mâc-XHHUX BbiK^iOHaTeJieñ npH ôo.xee h h 3 k h x  TeMnepaTypax b o 3 -  
MOUvHO TOJibKO npn npHMeHeHHH cneix'MaJibHbix ycTpofiCTB jt.xsî nojiorpeBa 
nacra, 9 t h  oôcTOHTe.xbCTBa ^ o j o k h u  ynuTbiBaTbca npn Bbiôope aimapaTa.

B HHOie s j i e K T p H H e c K H X  y c a o B H f t  KOTopuM aoJimeH yÂOBJieTBopaxb 
a n n a p a T ,  o t m c t h m  c - i e a y i o m n e :

1. O c H O B H u e  x a p a K x e p i î C T H K H  a n n a p a T  a, o KOTopnx cke- 
3 a n o  Â a .T b in e  b  co o T B eT C T B y io m H X  r .x a B a x , j i o j i í k h h  y a o B J ie T B o p a T b  T p e ô o -  

BaHHSM VCTaHOBKH.
2 . H o M H H a j i b H o e  H a n p a s e H a e  a n n a p a i a  He äo jih ch o  6 u T b  

M eH bm e p a ö o n e r o  H a n p a m e H H H  ceTH b  n e c i e  y craH O B K H . H eô o .x b in n e  KOJie- 
6aHHH HanpajKcHHa, o ô y c n o B J ie H H b ie  najjeHHeM H anpsD K eraa b  c b t h ,  H e n p e -  
Bocxonamne 10— 15%  HOMima.xbHoro, He OKashiBatoT cymecTBeHHOro bjhî- 
HHiia H a p a ô o T y  a r r n a p a T a  h  M o r y r  ö l i t b  ä o n y m e i i h i .

3. P  a Ö O >1 H a  TOK J C T â H O B K H  HS flOJDKeH npeBHIUâTB HOMHHaJIb-. 
Horo TOKa an n ap a ia  c y qeT O M  CKasaHHoro o b j ï h h h h h  Tew neparypn OKpy- 
sa iom ea cpejjbi b o  H3ÖemaHHe npesMepHoro neperpeBa, CB33âHHoro c paccTpoft- 
CTBOM paöoTH annapaTa.

4 . T e p M H H e c K a a  y c T O f t i H B O C T b .  nojicneTO M  M oiyx ó u T b  y c r a -  
HOB.ieHbi b HaHÓoJiee tsdkcjiom  j l t h  B H Ó apaeM oro a n n a p a T a  c jiy n a e  KopoT- 
K o ró  3aM bîK aH H a ycraH O B K H  —  H a n a jib H H f l t o k  Ia, y c T a H O B H B in a S c a  t o k  %  

h  H a K Ó o J ib in a a  jjJiHTejibHOCTb t  ( n o  ycaoBHHM p a ó o m  ycTaHOBKu) KopoT-

Koro 3aMHKaHHH. n o  OTHOHieHHK) H B peM eH H  t  H3 K pH B H X  (JjHT. 40
CO

MOżKHO o n p e a e J iH T b  cjjHKTHBHoe s p eM H  %  h  noÄ C M H TäTb / l i p «  a a j a n -  

HKX H a aa jib H H X  y caoB H H X  h  H aH Ö O Jib n ie ft n o n y c T H M O ii T e M n e p a x y p e  n p n  

KOpOTKOM 3aM M KaHHH BeUHHHHa

A = 1 2 t ,  — c o n s tCO (p

nocT O H H H a. C .ie 3 .0 B aT e .T b H 0 , npH B p ex ieH H  , o t . x h h h o h  o t  %  Be,TH3iiH> 

Toxa I ’ n p O H 3B03H u r e r o  t o t  m e  T ero iO B O fi a tJ j^ e K T , H a fU eM  h s  c o o t h g -  

HieHHH
r'2 p — n t
i oo V  •'co l0  ’

OTKyaa

/ I  = 1  I  [C O  CO  1 /  •

r  p
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ripHpaBHHBaH BpeMeHH, npH  KOTOpOM 3ajI.aH TOK TepMHHeCKOft yCTOftHH- 

b o c th  aaH H o ro  a n n a p a T a , n o ay n n M  BennnHHy I \  H a n  b o 3m oh< hocth  paóoThi 

a n n ap a T a  b ,naHHbix y c jio B n ax  BenHHHHa 1 ^  Ke a o ^ H a  npeB bim aTb TOKa 

erO  TepMHHeCKOfl yCTOfłMHBOCTH.
5 . ¿ J i e K T p o i H H a M H H e c K a s  y c T O t t n u B O C T b  a n n a p a T a , xapaK - 

TepH 3yeM aa MaKCHManbHO aonycTHMbiM to k o m , flOJOKHa óbiTb ó o n b in e  Mai<cn- 

ManbHO B03MO>KHoro TOKa KopoTKOro 3aM biKanna, t .  e . óo .ab ine  1 ,8  ] /  2 IA 
(aM nnHTyflHoe 3HaMeHne) h jih  3HaneHHe s a  nepBbift
n e p n o ^ )  B COOTBeTCTBHH C TeM, 9(|3(|)eKTHBHOe HJIH nHKOBOe 3HaaeHHe 
yKa3biBaeTcn 3aBOflOM.

TepMnnecKaa n anenTpoAnnaMKnecKaa ycToMnnBOCTb annapaTOB Ha Heóonb- 
m ne HOMHHanbHbie t o k h  cpaBHHTeJibHO HesejinKa, TaK KaK TOKOBeaymne nacra 
h x  HMeioT Heóonbm oe OTHOCHTejibHO ceneHne. 9 t o  oócToaTenbCTBo Bbi3bi- 
BaeT HHorita 3aTpy_aHeHna b Hcnonb30BaHnn nx. Tan, HanpnMep, Ha Mant 
Mom,Hbix (}3Ha.epax, HMeiomHX Heóonbinoft pafionnił t o k  Harpy3KH u npv 
KnioneHHbix HenocpeacTBeHHO k  cóopHbiM niHHaM MomHOfł CTaHunn, t o k  
KOpOTKoro saMHKaHHH MoryT 3HaanTenbHO npeB30»Tn TepMHnecKyio h sneb 
TpoflHHaMHaecKyio ycTofłHHBOCTb annapaTOB. —

B t 3 k h x  c a y n a a x  n p n x o ^ n T c a  h jih  orpaHHHHBaTb BennnHHy to k o b  n o p o i  
k o t o  3aMbiKaHna BBejteHueM b n e n b  ,aonoJiHHTejibHHX conpoTHBJieHHfi (peaK  
T op, p e 3 n c r o p )  h jih  BbiÓHpaTb a n n a p a T  Ha óo jib in y ro  HOMHHajibHyio BejiHMHH’ 
TOKa c TeM, h t o 6 h  TepM HnecKaa h aneK TpoflH uaM nnecK aa ycTOilHHBOCTb e n  
óbn ia  aocT aT onH a.
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KOHTAKTbl AnnAPATOB

§ 14. OBIUHE 3AMEMAHH«

rjlA B A  B TO P A#

KoHTaKTHbie coe^HHeHHa b saexTpHaecxHX annapaiax HrpaiOT BecbMS
cym ecTB eH H yio p o a b . Ha n p a x r a x e  aoBOJibHO óojib iuo ft n p o u e H T  aB apH Ë  
HMeeT MeCTO H3-3a H eyaO B aeTBO pH TeabH blX  K0HT3KT0B.

n o  ycaiOBHHM paóoT bi o ö h h h o  pa3/iHHax>T caeay x im H e  b h u h  k o h t3k to b :
1. Ä e c T K n e  c o e j  u  h  e h h s .  Cxma o t h o c h t c h  uiHHHbie coeaHneHHa, 

npHCoeÄHHeHHH k  a n n a p a T a M  h t .  n .
2. P a 3M bi K a io iju; h  e c  h  h  3aMbi  K a t o  m u e c a  x o HT a x T b i  x a x  ö e s  

Harpy3K H , Tax h  nos H a rp y 3 x o Ë  h  n pH  x o p o T x n x  3aMbiKaHHax. Cioaa n p H H a a - 
jiexiaT  KOHTaKTbi pa3T>e,a;HHHTe,aeË, B biK aioM aTeaeË, aBTOMaTOB h  t .  n .

3. C o e a H H e H u e  noÆBHJKHbi x a a c T e H .  3 th  coe^HHeHHa ocyme-
CTBMIOTCa HJIH nOCpeÆCTBOM THÔXHX COeÂHHeHHË, HTO CBOÆHTCH K X<eCTXHM. 
K0JÏT3KTâM, HJIH ÜOCpeÂCTBOM CXOJIb3HmHX H K aTaïU H X C a KOHT3KTOB.

C t o h x h  3peHHa AB/ieHHË, ÄeficTBHio KOTopbix KOHTaxTbi nojBepaceHbi, Han- 
ôojibiunft HHTepec npeÄCTaB^aiOT passvibixaiomHeca xoHTaxTbi. AeËCTBHTeJibHO, 
ycjioBHa paôoTbi Taxoro poaa xoHTaxTOB b  HexoTopbix annapaTax ape3- 
BbiaaËHO THKe^bi, Tax-xax 3flecb x o h t 3 k t  .noaxieH yaoBJieTBopaTb oaHOBpe- 
MeHHo paay ycaoBHË. 3 t b t  ycaoBHa a i e a y io m H e :  1) xoporno npoBoaxTb 
ÂJiHTejibHbie t o x h ,  He neperpeBaacb, npH HOMHHaabHOM peatHMe; 2) xoporno 
npoTHBOC'roaTb bo3 ,H 6ëctbh5îm  ToxoB xopoTKoro 3aMbixaHHa; 3) He nojmep- 
raTbCfl ape3MepHOMy pa3pymei-iHio o t  .ayra, B03HHxaiomeË npn paspuBe 
Henn; 4) Haaeamo 3aMbixaTbca Meamy coéoË, Koraa aepe3 xoHTaxTbi npo- 
TexaeT t o x  xopoTxoro 3aMbixaHHa, t .  e. HaaeaiHO BxaronaTbca Ha cyme- 
CTBy10m.ee b uenn xopOTXoe 3aMbixaHHe. HHoraa xoHTaxTaM npuxoanTca 
BbinOJIHflTb TOJIbXO OflHy H3 3THX 4>yHXH.HË, H 3TO COOTBeTCTBeHHO OTpa- 
acaeTca, oaeBHÄHO, Ha h x  xoHCTpyxuHH.

JX nn  y B e j iH a e H H a  c p o x a  c /iy a < 6 b i x o h t 3 x t o b  xo M M y raH H O H H b ix  a n n a p a T O B  
o a e H b  a a c T O  p a 3 a e a a x j T ,  H a n p H M e p , ôyH X H H H  M o x jry  T a x  H a3H B aeM biM H  n r a B -  
HbiMH h  H c x p o ra c H T e a b H H M H  x o H T a x T a M H . n p H  3TOM n a  æ o jik )  n ¡a B H b ix  r i a a a e T  
3 a a a a a  x o p o r n o  n p o B O Â H T b  j u im e J ib H b ie  H O M H H aabH bie t o x h ,  a  T a x a c e  

H TOXH XOpOTXOTO 3âM bIXaHHH B 33M XHyTOM  COCTOHHHH. H a  IIOJIIO HCXpO- 
ra c H T e a b H b ix  x o h t 3 x t o b  n a a a e T  x a x  p a 3  b c h  T a a ie c T b  p a 3 p b iB a  a y r a  h  
O T a a c iH  33M bixaH H H  H a  c y m e c T B y io m .e e  b  u e n n  x o p o T x o e .  T ax H M  o 6 p a 3 0 M  
n p o u e c c b i ,  o c o ô e H H O  T a a ie a b ie ,  y M b iu x ie m io  b m h o c h t c h  H a c n e m ia jT b H b ie  
X0HT3XTBI, H XOHCTpyXHHH HX TaX  H peflyC M aT pH B aeT C H , HTOÓbl HX MOXÍHO 

ô b i a o  J i e r x o  CM eH aTb b  c a y a a e  H 3 H 0 c a .
HeaocTaTOM Haa HaaeacHOCTb ycTpoËCTBa x o h t h x to b  npHBOflHT x  o aeH b  

HenpHHTHbiM noc^eflCTBHHM, B naoTb no  Taa<eabix aB apnË . KoHTaxT, a a a m  
x o p o u io  cxoHCTpynpoBaHHbiË h BbinoaneHHbiË, T peôyeT  3a c o ô o ë  yxo.ua
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m m ó m o n e m a .  Ha npaKTHKe nacTo BCTpenaioTCH cjiy a a n , K orpa CBoeBpe- 
MeHHO HeycTpaHeHHbiñ pecfjeKT npHBOPHT K nojraoM y pa3pym eH H io koh- 
TaKTa. TaK, HanpHMep, KOHTaKT pa3T¡SuájH Te®i n o p  peñCTBHeM nacTbix 
-BK^ioqeHHit h BbiKJumeHHft, a TaKace h t  ep  m hp eckh x peílcTBHfi, mojkct 
HacTOJibKO ocjiaSi-iyTb, h t o  npH noaBjreHHH b p e r a  KopOTKoro 3aMHKaHH5i 
no.unocTi>io pa3pyinH Tca hjih CBapHTCH. Pe3yjibTaTOM paccp aS p eu n si koh- 
TaKTa MO>KeT HBHTbCH TaKace h caMonpoH3BOPbHoe BbiópacbiBaHHe Hoaca 
p a3T.epHHHTeaH, nocJiepcTBHH a e r o , oneBHPHO, óypyT  o a e n b  Taacepbi h ryóa- 
TeJibHbi ppa pacnpeaejjH T eabH oro ycTpoílcTBa.

jOpace, K a3ajiocb 6 u ,  caM oe n p o cT o e  u i H H H o e  c o e j t H H e H H e  MoaceT 
npHTTH b H eropH oe cocTOHHue, ecjin  e r o  cóopK a óyp eT  npoH 3BepeH a Hepo- 
CTaToaHO Tm aTeJibH o h  npaBHPbHO.

E cjih pacnojioiKHTb OTpePBHbie b h p h  KOHTáKTOB B-nopH flK e B03pacTaio- 
i p e i  TaacecTH hx cpyacóbi, to nojiyaHTCH cp ep y io ip a a  KapTHHa:

1 . n p o cT b ie  a cecra n e  coepHHeHHH (uiHHHbie coepHHeHHH, BHeim m e 3a- 
p ch m b i annapaTOB, rnÓKHe CBH3H h t . n . ).

2 . KoHTaKTbi, pa3MbiKaiomHecH, h o  o ry aca ip u e  u n a  n e p e p a a n  p a ó o a n x
TO K O B H TOKOB KOpOTKOrO 3aMbIKaHHH TOPbKO B 3aMKHyTOM COCTOHHHH. 
Pa3MbreaHHe n o p  H arp ysK ot b s to m  c a y a a e  He HMeeT MecTa ( k o h t3 k th  
pa3'i>epi4HH're,aetí, rpaBHbie KOHTaKTbi BbiKJiioaaTeJieíi, CK O .wjsupH e h KaTa- 
ipnecH coeflHHetíHH h t .  a .) .
1 3 . KoHTaKTbi, c p y ac au p ie , raaBHbiM o6pa30M , jiña paaM M icaim íi h 3aMbi-
KaHHñ p e n a  (HCK poracH TejibH bie icofrraKTbr B b iM im a T e p e É ).

4 .  KOHTaKTH, KOTOpbie B 3aMKHyTOM COCTOHHHH POJiaCHbl Hapeacno npo- 
BopHTb p a 6 o r a e  t o k h  h BbipepacHBaTb t o k h  ico p o r ico ro  saMbiicaHHH, ho 
b t o  Píe BpeMH pasMbiKaTb h saMbiKaTb KopoTi<03aMHyTyio p en b  (h c ico to -  
p b ie  THnbi KOHTáKTOB B biK aioaaT ejiel).

O aeBHPHO, h t o  . cooTBeTCTBeHHo ycPOBHHM paóoT bi KOHTaKT n o jiy -  
aaeT  t o  hph HHoe KOHCTpyKTHiüioe 0(|)0pM peHHe. H y a m o , opHaKO, CKa3aTb, 
HTO KOHCTpVKTHBHblX 0(|)OpMJíeHHÍÍ KOHTáKTOB Hpe3BbIHaftHO MHÓrO paace 
b  n p ep ep a x  o p n o r o  h T oro ace Ha3HaaeHHH.

U n a  TOTO HTO fíbl HMeTb B03M0aCH0CTb OpeHHBaTb paÓOTOCnOCOÓHOCTb 
KOHTáKTOB, HeOÓXOPHMO KpaTKQ OCTaHOBHTbCH Ha paCCMOTpeHHH HeKOTOpblX 
papaM eTpoB, xapaK xepH 3yioipnx KOHTaKT, a TaKace h HeKOTOpbix 4>H3HaecKnx 
HBaeHHñ, npoH cxopaipH X b KOHTaKfax, o c o ó e im o  n p p  o a e r ib  óoJibiiiHX 
TOKaX.

§ 15. IIEPEXOflHOE COnPOTHBJIEHHE KOHTAKTOB

Ox BeJIH aH H b l COnpOTHBJieHH H  K O H T aK T B  33BH CH T BbipeJIHeM aH  B HeM 

T e n n o B a a  a n e p r m ,  a a ie p oB aT e .u i.H O , h e r o  H a rp e B .  B  6 o u b iu n i- iC T B e  n p a K -  
T H a e c K H X  c a y a a e s  H H T e p e c e n  hm chho H a rp e B  K O H ta K T a ,  h o  H e ca M H  n o T e p H  

b KO H TaKTe, Ta K  K a K  OHH, B o o ó ip e  r o B o p a ,  o a e r ib  H e B e u H K H . H a r p e B  ace, 

K a K  H 3BecTH O , o n p e p e u H e T c a  He to u m c o  B e j in a H H o íí  n o x e p b ,  h o  h y c a o -  

bhhmh o xaaa cp eH H H  h O TBO fla  T e n a a  o t  M e c T a  e r o  b h á A h h h .  C o n p o T H -  

TBJieHHe K O H T a K T a  o n p e p e J iH e T  n o T e p u  b H eM  h H B n a e T c a  ophhm  H3 o ch o b -  
H b ix  e r o  n a p a M e T p o B .  Ha n p a K T H K e  o a e H b  B a a c u o  3H a T b  He TO JibKO  B e a n -  

H H H y  c a M o ro  c o n p O T H B a e H H H  KOHTaiCTa, h o  h x a p a K T e p  e r o  H3M eH eH H H  n o a  

BJIHHHHeM  T e X  HJIH HHb lX  (|)aKTOpOB.

<J>aKTOpOB, OT KOTOpblX 33BHCHT PepeXQAHOe COnpOTHBPeHHe KOHT3KT3, 
OHeHB MHoro h MHorae, BepoHTHO, HaM e m e  He hsbstcthu. C ym ecT B yrom us
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<pop.M y.iht n o a y a x n r a p H H e c K o r o  n p o H C x o n m e H n a  n p e a c T a B a a io T  ó o a b i n e  

K â t e C T B 8 C T B e H H U Ë  H H T e p e C ,  HO n p H  ÂOCTâTOHHO TOHHO H 3B eC T- 
H b jx  y a iO B H H X  M o ry T  x a p a K T e p H 3 0 B a T b  h  K o a H H e c T B e m iy K ) C T o p o H y . O ö h h h o  
ó o . i e e  H im  M eH e e  n p a B H . ib H u e  p e s y a b T a r a  3 t h  ( j i o p u y a h i  n a tO T  n . i a  c o ß e p -  
rneH H O  h h c t h x  KOHTaKTOB. A a a  o k h c jih k h u h x c h  K e  KOHTaKTOB n p e a o n p e -  
J ieJIH T b BCJIHHHHy C O npO T H BaeH H H  H e B 0 3 M 0 K H 0 , T aK  K aK  HeH3B6CTH3 CTe- 
n e H b  O K H caeH H H , a  c  n o a s a e H H e M  o k h c h  n e p e x o a H o e  c o n p o T H B a e H H e  k o h - 
T a x T a  p a e r e T  H pe3B b iH aË H O  C H .ib H o  ( b  a e c a T K H  h  c o t h h  p a 3 ) .

y  H eK O T o p b iX  M a T e p n a . io B ,  x a k , H a n p H M e p , y  aaioM H H H H , n .ie H K a  o k h c h  
MOMceT  a a T b  a a x i e  h 3 0 .i h u .h i o , a a a  n p e o a o a e H H a  k o t o p o ë  T p e ô y e T C H  
HeCKO.IbKO ÄeCHTKOB B O .IbT . B  T3KHX C iy H aH X  HeOÖXOÄHMO O H eH b BHHM ä- 

T C IbH O  O ie ^ H T b  H y C T paH H T b  3TH  IlfieH K H  n e p e f l  MOHTajKeM  K O H TaK Ta. 
P e K O M e H u y e rc a ,  e c a a  au ioM H H H eB H fi KOHTaKT o c T a e T c a  y m e  n o c a e  c ö o p K H  
Ha B o s a y x e ,  n o K p b iB ä T b  e r o  C H ap y acH  K p a c K o f t ,  h t o 6 h  n p e K p a T H T b  n o c r y n  
K H C io p o a a  b  x ie c T a  conpH K O C H O B eH H H . O n e B H a H o , s t o  o t h o c h t c h  k  k c c t k h x i  
COeaHHCHHHM. Pa3M blK aK )lH H eC H  K O H TaK TŁJ H3 iieTK O  OKHC.THK3m.HXCa M eT a.1- 
u o b  H a  B 0 3 a y x e  a e a a T b  H e  p e K o x ie H a y e T c a .  K o h t h k t u , n o rp y jK e H H b te  
b  M a c r o ,  ao B O Jib H O  x o p o m o  c o x p a n a t o T c a ,  H e  n o a ß e p r a s c b  O K H caeH H io .

B o o ö m e  h j o k h o  C K a3 a T b , h t o , n e x i k o h t 3 k t  M e H b m e  C K ao H eH  k  O K H O ie- 
HHK), TeM  v c T O Ë H H B e e  3 H a n e H H e  e r o  n e p e x o a H o r o  c o n p o T H B a e H H H  b o  B p e -  
MeHH.

CymacTBeHHoe BamiHHe Ha nepexozmoe conpoTHB.ieHHe 0 Ka3HBaeT TatoKe 
cnocoó oópaóoTKH KOHTaKTHHX noBepxHOCTea, TBepaocxb itaTepna.ia h ero 
yneabHoe c o n p o T H B a e H H e .

B  CBH3H c  p a 3 B H T H ejt b o ä s h u x  B h iK .ito H aT e .ieH  CüM O CTO STe.ibH H H  H H T e p e c  
y x e  H p H o ö p e T a e T  B o n p o c  o  n o ß e a e H H H  KOHTaKTOB n o a  b o u o h . 3 n e c b

COOCTBeHHO B03HHK3I0T ÄB3 B O npO C a:
1 )  HSMeHaeMOCTb conpoTHB.ieHHH KOHTaKTa n o  BpexieHH n o a  aeËCTBiieM

b o j u í ;
2) pa3pymeHHe oTaeubHHX nacTeft KOHTaKTa BcaeacTBiie o6pa30saHHa 

a.ieM eH T H bix  n a p .
K e c c e . i b p u H r  o u t e i a e T ,  h t o  e c a n  H e n pH xieH H T b  b  K a a e c T B e  KOH

TaK Ta M e r a . i . iH ,  a e m a m n e  a a a e K O  a p y r  o t  a p y r a  b  k o h t 3 k t h o m  p a a y  

( p a n  B o a b T a ) ,  t o  H H H e ro  o n a c H o r o  H e  H M eeT n e c r a .
E c . ih  * e  B3HTb MeTa.i.ibi, uaueKO nencanme, to  npH hx conpHKOCHOßeHHH 

B03HHK3I0T 3 . a . c . ,  npoH3BoaamHe c o  BpeMeHexi pa3T>eaaHHe xieTaaaa.
Hto KacaeTca nepBoro Bonpoca, t .  e. H3MeHaeii0CTH conpoTHBaeHHa KOH

TaKTa n o a  bouoë c o  BpeMeHexi, t o  aua BbiacHeHHH ero öbian nocTaBaeHH 
aoBoabHO mHpoKHe HaôaioaeHHH b B9H. B h3C thocth, 6hho npoßeaeHO 
TpH CepHH OnblTOB, H3 KOTOpHX BhlHCHHUOCb, HTO aOBOUbHO yCTOËHHBbie
p e ä y j ib T a T U  a a i o T  c a e n y i o m n e  n a p a i :  c  e  p  e  6  p  o - c  e  p  e  6 jP  o ;  a  a  t  y  h  b -  
a  a  t  y  h  b ; c  e p  e ô  p  o -m  e  a  b ;  H a H Ô o a e e  n a o x n e  p e 3y a b T a T U  a a B a a n  n a p b i :  
M e a b - M e f l b  h  m e a b - a a T y H b .  H a  <|>Hr. 5 2  n p u ß e a e H H  3 3 b h c h m o c t h  
H3MeHeHHH n a ae H H H  H a n p a m e H H a  n o  B pex ieH H  a a a  H e x o T o p b ix  n a p  M e T a a a o B , 
n o rp y iK e H H b rx  b  s o a y  h  H a x o n a m n x c a  T a x i 6 o a e e  3  x iê c .,  6 e 3  H a rp v 3 K H  
t o k o m .  H O B T o p e H H e  H aônK xneH H Ë  irp H  H a rp y 3 K e  ( n e p n o a H H e c K O Ë )  b  1 5 0  A  
n o K a 3 a a o  o n a T b -T a K H , h t o  n a p a  a a T y H b -a a T y H b  o ô . i a a a e T  H a n o a e e  y a a n -  

HMMH CB0ËCTB3XIH.
J I io ô o n H T H o  O T iieT H T b , h t o  c o n p o T H B a e H H e  KOHTaKTa n o a  b o t o ë  H e n o -  

c p e a c T B e H H O  n o c a e  n o rp y jK e H H a  c n a b H O  B 0 3 p a c T a e T  b  T e n e H H e  H e c K o a b K n x

5 3aE. 1311. — ByxseBHT 10. B. h MeaŁEjnoB. A. M.
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4>iir. 52. M3MeHeHue conpoTHBJieHHa pa3am m bix nap  k o h t3 k to b  n o a  
B oaoñ  co  BpeMeHeM.

3  — c e p e f íp o c e p e S p O ;  76  —  6pO H 3a-6poH 3a; 8 —  M eflb-M eflb; 1 4  —  JiaTyHb-.?iaTyHb, b  —
HHKe.Hb-HHKe.IIb.

n e p B tix  nacoB , a itotom y m e  HaHHHaeT n a aa T b  h a o c r a r a e T  aoB oabH O  hhskhx  
n p e a e a o B . TaKHM o 6 pa30M , Kan n o R a s a a n  9th  HaÓJiioaeHHH, n p n  npaBHJib- 
hom n o a 6 o p e  M aT epuajia  m o>kho  noayHHTb n o a  B o ao ñ  aoB oabH O  ycrolíM H- 
Bbie KOHTaKTbi h ó o a e e  HaaeacHbie, qesi Ha o t k p h t o m  B 0 3 ay x e , r a e  oóbmHO 
conpoTH B aeH H e KOHTaKTOB HMeeT T eH aen m u o  k  nenpepi.iB H O ,\iy p o e r y  c o
BpeMeHeM.

IlepeñfleM  T en e p b  k paccM orpeHHK ) BBJieHHa H3MeHeHHH conpoTHBaeHHH 
I<OHT3KTa OT CHJ l b l  H 3 )K 3 T H J .

n p n  HaaojKeHHH a B y x  KOHTaKTHbix noB epX H O CTeñ a p y r  Ha a p y r a ,  h o  6 e s  
c h o t h h  e m e  HX M ejK ay c o 6 o ñ ,  M e c ía  conpHKOCHOBeHHH ó y a y T  onpeae.'iH TbC H  
ToabKO BecbMa MaabiMH naom aaK aM H , Tan Kan KOHTaKTHyK) noBepxHOCTB, 
K an  6 b i , r a a a K a  OHa h h  6 b ia a ,  m o>kho paccM aT pH B aT b K an  p a a  H e S o a b im ix  
B bicT ynoB  h  B naaH H  (<|)Hr. 5 3 ) .  F io  M epe yBeJiHaeHHH Q K H M afom eíí c n n u  
M a ie p n a a  KOHTaKTa HaHHHaeT ae(Jio p M H p o B aT b ca , h  neM o h  M arw e, TeM 
fíbiC Tpee n ao m aflK H  conpHKOCHOBeHHH B 03pacT a¡oT , p a c T e T  T3K3K6 h  h x  
H H cao h  b  p e 3 y a b T 3 T e  n e p e x o a H o e  co n p O T H B ae H u e  n a a a e T .  r i p n  Haao)KeHHH 
KOHTaKTHbix noB epxH O C T eft a p y r  Ha a p y r a  n p e a m e  B c e ro  b  conpHKOCHOBeHHe 
n p íix o a H T  O T aeabH bie  H aH Ó oabiH H e BbiCTynbi. PaccM OTpHM  K aK ofí-H H Ó yab 
offHH M3 3 t h x  BbiCTynoB, n p eacT aB H B  e r o  c e o e  k b k  H eKOTopyK) nH paM H ay
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F.=Q

# i i r .  53. yTpupoBaHHoe H30- 
ßpaaceHHe KOHTairraoM tobkh.

(4>ht. 54). K onta CH.ia Ha nupa- 
jraay He xâBHT, oHa HMeeT ocrpHe, 
h c o n p o T H B .ie H H e  TaKoft nnpa- 
MHHH paBH O Ó eCK O H eH H OC TH. riO Â  
aeflCTBHeM ch,-íh n h pavana  ch .to - 
mKBaeTCH, h conpoTHBaemie ee
n a m a e T . O q e B H r w o ,  q i o  iL T o m a jo c a  S  (epur. 54) ó j r q t  o n p e ae H H T b C H  B e.iv ,-  

HHHOfi CHJIbl F  H BpeM eHHM M  C O npO T H B.ieH H eM  Ha CMHTHe o , t .  e .

<t>Hr. 54. Cn.iKjinHBâHTîe nnpaM H aaJibH oro 
KOHTaKTa noa aefiCTBiiev ch.iu HaacaTHH.

H a e a  3HaqeHHH a  b k g /c m 2 m a  HeKo r o p u s  vaTepHa.iOB:

M eab  ......................• . . 5 2 0 0 — 4000
A a iO M H H H fi.............................................  3 0 0 0
C e p e ß p o ..............................................  3 1 0 0
H n s e a b .................................................... 22 500

E cjîh  Bfcjpa3HTb conpoTHBJieHHe riHpaMHaw, H3 o 6 pa»:eHHOH Ha 4>nr, 5 4 ,b 
b  èyHKHHH b h c o t h ,  a  e e  b CBOK) o q e p e a t»  b  (JjyHKHHH F,  t o  b p e sy .ib T a T e  
E eK O TO pux ynpom eH H ft n p u n e i i  c c n e n y io m e M y  npocT O M y BH paaceH H io:

R , = ę = ,  ( 1 5 ,1 )

r a e  ; —  nocTOHHHaa, sa sH c a m a a  o t  v a re p H a .ia . H o, k  cożKa.ae.HHio, m h He 
3Haev jocraTOMHO aocTOBepHO M aTepnaa conpHKacaJomHXCs noBepxHOCTeß. 
noHBaeHHe Ha noB epxnocT H  cao a  OKHC/ia MoaceT ch -ib h o  HSveHHTh t io c to h h -  
eyk) B o a e e  h .ih  MeHee ycTofluH B ue 3HaqeHHH m a  ;  noayaaiOTCH npH  
VCaOBHH JCCTaTOHHO HHCTHX KOHT2 KTHHX KOBepXHOCTeft.

B a p a s e H H e  ( 1 5 ,1 )  m h nonyHHHH jsjih o jm o ß  to h k h  conpHKOCHOßeHna, 
t .  e . K o raa  m h «M een o j h y  napaM Hiucy. KaK noK33a.TH o i i h t h ,  nirpaMH- 
aaa b H u e  h B ooörue  3 aocT peH H ue koht3ktlj aaioT  saBHCKMOCTb conpoTH B ae- 
HHH OT ÄaBJieHHH, XOpOHIO COT.iaCyiOUXHXCH c (JjopMy.TOß ( 1 5 ,1 ) .  ¿.TH ITpH- 
Mepa Ha (fw r. 5 5  noK a3 aHa 3aBHCHMOCTb m a  f lßyx  mmhsBhmx k o h t 3k to b .

OrmaKo e ç ia  mh H M eeM  c o n p H K O C H O B e H H e  K e  b  o jh o S  T o q K e ,  a K O H T aK T  

33MSH s a p a H e e  bo mkothx Toqicax, qncao K O T o p u x  o6o3H2mmm q e p e s  n, t o

b 3 T0 M c a y q a e  H a K aacay io  T oq tcy  n p a je T C a  CH.ia H a s a n i s ,  paB H aa

E c .ih  n p i i  3TOM conpOTHB-ieHHe o ä h o ö  to h k h  c o c ra s a s e T  /? , ,  t o  o 6 m e e  
conpOTHsaeH He KOHTaKTa ä o jd k h o  6 h r b  b n  p a3  MeHbine, t .  e.

R  ™n n
H ojC T aB asa  3HaqeHHs R l H3 (jjopMy.TH ( 1 5 ,1 ) ,  H onyqH v

?i n  - ^
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<i>nr. 56. CxeMarauecKoe 
H3o6paÄeHHe meToraoro 

‘.KOHTaKTa.

npH M epO M  MHOrOTO- 
a e a H o ro  KOHTaKra mo- 
HCeT CiiyJKHTb meTOHHblÜ
KOHTaKT 5 6 ) ,  rae

HHCaO TOMeK n paBHO, 
Kai< MHHHMyM, ancay  
naacTH H KOHTaKTa.

E can mm paccMaTpH- 
BaeM, HanpHMep, caMO- 
ycTaHaBflHBaromHñCH  
nJIOCKHił KOHTaKT, ancao

T o a e K  conpH KO C H O BG H H H  ä o j d k h o  öb iT b  n o  M eH b iueft M e p e  n —  3 , T a K  i o k  

3TO COO TBeTCTByeT yCJIOBHHM paBHOBeCHH. ECJIH  Mbl HaHHeM  H a  TaK O rO  p o a a  

KO H TaKT  flaBHTb, TO, OHeBHÄHO, B CO npH KO C H O BeH H e  H 3H H yT  ö p H X O Ä H T b  BCe 

HOBbie H HOBbie TO H KH  n o  M e p e  B 0 3 p a C T a H H a  CHJIbl HajKaTHH.

B o 3 b M e M  T a K o ñ  c a y a a Ë ,  K o r a a  a n c a o  T o a e K  n p a c T e T  n p o n o p u n o H a a b H O  
c n a e  HałKaTHH

ti — cF,

noacTaBasm nocaeaH ee paßeHCTBO b (JjopMyay ( 1 5 , 2 ) ,  noayanM

r = F ( 1 5 , 3 )

B  3TOM BHfle (JjopMyaa Hanöoaee aacTO BCTpeaaeTCa b pa3aHaHbix pyKO- 
BoacTBax.

E c a n  Mbi BbrpaaiaeM F  b KHaorpaM M ax, a R  b oMax, t o  nocTOHHHaa* $ 
MOiKeT öbiTb oiieH eH a a a a  pa3an aH b ix  M aT epnaaoB  caeayiom ,H M n ancaoBMMH 
3HaHeHH3MH:

iHCTbie MeaHbie KOHTaKTbi , . • . . |  =  (0,09-v-0,14) 10—»
JlyaceHbie „ n  £ =  (0 ,0 7 + 0 ,1 ) 10“ 3
CepeöpflHbie KomaKTbi...............................£ =  (0,06) 10~3
KoHTaKT M eab-JiaTyH b............................... £ =  (0,3) 10-3

JlyaceHHe k o h t3 k to b  a aeT  o ô h h h o  x o p o in n e  p e 3 y a b T a ™ . f l e a o  b to m , 
h to  c a o f t  n o a y a b i  n o a a a e T c a  a e r a e  cmhthio h mm  n o a y a a e M  3HaanTeabH O 
ö o ab u iH e  aetfCTBHTeabHbie p a ö o a n e  KOHTaKTHbie noBepxHOCTH.

O  BeaHHHHe KOHTaKTHbix T oaeK , t . e . o  aeñcTBH TeabHOñ n a o m a a n  c o n p H - 
KOCHOBeHHH KOHTaKTHbIX nOBepXHOCTeft, MOJKHO CyaHTb Ha 0CH0B3HHH CHaM, 
OKHMaiOmefl KOHTaKTHbie nOBepXHOCTH, H BpeMeHHOrO COnpOTHBaeHHH
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CMflTHio Matepnaaa KOHTaKTa. fleñcTBH- 
TeJibHaa KOHTaKTHaa n j io m a jb  o n p e a e -  
JIH6TC5!, KaK OTHOUieHHe

5 = ^ = - f ’

rae F  —  cnaa cacaras KOHTaKTa b kg, 
a  o —  BpeMeHHoe conpoTHBíieHHe c m h th k )  . _

B kg/cm9. c o -  t Z S L J S ^ Í S S ^ .
n p o T H B aeH H H  K O H TaK Ta S ,  K 0H 6H H 0, n p o c y  06 o T ^ a a e  Tem ía).
M H o ro  M e H b iu e , neM  oómaa KOHTaKraaa 
noBepxHOCTb. Tan, HanpuMep, aaa  MejHhix k o h t3 k to b ,  c>KHMaeMbix c cnaoft 
b 20 kg, fleñC T B H T eabH aa naomaab conpH K O C H O BeH ua 6 y a e T  paB H a

■S = 5 ^ 0 = ° ' 004

KoHTaKTHbie n ao m aaK H  n rp a io T  6 o a b m y io  p o a b ,  KaK m u  yBHOTM a a a e e ,  
h b B o n p o c e  saeKTpoflHHaMHHecKHx ycH aH ñ b KOHTaKTax.

§ 16. H A rPE B A H H E  KOHTAKTOB riP H  nPO A O JD K H T E JIbH O H  H A rP Y 3 K E

B KOHTaKTe p a 3 BHBaeTca T en a o  o t  noraomaeMOñ hm m o iu h o c th  / 27?. rip H  
aaHTeabHOM HarpeBaHHH ycTaHaBaHBaeTca, HaKOHeH, paBHOBecHe Meacay 
pasBHBaioiii,HMCH TenaoM  h  TenaoM , oTaaBaeMbiM b OKpyacaioiHee n p o c rp a H -  
c tb o  H an b n p H aera io m H e  k  KOHTaKTy MeTaaaHHecKHe n a c r a .  B p e 3yabTaTe 
ycTaHaBaHBaeTca H exoT O paa T eM nepaT ypa. M aTeM aranecKOM y BupaaceHHio 
HOBbimeHHH T eM n ep aT y p u  b KOHTaKTe n o a a a tó T c a  ToabKO n p o c T e ta iH e  
cayqaH , iianpH M ep, aoóoB O ñ c t u k  iipoB oaunK O B  H an ih h h , t .  e . c a y ^ a ft  
Maao npaKTHHHbift. BoabniHHCTBO ace npaK ranecK H X  k o h t h k to b  p a cn e T y  He 
noaaaiOTCH B B uay h x  oneH b caoacH oft d>opMu. fleftCTBHTeabHO, B03bMeM 
KOHTaKT M acaaH oro  BbiKaioHaTeaH. 3 a e c b  m u  hmccm, c oaH O ñ c to p o h u ,  
noaBHJKHyio T p aB ep cy , c a p y r o f t —  6 o a e e  H an  MeHee MaccHBHbiñ H e n o a - 
BHHCHHÍÍ KOHTaKT, COeaHHeHHblfl C npOXOaHUM CTepMCHCM BUKaioHaTeaH em e 
n e p e s  npoM eK yTO H H ue M accHBHue a e T a a n . B c e  a r a  a e T a a n  b  t o h  vum 

,  HHOíl CTeneHH yaacTByiOT b OTBoae T e n a a  o t  MecTa conpHKOCHOBeHHH 
a n e p e a a n e  e r o  b O K pyxíarom yío  c p e a y , t .  e. M acao. B o n p o c  OTHOCHTeabHO 
npHrOaHOCTH K0HT3KT0B OKOHH3TeabHO pa3peUiaeTCH, T3KHM o6pa30M , TOabKO
npn noMomH BKcnepHMeHTa.

B c a y n a e  e c a n  k o h t 3 k t  n p e 3MepHO n e p e rp e B a e T c a , t o  moxcho h t t h  
B ceraa  aByMH nyraM H, h t o ó h  yMeHbuiaTb e r o  H arpeB . C oflHOñ c to p o h u ,  
HeoOxoaHMO CTpeMHTbCH k  yMeHbuieHHK) n o x e p b  b KOHTaKTe —  s t o  mohcho 
caeaaT b  a n f ío  yBeaHHeHHeM c n a u  h  a s e a r a s  Ha KOHTaKT, a n ó o  yBeaHáeHHeM 
HHcaa T oaeK  conpHKOCHOBeHHa; c a p y r o ñ  CTopoHbi, a a a  yMeHbiueHHH H arpeB a 
mohcho h t t h  Ha p a 3BHTHe noBepxHOCTeñ, HenocpeacTBeHHO n p n aera io m H X  
k  MecTy KOHTaKTa. í>Hr. 5 7  H aaiocT pupyeT  cKa3aHHoe. XleíicTBHTeabHO, m u 
HMeeM aB a  cay H as KOHTaKTa, K o ra a  ycaoB H s caMOro npHKocHOBeHHH 
ocxaioTCH oaHHMH h TeMH a c e , h o  4>opMa npHaeraK3iu.HX m3 c ch b o b  MeTaaaa 
HeoaHHaKOBa. CoBepm eHHO oseBHaHO, h to  k o h t 3 k t ,  H3o 6 paaíeH HUíí cnpaB a, 
SyaeT  H a rp e B a ra c s  npw  B cex paBHUx n p o r a x  ycaoBHHX MéHbme, seM a eB u fl,



70 KoHmanmbL annapamoe

t s k  KaK TeiMOBofi noTOK paccactiB aeTC H  TaM c p a 3 y  Ha 6ojit>m yio  n o B e p x -  
HOCTb.

H o p M aflb H b ifi flonycTH M biM  H a r p e B  KOHTaKTOB n p n  jy iH T ejibH O ii H arp y 3 K e  
npHHHMaeTCH o k o j io  70— 75° C n p n  T e M n e p a T y p e  o K p y iK a ro m e it cpea.b i 
b  35° C, t .  e .  n e p e r p e B  n o n y c K a e T c a  b  35— 40° C. 3 t h  naH H b ie  o t h o c h t c h  
K ax  k  KOHTaKTaM n o a  M ac;ioM , T a x  h  b  B 0 3 a y x e .

§ 17. IlOBEHEHHE KOHTAKTOB nPH KPATKOBPEMEHHMX- EOJIblHHX 
. TOKAX

FIpH n poT eK aH H H  n e p e 3  KOHTaKTbi O o jib u m x  tokob noH B Jim oT ca o c o S b ie  
yCJIOBHfl HX p aS O T b l, H a KOTOpbIX npHXOAHTCH OCTaHaBflHBaTbCH OTfleJIbHO.

Ecjih oSpaTHTbca k i|)Hr. 53 , t o  mohcho yBHneTb, m o  npn 6ojib- 
hihx TOKax pa3BHBaiomeecH b KOHTaKTe Tenjio He y c n e e r  OTcocaTbca 
AOCTaTOHHO dbiCTpo. npoHcxoAHT SbicTpoe HaKonjieHHe Tenjia, MecTHHfl 
HeflonycTHMO CHJibHbift neperpeB  MeTajuia, npHBOflsmniil sanacTyio k ero 
paouiaBJieHHio h CBapHBaHHio n e a t n y  co6o it KOHTaKTHbix nacrefE OqeBHimo, 
HTO BepOSTHOCTb npHBapHBaHHK KOHTaKTOB TeM dojibm e, neM 60JIbffle MOin- 
HOCTb, norjiomaeM aa koh thk tom , h neM MeHbiue TenjionpoBoimocTb MeTajuia.

B 3HaHHTejibHOft CTeneHH p a 3 p y in e H H io  h csap H B aH H io  KOHTaKTHbix n o B e p x -  
HOCTeft c n o c o 6 c T B y iO T  sjieK TponH H aM H H ecK H e chjim, pa3B H B aio inH ecsi b  koh- 
T aK Tax h  f lo c T H ra ro m H e  3H aH H TejibH bix BejiHHHH n p H  TOKax n o p o T K o ro  3a- 
MblKaHHH.

n p H p o j i a  aneKTpoflH HaM HHecKHX chji b KOHTaKTe 6 y n ;eT  noriH TH a, ec jn i 
o S p a T H T b c a  k (|)H r. 5 8 . J le ic T B H T ejib H O , mbi bhuhm, m o  to k  c 'o a h o 0  koh- 
TaKTHOft noBepxH O CTH  n e p e x o A H T  Ha B T O pyio  n e p e 3  M ajib ie  n jio inaA K H . 
TaKHM o 6 p a 3 0 M  npOHCXO&HT CTHFHBaHHe H HOBOe pa3pe>K eH H e „JIH H H 0“ TOKa. 
3 t h  o xae ji& H b ie  jihhhh moikho paccM aT pH B aT b  KaK npoB O A H H K n c  pa3H biii 
H anpaB JieH H eM  TOKa, b p e 3 y jib T a T e  n e r o ,  oneBHAHO, co30.aeTC5i CHJia o r r a j i -  
KHB3HHH. 3 T a  CHJia n p o n o p n n O H a jib H a  K B a a p a T y  TOKa [cm. (1 1 ,6 ) ] . npn  
HOCTaTOHHOft BeJIHHHHe TOKa BJieKTpOAHHaMHHeCKaa CHJia MOHieT OCJiaSHTb 
HaiKaTHe b KOHTaKTax h n a n c e  ycT paH H T b e r o ,  b  cbh3h c n e w  npe3M epH O  
B 0 3 p a cT eT  n e p e x o j iH o e  co n p oT H B JieH H e 7?, a C JienoB aT ejibH O , h M oiipiocT b, 
B bw ejiH iom aiicH  b KOHTaKTe P R . 143 s t h x  p a c c y jK n e H H ii oneB H A H a pom > 
o^eK TporiH H aM H qecK H X  chji b ycTofiHHBOCTH KOHTaKTOB. H a o rp o M H o e  
3H aneH H e sjieK T ponH H aM H necK H x ycH JiH ft yK a3H B aiO T o n H T b i n o  o n p e -  
AeJieHHIO CBapHBaiOmHX TOKOB y  Me£HbIX H aJIIOMHHHeBblX KOHTaKTOB. 
H a n e p B b i l  B 3 rjia n  C TpaH H o, h to  a/noM H H H eBbiil k o h th k t o S jia n a e T  
O o jib in eK  ycToflHHBOCTbio, neM  M enH bifl, t .  e .  M enHbift k o h t3 k t HaHH- 
H aeT  n jiaB H T b ca  h C B apH BaTbcn n p n  M eH binnx  TO K ax. O n n a K O , e c jw  n p n H aT b  
BO BHHM3HHe, HTO gjieKTpOflHHaMHHeCKHe CHJIbI 33BHCHT OT BeJIHHHHbl nJIO- 
m aflK H  COnpHKOCHOBeHHH KOHTaKTOB, njIOIH,a,2;Ka H<e COnpHKOCHOBeHHH 
33BHCHT, KaK MbI BHfleJIH p a H e e ,  OT TBepnOCTH M aT epH aJia  H CHJIbI OKaTHH 
KOHTaKTOB, TO CTHHeT HCHO, HTO y  ajIIOMHHHH, KHK y  fiO Jiee MHTKOrO M aTe- 
p n a j i a ,  s jieK T poA H H aM nnecK H e chjih  n p n  n p o n n x  paB H bix  y c jiO B n a x  S y u y T  
M eH bine h ,  H ecM O Tpa H a to , hto ajiiOMHHHS 6 o j ie e  J ie rx o n jiaB K H K  M a T ep n a ji 
h ixaeT 6 o jib n iH e  n e p e x o n H H e  conpoT H B jieH H H , to k h , n p H  K O T opb ix  h3hh- 
HaiOTCH p a3 p y m eH H H  KOHTaKTOB, n o c T H ra io T  6 o j i e e  b h cok h x  n p e n e J iO B , aeM 
B M6flHbIX K O H T am ax .
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T o k , npH  KOTopoM H acT ynaex  pa3pyuieH H e k o h t 3 k t o b  h  h x  C B ap n B aH H e , 
HaXOÄHTCH B 3aBHCHMOCTH 
p T  CHJIH, C KOTOpOñ OKaTbl 
KOHTaKTH. H a  OCHOB3HHH
onbiTOB B3H 6biJio ycTa- 
HOBJieHO, HTO MaKCHMajlfa- 
HblË MTHOBeHHHË TOK, npH  
KOTopoM H acTynaeT cBa- 
pHBaHHe KOHTäKTOB, MO- 
jK eT óhiTb n p e a c T a B J ie H  
npocT oË  (|)opM yjioË

i = k V~f ,
/

r a e  F  —  c n a a  H am aT H st b  k g .  n o c T O H H H a a  K  3 3 b h c h t ,  raaB H W M  o 6 p a 3 0 M , 
o t  M a T e p n a .a a  h  H H ca a  x o x e K  conpH K O C H O B C H H a. H a  o c h o b 3 h h h  onb iT O B  
c n a ^ b p e B b iM H  xie&TKHMH KOHTaKTaM H (< |)H r. 5 9 ) ,  r a e ,  KaK n p a B H n o ,  H M ena  
MecTO o a H a  TOMKa co n p H K O C H O B eH n a , 6 b ia o  y cT aH O B aeH O  a a a  M a T e p n a a o B :

M e a t-a a iy H b .................................. K =  3,8 • 103
M e a b - M e a b ................................ K  =  4,1 • 103
AaiOMHHHË-jiaTyHb...................K  =  5,05 • 103

¿ B ih  c a M o y c x a H a s a H B a io m e r o c a  n a n b n a  (c m . a a a e e  B n a b i k o h t 3 k t o b )  

K03(|)HU.HeHT a o c T H r a e T  3 H a aH T eab H O  6 o a e e  b m c o k h x  3 H an eH H Ë . T a x ,  
Mm KOHTaKTa M eaB-aaxyHb K =  5 ,7 5  • 1 0 3.

JT o  CHX n o p  Mbi r o B o p n a n  0 6  ycTOËHHBOCTH 3 3 M K H y T o ro  K O H TaK Ta. H a  
np aK T H K e b  B b iK a r o n a T e a a x  n p n x o a H T C H  e m e  h m c tb  n e n o  c B K jnoneH H eM  
H a c y in e c T B y io i n e e  b  n e n n  K o p o T K o e .  B s t o m  c a y n a e  e m e  npH M euiH B aioT C H  

MexäHHMCCKHe CB0ËCTB3 KOHCTpyKHHH K O H TaK Ta.
ripH  3âMbIKaHHH K0HT3KT0B OaHOBpeMßHHO HâHHHaeTCfl H 3 aMbIKaHHe 

nenn, t .  e. HapacTaHHe TOKa. E c a n  3aMHKaHne k o h t 3 k t o b  HaeT oneHb 
MeaaeHHO, t o  o h h  M oryT nocT p aaaT b  BcaeacTBHe c a a ô o r o  naKOiraeiiHH cHabi 
HaïKâTHH, KOTopas BOOÔine yBeanHHBaeTCH n o  M epe BKJiioHeHHH. n p H  c j i h u i -  
KOM ÎK6 BbICOKOË CKOpOCTH BKIHOieHHJI M OryT nOHBHTbCH MeXâHHMeCKHe 
KoaeöaHHH h  BHÔpanHH KOHTaKTHbix nacT eË , npHBOAHinne k  oôpaTHMM 
pa3pbiBaM n e n n  h  pa3pymeHHHM k o h t 3 k t o b  HaH h x  CBapHBaHHHM, n o a  
aeËCTBHen B03HHKaioineË a y r n  h  CH/ibHoro pacnaaßaeiiH H . B  B biKm onaTenax, 
HMeioinHx raaBHbie h  HCKporacHTeabHbie KOHTaKTbi, ocHOBHaa T im ecT b npn 
BKaïOHeHHH nOXŒTCH Ha HCKpOraCHTeabHHe KOHTaKTbl.

J i ja  o ö e c n e n e H H H  H a a e a tH o r o  B K H toneH H a n e n n  6e3 n o B p ex c a e H H H  k o h - 
TaKTOB MOHÍHO HTTH nO  n y T H  yBejIHWÔHHÎI CKOpOCTH H âp3CTaH H H  aaB aeH H H  
b  K OHTäKTe h  n o  n y T H  ycT p âH eH H H  B H Ô p an H Ë  c o n p H K ac a ïo in H X C H  n a c T e Ë . 
T a y m e H H e  B H Ô p a n n Ë  k o h t 3K t o b  m o h c h o  n o n y x H T b  H aH  n p n  n o M o m H  n p H -  
MeHeHHH c n e u H a a b H b ix  a e n n ^ e p o B  m u  a o s o a b H O  n p o c T b iM  c n o c o ô o M ,  
a  HMëHHO —  n y fe .M  npH M eH eH H H  n p e a ß a p H T e a b H O r o  h  a  xc a  t  h  h .

KoHTaKT c npeasapH T eabH biM  HaxiaTHeM (4)Hr. 7 1 ) aocT H raeT  cp a3 y  a s y x  
n e ae Ë : 1) o ö e c n e q H B a e T  ô o a b u i y i o  c K O p o c T t  n a p a c T a H H H  
C H J i b i  h  a  x i  a  T h  h h  2 )  r a y m e H H e  K o a e ô a H H Ë .

n y T b , KOTOpbiM aocTHraeTCH n p eaßapH T eabH oe H a K a rae , aceH  h3 4>nr. 6 0 ,  b. 
H jih  cpaBHeHHH noK a3aH a cymHOCTb KOHTaKTa 6e3 n p eaB ap n x en b H o ro  H a d a 
r a n ,  r a e  c n a a  pacT eT  o t  Hy/m n o  M epé 3a«aTHH npyiKHHbi (cjjHr. 6 0 , a). 
H p n  npeaBapHTeabHOË saraiK K e npyxiHHH KOHTaKTa h npnaaHHH e n y

Ënir. 58. KapTHHa pacnpeaeaé- 
HHfl Tona b MecTe nepexoaa ot
OÄHOfl K0HT3KTH0H nOBepXHOCTH

k a p y ro H .
4>ht. 59. riaab-
neBblH K0HT3KT.
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V V

61. SjieKTpoflHHaMH^ecKHe 
CHflhI B K0HT3KTe npH KOpOT- 

KOM 33MbIKaHHH.

ynopa C03aaeTca bo3mo>k-
HOCTb HapacTaHHH CHaw nocne 
coyaapeHHH koht3ktob yx<e o t 
neKOToporo HaaanbHoro 3Ha- 
qeHHH F0. Poab npenBapHTenb- 
HOTO HałKaTHH OHeHb xopo- 
rno HnmocTpHpyeTca (|)Hr. 61.
npejicTaBHM ce6e, mto mm

xothm noayHHTb Tanoe 3HaMeHHe cna Ha>KaTHa, npH kotopom ohh Bceraa 
0Ka3biBaj0Tca Bbime, neM 3neKTpo,n,HHaMHHecKHe ycHana.

Ha <j)Hr. 61 noK a3ano nocpeacTBOM cnnon iH oii KpnBOfi H3MeHeHHe TOKa 
KopoTK oro 3aMbiKaHHa b HaHaJibHbiK nepH oa bo BpeMeHH. TaM ace HaHeceHO 
nocpeacTBOM iiiTpnxoBaHHofi KpHBOił 3Ha>4eHne aaeKTpoflHHaMH^ecKod 
chhh, pa3BHBaiomeiłca b KOHTaKTe npH npoxo>K.neHHH a ep e3  H ero TOKa 
K opoTK oro 3aMbiKaHHH. OneBHflHO, h to 6 u  nepeKpbiTb 3HaHeHHa aneKTponn- 
HaMHHeCKOił CHnbl CHnOfl HaHOTHH Óe3 HSJIHHHi! npeflBapHTeHbHOft 33TH>KKH
npyłKHHbi, OHa aonjKHa HapacTaTb n o  BpeMeHH, KaK nonasaHO Ha 4)ar. 61.
npH  HaanHHH ace npeaBapH TeabH oro HawaTHH HaKnoH KpHBOft mo>kho cne- 
naTb MHoro MeHbrne. TaKHM o6pa30M  b kohchhom HTOre Mbi mhoto 
BbinrpbiBaeM Ha KOHeanofl cnne, KOTOpyio Heo6xo.nHMo npeon,oaeTb npH 
BKmoaeHHH h KOTopaa b cymHOCTH b KOHue BKnioMeHHH y>xe h He HyaiHa. 
HaM Heo6xoaHMO nepeKpbiTb, raaBHbiM o6pa30M , TonbKO nepBbifł nuK TOKa.

C n e a y e T  OTMeTHTb, mto Ha npaKTHKe HaómoaaaHCb HHor.ua c a y a a n  n p n -  

B ap H B aH H a  KOH T3KTO B h H e  Ha nepBO ft a M n a H T y a e ,  a c n y c T a  H e c K o a b K O  

n o a y n e p H O flO B .  9 th  c a y n a H  o n e H b  p e a K H  h M o r y T  H M eTb M ecTO  T o a b K O  

npn y c a o B H H ,  B O -n e p B b ix ,  cp aBH H TeabH O  c a a ó o r o  3 a T y x a H H a  TO Ka, t .  e. 

K o r n a  n o c a e a y io u rH e  n o a y B o a H b i T O K a  M a a o  O TanaaiO TCH  o t  n e p B o f l h, bo- 
b tophx, K o r a a  otcoc Ten/ia o t  K O H T aK T H b ix  T o n e K  cp aB H H T e ab H O  c a a 6 ,  t .  e. 

K o m a  M oaceT h tth  y c n a e H H O  n p o n e c c  H a K o n a e H n a  T e n a a .

TaKHM oÓpa30M CBapHBaioiii.Hfl tok 33bhcht ot tJiopMu conpHKacaiomHXca 
n0BepxH0CTeii h MaTepnaaa koht3ktob. ilpn  stom 3apaHee TpynHO CKa3aTb,

a) 6)

4>ht. 60. HapacraHne aaBaeHHH b KOHTaKTe npH: 
a  —  o T c y T C T B H H  n p e a B a p H T e a Ł H o r o  H a w a T H a  h  
b —  npn HaaHHHH npeaBapHTeabHoro HaaoTHH F0.
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í ’Er. 62. <t>nr. 63. LLlHHHbie coejHHeHHij.

KaKOft H3 <J)OpM MOHfHO npHTIHCaTb 6ÓJIŁHiyK) yCTOftMHBOCTb. Xi.e8CTBHTe.lbHO, 

n .iocKH e  koh tük tu  co3jiaK)T yc.TOBHH x o p o n ie r o  O T e o ca  Ten.ia o t  Toqe¡c 

COnpiłKOCHOEeHHfl, HO 3aT0 B II. IO CKH X  KO H TaKTaX  a.ieKTpOAHHaMHHeCKHe CH.TŁi 

ciioco6hh aocTHraTb SojibniHx 3HaqeHHft. B apyn ix  KOHTaiaax, HanpHMep, 
n o . iy c ^ e p H q e c K H x  h.th K O H H ie c K H x ,  yw enh iiia ioT C H  a a e K T p o a H H a u H q e c K H e  

VCH.THH, ho ycviOBHH OTcoca Temía, B o o ó m e  roBops, yxyjunaioTCH. Í I o  Haó.iio- 
jeHHBM, n p o s e a e H H U M  b B3H , 6h.io jcrmosneHO, h to  kohthkt, o6pa3yeMwfl 
KOHYCOM C UH.THH1P0M ((})Hr. 62), JiaeT ÓO.lblHHe npHBapHBatODXHe TOKH, 
qe>!. n . io c K H ü ,  na.ibiieBHíí, ho CBapHBaHHe Moacer H iie T b  uecro  c n y c r a  mhoto 
no.iynepHO.ao3 nocae n a q a . ia  KoporKoro. 3 to  n o jíT B ep jsj ia e T  c K a 3 a H H o e  

Ebiine.

§ 18. THIlbl KOHTAKTOB

a) l e c T K H e  coe j THHeHHH.  Cpean acecTKHX coejiHHeHHft HanSonee 
racnpocTpaHeHHHMH Ha npaKTHKe he.thiotch óo.iTOBbie coeaHHeHHH. 3 th  
coeanHeHHH BCTpenaiOTCH b 6o,ibniHHCTBe cnyqaeB Tan, m e npHxojHTCH 
np0H3B0¿THTh npHCOeAHHeHHH (OTBeTB.ieHHíí) H HapaiHHSaHHH npOBOaHHKOB 
b BHje n.TOCKHX niHH —  noaoc (<pnr. 63). IIpobojihhkh b BHjte no.ioc Bcrpe- 
qaioTca, raaBHHii oópa30M, b pacnpeaenHTenbHHX ycTpoñCTBax hh3koto 
h cpejmero HanpaHíeHHH (10 kV) h HMeHHO Tai?, m e hphxohhtch RMem 
jeno yace co cpaBHHTenbHO óo.ibiiihmh ?UHTe,iL.HHMH tokbmh (s to  rioaa- 
B,THiomee óoirbmHHCTBO pacnpeae.iHTe.ibHbix ycTpoñcTB, M0HTnpyeMbix BHyipH 
noüenieHHÉ). H.ih ynoóciBa itoeraaía bhbojih annapaTOB, npenHasHaneHHUX 
TUS T3KHX yCTaHOBOK, Bbin0.1HSH0TC3 B T3KQM BHA&, HTO6h¡ MO/KHO Stí.lO 
TIpOHSBOJIHTb npHCOejXHHeHHH IblOCKHMH HIHHaMH (peaKTOpbí, TpaHC(J)OpMa- 
TOpH  TOKa, pa3T)e5.HHHTe^TH, EHKJIIOqaTeJIH).

Ha npaK T H K e HMeioT noBO.ibHO n iH poKoe pacnpocipaHeHHe h  t b k  H a3H- 
BaeMHe KOHycHbie saaíHMH, Tpe6yiom He Kpyr.ibix ih h h  (4 )h t, 6 4 ) .  H o  
Kpym bie h ih h h  He s k o h o m h t h o  npuMeHJíTb a n a  ó o . t l h j h x  t o k o b  b b h a y  
HB.ieHHH CKHH-3(jK})eKTa, b  p e3y.ibTaTe nero, Kan H3BecTH0, pacTeT aKTHBHoe- 
conpoTííB.ieHHe h i h h h  nepeiieHHOHy t o k v .  He.ieHHe C K H H -ai^eK T a b  n-iocKHx  

uiHHax BHanHTe.ibHO MeHee npoaaaaeTCH, n eu  b  Kpyr.iux. K p y m b ie  h i h h h  
Ham.iH n iH p o K o e  pacnpocTpaHeHHe, raaBHHM o6pa30M, Ha b h c o k h x  H anpn- 
xeHHax, t .  e. Ha 35 kV h  BHHie. 3necb t o k h  y>xe  H eBenH KH , t h k  h t o  
HeBe.iHKH h  npHM eHHeM He ceneHHH, a cnenoBaie.ibHO, HB.ieHKe CKHH-B<J)(j3eKTa 
He HrpaeT cym ecTBeHHoa po.TH. Ho K p y ra n e  h i h h h  Ha b h c o k h x  H a n p a x e -  
HHHX npHM6HHI0TCH e m e  H H3-3a HB.16HHH KOpOHH, KOTOpOñ, OHeBHHHO, 
cnocoScTBOBLiH  6 h  cpaBHHTe.ibHO o e rp n e  Kpaa i l t o c k h x  n o .io c .
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riflOCKOCTb nepeKpbITHH UIHHHblX K0HT3KT0B 3aBHCHT OT CeHeHHa UIHHbl. 
B óojibiiiHHCTBe cay u aeB  BejiÉHHHa HanycK a (n ep eu p b iT H a) ö e p e T c a  paBHoa 
uiHpHHe iiiHHbi, t . e . a —  b (c})nr. 63); H H oraa  a e a a io T  a >  b, h o  hohth 
HHKOr j ia  HaOÓOpOT. ÆaH CTarHB3HHa naOCKHX UIHHHblX KOHTaKTOB OÖblMHO 
npHMeHHK3TCH >Keae3Hbie öoaTbi, TaK KaK c noM om bio  hx m o>kho  noayuHTb 
BHaMHTeJIbHbie CHJXbl 3aTH)KKH. KaK TOKOBeaymHft saeM eHT OHH p o aH  HHK3K0ÍÍ 
He HrpaiOT, Tan KaK to k  n ep ex o aH T  HenocpejtCTBeHHO o t  u ih h h  k luhhs 
u e p e 3  KOHTaKTHyio naocKOCTb. AMepHKaHCKaa n p a ic raK a  Ha ochob3hhh 
oócTOHTeabHbix SKcnepHMeHTOB n p H iu a a  iio h t h  HCiiaiouHTeabHO k npHMeHe- 
HHK» CTaH/tapTHblX ÖOaTOB ÆHaMeTpOM B noaflIOftMa, n p n  9TOM HHCaO HX 33BHCHT 
o t  nepeK pbiB arom eń n a o m a a u .  H n x ie  a a e T c a  T a ß a u p a  peKOMeHayeMbix 
^ n c e a  noaaioftM OBbix óojito b  a a a  iu hh  pa3aH U H oro c e a e H n a , onyôaiiKOBaH- 
aaa b „El. J o u r n .“ N° 9, 1933 r .

TaóAuąa 9

Pa3MepbI CTOpOH 
ceaeHHH riojioc 

b atoflMax

O ßm aa nepeKpbi-r 
Baromaa noBepx-

HOCTb B KB. ÄfOHMaX

Hiicao
Ô03TOB

1X1 1 1

4 *1 2,25 1

2 x l 4 2

4x1 6,25 4

3 X 1 9 4

4 x 1 16 4

5X 1 25 6

6X 1 36 6

r-H 
|rf

XCO 64 9

1 0 x 1 100 9

CaeayeT oTMeraTb, mto b cayaae npnMeHeHHa HecKoabKHx h ih h  (aaa 
ôoabmnx t o k o b ) caeayex hx ôpaTb BnepenaeT, Kai< noKa3aHO Ha cf)Hr. 65, a , 
a He nonapHO, KaK noK33aHO Ha (J jh t. 65, b. Bo BTopoM cayaae KOHTaKTHaa 
paôoaaa noBepxHOCTb noayaaeTca yMeHbiueHHoñ. flaa  HecKoabKHx napaa- 
aeabHHx iu h h  ancao CTaatHbix öoaTOB ocTaeTca Ten a<e caMWM, hto h aaa 
ÆByx.
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4>Hr. 65. CpaiHHBaHHe na- 
KeioB uiHH. a —  npaBHafe- 
Hoe; b — HenpaBHJibHoe.

KáieCTBO CÔOpKH JKeCTKHX KOHTâKTOB H rpaeT ÔOAblUyiO pOAb B HX paÓOTe 
b 3 KcnjioaTan.Hn. 3 a e c b  HeoóxoAHMO HMeTb b BHAy ^ a x  iranejKHOCTb 3a- 
TH5KKH, TäK H 3aHHCTKy KOHTâKTHblX nOBepXHOCTeË npH CÖOpXe. FljIOXafl 
saraJKKa h  3arpH3HeHHbift k o h t3 K t  c caM oro H a aa a a  h jih  OKncjieHHe e ro  
n o c a e  n a o x o ß  3aTa>XKH M o ry r noBecTH k  ape3M epH0M y n e p e rp e B y  
KOHTaKTa, a  npH  k o p o t k h x  3aMbiK3HHHX na>xe k  pacnaaB aeH H io . i la p b i  
MefáJUia, n o aB aa io in H eca  npH s to m ,  M oryT npHBecTH k  nepeKpbiTHaM , Tax 
Kan oHH cnocoöH bi c h a b h o  CHH3HTB A H snexTpH necxyio  npoHH ocTb BoaAyxa.

K o ra a  KOHTaKT n e p e a  c ó o p x o f t n o A sep raeT ca  3aHHCTxe (HajxaaHHOft 6 y -  
M aroß h a h , Kan pexoM eH ayioT  aMepnKaHUbi, necKOCTpyflHbiM annapaTOM ), 
to  TyT >xe HeoöxoaHM O e r o  CMa3biBaTb Ba3eaHH0M a ah  npeAOTBpameHHa 
n p o n ecco B  oxH caem iH . OcoöeHHO BHHMaTejibHO c a e a y e T  b s t o m  o t h o u ic h k h  
noaxoflH Tb k  aaioMHHHK), Tax Kan o h  oÖJiaaaeT ¿ o a b in o ß  cxaoHHOCTbx) 
k OKHCJieHHio ; n a eH x a  >Ke o k h c h  aaioMHHHH m o ä c t  ä h tb  oaeH b B bicoxoe 
nepexoA H oe conpoTH BaeHHe h  aaace  HexoTOpyio h 3 0 a h h h io . rip H  cnabH bix 
n arpeB ax  lu h h , HanpHM ep, n p n  p e g p k a x  k o p o t k h x  3aMHKaHHfl, nponcxoA H T 
pacrnnpeH H e M aT epnaaa, a caeaoB aT eabH O , h  b o s m o jk h o c t b  pacT aaieH H a 
ó o a t o b , e c a n  o h h  cnabHO 3aTHHyTbi. 3 t o  MO>xeT npHBecTH k  ocaaöaeH H io  
KOHTaKTa h cnabHOMy e ro  n e p e rp e B y  n p n  n aab H efim eß  aanT eabH O ß e ro  
paöoTe h  peiKHMax K opoT K oro 3aMbiKaHHa. jQ,aa coxpaH eH na AoeraTOHHoft 
CTenerra Cth jk k h  u ih h  a a a ie  npH  HeKOTopoM h x  ocaaöaeH H H  oaeH b  n o ae3 H o  
3aKaaabiBaTb npyacHHHbie rnaßöbi.

b )  K o H T a K T b r  c n p y a c H H a m H M H  m e K a M H .  T a x o r o  p o a a  x o h -  
TaKTbi n o a y a n a H  m n p o x o e  p a c n p o c T p a H e H H e  b pyÖ H A bH H xax H H 3K oro H a- 
npaiK eH H a h  b  pa3T>eAHHHTeaax. Ha c jjh t. 6 6  H 3o6pa)K eH o H ecxoabK O  b h a o b  
KOHTaKTOB C npyjKHHHIHHMH ffleXaMH. KaK BHAHO H3 STHX pHCyHKOB, n o -  
AOÔHbie KOHTâKTbi T p e ô y io T  n a o c K O ß  n a n  K p y r a o ß  BbieMHOß n a c r a ,  n p n a e M  
K p y ra a a  BbieMHaa n a c r a  oöbinH O  HMeeT MecTO y n p eA O x p aH H T eae ß  ( a p n a -  
T y p a  T p y ó o x ) .  Y  p a sn eA H H H T eaeß  h  pyÖHAbHHKOB BbieM Haa n a c r a  (ho> k) 
A e a a e T c a  TOabKO n a o c K O ß  n a n  H3 i h h h u  h a h  h 3  6 o a e e  t o h k o t o  M a T e p n a a a , 
s a r a y r a r o  jx o a o ó o m , h o  T a x , h t o  ö o x o ß b ie  x o H T a x ra b ie  n o se p x H O C ra  ocT aioT - 
c a  onaT b-T aK H  naocK H M H  ((J in r. 6 6 ) .

Cnaa n a d a r a n  b KOHTaKTe C03AaeTca 3a cneT  npyJK H H am ero aeßCTBHa 
m ex, nosTOMy o h h  a o a jk h m  H 3r0T0BaaTbca h 3 a o c t a t o a h o  y n p y r o r o  MaTe- 
p H aaa . E c a n  AJia s t o H u e a n  npHMeHaiOT Meab h a h  aaTyHb, t o  o ö h h h o  
6 ep y T ca  TBepAbie copT a (xoaoAHOTHHyTbie). H H o ra a  AJia c03A 3hhh m a o x -  
HOCTH AOÖaBaaeTca CTaabHaa npyncHHa. X[a h  yB eanaeH H a n n c a a  r a n e x  

onpHKOCHOBeHHa m exH  o ö m h h o  pa3A eaax)T ca Ha H e cx o ab x o  nacT eß  c TeM,

4nir. 64. KoHHaecxHÖ 3anaiM  aah 
Kp y ra b ix  u ih h .



MTOÖbi xa>x,uaa nacTb Morna caMOCTOHTenbHO oöpa30BaTb KOHTaKraoe coe- 
flHHeHHe c  ho>kom  (tjjHr. 6 6 ) .

c )  T o p u e B b i e  k o h t a k t b i .  B  s to m  c n y a a e  x o h t b x t  o cy m e c T B /ia e T c a  
n p H  n o M O in n  cTbiK a T O X O B eny inux  n a c T e f t a n n a p a i a  b  H an p aB u eH H u  hx 
ABHJKeHHH. Ha cjrar. 67 n o K a 3 a H a  cxeM a y cT p o fiC T B a T a x o ro  x o H T ax T a . Owe- 
b h ä h o ,  u t o  T a x o r o  p o n a  KOHTaxTbi ó y n y T  nocTaTOH HO H anexcH bi, ec jrn  hx 
o x a T H e  npoH 3B O Ä H Tca n e p e 3  fle tJjopM auH io  npyjK H H . n p y n c H H a  M o jx e i ö h t b  

n o M e m e H a  h j ih  b  caMOM x o H T a x T e , x a x  s t o  ß b u io  n o x a 3 a H o  Ha (jour. 67 , 
m m  n p H  n o M o m n  o ö ip e K  npy jx H H b i, u e p e 3  K O TO pyio n ep en ae T C H  o n i a  Tarn  
o t  uiTaHTH Ha T p a ß e p c y  (<})Hr. 6 8 ) .  T o p u e B b ie  KOHTaxTbi H a x o a a T  CBoe 
npH Jio îx eH H e, ruaB H biM  o 6 p a 3 0 M , b B b ix u iO H aT eu ax  h  BbinouHinoTCH hjih 
b  BHue uu jiH H Ä poB  c  n u o c x o c T b io  b  M ecTe xacaH H H  h u h  b  BH ue n o u y c f jie p b i. 
C ( |)ep H H ecx H a  KOHTaxT o ö u a u a e T  n o  OTHomeHHX) x  n n o c x o M y  TeM npeHM y- 
iuecTBOM , HTO y H e ro  ô o n e e  o n p e n e j ie H H o  t|>H xcH poB aH a T o u x a  c o n p H x o c -  
HOBeriHH, BCJieacTBH e n e r o  yBeuHHHBaeTCH y u e jib i- io e  Ha:>xaTHe h  b p e 3 y a b -  
T aT e n o jiy a a e T C H  J iy n in e e  co n p H x o cH O B eH H e M eT aju in u ecx H X  n o B e p x H O cre fl. 
C Äpyrofi C T opoH bi, b  T opueB O M  KO H TaxTe c n o co Ö H b i p a3B H B aT bca 3HaaH- 
T e^b H b ie  s jiex T p o u H H aM H H ecx H e cH jibi OTTajiXHBaHHH, T a x  x a x  3 u e c b  H eub3a 
paccH H TbiB aTb Ha 6 o u b iu o e  h h c j io  T o u e x  conpH X ocH O BeH H H  u , x p o M e  T o ro , 
3TH CHJIbl HHUeM He XOMneHCHpyiOTCH. BCJienCTBHe 3THX npHHHH T opueB oft 
XOHT3XT He n a e T  BbICOKOË yCTOfiHHBOCTH n p H  ÓOJIbUIHX TOXaX -H TpeÓ yeT 
3HaHHTeUbHbIX OKHMaroiUHX yCHUHË.

O co 6oe MecTO cpeuH TopueBbix x o h t 3 x t o b  3aHHMaeT Tax Ha3biBaeMbifi 
coneHOUHHbiñ xoHTaxT. 9 t o t  xoHTaxT oöpa3yeT c o 6 o ë  cuHpauH (4>Hr. 69). 
Tox, npoTexaa no cnnpanaM oöenx nacTeü xoHTaxTa, co3naeT CHJibi b 3 3 h m o - 

neflCTBHH, xax  Moxny xaTyuixaMH, CTpeMiiinnecH CTHHyTb Mewny co6oñ 06e 
nać™  xoHTaxTa, a CJienoBa'rejibHo, h  yBennnuTb cnay  HarxaTHH b  xoHTaxTe. 
Cuna B3aHMoneftCTBHH c vcnexoM xoMneHCHpyeT cnjibi orrajixHBaHHH h c o 3- 

naeT eure 3HaHHTejibHyx) noöaBouHyio CHJiy oxarasi. H yjxno o t m c t h t b , 
h t o  (j)HpMa BBC b  n p o p e3H xoHTaxTa 3axjianbiBaeT TBepnyx) H30U5innio, 
MTOÖbi cnenaTb h x  HenpynuiHHiuHMH. OnbiT noxa3an, h t o  npocTO cnnpanb- 
Hblft XOHT3XT OÖJianaeT CnOCOÓHOCTbK) CHJIbHO U,e(|)OpMHpOBaTbCiI npn npo- 
TexaHHH Toxa no cnnpannM c nocnenyioinHM OTÖpocoM npn Hcne3HOBeHHH 
CHHbi. B pe3ynbTaTe Taxoro stJxjiexTa xoriTaxTbi MoryT oTCTaTb n p y r  o t

4>nr. 66. Pa3JIHHHbie TH nbl KOHTaXTOB pyÖHJIBHHKOB, pa3^eÄ H H H TeJieft 
h  n p e flo x p a H H T e a e ft.

KoHmaKtnu annapamoe
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TaKT C HHJlHBHiiyaJlbHOH 
npyjKHHoft.

68. T o p n e B b ie  KOHTaKTbi c o6 m ,eft npyacH H oft 
Ha T p a B e p c e .

flpyra c noaBJieHHCM ayru, onaaBJieHHH h  b pe3yjibTaTe 
SToro —  CBapHBaHHH. JlHiueHHuił ynpyrocTH k o h t 3 k t  aaeT 
HecpaBHSHHO 6o.aee ójiaronpnaTHbie pe3ynbTaTbi. rio  onbi- 
TaM B3H ycTaHOBaeHO, m to  coneHOH,n,HbiH k o h t 3 K t  6e3 
npoKaaflKH npHBapHBajica npHMepHO npn TOKe b 20— 15 pa3 
MeHbuie, aeia npH Ha/mann npoKaajioK. CoaeHOHB.Hbie k o h -  
T3KTbI HaXOflHT npHMeHeHHB TOHbKO y BblK^KJMaTe^eR Ha
6oJibmne t o k h , t . e. cpaBHHTejibHO HH3Koe Hanpa>KeHHe
(6— 15 kV).

d) r i a ^ b Ue Bb l i ł  K O H T a K T AOBOJIbHO UIHpOKO p a c -  
npocTpaHeH b MacnaHbiz BbiKJiiOHaTe;iHx, a  Tanace h  b He- 
KOTopbix THnax pa3i>eflHHHTe^efł. B MacjiBHbix BbiKJiioHa- 
Teanx nanbueBbie KOHTaKTbi npuMeHaioTca KaK b  KaaecTBe 
raaBHb!X, TaK h  HCKporacHTejibHbix. H a  <})Hr. 7 0  noKa3aH 
oóbiKHOBeHHbiii na^bueBbiH k o h t 3Kt  c KJinHoo6pa3HbiM 
hoikom . T o k  o t  k o h o jik h , Ha KOTopod y K p e n a e iiH  naabiibi, 
k Teay caMoro na/ibua nepe/taeTca npH noMoipn t h Ok o K cbb3 h , Bbinon-
HfleMOH H3 TOHKOfl MeflH.

n p y w H H o ft, o ó ecn eH H B aio m efl c n n y  H a łK a ra a  n p H  B pyóaH H H  H oaca, c a y -  
» aT , B O -nepB bix , C T aabH aa n n acT H H a, n p u K p e m e H H a a  k  n a j ib u y ,  h , b o - b t o -  
pbix, e ip e  noóaB O H H bie H 3orH yT bie  roracTHHbi n o  o a h o H  h jih  H ecK oabK o 
c K aaiflo ił C T opoH H . B c a e a c T B H e  t o t o  m to  npy>KHHa n p H K p e n a e H a  k  T e jiy  
n a jib u a  h  33T SH yT a n o A  6 o j i t h  c o  CTopoH bi k o ^ o a k h ,  3T a KOHCTpyKH.ua
n a a b u e B o ro  KOHTaKTa n o n y a a e T C H  « e c T K O i  3 t o  3H 3m ht, m to  T e a o  
n a a b u a  M ow eT  c o n p n K a c a T b c a  c  noB epxH O C Tbio H oaca t o ^ b k o  KaKOft-JiHÓo 
OflHoK TOMKO«. C n / ia  Ha>K3THH b b t o «  KOHCTpyKHHH H a p a c T a e T  o t  H y n a , 
t . e . TaK, KaK b t o  noK a3aH O  Ha cJjht. 60, a.

M o 5k h o  J ie rK O  o c y m e C T B H T b  K O H CTpyK U H io n a n b u e B o r o  k o h t 3 k t 3  c  n p e a -  
BapH TeiibH biM  H aacaT H eM . H a  (Jjh t . 71 n p e a c T a B n e H a  K O H C T p y K u n a  KOHTaKTa 
c n p e flB a p H T e ab H b iM  H aw aT H eM , p a 3 p a ó o T a H H a a  h n p o B e p e H H a a  b  B3H. K aK  
n o K a 3 a J i o n u T ,  B B en eH H e n p e n B a p H T e j ib H o r o  Ha>K3THa n y T eM  p a c n o p K H  
n a ^ b u e B  M e f l a y  c o ó o f t  npH B O flU T k  3H aM H TeabH O M y n o B w m e H H io  ycT O fłH H - 

BOCTH K O H TaK Ta n p H  TOKaX KOPOTKOTO 3aM bIK aH H a.
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B na.Tbueßbix KOHTaK* 
T ax  OKa3HB3!OT HCKOTO-
p o e  B/iHsmiie n a  ycTOüHH-
BOCTb n p H  ÖOJIbliJHX T0- 
Kax 3JieKTpoflHHaMHHecKHe 
CH .Tbl B3aHMOÄeflCTBHH M65K- 

Ä y  0T,H6TIbHHMH naabuaM H .. 
3 ™  CHJIbl CTpeiUHTCH n p w - 

T flH y T b  a p y r  n o  orao iue- 
HHK) a p y r a  O T a e ab H b ie  
n a n b u b i ,  n p H Ä H M a a  hx, 

T3KHM O Ö paS O M , Ô O iïtt  

n a o T H O  K noßepX H O C TH  
H O X ia. 3 t 0  OÖCTOHTeTb- 
CTBO b p e 3 y j ib T a T e  B e a e r  

k  iiOBHinej-mio ycTOflTH- 
BOCTH, t .  e. flBoiiH oß na;ib-
ueßblft KOHTaKT BblÄCpÄH- 
BaeT TOK KOpOTKOrO 3aMbI- 
K3HHÍI y>K6 ÓOnbbQHft, HeM 
ÂBOflHOË TOK OflHOrO
n a J ib u a . 3 t o  yBeanneHHe 
( 2 5 — 3 0 ° /o) 0ÖH3aH0 cbohm 
npoHCXo>KfleHHeM, oaeBHa- 
HO, 3.T e K T p 0 ;l H11 a M iil) e C KH?I 

CHJiaM npHTB>KeHHii, nanpaBJieHHbiM npoTHB saeKTpoanHaM HaecKHX ch.t o t-  
TaJIKHBaHHB B CaMOM MeCTe COnpHKOCHOBeHHH.

3HanHTejibHbift m rrepec  npeacT aßaaioT  n on yan B u m e pacnpocTpaHeHHe 
b ö o a e e  no3aHHft n e p n o a  Tan Ha3biBaeMbie caMoycTaHaBaHBaromnecH koh- 
raKTbi. 3 t o  Toxie naabpeBbie KOHTaKTbi, h o  CKOHCTpyHpOBaHHbie t3khm  
oöpa30M , h to  y  hh x  OTcyTCTByeT >aecTKOCTb, t .  e . T eao  naabua Mowet 
CBoßoflHo ycTâHaBJiHBaTbCH n o  OTHoineHHK) k nnocKOCTH HO>Ka, npHOÖpeTaa 
T3KHM o6pa30M  KaK MHHHMyM COnpHKOCHOBeHHe B TpeX TOMIOX. X1.0CTH- 
raeTCH s t o  tcm , h t o  3aecb  OTÖpacbiBaeTca CKpenaeHHe npyatHH c TeaoM 
nanbna. O h ocTaeTca CBH3aHHbiM ToabKO th ô k o ë  CBH3bio (<|)Hr. 7 2 ) . n p y -  
>khh3 HaaaBflHBaeT Ha n a a e n  n ep e3  n o a y ct|)ep y , oöecnenH B aa tcm  caMbiM 
B03M0>KH0CTb n a a b n y  ycTaHaßanBaTbca c b o ö o ä h o . ,H,na t o t o  h to ô h  naaeu  
ne CMemaaca, o h  HMeeT cneunaabH yio apM aTypy c KpioMKOM BHH3y u 
c yuiKaMH no 6ok3m . 3 r a  apMaTypa oxßaTbiBaeT KOHep npyjKHHbi h y a ep -  
>KHBaeT n a a e n  b  HSBecrabix n p ea en a x , He caecHím b  t o  w e  BpeMa ero  
CnOCOÖHOCTH yCTaHaBTHBaTbCH CBOÔOflHO Ha nOBepXHOCTH HOXía.

e )  m e T O H  H b i ñ  K O H T a K T  n p n M enaeT ca , raaBHbiM o6pa30M , ToabKO 
b  KanecTBe ra a B H o ro  KomraKTa b  M acaaHbix B biK aronaTeaax, uiHpOKO n p n - 
M enaeTca b aBTOMaTax n o cT o aH H o ro  h  nepeM eH H oro  to k o b  h HHoraa 
b pa3i>eflHHHTeaax Ha ö o n b w n e  t o k h .  H a  5 6  h 73 noK a 3 aHbi a s a
BHaa m eTOHHoro KOHTaKTa. M o jk h o  ö b iao  6 u  y a a 3 aTb e m e  HecKoabKO
(|)0pM  meTOHHHX K0HT3KT0B, OÄH3KO 3TO He HMeeT y)K e CMbICaa, T3K K3K 
n a e a  h x  noC TpoeH H H  a c H a . IHeTOH Hbifł k o h t 3 k t  n p e a c T a B a a e T  c o 6 o f i  H a ö o p  
6 o a e e  n a n  M eHee t o h k h x  naacT H H  h3 T B e p a o ft M e an . F Ip n  npHÄHMaHHH 
meTKH k naocK O C TH  Bee 3 th  naacTH H K H  n p n x o a a T  b  COnpHKOCHOBeHHe,

4>nr. 71. flaabueBbifl 
4>nr. 70. OôbiBHhift naab- kohtskt c npeaßapH- 

aeBbift KOHTaKT. TeabHbiM HaaiatHeM.
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riShaR 
cSnjb

<Inir. 72. CaM oyciaH aB Jin- i n r .  73. IlieTOMHbift KomaKT.
BaiomHftca naatueB bifł 

KOHTaKT.

oóecneaH B aa, c/ieuoBaTe;ibHO, m hcjio x o a e K  conpHKOC- 
HOBeHHK, paB H oe n o  KpaMHefl M e p e  a n c jiy  n.iacTHH.
B a a ro u a p a  Co/ibiiiOMy aH cuy  ToneK conpHKOCHOBeHua 
meTOHHbiH KOHTaKT TtaeT flocTaTOHHo HH3Kne n e p e -  
xouHbie conpoTHBJieHHH n, cjieaoBaTenbH O , ó o n b u iy io  
nponycK H yio cnocofiHOCTb. HyKHO CKa3axb, h to ,  n e -  
cstOTpH Ha HH3Koe conpoTHBJieHHe, KOTopoe u a e x  m e-  
TOMHbiil KOHTaKT, o h  b M acuaHbix BbiKnioHaTe;iHX npHM e- 
HaeTcn Bce MeHbrne h MeHbrne. ripHHHHa s t o t o  Jie- 
>KHT B n/IOXHX MexaHHHeCKHX CBOfiCTBaX, Ue<J)OpMaHHHX 
npw n e p e rp e B a x  u ocaaó/ieHHH y n p y ro cT H  naacTUH. 
np H  OTHOCHTe.TbHOM CKOJIbJKeHHH meTKH H H03K8, KaK 
3T0 HMeST MeCTO B KOHT3KTe Ha tf)Hr. 73, BOoMOJKHbl <J,Hr CerMeHT-
3aaH paH «a oxuenbH bix nuacTHH n p n  noaBJieHHH m e p o -  hm  fi KOHTaKT.
xoBaTOCTeft h BbiCTynoB Ha noBepxHOCTH no>Ka.

lUeTOHHbift KOHTaKT n o n ™  coBepmeHHO He np H cn o co ó u eH  ruia pa3pbiB a 
u y ru , a noTOMy b KaaecTBe. HCK poracHTenbH oro HHKoraa He npHM eHaeTca.

JloBoabHO m u p o K o e  pacnpocT paH eH H e noaynHUH lueTOHHue KOHTaKTbi 
B 3BTOMaTaX HH3KOTO HanpHHieHHH; HO TaM B e3ae npHMeHaeTCH TOJlbKO TOp- 
ueBoe conpHKOCHOBeHHe (6 e3  CKoabweHHa), KaK 3TO H3o6pa3Kei-io Ha 
(j)HT. 1 5 8 .

f) P  O 3 e T O H H bl a K O H T a K T .  HenOflBHłKHaH aaCTb p 0 3 eT0 MH0 T0  KOH- 
TaKTa n p eacT aB aaeT  coOofl co ó p an H b ie  a o a n  pauHaabHO pa3pe3aH H oro  u h -  
aHHflpa, KaK s t o  no i<a3ano  Ha c})nr. 7 4 . nouBH>KHaa nacTb b p03eT0aH0M  
KOHTaKTe Bcer.ua npeucT aB uaeT  c o ó o fi K p y ra u ft  c rep K eH b . H a a ia rn e  oxn.eabHbix 
cerMeHTOB co3uaeT ca  npH noM om u pau« au b H b ix  npyx<HH. C e rM e m m iił  KOH
TaKT npHM eHaeTca oO m hho TaM, r u e  Heo6xouHM  K pyrjibifi nouBHJKHbiil KOH
TaKT, t . e. ToabKO b BbiKaioMaTeaax, Hcno/ib3yioiH.HX Te Han HHue BHUbi 
racHTeabHbix Kawep. B neKOTopbix BHuax racHTenbHbix KaMep npHMeHaeTca 
TOpneBOft KOHTaKT. P03eT0HHblft KOHTaKT UOnyCKaeT UOBOJIbHO ÓOabLHHe- 
HOMHHaabHbie t o k h  (flo 1 5 0 0  A ) H x o p o u io  npoTHBocTOHT ueHcTBHro u y rH . 
B epxH aa KpbiioKa n rp a e T  p o a b  HCKporacHTeubHoro KOHTaKTa h 3amHmae'T 
o t  oOropaHHH cbmh cerMeHTbi. Y nouBH>KHoro KOHTaKTa o ó ro p a H in o  n o u -
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BepraeTCH o ö h h h o  CMeHHbift HâKOHeaHHK; p a ö o a a a  ôoKOBaa noßepxH ocT b 
CTepjKHH He noBpe>Kji.aeTCH ; tb k h m  o6p a3 0 M  po3eTOHHMË KOHTaKT cnocoöeH  
OÄHOBpeMeHHO C^yJKHTb H KaK raaB H H Ë KOHTaKT H KaK HCKpOraCHTeabHblft. 
BcieflCTBHe ö o a b iu o r o  HHcaa T oaeK  conpHKOCHOBeHna b po3eTOHHOM koh- 
TaKTe o h  o ö a a a a e T  a o b o h b h o  3HaqnTeabHOË ycTOßqHBOCTbio npH  k o p o tk h x
3aMHKäHHHX.

CymeCTByeT eme pam pa3HOBH,HHOCTeft KOHTaKTOB b 3aBHCHM0CTH o t  t o to  
hhh  HHoro Ha3HaaeHna annapaia h ycaoBHft ero paóoTbi. OaHaxo Bce 
ocHOBHbie H3 cyiH.ecTByioiH.Hx THnoB iiaMH paccMO-rpeHbi.



rjIABA TPETbïï

A ïir iA P A T b l Æ JIfl O rP A H H M E H H H  T O K O B  K O P O T K O r O  3A M M K A H H SI 

§ 19. OB1HHE 3AME4AHHH

T o k h  K opoT K oro 3âMHKaHHH b coBpeMeHHbix m q iu h h x  saeKTpHqecKHX yCTa- 
HOBKax M o r jr  a o cT H raT b  o q eH b  ô o a b ii iH x  B eanqH H , e c a «  He npHHHMaTb 
c n e u n a a b H b ix  M ep  k  h x  orpaH H qeH H io .

r ip n  noaßaeHHH K opoT K oro 3aMMK3HHa b KaKOË-aHÔo qacTH c e r a  y c n a n a  
3KcnaoaTau.HH u o h ä h h  ö h t e  HanpaBaeHU k  TOMy, h t o ó h , c o a n o ft  CToponw, 
ycTpaHHTb a B ip n io , h c a p y r o ß  —  coxpaHHTb n o  bo3 m o>khocth  6 e c n e p e 6 o ß -  
HOCTb aeftCTBHa Bceft ocTaabHOË qacTH ycTaHOBKH. y c rp a H e H n e  TOKa KopoT- 
Koro 33MbiKaHHH npoH3Boa.HTCfl, KiK H3BecTH0, OTKaïoqeHHeM noB peaeieH - 
Horo yqacTK a n p n  noMOuxn BbiKaroqaTeaa, npHBOUHMoro âBTOMâTHqecKH b 
aeßcTBHe ot  p e a e .  O u H ax o  b oqeH b moluhmx y cT anoB xax  KaK y u a p n b ie ,
T3K  H yC raH O B H B IU H eC H  T O K H  K O pO T K O T Q  3âM bIK 3H H H  M O T yT  U O C T H T aT b C T O E b 

ô o a b u i H X  B e a n q H H , h t o  h x  B b iK a io q e H H e  n p e a c T a B . i a e i  3 H a q H i e a b H H e  T p y a -  

HOCTH. TaKHM oôpasoM o r p a H H q e H H e  t o k h  K o p o T K o r o  3 3 m h k s h h h  a s a a e T c a  

K p a Ë H e  H ie a a T e a b H H M  c t o h k h  3 p e H H a  o ô a e r q e H H a  B h i K a i o q a x e a e f t  h  B c e f t  

n p o q e i i  a n n a p a r y p b i  h  h p o b o t h h k o b , n a x o a a i u H x c a  b  u e n n .

C ap jroft C T O p O H H , o q e H b  c y m e c T B e H H o e  3 n a q e H H e  a a a  6 e c n e p e 6 o Ë H O C T H  

paôoTbi ycT aH O B K H  H M s e T  B o n p o c  n o a f l e p j K a H H a  H a n p a a c e H H a  h e  r n n n a x  

H a o n p e a e a e H H O M  y p o B H e ,  a o c T a T O X H O M  K aK  a a a  n a p a a a e a b H O f l  p a ô O T H  

r c H e p a T o p o B ,  n p u c o e u n H e H H b i X  k  u iH H a M , t u k  h  a a a  6 e c n e p e 6 o f t H o r o  c n a i -  

h íeh h h  n o T p eÖ H T e aa  S H e p rn e f t .
OcHOBHbiM a n n a p iT O M , cayiK auiH M  b H aciO H U iee BpeMH &jih u e a e f t  o r p a -  

HHqeHHH TOKa K o p o T K o ro  33MHKaHHH H nOÄUep>KaHHH HanpaU teH H H  Ha UIH- 
H3X, HBEH£TCH p e a K T O p .  B He33BHCHMbJX yCTaHOBKTX, T. e .  B HHUH3H- 
a y a a b n o  paôoT aK iu iH X  reH ep aT O p H b ix  y cT an o B K ax , HBaaeTCH eo 3 m o h ch h m  
HpHM2H£HHe B KaneC TB e M epbi 6 o p b 6 b t  C TOKOM K o p o T K o ro  SaMHKaHHH 
r a i u e H H H  n o u a  b r e a e p a T O p e .  n o c a e a H H Ë  m b to u ,  o a n a K O , a a a  n a p a a 
aeabH O  p aö o T a io u iH X  r e H e p a x o r o B  u  ycTaHOBOK c o x p a a se T C H  TO.xbKO Ha 
cayqafl K o p o T K o ro  3a3äHKaHHH B H y ip n  ca M o ro  r e H e p a T o p a . B l a n n x  c a y -  
q a a x  s t o t  m s t o ä  H B uaeTca n o  c y m e c  i By eaHHCTBSHHOË M epoft a a a  ó b i c r p o r o  

ycTpaHeHHH a B a p a n .
B  o x B e T B a e H H H X  H e ß o u b in o ß  m o i u h o c t h  H a n  3 3 b o u c k h x  p a c u p e a e a H T e a b -  

H H X  y c T p o ß c T B a x  n o a y q n a H  H S K O T o p o e  p a c n p o c r p a n e H H e  JK e ie 3 H b ie , t o k o -  

o rp a H H H H a a ro m H e  c o n p o T H B a e H H U  —  p e 3 H C T O p H .

H / > k h o  C K a3 a T b ,  h t o  3 H a q H T e a b K o r o  o r p a H H q e H H a  t o k o b  K o p o T K o r o  3 a M b i-  

K3HHH y a c e  u o c T n r a i o T  p a u H O H a u b H H H  b h ó o p o m  c x e M u  p a c n p e x e x H T e a b H o r o  

y c r p o M c . B a ,  H a n p H M e o ,  e c a n  b o 3 m o > k h o  H 3 Ö e > K a ib  c ß o p H H X  n o a o c  H a  r e H e -  

p a  o p H O M  H a n p a a c e H H H  h n e p e n e c T H  hx  3 a  n o s b iC H T e a b H b i e  T paH C < J> 0 j|M a- 

T O p H .

6  3a:-:. 1311. — B y rK e s H i £0, B . K M ejrbK ynoB  A. M.
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<î>Hr. 75. CxeMa BKJiioieHHfl ceKUHOHH- <í>Hr. 76. CxeMa ceKUHOHHpoBaHHa npa
pyromnx h i§)HaepHbix peaKTOpoB. noMomn BcnoMoraieabHOË l u h h u  Â B.

OTKa3aTbCH bo Bcex c a y n a a x  o ï  cô o p H b ix  n o a o c  Ha reH epaT opH bix  na- 
npaxceH H ax H eab3a , T ax  x a x  o h h  aaiOT ö o a b iu y io  ra ô x o c T b  b M aHeBpnpo- 
B3HKH pacnpeaeaeH H eM  MomHOCTeË niexcay reH epaT opaw H , He n p e x p a m a a  
HHiaHHa B cex (Jw aepoB  n a u  rp y n n b i  c¡3HaepOB n p n  BbinaaeHHH h 3 c ip o a  
o flH o ro  H3 reH epaT opoB .

9 to  n o c ae flH ee  3aMeuaHHe o th och tch , o h cbh â h o , k TeM ycTanoBKaM , ra e  
HM2K3TCH n o T p eô a a io m H e  (b u aep b i Ha reHepaTopHOM  HanpaxieHHH.

B  oöm eM , e c a u  o t  cô opH bix  n o a o c  OTxa3aTbca H eab3a, t o ,  b o  bchkom 
c a y n a e , paii,noHanbHO n p n ö e rH y T b  k  cexu.HOHHpOBaHHio p a c n p e a e n u r e a b n o r o  
ycrpoftC T B a npH  noMOWH p e a x T o p o ß . B s to m  c a y n a e  p e a x T o p u  BxaiouaiOTCa 
b p a c c e n x y  cöopH bix  u ih h  Mexcay OTaeabHbiMH reH epaxopaM H  Hau rpynnaM H 
re H ep a a o p o B , x x x , HanpHM ep, s t o  oöo3H aneH O  Ha 4>nr. 7 5  nocpeacTBOM  X v  

3HaHHTeJibHoe pacnpocTpaH .eH H e 3a n o cae flH ee  BpeMa n o a y n n a a  cxeMa, 
H3o5pax<eHHaa Ha (})Hr. 7 6 .  OcoöeHHOCTbio 3 t o ë  cxeMbi aB aaeT ca  a o , h to  
OTaejibHbie rp y n n b i reH epaT opoB  cBH3biBaioTca M exm y c o ö o fl n e p e3  pa3ae- 
jiHTeabHbie peaKTOpbi npH noMOiuH c h c t s m h  c iieu u aab H b ix  u ih h  A B .  K np e- 
HMymecTBaM s t o ë  cxeMbi c a e a y e T  OTHecTH o c o ö y io  ru ö x o c T b  b ox h o u ich h h  
6ecnepe6oBHOCTH paöoT bi BceË ycTaHOBKH, b c a y n a e  H eoöxonH M O cra o c ra -  
HOBKH oaHOË H3 rp y n n .  K poM e T o ro , xaxcaaa  M3 r p y n n  r e H e p a io p o ß  a e rx o  
MO>i<eT 6 u T b  oT xaroneH a b c a y n a e ,  ec  a u  x<eaaTeabHa e e  He3aBHCHMaa paöoT a, 
a e r o  Heab3H noayuK T b b cxeM e, H3o6pax<eHHOË Ha cfmr. 7 5 .

f l a a  orpaHHHeHHa t o k o b  x o p o T K o ro  3aMbiKaHHa n p u  3aMbixaHHxx b o t -  
BeTBaeHHHX oneH b c n ab H o e  3aui.KTHoe aeËcTBHe n p o aB aa io T  p e a u r o p u ,  no - 
CTaeaeHHbie Ha s t h x  OTBeTBaeHHax (cjjH aepax). P e a x T o p , nocTaßaeHHbiK 
Ha (JiHaepe, m o x íc t  oóecneH H Tb T ax o e  orpaH H aeH H e T o x a  xopO T X oro 3aMbi- 
xaHHa, h t o  HBaeHHe x o p o T K o ro  oxaxxeTca a a x te  M aao 3aMerabiM a a a  Bceft 
ycTaHOBKH. ZleßcTBHTeabHO, p e a x T o p  o ö m h h o  oueHHBaeTca n p o u e u m o f t  
peaxTHBHOCTbro npH HOMHHaabHOM pe>KHMe. E c a u  Mbi BbiÓHpaeM npopeH T- 
h m ë  peaxTaH H  b 5 % >  t o  s t o  3HaaHT, h t o  t o x  x o p o T K o ro  33MbixaHHa 
aocT H raeT  b xyauieM  c a y n a e  2 0 -x p a T H o ro  3HaneHHH n o  o rao m eH H io  x  hom h- 
HaabHOMy T o x y . Ecau x<e HOMHHaabHbiË t o x  cfm aepa H eB eaux , t o  HeBeaHX 
H TOK x o p o x x o ro  3aMbIX3HHH HO OTHOUieHHK) K TOXy BCeË yCT3HOBKH. H a 
(J)Hr. 7 5  noxa3aHO BxaioneHH e ^ n a e p H b ix  p e a x r o p o ß  (X¿). O h c b h ä h o ,  h to ,  
neM ó o a b u ie  cooTHOuieHHe M excay oöiuhm  to x o m  BceË yciaHOBXH h to x o m  
(Ju iaepa , TeM aeËCTBHTeabHee p o a b  p e a x T o p a  b d u n e r e .

TaxHM oöpa30M  m u  b h ä h m , h t o  b OTHOuienHH ycaoBH Ë p aöoT bi (jDuaep- 
H oro  h cexuH O H H pyrom ero p eax T o p o B  ecTb H ex o T o p aa  pa3HHixa. 4>HaepHbiË 
p e a x T o p  nocTOHHHO H axoaH Tca n o a  to k o m  c|)Haepa, b c b h 3 h  c neM e ro
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noTepH npH  .zyiHTe/ibHOM  pe>KHM e ä o j ij k h h  Ó H Tb n o  b o 3 m o x c h o c t h  C B e n e n u  
JO  M HHHMyMa.

CeKUHOHHbiił peaK T op n p o n y c n a e T  cK B 0 3 b  c e 6 a  T onbK O  y p a B H H T e n b H b ie  
t o k u , h o  He noaH bifî t o k , n o cT y n a io m n fi o t  reH epaT opoB  b  i h h h h . C n e -  
aO B a T e a b H O , B b lô o p  OCHOBHbIX K O H C T pyKTHBHblX e rO  n a p a M e T p O B  ÄOflHCeH 
HCXoaHTb b  n e p B y io  o a e p e n b  h 3 ycnoBHii K opoT K oro 3aMbiKaHna.

KOHCipyKTHBHblX OCOÖblX pa3./iHHHft M eam y 4>HAepHbIMH H CeKUHOHH3H- 
pyiomHMH peaKTopaMM H er. OóbiaHO TonbKO ceKUHOHHHe peaK Topbi 
n o n y a a io ic a  ôojibWHX pa3MepOB, TaK i<aK o h h  BbrnoJiHaioTcn c OTHOCHTeJibHO 
6oJibm eft HHayKTHBHoexbK) h  Ha öoflbuiH e t o k h  n o  cpaBHeHHio c (JiHaep-
HblMH.

PeaK T op HOpManbHo n p e ac T a ß n a eT  C0 6 0 H HHnyKTHBHyio K aTyrnny 6 e3  
>xene3Horo cepaenH H K a, t .  e .,  HHaae ro B o p a , KaTyuiKy c npaMOJiHi-ieiiHoB, 
BonbTaMnepHuft X"paKTepHCTHKoB. >Kene30 b  peaK T o p ax , npHMeHaeMbix a n a  
n eaeft o rpaH H aeH na TOKa K o poxK oro  3  iMbiKaHna b  racn p e ae n n T e n b H b ix  y e rp o B - 
cTBax B bicoK oro HanpaaceHHa, He n a m a o  npHMeHeHna, Tan Kan e ro  p o n b  
raM cjiaKTHaecKH n p n  k o p o t k h x  3aMbiK3HHax C B o an rca  k  Hynio.

J leöaB H T eabH O , K oneöaH H e B e a n a n n b i  Tona o t  pe>KHMa K opoT K oro 3aMbi- 
KaHaa a o  HOMHHaabHoro Hpe3BHHaiłHo BeaHKo; t o k  K opoT K oro 3aMbiKaHna 
MoaceT b 2 0  —  2 5  p a s  npeß o cx o aH T b  HOMHHanbHbift p a ß o n n f l t o k .

/ I n a  T o ro  m t o ó h  ro B opnT b  o  p o a n  >Kejie3a n p n  k o p o t k o m  3aMb!KaHnn, 
MH aoaacHbi ao^ycTM Tb MarHHTHyio H H aynum o b  a<ejie3e n o  K p a ta e H  Mepe 
He B urne 2 0  0 0 0 — 18 0 0 0  G . 9 t o  SHaaHT, h t o  n p n  HOMHHanbHOM 
peacHMe m h  öyaeM  HMeTb HHnyKnnio o k o j i o  5 0 0 — 8 0 0  G, t .  e. n o a r a  t o  
ace, h t o  HMeeM n  b  B 03ayxe. E c j i h  ace n o fłT H  Ha yßeaH aeH H e H H ay n u an  n p n  
HOMHHanbHOM peacHMe c TeM, h t o ö h  yMeHbiuHTb a n a ia e r p  KaTyuiKH, t o  
noJiyanM HeaonycTHM bie HacbiineH iia npH k o p o t k o m .  n p H  3HaaHTeabHbix ace 
HacHureHHax, k i k  H3ßecTHO, a<eae30 yace n o  c b o h m  MarHHTHbiM c b o ë c t b 3 m  

HaaHHaeT npHÓ/iHx<aTbCH k  B 0 3ayxy  (jj- —> 1 ).
TaKHM OÖpa30M HHayKTHBHOCTb n p n  KOPOTKOM 3aMbIK3HHH ÓyfleT yMeHb- 

m aTbca n o  cpaBHeHHio c t o B ,  KOTOpyio HMeeT KaTyniKa npH  HOMHHaabHOM. 
peaŒ Me, t .  e. p e 3 /a b T a T  npnMeHeHHa acen esa  OyaeT KaK pa3  o ó p a r a b iñ  n o  
OTHOUieHHK) K TOMy, HTO H3M XOTeJIOCb 6bl HMeTb. riOSTOMy B onpoc  
o npHMeHeHHH a<eae3a b  BHae oôbiKHOBeHHoro cepaeaH H K a 6bui OTÖpomeH.

Ebi/w nonbiTKH npnMeHHTb eme cxeMbi, b  KOTopux a<eae3o, CHJibHO 
naMarnnaeHHoe n p n  HOpManbHOft paöoTe, pa3MaraHaHBaaocb 6 h  npn 'k o p o t
kom 33MbiKaHHH. 3 to  .nenaeTca nyTeM HaiieceHna Ha cepaeaHHK aonojran- 
TeabHHX oöm otok noGroaHHoro TOKa. Ho s th  cxeMbi npaKTHaecKoro 3Ha- 
aeHHH eme He nonyannH, a n o T O M y  Mbi o h h x  roßopHTb He ö y ^ e M .

O cTaH O B H M ca e u r e  6 o a e e  n o n p o Ö H O  H a B o n p o c e  B K J n o a e H H a  ( J j n n e p -  
H H X  p e a K T o p O B .  Booöme r o ß o p a ,  s t o  B K jn o a e H n e  m o h ch o  o c y in e c T B H T b  
Ä ßyM a c n o c c ö a M H  : a )  c H a a a a a  k  u ih h h m  n p H c o e / tH H a e T c a  p e a i c r o p ,  a n o c n e  
H e ro  ya< e  B b iK jn o a a T e jib , h jih  b )  C H a a a a a  B H K m o a a T e flb , a  noTO M  y a c e  p e a n -  
T o p .  n e p B b iB  c n o c c ö ,  K O H eaH O , 6 o n e e  p a u H O H a a b H H H , k  c o a c a n e H H io , 
n p H M e H a eT c a  p e a c e ,  aeM  B T o p o B . O cH O B H aa  n p n a H H a ,  3acT aB Jiaio iH ,aH  o t k 3 - 
3b iB 3T bcn o t  n e p E o r o  c n o c o ö a , —  b t o  H ey E e p eH H O c T b  b  p e a K T O p e , t . e .  
6oH 3H b, h t o  p e a K T o p  M oaceT  caM  aB H T bca  MecTOM K o p o T K o ro  3aM biK aH H a. 
TaKHM o 6 p ? 3 0 M , npHM eHKH B T O pyro  c x e M y  (4>nr. 7 7 ) ,  npo eK T H p o B in ,H K  j i o t h - 
aecK H  n o n a c e H  B b ió n p a T b  B b i K J H o a a T e n b  H a  n o j i H y i o  p a 3 p b i B H y i o  
M O H H O C T b ,  H e o rp a H H a e H H y io  p e a K T o p o M , a  H a3 H aa eH H e  p e a K T o p a  n p H



8Í Annapamu óa.h ozpammeM ii moxas Kopomxozo 3a muko.hu fi

a)

b )

4>ht. 77. PasasiEiie c n o c o 6u 
BK-mraeHHfl peaKiopoB n o  o th o -  

mesHK» k BHK/no'iaTe.no.

ero óe3aBapHHHoa pa6oTe b stom cayqae cbojihtcs k orpaHHqeHHío tohhkob 
Tosca h noxaep'/KaHHfo HanpsmeHHH Ha magas, B nepsoy c.ivqae b h k i i o - 

*iaTe.Tb 6yjeT Beema OTK.itoqaT& moshhoctb Kopoueoro 3aMHsaHH8, orpaH?; • 
aeHHyro peasTopOM. B cnyqae ace a B a p n i  Bayrpa canoro peaKxopa. one- 
bhíího, ee jo.iseH  .iHKBajiapoBaii. rpyrnioBoñ BHK.itOiaTe.ib, h cnezoB2Te,TbBo. 
bch rpynna Bbjñjer ¡13 CTpos.

TatoiM  o ó p a so M  np;-í hhshíhh j o c T a io iH O  H a z e a c a o r o  p eaK T op a . óesyciiO B H O , 
irpaBH/iimee npEMeHSTb nepBHñ cnocoó BK-noneHHH (par. 77,a , ts k  ksk  npa 
stom cnoco6e bo epens Koponcoro 3aHHKaeaa h ero OTKiiioqeHHH Heacsy-
d)a30B0e HanpsseHHe Ha BbüCTioqaTe,Tb 6yzeT oneHb a e B e ira K O  a ycaosaa 
ero paóoTH óo.ise 6.iaronpHHTHH. Bo BropoM s e  cnocoóe (4»ar. 77bj npa 
kopotkom 3ajn¿KEHHH na BHK.iioqaie.iB aosHTea no.iHoe HanpaseHHe, noz- 
napaeMoe peaKioposi,

H vsho c K á S á T b , hto B o n p o c y  H a z e s H o e r a  p a ó o T K  p e a i c r o p o B  yze.iKexca 
B c e  ó o . i h a i e e  B H H M aH ae. A iie p a K a H C K a a  n p a K T H K a , b  qacT H O C T H , n o r n . r a  n o  
n y T a  ixpHMeHeHHít p e a ic ro p o B , n o rp y se H H H X  b iia c .io .

§ 20. ÜOTEP5I HAIIPÍDKEHHH HA PEAKTOPE

r i o T e p a  H a n p a s e H H H H a  p e a K T O p e  o p a  n p o T e s a H H a  no ero 
ooMOTKe Toxa sasacHT o t  cose  pena 3a peaKioposi. flocTapaeMch yera- 
HOBHTb 3Ty SSjBHCEMOCTb, T3K K3K OHa HM66T EeKOTOpVJO npaKTHqeCKJ'K) 
peHHOCTb.

Korpa no o ó m o t k s m  peararopa Tener t o k  I , t o  na hcm inteer jteero 
Haupaseeae I x . 3 ra  Benaníma n a p e n a s  H a n p s s e a a g  aicxbhhm 
napeHHew HanpaseHiia aa peaicrope mh npeaeóperaeM i eme HHnero h= ro- 
BopHT o peScTBHTepbHOñ noTepe HanpaaceBíís, t .  e. o pasHOCTH ( a 
THñecKoñ Mespy HanpsüKeHHea zo  peairropa k noc.re aero, eciin mu hí 
npHMSM BO BHHM2HH6 eos e.

H a  4>ht. 7 8  npepcTaB -ieea eeK T opH aa O TarpaiíJia, H3 k o r o p o S  bh.tho,
qxo

u i  =  £49 —  'y!*? —  %U.Jx eos 2, (2 0 ,1 )

m e oóosHaneHo U1 —  cpasoBoe HanpaseHHe j o  peasrapa;
Uo —  to  s e ,  ho nocre peaxropa;

2 — 90 -j- e  h, crejoB3Te.rb:io, eos a —  — sin e.
BHmeHanacaHHaa zaer ronnoe cooTHomemíe ttesay  bcsm h

3IH 3IH  B6.1 H iH H a iíH . Ha n p S K T H K e  iaCTO nOHb3VKjTCB M cH ee  T0MH0S, HO
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ó o .ie e  n p o c r o ü  (popM y.iofi. S r a  yrrpom eHBaH 4>op- 
My.ia n p o c r o  no.iyqaeTCH H3 b e k t o p h o S  xHarpaMMH, &§ 

ec.TH n p e ^ n o .iO K H T b , « i to  O T pe3 0 K a c  =  a b ,  t .  e .

— U.2 - j-  Ix  sin 9.
0 6 u m h o  Hac H H repecyeT  c o o T E o i u e a n e  n p n  h o m h -  

Ha.ibHow SHaneHHH loica /  =  Jr . HanauieM npsMO 
BapaaceH íie x .ia  npoueH T H oS  n o r e p t i  HanpsuKeHHH, 
t. e. OTHeeeM pasaocTb U1 — U9 k Uv

AU °/0=  U--~  U*- 100 =  s in o  100,
Ul Ul

h .t h  H s a q e
AU°/0 = X ° /0 .sm o . (20,2)

3 r a  ¡J jo p M y .ia  j a e T  E a í i ó o . i e e  n p a B H .ib H K e  p e 3 y .1 t .-  
TaTbl B 06.1EC TH , Ó„TH3K0ft K  COS O —  0 .  O lH 3 K O  H 

u p a  e o s  p  =  0 , 7 — 0 , 8  p s c x o a c s e m i f l  e  a e f ic T B H T e .it,-  
h h m b  p e 3 y - b i2 T £ M H  H eB c.iH K H . JX.1 H y n p o m e m i í i  

n o a c i e x o 3  b s  d m r .  7 9  i r p n E e i e t a j  K p H B u e , n o x -  
c a a T á H B H e  n o  ( p o p u y . i e  t 2 0 , 2 ) ,  n p e a c ra B C is n o -  
n u s e  3aBíiC;£MocT£> n p o u e E i H O ñ  n o T e p u  H a n p a s e H H S  o t  e o s  o ,  3 a  p e a K -  

i c p o M  i f f i  p a s .iK 'iH H X  n p o ix c H T E K X  p e a x r a m i e B  p e a K i o p a .  Kan: bhxho, 
3  h e c t h o m  c a y a a e ,  b o r r a  e o s  o  =  0 ,  n p o u e H T H a a  n o i e p s  H a n p a tK e H H a  p a e n a  
E p o u e H T H O w y  p e a n r a í i n y  p e a i r r o p a ,  t s k  k s k  b  s t o m  c j r y n a e  B e s r o p  — I x  

c o s n a p a e i  n o  H a i r p a s n e m i o  c  U.2 h  U-l —  (J.2 —  I x .

|  21. riPHMHHA ABAPüA B PEAKTOPAX

O h k t  3K C H .103T S p iia  p e a t r r o p o B  k s k  y  n a c ,  b CoK>3e, T2 K h  sa rpaHanefi 
ncKESKBser. i t o  HaHÓo-ibinaa qacxb  aB apafl b  p eaK T o p ax  n p o H cx o x íiT  B cnex- 
cxE H e E a p y m e E E H  e x  s .T e K r p f iq e c K o S  x p e n o c T H .

H p y r o r o  x a p a i r r e p a  n p a q H H H , K aK , H s n p r o i e p ,  T e p i ín n e c R H e  h  a .ie K ip o -  
jHEaM BraeátHe £Q3jre3cTBKa, k m c ío t  MñCTG 3HaqHTe.ii>EO p e s e .  OOMacHaercH 
a r o  t e m ,  t t o  T epJS H B ecK H e h  s . ie in p o jH H a i iH q e c K M e  x e ficT B H S  t o k o b  K o p o r -  
K o ro  b e j 'K K a H -ia  n o x A a io i c H  lO B c . ib H o  T O tH O M y y q e r y ,  a  c . ie iO B a T e .ib E O , 
e c . i a  3 K c iM o a T a n H J í He H sp y n ia e x  ycaoBM fi, n p ex iracaH H bix  3 aso A O M , xo h  
n o B p e s i e E H S  « a n o  B e p o s T H H . EHB3.TH n a  n p 'K T H tr e  c .x y q a n ,  K o r x a  OÓ- 
v io iK a  p e a i r r o p a  o t  q p e 3 M e p H o r o  n e p e r t e s a  cH .ibH O  r e p a s a r í a  e .i h  x a s e  
c o e c e jí  c r o p a . i a .  M o a r n o  o r i s e - siTb x a K a c e  c - iy q a « ,  K o r j a  o rx e .T i.H M e  b h t k h  
b  oóM O T K e p e a K T c p a  x e d ro p jiH p O B a n H C b  n o s  b .i  h h b h c m  s se iíT p o x K H a M H q e c K H X  

e s a  H a e x o jib K C , * rro  h p o h c x o x h .t h  conpaK O C H O B eH H H  h x  M e s u y  c o 6 o l  
e  n o c a e i;T O H iH M  o S p a a o B a H H e M  i y n i .  B o 3 H H K S K )ir.as  n p H  s t c m  x v r a  q p e 3 -  
E x q a á E O  " o n a c H a ,  r a K  k s k  o s a  ü o í k í t  . l e r a o  n e p e ñ T H  b  x y r j y  n e p e K p H B a io -  
n i i r m  b c ío  o Om o t k v ,  t .  e .  k  n o . iH O J :y  3 a K o p aq n B a H H K ) p e a K i o p a  a  e r o  p a 3 -  
r v m e e a i o .  H o  n o B i o p s e M  a B a p a a ,  s B a f r o m a e c a  c a e a c T B H e j í  re p M H q ecK H X
H HJieKTpOAHHaHHneCKHX aefiCTBHfl, 3TO peXKOCTb; ÓO.lblIIHHCTBO HX----
c .ie i.T B H e  H apym eH R a B30.ifliiHH p e a te ro p a  a r a  n o íB -ie m ia  M pe3M epHux 
nepeH anpíJK eH H fi. E c 'h  OTÓpoeHTb npHqHHH, cB33aHHMe c H ex có p o K aq e- 
c tb e h e m jí  H3roTOB.'?eHHeM peaw T opa, xo  h x  ocraeTC H  e m e  ne.TM-.i p s x ,  - 03- 
HHKatODXHX n o  ycnoB H jH  SK cnaoaiaiT íii!. n epeeairpax ieH H H  npH  sK cn .ioaT a-
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u h h  M o ry x  flo cT H raT b  3H aqH T eabH bix  Beaw qH H , o co ó eH H O , e c a n  o h h  aTMO- 
c (} )ep H o ro  npOHCxoiKfleHHH. K o a e ó a T e a b H b ie  n p o u e c c b i  npH n e p e x o a H b ix  
pe>KHMax h j ih  nonaflaH H H  Ha oÓMOTKy p e a x T o p a  H M n y ab co B  M o ry T  c 0 3 a a T b  
HepaB H O M epH bie p a c n p e a e a e H H a  Hanpa>KeHHH B a o a b  o ó m o t k h  h ,  c a e a o B a -  
T eabH O , nepeK pbiT H H  b o T a e a b H b ix  H a n ó o a e e  c a a ó b ix  M ecTax. T aK H e n e p e -  
KpbiTHH a e a a io T c a  oco6 eH H O  b o 3 m o x < h h m h , K o r a a  p e a K T o p  n o aB ep a< eH  3a- 
rpH3HeHHH) h  aeñC TB H io Baara.

flB neH H H  n e p e K p b iT H ñ  n p H  n e p e H a n p a iK e H H H X  o c o S e H H O  q a cT O  H a S a ro a a -  

a n c b  y  ó e T O H H u x  H e n o K p b i r a x  a a x o M  p e a K i o p o B .  ü e a o  b  t o m ,  h t o  óeT O H  
B O o 6 m e  rH rp o c K o n H H e H  h ,  a e a a a c b  B aaacH biM , n p e a c T a B a a e T  c o ó o f i  y a c e  n o a y -  

n p o B o a H H K . n p H  n oH B aeH H H  K o p o T K o r o  3 a M b iK aH n a  b  u e n H ,  K o r a a  n o m  
B c e  H a n p íH K eH H e a o a íH T c a  H a  p e a K T o p ,  ó eT O H  cH ab H O  p a 3 o r p e B a e T c a ,  o t -  
a a c T H  3 a  c a e T  n p o B o aH M O C T H , raaB H b iM  « e  o 6 p a 3 0 M  3 a  c q e T  H a r p e B a  0 6 - 

m o t k h ,  B b ia e a a e T  n a p u  B o a b i ,  K o i o p u e  T y T  >xe K O H a e H c n p y iO T c a  h  a e a a iO T  

n o B e p x H o c T b  6 eT O H a B aa>K H ofi. E c a n  n o B e p x H o c T b  a o  9 T o r o  e m e  O K a3 b iB aaacb  
n o K p b iT O ít K a a o f i - a H Ó o  n p o B o a a m e ñ  b  n p H c y rc T B H H  B a a r n  n b ia b io ,  t o  n e p e -  

K p b iT H e  c T a H O B H a o c b  B n o a H e  B ep o a T K b iM . r ip a K T H K a  h  n o K a 3 a a a ,  h t o  

n e p e K p b iT H H  o 6 m o t o k  H a c T y n a a H  q acT O  n p a  n o a B a e H H H  b u e n H  K o p o T K o r o  
3aM biK aH H H , t . e . K o r a a  H a p e a K T o p  a o a m a o c b  n o a H o e  H a n p a w e H H e  p e n a .

C y u i a a  ó e T O H a  h  n o K p b i r a e  B c e r o  p e a K T O p a  c B e p x y  a a a o M  3 H a q H T e a b H 0  
n o B b iu iaeT  e r o  a a e K T p n q e c K H e  C B oH cT B a. B a a r a  T e n e p b  y a c e  H e c n o c o á H a  

n p o H H K a T b  B H y a p b  S eT O H a, k  o h  c o x p a H a e T  c b o io  B b ic o K y io  H 3 o a H p y io m y K )  
c n o c o Ó H O C T b  b  T e q e H H e  a o a r o r o  B peM eH H .

S K c n e p H M e H T a a b H b ie  H c c a e a o B a H H H , n p o B e a e H H b ie  b B 3 H  ( c m . y a a s a T e a b  
a H T e p a i y p b i ) ,  n o K a 3 a a H , h t o  ó eT O H H biii H e  O K p am eH H b ift p e a K T o p  x o p o u i o  

c e ó a  3 a iu ,H in a e T  n p o T H B  n e p e H a n p a a i e H H í i ,  CBH3aHHbix c B bicoK oaacT O T H biM H  

K o a e ó a H H a M H . J le f tc T B H T e a b H O , T a x o f l  p e a K T o p  a B a a e r c a  K a n  6 u  m y H T H - 
pO BaH H blM  OMHHeCKHM C O npO T H B aeH H eM , K O T O pO e M O aíeT  HCKaiOMHTb B 0 3 -  

M oaíH O C Tb n o a B a e H H a  K o a e ó a H H f t .  TaK H M  o 6 p a 3 0 M  n a o x o f i  ó eT O H H b itt p e a x -  
T o p  M o a íe T  0 K a 3 a T b c a  a o c T a T o q H O  c t o Mk h m  b O T H o m eH H H  n e p e H a n p a a ^ e H a ñ  
B o a H O B o ro  n p o H C x o a< a e H H H  h a e r a o  n o a B e p a c e H  p a s p y m e m n o  n p n  H o p M a a b -  

h o m  H anpHHíei-iHH c eT H , K o r a a  o h o  a o a o i T c a  H a H e r o  n p n  k o p o t k o m  b c e ™ .  
B n o c a e a n e M  c a y q a e  ó o a b i u a a  m o h íh o c ™  y c n e B a e i  B bi3b iB aT b, no B H an M O M y , 
c H a b H b iñ  p a 3 o r p e B  ó e T O H a  c o  BceM H n o c ae a c T B H H M H .

B bicy m eH H b ifi h  n o K p b iT b iñ  a ? k o m  óeTOH ya<e n e p e c T a e T  ó h t b  uiyHTOM 
p eaK T O p a , a  HOTOMy n o a B a a e i c a  onacH O C Tb n e p e H a n p a a c e H H íl M ea<ay b h t - 
K3MH OÓMOTKH, BbI3BaHHHMH BblCOKOHaCTOTHblMH KOaeÓaHHHMH.

B ,a a  o caaó aeH H a h j ih  n o a H o ro  ycTpaH eH na noaBaeHHH K o a e ó a if f l íí  Ha 

p eaK T o p e  npHÓeraiOT k  HCKyccTBeHHOMy uiyHTHpoBaHHio peaKTOpa OMHqe- 
c k h m h  conpoTHBaeHHHMH. O aH aK o T e o p n a  h  onbiT  noiía3biBaiOT, q-ro H aaeix- 
H aa 3amHTa HMeeT MecTO T o raa , K o raa  m yH T H pyioinee conpO TH BaenH e aocT a- 
t o b u o  M aao. E c a a  T ax o ñ  BeaHqnHbi conpO TH B aeH ue npHKaioqHTb k  p e a x -  
T o p y , t o  n o a y q a T c a  yace n p n  HOMHHaabHOM pesKHMe canniKOM 3aMeTHbie 
n o T e p n . n p H  k o p o t k o m  a<e 3aMbiK3HHH, K o ra a  Ha peaK T o p , a  cae ao B a - 
TeabHO, h  Ha co n p o m B aeH H e , ao>KHrca n o q iH  n o a a o e  cJ)a30Boe H anpaaíeH H e 
ceTH, TOK H nOTepH B myHTHpyK3UJ,eM COnpOTHBaeHHH aOCTHraiOT T3KHX 
BeanqHH, qTO e r o  npHXoaHTca a e a a ™  oqeH b 3HaqHTeabHbix pa3M epoB, q io 6 b i 
noraoT H T b Bce s t h  n o ie p H  ó e3  qpe3M epH oro  n e p e rp e B a  rnyHTa.

TaK H M  o 6 p a 3 0 M  n o a y q a e T c a  x e x K H q e c K o e  3 a T p y a H e H H e . í> H pM a GEC 
B b im a a  H3 s t o t o  3 3 T p y a H e H H a  TeM , h t o  n p H M e H H a a  b  K a q e c T B e  M a T e p n a a a
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<í>Hr. 80. L^HJIHHÄpHHe- ‘Í W  81. ÄHCKOBbie OÖMOTKH.
CK3H OÓMOTKa.

a a a  uiyH TO B  T a x  H a3b iB aeM bift t  h  p  h  t .  3 t o  T a x o ñ  M a T e p n a a ,  y  K O T O p o ro  
co n p o T H B Jie H H e  3 3 b h c h t  o t  n p H Jio > K eH H o ro  K H eM y H a n p a K e H H a ,  n p n a e M ,  
qeM B b iiu e  H a n p a > x e H H e , TeM  H H » e  a e a a e T c a  c o n p o T H B a e H H e . I lp H M e H e H H e  
THpHTa a a e T  B 03M 0>xH0CTb y B H 3aT b  T e  n p o T H B o p e a H a ,  K O T o p u e  n o a y a a -  

.iHCb n p n  n o c T o a H H o ñ  B eaH H H H e c o n p o T H B a e H H a . T a p H T O B o e  c o n p o T H B a e -  
HHe B b iÔ H p ae T ca  t3 x h m  o 6 p a 3 0 M , h t o ó b i  a a a c e  n p n  k o p o t k h x  3 a M b ix a H H a x  
3H aaeH H e e r o  o c T a B a a o c b  a o c T a ro H H O  b h c o x h m  h  o h o  6 u  H e H a r p e B a a o c b .  
r ip H  n o a B a e H H H  « ce  n e p e H a n p a a œ H H iî  c o n p o T H B a e H H e  n a a a e T  a o  a o c raT O M H O  
MaJIblX BeíIHHHH, H e aaK>IH.HX B03M 0JKH0CTH B03H H K H yT b KO^eÖaHHHM .

§ 22. OCHOBHblE KOHCTPyKTHBHblE OCOBEHHOCTH PEAKTOPOB

PeaK TO pb!, npuM eHHeM bie b  B bicoxoB oabT H bix  p a c n p e a e a H T e a b H b ix  y e r p o f l -  
CTBax, n o  p o a y  B binoaH eH H a m o m íh o  p a 3 a e a « T b  Ha ja.Be ocHOBHbie r p y n n u .

1) peaK T opbJ c B03flyuiHbiM  oxJia>KÄ6HHeM, H a n  T a n  H a3H B aeM bie c y x n e  
p e a K T o p b i ;

2) peaK T o p b i c M acaaHbiM  o x aa ix aeH H eM , n a n  np o cT O  M a c a a H b i e  
p e a K T O p b i .

M a caaH b ie  p e a K T o p u  n o aB u aH C b  cpaBHHTeabHO HeaaBHO h  n o n a  HM eror 
ocHOBHoe p a c n p o c T p a H e H H e  Ha b h c o x h x  H a n p a a íe H u a x . He H C xaioaeH a 
B03MOłKHOCTb, HTO M acaaH bie p e a K T o p b i n o a y a a T  p a c n p o c T p a H e H H e  h  H a T ax  
Ha3MBaeMbix re H e p a T o p H b ix  H an p aaceH H ax  ( 6 , 6 — 11 kV). P e a x T O p , n o r p y -  
KeHHbi» b  M acao , HMeeT oÓMOTXy, 3am H m eH H yx> o t  b c h k h x  nocT opoH H H X  
npeaM eTO B, n n a n ,  ra 3 0 B  h  t . a. K poM e s t o t o  p e a x T o p  b  M a c a e  n p e a c a a -  
Baaer c o ô o f t  b  MaraHTHOM o t h o u i c h h h  33MKHyTyío BHyTpH CHCTeMy, a  noTOM y 
n o sB o a a e T  CTaßHTb h x  x a x  o ä h h  BÖ an3H  a p y r o r o ,  T ax  h  n p n ö a H a c a T b  Ha 
H eöoab iH H e paccT oaH H H  o t  >xeae3H bix  h  aceae3o6eT O H H bix  xoH C T pyxu,H «. 
P e a K T o p u , n o rp y ła e H H b ie  b  M a c a o , M oryT  a e r x o  B b in o aH aT b ca  x a x  a a a  
BHyTpeHHHX, T ax  h  H apy a íH b ix  ycTaHOBOK. Ho, ó e 3 y c a o B H o , n 3ro ro B a e H n e  
c y x o r o  p e a x T o p a  Ha re H e p a T o p n b ix  H an p aaceH H ax  n o a y u a e T c a  3H aan T eab H o

aem eBae, neM MacaaHoro.
OcTaHOBHM ca xpaTK O  Ha xapaK TepH C TH K e x a a c a o f t  h 3 3 t h x  r p y n n  p e a x -

T o p o B :
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‘î 'H r ,  82. Kaô^teabie o ô m o t k h .

a )  C y  X h  e  p  e  a  k  t  o- 
p  H  HM eiO T p H A  KO H CTpVK- 

T H B H H X  paSH O BH AH O CTe ÎÎ, 

K O T opne M ory-r KJiaccjwJîH- 

H H p O BaTbC »  K3K n o  r a n y  
C 2M O ß  OÔMOTKH, TüK  H n o

c n o c o ô y  K p e n a e u H H  s t o â  

OÖMOTKH. ECAH rOBOpHTb 
o  BHjiax cy m ecx B y io in 'ix  
B p e a K T o p a x  o ô m o t o k , t o

H yH iH O  O TM eTH Tb H3 H MX 

TpH OCHOBHbie: 

1 )  U H A H H APH AeC KH e  O Ö 

M OTKH  ;

2)  A H C K O B H e  o ô m o t k h ;

3 )  K aÔ e A b H b ie  o ô m o tk h .  

U , h  a h h a p  h  q e c  s u e

O Ô M O T K H  (cfjHT. 8 0 )  CO- 
CTOKT H3 OAHOrO H .TU 

pSAS KOHUeHTpHMeCKH paOIOAOJKèHHblX UHTHHÄPOB. G ra p h ie  HHAHHAPH-
HecKiie o ô m o t k h  npeACTaBAHJiH c o ô o S  nocAeAOBaTeAbHoe coeAHHeHHe u h a h h - 

A p o s , noonepeA H O  C B e p x y  h  CH H 3y. O ô m o t k h  T aK oro  poA a npeACTaBTs.iH 
PHA H SyAO Ô CT B. Q ä H H M  H3 OCHOBHHX HeAOCTâTKOB HBAHeTCH TO, HTO KpaS 
OÔMOTKH, He HaXOASUXHeCH B COeAHHeHHH MeXiAy c o ô o ë ,  HM6J0T SH a^H T eT b -

H o e  H8.npH5KeHHe 2 Ei ( r a e  E , h p h x o a k t c h  Ha o a h h  u h a h h a p ) .  S in a A e H ie  

>Ke U H A H H A PO B  Ha A O C T âTO H H oe  pa ccT O H H H e  a p y r  o t  A p y r a  o p h b o a h t  k  h a o -  

x o M y  K c n o T b so B a H H K t  n p o c rp a H C T B a ,  3 3H H T O ro  o ô m o t k o ë ,  h  n e p e p a c x o A y  

M 6AH. 3 a  n o ra e A H e e  B p  e n  a n o sB H A H C b  T e H A e m iH H  B u n o A H im .  ix h a h h a p h -  

HecKî-ie nap aJ iA eA b H b ie  o ô m o t k h  ( u h t h h a p h  c o e A H H H k itc h  b napajiAe.ro  

O a e sH A H O ,  h t o  â a h  p a sH O M e p H o ro  p a c n p e A e A e m ia  TO K a  n o  o ra e A b H U M  se T - 

B 8M  n p H XO A H T C H  Ô paT b  HHCAO B H T K 0 B  B K8JKÄ0M  U H A H H A p e  p a SA H q H H M .

H C K 0 B bl e  OÔMOTKH ((jjHT. 8 1 )  DpeACTaBAHIOT OÔbIHHO OAHH H .ïH  

HeCKOÆbKO AHCKOB, pacnoAOJKeHHbix H3 OAHOË OCH. Pa3ÔHBaa OÔMOTKV Ha 
TO HAH HHOe HHCAO AHCKOB, M05KH0 nOAyaHTb JKCAaeMOe H3npa>KeHHe 
MejKAy He HaxoAamHMHca b coeAHHeHHH KpaaMH OTAeAbHHX SAeMeHiOB. 
j3,Aa ôoaee b h c o k h x  HanpaKeHHö OTAeAbHHM 9AeMe.HTaM m o jk h o  iipniaTh 
K0.riycooôpa3HyK) <|)opMy, npnaeM Kpaa KOHycoB, noAJiejKamne coeAHfu hh¡o, 
cÔAHJKaiOTCH MeKAy coôoË, Mexcay T6M Kan Kpaa KOHycoB, HaxoaamHcoa 
noA HanpHAieHHeM, OKa3WBaioTCH yaaAeHHbiMH Apyr o t  Apyra na AOCTaToano 
ÔoAbinoe paccTOHHHe.

K a ô e j i b H H e  o ô m o t k h  (<|)Hr. 8 2 )  oÔmhho HaMaTbiBaiOTCH h 3 r n ô -  

K o ro  K p y rA o ro  Kaôeaa, H30AHpOBaHHoro TenAOCTOËKOfl H 3 0 A au n eä . K a ö ea b -  
abie oôm otkh noAynaioTca nyTOM o ô x o A a ropH SO H TaA bnux paAOB, naani aa 
CHH3y, HenpepbiBHbiM npoBOAOM. CneiiHaAbHbix coeAHneHHË b TaKOM cj-y- 
n ae , o'ïe.BHAHO, He Tpeôyerca. B CAyqae HeoôxoAHMQCTH co3A anH a ne- 
CKOAbKHX napaAAeAbtibix BeTBefí oóm otkh hpoh3boah tch  cooTBeTCTBeh hhm 
hhcaom KaôeAH, KaK noKa33HO Ha (j)Hr. 83. H ah ôoAee bjhcokhx nanpa- 
HCeHHft KaÔeAbHbie OÔMOTKH BbinOAHHJOTCii C HaKAOHHbiMH paAaMH, K3K 3TO 
BHAHO H3 4>; r. 8 2 . KaÔeAbHbie oôm otkh o ó h h h o  HaMarbiBaioTca c npoMe- 
aKyTKaMH MeiKAy npOBOAaMH K3K n o  B e p T H K a A H , T3K H 110 TOp H30HT3 A H •.
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rito jtejiaeTcs x í s  .lyqiBero oxsa-  
aJCEHH, Tas sas iipH yiciax&iBa- 
HHH BKTKOB OIHH K OXHOJf. BC.TOT-
h-y© VC30BHH ox-iasaernta óh.ih 
óa mmm&zbHo yxyxiiíeBHMioi.

CymecTByeT n e .is S  p s a  c n o -  
c o 6 o b VKpen. i eHHs  oómotok 
ctxhx peaxropOB. H a nepB oe u e-  
::o  no c s c e s y  saa'ieHHM) h pac-
~C  CTT2H5EIÍS) CSenVc? UOCiaBBTI»
reakTopa c ó e T o a a u M a  s o -  
.1 o h a a m a. B óexoHHhix pess- 
r i z i z  ko&ohhh cópasy-OT wexaaHieeKyio C3S3h orae.ii.abix bhtkob 
rea:-: i  opa se sa y  coóoñ. Ha ópw. 84 cxeMaTHEeacH nosasasa soHcrpyK- 
_y_z óerouHoro peasxopa, y  sac, b Coieae, cyxue peasropu Ha tokh 
3üz:e 150 A bhho.thskítcs HesaíOBHTe.TbHO óeroHHtie (e s , T26 .1 . 10).
ITtOB3BOXCTBO (íeTOHHHX reSKTOpOB OTSEíSeTCg ÓO.TbtOOg HpOCTOTOfl, HO
r r e ó y e r  3H a?H ic.iisH oro speweHií. B b to h  noaie eesoroporo a&TBepuesmms 
n o a s e o ra e r e s  cxeuHax& HoS o6x2<5orxe napOM nox xasiienaejí h cymse b B a- 
k tv m c  x o  no.THoro otcvtctbhs B s a r z .  l i o  okoh^shjíii 3 t h x  onepanBS p e a s -  
7 0 d  Beca. Eopsepraerca ripoirance h  nosputHio aasoM. Bsaroxapa ncspi¿THX> 
h nooni-iTse SeiOH cn o co ó e H  co x p aH sn »  i o i t o  c b o h  bmcokzc HSo.THpyio- 
S3 r ceo2:t3s, h  p e a s r o p  Haxesao paáoraer b  SKcnaoaranjra. E cxh  ace- 
r.0 K~HTKS ee npyy.eaarb, r o  asara, nposBxaiomas b nopH Cerona, chhbho 
O B o a a e r e ro  s a a e c r a a  h sBaserca npaamoñ asapaS. IIpoBOx o O h i b o  
rs= OeroHHHX peamopoB Ceperca e3 0 .thpob2 hhhm. Hsgítstiiís npoBoaa 
b zaHHOM cayqae ae tosbeo caysHi aareinpOTeacofl Hao.isixsief! h samHTOfi 
ot nepespHTHa npE nonaxaami b oómotkt k£:-:kx-.ihóo nocTopoHHHX 
npeaM erofe, h o  h  oóecseH H B aex  a e g n ^ B p o B a ire e  M esaH m eacH X  cas h  c b o -  
óojy xepMMHecKEx ae^OpuaHE®. Bxa $asiDpH Htpam oaem» cymecTBeH- 
HTíG 7 0.13 HpH CHJIbHHX ESFpeEgX H MOiyr npEBOXHTb K pSCTpeCKHBSBHlO 
ÓEToaa. eCRH oh EenocpexciBeHHO oxEararaaer HeBsoaHpoBaHHüa npoBOA.

Bce 0C7£.ii>HHe chocoóh sperasnaa oómotok peasropoB npasoxar 
K C6C3BHM KOHCTCTSHHEH. ilpEHep CÓOpHOF. KOHCTpyKHMH X2H Ha d)HT. 85- 
5 Bícm esprae cfoforsa coctoht hs jusckob ¡cockoS sexE; 3¿esjy oTueas- 
hkvh XBCK2MH ü p o io s e s H  scdecT-CeTOHHKe npoKxaxKH. JT.ih npaaaHHs 
ÍC.TEIEea SeCTKOCTH BCeS KOHCTpySHHH BHyTpb KaTyiIIKH BBeseH ÓeTOHHHfl 
Uf'.iBii.tr. CspíiLieeae npoHSBoxHTCs nps noMoma s s iy h±¡í¿x ó o .i t o b ,

C r  p  eCCOBaHHMX S3KaHHTOM.
OcHOBHHM HeXOCXaiKOM TO.TSKO HTO OHHCaHBOñ KOHCTpVKHHH SBaSeTCS 

ncxkiíO ee EpesMepHOfi exoasEoers h to, «ito c xe^esHeM BpeMeHH noa.
-&HC7BB5H JíiX£:•'V. =• CCX.-fS TC.TiKOB OT TOKOB KOpOTKOrO 2£iíHK2i¡}ia £C6eCí*
óiTOHEüe nposaaxKH M esay BHTsasa xe^JopMupyKTca h KpomaTca^ 
B:.-eEC7B:-re -ero  oóuotkz ocaaóeBaeT h BBiHBaer ¿».rraiBca. Iskhm oóp a-  
3CK C72EESH CO SpciíSHCM HeoOXOXfflíO HOXTSTHBaTb.

Ha 4>ht. 86,a h b  m hh eme xsa eapaasra apyrofl oparHBasaHOñ 
-•:o h c t c t e x h h  p y a irm p a .  3 x e c b  b  s a ^ e c tB e  M S T epsaxa npB xeB eH  h o e t h  
HCM r. É-iTesiHO 4>ap^op. Ü a » e  c-aariH b e o io x h c t u  éapdm pO B M e. ÍIoxoó- 
KHe p e a s r o p w  nonyEgiCTCS o n e a b  aaxeaaíHMH b  o rH o in e n n fí h 3 0 . ih u b h , 
eg XDWSBHH s MesaHHqecsoii OTHoraeEKK. Ha *Hr. 86,a  san BapnaHr

T 1• —•  f —a f  • —* 9— 9 9—s I
-*  ^  H
-»  f S  < S  r S  s r S  •—i

- o  6 - «  «—-m ¿—o ó—é o—*

peakmopa

«Pht. 83. Ksóejrbaaa o6Hoisa c x p e s s  
napajsej.BHUMH aeTBfiMH.
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4>ar. 84. CxeM aT m ecK H ft 
pa3pe3 CeioiiHoro peaK- 

Topa. 
‘t’HT. 85. CCopHaH KOHCTpyK- 

UHH peaK T O pa.

c a h c k o b h m h  o 6 m o tk 3 m h , a  H a $ H r .  8 6 , b  —  c K aÓ ejibH tiM H . T a n  K an í})ap- 
<f)OpOBHe CTBJKKH npOXOflHT CKB03b OÓMOTKV, TO e e  npHXOflHTCH pa3fleaflTb 
Ha a s e  nacT H , o c raB JiB a  M xi& y  h h m h  KOJibueBOfi 3asop. 3 t o  oócTOHTeabCTBO 
b h o c h t  y x y a m e H H e  b  OTHOmeHHH H cnoíib30B aH H H  M ecT a h  M a iep H aaa  
o ó m o tk h .  K an  h  n p e a b ia y m a n , KOHCTpyKHHH 3Ta o b a a n a e T  Tew * e  Heao- 
CT3TKOM, a  HMeHIJO HOHBaeHHeM OCJiaCíieHHH B HaTHÍKKe. B TOM, HTO
4>ap<f>op o ó J ia ^ a e T  o n e H b  M aJiofl cn o c o Ó H o c T b io  jae^JOpM HpoBaTbCfl, h no- 
STOMy, K o r a a  M e an  b  n a 3 a x  H ecK oabK O  o c jia b H e T  3 a  c n e T  a.ieKxpoflHHaM H- 
neCKHX TOJIHKOB, TO O C JiaÓ H eT cpa3y H BCH KOHCTpyKUHH.

b) M ac .’i 5{ h b! c p e a K T O p H  Soaee aoporHe no cpaBHeHHio c cyxKMH, 
h o  3aTO HiieioT psu cymecTBeHHbix npeHMymecTB nepea h h m h . Bo-nepBbix, 
o h h  HafleKHO 3amnmeHbi o t  nonaaaHHH b  oÓMOTKy b c b k o t o  poaa nocTO- 
POHHHX I¡pe;iMeTOB, BO-BTOpbtX, BC.aeflCTBHe OTCyTCTBHH MarHHTHOTO nOTOKa 
CHapyacH Koxcyxa MacasHbift peaKTOp aonycnaeT 6oíibmyio CBofioay ycia- 
HOBKH B OTHOHieHHH paCCTOHHHH OT )Kefle3HHX H )KeJie306eT0HHbIX KOH- 
CTpyKHHü. B cyxHX peaKTopax nocaeaHHft Bonpoc co3aaeT 3Ha'iHie.TbHue 
ocaox<HeHHB, TaK Kan 6flH3Koe npHcyTCTBHe HíeaesHbix qacTeñ EeaeT k  hx 
neperpeBy, 3HaHHTeabH£tM aofiasorabiM noTepHM h  aaeKTpoaHíiaMH'iecKHM 
CH.iaM. B MacJiHHHX * e  peaKTopax noHBJiBeTCH Ta nenpusm iocTb, h t o  b o 3-  

HHKaioT B.obaBOHHbie noTepn b  CTeHKax KOH<yxa, ecjm He npHHHTb co- 
OTBeTCTByK)iu,Hx Mep. OnbiT noKa3biBaeT, h t o  6es cneuiia/ibHfcix npncnoco- 
óaeHHñ JKeaesHbiíí Koxcyx xan pa3orpeBaeTCs, h t o  noHBJiaeTCfl onacHocTb 
aas BocnaaMeHeHHH Maora. CymecTByiGT aBa cnocoóa óopbóbi c MarHHT- 
h h m h  HOTOK3MH b  H<e,Te3e Komyxa, a caeaoBaxe./ii>HO, h  c norepHMH. 
nepBHí! cnocob, paspaóoTaHHbiñ h  npHMeaaeMHíi (JjHpMoft GEC, c o c t o h t  
b  t o m ,  h t o  BHyTpH Koacyxa o k o j io  ero CTeHOK noMemaeTCH K o a b u e B O i t
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<i>nr. 86. C öopH w e kohctpykuhh  peaK TopoB c c|)ap<|)opoBott H30JtsuHett.

3 K p  a H H3 MeflH H.TH a.TK)MHHHH. KaK BHÄHO H3 <J)Hr. 8 7 ,  eM H  MaTHHTHMft 
noTOK n o n a a a e T  b c t c h k h  K o x ty x a , t o  SKpaH c n e ro ia e T c a  c  noTOKOM, paBHbiM 
TO MY, KOTOpblft yXOflHT B CTeHKH KOXCyXa. 3 a  CHeT 3TOTO nOTOKa B SK paH e 
noHBHTca t o k , cTpeM H iuH ftca CKOMneHCHpoBaTb noT O K , e r o  nOpOHCÄaiOmHß. 
T aK H M -o6pa30M  h o t o k  b H<e/ie3e <3?,  ̂ K o acyxa ä o b o ^ l h o  cu ab H O  yM eH b- 

u iaeT ca , h noTepH h  H a rp e B  c h h 5K3io tch  ä o  o a e H b  H e ö o jib i i io f l  b c j ih h h h h . 
3 a e c b ,  npaB .ua , noaB JiaioTC H  n o ie p .H  b caMOM 3K paH e, h o  BejiHHHHa hx  
MoaieT  6biTb CHH>KeHa f lo  x<e/iaeM bix n p e j ie n o B  nyTeM  co o T B eT C T B y io in e ro  
yBeJiHHeHHH c eae H H a  sK p a H a , a  CJie,noBaTejibHO, yM eHbiueHHeM  e r o  aKTHB- 
Horo conpoTH B neH H H .

B T o p o ft c n o c o 6 ,  npHM eHeHHbiß (f)HpMOË W e s t i n g h o u s e ,  H c n o ;ib 3 y e T  
M a r H H T H  b i ä  m y  H T  b BHÆe >Kejie3Hbix n ax eT O B , p a c n o n o x ie H H b ix  n o  
BHyTpeHHeft CTeHKe K oxcyxa. )K e/ie3 H b ie  n a K e r a ,  c o c T o a m n e  H3 O Tne/ibH bix 
JIHCTOB, aaM T  x o p o m y io  MarHHTHyio npoBOÄHMOCTb (B f lo n b )  h ÄOCTaTOHHO 
ó o a b u io e  conpoT H B JieH H e .¡yia t o k o b  <J>yKO ( n o n e p e K ) .  B  s t o m  c / i y a a e  
npHHUHn jreñCTBHH n e  B bisbiB aeT  T pynH O C T eñ æjih e r o  noHHM aHHa; 3,aecb 
warHHTHbiß noTO K  n p o c T O  m y H T H p y erc H  naxeT aM H  >Ke;ie3a (4 >h t . 8 8 ) . 3 t o t  
c n o c o ö  HMeeT pajx  HejrocTaTKOB n o  cpaBHCHHK) c nepB U M  (sK p a H ) , H3 

KOTOpbIX OTMeTHM OCHOBHblS:
1) n p H  KOPOTKHX 3aMHKaHHHX a<eJie3Hbie n a x e T b i CTpeMHTca O T opB aT bca 

OT K o a ty x a  H npHTHHyTbCa K OÖMOTKe, B TO BpeMH KaK 3Kp3H n/IO TH ee 

npH>KHMaeTca k  cTeHKaM KO>i<yxa;
2 )  x c e /ie sHbie n a K e r a ,  n e p e s  KOTOpbie saMbiKaeTca 6 o J ib in a a  a a c T b  

o ô m e r o  noT O K a p e a K T o p a , cno co Ô H b i BHeCTH HCKaa<eHHe b npaM onH Ë H eft-

HOCTb BO ^bTaM nepH O fi xapaK T epncT H K H ;



94 Annapam u dmi ozpanunenufi moxoe Kopomxozo 3aMbtrcaHUX

<£hi\  87. CxeMaTHqecKHñ paape3 4>Hr. 88. CxeMaTHqecKHft pa3pe3
MacjiHHoro peaKTopa c aKpaHOM. M aoumoro p ean iop a  c MarHHT-

HblM IIiyHTOM.

3 ) a<eJie3Hbie naiceTbi cnabHO yMeHbmaiOT n p o c B e T 'M e » a y  o 6 m o t k o íí^ h 
CTeHKOíí, a noTOMy a a a  e r o  co x p aH eH n a  npH x o aH T ca  yBeaHHHBaTb a « a -  
MeTp fían a .

B c e  9 t h  cpaBHeHH» roB opH T b n o a b 3 y  M e-roaa 9JieKTpoM arHHTHoro 
aKpaHa. «

M acaaH b ie  peaKTOpbi erpoHTCH KaK oaHO(|>a3Hbie, TaK h Tpex<J)a3Hbie. 
B  n o caeaH eM  c a y a a e  Bce T p a  4>a3bi noMeipaioTCH b o6u i,h íí KOJKyx c MacáoM. 
KaTyuiKH O TaeabH bix (})a3 M oryT p a c n o a a ra T b c a  iuih b j ih h h io  vmh b Tpe- 
yroabH H K . B  nepBOM c a y a a e  6aK HMeeT BbiTHHyToe ceneH H e, b o  b to p o m  —  
K p y ra o e .

§ 23. OCHOBHblE FIAPAMETPbl PEAKTOPOB

a ) H H f l y K T H B H O C T b  BBJiaeTCH OCHOBHblM IiapaMeTpOM. HHflyK- 
THBHOCTb Bbipa>KaeTCH OÓbIHHO B MHaaHreHpH. H H O raa HHjyKTHBHOe co- 
npoTHBJieHue p eaK T o p a  a ae -rca  H a p a a y  c HHayicraBHOCTbio h  BbipaxcaeTca 
h jih  b n p o u e H T ax  H an b oM ax, vuiu a ae T c a  h t o  h a p y r o e :

x  =  (üL ' 10—3 =  2,x fL lO ~ B Q, 

rae L BbipaaíeHO b mH

x ° /o  —  ~ r f ~  1 0 0 >
U0

r a e  í n  —  HOMHHaabHbiíi t o k ;
U^ —  4)a30B oe Hanpa>KeHHe c e ™ .

Cym ecTByeT p a a  <|)opMya aasr n oacn eT a  HHayicrHBnoc™  peaKTopa, 
BbiBeaeHHbix pa3anqHHMii aBTopaMH. XÍ,ocTaToaHo ynoM ímyTb arnub H exo- 
TOpbie, HMeioiuHe HaHÓoabiuee npaKTHaecKoe 3HaaeHne.

OcraHOBHMCH B H aqaae k o p o t k o  Ha aHarpaM M e, aaH H oft XaKOM, n o 3- 
B oasiiom eíl o n p eaeaH T b  HHayKTUBHocTb p e a n r o p a  n p n  p a 3anHHbix cfiop 
Max e r o  o ó m o tk h .  X a a  n o cT p o H a  cb o io  awarpaM M y, n o a b 3y a c b  H a n S o a e "  
ToaribiMH 4>opMyaaMH B pa3aH qH bix aH an a3 0 H ax  <|)opM. H a  aH arpaM M e X a n p



OcHoeuue napaMempu peanrnopoß

(t})Hr. 89) npeacTaB/ieHa 3aBncnMocTb 
h  b

a  =  —ß  ° T p =  - ß  ä a b  paanH B H bix 

nOCTOBHHblX <î>. <E>yHKU.HB <E> BXOAHT
b oómyio cjjopMy^y a a b  o K O H H a x e a b - 
H oro noflCMeTa Hna.yKTHBH0CTn:

L —  «2D4>10_6 mH.
K STO M y BH fly n p H B O A flT cs  B ce  

c y m e c T B y io iu H e  <})opM yabi a a b  n o A -  
CMe,Ta HHAyKTHBHOCTH, y  K O TO pblX  
AHlllb pa3A HH H bI B b ip aw e H H H  ABB 4>. 
TaKHM o ö p a 3 0 M ,  3 H a a  p a 3 M e p b i  peai-c- 

T o p a ,  t .  e .  a ,  p h  D, Mbi Moac'eM  a e r e o  
H3ËTH 3 H a n e H H e  4> n o  a n a r p a M M e  
XaK-a, a  c ae A O B a T e a b H O , noA C H H T aT b 

HHAyKTHBHOCTb. Ho r p a ^ n n e c K H e  nO A - 
cneT bi B c e r a a  C T p a a a iO T  t o H  h a h  h h o H  
n o rp eu iH O C T b K ), C B B 3anH oft c t o h -  
HOCTbio h  M a c m T a ö o M  n o c T p o e H H B  r p a -  
(|)HKa, n o s T O M y  e c a n  T p e ö y e T c a  ö o a e e  
T i u a i e a b H o e  o n p e a e a e H H e  HHAyKTHB

HOCTH, M05KHO B 0 C n 0 A b 3 0 B äT b C B  c|)O p- 
M y a o ß  K o p H A e p c jje p a  K a n  H a H Ö o a e e  
npO C TO fl H B TO B<e BpeM B AOCT3TOHHO

t o b h o H:

0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0 
   p

Our. 89. f ln a rp a M M a  Xana äab  i io a -
CBeTa HHAyKTHBHOCTH.

¿ = 1 0 , 5  • n2D 10“  mH.

■ BblCOTA3Aecb U —  nepmvieTp o ó m o tk h ,  paB H biñ  2 { h - \ - b ) c m ,  r a e  h-  
o ö m o tk h ;  b  —  rn n p H n a  o ö m o tk h ;

D  C peA H H ß AH3M6Tp o ó m o tk h ;
n  HHCAO BHTKOB (sA eK T pH H eC K H X );
k — n o K a 3 a T e a b  C T e n e n H , K O T opbifl ô ep eT C H  pa3AHHHbiM  b  3 a B H - 

CHMOCTH OT <j)OpMbI OÓMOTKH:

k  =  -^T  AAH

k  = A A B

u

K - g - O .

ÜJIB ÔOAblUHHCTBa 4>OpM OÓMOTOK peaKTOpOB npHXOÄHTCfl HMeTb AÖAO
3 

co BTopbiM c a y q a e M , t .  e. K orA a k  —  —  . ¿ I a b  M aaw x  t o k o b  nacTO p e a n -

TOpbi BbinoAHBtOT b b h a ê  a h c k o b , y  3THX p e a K T o p o B  K aTym K a n p e a c T a -  
BaaeT coóoft c n n p a a b ,  y KOTOpoii B bicoT a o n e n b  Maaa n o  OTHom eHHio

k AHaM eTpy ( a  =  A - ^ o j .  ¿ l a a  t 3 k h x  c a y n a e B  a y m n e  n o a b 3 0 B a T b c a  n p re  

pacneTax ^ o p M y a o f t  npo t}). f l .  H. W nHabpeftHa:

L —  n ? ^ y  • 10~~8 mH,
A
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r a e  D2 —  óoabnraft AHaM eTp o 6 m o t k h  b c m ;

y=/{% 
ra e  D x —  MeHbiiiHft anaMexp.

3HaqeHne t|)yHKUHH y  onpeaeaHeTca H3 HHacenpHBeaeHHOíí Taón. 11.

TaóAupa II

0
D2

0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

y 10,5 12,9 15,7 19,0 23,0 28,1 34,9 45,7

KaK B H ÍH O  H3 BHIIieH3aOJKeHHOrO, p a c a e T  HHayKTHBHOCTH KaiyiUKH He 

n p e a c r a B a a e T  c o ó o ñ  H H n e r o  c a o x í H o r o ,  a  H a o 6 o p O T , a B a a e T c a  o a e H b  n p o -  

c t o 8  3 a n .a a e f t ,  e c a n  3 a a a H b i pa3Mepu. O a H a K o  B o n p o c  - B b i ó o p a  p a 3 M e p o B  

p e a K t o p a  n p e a c r a B a a e T  He n p o c r y io  3 a a a a y  a a a  K O H C T p y K T o p a , ts lk  KaK 
3 a e c b  n p H x o a H T c a  y n H T b iB a T b  e m e  p a a  4 ) a K T o p o B , K a K - T o :  sK O H O M H A H o crb  

H c n o a b 3 0 B a iiH H  M e a n , s a e K T p o a H H a M H q e c K H e  ycw im  Meacay 4 ia3 aM H  h  a p .

Xaa Harnea, a t o  Hanóonee s k o h o m h a h o í í  <f)opMoft o 6 m o t k h  peaaTopa 
aBaaetca Taaaa, y KOTopoS ceqeHHe npeacTaBaaeT KBaapaT, t .  e. a =  p 
( h a h  h —  b). npH 3 t o m  3 t o t  KBaapaT He aioóofí, a TaaoS, CTopoHa k o t o -  

poro HaxoaHTca b  onpeaeaeHHOM OTHOiueHHH k  anaMeTpy KaTyuiKH, 
a  HM6HH0 a =  p =  0,34 {h =  b =  0,34Z)). 3ra. $opMa o ó m o t k h  npn Toflaíe 
HHayKTHBHOcTH aaeT HaHMeHbinyro 3aTpaTy o ó m o t o a h o f o  MarepHaaa. OaHaKo 
T3KHX o ó m o t o k  Ha npaKTHKe HHKoraa He cTpoaT, Taa Kan M e> K ay peaKTO- 
-paMH Toraa B 0 3H H K H yT  c a a n iK O M  óoabmne y c a a n a  npH k o p o t k h x  3aMbiKa- 
h h a x  n a n  h x  noTpeóyeTca 3HaAHTeabHo yaaaaTb apyr o t  apyra.

b )  C e q e H H e  o ó m o t k h  h  H a r p e B  p e a K i o p a .  C e q e H H e  o ó m o t k h  

p e a K T o p a  o n p e a e a a e T c a  K a K  yc a o B H H M H  H O M H H a a b H o ro  p e a íH M a  ( H a r p e B  n 

n O T e p a ) ,  T3K H peJKHM OM  K O p O T K O rO  33M bIKaHHH. lIp a K T H K a  n O K a 3 b IB a eT , 

a t o  b  ó o a b u iH H C T B e  c a y q a e B  c e a e B H e  o ó m o t k h  M a a o a M n e p H b ix  p e a .K T o p o B  

o n p e a e a a e T c a  H OM H H aabH biM  p eacH M O M , b  t o  s p e M a  K a K  y  p e a K T o p o B  h s  

c p a B H H T e a b H O  ó o a b m H e  t o k h  h  H H 3KH e p e a K r a H u u  c e q e H H e  b  o c h o b h o m  

a H K T y e T C a  yeaO B H A M H  T e p M H A e C K O ñ  yC T O 0A H B O C T H  n p H  K O pO T K O M  33M biKaH HH .

M aK C H M aabH aa T e M n e p a T y p a  H a rp e B a  p e a K T o p a  H enocpeacT B eH H O  n o c a e  
3 < o p o T K o ro  33MbiKaHHa c o c T a B a a e T c a  H3 T p e x  c a a ra e M b ix :

1) O K pyataiom aH  T eM nepaTypa;
2 )  n e p e r p e B  n p H  HOMHHaabHOM peaoiM e;
3) neperpes npH k c p o t k o m  3aM biK a¡iH H .

O K p y a í a r o m a a  T e M n e p a T y p a  n p n  p a c q e T a x  o ó u a h o  ó e p e T c a  p a B H O ñ  35° C. 
I l e p e r p e B  n p H  H O M H iiaabH O M  p e a c H M e  a o n y c K a e x c a  o t  55 a o  90 °C 
B 33BHCHM OCTH OT K a a C C a  H30AAH.HH. E c a H  T O K O B e a y U X H e  qaC T H  BOBC6 

H e  c o n p n x a c a io T C H  c H 3 o a a n H e f i  h a m  c o n p H K a c a r o T c a  c H 3 o a a u H e ñ  MHHe- 

p a a b H o r o  n p o H e x o a ía e H H H  c o  c B H s y ro m á M H  B e m e c T B a M H , t o  a o n y c a a e i c a  

n e p e r p e B  n o p a a n a  90° C. n e p e r p e B  b 70o C o t h o c h t c a  k  x a o n a a T O Ó y M a iK -  

h u m  o n a e T K a M , n p o n u T a H H b iM  b M a c a a x  h .t h  a a x a x .  X l i a  H e n p o n H T a H H b ix  

B o a o K H H C T b ix  H 3 oaH H H 0  a o n y c K a e T C H  n e p e r p e B  b 55o C. I I p H  k o p o t k o m  

3 3M biK aH H H  a o n y c T H M b ift  n e p e r p e B  3 3 b h c h t  T a K w e  o t  B H a a  H 3 o a a  h h h ,
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c KOTopoñ conpHKacaeTOi TOKOBeaymaa uacTb. Ecan TOKOBeayrune aacTH ro 
uble huh conpHKacaioTCH c MHHepaabHbiMH H3oaauHHMH (caioaa, acöecT h t .  n ) 
TO n p e j e J i b H b i f l  H a r p e B  npHHHMaeTca paBHbiM 3 0 0 ° C aaa  Mean h 
200° C —  aa a  aaicMHHHa. Ecan we TOKOBeayume uacra conpHKacaioTca 
C BOUOKHHCTblMH npOnHT3HHbIMH H30aHUHHMH, TO aa a  MeaH MaKCHMaUbHblfl 
HarpeB npn kopotkom  3aMbiKaHHH He aoaweH npeBocxoaHTb 2 5 0 °  C.

TaKHM o6pa30M neperpeB npn kopotkom  3aMbiKaHHH npeaaraBaaeT 
coóoft BeaHHMHy, 3aBHcamyio o t  neperpeBa npn HOMHHaabHOM pewHMe. U aa 
npaBHabHoro yueTa TepMHuecKOii ycTOËHHBOCTH npn kopotkom  33MbiKaHHH 
Heo6xoanMo yMeTb yaecTb B03MOWHyio TeMnepaTypy npH HOMHHaabHOM 
pewHMe. B HacToaiHHíi MOMeHT HeT aocTaTOHHO npaBHabHbix <})opMyu aaa  
yneTa neperpeBa peaKTOpOB npn HOMHHaabHOM pewHMe. R n n  opHeHTHpo- 
BOMHbix pacaeTOB m o w h o  noub30BaTbca c|>opMyaoË, noayaeHHOË b B 9 H

aaa peaKTopoB c —  ^ ¿ 0 ,6 - b - 0 8 :

P-  ,— -o r)  »
X* D b '

rae Pw —  oóm ne noTepn b peaKTOpe b BaTTax;
D — cpeaH H Ë  an aM eT p  p e a K T o p a  b cm; 

b — m np H H a o ó m o tk h  p e a K T o p a  b cm .
E caH  Mbi 3HaeM neperpeB npn HOMHHaabHOM pewHMe, to  oôiuhë HarpeB 

óyaeT
—  f;)o ~ b  xni 

a caeaoBaTeabHO, n e p e r p e B  n pH  k o p o tk o m

rae 6S —  HarpeB n o ca e  KOpOTKoro. 
noTepH b  peaKTOpe npH HOMHHaabHOM pewHMe HrpaioT BecbMa BawHyio 

poab. n p n  pacaeT e peaKTopa BeanuHHOË noTepb HeoóxouHMO 3aaaTbca. 
no 3aaaHHoft BeanuHHe noTepb m o w h o  cyaHTb o  ceaeHHH o ó m o tk h .  

Oó.mHe n o T e p n  b oÓMOTKe co cT aB aa io T  

rae k w —  K03t|)HUHeHT aoóaB oaH bix noT epb b b h t k b x  o ó m o tk h  3a caeT  
noaa peaKTopa. A aa  c e a e H H ft np oB oaa  o t  9 5  a o  1 5 0  m m 2 k w cooTBeT- 
CTBeHHO H3MeHaeTca o t  1,1 a o  1,3; R  —  OMHaecKoe conpOTHBaeHHe o ó m o tk h  

peaKTopa, paBHoe
/  TiDn

R  =  P—  = p  •
q q

TaKHM o ó p a 3 0 M , c o a e T a a  B eanaH H y n o T e p b  h aonycT H M bi«  n e p e r p e B  
npn HOMHHaabHOM pew H M e, m o w h o  ycTaHOBHTb ceaeH H e o ó m o tk h .  KoHTpoab- 
Hofl BeaHaHHOË MOweT cay w H T b  e rn e  naoTHOCTb T o x a , K O T opaa a a a  M euHbix 
OÓMOTOK K o aeÓ a eT ca  o t  1 ,8  a o  2 ,5  A /m m 2. H o  BbiÓopoM c e u e n n a  H c x o a a  
H3 y cao B H ñ  HOM HHaabHoro pew H M a, e m e  n e o rp a H H a n e a io T c a . HeoÓxoanMO  
9TO ceae H H e  n p o B ep H T b  Ha pew H M  x o p o T K o ro  3aM biK aH na. HaM HSBecTea 
aonycT H M bift n e p e r p e B  o ó m o tk h  n p n  k o P o tk o m  t» .  OóbiHHO e rn e  s a a a e T c a  
BpeMH aaHTeabHOCTH x o p o T K o ro  == 3  h -  6  c eK .) . H a o c h o b 3 H h h

7  3&k . l& l l .__EtyTKeB’H'1!  10. B . h  Mejn>KyMOB A . M.
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§ 24. 3J1EKTP0ÄHHAMHMECKHE yCHJlHfl B PEAKTOPAX

n p H  KOpOTKHX 3âMbIXaHHaX B peaK T O paX  nOHBaaiOTCH 3HáHHTeabHbie 
9JieKTpOÄHHaMHHeCKHe yCHJIBH, C KOTOpbIMH npHXOaHTCH CUHTaTbCB. H eflO - 
CTaTOBHOe BHHMaHHe K 3TOMy B o n p o c y  npHBOÄHT K nOBpeXiaeHHBM  H p a3 - 
Pym eHHBSI yCT3HOBKH.

Mo)KHO p a 3JIHHHTb ÄB3 BHfla BJieKTpOÄHHäMHMeCKHX yCHaHft, B03HHX3K)- 
iu,HX b peaKTopax:

1) y c n a n a  BHyTpH OÄHoro cf)a30Boro p e a x T o p a ;
2 ) ycHJiHH M&yKjxy peaKTopaMH b Tpextjja3Hoñ cncTeMe.
Kax Mbi BHflejiH b ra. I, gaexTpoannaMHuecxHe ycuana b aio6oK cncTeMe 

HanpaBBeHbi Bceraa Tax, h to ó m  yBeanaHTb HHjyxTHBHOCTb 9to ë  cncreMbi. 
CaeaoBaTeabHo, x o raa  no oÔMOTxe peaxTOpa TeneT t o x  xopoTXoro 3aMbi- 
X3HHB, OHa, BO-nepBbIX, CTpeMMTCH OXHMâTbCB, a BO-BTOpbIX, yBeJXHMHTb 
cboë anaMeTp. Cxa3aHHoe BnoaHe noacHaeT (fjnr. 9 0 .

M b i 3A ecb coB epm eH H O  He 6 y aeM  ocT aH aB aH B aT bca Ha p a c a e T e  BHyTpeH- 
HHX ycH JiH ft b p e a x T o p e .  O h h  n p e a c T a B a a io T  o c h o b h o ë  H H T epec a n  a xoh- 
C T p y x T o p a . X U a 9xcn ao aT au ,H H  BajKHbiM B B a a e T c a  3H 3H ne y c n a n f}  M e jx ay  
4>a3aMH, T ax  x a x  o hh  TecHO cbh33hm c  m o h t3>xhhmh paccT oaH H aM H  h 

' c  x p enneH H eM  p e a x T o p o B  o ia e a b H b ix  4>a3 a p y r  n o  OTHOineHHio x  a p y r y .  
0 6 u j .e e  B bipajxeH H e c n a b i  B3aHMoaeËCTBHa M e rx ay  a ß y M a  cncreM aM H , CBa3aH- 
HblMH M O K ay C0 6 oft MärHHTHbIMH nOaBMH B TOË HJM HHOft CTeneH H , MOJXeT 
6 b i ib  H anH caH O  b B H ae

F = -  1 , 0 2 .  1 0 - 8 V 2 ^ k g ;  ( a )

3 aecb  03H anai0T i1 h i.2 MmoBeHHbie 3HaaeHHa to k o b  bo B3auM oaeiicTB yio- 
U1.HX cHCTeMax, BbipajxeHHbie b a ian ep ax ; M  —  B3aHMOHHayxH,nio M ejxay 
CHCTeMaMu; x  —  p a c c T o a n n e  Me>xay cncTeMaMH.

B3anMHaa HHayxTHBHOCTb M  MOJxeT 6 bitb HanHcaHa b o öm eM  BH ae 
caeayx)Uj,HM o6pa30M:

M  =  n1ni f ( x ) ,

n a p a M e T p o B  m o j k h o  o n p e a e a u T b  c e n e H H e  

OÔMOTXH no T e M n e p a T y p H b iM  x p H B b i

9 , = / j ) *  **] «>Hr- 37)-

EcaH o t o  ceaeHHe oxa3biBaeTca 6oab- 
rne, neM 9 t o  noaynnaocb H3 npeatiay- 
mux pacneTOB (npn HOMHHaabHOM pe- 
jxHMe), t o  ero HeoöxoaHMO yßeaHUHTb 
ao HaËaeHHoË BeanauHbi. Ecan ace, Ha- 
o6opoT, o h o  MeHbme, t o  mh noayaaeM, 
CTaao 6biTb, 3anac npouHOCTH npn xo- 

pOTxoM h ocTaBaaeM BeaHHHHy ceaeHHË t o ë ,  xax OHa nonyanaacx h3 
ycaoBHft HOMHHaabHoro pejxHMa.

<Î>ht. 90. KapTHHa HanpaBaeima ycn- 
aHH, aeflcTByiomHx b oÔMOTxe pe- 

axTopa.

rae h  n2 —  UHcaa b h t x o b .



—  6)

<í>nr. 92. BepiHKaabHoe h ropn- 
30HTaabHoe pa3Meiu.eHHe peax-

TOpOB.

Kor.ua Mu HMeeM ae io  c 
peaKTopaMH, QTaeabHue 4)a3Lj 
KOTOpbix HMeiOT paBHbie HHCJia 
BiiTKOB, cJ)opM y-aa ( a )  npno- 
öpeTaeT Bna

*n2M\8 j f o  HT» kg- (b)dx

MaKCHiiyMa cnaa aocTHraer, oaeBHaHO, Toraa xoraa, npH Bcex npoHnx 
paBHBix ycaoBHHx npoHSBeaeHHe ¿2 aocraraeT  MaKCHMyMa.

ripa T p e x n o a ic c H O M , CH M M eTpaaH O M , K opoTK O M  3áM H xaH H H  n p O H 3 B e a e H n e

n rH O B eH H b ix  TOKOB n p n o 6 p e T a e T  B c e  3H aneH H H  M e a ía y  ixi2 =  —  ^m ¿ ~ ^  H

¿1 i 0 =  I J *  A -  ( / m —  a > in a H T y a a  n e p H o a m e c i c o Ë  c o c r a B a a i o m e ß ) ,  t .  e .  a o c T H -

raeT  t o  n o a o a Œ T e a b H o r o ,  t o  O T p H u a T e a b H o r o  M âKCH M yM a, n p a a e M  n o a o a iH -  

T e a b H u ñ  M aKCH M yM  b  T p n  p a 3 a  M e H b in e  O T p m ia T e a b H o r o .  A s a  K p a flH H e  

c . i y q a a ,  K O T o p b iM  c o o T B S T C T B y io T  M a xcH M yM H  c n a ,  n o K a 3 3 H b i H a $ H r . 91. 
H a n ô o a b n i a a  H3 b o 3 m o m îh h x  c h j i  B c e  a<e n o a y n a e T c a  n p n  a ß y x n o a io c H O M  

33M biKaH H H . B 9T 0M c a y n a e  b  a ß y x  c M e x íH b ix  B3a H M o a e fic T B y io m H X  4 > ^ 3 o b h x  

p e a K T o p a x  t o k  M oa< eT  a o c T H T H y T b  c ß o e ß  H a w ö o a b m e ß  y a a p H O ß  B ea tïn ttH L i 

O flH O BpeM eH H O , H T3KHM  0 6 p a 3 0 M , XOTH n p H  flB yxn O a iO C H O M  3aMbIK3HHH 

n e p n o a H a e c x a a  c o c T a B a a r o m a a  T o x a  x o p o T K o r o  3 a M b ix a H n a  o ô b i h h o  Ô H B a e T  

M eH b iu e  n o  B e n n n H H e , h o  n p o H 3 B e a e H H e  t o k o b  B c e  a i e  a o c T H r a e T  m 3 k c h -  

Myna.
3a pacaeTHbie 3HaaeHna Toxa aaa  oirpeaeaeniia ycnaHH Meacay 4>a3HHMH 

peaxTopaMH caeayeT npHHHMâTb BeaHHHHy

2x

Kax b h â h o ,  n p H  T p e x n o a r o c r iO M  33MHKâHHH MaxcHMyM cnjibi n o a y a a e T c a ,  
K o ra a  MTHOBeHHbie t o x h  T exyT  b  anH eË H bix  n p o B o a a x  b  pa3H0M  H a n p a s -  
aeHHH (4)ht. 91,b). To ace n o a o a ie H H e  niieeTca h n p H  aßyxnoarocH O M  xo- 
poTxoii 3aM HxaHHH. 0ÖHHHO aæ a a T e a b H O  ôbiB aeT  M axcH M aabH bie cnabi cae-

9j¡€KmpoduHaMunecKue ycujiua e peascmopax

j= in .  
J Z

7*
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jiaT b  CHJiaMH npiiTa>K eHHa, TaK KaK h 3 0 . t h t o p h  k  TaKHM c h jk m  j iy a m e  n p n -  
cn o c o ô ffÉ H b i. 3 T o a  u e jiH  b 3£ I & c h m o c th  o t  p o a a  paciKWKMKeHHH $ 3 3  
a p y r  n o  OTHom eHHio k  a p y r y  c p e ^ H n a  <f?a3a noJOKHa 6biTb BKjnoHeHa TaK 
HJiH H H aae h j ih  TaK h jih  im a n e  HaM OTaHa. H a  $ H r .  92 n p n B e a e H U  ä b h  x a -  
paK T epH bix  c j iy n a a  p acn o jio > K eH n a  ( j ) a 3 — B e p rH K a jib iio e  h  ropH 30H Ta.T bH oe. 
H a  (p u r. 92 n o x a 3 a H o , k e k  æ o jd k h o  6 u T b  B bino jm eH O  BK jnoneH H e b o ô o h x  
c j iy n a a x ,  ec jiH  Bce t p h  (fjasbi HäMOTaHM b o ä h o m  nanpaB JieH H H , t .  e . b CJiy- 
n a e  B e p T H K aa b H o ro  p a c n o jio a c e H H a  cp e jiH io io  4>a3y neo6xoÄ H M O , KaK to b o -  
pHT, „B H B epH yT b“ (oÓMOTKa cp eÄ H e «  (J)a3bi m o ik c t  6 m ti»  B b ie e p a y T a  h  n p n  
HEMOTKe h e  3 a B o a e ) .  C  t e k o t o  p o a a  BKJiioneHHCM m h  no jiynH M  n o n  nB yx- 
nOaiOCHOM 3aMHK3HHH H IipH TpeXHOJIIOCHOM (MaKCHMyM) CHJiy B B H ae CHJIbl
npH T soK eH H H . O / m a x o  ć m i ą  o r r a a K H B a H H a  H e y c T p a H a e T c a  b o b c c  —  o H a  o c -  
TaeTC H  npH  T pexno /nocH O M  saM UKaiiHH (4> H r. 9 1 , a ) ,  h o  o n a  6 y a e T  3 H a a n -  

T ejibH O  M eH b u ie  c h j i h  npiiTSD K eH H H , H , c jie f lO B aT en b H O , c  n e f i  c n p a B H T b c a  

3HaaHTejibH0 Jierne.
<bopMyjia, B bipaxiaiom aa BeananH y c h jih  b tom  BHjie, KaK m h e e  ocTaBHJin, 

T. e. (JjopMyjia (b ), He no3BoaaeT npocTO paccaHTaTb c h jih , t e k  KaK HaM Heii3- 
BecTHa /  (a:). 3 a c jiy ra  pa3peuieHHa s to íI  3aaaaH npHHaAJieiKHT U,BifiTy. Oh  
n o c T p o H J i  Ha ocHosâHHH noJiynenHHX pemeHHft rpacfiHKH jiJia B e p r H x a f lb i io r o  

h ropH30HTajibHoro pacnojioxíeHHH c^as. 9 t h  rpa(|>HKH npeacTaBjiaioT coôoH  
He HTO HHOe, KaK 3aBHCHMOCTH

4>Hr. 93. jHarpaMMa hjih pacneTa ycH - 
JiHft npH BepTHKaatHOM pacnoJioaceHHH 

peaKTOpOB.

^ n r. 94. flaarpaM M a n jia  p a c a e ia  
y  chjih 3 npa ropn30HTaabHOM pac- 

noaoiKeHHH peaKTOpOB.

'  ;r - '!;)■
h  npHBefleHH Ha 4>nr. 93 ä jih  BepTHKajibHoro pacnojioaíenna h  Ha 4 m r. 94 
ä jih  ropH30HTa.TbHoro pacnojioxcéHHH oTflejibHbix 4>a3.

T aK H M  o 6 p a 3 0 M  O K O H aaT e jibH o  c jio p M y a a  ju ih  p a c n s T a  y c H j ia f ł  M e w a y  cjia- 

3EMH p e a K T o p a  n p n o ó p e T a e T  b h u :
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Pe3ucmopu lo i

E c a h  CMHTâTb Ha c a y ia f t  A ß y x n o a ro cH o ro  3aMbixaHHa, to b (JmpMyay H aao  
B B e c ra  3HaneHHe y a a p H o r o  TOKa 

h  ~  h  ~  łyd *
h T o raa

F —  (.łyd n)2 ty.

YcHanfl Meacay OTaeabHbiMH <Jja3aMH peaxTopoß aocraraioT  oaenb óoab- 
IHHX BeAHHHH, H C HHMH BCerfla HeoÖXOAHMO CHHTaTbCH.

§ 25. PE3HCTOPW

Etna neaeft orpaHHHeHHH tokob KopOTKoro 3aMbixaHHa b penax hh3xofo 
HanpaaieHHa, a aacTHHHO h BbicoxoBoabTHbix pacnpeaeaHTeabHbix ycTpoßCT- 
Bax ao 6 kV Hainan pacnpocTpaHeHHe Tax Ha3biBaeMbie p e 3 H C T o p b i .  
Ecan peaKTop oóaaaaeT non™  hhcto peaKTHBHHMH conpoTHBaeHHHMH, to 
pe3HCTOp HHCTO a K T H B H bl M.

OaeBHaHO, HTO aaa  co3aaHHa 9<|)<})exTa b orpammeHHH Toxa xopoTxoro 
saMHxaHHa, npHÖaHXiaromeroca x TOMy, xoTopbift co3aaeTca ripn noMomn 
peaxTopoB, noTpeöoBaaHCb 6bi oaeHb kbicoxne SHaneHHa axTHBHbix conpo- 
TKBaeHHñ. Taxne conpoTHBaeHHH, nocToaHHO BxaioaeHHbie b penb Toxa, 
co3aaaH 6bi HeaonycTHMbie noTepH SHepran; ecan >xe B3aTb HH3xne 3Haae- 
HHH conpoTHBaeHHa, to hx orpaHHHHBaiomee aeiicTBHe oxa>xeTca canmxoM 
caaÖHM. OTCioaa BbiTexaeT c oaeBHAHOCTbio, hto npHMeHeHne npocTbix 
aXTHBHHX COnpOTHBaeHHË He HBaaeTCa B03M0>XHbIM.

OnbiT, oaHaxo, noxa3aa, h to  HexoTopbie TexHHaecxH aoerynHHe MaTe- 
pnaabi, xax, .HanpHMep, ancToe (cpaBHHTeabHo) Keae30 oöaaaaeT aoBoabHO 
3HaaHTeabHHM TeMnepaTypHUM xogtjmmieHTOM conpoTHBaeHHa. Baaroaapa 
3TOMy MOKHO ocymecTBHTb Taxoe a<eae3Hoe conpoTHBaeHHe, xoTopoe npn 
HOMHHaabHOM pejxHMe HarpeBaeTca oaeHb He3HaanTeabHO (30— 50° C), b to  
BpeMa xax npH xopotxom  3aMbixaHHH TeMnepaiypa ero öbicrpo noBbimaeTca, 
a caeaoBaaeabHO, öbicrpo pacTeT h conpoTHBaeHHe. Bo3pacTaiom.ee conpo
THBaeHHe b CBOK) oaepeab cHHixaeT BeaHHHHy Toxa xopoTxoro 3aMbixaHHa. 
Ecan HarpeB npHHaT aocTaTOHHO bhcoxhm, t o  mohího noayHHTb aoboam-io 
Bbicoxyx) xparaocTb yóbiBaHHH Toxa. Tax, HanpHMep, B03bMeM >xeae30 
c TeMnepaTypHbiM K03(|)Hn,HeHT0M conpoTHBaeHHa a, paBHbiM 0,009/°C, h 
npHMCM neperpeB ero  b 800° C. Toraa Ha ochob3hhh npHÖaroxeHHoii (j)0p- 
Myabi noayaHM xparaocTb yBeameHHa conpoTHBaeHHa

=  1 4 -  « t =  1 —b 0,009 • 800 =  8,2.

HTax, ecaH mh xothm  orpariHHHTb to x  xopoTxoro 3aMbixaHHa npn noMomn 
pe3HCTopa ao  Toro >xe npeaeaa, xax s to  caeaaa 6u  peaxTop c peaxTHB- 
HOCTbK) B 4% , MbI AOJHKHbl B33Tb HaHaabHOe conpoTHBaeHHe pe3HCTOpa 
(npn HOMHHaabHOM pejxHMe), t .  e. erne b narpeT O M  coctohi-ihh, paBHHM 
oxoao 0,5% . Taxoe conpoTHBaeHHe npn HeóoabinHX nponycxHbix Toxax 
c axoHOMHaecxoft TOHKH 3peHHH MOHieT ObiTb aonymeHO.

OCHOBHbIM HeaOCTaTXOM pe3HCTOpOB HBaaeTCH TO, HTO OHH AaWT OHeHb 
c a a ô o e  orpannaenH e Toxa x o p o T x o ro  3aMbixaHHa b HaaaabHbiË nepH oa, 
n o x a  a<eae30 em e He y c n e a o  HarpeTbca b aoeraTOHHOft CTeneHH. Pa3Mepbi
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jK ejíe3H0 ft JieHTbi, npHMeHaeMOñ a m  p e 3 n cT op oB , 33b h c h t  o t  BpeMeHH æ /ih- 
TejibHOCTH K op oT K oro , np n aeM  B ec TKe/ie3a npaMO nponopnH O H aneH  BpeMeHH 
(cea eH H e h pjiHHa b OTpe/ibHOCTH nponopuH O H ajibH bi K opH io rankparH O M y  
H3 BpeMeHH OTHTeJIbHOCTH KOpOTKOTO 3aMbIKaHHa). TaKHM o ô p a 3 0 M, HeM 
MeHbrne B biaepaiK a K op oT K oro , TeM n e r a e  h  KOM naKraee nonyaaeT C H  p e 3H- 
CTOp. O coôeH H O  KOMnaKTHbie p e 3 H CTopn n o n y a a io T c a  n p n  BK^roaeHHH h x  
nocjiejO B aT e^bH O  c  njiaBKHMH npeaoxpaH H T ejiaM H , t .  e . K orna BpeM a .zym- 
Te/lbHOCTH KOpOTKOTO HCHHCJIHeTCH COTbIMH ÂOÆHMH CeiiyHflbl.

H eoöxoÄ H M O  OTMeTHTb KaK noflOHiHTe^bHbiË (})aKTop ô o j ie e  nerKHË p a 3 - 
p u B  pyrn  b KOMMyTâHHOHHbix a n n a p a T a x  (BbiK jnoaaTejiH , npeaoxpaH H T ejiH , 
aBTOMaTbi) npH BbiKJiioaeHHH TOKOB K op oT K oro  33 MbiKaHHH b n e n a x  C p e 3H- 
CTopaMH. KaK mbi yBHaHM n a n e e , p a 3pbm  n y r a  n ep eM eH H oro  TOKa b CHJibHoft 
CTeneHH 33BHCHT OT COS cp KOpOTK0 3 âMKHyTOË UeiIH. HeM ÔJlVLïKe. COS cp K 
eÂHHHiie,-TeM  n e r a e  B biK m oaaeT ca p e n b .

§ 26. 3ABHCKMOCTb TEMÍlEPATyPbl JKEJIE3A PE3HCTOPA H TOKA KOPOT- 
KOrO 3AMbIKAHHfl B U,EITH OT BPEMEHH

.LUa npocTO Tbi b ÄajibHeömeM  öyneM  n o n a ra ™ , hto HanpaaceH He Ha 3aa<HM 
K0p0TK033M KHyT0r0 pe3HCTOpa OCTaeTCH HeH3MeHHbIM H paBHblM HOMHHaJIb- 
HOMy Hanpaa<eHHio c e ™ . 3 to mohcho cnenaT b; TeM 6 o n e e , pe3HCTOpbi 
b oôm eM  npeflHa3HaaaiOTCH n n a  cpaBHHTenbHO H eôojibu iH x tokob no cpaB- 
HeHHK) C OÔinHMH T0K3MH yCT3H0BKH (MaPOMOUIHbie OTBeTBJieHHH).

E cjih 3aMbiKaHHe nponcxopHT HenocpencTBeHHo Ha 3aaiHMax pe3HCTopa, 
to tok K op oT K oro  3aMbiKaHHH MOJKeT ôbiTb Bbipa>KeH cnenyioinHM o6pa30M:

—  H aaanbH oe conpOTHBJieHHe npn HOMHHanbHOM peaoiM e;
T —  n e p e r p e B  n o  OTHOuieHHio k  HOMHHanbHOMy peacHMy; 
a -— TeM nepaTypH biä k o s ^ h u h c h t ,  OTneceHHbift k  T eM n ep aT yp e hom h-  

H a;ibH oro pejKHMa, t .  ë . k  naaajibH O ß T eM nepaT ype.
n p n  KpaTKOBpeMeHHOM H arpeB e n o n a raeM , KaK h B cern a , hto  bch n o rn o -  

m aeM aa O H epraa HaeT Ha H3MeHeHiie BHyTpeHHero T en n o B o ro  cocT oaH na 
>Kejie3H0 Ë jieHTH, t .  e .

/ ft2 /? j  (1  - | -  a t )  d  t  =  G c  • d t ,

m e  G —  B ec >Kene3a Ha c})a3y  b k g ;
c  —  ynejibH aa TennoeMKOCTb b W s e c /k g ° C .

3 aMeHHH Ik e r o  BbipaxieHHeM (26 ,1), HHTerpH pya e r o  h p e u ia a  o thoch - 
Te.TbHo T, nonyaH M , KaK H e ip y p n o  BHpeTb, c n e n y to in e e  Bbipa>KeHHe:

U,
(26 ,1 )

r n e  U ÿ  —  (|)a3 0 B0 e  Hanpaa<eHHe; 

R  =  R ,  (1  - j -c c r ) ;

t  _  1 +  Y 1 -}- A t
a

R f i c (26 ,2)
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i> H r .  95. 3aiyxaHHe TOKa b  nenn n p H  HarpeßaHHH p e 3 n c r o p a .

n o c T O H H H aa  A  M tm e T  ö h t b  n p e f lC T a ß jie H a  b  ö cw iee  yaoÖ H O M  BHü,e, e c / w  

B 0 C n 0 f lb 3 0 B a T b C H  COOTHOIIieHHHMH

L —  L £ l -  100 H o:
G ■ 1000

kVA/kg,

TäKHM O Ö pa30M

A  =  2 • 105
cts

M b i HarnJiH 3aKOH M3M eHeHHH T e M n e p a T y p b i  x<ejie3a p e 3 H C T O p a , n p H K Jiio - 
M eH H oro  H aK opoT K O  k  nocTO H H H O M y H anpH Ä eH H K ». T e n e p b ,  o m c b h / ih o ,  ö y ^ e T  
H eTpyU H O  HaßTH 33K 0H  H3MeHeHHH (33T yxaH H H ) TOKa KOpOTKOTO 33MbIKaHHH 
BO B peM eH H ; fleßC TB H TeJIbH O ,

(1 - j - ax) R ^ l - ^ A t  V 1 -f - A t

r Äe I n  —  sc|)(|)eK T H B H oe 3 H an eH H e  H a n a j ib H o r o  TOKa K O p O T K o ro  3aM biK aH H fl. 
3HaM eHHH TOKa KOpOTKOTO 3aM bIK3HHiI MO)KHO n p e^ C T aB U T b  B BHB,e OTHO- 

UieHHH

tn ■■
U  CrV l  + A t  ’

n e  I  — HO M H H ajibH bift t o k .
Ha (tour 95 n p eflC T aB JieH b i 3aBHCHMOCTn n3M eH 6H H H  TOKa h  T e M n e p a T y p b i 

OT B peM eH H  j u ia  a  =  5 - ^ 5 0  k V A / k g .  n p a  BHHHCJieHHH arax k p h b b ix  ö h j io  
npH H H T o t  =  0 ,50/0 H C —  550 W s e c / k g  °C. Kan * h o ,  m o jk h o  n o a y -  
qH Tb ju cö y io  C K O pocT b  c n a a a  TOKa, ecnm HSMeHHTb B ec  meneaa, T. e .  O.
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T aK , m u  o  — 5 0  T eM n e p a T y p a  a c e a e s a  b  8 0 0 °  C a o c T n r a e T c a  u e p e 3  2 ,2  ceK .;
a = = 2 0  Ta >Ke T eM nepaT ypa yace a o cT H raeT ca  q e p e a  5 ,7  ceK. TaKHM 

o6pa30M  HB/iaeTca bo3m o>khum  paccHHTaTb p e 3 n c r o p  a jih  pa3aHHHUx a,an- 
TejibHOCTeíi K opoT K oro  3aMbiKaHna, HaaHHaa o t  0 ,5  n e p n o a a  (¿pía p a ó o ™  
coBMecTHo c  njiaBKHMH npeaoxpaHHTejiaM H) n no  HecKoabKHX ceKyHa. 
ripaBHjibHOft p a 6 o r a  pe3H CTopa m ojkho  oacHaaTb m abK O  n p n  coóaioaei-rHH 
T o ro  BpeMeHH, Ha KOTopoe o h  p a c c a m a H , TaK Kan e c m  m u 6yn&M ópaTb 
BpeMa ó o a b iiie , t o  B03HHKHeT qpe3M epH uíí n e p e rp e B  K e n e 3 a  h  aan re  B03- 
m oikho  h  p acnaaB aeH H e. n p h  HeaoaepzK K e BpeMeHH >Keae30 He y c n ee T  p a- 
so rp e T b c a  a o  Hya<Hux n p e a e a o B , h B eananH a TOKa OKaaceTca HeaocTaTOHHO 
orpaHHHeHHoñ.

K p n B u e  H a  4)nr. 9 5  6m jih n o c T p o e H b i  6 e 3  y q e T a  H 3 M e H e H H a  T e n a o e M -  

k o c th  o t  T e M n e p a T y p u .  E cjih  y a e c T b  9 t o  H3MeHeHHe, t o  TeM nepaTypa 
h  t o k  6 y a y T  n p o T e K a T b  T a K , K a n  s t o  n o K a 3 a H O  H a  to H  a c e  (f)Hrype nyi-iKTH- 
p o M .  B jiH H H H e  H 3 M e H e H H a  T e n a o e M K O C T H  H e B e a H K O  n o  c p a B H e H H io  c T eM , 

h t o  a a e T  c p e a H H H  T e n a o e M K O C T b , h n o n o a c H T e a b H O ,  T a n  K a n  a a e T  ó o a e e  

n o a o r o e  H a p a c T a H n e  T e M n e p a T y p u  b KO H H .e n p o u e c c a  h ó o a e e  K p y T o ñ  c n a z i  

T O K a B H a a a a e .  H e  y a n r a B a a  9 to  b j ih h h h c  n p n  n o a c a e T a x ,  m u bhochm  H e -  

K O T O p u ñ  3 a n a c  n p o a H O C T H . C a e a y e T  3 a M e r a T b ,  h to  n p H  ó o j is ih h x  B u a e p a c -  

K a x  B p e M e H H  K o p o T K o r o  3 a M U K a H n a  p e 3 H C T o p u  n o a y a a i O T c a  a p e 3 M e p H O  

rp 0 M 0 3 f lK H M H . B o o ó m e  c a e a y e T  c T p e M H T b c a  c  n p H M e H e H H e M  p e 3 H C T o p O B  k 
B 03M O JK H O  M eHbLUHM  B U f le p a íK a M  B p e M e H H .

O c o ó e H H O  3 aM eT H u íí KOHCTpyKTHBHUü 3 (})cf)eKT n o a y q a e T c a  n p n  B peM e- 

H a x  n o p a a n a  0,01— 0,1 c eK ., t . e .  n p n  p a ó o T e  n o c a e a o B a T e a b H O  c  n a a B -  

khm h n p ea o x p a H H T e a a M H  h aBToM aTaM H. B 9 th x  c a y q a a x  n o a y q a iO T c a  M aau e  
B e c a  a < e a e 3 a h M a a u e  p a 3 M e p u  a < en e 3 HOfí aeH T H .

§ 27. PA3MEPM 1KEJIE3A PE3HCTOPA

>K eae30 a a a  pe3HCTOpOB o ó u h h o  npHM eHaeTca b BHae aeHTU. TaKaa 
HMeHHO (J)opMa, a  He K p y ra o e  ceaeH H e, HBJiaeTca b óoabniHHCTBe cay aaeB  
HeoóxoAHMOíi H3-3a ycjiOBHB H arpeB a npH  HOMHHaabHOM peao iM e. n p n  M aaux 
aaHTeabHOCTax K opoT K oro 33MUKaHHa, Kax noKa3UBaeT p a ca eT , ceaeH u e  a<e- 
a e 3 a  n o jiy a a e T c a  HacroabKO MaabiM, hto e c a n  ó u  m u  e ro  B u n o aH H an  b BH/re 
npOBoaoKH, to  o ho  ó u  n e p e r p e a o c b .  <í>opMa t o h k h x  n o a o c o K  hjih aeuTbi 
aaeT  OTHOCHTejibHO ó o a b m y io  noB epxH ocT b oxaaaíaeH H H  h  n o 3B oaaeT  a e p -  
>KaTb H arpeB  n p n  HOMHHaabHOM peacHMe b npneM JieM ux paM Kax (50— 90° Cj.

C  a p y r o f t  c to p o h u ,  n o B e p x H o c T b  oxaaacaeH H a n p e a c T a B a a e T  HHTepec h 
c  t o h k h  3peHHH aocTaTOHHOñ cKopocTH oxaaacaeH H a a<eae3a n o c a e ,,  KopoT- 
K oro  3aMbiKaHMH. Ba>KHO, h t o ó u  pe3HCTop HMea ó u c T p y io  BOccTaHaBaHBae- 
MOCTb, T. e. ÓUCTpO npH O Ó peTaa 6 u  rOTOBHOCTb K BOCnpHHTHIO HOBOTO 
KOpOTKOrO 3aMUK3HHH. HTTH, O^HaKO, B OÓaBCTb OaeHb TOHKHX JieHT He 
np eacT aB aaeT ca  bo3m o>khum , TaK KaK o h h  cTaHOBHTca M ano ycTOñaHBUMH. 
B o  BcaKOM c a y a a e , n p n  to h k h x  aeH T ax c a e n y e T  npHMeHHTb npoTHBOKop- 
po3H íiH oe noKpbiTHe noBepxHOCTH K e a e 3 a . OcoóeH H O  s t o  H eoóxoaH M o HMeTb 
b BHay b  Tex c a y a a a x ,  K o w a  pe3H C T opu ycT anaB anB aroT ca b  c u p u x  
noMeureHHHX.

T e n e p b  nepeftaeM  k  B u ó o p y  cea eH u a  h aaHHbi >xeae3H 0íl J i e m u .  3 a a a a a  
9 ia  p e u ia eT c a  B noaH e oa.H03HaaHO, e c a n  H3BecTHu ycaoB H a p a ó o T u  pe3H c- 
TOpa, t .  e . HOMHHaabHbiñ t o k  I n, nponeH T H oe naaeH H e Hanpaa<eHHa n p n  h o -



KoHcmpyKifuu pe3ticmopoß 105

M H H ajibH O M  pe> K H M e Cr> M a K C H M a a tH b iß  n e -  

p e r p e ß  xm h  aaH T eab H o cT b  K o p o T K o ro  3 a -  
MtJKaHHH t s. 3 a  H esocT aT K O M  M ecT a  Mbi H e 
ö y a e i i  n p o a e a h i B a T b  B b i ß o a a  ( } ) o p M y a , o n p e -  

a e a a io iH H X  c e n e H H e  h a a H H y  a e H T b i,  a  

n p a M O  n p u ß e a e M  h x  roT O B biM H

96. <t>nr. 97.

(27 ,1 )

Pj —  HanaabHoe yaeabHoe conpoTHBaeHiie, t .  e. npu  T e ia r t e p a T y p e  
50 — 90° C;

In —  HOMHHaabHbift t o k  b  aMnepax;
U$ —  4>a30Boe Hanpaweroie b BoabTax;

O =  22 kVA/kg.
h

B noacae iax  npHHHTO C = 5 5 0  W sec/kg  °C . f  —  yaeabHbiil Bec (aaa  >«e- 
ae3a m o ik h o  npHHHTb 7,9 kg /dm 3).

§  2 8 . K O H C T P y K U H H  P E 3 H C T O P O B

X (aa h h 3 k h x  H a n p a a ie H H f l ,  t .  e. n p n  M a a b ix  a a H H a x  a e H r a  H a ( |) a 3 y f 
KOHCTpyKUHH p e 3 H C T o p o B  n o a y n a io T C H  B ec b M a  n p o c T b iM H . J le H T a  M o a te T  
öb iT b  H a ia H y T a  n p o c T O  M e * a y  H 3 oaH py j»m ,H M H  o n o p a M H  ((Jwr. 96). K p o n e  
T o r o ,  a o a a c H U  ö b iT b  n o c T a ß a e H b i n p o M ex iy T O H H b ie  o n o p H u e  H 3 o a a T o p H ,  H C K a io ^  
H a io u m e  B 03M 0)KH 0CTb 3aM biK aH H a M ea e a y  coöofl a e H T  C M eaiH bix 4>a3, a o r a a  
o h h  cw abH O  p a 3 o rp e iO T C H  h  yaaHHHTca. B c a y a a e  T p e x  n p o x o a o B  H a  (J)a3y  
(t})Hr. 97) c p e a H K a o  (})a3y a y a m e  o n p o K H H y T b , T a x  x a K  n p n  s t o m  n o a y -  
aaeTca ö o a e e  ö a a r o n p H H T H o e  p a c n p e a e a e H H e  y c n a H k .  3 t o  m o jk h o  a e r x o  n p o -  
c ae a H T b  H a a ß y x n o a io c H O M  k o p o t k o m ,  H 30Ö pa>K eH H 0M  H a  cj)Hr. 9 7 -

f l a a  ßoabuiHX cpaBHHTeabHO t o k o b  (3 0 0 — 400 A) MoryT öbiTb npHMeiieubi 
aße HaH öoaee napaaaeabHbix BeTBH (aeHTbi), Tax K a x  Ä e a a T e a b H O  c o x p a -  
HHTb ToaiHHHy aeHTbi HeÖoabHioß H3-3a ycaoBHk o x a a x c a e H H a  n o c a e  k o -  
poTKoro 3aMbiKaHHa h  npn HOMHHaabHOM peaiHMe.

K aa öoaee b h c o k h x  HanpaaieHHfl (3 0 0 0 — 6 000 V) npHXoaHTca npnöe- 
raTb k  cnen,H aabH H M  HaMOTKaM aeHTH. Cnocoöbi HaHeceHHa aeH Tbi b  s t h x  
cayaaax npHMeHHJOTca pa3anaHbie. HanpHMep, AEG npHMeHaeT naocKHe paM bi 
(Ha Kaaiayio 4>a3y no paMe), Ha KOTopue aeHTa HaHoemca 3HT3arooöpa3HO 
b oanoft "naocKOCTH. 4>HpMa SSW  HaMaraßaeT aeHTy 3Hrsarooöpa3HO Ha 
HHÄHHÄPHHecKHö KapKac. B nocaeaHeM cayaae CHCTeMa noayaaeTca ypaß- 
H O B em eH H o k  b o T H o m e H H H  sae K T p o a H H aM H a ec K H X  c n a .

B 3aKaiOHeHHe H e o ö x o a H M O  OTMeraTb, h t o  npiiMeHeHHe pe3HCTopoB a a a  
3aiH,HTH OT TOKa K opoT K oro 3aMbiKaHHH 3HaqHTeabHO o ö a e ra a e T  p a ö o T y  
B b iK a ro n a T e a e ß ,  TaK  x a K  npH s t o m  m h  HMeeM  caßHr <J)a3 b  KopoTK03aMKHy~ 
t o H  u e i iH  M eacay t o k o m  h  HanpameHHeM, noHTH paBHbiM H y a io .
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TPAHC4>0PMAT0PbI TOKA H HAIIPÍDKEHHH 

§ 29. OBLU.HE 3AMEMAHHR

B ycTaHOBKax BbicoKoro HanpHÄeHHfl HenocpeacTBeHHO Ha mHTe ynpaB- 
JieHHfl He ÄCWliKHO ÖblTb HH OJHOË HaCTH, COnpHKOCHOBeHHe C KOTO- 
p o fl np eacT aB aaao 6h i onacnocT b a a a  >kh3hh oócay>KHBaioinero nepcoH aaa. 
B c n a y  9THX cooôpaaceHHË H enocpeacTBeHHoe BxmoneHHe H3MepHTeabHbix 
h 3am,HTHbix (p e a e )  npnöopO B  b penb, n a x o a a m y io ca  n o a  bucokhm  Hanpa- 
jKeHHeM, He aonycK aeT ca. Â a  h noMHMO BbimeyKa3aHHbix npHMHH pa3Meui,e- 
HHe h 3K cnaoaTauna H3MepHTeabH0Ë h 3am,nTHOË annapaTypbi cTaHOBHaocb 
6bi ape3BbiHaËHO cao>KHoft, a caMa annapaT ypa oaeHb a o p o ro Ë  h rp0M 03a- 
KOË.

j la a  H36e>KaHHH s t h x  H eyaoôcTB npHMeHaroTca Tax Ha3biBaeMbie t  p a h  c- 
c J j Op Ma T O p b l  T O K a  H H a n p í D K e H H S .  nepBHHHbie OÓMOTKH 9THX H3Me- 
pHTeabHbix TpaHC(j)opMaTopoB BKaioaaiOTca b cwcTeMy BbicoxoBoabTHbix npo- 
BoaoB, a BTopHHHye OÖMOTKH cayacaT a a a  nHTaHna H3MepHTeabHbix npnöop oB  
h 3auu.HTHbix p e a e . TaxHM o6pa30M  H3MepHTeabHbie TpaHC(f)0pMaT0phi Bbinoa- 
HHioT äß e  3aaaaH: 1 ) o h h  H30aHpyi0T H3MepHTeabHyio h 3am,HTHyx) annapa- 
Typy o t  BbicoKoro HanpaateHHa h 2) ciiHxcaioT H3MepaeMbie BeaHMHHbi TOKa 
h HanpaxœHHa a o  TaxHX n p ea ea o B , n p n  KOTOpbix H3MepHTeabHaa h 3amnT- 
H a a  annapaT ypa a e a a e ic a  6 o a e e  yHHBepcaabHOË, a erx o Ë  h xoMnaxTHOË. 
T ax, HanpHMep, npn H3MepeHHH t o k o b  Ha b to p h h h o ë  cTopoH e H3MepHTenh- 
H oro TpaHcc})OpMaTOpa oöm hho ôepeT ca x a x  CTaHaapT 5 A, a npH H3Mepe- 
HHH Hanpa>xeHHH — 100 V. Flpn 9 th x  oôcTOHTeabCTBax MeHaiOTca ToabKO 
rnxaabi y  npaöopO B  cooTBeTCTBeHHO i<09(})HHHeHTy TpaHC^opMannn H3MepH- 
TeabHoro TpaHC(})opMaTopa, BHyTpeHHaa ace cncTeMa ocTaeTca oaHHaKOBOË; 
3T0 aaeT K oaoccaabH bie yaoôcT B a c npoH3BoacTBeHHOË h axcnaoaTauHOHHOË 
TOHXH 3peHHa.

§  30. TPAHOl>0PMATOPbl TOKA H TPEEOBAHHfl, ÍIPE.II.'bJJBJlSEMblE K HHM

H a 4)ht. 9 8  noKa3aHa npHHnnnHaabHaa cxeMa BxaroneHHa TpaHC<f>opMa- 
MaTOpa Tona h e ro  oómotok. nepBHHHaa oÔMOTxa coctoht h3 oaHoro han  
HeCKOabKHX BHTKOB, CpenaeHHblX C MarHHTHbIM CepaeMHHKOM H3 aHCTOBOË 
CTaan. H a tot >Ke cepaennHX naH ecena BTOpHHHaa o6 motk3, b u enh  xo- 
TopoË BKaioMaeTca oÔMOTxa aMnepMeTpa, Toxoqaa oÖMOTxa BaTTMeTpa vim 
OÖMOTKH p e a e . ConpoTHBaeHne btophhhoë  n en n , Booöuxe roB opa, HeßeaHKO, 
a noTOMy pe>xHM p a ó o r a  TpaHC(|)opMaTopa TOKa ecTb b cyinHOCTH peacHM, 
6 hh3khë k KopoTKOMy 3aMbiK3HHK). C yBeaHHeHHeM HMneaaHpa btophhhoë  
p e n n , t . e. c yBeanneHHeM MHcaa n p n ö o p o B , BKaronaeMbix bo BTopnaHyio 
p en b , MarHHTbiË noTOK b a c e a i le  cepaeaH H xa yBeannHBaeTca, Tax KaK tok
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98. CxeMa H3Me- 
pHTe^bHoro TpaHct{)op- 

Marapa to Ka.

B nepBaanoft oömotkc ocTa- 
eTCH npaKTHMeCKH He 33BH- 
CHMblM OT COnpOTHBJieHHSI 
BTOpHHHOË UenH Tpaac<})op- 
MaTopa TOKa. Tai<HM o ö p a -  
30M MomHocTb, noraomaeMaa 
TpaHccJ)opMaTopoM Toi<a, yße- 
flHMHBaeTca c B03pacTaHaeM 
HMne^aHua B T opaaaoii n e n a .
OnacHbiM peacHMOM äjih T paac- 
(JiopMaTopa TOKa aeaaeTCH  
pe>KHM pa30MKHyT0ft BTOpHM- 

HOft penH. npH  3TOM OTCyTCTByiOT pa3MarHHMHBaK)- 
iu,ne aMnepBHTKH btophhhoH oômotkh h MarHHT- 
HbiË noTOK b }Ke/ie3e ÄOcraraeT H ejionycthmo bbi- 
cokhx npejie^oB; x<ejie30 caabHO neperp eß aeT ca , a  
TpaHC(})opMaTOp MoæeT c r o p e ib .

ripa 3tom HeoôxoÆHMO aMeTb b Bajry, hto Ha
33)KHMaX BTOpHMHOft OÔMOTKH nOHBJiaiOTCH BbICOKHe 
HanpHÄeHHH, onacHbie ana mch3hh.

TpaHC(J)opMaTOpbi TOKa CTpoaT, KaK npaBa.no, 
c oaeHb HeSoabuiofl HHayKaaeft b a<eae3e c TeM, 
moöbi noayaaTb b npe.ae.nax H3MepaeMbix tokob  no 
B03M05KHOCTa CTporyio nponopixaoHanbHOCTb. KpoMe 
to to , æjih aeaeft H3MepeHaa MoainocTeñ a 3Hepraa 
cyuiecTBeHHoe 3HaaeHae aMeeT Bonpoc cf>a3bi b to - 
paaHoro TOKa no OTHomeHHK) k nepßaaHOMy. HeM 
6aa>Ke yroa Meatfly sthm h TOKaMa k 180°, TeM s to  
Jiyame. OaeßaaHO, y ro a  6y.neT TeM 6aa>Ke k 180°,
aeM MeHbrne HaMarHaaaBaiomae aMnepBHTKa TpaHC(J)opMaTopa, t .  e., aeM 
MeHbrne MarHHTHaa HHayKnaa b a<eae3e.

Ha c jja r . 9 9  n o K a 3 a H a  BeKTopHaa a a a r p a M M a  T p a H C ^ o p M a T O p a  TO K a. 
3 a e c b  03 H aaaE 0 T : I 2 W 2 —  a M n e p B H T K a  B T o p a a H o f i  o ó m o t k h ;  I 2 x 2 a  I 2 R 2 — 
HHayKTHBHoe a  O M H a e cK o e  n a a e a a e  H a n p a x te H a a  b o  B T o p a a H O f t n e n a  ( ß H e u i -  
Hee a  B H y T p e H H e e ); E 2 —  3 . a. c . ,  a e f tC T B y io m y K ) b o  b t o p h h h o ë  nena T p a H O  
4> opM aT opa. M arH H T H b ift noT O K  b  a te .n e 3 e  o n e p e x t a e T  3 . fl. c. H a 90°. J3 ,aa  
C03flaHHH 3TOTO M äTHaTHOTO nOTOI<a <P TpeÖ ylO TC H  aM n ep B H T K a  I 0W V  KO- 
T o p b ie , ö y a y a a  c n o x te H b i  c p a 3M arH aaa B a to a b H M H  aM n ep B H T K aM a B T o p a a a o Ë  
OÔMOTKH —  I 2 W 2 , a a iO T  aM nepB H T K H , a  c a e a o B a T e a b H O , a  t o k  nepB H H H O ft 
OÔMOTKH / , .  Y r o a  8  M e>Kay B eK T opoM  n e p B H a H o r o  a  b t o p h h h o t o  TOKa h o c h t  
H asB aH ae  n o r p e u i H O C T H  b  y  m e ,  K O T o p a a  o ô u a H O  n p a B O f lH T c a  i<aK 
o a H a  H3 H a a ô o a e e  x a p a K T e p a b ix  B e a n a a H  TpaH C <|)O pM aT O pa. Ä p y r o «  x a p a K -  
TepH O Ë B e a a a a H O Ë  H B -naeT ca n o r p e u i H O C T b  b T O K e ,  K O T o p a a  o ô u a H O  

B b ip a łK aeT ca  c j i e a y io a i a M  o ö p a 3 0 M :

4 - 4
k  =  —

4>ar. 99. BeKTopHaa 
aaarpaMMa TpaHcc}>op- 

MaTopa TOKa.

1 0 0 % ,

ra e  u —  HOMHHaabHblË K034)HUaeHT TpaHCC})OpManHH.
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<3?nr. 100. norpemHOCTb xpaH c^opkafopa TOKa b 33bhchmocth ox Harpy3KH.

norpeuiHOCTb rpanccjiopMaropa TOKa reM óoabiue, qeM öoabrne conpo  
THBJieHHe ero  btophhhoM nenn, t .  e., qeM óoabiue TaM nocaeaoBaTeabHo 
BKaioqeHHbix npHÓopos, TaK KaK, KaK y * e  yKa3HBaaocb, c B03pacTaHneM 
HMnenanua BTopHqHOË penn B03pacTaeT MarHHTHbiË ixotok, a caepoBaieabHO, 
pacTeT HaMarHHqHBaromwti to k . 3HaqHTeabHbie norpemHOCTH npH H3MepeHHax 
MoryT no/iyqHTbCH h Toraa, Koraa TpaHCcjaopMaTOp cnabHo neperpyaoeica 
co CTOpOHbi nepBuqHOö oöm otkh. n p aßpa , ne BcflKaa neperpy3Ka BeaeT b 
9TOM cayqae k yBeanaem no norpemHOCTH TpaHccjxopMaTopa TOKa. B Hexo- 
TOpOM ÄHana30He neperpysoK , HaoöopoT, moxkct HMeTb Meció yMeHbmemie 
norpemHOCTH TpaHCcjiopMaTOpa, a npH aaabneËmeM yBeaHqenHH neperpy3KH 
norpeuiHOCTb HaqunaeT yx<e pe3KO B03pacTaTb. FIeperpy3Ka, npn KOTopoñ 
noHBuaioTCH 3HiiqHTejibHbie norpemHOCTH b ii3MepeHHHx, 33bhcht o t  conpo- 
THBJieHHH BTopHqHoS H era TpaHc^iopMaTopa TOKa, t .  e. o t  BejmquHbi Mar- 
HHTHoro noTOKa TpaHccjiopMaTOpa jxo neperpy3KH.

Ha 4>Hr. 100 n p e a c T a ß a e H b i  n p H M e p H b ie  3aBHCHM 0CTH n o rp e m H O C T H  Tpan- 
c ( |)o p M a T o p a  TO K a o t  n e p e r p y 3 K H  n p H  p a 3 J iK q H b ix  H M n e a a H u a x ,  B K aioqeH H bix  
bo B T o p n q a y io  u e n b .  Y M e H b iu e H H e  n o rp e m H O C T H  b H e K O T o p b ix  n p e a e a a x  

n e p e r p y 3 K H  c a e a y e T  o ö -b a c H H T b  TeM , « to  H H ayK U H H  b H c e a e 3 e  n p n  H o p M aab - 
HOM p e iK H M e, B o o ö m e  r o B o p a ,  o q e H b  H e B e a H K a , n o p a u K a  c o T e e  r a y c c o B ,  
t .  e .  Mbi H a x o p H M c a  b o ö a a c T H ,  r a e  n p O H H iiaeM O C T b > K e a e 3 a  p  yB eaH TH B .a- 
e T c a  c p o c T O M  H a M a rH H q H B a io m e ro  TOKa 101). TaK H M  o 6 p a 3 0 M  ox-
H O C H T eab H o e  B a n a H H e  H a M a rn n a H B a jo iH e ro  TOKa n a a a e T ,  h n o rp e m H O C T b  

y Ö H B a e T . O a H a x o  c p o c T O M  n e p E H q u b ix  aM nepB H T K O B  n a c T y n a e T  H a c b im e -  
H H e > K eae3 a , h n o rp e m H O C T b  T p aH C cjio p M aT O p a  H a q H H a e T  n o s T O M y  pe3K O  

H a p a c T a T b .  3 t o  o öcT O H T eabC T B O  H e o ö x o a H M O  HM eTb b B H a y  n p n  H 3 M e p e m m  
TOKOB K o p o T K o r o  3aM biK aH H H , H ä H p H M e p , n p n  H cn b iT aH H H  a n n a p a T y p b i  

b y c a o B H H x  pe>KHM a K o p o T K o r o  3âMHKaHHH, a T a io K e  h n p H  3am ,H T e, n m a e -  
Moft q e p e 3  T p a n c c j io p M a T o p b i  TO K a.

BKaioqeHHe bo BTopHquyio uenb oai-ioro h, to to  nee TpaHccfiopMaTOpa 
TOKa peae h H3MepHTeabHbix npHÖopoß He peKOMeuayeTca, TaK Kaie k 
H 3 M e p e H H K )  h 3 a in h t  e n p  e i b  a b Ji HiOT c s  p a 3 H H q H b i e  Tpe- 
6oB3HHS B OTHOmeHHH TOqHOCTH TpaHCc})OpMaTOpa, H, KpOMe TOTO, TepMH■ 
qecKaa h aaeKTpOAHHaMHqecKaa ycToËHHBOCTb oöm otok H3MepHTeabHbix npH- 
6 opoB oßbiqHO 6biBaeT 3naqHTeabHO MeHhiue, qeM oöm otok peae, He roßopa 
y a ce  o tom, h to  miMepHTeabiibie npHÔopbi HMeioT aoBoabHo Heamyio noa- 
BH>KHyio CHCTeMy, cnocoÖHyio noBpejKaaTbca npH p e 3 K n x  yaapax .



HeoöxoflHMO, TatcHM o6pa30M , CTpeMHTbca k orpaHHaeHHio to a h k o b  t o r s ,  
npHXOflflmHXCH Ha H3MepHTexbHbie npH Ö opbi. 9 t o  ocym ecT B aaeT ca h a h  npH - 
MeHeHneM TpaHccJ)opMaTopOB TOKa c AßyMa cepAeaHHKaMH h AßyMa BTOpnq- 
HblMH 06m0TK3MH B OTACAbHOCTH KaK AAH p e a e ,  TaK H H3MepHTeHbHbIX npH - 
öopoB h a h  nyTeM npHMeHeHHH c n e u n a a b H o ro  p e a e ,  3aK O paaH B aiom ero H3- 
MepHTeflbHue npHÖ opbi n p n  n ep erp y 3 i< ax  h a h  k o p o tk h x  3aMbiKaHnax. 
B nepBOM c a y a a e , t .  e . K o ra a  TpaHccjjopMaTOp HMeeT Äße o ö m o tk h  h Aßa 
He3aBHCHMbie cepxeHHHKa (tJjHr. 1 0 2 ) , aB xaeTca bo sm o k h b im  cepAcunHK , Ha
KOTOpOM CHAHT OÖMOTKa AAH H3MepHTeAbHbIX npHÖOpOB, B3HTb MeHbHierO 
ceaeHHH.

TaKHM o6pa30M  npH n e p e rp y 3 K a x  x<eAe30 e ro  öbiCTpo Hacbim aeTca 
u KpaTHOCTb T oxa bo BTOpHMHOß u e n «  yM eHbiuaeTca. Pa3M epbi xce c e p a e a -  
HHKa, cay>Kam.ero aah  u e a e f t  oöcAyxiHBaHHH p eae ilH b ix  o ö m o to k , B biönpa- 
iotch TaKHM oöpa30M , h to ö h  noayHHTb bo 3moh<ho  ö o a e e  n iH poK yio n p o n o p -  
UHOHaabHOCTb MOKJiy nepBHHHbIM H BTOpHHHbIM TOKOM.

ripHMeHeHHe jxsyx cepaeHHHKOB ocoöeH H o yaoÖHO b TpaHCcJjopMaTopax 
Ha öoabuiH e HOMHHaAbHHe t o k h ,  K o ra a  nepBHHHaa o 6 m o tk 3  o ö p a3 y eT ca  
npOCTO CTep>KHeM (OÄHOBHTKOBblft TpaHC(})OpMaTOp).

Ha 4>ht. 1 0 3  npH B eaeH a cxeM a c o ö iuhm  oöcAyxcHBaHneM o t  oöm eK  
BTOpHHHoft o ö m o tk h  h H3MepHTeabHbix npH Ö opoß h p e a e ,  h o  c o  cneuH aA b- 
HbiM p e a e , cayxcamHM a a a 3 aK0 paaHBaHHa H3MepHTeabHbix npH Ö opoß c ixeabio 
3amHTbi h x  o t  n eperpy3K H  h  to a h k o b  TOKa n p n  k o p o tk h x  3aMbiKaHHax.

B c n o M o raT ejib H o e  p e a e ,  oaeB H aH O , a o a a í h o  o n eH b  öbiC T po 3aMbiKaTb u e n b ,  
Tax Kai< H H aae o h o  He ö y a e T  aocraTO H H O  H aaextH O  3am H inaT b  H3M epHTexb- 
Hbie n p H Ö o p b i o t  MexaHHHecKHX noBpex<A eH H Ë. B c n o M o ra T e a b H o e  p e a e  Ch- 
Menca 3aM biKaeT u e n b  H3M epH TeabH bix n p n ö o p O B  n p n  20-KpaTHO M  B 0 3 p a c - 
T3HHH TOKa a e p e 3  0 ,7 5  n e p n o a a ,  a  np H  A ßyxK paTH O il n e p e r p y 3 K e  b a b  a 
n e p H o a a , h  o ö e c n e q H B a e T  AO Boabiao H3Ae>KHyio 3aiHHTy. O aH aK O  Hyx<HO 
33MeTHTb, HTO HeA0CT3TK0M TOAbKO HTO OnHCaHHOË CXeMbl HBXaeTCH HaXH- 
a n e  A H U iH ero sx e M eH T a—  B c n o M o ra T e a b H o ro  p e a e ,  K O T opoe, B O -nepB bix , 3a- 
rp o M o x ia a e T  h  ö e 3  t o t o  cxox<H bie i u h t h  h  cxeM bi 3am H Tbi, a  BO-BTopbix, 
HßaaeTCa A onoaH H TeabH biM  HMneAaHueM b o  b t o p h h h o ë  oÖMOTKe, h t o  B e a e i ,  
KaK H3BecTHO, k  yBeAHMeHHK) no rpeu iH O C T eft TpaHCc})opM aTOpa TOKa.

TpanccßopMamopbi m ona u m peóosanun n p e d w e M e M u e  k  hum

B-f(H)

06/iacmb H O ßM a/ib-  
H0Û pa  Bombt

<î>nr. 101. <l>Hr. 102. CxeM a TpanccjjopMaTO- 
pa TOKa c AByMH cepaeqHHKaMH.
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B 3 EBHCHM0 CTH OT OÓJiaCTH IipHMeH6HH3 
TpaHccfiopM aTopa TOKa k  HeMy npe;rbHBJiH- 
íOTca h  coOTBeTCTByromHe TpeóoBáHHíi b o t -  
HOIlieHHH TOHHOCTH. ECJIH IXO 0TH0ŁU6HHK) 
K H3 MepHTeJibH0 My TpaHC(|)opMaTOpy TOKa 
ocoóeHHO npe^-baB JiaroT T peöoßaH H a b o th o -  
IIieHHH TOHHOCTH IIpH HOMHHajIBHOM peacHMe, 
TO ÄJIH 3aiHHTHbIX TpaHC(J)0pMaT0p0B PTO 
TpeôoBaHHS b HeKOTOpHX c jiy q a a x  He HMeeT 
3B.3.H&HVÍÍÍ) a HMeeT BecbMa 6 o jib iiio e  3Ha- 
qeHHe TOHHOCTb KoatjxnHHeHTa T paH c^opM a- 
PHH npH  ÓOJIbLUHX TOKEX, T. e . npH KOpOT- 
KHX 3aMHKaHHHX. 3 t 0  IIOHHTHO, T3K KaK 
npaBHJIbHOCTb fleËCTBHH 3aiHHTbI H B aaCTHO- 
CTH cejieKTHBHOCTb MOTyT H apym aT bca u pa  
HeCOÓJIIOfleHHH PTOTO yCJIOBHH.

B HeKOTOpHX cxeM ax 3amHTH, r a e  
H cnoH b3yeTca u É jm m c  t o k o b  b to p h 'i -  

HHX o ó m o to k ,  oaeßHÄHO, ó o H b iu o e  3HaqeHHe npnoÓ peT aeT  TpeöoBaHxxe 
b oTHomeHHH HxxeHTHHHOCTH xapaKTepHCTHK TpaHC(|)opMaTopoB, npHMe- 
HaeM bix n m  3THX ixeaeM, h  KoscJxHHHeHTa TpaHC(|)opMaixHH b m npoK H x 
npexxejiax n ep erp y 3 K H . HeB03M0Xü50CTb coójixoxxeHHH H,rxea;ibHbix ycjioBHË 
B OTHomeHHH HXXeHTHHHOCTH HpHBOJXHT K HeOÓXOiXHMOCTH ÓOJiee TpyÔOË 
peryjiHpoBKH 3am,HTbi b o  H36exKaHHe A k h h x  B É oÉ iH eH H ft. B o  bchkom  cjiy- 
q a e  n p n  B bióope TpaHccjxopM aTopos TOKa jyisx 3aiuHT, pa6oTaioin.H x n a  npHH- 
HHne HapymeHHH ó aaaH ca  b t o p h h h h x  to k o b  (xxHxjxepeHHHaabHaa, seMasmaíi 
h  t .  n . ) ,  HeoôxoÂHMo CTpeMHTbCH k  paBeHCTBy norpeiuH O C Teft b k o p ^ h h h -  
eHTe TpaHC(|)opMaixHH npH öojibiiiHX K p a rao c T ax  TOKa. H aH Ó ojiee 6aH3Kae 
coBnaxxeHHH b n o rp e m H o cT ax  saiOT TpaHC(|)0pMaT0pH TOKa, e c r a  o h h  HMeioT 
noMHMO OÄHHaKOBOCTH KOHCTpyKHHH h B cex e e  napaM eTpOB TaKHíe o n m a-  
KOBbie CBOÖCTBa CTaflH AJIH CeprxeHHHKOB.

M 3 H3íoxKeHHoro BHXXHO, o t o  B u ö o p  TpaHC(|)OpMaTopoB TOKa npeÄCTaBJiHer 
c o 6 o ñ  oaeH b  cjioxíHbift B o n p o c , Tpeôyiom H Ë  yHHTbiBaTb m h o to  pa3JiH4Hbix 
(JxaKTO pO B.

A-HSX H3MepHTeflbHbIX HeJieË, OCOÓeHHO npH  H3MepeHHH MOIHHOCTH H PHep- 
THH, HMeeT óox ib m o e  3HaaeHHe He TOJibKO KoscJxHixHeHT T paH c^opM auH H , ho 
h y ra o B a a  no rpe iH H ocT b. B CHJiy p th x  npHHHH o6si3aTejibHO xxoxiJKHa yKa- 
3HBaTbca h  HOpMHpoBaTbCH norpeiiiHOCTb b yru e  una  pa3.aHriHbix n p e a e a o B  
nepBHHHOFO TOKa.

HaiuH 3aBOflbi BbinycKaiOT TpaHCtjxopMaTOpbi TOKa neT b ipex  KJiaccoB to b -  
h o c th .  npHBeaeHHaa TaÓJi. 12 aaeT 3HaaeHHe norpeiuHOCTeË ajih Bcex 
KJiaccoB h  ÄAH pa3JiHHHbix npexxejiOB t o k o b  b nepBHHHoË nena.

HeóxoflHM O e m e  ocTaHOBHTcsx Ha cyuxecTBeHHOM B o n p o c e  —  p t o  n e p e H a n p a -  
íKeHHa, B03HHKaromHe n p n  HaóeraHHH Ha TpaHCxJxopMaTop TOKa ÓJiyamaxo- 
IHHX B0.3H KOMMyTaUHOHHOrO HJIH aTMOC^XepHOrO npOHCXOXKfleHHH. JleílCTBH- 
TeabH o, TpaHCi|)opMaTop TOKa bkjhohch  nocJiejxoBaTejibHO b jihhhío  h  n p e n -  
CTaBflseT co6 o ë  äjih  K p y T o ro  (Jxpcirra b o jih h  ö o jib iu o e  HHjxyKTHBHoe c o n p o -  
THBJieHHe. BcneflCTBHe pto to  b o 3mohchh nepeHanpajKeHHH Mem/xy bhtkem h

OÓMOTKH H npOÖOH OÖMOTKH HpH HaÖeraHHH BOJIH. J l Ą  yCTpaHebHH PTOTO 
«BjieHHH npHÖeraiOT k  cneu,HajibHHM MepaM 3am nT H . O coöeH H O  p t o  H eo 6 -

4>Hr. 103. npHMeHeHiie p eae âîih 
3aiUHTbI H3MepHTeJIbHHX IXpHÖO- 

pOB OT T0JI1K0B TOKa.
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T a ó A u ą a  1 2
K jiaccH  TOHHOCTH h  ao n ycxaeM bie  norpeuiH ocTH

K j ia c c [IlepBHaHbift
TOK B %  OT 

H O M H HajlbH O rO

M a x c H M a j ib H b ie  a o n y -  
c x a e M b ie  n o r p e u i H o c T H yCJIOBHH BTOpHHHOË

TOaHOCTH
b T o x e  % b y r j i e

n a r p y 3 K H

0,5 O t  1 2 0  ÄO 1 0 0  
2 0  
1 0

±  0,5
± 0 ,7 5
± 1 , 0

± 4 0 '
± 5 0 '
± 6 0 '

J X n a  B T o p w a H o Ë  H a -  
r p y 3 K H  ot 25 « o  100% 
OT H O M H H aabH O fi, HO H e  
HHJKe 0,15% H K 03(})H -

1 O t  1 2 0  a o  1 0 0  
2 0  
1 0

±  1,0 
± 1 ,5  
± 2 , 0

± 8 0 ' 
±  100' 
±  1 2 0 '

U H eH T a MOIH.HOCTH BTO - 
p H a H o f t  H a r p y 3 K H

cos cp2 =  0,8

3 O t  1 2 0  a o  1 0 0 ± 3 ,0 He H o p M fi-  
pyeica

10 O t 1 2 0  a o  1 0 0 ± 1 0 He H O pM H -  
p y e T c a

xoähm o  ana TpaHC<j)opMaTopoB Ha M aabie t o k h , t .  e. c O oabuiH M  aHcaoM. 
BHTXOB B nepBHHHOfl OÖMOTXe.

npOCTeËLHHM 3âIH,HTHbIM yCTpOËCTBOM ÄJIfl TpaHCI^OpMaTOpa TOKa HBJIH- 
eTca uiyHTHpOBaHHe nepBHaHOË o ö m o tk h  conpOTHBJieHneM; o a H ax o  a n a  H a- 
aeîKHOË 3am,HTH T peôyioT ca aoBO/ibHo HH3Kne 3HaaeHHa conpoTHBJieHuft, 
npH KOTopbix noaBjiaiOTCH yxyauieH H a norpem H O C TeË b TpaHC(f)opM aTopax. 
ffjaa T oro  aToôbi H3ÔeiKaTb 3 T o ro , npHMeHHioT conpoTH B jieH na c x a p a x T e -  
P h c th k o ë ,  3aBHcam eË o t  H anpaaœ H H a, Tax b t o  n p n  HOpMaabHOË paô o T e  
conpoTHBJieHHe b c j ih k o ,  a  n p n  nepeH anpaæeH H H X  n a aa eT  a o  HeoôxoaHMO 
HH3KOË BeaHHHHbi. Æ p y ro Ë  M epoË aB aaeT ca  B xax)aeH ne nocaeaoB aT eabH O  c  
conpOTHBaeHneM HCKpoBoro n p o M e æ y rx a , KOTOpbiË npoÔHBaeTca npH H aôe- 
raHHH BoaHbi Ha oÔMOTxy TpaHC(f)OpMaTOpa. P a 3 p a a H o e  HanpHH<eHne T a x o ro  
pa3paaH H xa aoa>XHO ÔbiTb ô o a b iu e , aeM HanpsnxeHHe, B03HHxaioxnee Ha 3 a -  
5KHMax TpaHC(|)opMaTopa T oxa n p n  x o p o tx o m  3aMbixaHHH b n e n n  c  TeM,, 
WToPbi H36e)xaTb nepexpbiTH Ë npH  x o p o T x a x  3aM bixaHnax. TaxHMH p a 3 p a a -  
HHxaMH c conpOTHBaeHHaMH CHa6>Kax)Tca, H anpuM ep, aMepHxaHCXHe TpaHC- 
$opM aTopbi T oxa.

X o p o m o  B b in o a H e H H a a  3am H T a T p aH C c|> o p M aT o p a  T o x a  a a e T  b o 3MO>khoctb . 
3HaHHTeabHO noBUCHTb HaaeaiHOCTb p a ô o T H  TpaHC(j)opM aTOpoB T o x a  b a x e n a o a -  

TaiIHH.

§ 31. KOHCTPyKUHH TPAHC4>OPMATOPOB TOKA

Pa3aHHHbte ra n b i  xoH C TpyxunË TpaHc4>opMaTopoB T oxa O TanaaioTca apyr  
OT a p y r a ,  c oaHOË CTOpOHbi, pacnoJioa<eHHeM h c{)opMOË a ce ae sn o ro  c e p a e a -  
HHxa, h c a p y ro Ë  —  cn ocoôoM  H3oaHU,HH. CTaabHbie cepaeaHHKH T p aH C ^op-
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4>Hr 104. CxeMa cTepacHeBoro TpaH- <t>nr. 105. CxeMa MHoroBHTKOBoro npoxon- 
c^opM atopa Tona. Horo TpaHC$opMaTOpa Toxa.

MaTopoB TOKa H3roTOBafi!OTCa cTep>KHeBbiMH, ópoHeBHMH, a nocjienHee 
speMíi h KOJibu,eBbiMH. H to 6h  yMeHbuiHTb no bo3mo>khocth HaMarHH^HBaio- 
i h h ë  to k  TpaHc4>opMaTopa, a cjieriOBaTejibHO, u norpeuiHOCTb ero, cep- 

coÖHpaioT 6 e3 cTbiKOB H3 BbicoKOJiernpoBaHHoro JiHCTOBoro >Keae3a 
to jiiu h h o ë  OT 0,5 ao  1,0 mm. B KaaecTBe H30JiHpyioinero MaTepnajia 
B OÜ.HHX TpaHCíjjopMaTopax TOKa öepeTca hjih ocoöaa Macea BpoÄe Ka- 
óejibHOñ hjih Macjio, b  ap y ro ß  —  4>ap4)op hjih coqeTamie Toro h  apyroro.

ripOCTefilIIHM TpaHC(|)OpMaTOpOM TOKa HBJIHeTCH OÆHOBHTKOBblË, HJIH TaK 
Ha3biBaeMbiË C T e p æ H e B O i i  (cjmr. 104). nepBHHHaa oÖMOTKa y Hero, 
KaK b h ä h o , c o c t o h t  h 3 oflHoro TOJibKO npoBo.ua, npoxoflaipero  cKB03b 
cepAeaHHK, KOTopuft BbinoJiHaeTCa b  b h ä s  KOJibira. H 3 0 jih ii.hh cTepacHeBoro 
TpaHC(|)opMaTopa Tax ycTpanBaeTca, h to  o h  Moa<eT cjiy>KHTb npoxomibiM 
H30JiHT0p0M. K cojKaJieHHio, crepacHeBbie TpaHCtJiopMaTopbi TOKa He MoryT 
BbinojiHflTbca Ha Becb nHana30H H3MepaeMbix t o k o b . O hh h m c io t  c nepBHM- 
HOË CTOpOHbl TOJibKO OÆHH BHTOK, pa3MepbI M e >KeJie3a He MOryT ÖblTb 
qpe3MepHO yBejmaeHbi ä jih  nonflepiKaHHa neoöxoaHMoro noTOKa, a cjieao- 
BaTejIbHO, IlpH  HeKOTOpOM MHHHMajIbHOM TOKe OKOJIO 150— 200 A MOIH,- 
HOCTb BTopnqHOË oÓMOTKH npHÓJiHHcaeTca k  npeaejiy. HeoöxoAHMO, cjie- 
noBarejibHO, npH MeHbuiHX TOKax ópaTb ya<e HecKOJibKO b h t k o b  h  TeM, 
oaeBHÄHO, ôojibiue, aeM MeHbiue nepBHaHbiË t o k . CrepxiHeBOË TpaHCiJiopMa- 
Top TOKa Hanóojiee KOMnaKTeH h no cpaBHeHHio c .apyrHMH THnaMH co m h o - 
t h m h  BHTK3MH öojiee ycTOËHHB npH TOKax KopoTKoro 3aMbiKaHHH. BHyrpeH- 
HHe 3JieKTpoflHHaMHaecKHe c h jim  b HeM oaerib HeBejiHKH, a b OTHOiueHHH 
TepMnaecKOË ycTOËaHBOcra jierKo aocTHraeTca ÆocTaToaHbiË 3anac BBHjiy 
ape3BbiaaËHOË npocTOTbi k o h c t p y k h h h  nepBHHHOË o ô m o t k h . HHoma o a h o - 
BHTKOBbie TpaHCijiopMaTOpbi, ocoôeHHO mía uejieË SKcnepHMem-a, BbinoJiHa- 
io t c h  BOBCe 6e3 crepmHa c nepBHHHOË CTopoHbi, a ocTaBJiaeTCa TOJibKO o t - 
BepcTHe ÂJia nponycKaHHa CKB03b Hero uiHHbi h jih  Kaôejia.

B Taôji. 13 npHBejieHbi HeKOTopbie ÆaHHbie OTHOCHTejibHO o æ h o b h t k o b h x  
TpaHC(|)opMaTOpoB 3aBO^a „SjieicrpoannapaT“ .

Ocoóyio p a3HOBHflHOCTb cTepjKHeBoro TpaHccjiopMaTopa TOKa npe^CTaBJiaeT 
COÔOË TaK Ha3bIBaeMblË B C T p O e H H H Ë  -B MaCJ I HHbl Ë , BbI KJI K>aaTej I b 
T p a HCCj DOp Ma TOp  TOKa .

BcTpoeHHHË TpaHc4>opMaTOp TOKa npe^CTaBJiaeT coôoë HaôpanHbiË h 3 o t- 
.aejibHbix JiHCTOB CTajiH KOJibueBoË cepueaHHK, Ha KOTopoM HaMOTaHa b to -
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i Tno<i> —  ïp a H c ÿ o p M a T o p  n p o x o A H O ft, o a h o b h t k o b n ü ,  4>ap4>opO BuPi.
2 T n o < i > y  —  y c n a e H H H ö .

3 f l ß e  u s y p i a  b  b t o M r p a 4 > e  o3H axaiO T  a a j i u r a e  « s y x  c e p a e 'iH H K O B  c  o ä h -
HaKOBbiMH h j ih  pasJTHTObiM H K x acca M H TOAHOCTH.

X San. 1311. — B y n t e E H ^  K). B. h  M ejiŁKjrM O B A. M.
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<í>Hr. 106. BHeuiHHfl bha MHoroBHTKOBoro npoxoAHoro 
TpaHC4>OpM3TOpa TOKa

pi-ÍHHaa oÓMoraa. T a x o e  ycrpoíiCTBO no3B O ^aeT e r o  JierKO yKpenHTb Ha 
KpbiuiKe M acjraHoro BKJiroaaTe./iH h nponycTH Tb CKB03b H ero  b b o a , c jiy acam n ii 
b h tk o m  n ep B n aH o 0  oO m o tk h . O ó h m h o  OflHa ( Jm a  B biK aioaaTeaa CHaOraaeTCH 
AByMa TpaHC(f)opMaTopaMH. B crpoeH H bie  TpaH€<i)opMaTopbi, KaK h B oo6m e 
OflHOBHTKOBbie TpaHC(|)OpMaTOpbI TOKa, o6jia,naK)T TeM HeflOCTaTKOM, HTO 
HMeroT HeaocTaTOHHyio ToaHOCTb n p n  Maabix H3MepaeMbix TOKax.

Ha (|)Hr. 105 npe,n,CTaBJieHa cxeM a T ax Ha3biBaeM oro M H o r o B H T K O -  
B o r o  xpaHccjaopM aTopa TOKa Toa<e n p o x o a .H o ro  T u n a . B aaHHOM c /iy aae  
o ó e  CTopoHbi nepBHHHOtt o ó m o tk h  npHXonHTCa 3aKJiK)aaTb b n30JiH pyiom ne 
Tpyóbi. Ha (})nr. 106 n p e jc T a B a e n  BHeuiHHíi bh.h MHoroBHTKOBoro TpaHccfjop- 
M aTopa TOKa n p o x o rm o ro  T an a . TpaHCtfiopMaTOpbi T aK oro T una  h 3 to to b -  
j ih io tc h  TOJibKO b E B p o n e  ((})HpMbi SSW, AEG, K u. S), b AMepHKe 
o h h  He CTpoaTca. V Hac, b CCCP, MHoroBHTKOBbie TpaKct^opM aTOpbi TOKa 
H3r0T0BJiai0Tca 3aB 0j0M  „ S a e K T p o a n n a p a T “ b JleH H H rpaae  ¿yin to k o b  o t  5 
xto 400 A (Ta6a. 14).

HeaocTaTKOM MHoroBHTKOBbix TpaHC(|)opMaTopoB TOKa aB aaeT ca t o ,  h t o  
o h h  o6aax,aioT  aoBOJibiao b h c o k h m  naneHHeM HanpaiKeHHH n p n  HOMHHaabHux 
H arpy3K ax, ocoSeHHO TpaHCtJjopM aTopu Ha Ma^bie HOMHHaabHbie t o k h .  
(20 A h HHX<e). 3aBOflOM „ S a e K T p o a n n a p a T “ H3roTOB;iHK)TCH m h o to b h tk o -  
Bbie TpaHc4>OpMaTOpU TOKa He TO.TbKO C OflHHM >KeJie3HbIM Cep^eMHHKOM, HO H 
c jB yM a cepneaHHKaMH .zana oóaiy>KHBaHHa H3MepHTejibHHX npH Ó opoB  h  p e a e .

HOBOJlbHO yíiaHHOÍl KOHCTpyKUHeñ MHOrOBHTKOBblX TpaHC(})OpMaTOpOB TOKa 
aB aaioT ca n p o x o n H b ie  h ropuiKOBbie TpaHccJaopMaTopbi c nonepeaH biM  OTBep- 
CTHeM (Querloch--Stromwandler). Ha (Janr. 107 rrpeflCTaBJieH p a 3 p e 3  TaK oro 
n p o x o ,aH o ro  TpaHczjaopM aTopa. Kax b h ^ h o , T an n e  T paH C ^opM aTopbi T p e ó y to t  
aoB oabH o caoa<H oa KOHCTpyKUHH c ^ a p ^ o p a , x o t h  n p a  HaJiaa<eHHOM n p o « 3 -  
BoacTBe h doziee  jaem eB o ro , aeM h3o^hh .hh  MHoroBHTKOBoro TpaHeejaop- 
M aTopa, paccM OTpeHHoro TOJibKO m to Bbim e. 4>apcj)op H30JiHpyeT nepBHMHyK) 
oÓMOTKy o t  BTopHHHOíi h OflHOBpeMeHHO n o  OTHOuieHHio K 38MJie. Pacno- 
aoaceHHe o ó m o to k  b h a h o  H3 cjanr. 107. nepBH H H aa oÓMOTKa o 6 p a 3 y e T  He- 
CKOabKO b h tk o b  BOKpyr TpyObi n o n e p e a H o ro  OTBepCTHa h  BbiBezaeHa k h h h í-  
n e ít h BepxHeM KzieMMe. B T o p n aH aa  o 6 m o tk 3  p a cn o J io a íe H a  B H yrpa  Tpydbi 
n o n e p e a H o ro  oTB epcTua, t . e. na  cpeaneft KOJioHKe cepaeaHHKa S p o H eB o ro
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Ta6Au.u,a 14
TpaHCiJjopMaTopbi Tona fljjn BHyTpeHHefS yeraHOBKH Twna TI14> h Tn<t>y 

3aBOfla „9jieKTpoannapaT“

T a n

Ha- 
n p a -  

w e H H e  
B kV

H o m h -  
H a a b H b iñ  

TOK 
B A

K a a c c

T 0 1 -  

HOCTH 3

M o iu H o c T b  c e p a e r a H K a  n p n  
p a3 J iH B H b ix  K a a c c a x  b VA

y  CTOfiaHBOCTh 
(KpaTHOCTH)

0,5 1 3 10 T e p M u q e -
C K aa

AHHaM H-
a e c K a a

T n ® 1 6/10 5 - 4 0 0 0,5 15 30 75
0,5/0,5 15 30 75 — 75 165

15 30 75 —

15 30 75
0,5/3

30 60

1 _ 15 40
_ 15 40 _

1/1 — 15 40 —

_ 15 40 _ 80 250
1/3 - 30 60

__ - 30 60
3/3 -- — 30 60

3 - -- 30 60

T n $ y 2 6/10 5 - 3 0 0 1 _ 15 40 _
; —. 15 40 --

1/1 — 15 40 —

_ 15 40 _
1/3 — 30 60

110 250

3/3 — — 30 60

— — ' 30 60

5 - 2 0 0 3 — — 30 60 240 £00

i  T r i4 > —  T p a H c 4 )o p M a T o p  n p o x o a H o f t  c jjap ifco p o B b ili.
2 Tri4>y —  y c u J ie H H b i» .
3 B  s t o »  r p a t b e  TaM , r a e  c t o s t  a e e  u n c p p M , 0 3 H a a a e T , q t o  T paH C cpopM a-

T o p  H M eeT  Ä Ba c e p a e r a n n a .  U rn p p b i  0 3 H a a a i0 T  K a a c c b i t o b h o c t h  b t h x  c e p -
aeHHHKOB.

O*



116 TpancéopM am opbi moKa u HanpxwceHUü

<l>Hr. 107. MHOrOBHXKOBHa npOXOÂHOË TpaHC(})OpMaTOp 
TOKa c nonepeiHbiM  oTBepCTHeM.

H ¿2  — BHBOÄbl nepBHBHOä OÔMOTKH, W j —  nepBIMHaa OÔMOTKa, 
V?a — BTopHHHaa oôMOTKa, uv a2 — bubosh btophbhoü oômotkh, 
Q — nonepeaHaa (jjapifiopoBaa Tpyôita cocTaBJiaiomaa oaho ixejioe c <J>ap- 
(popOBbiM KoacyxoM, h cayacamaa Ę S o j ia r a e f t  Meatfly o6motmmh, 
T — (pap^opoBbiS Koacyx, C — cepAeamuc óponeBoro Tuna, P — onop- 

Haa morra, F — 3aatHTHoe conpoTHBjieHne.

Tuna. TaKHM o6pa30M nepBHHHaa h  BTOpHHHaa o ô m o t k h  ÆekaT KOHixeHTpH- 
qeCKH no OTHomeHHfo k cpeaHeft KOJiOHKe a<eae3Horo cepa,eqHHKa h  OTa&ae- 
HH Äpyr o t  Äpyra (Jiap^opoBOË CTeHKoft noneperaoË TpyÔH.

3aui,BTa npoTHB pa3pyuiHTeabHoro .aeßCTBHH ojieKTpOAHHaMHHecKHX ycn- 
JIHË, B03HHKai0IHHX npn KOpOTKHX 3aMbIKâHHBX, ÄOCTHTaeTCH TeM, HTO Bepx- 
Hllft H HHaOïHË KOHUbI nepBHHHOË OÔMOTKH XOpOUIO npHKpenJJÎIIOTCH K 
npHcoeÄHHHTeabHHM saaiHMajj. KpoMe s t o t o  npocTpaHCTBo Meway nepBHB- 
HBIMH BHTKaMH H H30JIHpyK)IHHM KOpIiyCOM 3anOJÏH5ieTCiI neCKOM, BOCIipHHH-
MaiomHM ycHJiHH n p H  BHe3anHbix y/iapax. flaa  t o t o  h t o ô m  h 3 0 jih u h io  ne/iH- 
KOM B03ao)K H Tb n a  4)ap<|)op h  H3Ôe>KaTb HCKpeHHft BHyTpH T paH ccjjo p M aT o p a ,

u u s
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n e c o K  CMeuiHBaeTCH r c 
rpatjjHTOM, BCJieflCTBHe 
Mero o h  a e a a e T c a  s a e x -  
TpHMeCKH npOBOflflUJ.HM.

npH M eH eH H e T paH - 
C(})OpMaTopa TOKa c no- 
nepeMHbiM OTBepcTHeM 
B -- BHae npoxoflHoro 
THna CBH33HO B c e ra a  
c noBB/ieHHeM H e K O T O -  

poił aCHMMeTpHH 3a 
CMeT Toro, HTO C OaHOË 
CTOpOHbl -<|)ap4)OpOBOË 
T pyôb i OKa3biBaeTCH Ha 
OflHH npOBOÄHHK 6oJlb-
m e , MeM c a p y r o Ë ,  BcJlflCTBHe n e r o  noH B asnoT ca H eoaH H axoB M e MarHHTHbie 
noTOKH b KpaftHHX x o a o H H a x  cep ae n H H K a, 3aTpyA H H iom H e TOMHOCTb p a c n e T a  
T paH ccjîopM aT opa. J\nn H36e>KaHHH s t o t o  3aT pyaH eH H a KpaËHHe crepx iH H  
CHaôxcaiOTCfl aonoaH H T eabH M M H  oÔ M oraaM H , BxaioHeHHbiMH H aB C T peay a p y r  
a p y r y .  E c a n ,  t3 k h m  o ó p a 3 0 M , b oaHOM H3 KpaËHHX crep jK H eË  MarHHTHHË 
noTOK OKaxceTCH ô o a b in e ,  neM  b a p y ro M , t o  b  s t o ë  aonoaH H T eabH O Ë  
n e n n  n o T e n e T  t o k ,  k o t o p b i ë  6 y a e T  o c a a ß a a r a  MarHHTHbiË noTOK TaM, 
r a e  o h  6 o a b u ie ,  h  yBeaHHHBaTb TaM, r a e  o h  M eHbrne. B  p e 3 y a b T a T e  n o a a e p -  
»HBaeTCH noMTH n o a H a a  cHMMeTpHH, t .  e .  HHayKixHH b rçpaËH Hx cep ae H H H x ax  
CT3HOBBTCH nOH TH  paBHbIMH. B c e  TOabKO MTO CKa3aHHOe nOaCHBeT (f)Hr. 108. 
ToabK O  MTo onH caH H biË  r a n  TpaH C(})opM aTopa TOKa Q u e r lo c h  3 a  rpaH H - 
n eË  n p H O Ô p eT aeT  B ce O o a b in e e  p a c n p o c T p a n e H H e . C t p o h t c h  o h h  a o  800 A 
h  a o  100 kV.

ÜOBoabHO pacnpocTpaHeHHbiM  ran o M  TpaHC(J)opMaTopa TOKa HBaaeTCii T ax 
Ha3biBaeMbiË r o p u i K O B b i Ë .  K ax  mm yxce BHaean, oaHOBHTKOBbie TpaHccJiop- 
MaTopM x o t h  h oMeHb yaoÔHbi, npocTbi b npoH3BoacTBe h  aem eB H , oaHaKO 
npHMeHeHHe h x  orpaH nqeH O  B caeac raH e  HeaocraTOHHOË t o h h o c t h  H3Mepe- 
HHH npH  MaaHX TOKaX b  nepBHHHOË OÖMOTKe. MHOrOBHTKOBbie npo x o aH b ie  
TpaHC(|)opMaTOpbi T oxa (cJ)Hr. 106), BO-nepBbix, OTHOcHTeabHO a o p o r a ,  HMeiOT 
ô o a b m n e  raOapHTbi h  o ô a aa a io T  ô o a b iu o Ë  aaHHOË b h t k o b  b  nepBHMHOË 
oÔMOTKe. n o c a e a H e e  oôcTOHTeabCTBO npH B oanT  k  öoabniHM naaeHHHM Han- 
piHKeHHH. EcaH  He T peö y eT ca  n p o x o a n o r o  THna, t o  3HaHHTeabHO 6 o a e e  
KOMnaKTHbie TpaHccjjopMaTOpH TOKa »MO>KHO noayHHTb n p n  BbinoaHeHHH hx  
b BHae ro p u iK a . H a  épar. 109 n p e ac raB a eH  ropuiKOBbiË TpaHC(|)opMaTop 
Toxa c nonepeMHbiM o ra e p c ra e M  (JwpMM K . u . S . B b to m  TpaHC- 
(J)opMaTope BCH H 3oaanH 3 B03ao>KeHa Ha c|)ap4>op. JXnma Mean y  ro p rn -  
KOBbix TpaHC(|)opMaTOpOB b nepBHHHOË oÖMOTKe B ooóm e noJiynaeTCH 
MeHbme, ne'M y  MHoroBHTKOBbix n p o x o aH b ix  TpaHCc|)opMaTopoB épar. 105. 
Echh cpaBHHTb THn TpaHC(|)opMaTopa T o x a  c nonepexHH M  OTBepcTHeM n p o -  
x o aH o ro  r a n a  cjw r. 107 c  ropuiKOBMM (f)Hr. 109, t o  m o h h o  npHTTH k  3ax- 
aioneHHio, HTO b  n o c ae an e M  r a n e  yxce He n o T p eó y eT ca  aonoaHHTeabHbix 
BbIpaBHHBaiOlU.HX OÖMOTOK RJIH yCTpaHeHHH HeCHMMeTpHH B MaTHHTHblX nO- 
TOKax b  xpaËHHX cepaenH H K ax. XleËCTBHTeabHO, b  ropniKOBOM r a n e  TpaHc- 
c})opMaTopa c  nonepeHHMM o ra e p c ra e M  HHcaa npoB oaoB , npoHH3HBa¡omHx 
OKHa cepaenH H K a, paBHbi Mex<ay c o ô o ë .

BmopuuhQ.fi oßMOmka 

riepñuuHcm oßMomka

'MonoJiHume/ib 
Han oËMomha

<t>Hr. 108. CxeMa pacnoaoxieHHH KOMneHcupyromeft 
oöm otkh  b Tpaàcç[)opMaTope c nonepeMHbiM OTBepcTHeM.
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109. ropuiKOBHñ TpaHC$opMaTop TOKa c noneperabiM  oTBepcTHeM.

BbixonHbie 3a5KHMt>i ropuiKOBbix TpancíJjopM aTOpoB T ona KpenaTca Ha ro- 
.TOBKe HSOaaTOpa H MOryT HMeTb Ty HJIH HHyíO KOHCTpyKUHK) B 3aBHCHM0CTH 
OT Be/IHHHHH TOKa H CnOCOÓa BblBeaeHHH KOHU.OB H3 KOpnyCa. Pa3HOBHfl- 
HOCTeM ropniKOBbix TpaHC(})opMaTOpOB TOKa cym ecT B yeT  aoB o;ibH o m h o to .

ripeu.n3H0HHbie TpaHctJjopMaTopbi TOKa ropiiiKOBoro rana aacTO Bbinoa- 
HaioTca co  cMeHHOft rouoBKOi, no3B o;iH ioiueít MeHHTb ^Hana30H t o k o b ,  
H3MepaeMbix TeM ace npnóopoM, BKjnoueHHbiM bo BTopuaHyio oÓMOTKy. Ha- 
3HaaeHHe CMeHHoñ to j io b k h  c b o u h tc h  k  nepéKJUoaeHHio b h tk o b  b nepBHHHOñ 
OÓMOTKe, a C^eaOBaT'éjlbHO, H K H3MeHeHHIO K09C¡)HUHeHTa TpaHC(f)OpMaUHH.

f l a a  BbicoKHX HanpHXíeHHi, nopaflK a 1 0 0  k V  h Bbirne, ropuiKOBbie TpaHC- 
4)OpMaTOpbI TOKa C npOXOJIHblMH H30JiaT0paMH H MeTaJIJIHHeCKHMH KOXíy- 
xa.MH n o a y aa io T c a  oaeH b tp o m o 3 a k h m h  h aoporHM H ((fm r. 1 1 0 ) . f l a a  b th x  
HanpaaceHHft m oxího  3HaaHTeabHO ynpocTH Tb KOHCTpyKUHK) h yMeHbuiHTb 
ra6apnT bi, e c jra  OTKa3aTbca o t  i^aptJjopoBOíi BTyjiKH, a o ó m o tk h  noMecTHTb 
BHyipb (})ap(|)opOBoro KOx<yxa, BcaeucTBHe a e r o  TpaHCcjjopMaiop n o a y a a e T  
BHfl o n o p H o ro  H 3oaaT opa.

CoócTBeHHO roB O pa, ropuiKOBbie TpaHC<|)opMaTopbi TOKa K  u . S  c n o -  
nepeaHbiM OTBepcTHeM y w e  npeucT aB /iajm  npoTOTHn o n o p H o ro  TpaHC- 
4>opM aiopa TOKa. P a s p e 3 o n o p H o ro  TpaHccfmpMaTOpa TOKa (JmpMbi S S W  
Ha 200 kV npeACTaBJieH Ha (Jmr. 111. O O m otkh s t o t o  TpaHc<j)opMaTOpa 
BbinoaHeHbi K o ab u eB o ro  T u n a . K o /rb u o  c  nepBHHHOk o ó m o tk o ü  n 3 oanpoBaHO 
o t  BTOpHaHoñ AOBoabHO ToacTbiM caoeM  óyM arn. Bca BHyTpeHHaa no ao cT b  
H3o aH T o p a 3 anoJiH aeTca MacuoM. B BepxHek aacra HMeeTca pacuiHpHTeab, n p e u -  
ycMaTpHBaiomHñ B0 3 MO)KHOCTb T eM nepaiypH bix 0 6 'beMHbix pacuiH peH H ñ Macua.

O n o p H b i e  T p a H C < } )o p M a T o p b i T O K a, y K a 3 a H H b ie  H a  <J>nr. 1 1 1 ,  o ó - n a u a i o T  

ó o u b m o f t  a n e K T p o f lH H a M H H e c K o ñ  y c T O fiH H B O C T b io . 3 T 0 M y  c o u e f l c T B y e T  e m e
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M aT op T o n a  ro p n iK O B o - 
r o  T H na Ha BHCOKHe Ha- 
npflHCeHHH C MaCJISHUM 

3 a n o an eH H eM  AEG.

$>Hr. 111. OnopHHft T paH - 
CCpOpMaTOp TOKa C KOJIŁ- 
UesW M H OÖMOTKEMH SSW.

‘t a r .  112, CxeMa Kac- 
KaxHoro TpaHc4)opMa- 

T o p a  TOKa.

H TO, HTO BHBOÄHfaie KOHU,bI OCyiU,eCTBXeHbI B BH£e XByX KOHUeHTpHHeCKHX 
Tpyó. TpaHc4>opMaTOpH TOKa onopHoro THna b h i k m i h h i o t c h  ana. HapyacHbix 
ycTaHOBOK, t . e. ana OTKpbiTbix noxcTammË, Tax Kan ohh HMeiOT ocoówe 
npeHMymecTBa Ha bhcokom HanpHxceHHH. Eoiibuiaa nporoocTb onopHbix 
TpaHcq^opMaTopOB TOKa, hx Heôojibume pa3Mepbi no3BOXHioT HaxeHTbca, hto 
b HauiHX ycjiOBHHx ohh noayaaT ÂOBOHbHo uinpoKoe pacnpocTpaHeHHe.

H exo T O p o e  pacnpocT paH eH H e 3a n o c n ex H e e  BpeMH n o / iy n u / in  K a c n a a -  
H b i e  T p a H C $ O p M 3 T O p H  T O K a .  ITpHHIlHEIHâJIbHâH CX6Ma KaCKaflHOrO 
TpaHC(J)opMaTopa TOKa npeACTaBxeHa Ha 4>hi\ 112. Kan b h â h o ,  b s tom  
c a y r o e  h305 ihhhh  pa30HBa b tc h  Ha p r o  c ry n eH eË . TlepBHHHaa o ô m o tk e  n e p - 
B o ro  3BeHa B roroneH a HenocpexcTBeHHO b Henb; nepBHHHaa >Ke oÔMOTKa 
BTOporo 3BeHa y w e  ü h t e s t c h  o t  b to p h h h o ë  o ó m o tk h  n e p B o ro  h  t .  a- 
npaxTH HecKH p a c n p ro e a e H H e  HanpsxceHHa M e>roy OTxejibHbiMH 3BeHbsmH 
TpaHC(|>opMaTopa HepaBHOMepHO. 9 t o  npoH cxoxH T  o t  t o t o ,  h t o  KpoM e 6m- 
KOCTeË OTfleabHbix 9JI6M6HT0B x p y r  n o  o th o ih s h h k )  k A p y ry  HrparoT 3aMeT- 
Hyio p o r o  eMKOcTH OTxexbHHx 9/ieMSHTOB n o  - OTHomeHHio k aeMJie. B CH.ay 
9THX npHHHH HE IiepBOe 3B6H0, CHHTaS CO CTOpOHbl JIHHHH, M03KÔT TTarraTb
3HaHHT6JibHO óonbiiiee HanpsHKeHHe, neM Ha n o c n e x n e e .  JjjÉjf BupaBHHBaHHH 
pacnpexexeH H H  HanpîOKSHHH hcoöxoähmo CTpeMHTbca k  TOMy, htoôh c a e -  
JïâTb CMKOCTb MOK a  y  3BBHbHMH B03M0/KH0 ÔOJIblüS 110 OTHOIHÊHHIO K 6MK0CTH 
Ha 3eMXIO.

npeHMymecTBO KacKaxHHX TpaHciJiopMaTopoB TOKa saKiHonaeTca b tom, 
hto ohh noaynaiOTCH ôoaee KOMnaKTHtJMH no raôapHTaM h Morjnr oôpaso- 
BŁIBaTbCH Ha p23.TH '{H bie HanpSDKeHHH nyreM COCTaBÎIÊHHH HX HS CTaHXapTHLJX 
SJieMeHTOB,
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C

b
§ 32. TPAHC4>OPMA- 
TOPbl HAIlPJDKEHHfl

Ha 113 jnoKa- 
3aHa npH H m m na^bH asi 
cxeMa H3MepHTejibHoro 
TpaHc(|)OpMaTopa Hanpa- 
XieHHH. P aÖ O H H ft pe>KHM 
H3MepnTeabHoro TpaH- 
C(|)OpMaTOpa h  a  npa  » c e 
rnía oaei-ib ÔJIH30K K pe- 
HCHMy xo.iocToro xoaa 
CHflOBoro TpaHc4)opMa- 
TOpa. ConpoTHBaeHne
OÓMOTOK BOJlbTMeTpOB
h  o ö m o t o k  H an p H Ä e H n a
BaTTMeTpOB OÖHBHO 6 b l- 
BaeT HacTOJibKO ö o .t l - 
IUHM, HTO TOK BTOpHH- 
HOft OÖMOTKH COCTaBJiaeT 
Be/iHBHHU n o p a a K a  JiH iub 
COTHX HJIH TbICaaHblX
aojieft aMnepa. *

Kaacc tohhocth H3MepHTejibHbix TpaHc^opMaTopoB HanpaxieHHa, Tax ace 
K3K h TpaHC(|)opMaTopoB TOKa, oueHHBaeTca norpeuiHOCTbio b TpaHCfjiop- 
MauHH h b yrae.

norpeuiHOCTbio b TpaHC<J>opMauHH (Hanpaa<eHHH) Ha3HBaeTca npoiieHTHoe 
OTCrynaeHHe BTopnaHoro HanpaaceHHa ot TOft Be;iHHHHbi, KOTOpaa ao;i)KHa 
noayaHTbca ot .neaeHHa nepsnaHoro HanpaateHna Ha HOMHHaabHbift Koscjja- 
UHeHT TpaHĈ OpMaUHH, t. e.

4>Hr. 113. CxeMa oaHo<}>a3Horo h Tpex$a3Horo HSMe- 
pHTeabHoro TpaHC<i>opMaTopa HanpaxceHHa.

U„.
U.n e p

k  — 100%.

riorpeiHHOCTb b Hanpaa<eHHH caHTaeTca noaoao i i eJ i bHOf t ,  ecaH 
ÄeftcxBHTeabHaa BejiHHHHa BTopwaHoro Hanpa>KeHHH OKa3UBaexca öoabine, 
aeM aoJDKHoe ee 3HaaeHne, h HaoöopoT. O u i n ö s a  b y r j i e  8 TpaHCC^op- 
MaTopa Hanpa>KeHHa ecTb yroJi C£BHra Meaiay BeKTopoM BTOpnaHoro 
h nepBHHHoro Hąnpa)KeHnH.

Ha 4)ht. 114 npeacTaßaeHa BeKTopHaa anarpaMMa paóoaero npouecca 
TpaHc4)opMaTopa HanpaaieHHH. XapaKTepHO b Heft to, hto tok HaMarmiae- 
HHa (tok xoaocToro xoaa /0) óoHbiue, aeM tok BTOpnaHOft Harpy3KH, 
OTHeCeHHblft K nepBHaHbIM BHTK3M. BTOpHHHUft TOK, OÄH3KO, Bce >Ke 33MCTKO 
BanaeT Ha ToaHOCTb- H3MepeHHH HanpajKeHHH. Kax noKa3biBaeT BeKTopnaa 
anarpaMMa, ot BejiHHHHbi btophhhoto TOKa 33bhcht naneHna Hanpa>KCHüH 
b TpaHc4>opMaxope, a cjieaoBaTeJibHO, pacTeT h pa3HOCTb Mexcay nepBHa- 
HblM H BTOpHHHHM HânpajKeHHCM U ÿ   BjIHHHHe Hai'pVBKH ( 2) Ha-
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norpeuiHOCTb b HanpameHHH Hanpa- 
BJieHO b osH y  cTOpOHy, t .  e. U ¿  —  U 2 

HenpepbiBHo B03pacTaeT c pocTOM Ha- 
rpysKH . OßHaKO H3MepHTejibHbie TpaHc- 
(|)OpMaTOpbI HanpSDKeHHH OÖblMHO CTpO- 
HTCH T3KHM 06pa30M, HTO IipH XOJIO-
CTOM xoae  BTopHMHoe HanpaaceHiie
HecKOflbKO 6oJib iue, neM HopMa/ibHoe, 

¿2 t . e. b oôaacTH MaJibix Harpy30K no-

4>nr. 114. BeKTopHaa warpaMMa rpe iunocTb b HanpaaíeHUH oÓbimho

TpaHcipopMaTopa HanpaaceHHa. nojTOJKHTeJibHa u c B03paCT3HH6M Ha-
rpy3KH CTaHOBHTCH OTpHlXaTeJIbHOÖ. 

norpe iuHO CTb b y rae 8 o ó h h h o  3aBHCHT aoBOJibHO cujibno o t  yraa  caBura 
4>a3 BO BTOpHHHOË UeiIH H BTOpHHHOË Harpy3KH. CKa3aHHOe OTHOCHTe/IbHO 
norpeuiHOCTeË TpaHCcfmpMaTopoB HanpaaceHHa HJunocTHpyeT 115, Ha
KOTopoË npHBefleHH a.aHHbie äjih 10-kV TpaHCcJjopMaTopa b 33bhchm o cth  
OT BTOPHMHOË Harpy3KH H COS CO.

H e o è x O Â H M O  33MeTHTb, HTO Ha TOMHOCTb nOKa33HHH TpaHC(|)OpMaTOpOB
H anpH >K eH H a O K a 3 b iB a e T  B / m a H u e  B b i c c r a  H a n p a m e H H H  h  a a c T O T a  ce T H .

H t o  h  a p y r o e  c b h 3 3 h o  c  BejiHHHHOË naaeHHH Hânpa>K6HHH BHyTpn TpaHc- 
< J )o p M a T o p a , T 3 K  KaK p a c T e T  HaMarHHRHBaïoinHË t o k  / 0 h  peaKTaHU TpaHC- 
cjmpMaTopa X .

ToMHocTb TpaHC(jDopMaTopoB HanpameHHH He Be3ae TpeôyeTca oaHHaKOBOË. 
OneBHflHO, TaM, ra e  Bonpoc CBH3aH c H3MepeHHeM moih.h o cth  h 3HeprHH, 
norpeiuHOCTb nrpaeT  6oaee cymecTBeHHyio poab, HeaceaH npH npoCTHX 
H3MepeHHflX HanpaaíeHHH hjih npn 3ain.HTe ycTaHOBOK ot MUHHMaabHoro h/ih 
HyaeBoro  Hanpa>KeHHa.

B HaCToamee BpeMH y  Hac HopMbi Ha n3MepHTeJibHbie TpaHc^opMaTopbi 
HanpaïKeHHH eme He pa3paÔOTaHbi, nosTOMy m h  aaa HaaiocTpauHH npHBoanM 
Taôiwuy KJiaccoB t o h h o c t h  h 3  npoeicra HopM, onyôjiHKOBaHHoro b 1930 r.

H a e p y o k a  m p - p a

<î>Hr. 115. KpHBbie norpeuiHOCTeË b Ha- 
npaaceHHH(ft) h b yrae (S) b 3aBHCHM0CTH 

ot cos tp h Harpy3KH TpaHcipopMaTopa.
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B >KypHâ e „SneKTpHuecTBO“ N° 14. 3Ta Taôjinna npeuyeMaTpHBana Tpn 
Kaacca tohhocth. B pa3pa6aTbißaeMOM b HacToamee BpeMH cTaHuapTe Ha 
TpaHCcj)opMaTOpH HanpH>KeHHH ocTatoTca Tpn unacca tohhocth, ouHaKO 
tohhocth npeanoaaraeTca noBbicHTb h npn6an3HTb hx k KaaccaM 0,5; 1,0 
h 3,0 HopM no VDE (HeMemcHe HopMu).

TaóAuąa 16
Kaaccbi no  n p o eu iy  nopM ot 1930 r.

Kaacc to h -
HOCTH

ü o n y cT H - 
Maa n o - 

rpeuiH ocTb 
kB %

§ ycjiOBH s Harpy3KH

I ±0,-5 ± 2 0 ' n p H  0 ,8 — 1,2 HOMHHaabHoro H anpa- 
aceHHH. r ip a  cos tp = 0 , 5 — 1,0 h ho -
MHHaabHOÖ MOIUHOCTH

11 ± 1 ,5 ± 6 0 ' n p H  0 ,9— 1,1 HOMHHaabHoro Ha- 
npaaceHHfl. n p a  cos <p =  0,6— 1,0 h
HOMHHaabHOH MOIUHOCTH

III ± 5 ,0 He orpaH H - 
qeHHaa

r ip u  0 ,9 — 1,1 HOMHHaabHoro Ha- 
npflHceHHH. f lp ji  c o s  tp =  1 h npH 
HOMHHaabHOH MOIUHOCTH

K aacc tohhocth no VDE

Kaacc
riorpeuiHOCTH HonycTHMoe 

HanpaaceHHe 
OT HOMH-
H aabH oro

H a3H aqeH ne
k  B % 8

0,2 + 0 ,2 ± 1 0 ' 0,8— 1,2 Ha a oaeHb to h h u x  aa6 o - 
paTopHbix h npoM bimaeH- 
Hbix H3MepeHHH HpH HH3- 
KHX COS tp

0,5 ± 0 ,5 ± 2 0 ' 0 ,8 -1 ,2 H aa TOHHbix H3MepeHHfi 
MOIUHOCTH H paÖOTbl B 3KC- 
naoaTauHH

1,0 ± 1 ,0 ± 4 0 ' 0 ,8 - 1 H aa oöbiHHbix H3Mepe- 
HHft MOIUHOCTH H paÖOTbl 
H p e a e , paSoTaiom nx no  
npH H uuny  BaTTMeTpa

3,0 ± 3 ,0 He orpaH H - 
qeHHaa

1,0 Han paöoTbi Ha p eae , 
HMeiOUIHX TOUbKO BOabT- 
MeTpOByiO OÖMOTKy

3a iropMaabHoc BTOpHUHoe HanpaiKeHHe npnHHMaeTca 100 V. HopManb- 
Hoe nepBHHHoe HanpfoueH He, Ha KOTopoe coraacH O  npoeKTHpyeMOMy cTaH- 
a a p r y  aoaacH bi cTpoH Tbca H3MepHTeabHbie TpaHCifiopiviaTopbi, c a e a y ro m e e . 
500; 3 000; 6 000; 10 000; 15 000; 35 000; 110 000 V.

§  33. riPHMEHEHHE TPEX<l>A3HbIX TPAHC4>OPMATOPOB HAÍIPJDKEHHfl

B ueaax bkohomhh nacTO BMecTO ÄByx-Tpex OÄHO<J)a3Hbix TpaHC<j)opMa- 
TOpOB npHMCHHIOT OUHH TpeX(|>a3Hbl3. FIpOCTeîÎLUHfi TpeX<Jia3Hblft TPaHC4)Op-
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<î>Hr. 116. CxeMa BKJiroaeHHH Tpex<j)a3Horo T p ex x ep - 
HOBoro TpaHC(J)opMaTopa H anpajxeH H a a a s  neaen 
H3MepeHHH (})a30Bbix HanpaaceHHñ n o  o th o u ic h h io

K 3eMxe.

4>nr. 117. H anp saceH H e Ha 
4)a3ax n o  oTHomeHHio k 
3eM ae n p n  3aaeMaeHHH 

o a h o h  H3 h h x .

MaTop Hanpa>KeHHH n o -  
Ka3aH Ha <})Hr. 1 1 3 .
OneBHÄHo, HTO B ne- 
aax n3MepeHHH Hanpa- 
HieHHSÏ ^)a3 OTHOCH-
TeabHO 3eMJiH noTpeöo- 
B a a o c b  6 b i 3*a3eM«eHHe 

H y a e ß o f t  tohkh H 3M epH T eabH oro  T paH C (J)opM |T O pa H a c T o p c m e  B b ic o x o ro  
HanpH iK eH H a (cJ)Hr. 1 1 6 ) .  E c a n  n p n  stom H e Ë T p a a b  CHCTeMbi He 3a3eM aeH a 
h B03HH KaeT 3 a3 e M a e H n e  oähoö 4>a3bi, to b c e p a e a H H x e  3 a x o p o a e H H o Ë  (J)a3u 
T paH c4)opM aT O pa o ó p a 3 y e T c a  yB eaH aeH H biË  noT O K , a  b  o Ö M o r a e —  3 H aan- 
T eabH bifl tok, cn o co Ô H b iË  e e  p a 3 p y u iH T b . 3 to a e r e o  mojxho B H a e re  H3
BeKTOpHOË ÄHarpaMMbi npH  3a3eMaeHHH o â h o ë  h3 $ 3 3  4 )n r H 7 .  fleñcTBH-
T eabH O , H anpaaceH H e Ha aßyx apyrax 4>a3ax noaH H M aeT ca  no o T H om eH m o 

k 3eM ae b f 3  p a 3 .  CyM M apH biË MarHHTHbiË noTO K  9thx a n y x  4>as CTpe- 
MHTCH 3EMKHyTbCH H e p e 3  CepaeH H H K  3aKOpOHeHHOË 4>â3H, BCaéflCTBHe a e ro  
b oÔMOTKè 9toë cjjaabi HaBOflHTCH 3 H aaH T eab H a a  s .  a .  c .j  a  caea o B a T e a b H O , 
h T ea e T  3H aaH T eabH biË  tok.

npH r a y x 0 3 a 3 e M a e H H 0 Ë  HeËTpaan cncTeMbi TpaHC(j)opMaTop He noa- 
Beprayaca 6bi onacHOCTH. 3a3êMaeHHe o â h o ë  h3 <j)a3 npnBeao 6bi b «annoM 
cayaae  k KoporeoMy 3aMbixaHHio chctcm h. TaxHM oôpâ30M Tpexc})a3Hbie 
TpaHCiJjopMaTopbi c TpexKepHOBbiM cepaeaHHKOM ToabKO y  c a o b h o npuMe- 
HHMbJ Aaa H3MepeHHË H 3am,HTbI, TaK KaK HX B03M0)KH0 npHMeHHTb TOabKO 
C H30aHp0B3HH0Ë HyaeBOË TOHKOË Ha CTOpOHe BbICOKOrO HanpHJKeHHa npH 
He3a3eMaeHHOË HeËTpaan cncTeMbi.

E oaee yHHBepcaabHbiMH h ynoÔHHMH HBasxn'ca Tpex<jDa3Hbie TpaHC<|)opMa- 
TOpbl C 33MKHyTOË MaTHHTHOË UenbK), T. e. TpaHC(f)OpMaTOpbI C nHTbIO cep- 
aeaHHKaMH. ílp n  Taxoro poaa TpaHciJiopMaTOpax b cayaae 3a3eMaeHHH 
o â h o ë  H3 cf>a3 MarHHTHbie noTOKH ÂByx apyrax MoryT 3aMXHyTbca Ha xpaËHHe 
cepaeHHHKH, h onacHoCTb neperpeBa 3axopoaeHHOË cj>a3br, t3xhm oôpa30M, 
OTnanaeT. B TpaHC(J)opMaTopax c 3aMKHyT0Ë MarHHTHOË uenbio HBaaeTca 
o6a3aTeabHbiM bhboâ HyaeBOË to h x h  b h co k o to  HanparxeHHa, npHaeia 9T&
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T o w a  ÂOJDKHa ôbiTb BHBeaeHa 
q e p e 3  H30JIHUHK) He M eHee 

1 .
Hanpa-qeM Ha —  «pasoB oro

3aM biKaioii],He c e p a e n -  
HHKH ÜHTHKepHOBblX Tp3HC- 
(|)OpMaTOpOB OÔblHHO H c n o a b -  
syioTCH axa pa3M em eH H H  Ha 
HHX CHrHaJIbHHX OÖMOTOK. 
K o ra a  $ a 3 a  3 a 3 e M Jh e T c a  h 
b 3aM biKaiomHX cepaeH H H K ax 
noflB JiaeT ca MarHHTHbiß noTOK, 
CHTHa.ibHafi a n n a p a T y p a ,  n p H - 
coeflH H eH H aa k  oÔMOTKa\i 3a- 
MUKaiomHX cepaeH H H K O B, n p H - 
XOÄHT B fleËCTBHe.

M h BHÄHM, TâKHM 06pa30M, 
HTO BKJHOHeHHÊ TpeX(pa3HbIX 
TpaH C (|)opM aT opoB  T peôyeT  
BHHM3HHH, OCOÔeHHÇ, K O rfla 
npHMeHHioTca TpaHC(J)opMaTO- 
pbl C p a30M K H yT 0Ë  MarHHT- 
HOft CHCT6M0Ë.

§ 34. THnbl TPAHC4>OPMA- 
TOPOB HAÏÏPfllKEHHJI

ê *
O ô b i H H b i e  T p a a c i j i o p -  

M  a T O P  bl H a ilp H łK e H H H  n p O H 3 -  

B oacTB a9aeK Tpo3aB O fla HMeioT 
ao 3 kV cyxyio moxa- 
Uhk), a B bim e 3 kV K 30- 
Jinpy iO TCH  M acJiO M . Bce thiih F  
H 3 ro T O B a a e M b ix  y H a c  T p a H C -  I 
4»opM aTOpoB H an p aJg eH ïB i b  §  
oômeM npeacTaBaaioT coöoß 
XieJ ie3H H Ë  KOHCyX, B H y T p H  K O -  

T o p o r o  p a c n o a a r a e T c a  a a e -  

KTpoMarHHTHaa CHCTeMa, t . e. 
C ep aeH H H K  C O Ô M O TK âM H . Bbl-

118. CxeMaTHaecKHä pa3pe3 TpaHC(j)opMa- 
Topa C MaCJISfflOft H30JIHIIHeíÍ B OÖbiaHOM -HCnOJI- 

HeHHH.

400— , 
-350—t

119. TpaHC^iopMaTop HOM-35 35 000/100. 
3jieKTpo3aBoaa ¡¡.na BHyTpeHHHX ycraHOBOK,

Boabi aejiaiOTCH n e p e 3  K pb iu iK y  ripn noM om H  T ex  axa h h b ix  th i i o b  h30j ih to p o b  
b 3 3 b h c h m o c th  o t  BHCOTbi HanpHHieHHH h  o t  T o ro ,  n p eaH a 3 H an eH  XH TpaHC" 
4 )opM aT op a x a  BHyTpeHHeft h j ih  H apyxcH O ß ycTaHOBKH. 3a n o c a e a n e e  BpeMa 
33B0Ä0M COBMeCTHO C B9H p33paÔ O T aH  HOBblË B M  TpaHC(J)OpMaTOpOB 
HanpaîKeHHH Ha BbicoK He H anpaaceH H S . 3 t o  TpaHC(f)opMaTOpbi K aC K aanoro  
T a n a . OÖHHH bie T paH cqJsopM aT opH  3aB oaoM  ocB oeH bi a o  110 kV, n p aaeM  ao 
35 000 V T paH ct})opM aT opbi H anpaateH H H  H3 roTOB.aHioTCH x a n  oaHO(})a3Hbie, 
T ax  h  T pex(|)a3H bie. T p ex < |)a 3Hbie TpaH C(|)opM aTopbi aeaaioTC H  T oabK o c Tpex- 
xepHOBUMH cepaeHHHKaMK.
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4>hi\ 120. TpaHc4)opMaTop 
HOM -35 35 000/100 9jieKTpo- 
3aBO.ua AJia HapyacHHX yera- 

HOBOK.

M O iyH O C T eß H BeCOB

H a  (J)Hr. 1 1 8  npepcTaBnee 
pa 3 p e3  MacaHHoro oaHcxjiaa- 
H o ro  TpaHCc|)opM aTopa b 
OÔblHHOM HOpMa/IbHOM HCnOJI- 
HeHHH.

Ha cjmr. 118 03HaBaK)T: 
w l —  oÖMOTKä Bbicmero

HanpîDKeHHH ;
w 2  OÔMOTKa HH3IUerO

HanpH>K6HHH; 
c — cepaeHHHK;

M 1 M.2 —  HsoaauHOH-
Hbie UHAHHÄpbi, cay>Kam,He a.™ 

M30JI3UHH OÖMOTOK MeJKÄy COÔOË H OT Cep- 
AeBHHKa.

Ha (J)Hr. 119 npeacraBJieH BHeuiHił bhä 
TpaHC(})opMaTopa HanpajKeHna rana HOM-35 
Ha 35 000/100 V c MacJiHHOü H3oaauHeft 
(9neK Tpo3aB O A ) ä jih  HapyacHbix ycTanoBOK. 
Ha 4dht. 120 H3o6pa>KeH 9Ckh3 Tpexc|)a3Horo 
TpaHC(|30pMaT0pa HanpsDKeHun 3aeKTpo3aBOAa
rana HTM-35 35 000/100 V a n a  HapyjKHOË
yCTaHOBKH.

B T aöji. 17 npHBepeHU paHHbie oraocHTeabHo 
TpaHccJjopMaTopoB HanpiOKeHHH 9jieKTpo3aBOAa.

TexHHHecKHe aaHHbie TpaHCtJjopjviaTopoB nanpniKeHHH „9jieK Tpo3aBoaa“

TaÓAuąa 17

Thii
HOMHHaflbHblft
KoaipHuneHT

TpaBC4)OpManHH

MomHoctb b VA Bec b kg

HOMH-
HajibHaa

npeaejib- 
Haa no 
H arpesy

6e 3 
Macjia Macjia

OAH0(j)a3Hbie TpaHciJjopMaTopb! r a n a  HOM
HOM-6 6 000/100 50 300 29 7
HOM-6 i 6 000/100 50 300 24 14
HOM-20 10 000/100 100 800 95 28
HOM-20 20 000/100 100 800 95 28
HOM-35 35 000/100 200 1 500 130 75
HOM -351 35 000/100 200 1 500 184 116
HOB-1101 110 000/100 500 — 2 1 2 0 1340

Tpex<{>a3Hbie TpaHCif)OpMaTopbi

HTM-6 6 000/100 80 500 49 11
HTM-61 6 000/100 80 500 43 22
HTM-20 10 000/100 150 1 200 165 60
HTM-20 20000/100 150 1200 165 60
HTM-35 35 000/100 350 2 500 190 100
HTM-351 35000/100 350 2 500 286 234-

1 Ä  a a  h a p y  a i  h  h  X y  c T a h  o B o K, Bce ocTajibHbie o th o c h tc h  k BnyipeH-
HHM yCTaHOBK3M.
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4 > n r. 1 2 2 . <í>Hr. 123. CxeMa TpaHC<i>op- 
MaTopa HanpHHceHHa, n p n M e- 

HfleMaii (pHpMOH CdC.

K a K  B H flH O  H 3 n p H B e a e H H O ñ  T a ó a H U b i ,  B e c a ,  a  c n e n o B a i e n b H O ,  h  p a 3 M e p b i  

o ó b iq H b ix  H 3 M e p H T e a b H b ix  T p a H C ( |)o p M a T o p o B  C H jibH O  p a c T y r  c  H a n p a n c e H H e M . 

C PO CTOM  HanpHJKéHHH CH JIbH O  p a C T y T  H 3 0 a a U H 0 H H b ie  paC C T O flH H H , p a 3 M e p b l  

ô aK O B , b b o â o b ,  h  B p e 3 y n b T a T e  M o m H O C T b  H 3 M e p n T e a b H o r o  T p a H C ( |) o p M a T o p a  

o o y c a o B J i H B a e T c a  H e  a e Ë C T B H T e n b H O Ë  b t o p h h h o ë  H a r p y 3 K 0 Ë  b BH ,ne n p H Ô o -  

p O B  h  p e n e ,  a  y c n o B H H M H  s n e K T p H a e c K O Ë  h  M e x a m ia e c R O Ë  n p o H H O C T H , 

H OÔbIMHO y  B blC O K O B O iIbT H blX  T p a H C i|)O p M a T O p O B  MOIU,HOCTb O CTaeTCH  H eH C - 

n 0 J Ib 3 O B a H H O Ë .

B c n n y  s t h x  oôcT O H T enbÇ T B  3 a  n o c n e n H H e  r o a b i  H aaan K C b  y c n n e H H b ie  
HOHbiTKH Ä O Ö H Tbca ó o n e e  n e rK O Ë  KOHCTpyKUHH T p a H C (|)o p M a T o p o B  H a n p a -  
xceHHH. OflKHM  H3 TaKHX n y T e Ë  H B JiaeT ca  npH M eH eH H e K a c K a a H b i x  
T p a H c ^ i o p M a T o p o B  H a n p i i i K e H H s .  B K a c K a n e  o 6 m e e  H a n p an c e H H e  

p a c n p e n e n a e T c a  n o p o B H y  Ha B ee  sneM eH T bi, B x o n a m H e  b  K a c x a a ,  h  i<a>KabiË 
H3 BneMeHTOB flOJDKeH ô b iT b  p a c c a m - a H  T onbK O  H a n a c T b  o ô m e r o  n a n p a j k e i iH a .  
Tax, H a n p H M e p , n p n  110 kV h  T p e x  s n e M e m -a x  K a c x a a a  H a K a n cn u Ë  h b  h h x

npHaeTca =  36,7. Tan xan Bec TpaHcc}>opMaTopa nponopnHOHaneu
o

n p H 6 n n 3 H T e jib H O  KBaapaTy H O M H H anbH oro  HanpanceHHa, t o  o a e s H a H O , h t o  
TpH TpaHC(j)opMaTOpa Ha 36,7 kV non>KHbt 6b iT b  b  Tpn pa3a nerae, aeM  
o â h h  Ha 110 kV. KpOMe t o t o ,  h  o ô i h h ë  ra6apnT K a c K a a H o r o  T p a H c 4 )o p ~  
MaTopa n o n y a a e T c a  MeHbrne, h t o  HrpaeT a n a  s K c n n o a T a u H H  TO>Ke H eM ano.* 

Ba»(Hyio p o n b .
n p o c T e Ë u i e Ë  cxeM O Ë  K a c x a n a  a s n a e T c a  c o e n H H e H u e  H e c K o n b k tîx  onH H .a- 

KOBbix T paH c4> opM aT O pO B  H anpa> K eH H H , i<aK n 0 K a 3 a H 0 , H a n p H M e p , H a 4>Hr. 1 2 1 .  
O aH aK O  b  T3KOM K a c K a a e  p a B H O M ep H o e  p a c n p e n e n e H n e  H an p an < eH H a M ea<ay  
OTaenbHbiM H 9neM eH T3M H  6 b in o  6 b i TO nbK O  n p n  x o n o c T O Ë  p a 6 o i e .  r i p a  
H a rp y 3 K e  m e  n o c n e n H e r o  s n e M e H T a  H a H 3 M epH T enbH bie  n p n ô o p b i  b  e r o  
BTOpHHHOË OÖMOTKe nOHBHTCH TOK, ÂeËCTByK>IH,HË, KaK HSBeCTHO, p a 3 M a r-  

HHMHBaiOmHM o 6 p a 3 0 M  n o  OTHOUieHHK) K nepB H H H O M y TOKy. TaKHM o 6 p a 3 0 M  
n o n H o e  c o n p o T H B n e H H e  H u n iH e ro  sn e M e H T a  o K a a c e T c a  M eH brne , aeM  f ls y x
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BepxHHX, paöoTaiom nx KaK peaKTHBHbie Ka- 
TyuiKH, h , caeaoBaTeabHo, norpeuiHOCTb 
B n3MepeHHH TaKoro K acK aaa ó y a e T  b cnab- 
hoH CTeneHH 3aBHceTb o t  H arpy3K n. .Han 
ycTpaHeHHH yKa3aHHoro neaocT aT K a cxeMbi 
cj3nr. 121 mo>kho 6biao 6u  coeaHHHTb Bce 
BTOpH^Hbie OÖMOTKH OTfleabHblX SaeMeHTOB 
icacKaaa b napaaaeab, KaK H30Öpax<eH0 Ha 
(JjHr. 122 . OaHano npH TaKOM coeaiiHeHHH 
OTcyTCTByeT paBHOMepHOCTb b  pacnpeaeae- 
h h h  Hanpaa<eHH3 no OTHomeHHio k  3eMae 
b oTaeabHbix saeMeHTax, a  h m ch h o  Bepx- 
hhH  saeMeHT aoaxreH HMeTb^nsoannHio, pac- 
cHHTaHHyio Ha 110 kV. O h c b h ä h o ,  TaKoß 
KacKaa npHBoanT b neaoM k  6 o a e e  a op o- 
roß h  T ax ceao ß  CHCTeMe, aeM oöbianbiß 
TpaHcc})opMaTop HeKacKaaHoro Tnna.

Mbi b h äh m , HTO HeoöxoaHMo coaeTaTb aßa 
o6cT03TeabCTBa, t .  e. Harpy3HTb BTOpHHHbie 
OÖMOTKH Bcex SaeMeHTOB H KaCKaaHO H30- 
anpoBaTb nepBHHHbie o ö m o tk h . 9 t o  ocy- 
mecTBaeHO, HanpHMep, b cxeMe, H30Öpa-

«yxa  saeMenta Kacnaanoro «eHHOft Ha c})Hr. 1 23 , Ä H ily scK O fi <J)hP - \
TpaHc$opMaTopa CdC. Moß CdC. B STOß cxeMe npa Tpex aaeiweH-

Tax Kacaaaa BBoaaTca em e aßa b o io -  
MoraTeabHbie TpanctjjopMaTOpa, aaiom ne B03M0HCH0CTb ocymecTBHTb h30-
jih u h io  BTOpHMHOfl o ö m o tk h  apyr o t  apyra h b t o  * e  BpeMH sae- 
KTpoMärHHTHy io CBH3b h x  Mex<ay coöoß . 3Ta Ha nepBbiß B3raaa 
caoarßaa cxeMa noayaaeT aoBoabHO npocToe KOHCTpyKTHBHoe pa3pe-
uieHHe h c ycnexoM  npHMeHaeTca na npaKTHKe. BcnoMoraTeabHbie TpaHc- 
(jDopMaTOpbi noMemâiOTCa b o ö m H ß  öaK BMecTe c o ch o b h m m h , b pe3yab- 
a a ie  qero qncao saeMeHTOB ocTaeTca paBHbiM TpeM aaa 1 10  kV. Æaa 
2 2 0  kV HHcao saeMeHTOB cocTaßaaeT 6 , t .  e. pacTeT nponopnnoHaabHO 
paöoqeM y Hanpa>KeHHio. OömHß Bec KacKaaHoro TpaHC(J)opMaTOpa CdC Ha 
110  kV cocTaßaaeT 2 5 0 0  kg, t .  e. noHTH Baßoe MeHbuie, aeM b to  noay- 
aaeTca a aa  TpaHccJiopMaTopoB HOpMaäbHOfl KOHCTpyKUHH. SaeMeHT KacKaa- 
Horo TpaHC(|30pMaT0pa CdÇ c o c h o b h h m  h  BcnoMoraTeabHbiM cepaeaHHKOM 
noKa3an Ha (fmr. 124.

K HeaocTaTKaM TpaHccJiopMaTopa CdC caeayeT o t h c c t h  t o ,  h t o  o h  
coaepJKHT BcnoMoraTeabHbie TpaHC(|)opMaTOpbi, h t o  ycaoacHaeT h yTajaeaaeT 
KOHCTpyKHHK) h , ap o n e  Toro, yßeaHHHBaeT norpeuiHOCTb TpaHCcjiopMaTopa. 
üaabH eßm ee ycoBepuieHCTBOBaHHe cxeM KacnaaHbix TpaHCtJjopMaTopoB npHBO- 
a«T k  oTcyTCTBHK) scnoMoraTeabHbix cBa3yiouxHx saeMeHTOB, H30Öpa>KeHHbix 
na cjmr. 124. B TepMaHHH (jmpMofi K u. S pa3paöoTaea cxeMa, rae 
npHMeHaiOTca BcnoMoraTeabHbie o ö m o tk h . M3 cjmr. 125 BnaHO, h t o  nepBUHHHe 
OÓMOTKH 3aecb coeaHHeHbi onaTb, KaK h paHee, nocaeaOBaTeabno. B to -  
pHMHaa oÓMOTKa BepxHero aaeMeHTa coeaHHeHa c BcnoMoraTeabHofl TpeTHM- 
Hofl o ô m o tk o ë  caeayiom ero 3a hhm  HHamero 3aeMeHTa. To are caMoe 
h b OTHouieHHH cpeaHero h  HHÄHero aaeMeHTOB. TaKHM oöpa30M b cxeMe 

¿fmr. 125 BTopoß h TpeTHß aaeMeHTbi cßepxy HMeioT no TpH o ö m o tk h ,



TunbL mp ah'ccf cp y  a tr op c e nanpiuicenusi 129

4>hi\  125. CxeMa KacKaji 
Horo TpaHC^opMaTOpa, 
npHMeHaeMaa $HpMoft

K u. S.

a  BepxHHft —  ÆBe o ô m o t k h . 
n p H  naHHoft cxeMe y aaeT ca  
aoB o.ibH o x o p o rn o  p a c n p e a e -  
JiHTb H arpy3K y, a  caeao B a- 
TeabHO, h H a n p m eH H e  Meacay 
OTÂeabHbiMH aaeMeh'TaMH Ka- 
c n a a a .

Ha cjmr. 126  npeacTaBaeH
BHeuiHHfl BHa KacKaflHoro
TpaHC(|)opMaTopa n a  110  kV , 
B binoaH eH Horo n o  cxeM e 
4>nr. 125 . 3 t o t  KacKaaHbiË
TpaHC(|>OpMaTOp (jjHpMbl K
u .  S  HMeeT b h â  noÄBecHOft 
rHpJiHHflbi n30JiHT0p0B h n p e a -  
Ha3HaneH a a n  n a p y am b ix y cT a-
HOBOK.

Cym ecTB yeT e m e  neab iË  
pH fl CXeM H KOHCTpyKTHBHblX 
B a p n an n il K acaaaH bix TpaHc-

4>nr. 126. Kacnaa-
HblË TpaHC(J)OpMa- 

TOp HaEpHHCeHHH
noÄBecHoro ra n ą  
M  a HapyaiHOË ycTa- 

HOBKH (JlHpMbl K 
u. S.

4>opM aTOpoB, K O Topbie Mbi 3flecb He ó y a e M  paccM aTph - 
saT b BBHfly HeaocTaTKa MecTa.

KpoMe KacKanHbix TpaHCcjjopMaTopoB cym ecT syioT  
e m e  nyTH noayneHHH TpaHC(|)opMaTOpOB o ö aern eH H o ro  
r a n a .  S kohomhh  b raô ap H T ax  h Bece TpaHC(|)opMaTopa 
M05KeT óbiTb ocym ecTB jieH a ô a a r o a a p a  paiiHOHaabHOMy 
pa3MemeHHK> h KOHCTpynpoBaHHio h30 jihuhHj KaK-To:
H30JIHpyK)mHX KOmyXOB, OnOpHHX H30aHT0p0B H T. n .

CnałKeM 3 aecb  a n  n ib  necK oatK O  caoB  0 6  oanoM  h3 npeacraB H T eaeË  
T an o ro  p o n a  TpaHCcjwpMaTopoB, a  hm chho o  T p a H C ^ o p M a T O p e  
c H 3 0 J i H p y i d i H H M  K O H i y x o M  n o  M e Ë e p x a H c y .

npHHUHnHajibHaa cxeMa TpaHcc|>opMaTOpa n o  M eË epxaH cy npeacTaB aeH a 
n a  cjmr. 1 2 7 . 3 a e c b  o 6 m o tk 3  B bicoxoro  Hanpa>xeHHa orhhm kohhom  n p n -  
coeaH H eH a k  BbicoKOMy Hanpa>Kemno, a ap y rH M —  k  3eMae. H a a  T o ro  h to ô h  
HMeTb B03MO)KHOCTb OCJiaÔHTb H30JIHU.HK) MeXiay OÔMOTKOË H CepaeHHHKOM, 
cepeaH H a BbicoKOBoabTHOË o ô m o tk h  npHCoeaHHena k  cepaenHHKy. TaKHM 
o6pa30M  H30Jiau.Ha Mexcay cepaenHHKOM h o ô m o tk o ë  aoam H a ö m tb  ocym ecT - 
BaeHa Ha noaoBHHy Hanpaa<eHHH. CepaeHHHK n o  OTHomeHHio k  BepxneMy 
KOHny o ô m o tk h  h  3eMae HMeeT Tom e noaoBHHHoe HanpiPKeHne, a noTOMy 
ao j§ceH  6 h t b  H3oanpoBaHHbiM. O ô w h h o  H 3oaauH a cepaeaHH Ka a o c ra ra e T c a  
nyTeM y n p e n a e im a  e ro  Ha H 3oaH py¡om nx CTepacHax n o a  KoanaaoM  TpaHC- 
(})opMaTOpa. C  ô o k o b o ë  CTOpOHbi TpaHccfmpMaTop oXBaTbißaeTca H soaaTopoM  
H3 ceaHMaHHTa (B B C ) Han (f>ap4>opa (S S W ). BH yipeH H ee npocrpaHCTBO 
TpaHC(j)0pMaT0pa 3aaHBaeTca MacaoM.

H a  (fm r. 1 2 8  noK a3 aH BHeniHHË b h ä  TpaHC<})OpMaTopa n o  B B C  Ha 1 0 0  kV . 
H sroTO B aaioTca a<e TpaHC(J)opMaTopbi n o  M eË epxaH cy  B ooom e a o  2 0 0  kV .

H 3 MepHTeabHbie TpaHC(j)OpMaTOpbi Hanpaa<eHHa, oneBHaHo, MoryT n o a -  
BepraTbCH aeËCTBHio nepeH anpaaceH H Ë Kan KOMMyTaimoHHoro, a a n  h aTMO- 
c i^epH oro npOHCxoxcaeHHH. B  pe3yabTaTe aeËCTBHH nepeH anpaaieH H Ë  b03- 
MoaíHbi noBpea<aeHHH H3oaau.HH BTyaoK hjih o ö m o tk h  h b kohchhom  c a e i e

9 3aic. 1911. — ByTKeBirq IO. B. h MejrEKyMOB A. M.
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127. C x e M a  VpaHC- 
(JíopM aTopa HanpaM ceHHfl 

n o  M e fie p jc a H c y .

p a3 p y ju eH H H  B c e ro  TpaH C - 
4 )opM aT O pa. B  u e a a x  3 a -  
m HTbi TpaH C<J)opM aTopa o t  
p a3 p y iu e H H H  npH M eH aioT  
3am ,0TH bie conpoT H B aeH H H  
h  naaB K H e n p e a o x p a H H -  
T e a n ,  B K aronaeM bie b b h c o * 
KOBOJibTHyro oÖMOTKy. He- 
OÓXOflHMO HMeTb B BHfly, 
HTO CJIHIIÎKOM Ó O flbniH e
conpoTH B JieH H H  B eay T  k  
yBeawHeHHio norpeuiHOCTH. 
OnbiT noKa3biBaeT, h t o  
MOXÍHO ÖpaTb OKOJIO 5 2  
Ha 1 k V . rin aB K H e b c t h b k h  
npeflOxpanHTéJiea óepyr Ha
TOKH nopH Ä K  1 H -  2  A
(cm. §  5 8 ) .

§ 35. EMKOCTHblE TPAHC<ï>OPMATOPbI
IKEHHfl

HAOPiî-

«î'Hr. 128. BHeuiHHH 
BHÄ TpaHC^JOpMaTOpa 
HanpHHceHHfl n o M e fte p -  
x a H c y , BbinoaH eH H oro 

CjjHpMOfi BBC.

3 a  nocaeaHee BpeMa noayHHan aoBoabHO i h h -  
poKoe pacnpocTpaHeHHe b KanecTBe TpaHCiÿopMa- 
T o p o B  HanpHaceHHfl eM  k o  c t h h  e  n o T e H U H O -  
M e T p bi. CyuiHOCTb h x  aeiłcTBHa 3ai<aiOHaeTCH b to m , 
h t o  Ha H3MepaeMoe HanpaxceHHe BKJnonaioTca nocae-
BOBaTeJibHO ase eMKOCTH —  óoabiiiaa h Maaaa, h k  ôoabiuoil eMKOCTH npn- 
coeaH H aeT ca H3M epnTejibHoe ycTpoMcTBO.

n p H H p H n H a a b H a a  cxeM a Taxoro c m k o c t h o t o  H 3M epH Teaa HanpaxceHHH 
n p e a c T a B a e H a  Ha <j)Hr. 129,a .  E m k o c th  Cî h  C2 o ô h h h o  n p eacT aB a a io T  
c o 6 o ë  6MK0CTH M eacay  oÓ K aaaK aM H  n p o x o a H o r o  H 3 o a a T o p a , KaK s t o ,  Ha- 
n p H M ep , noK a3aH O  Ha 4>Hr. 129,A Ha 4 )h t. 129,a ewKOCTb C2 ô o a b i i i e ,  nein 
Cv  h  noTO M y ocH O B H aa nacrb H an p ax œ H H a j i o h h t c h  Ha eMKOCTb Cr  TpaHc- 
4)OpM aTOp, npHKJHOHeHHblíi K eMKOCTH T pâH ctjjopM H pyeT  H anpaaceH H e
Ha eMKOcTH C2 a o  BeaHHHHbi, yaoÔ H O ft a a a  H3M epeH H a o ô h h h u m  gaeKTpo- 
aHHaMHHeCKHM HaH SaeKTpOMarHHTHbïM npHÔOpOM .

CxeMa, H 3o6paa:eH H aH  Ha (jonr. 129,a, B nepB bie  n p H M eH aaacb  <J)HpMOß 
S S W  h  HMeeT p a a  cym ecT B eH H bix  H eaocT aT K O E , b c n a y  a e r o  3aBoaoM  
„ B a e K T p o a n n a p a T “ 6 b ia  npHHHT eMKOcTHbiË T paH C (|)opM aT O p T H na G E C . 
H eaocT aT K aM H  c x e M u  S S W  H B aaeT ca, H anpH M ep , t o ,  h t o  n p H  H3MeHeHHH 
H arpy3K H  (n3MeHeHHH co n p o T H B aeH H a p e n n  n pH Ô opO B ) 3HaHHTeabHO M eHaeTca 
y r o a  c a B H ra  4>a3 M e a ia y  H3M epaeMbiM Hanpax<eH HeM  h  to k o m  nepBHHHOË u,enn 
TpaHC(})opM aTOpa, h t o  HMeeT cy m ecT B eH H o e  3H aneH H e aaa cHHxpoHH3au,HH ( u m  
H3MepeHHfl MOIHHOCTH H SKepTHH aaH H bie  yCTpOËCTBa BOOÔLUe He npHMeHSIOTCfl). 
TaKHM' o ô p a 3 0 M  cx eM a, B u n o a H e H H a a  a a a  o n p e a e a e H H O ñ  H arpy3K H  ô y a e T  
H eyaoB aeT B opH T eabH O  p a ô o T a T b  n p n  H3MeHeHHH ee, n a n  >Ke H e o 6 x o a n M 0  
noarO H H T b np H  H3MeHeHHH H H caa H 3M epH TeabH bix n p n ô o p O B  h x  conpO T H - 
B aeH H e TaKHM o ô p a 3 0 M , h t o ô h  o ô m e e  c o n p o r a B a e H H e  o c T a B a a o c t  nocToaH H H M . 
3 t o  a B a a e T c a  6oab u iH M  H eyaoôcTB O M  cxeM bi.
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<í>Hr. 129.

B o a e e  coB epiueH H biM  ycTpoËcTBOM  H B aaeTca H 3 o6pax(eH H oe Ha fynr. 129,b, 
npH M eH aeM oe (JnipMOË G E C  h  3 a ß o ao M  „ S a e K T p o a n n a p a i“ Ha B b H caK m T eaax  
o t  100 kV h  Bbirne. B ä 3 h h o m  c a y n a e  c nepBHHHOË CTopoHbi TpaH ccjjop- 
M aT opa BKJiioHeH p e a K T o p  c  p ery aH p o B K O Ë  H H caa b h tk o b .  K poM e T o ro , 
caM a nepB H H H aa o 6 m o tk 3  T paH ccjjopM aT opa HMeeT oTBeTBaeHHH. 3 t o  no3B O - 
jineT  p e ry a n p o B a T b  K03(|)HiTHeHT TpaHct^opM aiXHH b c a y n a e  H3MeH6HHB Ha- 
rp y 3 K H , T eM nepaT ypb i K O H ae n caT o p a  h  t .  n .  C o  b t o p h h h o ë  CTopoHbi T paH c- 
(JiopM aTop HMeeT Ä ße o ô m o tk h :  o a H y  c HanpsDKeHHeM b 110 V h  a p y r y r o  
c  HanpsDKeHHeM b  63,5 V. EMKOCTb C3 B 3TOË cxeM e, B O -nepB bix , B eaeT  
K CHHłKeHHK) HânpSDKeHHH Ha eMKOCTH C2, BO-BTOpbIX, 3Ta eMKOCTb Cg 
cayxcH T um  k o m iie H c a iin h  HHayKTHBHOCTeË H arpy3K H  h  T paH ccJjopM aT opa, 
HTo y n p o m a e T  e r o  KOHCTpyKUHio.

O n n c a H H o e  n p H c n o c o ö a e H H e  p e x o M e H a y e T c a  npHMeHHTb T o a b x o  um  u e a e Ë  
CHHXpOHH3aiXHH, npHKJIIOHeHHH BOabTMßTpOBblX H BâTTMCTpOBblX yCTpOËCTB, 
cay m au iH X  ToabKO a m  K O H Tpoaa HanpaaceHHH h H anpaßaeH H H  m o ih h o c t h , h o  
He am  u e a e k  H3MepeHHH m o ih h o c t h  h a p y r n x  t o h h m x  H3M epeHHË. 3 a ß o a  
„ S a e K T p o a n n a p a T “ B b in y cx aeT  a s a  B H aa eMKOcTHbix TpaH C<})opM aTopoB—  
nHH-100 (Ha 100 kV) h BIHH-200 ( a m  200 kV). H oM H H aabH aa H arpy3K 3 
n a n  n e p ß o r o  co cT aB aa eT  o x o a o  2 5  VA, a a a  B T o p o ro  —  60 VA.



fJlABA nZTA K

F A W E H U E  J i y r  n O C T O H H H O r O  H  n E P E M E H H O r O  T O K O B

§  36. PA 3M M K A H H E  SJIEK TPH H EC K O A  U.EI1H

E c j ih  u e n b  3 a M K H y T a  h  b  s t o II n e n H  T e a e T  n o c T o a H H U ft  t o k , t o  p a 3 -  

M H K aH H e 9 T 0ft H e n n  o S h h h o  ó u B a e T  C B H 3aH 0 c  o 6 p a 3 0 B a H H e M  a y r a  M e a ca y  

p a3M H K aio in .H M H C H  K O H T aK T aM H . .H y r a  H e B 0 3 H H K a e T  a n u i b  b  t o m  c a y a a e ,  

e c j r a  H a n p s o K e H H e  M e a c a y  pa3M H K aioiii.H M H C H  s a e K T p o a a M H  HH>Ke H 3B ecTH 0ft 

M H H H M aabH O ft B eaH H H H bi, n o p H flK a  K a T o a H o r o  n a s e n n a ,  h  e c s n  t o k  b  u e n a  

c j i h h i k o m  M a s , t . e .  M e H e e  n p n ó n 3 H T e a b H O  0 , 1  A .  n p H  ó o a e e  3 H a a H T ejib H b ix  

T O K a x  h  H a n p a jK e H H flx  n p H  p a3M H K aH H H  u e n n  B 0 3 H H K a e T  s y r a ,  h  aeM  

ó o a b r n e  B eaH H H H a T O K a  h  H a n p a a r e H H a , T eM  ó o j ib in H X  p a 3 M e p O B  s o c T H r a e T  

a y r a  h  t c m  T p y s H e e  p a 3 0 M H y T b  u e n b ,  t . e .  p a 3 o p B a T b  3 T y  s y r y .

n p H  pa3M biKaHHH u e n e f ł  n e p e M e H H o ro  TOKa p a 3 p b iB H  KOHTaKTOB 6e3  
a y tH  O o a e e  B e p o a r a u .  J3,efłCTBHTeabHO, e c a w  HanpH>KeHHe b  n e n a  He oaeH b 
BeJIHKO, a  CKOpOCTb paCXOHiaeHHH KOHTaKTOB HOCTaTOHHO BblCOKa, TO npH 
n o n a a a H H H  H a s a n a  pa3M biK aH H a k o h t 3 k t o b  b  m o m Ih t  n p o x o s a  TOKa aep e3  
H y a b  m u  o k o j io  3Toro s y r a  M oaceT h  n e  B03HHKHyTb, h t o  Ha npaKTHKe 
H H o ra a  h  H aóaroaaeT C H , o co O eH H o  n p H  c o s c p — 1.

Mu n p esc raB JiaeM  c e ó e  B0 3 HHKH0 BeHne s y r n  npH  O TpuBe KOHTaKTOB 
caeay k )u x h m  o ó p a 3 0 M: K o ra a  KOHTaKTu HaaHHaiOT O T p u B arb ca  s p y r  o t  
H p y r a  h , c j ie s o B a T e J ib H O , n e p e x o a ,H o e  cónpO TH B JieH H e s o c T n r a e T  o a e H b  bbico- 
k h x  n p e s e s o B ,  T baK a o T p u B a  CHJibHO p acK an aeT ca  h c o 3sa e T  TeM caMUM 
O aaronpH H T H ue j^cJiOBHa s n ą  HOHH3axiHH npoerpaH C T B a h o ó p a 3 0 BaHHH syrH .

E c jih  a c e  p a 3 p b iB  n p o H C x o f lH T  n p H  n p o x o . s e  T O K a  a e p e 3  Hysb, h s h  o a e u b  

M a n o M  e r o  3 K a q e H H H , t o  n o s o O H o r o  h b j ic h h h  h c  n o s y n a e T c a .  O s n a K O ,  e c M  

H an p H > K eH n e B e s n K o ,  t o  s y r a  M o a ie T  n o a B H T b c a  b  c n s y  t o t o , h t o  n p o n -  

30iłjieT  n p o ó o i l  M e x < n y  p a c x o a H m ,n M n c a  K O H T aK T aM H , n e p e x o s a i H H 8  b  sy ry .

§  37. n y r A  n o c T O i i H H o r o  t o k a

S aeK T pH aecK an s y r a  n p e sc T a B sa eT  c o b o f l o sH y  H3 <|)opM p a 3 p a s a  b  ra3e. 
n p H  aTMOc<|)epHbix h  ó o s e e  b u c o k h x  saB seH H ax  h  n p n  T ex TOKax, c  k o t o -  

P u m h  HaM npHX0HHTca HMeTb s e s o  Ha npaKTHKe pa3pbiB a u e n n , m u  BCTpe- 
MaMeca, rsaBHUM o5pa30M , c (JjopMOfl s y r o B o r o  p a 3 p a s a .  J ly ro B o fł p a 3 p a s  
B o o ó m e  xapaK T epeH  TeM, h t o  K aT osH oe naseH H e y  H ero  HSBejiHKO cpaBHH- 
T e a b n o , HanpHM ep, c  djiopMofi T se io m e ro  p a 3 p a s a .  n p H  b u c o k h x  saB seH H ax 
ra 3 a  hjisi a y r a  BecbMa xapaK TepH U  qpe3B uqaiiH O  BbicoKHe 3HaqeHHa TeMne- 
p a T y p  ra 3 a , BbicoKaa sce T eM nepaT ypa a seK T p o so B  He oós3aT ejibH a. n p H  
H3 BecTHbix yoioB H H x m o ik h o  noHyHHTb s y r y  c x o s o s h h m  KaTOHOM (TeM ne
p a T y p a  aH ona  B oofim e He n rp a e T  noaTH  HHKaKoB p o m ) .
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KaTOÆOM H a3bIB aeTC fl TOT HS S aeX T p O aO B , H3 K O TO pO rO  BblXOflHT nOTOK 

sa e a T p O H O B . O n eB H flH O , n u c a o  s a e a T p o H O B , O T Ô H paeM bix  c  n o B e p x n o c T H  
K aTO .ua, a o a> K H o  6 u T b  paB H O  H H c a y  s a e a T p o H O B , Ä B H )K ym eM ycn  n o  n p o B o a -  
HHKaM B H eu iH eft n e n n .

S aeaT p o H b i, OTflaBaeMbie K aroaoM , He o6a3aTeabH O  Bee B uöpacbiB aioTca 
i-iapyxcy, t . e. b  o ö aacT b  ayra . H a crb  h 3 h h x , n p a B aa , 3HaHHTeabno, noBH- 
ÄHMOMy, MeHbmaa, 3 a6 n p ae T c a  noaoaorreabH biM H  h o h 3 m h , naaaiom,HMH Ha 
noBepxHOCTb a a T o a a . TaaHM o6pa30M  t o k  b  ra30B0M n p o c T p a a c ra e  o 6 p a -  
3yeTca He ToabKO aßroaeHHeM saeaTpoH O B o t  noBepxHOCTH a aT o aa  k  a H o ay , 
h o  h  noaoacHTeabHUMH HOH3MH, HayuiyiMH k  K aToay.

B b ix o a  aaeK TpoH O B  c noBepxHOCTH a a T o a a  c bh 33 h  c 3 aT p aT 0 Ë  H 3 B e cra o Ë  
p a ö o T b i, T ax  Ha3biBaeMOË p a ô o T H  B b i x o a  a. KaK  H3BecTHO h3 (Jih s h h h , 
e c a n  a a T o a  n a a a a e H  a o  o n e H b  b h c o k o ë  T e M n e p a a y p b i,  t o  o h  H B aaeT ca 
h c t o h h h k o m  noTO K a sa e a T p o H O B . 3 t o  t o b o p h t  o  to m , h to  s a e a T p o H b i 
b H aaaaeHHOM  M eT aaae  n p H o ô p e T a io T  T a a o Ë  3anac SH eprH H , h t o  a e a a iO T c a  
cnocoÓHbiMH coB epiH H Tb paôoTy BHxoaa. n p H  ropeH H H  a y r n  Ha a a T o a e  
HMeeT MecTO T an  H 33biBaeM oe a a T o a H o e  n s i T H O .  3 to  H a n ô o a e e  p a c a a -  
aeH H a a  e r o  n acT b , h 3 h o t o p o ë , raaBHbiM  o 6 p a 3 0 M , h npoHCXoaHT B b ix o a  
aaeKTpoHOB.

O aH ax o  npH  ôbiCTpo yracaioiHHX a y ra x ,  HcnbiTbiBaiowHX n e n p ep u B H o e  
ôbiCTpoe CMemeHKe Ha s a e a T p o a a x  h  T en  ô o a e e  n o  M eTaanmecKHM  s a e a T p o -  
aaM , KaToa ocT aeT ca HacToabKo xoaoaH U M , h t o  oôbacHHTb Bbixoa s a e a T p o -  
HOB H3 K aT oaa e r o  b b ic o h o ë  T eM nepaTypoË  Heab3H. 3 a e c b  npHXoaHTca 
aonycT H T b, h t o  p a ô o T a  B bixoaa o cym ecT B aaeT ca , raaBHbiM o6pa30M , 3a cneT  
saeK T pnH ecK oro n o a a ,  t .  e .  n p n x o aH T ca , caeaoB aTeabH O , aonycT H T b, h t o  
y  noBepxHOCTH K aT oaa HMeeT MecTO 3HaHHTeabHbiË rp aan eH T . J ly r y ,  y  a o -  
T op o Ë  n a T o a  BbinoaHeH h 3  cpasHHTeabHO a e rx o n a a B a o ro  MCTaaaa c HeBbi- 
c o k o ë  T eM n ep a ry p o Ë  anneH H a, m oxcho  pâccMaTpHBâTb T aa >ae, a a a  a y r y  
c  xoaoaHbiM  KâToaoM. Xlaace MeaHbiË tc a ïo a , y K O Toporo T eM nepaTypa 
KHneHHa co craB aaeT  OKoao 2 300° C, aae T  e in e  oneHb H eô o ab in o Ë  Bbixoa 
saeKTpoHOB BcaeacTBne TepMHHecaoË s m h c c h h . O a H a ao  HaaaaeHHbiË MeaHbiË 
n aT o a  o ô a e rn a e T  B bixoa saearp o H O B  n o a  aeËCTBneM saeK T pH H ecaoro  n o a a .

HeM Bbirne TeMnepaTypa naaBaeHHa h anneHHa MaTepnaaa saexTpoaa, 
TeM Bbirne poab TepMHHecaoË sm h c c h h  saeaTpoHOB c aaToaa. H anôoaee 
BHCoayio TeMnepaTypy aaToaa cnocoôeH oôecneHHTb yroab, h b st o m  caynae 
TepMHHecaaa sm h c c h h  aocTHraeT HaHÔoaee b h c o k h x  npeaeaoB. B st o m  
aerao  yôeanTbca caenyioinHM onbiTOM: ecan noracHTb a y ry  nocToaHHoro 
Toaa h Bcaope nocae s t o t o  HanaTb cBoaHTb yroabHbie saeaTppabi, t o  npn 
HanpaaceHHH nopaaiea 100— 150 V ay ra  MO>aeT BHOBb BcnbiXHBaTb, ecan 
aaïae paccTOHHHe Meiaay saeaTpoaaMH npeBbimaeT 5 mm. 3 t o  t o b o p h t  
o t o m , h to  aaToa npoaoaiaaeT H3aynaTb saeaTpoHbi h  cnabHO HOHH3HpyeT 
npocTpancTBO Meacay saeaTpoaaMH em e b TeneHHe 3HaHHTeabHoro npoMe- 
acyTaa BpeMeHH.

B a n 3 a y io  n o  c b o ë c t b 3 m  k  y r a i o  a a e T  a y r y  B oab^paM O B biË  a a T o a ,  y  h o t o -  

p o r o  T e M n e p a T y p a  aH neH H a aea<HT o a o a o  5 200°K- npoM eacyT O H H oe M e jaay  
M eabio  h  y ra e M  n oao> aeH H e 33HHMaeT a c e a e 3 0 . )K e a e 3 0  o è a a a a e T  6 o a e e  
B H c o a o Ë , neM M eab, T e M n e p a T y p o Ë  a n n e n n a  (2 700°K) h  h h 3 x o ë  T e n a o n p o -  
B oaH ocT b io , B c aeacT B n e  n e r o  o n o p H a a  T o n a a  a y rH  c n o c o Ô H a  npH O Ô pecTH  
a o B o a b H o  BbicoKHe T eM n ep aT y p b i.
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H e c a e n y e T  a y M a îb , m to  b a y r a x  n p n  b h c o x o m  AasneHHH g a e x T p o H u , 
B H xoÄ H m H e H3 x a T o a a  a e n o c p e a c T B e H H O , n o c T H ra io T  a n o n a .  Taxnx a a e x T p o -  
HOB, B e p o a T H o , o a e H b  M ano , o co ó eH H O  b anH H H H X  a y r a x .  O cH O B H aa u  n o a a -  
B a a jo m a a  h x  a a c x b  n o c n e  B b ix o a a  h 3  x a T o a a  o x n a io T  cb o ío  s H e p rn io  h 
peKOM ÓHHupyioTCH B caeacT B H e 6 o a b i n o r o  n a c n a  c o y a a p e H H ft c HeflTpaabHHM H 
M o aex y aaM H  (M a a o fl ä k h h h  C B O o o n n o ro  n p o ó e r a  s n e x T p o H a ) .
• 3HaHHTeabHyjo sH e p rn io , H eoóxonuM yio  a a a  HOHH3au.nn, anexT poH  c n o co - 
6eH HâKonHTb ToabKO b  oöaacT H  K aT onH oro naaeH H a o x o a o  x a T o a a , m e ,  
6e3ycaoBH O , n p o n c x o n H T  H0HH3auHH H eËTpaabH bjx aTOMOB h  M onexya 
ToaaKOM (y a a p H a a  H0HH3aiiHa). B oóaacT H  ace Tax H asbiB aeM oro n  o a  o- 
> K H T e a b H o r o  C T o a ó a  a  y  r  h  rp a an e H T  T ax  HeeeaHK, h t q  H0HH3auHa 
cToaKHOBeHHeM CTâHOBHTca M aao BepoHTHOß. JXeËCTBHTeabHO, T e 25— 30 V/cm, 
KOTopbie HiieioT MecTO b noaovKHTeabHOM c T o a ó e , n p a  aaBaeHHH b 1 at 
c  yaeTOM nance t o ö  b h c o x o A  T eM nepaT ypH , KOTOpaa b neflcTBHTeabHOCTH 
HMeeT TaM MecTO, cnocoÓ H H  aaT b  b cpeaH eM  3 a n a c  BHeprHH saexT poH y 
OKoao 0,2 V Ha n y r a  e ro  c e o ó o a H o ro  n p o ó e r a .  3 t o ,  k o k s h h o ,  oaeH b Maao, 
ecaH  npHHHTb b o  BHHMaHHe, HTO H0HH3aixH0HHbie noTeHHHaabi a30T a aeacax 
O K oao 15,5 V, a  K H ca o p o aa  o x o n o  13 V. H o  3anacaeM aa  saeKTpöHOM 
S H e p ra a , e c a n  He p ean H 3 y eT ca  HenocpencTBeHHO b b h ä s  h o h h s e h h h  to th k o m , 
t o  n a e x  Ha y B enaaeH H e XHHeTMMecxofl SHeprHH H e ftx p aab H o ro  ra3 a , h to  
BHpaxcaeTCH b k o h c h h o m  cm e i e  b o n e n b  BbicoKoft e r o  T e a n e p a T y p e . T en a o - 
B3H sH eprH H ó a a r o n a p a  cpaBHHTeabHo n a o x o ß  o m a n e  ee  b oxpyxcaxHiiee 
npocTpaHCTBO cnocoÓ H a aK xyM yaH poB aTbcs. noncM eTbi noxa3HBax>T, h t o  ra30- 
Baa c p e a a  b a y r e  cnocoÓ H a aocTH raTb h m ch h o  t3 k h x  n p e n e a o ß  TeM nepaxyp, 
ripH  KOTOpbix ra3  yace HOHH3Hpyexca b  CHay xepM H xecK oro, t .  e . o e c n o p a n o a -  
H o ro , ÄBHHieHHH e r o  nacTHir. 3 n e c b  M oryT ÖHTb H enocpeacT B eH H H e coyaapeK H s 
M oaeK ya H an  aTOMOB u e x a y  c o ó o fl,  coyaapeH H H  saexTpoH O B  b h x  TenaosoM  
ÄBHKeHHH c  HeflTpaabHbIMH aaCTHnaMH H HOHH33UH5I KBäHT3MH CBeTOBOft 
BHeprHH, H 3ayqaeM ofl onaTb-TaxH  BcaeacTBHe b h c o k o ë  T eM nepaT ypH  ra3a.

H o n c n e r a  noxa3HBaiOT, m to  CTeneHb HOHH3auHH, KOTOpaa B03HHxaeT n p a  
T eM nepaT ype ra 3 a  5  0 0 0 — 7 0 0 0 ° K ,  ÄOCTaTOHHa, h t o ó h  oóbacH H Tb npOBO- 
SHMOCTb ra 3 a ,  cooTBeTCTByroinyro a y r e .

T a x H M  o ó p a 3 0 M  T e p M H n ecx H M H  s d i^ e x T a M H  y n a e ica  oó-bH CH H Tb n o a a e p -  

>xaH H e H 0H H 3auH H  b C T B o a e  a y m  n p H  CToab M a a b ix  r p a a H e H T a x ,  K O T o p n e  

T âM  HM eiO T M 6 C T 0 .

3aBHCHM0CTb M ejxay o ó iu h m  HanpsnxeHHeM Ha s a e x T p o n a x  a y r n  n ocT oan- 
H oro  T o x a  h  BeaHMHHOfl T o x a  BbipaacaxiTCH T ax Ha3HBaeMofl BoabTaMnepHOfl 
xapaxTepHCTHKofl

Ha 4 )h t. 1 3 0  npeacTaßaeHbi xaxne xapaxTepncraxH. E can t o x  b nyre 
H3MeH3Tb oneHb MeaaeHHO c TeM, m to ö h  xajxayx) Toaxy H3MepeHHoro 
HanpaxíeHHH m ojkho  ó n a o  CMH'raTb ycTaHOBHBineflch, h  s t h  to m x h  nocTpoHTb 
b (byHKHHH Toxa, t o  noayqaeTca Tax KasbiBaeMas c T a T H H e c x a a  BO JitT- 
a s m e p H a a  x a p a x T e p n c T H x a  (xpHBaH 1 Ha 4>Hr- 1 3 0 ) .  E can >xe, 
HanpHMep, t o x  o t  xaxoro -xo  ycTaHOBHBineroca ero 3HaneHHH / ft H3MeHHTb 
ÖHCTpo, t o  HanpflixeHHH Ha ay re  Ae ycnexDT npHOÓpecTH 3HaxeHHft, c o o t-  
BeTCTByx)m.HX CTaTHnecxofl xapaxTepHCTHxe, Tax xax Bce <+)H3HMecxHe 
cocTOHHHH ayrH He ycneßaioT caeaoßaTb b cn ay  CBOefl HHepuHH 3a H3MeHe- 
HHeM Toxa (ceneHHe ay rn , TeMnepaTypa ra3a, xoTopaa ecTb tbyHKiXHa Toxa, 
h  t .  n .). TaxHM oöpa30M npn ÖHCTpoM yÓHBaHHH Toxa HanpaaceHHe Ha 
nyre óyaeT h t t h  anace CTaTHaecxofl xapaxTepncTHXH h  n p o n ecc  óyaeT
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U u

4>Hr. 130. Bo/ibTaMnepHbie xapaK- 
TepiiCTHKH a y r n  n o c io flH H o ro  T O K a.

«Sur. 131. ÆiiHaMHqecKHe xapaKTe- 
pucTiiKH a y ra  iiescay MeÆHHMH h 

yroJibHbiMH aaeKTpoaaMH.

ii3o6pajKaTbca, HanpHMep, KpnBOfl 2 (tjjur. 130), t .  e. n H H a M H H e c K O f t  
X a p a K T e p H C T H K O f t .

¿HHaMimecKaa xapaKTepucTHKa a y m  ecTb (JjyHKUHH c k o p o c th  yôuBaHHH 
TOKa. npea.eabHHM cjiyaaeM, npaKTHHecKH He^ocaraeMUM, HBJiseTCH tô t ,  
Kor.ua BOJibTaMnepHaa xapaKTepHCTinca noftaeT n o npHMOfl 3  (tfrar. 1 3 0 ), 
t .  e. K oraa t o k  b a y r e  H3MeHaeTCH cio .ib  O ucTpo, h to  conpOTHBaeHHe a yrn  
ocTaeTca em e nocroHHHUM.

Ha CTanmecKOH »ce xapâKTepiïcTHKe npa yMeHbiiieHHH TOKa conpora- 
B.ieHHe oneHi, OucTpo pacreT b cnuy yMeHbiueHHH ceueHHH a y ra  h  yMeHb- 
UieHHH CTeneHH HOHH3aUHH.

Korna mu HMeeM neno co cpaBHHTejibKO kop otkh m h  uyraMH nocTOHHHoro 
TOKa, t o  na HanpsMceHHH nyni cKa3UBaeTca, h h o b o jilh o  3HauHTeabHo, 
MaTepHa.i sneKiponoB. B  nacTHOcra, ecaiî mu cpaBHHM ay rn  c MeunuMn 
H yTOJIbHUMH BvieKTp OAHMH, TO yBHUHM HeKOTOpyiO pa3HHUy B (J)OpMaX 
xapaKTepucTHK, a HMeHHO rrpii Meunux saeKTpoaax b oÔJiacTH MaJiux to k o b  
HanpsxceHiie Ha ayre m hoto surne, ueM Ha yroJibHbix, b t o  BpeMH KaK 
b oojiacTH oojibmfix to k o b  KapTHHa MoxceT ôuTb oôpaTHaa (4nir. 1 3 1 ). 9 t o  
o6"bHCHEeTCH TeM, h to  npii ôo.Tbumx to k b x  MeuHue s^eKTpoau chjibho 
iicnapflioTCH h oôecneHHBaioT xopomyio npoBouiMOCTb (napu MeTajuia 3Ha- 
aHTeabHo Jierue HOHHSHpyiOTCs, uem B03flyx).

B  oôaacTH M anux—t o k o b  aJieKTpoau HcnapsuoTca Maao, h , Beposrrao, 
napu  MeTajuia y»ce cKa3UBaiOTca cnaoo, b to  BpeMH KaK yro jibHue s iie - 
KTpoau  BcjïencTBue BbicoKofl TeMnepaTypu npouonHcaioT co3H,aBaTb 3H3h h - 
TeabHyio HOHH.3au.Hio.

I lpH  h jih hh h x  u y ra x  n ap u  Meia jiaa gjieKTpouoB nrpaiOT y  ace MeHbuiyio 
v o j i b ,  h raaBHoe sHaneHiie HMeeT 3a.ecb cpe.ua, b k o to p o ë  ropHT uyra . 
O hh3ko, KaK noKa3usaeT onuT, npH 3HaHHTejibHux TOKax (Burne 3 0  A )  
pa3HHHHue ra30Bue cpeuu  He TaK yace chjibho oTpaacaroxcH Ha HanpHxceHHH 
Hyrn , KaK b oojiacTH M aaux to ko b , rue pa3HHua b HanpaaceHHHx 3HauH- 
TeabHo ôoHbiue. 3 t o  oueHb BaacHoe oôcTOHTeabCTBO, KOTopoe BeaeT k  y B e -  
j i  h u e h h 10 n e p e H a n p H H c e H H Ë  b ô o s e e  3 k t h b h u x  c p e s a x  
n p H  r a m e H H i i  h  y  r  n o c T O S H H o r o  T O K a  h H p e 3 B u n a f t H O  
o Ô J i e r u a e T  r a u i e H H e  n y r  n e p e i i e H H o r o  t o k  a.
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^ n r .  132. XapaKTepHCTHKH s ¿[h h h o é  í y r H  nepeM eH H oro  TOKa. 
a — b a30Te; b —  b BO^opoAe.

§ 38. flyFA nEPEMEHHOro TOKA

ü y r a  nepeM eH H oro  T ona c t o h k h  3 p eH na dpm um  aBJieHHií He OTjiHqaeTca 
npHHHHnHanbHO o t  a y r n  nocT oaH H oro  TOKa, h o  b j ty re  nepeM eH H oro  to k s  
noHBnsnoTCH xapaK TepH H e ycjioB H a, H3MeHaioii];ne m c to h  no.nxo.na k  e e  ra m e - 
h h k ). n p e m a e  B cero  n y r a  nepeM eH H oro  T o n a  H epe3  fcaacBKte 0 ,0 1  ceK. 
HMeeT n p o x o n  TOKa q e p e 3  Hyjib. B cbh3h  c s th m  b nyroBOM CTOJióe np e~  
TepneBaiOT 3H aqnTejibH He H3MeHeHHa TaKHe (paKTopH, Kan eeqeH H e, T en n e - 
p a T y p a  ra 3 a , n n o ra o c T b  h o h o b  h  t .  a .

C yÓHBaHueM TOKa Kan eeqeH H e, Tan h  TennepaTypa yM eHbinaioTca n o  
CBoeñ BennHHHe, b cbh3H c qeM flenaroT ó o n e e  fleficTBeHHoft c p e n y . B aKTHBHO 
neitcTByKHUHX c p e n a x  ceqeH H e n y r n  MeHbrne, qew  b MeHee aKTHBHbix, 
h  ocoOeH Ho CHJibHO o h o  yM eHbiuaeTca n p n  n p o x o n e  TOKa q e p e 3  Hynb. 
C yMeHbmeHHeM m e ceqeuHa aKTHBHOCTb c p e n u  e m e  cHJibHee npoH BJiaeTca, 
a  cneBOBaTenbHO, n y ro B o ft c to h ó  H3 c o c to h h h h  x o p o m e r o  npoBOflHmca 
npe.Bpam,aeTCH b  cocTOHHue HHSJieKTpHKa. r io c jien v io u rn H  n o n y n e p H o a  t o k s ,  
cnenoBaTenbHO , n o n m eH  ó h t b  cBH3aH c h o b h m  n p o S o eM  npoM em yTK a.

3aecb  m h ynoMHHaeM He pa3 c jio b o  „aKTHBHaa cp en a “. B flaabHeftuieM 
9 t o  noHaTHe óyaeT HrpaTb óonbinyio ponb HMeHHO b ramenHH nyr n ep e 
MeHHoro Tona, nosTOMy 3necb mbi Ha s to m  ocTaHOBHMca. Kamnbia ra3 HMeer 
napaMeTpbi, 6on ee h h h  MeHee ónaronpHHTHHe ¿pía rameHHa Ayrn. CpaBHHM, 
HanpHMep, a30T h Bonopon. A 30T oónaaaeT Manoíl TennonpoBonHocTbio, 
b  cHJiy q e r o  TennoBbie n p o n eccu  b asoxe npoTeKaiOT Mennenno. B on op oa  
me cpaBHHTenbHO c a30TOM oónaaaeT oqeHb óojibinoíl TennonpoBOAHOCTbio, 
ocoóeHHO npn b m co k h x  TeMnepaTypax. B on op on  b  cuny s t h x  npnqHH 3Hep- 
rnqHO o t b o a h t  Tenno o t  nyroBoro CTonóa, nenaeT ero  (npn Tex « e  TOKax) 
MeHbmero ceqeHHa. npH npoxomneHHH TOKa qepe3 Hynb ayroB oñ c to / i ¿  
b  BOfíopoae ObiCTpo pacnanaeTca h  npnoOpeTaeT h b h o  BHpameHHyio flHane- 
KTpnqecKyio npoqHocTb. CpaBHHM ocuHJinorpaMMy HanpameHHa nyrn b a30Te 
c TaKoíi me caMOñ ana Bonopona, h  m h yBHHHM cymecTBeHHyio pa3Hnn,y" 
Memny hhm h.

H a  4>nr. 1 3 2 ,a  noKa3aH t o k  h HanpamenHe nyra b a 3 0 Te. M h  b h hhm , 
h t o  3^ecb HanpameHHe Ha ayre npn npoxone Toxa qepe3 Hyjib HcnHTHBaeT 
jiHnib HeOonbuiHe noBHmsHHa, roBOpamne h m ch h o  o 3HaqHTenbH0ft Tenno- 
boH HHepTHocTH ra30Boro CTonóa b aaoTe. H a  <f)Hr. 1 3 2 ,6  a.aHa o c h h jm o -  
rpaMMa HanpameHHa Ha nyre b aTMOctpepe Bonopona. 3necb yace b h h h h
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p e 3 K H e  noÄT>eM H H a n p a a r e H H a  H a  a y r e  K aK  n p u  y ó u B á H H H  T O K a, T a n  h  e m e  
ó o a e e  p e 3 K w e  n o irb e M b i n o c a e  n p o x o a a  TOKa q e p e a  H y a b .  3 r o  y K a 3 b iB aéT  
Ha aK T H B H ocT b B 03H eflcT B H H  c p e a u .  Em,e 6 o a e e  3 aM eT H aa  p a s H H p a  n a c T y -
n a e r ,  x o r a a  r a 3 ,  b  K o r o p o M  ro p w T  a y r a ,  n p n x o a H T  b  a B n a c e H H e , n p n q e M  s t o  
BHHHHHe  o c o ö e H H O  p e 3 K 0  n p o a B a a e T c a  H a  n H K a x  H a n p a a c e H H a  3a>«H raH H H  
h y ra c a H H H  h  b  3 H a q H T e n b H 0  M eH b m e ft C T enéH H  n a  H a n p a w e H H H  r o p e H H a ,  
t . e. H a H anpaoK eH H H  b ó h h 3 h  M ai< cnM yM a T o n a .

C p e a a  CH abH O  n p o a B n a e T c a  H a  y c a o B H a x  r o p e H u a  a y r  n e p e M e H H o r o
TOKa, h o  TO H bK o B ce  m e  T o r a a ,  x o r a a  a a H H a  s t h x  a y r  a o c r a T o q u o  B eaH K a. 
n p H  M a a b ix  a a H H a x  a y r  H a H a n p a m e H H e ,  n p w  K O TO poM  n p o H c x o a H T  3 a m H - 
r a u H e ,  0 K a 3 b iB a i0 T  ó o a e e  3 H a q n T e a b H o e  BHHHHHe M a T e p n a a  h  T e M n e p a T y p a  s a e -  

K T p o a a .  H a n p H M e p ,  n p H  H a x a a e H H b ix  y r o a b H b ix  s a e K T p o a a x  x a m a o e  H O B oe 
3 a ac H raH H e  a y r n  n p o n c x o a H T  a e r e o  h  (paK T H qecK H  ó e 3  B c a i ío r o  n p o ó o a  
n p o M e m y n c a .  I l p n  M e T a a a n q e c K H X , H a n p H M e p , M eaH b ix , s a e K T p o a a x  m u

M oaceM  H a ó a io a a T b  H a o c n n a a o r p a M M a x  H e ó o a b m n e  h h k h  H a n p a m e H H a  3 a m H - 
r á H H a , r o B o p a u r n e  o  n o a B a e n H H  a n s a e K T p H q e c K O f t  n p o x H O C T H  n p o M e m y r e a ,  
a a a  H a p y u ie H H a  K O T o p o ro  T p e ó y e T c a  H 3 B e c r a o e  n a n p a m e H H e .

r i o H B a a r o m a a c a  a n s a e K i p H a e c K a a  r i p o a n o c T b  a y r o B o r o  n p o M O K y x K a  n o

C B o e ñ  n p H p o a e  H e cK o ab K O  p a 3 a « q H a  b  a a H H H b ix  h  o q e H b  k o p o t k h x  a y r a x .  
E c a n  b  a a H H H b ix  a y r a x  3 T a  n p o q H O C T b  B 0 3 H H K aex , r a a ra ib iM  o ó p a 3 0 M , 3 a  
c q e T  p a c n a a a  r a a o B o r o  a y r o B o r o  C T o a ó a ,  t o  b  o q e H b  K O poT K O ft a y r e  a n s -  
a e K T p H q e c n a a  n p o q H O C T b  o n p e a e a a e T c a  aB aeH H eM  b  O K o a o x a T o a H O M  c a o e .  
He H yacH o  a y M a T b , h t o  b  anH H H O fî a y r e  b  o K o n o K aT o a H O M  c a o e  He n p o H c -  
x o a H T  H B aeH H ñ, n o a o Ö H b ix  x o p o T x o f t  a y r e ;  o h h  HMeiOT M ecT O , h o  n p o c T o  
K o a n q e c T B e H H a a  h x  p o a b  c a a 6 o  n p o a B a a e T c a  b  o ó m e M  3H aqeH H H  npoqH O C T H  
B c e a  a y r a .

B o n e e  o ö cT O H T eab H O  c o  cBofiC TBaM H  a y r n  n e p e M e H H o r o  TOKa m m  0 3 n a -  

KOMHMca b  n a p a r p a c f i e ,  x a c a io m e M c a  e e  r a m e H H a ,  TaK x a x  B ce  e e  c b o Hc t b h  
TaM ö o a e e  H a ra a a H O  n p o a B a a io T c a .

B la a  T o r o  h t o ó h  6 b ia o  a e r q e  n o H a T b  y c ao B H H  r a m e m i a  a y r  n o c T o a H H o r o  
TOKa, paccM O T pH M  C H a q a a a  y c ao B H H , n p n  K O T O p u x  a e a a e x c a  B03M om H biM  
y c T o f lq H B o e  r o p e H H e  a y r n  n o c T o a H H o r o  TOKa.

R j i s i  s T o r o  paccM O T pH M  C H a q a a a  e r a T H q e c x y x )  B o a b T a M n e p H y io  x a p a x T e -  
pH CTH K y a y r n  n o c T o a H H o r o  T o ic a  (c fm r . 1 3 3 ) ,  r o p a m e f t  b  K O H T y p e , H 3 o ó p a -  
xreHHOM H a w .  1 3 4 .  0 6 o 3 H a q H M  o 6 m e e  c o n p o T H B a e n n e  3 T o r o  x o r iT y p a  
n o c p e a c T B O M  R, o ó m y i o  H H ay x T H B H o c rb  n o c p ea c T B O M  L h  s .  a .  c . ,  a e ñ -  
C T B y io u ïy io  b  K O H T ype, n o c p e a c T B O M  E. Í Ip O B e a e M  H a (p n r. 1 3 3  n p a M y io  

E — ¿ R = f ( i ) .  3 T a  n p a M a a  o 6 p a 3 y e T  c  x a p a x T e p H C T H x o i i  a y r n ,  x a x  BHaHO, 
a s e  T o q x H  n e p e c e q e H H a  A  h  B. H a n n m e M  T e n e p b  o ö m e e  y p a B H e H n e  a n a  
H e n n ,  H 3 o 6 p a a ieH H O Ë  H a  4>H r. 1 3 4 :

3a e c b  0 3 H a q a e T  Ud H a n p a m e H H e  H a  a y r e .  O q e B H a H O , h t o  n p n  y c T O H q n -  

b o m  r o p e H H H  a y r « ,  t .  e .  n p H  /  =  const, a o a jx H O  y a o B a e T B o p a r e c a  y c a o B H e

39. rAIUEHHE U,yrH nPM nOCTOHHHOM TORE

E = U d - \ - i R Jr L — , ( 3 9 , 1 )

E  —  Uq -j- iR. ( 3 9 , 2 )
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L

4>ht. 133. BoJibTaM nepH bie xa- 
paKTepHCTHKH æ j t h  h  u e n n  n p n  

yCTO ËH H BOM  ropeHHH.

Hyzo.

4>hi\  134.

STOMy ypaBHSHHio yaoBJieTBOpaiOT KaK 
pa3, KaK HeTpyflHO BnaeTb, to m k h  A h 
B, OTMeqeHHbie Ha (fwr. 134, b k o - 
Topbix 9. a. c. u,enn noaHOCTbio ypaBHO- 
BeiHHBaeTca Hanpa>KeHneM Ha ayre h
OMHH6CKHM HafleHHeM HanpjHKeHHH. 

OflH3KO H3 9THX ÄByX TOHeK, yaO-
BaeTBopHiomHX ypaBHeHHHD (39,2),

noanHHHO yCTOËHHBOË HBJIHeTCH TOHbKO TOKIO B. ToKKa A npeacTaBaaeT
coóofł TaK HasHBaeMoe HeycTOËHHBOe paBHOBecne.

JloKasaTb ycToñHHBocTb TOKKH B  Booóme oaeHb aereo. AeËcTBHTenbHO,
paccMOTpuM ABa nonoaceHua c a e s a  h  cnpaB a o t  to h k h  B. CnpaBa h  caeB a
cyMMa ¿R -f- Ud He paBHa 9. a. c. uenn E, noaBaaeTca aoöaBOHHoe caa-
raeMoe A U  (ifnir. 133), KOTopoe, oaeBnaHO, m o h o t  óbiTb CKOMneHcnpoB3HO

d i  /
TOJIbKO L —  , T. e.

A U = L $ ¡ ¿ ,  V (39,3)

h o  caeB a o t  t o k k h  B  s t o t  aaeH aon>KeH aBHTbca noaoxŒTeabHbiM, t .  e. 
di
d i

aojDKHO 6biTb noao>KHTeabHbiM h , caeaoBaTeabHO, to k  aonaceH 3aecb

H aX O Ä H TbC H  B COCTOHHHH B0 3 p a C T a H H f l .  C n p a B a  O T TO K K H  B, H a o d o p O T ,  L
d i

~ 1
aoJDKeH 6biTb OTpHuaTejibHbiM c TeM, HTodbi y a o B ae T B o p a a o cb  ypaBHe- 
HHe (39,1). TaKHM o6pa30M  o t  t o k k h  B  t o k  a o a a o H  B ceraa  yóbiBaTb, 
t .  e . CTpeMHTbca npH odpecT H  3HaneHHe, cooTBeTC TByiom ee TOHKe B. Ü3 
3THX p accy aíaeH H ñ  oneB naH O , m to  t o h k e  B  aoaa<H a 6biTb noaaH H H o ycT o ñ - 
HHBOË TOHKOË TOpeHHH ayTH. TOHKa >Ke A, XOTH OHa H yflOBJieTBOpaeT 
ycjioBHK) (39,2), h o  OHa aBaaeTC a t o k k o ë  HeycToËHHBoro paBHOBecua. ¿ (eñ - 
CTBHTeabHO, cnpaB a o t  t o k k h  A  toi<  BO spacTaeT, a caeB a  yóbiB aeT , t .  e. 
b c h k h ë  B bixoa TOKa H3 TOKKH A  BeaeT K ero aaabH eË uieM y H3MeHeHnio h 
a y r a  h h h  y ra c a e T  n a n  n e p e x o a n T  b Tomcy B.

Ha OCHOB3HHH 9THX paCCyHifleHHË Mbl npHXOflHM K OKeHb B3}KHOMy Bbl- 
B o ay , a HMeHHo: a a a  t o t o  h t o ó b i  ayra B c era a  y r a c a a a ,  HeoöxoaHMO h  m e  t  b 
O T p H i t a T e j i b H u e  A U  n p n  B c e x  3 H a i e H H s x  T o n a ,  t .  e. x a -  

p a K T e p H C T H K a  n y r n  a  o a jk h  a J i e a i a T b  B b i r n e  ji h h  h  u E  —  iR  =  
=  / ( i ) ,  k  a k 9 t  o n o K a 3 a H O H a 4 ) H r .  135.

E c a n  m u paccMáTpHBaeM y c a o B u a  ram eH H a a y r  b KopoTK03aMKHyTbix 
iienax, t o ,  oaeBHflHO, R aoaaiH O  aBHTbca b H aum x paccy>KaeHHax KaK co-
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O u r .  1 3 6 . Y r a c a H H e  a y r a  npH  B03pa 
c r ra io in e H  e e  flJiH H e.

npoT H B /ieH H e KopoTK033M KHyTofl p e n H , 
h  t o k ,  o T c e K a e M b ia  aH H H eii E  —  i R  Ha 

O ar. 1 3 5 . o c h  a 6 c p n c c ,  h b h t c h  t o k o m  K o p o T K o ro
3aMbIK3HHa I k.

XapaK TepH C TH K a a y r a ,  n p H B eaeH H aa  Ha q m r .  135, oaeB H aH O , ycaoB H O  
cooTBeTCTByeT o n p e p e a e H H O ft e e  a aH H e  ( /  —  c o n s t ) .  TaKOfi c a y a a f t  MoaceT 
xoabK O  6 o a e e  u jih  M eHee cooTBeTCTBOBaTb n e p e ro p a H H io  naaB K O ft BCTaBKH, 
x o r a a  n y r a  c p a 3 y  BosHHKaeT o n p e a e a e H H O ft aaH H bi I. i l o c a e  B03HHKH0Be- 
h h h  a y r a ,  oneB H pH O , a o a a iH O  c p a s y  >xe noaB H T bca O T p H p aT e ab H o e

L > H T0K H anHeT d b ic r p o  y6biB aT b. C K O pocT b  ySbiBaHHH T o n a , o a e -

b h p h o ,  6 y a e T  Tew 6 o a b in e ,  aeM S o a b rn e  OTpe3KH \ U  h  neM M eH bine HHayK- 
THBHOCTb KOHTypa L. O S ip e e  BpeM a naHTeabHOCTH y ra c a H H a  a y r a  MoiKeT 
6b iT b  noacH H T aH O , n c x o a a  H3 cooTH om eH H H  ( 3 9 ,3 ) ,

W '  ^
Ik

3 t o t  H H T erp a a  m o^kho n o a c a n T a T b  T o a b K o  rpacjm aecK H, e c a n  HaHecTH,

1KaK 3TO caeaaH O  Ha 4>h t . 135, 3HaneH na b 3aBncHMOCTH o t  i, to

nao m aab , orpaH H aeH H aa noayaeH H O it kphbo«, 6 y a y a n  yMHoaceHHOft Ha L, 
a a c T  o6m .ee BpeMa aaKTeabHOCTH yracaH H a a y r a .

K oraa  BbiKaioaeHHe npondxoaH T npn  noMOipn p acx o aaam x ca  KOHTaKTOB 
n a n  B O o 6 m e c yaaimeHHeM a y r a ,  t o  m u  MoaceM ce6e npeacTaBHTb n p o - 
pecc Kaa cTyneH aaTu« c nepecKoaaMH c oaH oa aaHHu Ha ap y ry io . P ac - 
c m o tp h m  p a a  xapaKTepHCTHK a y ra  a a a  pa3aHaHbix HeMHoro pa3HamHXca 
a p y r  o t  a p y ra  aa«H  a y r  (lv  / 2, l3 h  t .  a.) (4m r. 136). flonycraM , h t o

b  p e n n  ycT aH O B H aca t o k  K o p o T K o ro  3aMbiKaHHH / ft =  — . E c a H  T e n e p b  Mbi
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p a 3 B e a e M  h ; i h  B o o ó m e  j w i h h h m  A y r y  k s k h m - j i m ö o  a p y r i- iM  c n o c o ô o M  a o  
BeAH H H H bl l v  T O  M bl, O H eB H A H O , n O A yH H M  T O H K y yCTO ËH H BO CT H  TO peH H H  

A y r n  / .  r i p a  A a A b H e Ë m e M  y B e A H a e n H H  a a h h m  A y r a  a o  b c j i h t h h m  /2 Ha- 
C T y n a e T  o i e A y i o i n a a  T o a K a  y c T O Ë H H B o r o  ro p e H H H  2  c  m s h l i i i h m  t o k o m .  

T a K o e  y B e jiH M ê H H e  a j i h h m  A y r H  h c o ó x o a h m o  a o  T e x  n o p ,  n o n a  Mbi H e a o -  

CTHFHeM  K p H T H H e C K O Ü  f l J I H H b l  Â J / T H  l Kp. 0 T a  K p H T H H e C K aa A A H H a A y r H  

x a p a K T e p n 3 y e T C H  T eM , h t o  x a p a K T e p H C T H K a , c o o T B e r c T B y i o m a a  e Ë , H B aaeT C H  

K a c a T e jib H O ft  k  n p a M O Ë  E  —  i R  —  / ( / ) .  Æ a j i e e  a y r a  y a < e  m o j k c t  y r a c a T b  

c a w o c T o a T e A b H O  6 e 3  A a / ib H e Ë m e r o  y B e a H a e H H H  e e  â a h h m .  Y B e A H a e H H e  >xe 

AÆHHbi 6 y A e T ,  o a e B H A H O , c n o c o ô c T B O B a T b  S T O M y n p o p e c c y .  M b i  p a c c M a T p n -  

B a jiH  p a A  C T a r a a e c K H X  x a p a K T e p H C T H K , b  A eË C T B H T eab H O C T H  » e ,  o c o ô e H H o  

B o Ö J ia cT H  M a jib ix  T O K O B , K O T A a y a c e  mm b m x o a h m  3 a  n p e A e a b i  K p H T H a e c K O Ë  

x a p a K T e p H C T H K H , r a m e H H e  A y r «  H acT O A b K O  y c K o p a e T c a ,  h t o  n p a K T H a e c K w  

Mbi y a c e  a o j d k h h  C H H T aT b ca c  AH H aM H H H O CTbio n p o u e c c a ,  t .  e .  c  n o H H a œ - 

HHeM H a n p a a < e H H a  H a A y r e  ( n y H K T n p H a a  a h h h h ) .  H 3 M e H e H n e  H a n p a a ce i-iH a  

H a A y r e  n o  n p a M O Ë  B H a a a jie  H e a B A a e T c a  c o B e p m e H H o  o 6 a 3 a T e A b H b iM . 3 t o  

6 y A e T  n p H  h h 3 i< h x  h  y M e p e H H b ix  c K o p o c T a x  yA A H H eH H a A y r H ;  n p w  o a e .H b  

a c e  B b ic o K H X  C K o p o c T a x  B b iT arn B 3H H H  A y r H  H a n p a a c e H H e  H a A y r e  M o a œ T  

n o Ë T H  c p a 3 y  a c e  B b im e , a e M  b t o  A H K T y e T C a  n p a M O Ë , o c o ö e H H O  b  c a y a a e  

Ô O A blH H X  H H A yK T H B H O C T eË , B H eiIH , K O T A a T O K  H e H M eeT  T eH A eH U H H  ÔblCTpO- 

y ô b iB a T b .  r ip H M e p H a a  3aBH CH M O CT b a a h  s t o t o  c a y a a a  n o K a 3 a K a  n a  t o ë  a<e 

(|)Hr. 1 3 6  n p H  n o M o m ,«  K p H B o Ë  A .

§ 40. ÍIEPEHAnPS5>KEHM5í, B03HMKAK>m,ME OPH PASPblBE ÄYr 
nOCTOHHHOro TOKA

P a H e e  y a < e  y K a 3 b i B a a o c b  H a t o ,  h t o  n a n p a a ie H H e  H a A y r e  c h / h > h o  y ß e A H -  

H H B a e T c a , K o r A a  t o k  h a ê t  k  H y x i o .  H a H E b ic m a a  T o a x a  H a n p a > K eH H a  Ha. 
A y r e  c o o T B e T C T B y e T  M O M eH T y y r a c a m - i a  A y r H  h  i - i o c h t  H a 3 B 3 H H e h  a  n  p  a -  

>k e  h  h  a  y r a c a H H a .  9 ï a  T o a x a  3 3 b h c h t  o t  m h o t h x  ( j ia K T o p o B , K a i< -T o : 

A AH H bi A y r n ,  c p e A H  M a T e p n a a a  a x e K T p o A O B , c K o p o c ™  y r a c a H H a  A y r H . C h p e -  

3 0 K  a b  n a  cJ)Hr. 1 3 5  H 3 o 6 p a a < a e T  t o  H a n p a > K e H H e , K O T O p o e  n o a B J i a e T c a  Ha 

A y r o B O M  n p o œ k y T K e  c ß e p x  H a n p a a c e H H a , p a 3 B H B a e M o r o  h c t o h h h k o m  3 H e p -  

THH. E cAH n O Ä X O Ä H T b  K O U e H K e  H BJteH H Ë, npO H CX O ÄH IH H X  n p H  p a 3 p b I B e  

A y r H  nO CTO H H H O rO  T O K a , TO JIbKO C T O aK H  3p eH H H  C T a T H a e C K O Ë  X a p a K T e 

pH C T H K H , t o  m o > k h o  C A e a a T b  3 a K A io a e H H e , K O T o p o e  h  C A e a a x  P i o A e n ö e p r ,  

a  H M eHHO, h t o  n e p e H a n p a a ie H H e  n e  3 3 b h c h t  o t  h h a » t h b h o c t h  n e n n ,  

a  T O A b K o  o t  x a p a K T e p H C T H K H  A y r a  h  e e  a x h h h .  O a h t k o  o h  A e x a e T  o u iH Ö K y  

B TO M , HTO H e yH H T b IB a eT  H 3M eH aeM O C T b C aM O Ë  x a p a K T e p H C T H K H

y r a c a H H a  A y r H  c  H H ayK T H B H O C T b io . Æ e Ë C T B H T e x b H O , m m  b h a c a h  b  n p e A b i-  

A y u x e M  n a p a r p a i f i e ,  h t o  C K o p o c T b  y ö b iB a H H a  T O K a  eC T b  BejiH H H i-ia n p n  3 a -  

A a H H b ix  A ¿ 7  o ß p a T H O  n p o n o p u H O H a x b H a a  H H AyKTH BH O CTH  K O H T y p a , t . e .

d i  A U

d t  ~ ~ L  '

A  m m  3 H a eM , h t o , a e M  M e A a e H n e e  r a c H e T  A y r a ,  T eM  (J io p M a e e  B O A b T a M - 

n e p H O ft  x a p a K T e p H C T H K H  Ö A H a te  n o A X O A H T  k  C T a T n a e c K O Ë , h  H a o ö o p o T ,  

a e M  ö b iC T p e e  r a c n e T  A y r a ,  TeM  c n a b H e e  o t k a o h ^ B h , a  h m c h h o  T e M  HH>Ke 

p a c n o a a r a e T c a  x a p a K T e p n c T H K a ,  o c o ô e H H o  b  o ß a a c T H  M a a w x  t o k o b .
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<t>Hr. 138. OcuHJuiorpaMMa Toita h 
HanpHHceHHsi Ha a y r e  n p a  pa3pbiB e 

H enn  aBTOMaTOM.

V H TaKHM oópa30M  HHayKTHBHOCTb cnocoÓ H a
— J    BJiHsiTb Ha nepeHanpa>KeHHa h, Hy*HO CKa-

saTb, flOBoabHO 3HaaHTeabHO. M o *  h o  
137. OcuHaaorpaMMa o a c H f l a T b  Te M 6 o J i b i i m x  n e p e H a -

TOKa h HanpaiKeHHsi rtpH ne- n p H * e H H f i  n p n  B c e x  n p o H H X  p a B -
peropaHHH naaBKofł BCTaBKH. h m x  y c a o B H a x ,  a e M  B u r n e  H H j y K -

T H B H O C T b  u e n n .
B ejiH H H H a n H K a  n e p e H a n p a > K e H H a  3 3 b h c h t , Kai< y * e  O T M eaaaw , o t  aaH H M  

j ty r H .  E c jih  a y r y  c p a 3 y  p a c T H H y rb  a o  o a e H b  6 o a b i i iH x  n p e a e a o B ,  H a n p H M e p , 
npH n o M o m H  n e p e * o r a  aaH H H O ii n a a B K o f t  BCTaBKH, t o  B 03H HK H eT 3 H aaH - 
T e a b K o e  n e p e H a n p a > K e H H e . H a  cf)Hr. 1 3 7  n p e n c T a B a e H a  o c u n a a o r p a M M a  T o x a  
h  H a n p a a c e H H a  H a 3 a * H M a x  n a a B K o r o  n p e a ,o x p a H H T e a a  n p n  o ó p b iB e  k o p o t k o - 

3 aM K H yT oH  u e n n  n o c T o a H H o r o  TO K a.
3HaaHTeJibHO MeHbiHHe nepeHanpaffieHHa bo3hhk3K)t npn pa3puBe uenn 

B03ayuiHbiMH BHKaioaaTejiaMH. /lefłCTBHTeabHo, k3k  mm bhahm H3 cjwr. 136, 
npn y,miHHeHHH a y ra  OHa, HaKOHeu, aocra raeT  Tan Ha3bjBaeMoH 1 k  p  h t  h- 
m e c k o  ii p H H b i ,  cooTBeTCTByromeił xapaKTep«CTHKe KacaTeabHOił k  npa- 
MOft E  —  i R .  KpHTHaecKaa xapaKTepHCTHKa —  s to  Ta HaHHH3maa xapaKTe- 
pucTHKa, npn  KOTopoK bo3mo>kho yracaHHe ay rn . KpH raaecKaa xapaKTe- 
pHCTHKa, oaeBHaHO, aaeT h caMoe MeHbiuee Hanpa>KeHHe yracaHHa a y ra .

E c a n  Hii/iyKTHBHOCTb b u e n n  HeBeaHKa, to a y r a  y racaeT  aoBoabH O ÓM erpo, 
x a x  ToabKO a o c r a r a e T  CBoea KpHTHaecKoH aaHHbi. r i p n  sto m  y * e  33b h c h - 
MOĆTb Meacay HanpaaceHueM  Ha a y r e  h to ko m  6 y a eT  o n p e a e a a T b c a  aHHaMH- 
TecKoft xapai<TepHCTHKoa, noKa3aHHOii Ha <|>Hr, 1 3 6  nyH K rapoM , h b o 3h h - 
K aiom ne n e p eH a n p a * eH H a  MoryT óbiTb o a e u b  HeóoabiiiHMH.

H a (J)Hr. 138 noKa3aHbi H3MeH£HHH Hanpa*eHHa Ha a y re  h to k  b uenn  
n p n  p a 3MHKaHHH ee 6biCTpofle8cTByrouxHM aBTOMaTOM. npH  conocTaBaeHHH 
4>hi\ 137 h 138 m o*ho  BnaeTb, h to  n p n  pa3pHBe aBTOMaTOM n p o u ecc  
npoTei<aeT 6 o aee  cnoKOfiHO. OTCłoaa He caeayeT  aeaaT b BbiBoaa, h to  npn  
pa3pbiBe aBTOMaTaMH He ncaynaeT ca HHKoraa nepeHanpH>KeHH0. 9 t h  n ep e- 
H anpŁ eH H a MoryT aocTHraTb h o aenb  6oabuiofł BeanauHM, ecan  b uenn  
HMeeT MecTO camiiKOM óoabm aa HH.ayKTHBHOCTb h a y ra  pacTarHBaeTca 
c oaeHb óoabinoft CKOpocTbio.

3 a M e ra o e  BaHHHne Ha BeanaHHy nepeH anpaw eH H ii oK33biBaeT h M aTepaaa 
aaeK T poaoB . B aac rao cT H , y ro ab H b ie  aaeK T poabi HecKoabKO CMaraaiOT iih kh  
n a  a y r e  b momcht yracaH H a h HeKOTopne (j)HpMM B M n y c K a io T  aBTOMaTbi 
C  yroabHblMH HCKpOraCHTeabHblM K0HT3KT3MH.

3 H a a H T e a b H o r o  C M a ra e H H a  n p o u e c c a  B M K aio aeH H a  mo* ho  f lo c T H ra y T b  
m y H T H p o B a H n e M  HCKpOBoro npOMeacyTKa. n p a  stom  m m  aocraraeM  3flecb H e
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d w .  139. FaiueHHe ayru , iuyHTupoBaHHOft omhhcckhm
COnpOTHBJieHHeM.

TOJibKO cHHKeHHH n e p eH a iip sn x eH H H , h o ,  e c ™  npaB H ^bH O  B biöepeM  BeSHUHHy 
u jy H T a, h  ycK opeH H H  p a 3 p b m a  a y r n .  3 t o  h c h o  h 3  paccM O T peH H a (|)Hr. 1 3 9 . 
3 a e c b  H aH ec eu b i x a p ax T ep H C T H x a  a y r u ,  B o a b T aM n ep H aa  xapaxïepHCTHxa 
rnyH T a ir  —  f ( i )  h  x a p ax T ep H C T H x a  co n p o T H B Jie H u a  i r e n n .  í l o  OTHOixieHHio 
K o ó m e M y  TOKy, t .  e. TOKy, T e x y m e M y  n e p e 3  R  h  L , m h  m ojkcm  H airacaT b  

ypa.BHeHHe

E — U d - \ - i R - \ - L  —j^~-,

o n e B H a H o , T o a b K O  B t o m  c a y n a e ,  e c a n  H a n p a x c e H H e  H a  a y r e  Ud n p e a c r a -  

B aeH O  x a x  (jjyHX U H íi o 6 m ,e r o  T O K a, a  H e TO K a, T e x y m e r o  T o a b x o  b caM OH 

■ ^yre i‘ô . H n a n e  r o B O p a ,  m h  a o . - i j k h h  3aM eH H T b C H CTeM y, c o c T o a m y r o  H3 

a y r H  h  m y t iT a ,  sx B H B an eH T H O Ë  hm  o 6 o h m  x a p a x T e p H C T H K O Ë .
9 ïa  xapaKTepncTHKa noayaaeTca nyTeM npHÖaBaeHHH k Toxy ayrn Toxa 

uiynTa im. B peayabTaTe noayaaeTca, xax b h ä h o , axBHBaaeHTHaa xapaxTe- 
pHCTHxa b  BHae xpHBOß ab. 3 iy  xapaxTepHCTHxy m h  y>xe MO>xeM paccMa-

d i
T p H B a T b  b  cyM M e c iR  h  L  TaK  K aK  0 H a  O T H eceH a  X TO M y jx e  caM O M y

M i-a x , m h  b h ä h m  T e n e p b ,  h t o  O T pe3X H  AU, 3 au iT p H X O B aH H b ie  H a 4>nr. 139, 
yB eaH H H B aioT C H  n o  c p a B H e H H jo  c  t c m h ,  x o T O p b ie  ó b ia H  6 b i 6 e 3  rn y H T a, 

a c a e a o B a T e a b K o ,  B 0 3 p a c T a e T  c x o p o c T b  y r a c a H n a  a y r n .
n p H  T oxe  i npoHcxoÄH T yracaH H e a y r n ,  T ax  x a x  a aa b H e flm e e  cyme- 

CTBOBaHHe M orao  6bi 6biTb T o a b x o  n p n  h obom  B03pacraH H H  T o x a , n e r o  He
¿  j  d i

MOixeT ObiTb BBHay O T pnuaTeabH bix  L  —— .
d t

n p n  9TOM npoHcxoÄHT n o a c x o x  HanpHKeHHH Ha 3aa<HMax u i y m a  3a caeT
HHayxTHBHocTH. 3 t o t  c x a a o x  npoHcxoÄH T BCneacTBue T o ro , HTO npH  y r a -
caHHH ay rH  t o x  crpeM HTca c p a 3 y  y n acT b , h o  n oaH H M arom eeca HanpajxeH H e 
noaaep)K H B aeT  e r o  b  BHae T o x a  rnyHTa Ha n p o x u e M  ypoB H e.

Z l a a b n e i m e e  H 3M eH eH H e H a n p a a c e H H a  H a  3a)X H M ax rn y H T a  b  3aBHCHMOCTH 

o t  T oxa u e n n  naeT , oneBHÄHo, n o  3 a x o n y  npaMoË B naoT b a o  t o h x h  c , 
b x o T o p o i  t o x  ycTaK aßaH B aeTca Ha h o c to h h h o m  ypoB H e i_r, a a a  s t o ë

to h k h  cnpaB eaaH B O  paßeHCTBo

Toxy.
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YcTpaHeHHe 9 T o ro  oeraT O H H oro TOKa ico m oxcst öbiTb npoH SB eaeH o b t o -  

p o Ë  cTyneHbK) BHKjnoaeHHa. 3 t o  BTOpoe BbiKJiioHeHHe npoHcxoflHT y a te  
ro p a3 .n o  n p o m e , xaK KâK y x œ  caM t o k  neBejiHK, a  conpoT H B jienne  b iie n n  
HOBOJIbHO BeJIHKO.

HeoöxoÄHMOCTb b o  B T opiH B oñ CTyneHH npH  pa3pbiB e u e n u  cocT aB Jiaex 
ocHOBHoe HeyaoócTBO b irpHMeneHUi-i myHTHpyromHX conpoTHBJieHHË b Bbi- 
KJHOMâTeJIHX nOCTOHHHOrO TOKâ.

X I o b o j ib h o  y n a q H o e  npHMenei-iHe M eToa m yerapO B aH M a nyrn h 3 X O h h t  
b IM3BKHX npejxoxpaHHTeaax nocTO SHH oro TOKa. B s to m  o iy q a e  rjiaBHa», 
n a a sK a a  b c th b k 3  myrrrapyeTca BTopoË BCTaBKOË 3HaanTejibH o ö o jib iu e ro  
COnpOTHBJieHHS, SaKfliOHeHHOË TaKHCe BHyTpH KOHCTpyKIXHH npeÂOXpaHHTejîH,, 
h o  OTjiejieHHoft o t  o c h o b h o ë  BCTaBKH TpyÔKOË H3 a c ö e c ra  yum KaKOrO- 
h h 6 o  .a p y ro ro  n o ; ix o a a ¡n e ro  M aiepH äna, Kan s t o  noKa3aHO Ha t\mr. 191.

C H H iK eH H e n e p eH a n p H JK e H H Ë  MOïKeT ó b iT b  a o c r a r n y T O  h  H iyH TH pO B aH H eM  
BHemHeË p e n n ,  r i p a  s to m , KaK b h h h o  h3 cxeMbi, H3o6pa>KeHHOñ næ 
«jmr. 140, t o k ,  npoTeK aiom H Ë a e p e 3  R  h L, OyneT paßeH

TaKHM o6pa30M

Ha <})Hr. 140 cneaaH O  nocT poeH H e, b KOTOpOM onp eH eaaeT ca  H anpaxie- 
HHe Ha n y r e  b 3 3 b h c h m o c th  o t  TOKa i =  ig —  /  . Ü Jia  nocTpoeHHa npoBO- 

ähm  B oabTaM nepnyro xapaKTepHCTHKy m y r n a  a e p e 3  TOHicy E. 3H aaenH e 
HanpaxceHHa Ug —  E  oTMeaeHO Ha HnarpaM Me k o c h m h  iuTpHxaMH, ec™  

OTcaeT BecTH o t  j ih h h h  E. l l o n  s th m  HanpjDKeHHeM c oöpaTHbiM SHaxoM 
H HaXOÄHTCH IIiyHT.

M nea npoßeÄeHHyio aep es  TOHKy E  xapaKTepHCTHKy myHTa, HeTpyaHo
H3ËTH 33BHCHMOCTH H3npH>KeHHH Ha Hyre OT TOKa i  =  i g  i m - B 9TOM
cjiyqae HanpaxceuHe yracaHKH ayra c h / ib h o  yMeHbinaeTCa no cpaBHeHHife- 
c TeM, Korna luyHT OTcyTCTByeT.
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6)

4>Hr. 141. OcunaaorpaMMa pa3pHBa nenn 
6 e 3  iu y H T a  —  a  h  c  iuyH T O M  —  ¿ H a  B H eiii-  

H e fi nene.

V2
a y r a  y ra c a e T  n n o c a e  s t o t o  t o k , 
n o flflep acn B aeM b ifl 9 . a .  c. caM o- 
HHflyKUHH, npoflO flfliaeT  3aT yxaT b 
AO H yaa B f le n n ,  c o c T o a m e f l h 3 
L, R  n r.

Ha (|)Hr. 141 noxa3aHH ocflnaao- 
rpaM M U  T o n a  h  H an p a> x eH n a  b h - 
KAlOMeHHH CHflbHO HHflyXTHBHOfi 
f l e n n  6 e 3  m y n in p o B a H U H  BHeun-ieii 
f l e n n  n  c  rnyH TO M . P a 3 n n f l a  M ew ay  
9THMH flByMH CflyflaHMH OfleHb 
c y m e c T B e H n a . E c a n  6 e 3  rnyH T a n e -  
peH anpsD K eH ne flO C T nraeT  noMTn 
m e c T H K p a T H o ro  3 H a n e H n a  o t  H op- 
M a flb H o ro  H a n p sK e H H ii, t o  n p n  
H a a n n n n  rn y H T a  o h o  M eH buie aeM 
b f lß a  p a 3 a  n p e B o e x o a n T  HOMHHaab- 
H o e  H a n p n f lie H n e  c e T n .

HyfliHO HMeTb b BHfly, MTO nnK 
HanpHłKeHHH, b o  BpeMa yracanna 

flyrn aejxamnii Bbirne 9. fl. c. ncTOAHnxa (0Tpe30K ab  Ha (£>nr. 135), 
npnxoflHTca fleannoM Ha HHflyKTHBHOCTb, HaxoflH inyiocH  b  flenn.

H acT o b  u e n a x  n o cT o aH H o ro  T o x a  n p n x o flH T ca  HMeTb a e a o  c c o c p e a o -  
ToaeHHbiMH ôoflbiuHMH HHflyKTHBHOcTaMH, n  TOTfla nnK nepeH anpaaceH na 
MO>KeT npHBecTH k  nep ex p b iT n aM  n a n  npoßoH M . npHM epOM  c o c p e a o T o a e n -  
h o ë  HHflyKTn BHOCTH b  f le n n  M oryT cayniH Tb re H e p a T o p , n p eo 6 p a3 0 B aT eab  
n a n  flpocceJiH  <|)HJibTpyiouj.HX ycTpoiC T B .

§  41. [OBEI,HE C O O EPA H ffiH H H  O EAW EHM H A Y r  Ü E P E M E H H O rO  TOKA

K a n  y w e  y x a 3 b iB a a o c b  §  38, c  t o h k h  3 p e H n a  r a m e H n a  H a n ó o a e e  n o f lx o -  
flanj,HM MOMeHTOM y  f ly r n  n e p e M e n H o ro  TOica aB flaeT C a n p o x o f l  TOKa a e p e 3  
H y a e B o e  3 H a a e H n e . B 9 t o t  n e p n o f l  BpeM eH n ( c n n T a a  H e x o T o p b ia  n p o M e a ty io K  
f lo  H acT ynaeH H H  H y a a )  n a e r  flOBOflbHO HHTeHCHBHbiß p a c n a a ,  a y r o B o r o  c r o a ö a ,  
Bbipa)KaK)nj,Hflca b t o m , h t o  cnab H O  n a f la e T  T e M n e p a T y p a  a y r o B o r o  c r o a ö a ,  
y M e H b u ia e T c a  c e a e H n e  f ly r n ,  n a e T  n p o i r e c c  a e n o H n s a f ln n  ( f l n ^ y s n a  n  p e -  
K O M Ö nH anna h o h o b ) .  B t o  >xe B peM a c n o p o c T b  o 6 p a 3 0 B a H n a  h o b b ix  h o h o b  
p e3 i< o  y M e rib m a e T c a . T ax n M  o ö p a 3 0 M  ö aaaH C  o ö p a 3 0 B a H n a  noHOB a e a a e T c a  
pe3K O  O T pnuaTeflbH biM  n  a y ro B O fl c t o a ö  n p n o ö p e T a e T  CBOfiCTBa f ln a a e x T p n x a .  
T e n e p b  y ace , a n a  t o t o  h t o ó h  B03H H K aa a y r a  b c a e a y io if lH f i  n o a y n e p n o a ,  
H e o ó x o fln M o  3H aaH T eflbH oe n o B b ïin e H n e  nanp a> K eH n a Ha ay roB O M  n p o M e -  
>KyTKe. 3 t h  p e 3 K n e  n o B b im e H n a  H a n p a a ie H n a  Mbi o ö h h h o  n  b h a h m  b  H a n a a e  
o 6 p a 3 0 B a H n a  H O B oro n o a y n e p n o a a  T o x a , n p n a e M  n p o i r e c c  n p o T e x a e T  T axnM  
o ö p a 3 0 M , HTO H aanflO  n p n 3 H a K n  n p o ö o a .

JleftCTBHTeflbHO, n o c a e  t o t o  KaK t o k  a o c T n ra e T  c ß o e r o  H y aeB o ro  3H aae- 
Hna, o h  ocT aeT ca H ex o T o p o e  BpeMa n p a x T n a e c x n  paBHbiM H yaio . 3 a  s t o  
3peMH np o ao a> x aeT  H ap acraT b  H an p aa c en n e  Ha ayroBOM  npoM ejxyT xe, n o x a  
n e  f lO C T n r a e T  npoÖ H B uoro  3H aaeH na. ü o c a e  s t o t o  H anpaaceH ne p e 3 x o  
naaaeT, n  b p e n n  n o aB aaeT ca  t o k  c a e a y to m e ro  n o a y n e p n o a a .
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<$Hr. 142. OcmiM orpaM Ma TOKa h HanpaweHHa n p n  pa3pbiBe 
a y rn  nepeM eHuoro Tona.

B 3aKopoHeHHbix u e n a x  nepeM eH H oro T oxa, c o c to h iu h x , i o k  H3BecTHO, 
M3 reH epaT opoB , TpaHcc})opMaTopoB, p ea icro p o B  m coeaHHHTeabHbix np o B o - 
aO B , H H flyKTH BH O C Tb  n O  O T H O IlieH H IO  K aKTHBHOMy C O n p O T H B a e H H IO  T a x  Be-
JIHK3, hto Mbi npaKTHHecKH HMeeM a e a o  co  caBuraMH c¡5a3, 6 « h3Khmh k  9 0 ° .

CaMa a y r a  oaeH b c a a ó o  H3MeHaeT caBHr <J>a3, e c a n  OHa racH Tca b 3 k th b h o  
ÂeËCTByioiueft c p e a e  m u  KOHCTpyKUHH, n o B b im a io m ea  o a e iib  cHHbHO Ha- 
npaw eH H e 3a>KnraHna a y r n  npw cpaBHHTeabHO hh3kom  HanpaweHHH ropeHHH. 
TaKHM o6pa30M  3 k th b h o  aeiłCTByKDiiine Ha a y r y  BbiKJHonaiomHe annapaT bi 
cnocoÓHbi .Tumb oneH b He3HaHHTeabH0 BanaTb Ha caBHr c})a3 M ew ay to k o m  
h HanpaaceHHeM. H H aae a e a o  o ó c t o h t  npH ram em m  o T ic p b irax  a y r  n e p e 
MeHHoro TOKa b B 0 3 ay x e. B 3tom  c /iy ń a e  a y r n  npHXoaHTca p acran iB aT b  
oneH b CHJibHO, Tai< KaK H anpaw eH H e 3aa<HraHHa oaeH b Mano OTHHaaeTCa o t  
HanpaKeHHH ropeHHH, a M acro u BOBce He npoH B aaeT ca. CBOÖoaHaa a y r a  
nepeM eH H oro TOKa y ra c a e T  T o ra a , K o ra a  Hanpaw eH H e ceTH o  K a - i c t c s  
H e a o c T a T O H H b i M ,  HTo6bi noKpbiTb HanpsoKeHHe na ayT e, H eoöxoaH M oe 
.ana  noaaepw aH H H  e e  ropeHHH.

H a  4>Hr. 1 4 2  noK a3aH a npHM epHaa KapTHHa H3MeHeHHH H anpaw eH Ha Ha 
a y r e  n pH  pa3BeaeHHH KOHTaKTOB M acaaH oro BbiKrnonaTena, n p n  B biK m oae- 
HHH hm  KopoTK033MKHyTOfł HHayKTHBHOñ uenH  nepeM eH H oro TOKa. n o  M epe 
T o ro  KaK p a cx o a aT c a  KOHTaKTbi BbiKJHonaTeaH, pacT eT  H anpaw eH H e 33>k h - 
raHHH a y r n ,  n o n a  He a o c r a r a e T  BeaHHHHbi, 6 h h 3k o M k  a u a m iy m o u y  3Ha- 
HeHHK) s .  a .  c. u e n n .

K o ra a  a a a  3awHraHHH ay rH  n o T p eó y eT ca  ó o a e e  BbicoKoe Hanpaw eH H e, 
aeM cnocoÓ H a a a a b  c eab , a y r a  y racaeT , t .  e. t o k  n p eK p am aeT ca  h  Ha 
aaeK T p o aax  a y r H  BoccTaHaBHHBaeTca H anpaw eH H e ceTH. T a n a a  KapTHHa 
H peacT aB aaeT ca  npH noBepxHOCTHOM paccMOTpeHHH. B aeËCTBHTeabHocTH w e 
a e a o  o ô c t o h t  m h o to  cao w H ee , h mbi aoaw H bi paccMOTpeTb HBaeHHa bo 
speMH n p o x o a a  TOKa n e p e 3  H yab 6 o a e e  noapoÓHO .

HeftCTBH TeabH O , Ha <J>Hr. 1 4 2  noK a3aH O  B occTaH O BaeH H e H anpaw eH H H  
k a n  H eK O T opbiß cK aa o K  o t  H y a a  c p a 3 y  Ha a M n a n a y a H o e  3H aaeH H e, H a  caMOM 
a e a e  s t o  He tzlk. B u e n n , c o a e p w a m e H  HHaykTHBHOCTH h  c m k o c th , n p o -  
y e c c  M rH O B eH H oro H apacT aH H a H an p a w e H H a  He a B a a e T c a  B03M0WHbiM. O h  
ö y a e T  c o B e p u ia T b c a  n o  K o aeö aT eab H O M y  sa K ö k y ^  n pnaeM  a a a  n p o cT efiu iH X  
u e n eË  aacT O T a s t h x  K oaeô aH H Ë  sto w e T  óbiTb o x ap a K T e p H 3 0 E a H a  cJjopM yaoft

2it V  L Ć

1 0  3aK . l î l l .  — B yTK eB «^ 10. B. H MeÆLKyiiOB A. M.



1 4 6 Faiuenue dyz nocmoHHHOzo u nepeMenuozo moKoe

Ha c¡)Hr. 143 noKa3aHO
B O C C T ä H O B iieH H e H a n p a a c e H H a  

Ha ayroBOM  n p o M e H y rice  n o -  
c j i e  n p e K p a m .e H H H  T O K a  n p n  

O H eH b CHAbHO paCTH H V TO M : 

M a c u iT a ô e  B p eM eH H . Ha t o ë :  

H<e 4>Hr. 1 4 3  n y H K T u p o M  H a - 

H e c e H b i K p H B b ie  p o c T a  a h 3 -  

JieK T pH H eC K O ÍÍ JipOHHOCTH 

r o B o r o  n p o M e ł K y n c a  b o  B p e 

M eH H . B c j i y n a e  p o c T a  n p o a -  

HOCTH COITiaCH O  K p H B O Ë  1 
OH eBHÄH O,^: H O B o e  sa a c H ra H H e  

H e M O lK eT  H M eT b M eC T a H 

A y r a  y r a c a e T . E o i h  a n a -ieK -  
T p n a e c K a a  n p o H H O C T b  H 3M e- 

HsseTCH, K a K  n o K a 3 b iB a e T  K p a -

B a a  2 ,  t o  n p o H c x o Ä H T  h o b o ł  

3a)KHraHHe n y m  h Hanpa-

<E>nr. 143. BoccTaHOBaeme HanpaaieHHa Ha 
s y r o B O M  n p o M e a cy T K e  n p n  h h ä j k t h b h o m  

CÄBure $a3.

H ieH H e o t  TOHKH a  n a r r a e T  pe3KO b h h 3  ä o  3 H a a e H H a  H a n p a a r e H H a  ro p e H H a  

AyrH, CnycTH 0Tpe30K BpeMeHH t a b  nenn cHOBa noTeneT t o k  a o  c.ieay- 
lo m ero  H yaeB oro MOMema.

Cpe^HHa CKopocTb BOCCTaHO&aeHHH Hanpa>KeHHa npn s t o m  opHeHTupo- 
BOHHO onpeflejiHTCa, ecjiH pa3AeAHTb MrHOBeHHoe HanpajKemie U  npoMbi- 
uiaeHHOË ( o c h o b h o ë )  aacTOTbi, cooTBeTCTByrouxee MOMeHTy np oxoaa  Toxa 
qepe3 Hyab, Ha BpeMa, paBHoe o a h o ë  aeTBep™ nepnoA a coôcTBeHHOË 
aacTOTbi,

CoBepmeHHO o h b b h a h o ,  h t o  MaKCHMaabHaa CKopocTb ö y a eT  H ueTb MecTO 
n p n  c jE H re  (J)a3 b 90°, t .  e .  Kor.ua n p n  n p o x o A e  TOKa n e p e 3  HyAeBoe 3H aae- 
HHe 9. ä. c .  n e n n  paBHa M aK crnyM y U =  Em. H e n  M eHbine c ä b h t  tf>a3, 
TeM MeHbHiaa C K o p o c T b  H a p a c T a H n a  Hanpa>KeHHH HMeeT M e c T o . ü p H  o t c v t -  
c tb h h  CÄBHra cjłas U —  0, h  Mbi n o .iy q aeM , KaK ß y n j o ,  CK opocTb BOceraHO- 
BiieHHa HanpaiKeHHa paBHOß Hy.aio, h o  3 to  H e T an , n p n  cs =  0 CKopocTb 
HapacTaHHH H a n p a a r e H H a  o n peA eaaeT C a y ® e  CHHycoHAOË npoMbiiuAeHHOß 
HaCTOTH H paBHa B n ep B b lß  MOMeHT npOH3BOAHOË OT 3. A. c . n o  BpeMeHH
(4>ht. 144)

3 T a  CKOpOCTb OÖbIHHO IIOAyHaeTCH MHHHMaAbHOË H 3 npOHHX B 0 3 M 0 Ä H H X  

n p n  H3JIHHHH C A B H ra  (})a3 b  n e n n  M eacay t o k o m  h  s .  a .  c .

B 6oAbuiHHCTBe cjiyaaeB, KaK yare yKa3b!BaA0Cb, naw npHXOAHTca HMeTb. 
A e a o  c  K o p o T K 0 3 a M K H y T H M H  iie rra M H , r a e  c a b h t h  (|)a3 n o a y a a i O T c a  B e c b M a

r a e

y~LC  c ex y H A .

m
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6„i h 3khm h  k  9 0 o, h  noTOMy
BUK,iK)HeHHe iio.iiKHO óbiTb pac- 
cqinaH o ea MaKCHMaabHyio c k o -  
p O C T b , t .  e .

v e,m  =  ^ r l0 ~ e V /asec.

MaKCHisa.abHoe 3H aqeH ne a .  a. c . 
b ueira B MOMeHT n p o x o ia  TOKa 
nepe3 HVJib, a c.ieTOBâTe.ibHo, u 
cpejmas C K o p o cT b  nojrbeiia Ha- 
íipsaceHHa Ha tvtobom  npoMe- 
BCyTKe, MOiKeT ÓHTb pa3.1HB-
HUM, .a a se  ecjiH y  nac 7 h eo s  9 
ocTaiOTCs HeH3MeHHUMH. BoccTa- 
HO&ieHHe Hanpa&eHHS 3aBHCHT <j)up 144, BocciaHOB-ieeHe HanpsxeHHU aa
h  o t  poaa  KopoTKoro 3axtHKa- tvtobom  npoMejKjTKe apa oMHaecKofi
HHB, KOTOpoe npHXOaHTCH pa3- Harpyápe.
pblBaTŁ.

PaccMOTpHM TpH xapaKTepHbix c .iy q aa  ïaMHKaHHH b Tpex<|)a3H0ñ cHCTełie.
1. O i H o n o a i o e H o e  3 2 m h  k  a h h e Ha 3eM,iro npH 3a3eM.ieHHoS 

HeHTpajrH (qm r. 145). B 3tom  c jy q ae  paóOTaeT TO.ibKO ojma H3 (})a3 
BHK.iioqaTe.isi, h yaKcmia-ibnasi 3. a .  c. b n e n n  óyaeT  paBHHTbcs a im .iH T y n e  

ęaSOBOfl 3 . 4 . c.
E  — E  . .m  m  0 Q 3

2.  Ü B y x n o . i i o c H o e  3 2 s i u  k  a h  u e ((Jmr. 146). B s t o m  e.iyqae aße 
<pa3H B H K .iro q a T e .ia  p a 3 p H B a io T  uenb, b  k o t o d o ü  üeacTByeT jiH H e fiH o e  H a -  
n p a s e H H e .  n p H 6 .iH 3 H T e .iL H O  m o ík h o  n o . io x M T b ,  b t o  H a  K a x j H ñ  H3 p a 3 p u -  
BOB .loiKHTca no.iOBHHa 3TOTO .iHHCËHoro HanpaxeHHa, t . e.

e .  =  '  - =  0 , 8 6 f ” * * - .

3. T p e x n o . i r o c H o e  3 a u u  k a 11 h e  o 6pa3yer u p a  p a 3 p H s e  ó o . ie e  
ciO /K H yro KOMÓHHaHHK). B 3 i om c .iy q a e ,  K o m a  koht3K th BHK.iroqaTe.ia p a -  
aonLTHCb aocraT O B H O , b to 6h  T y r a  M o r.ia  pa3 o p B aT faca , p a3 p H B  n p o n c x o T H T  
b  o TiHo f l  H3 4>a3, b  KOTopofi t o k  i ip o x o flH T  q e p e 3  H y .ib  b  n e p s y ro  oqepejib. 
H a cjiHr. 147  noKa33Ha cxeMa, a Ha 4»ir. 1 4 8 — BeKTopHaa THarpamia jlih  
c.iyqas T p e x n o n ro c H o ro  K o p o T K o ro  3aMHK3HHH b  cH C ieM e c H esasew .ieH H O ii 
H efiT pa.iŁ io . K aK  noK a3aH O  Ha e p a r . 148, b o th o h  hs cpa3 MTHOßeHHoe sąa-

-ę/~ 0
qeHHe TOKa paBHO Hy.no, a b SByx t p j t h x  oh o  cocTaB.iaeT -E—  I m. Boc-

C T a H aB H H B aro m eeca  H a n p so K eH H e  n p o M H U i.ie H H o ñ  qacT O T H  H a  < |)a3e, r ; i e  T 0K  
npoxoüHT qepe3 n y . i b ,  cociaBHT B e .in q H H y , KaK 3 t o  oqeB H T H O  H3 4 m r . 147 
h  148, n o j i y T o p n y i o  o t  < £ a 3 0 B O ro  3 H a q e H n a ,  t .  e.

E  g l , 5 f  . .
m  ’ m  $ g s

TaKHM o6pa30M  n p a  pa3pH B e u e n n  T pexno .irocH oro  K opoTK oro 3aMHKa- 
HHs b  KaiKjiofi H3 (})a3, K orna t o k  npoxoTH T q e p e3  CBoe H y.ieB oe 3HaqeHHe,

10;
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<í>Hr. 147. 4>Hr. 148.

BOCCTaHaB^HBaiomeecH HaripHHceHHe Ha ochobhoí! naCTOTe 6yaeT paBHo 
1,5 E m fj.) U 0 . Koraa aie BbiKaKmTeab öyaeT b coctohhh h  npepBaTb Kaxyro- 
j m 6 o  oaHy «3 $a3, . t o  a s e  ocxaBiiraecH npepHBaiOTCH oaeHb aen co . fleft- 
CTBHTeabHO, Kan noKa3HBaeT 4>Mr- 148 , nocae pa3pbiBa Toxa b oaHoii H3

1
4)a3 TpexrtoaiocHoe KopoiKoe nepeXoanT b asyxnoaiocHoe. Tok -4L—-  Jm 

CTaHOBHTca Tenepb aMn.raTyaHbiM 3HaHeHneM h  o ó h h h o  np»pama®Tca npn 

nepsoM ace nociHHceHHM Hyaesoro 3HaneHHH, t .  e. nepe3 —  nepnoaa. Ecjih
t:

BbiKaioaaTeab ómji cnocoöeH  npepsaTb a yry  npH MaKCHMaabHOM HanpaaceHHH 
npoMHUiaeHHOíí qacTOTM b 1 ,5  £ m 0 a 3 , t o ,  k o h c h h o ,  o h  6 oaee aerKO n p e-  
pB6T t o k  aByxaoarocHoro KopoTKoro, rae BOceraHaBHHBaiomeecH Hanpim e-

H Í e  CO CT aB H T E m

M u BHaHM, HTO H3 Tpex pasoôpaHHbix cayqaeB HaHÓoaee TsraeabiM npn 
B c e x  npoHHX p a B H h ix  y c j f o B H a x  as/m erca pa3pUB TpexnoaiocH oro 3aMbiKaHKíi 
(npH Tex ace nocioaHHbix u e m  h  t o m  >xe TOKe KopoTKoro 3aMHKaHna).

HaM hsoöxoähm o xenepb nepeft™  k BbiacHeHuro xapaKTepa HapacTaHipi 
ÄHaneKT&HecKOft npow ocTH  ayroB ofo npoMe®yTKa 3a BpeMa n p oxoaa  Toxa 
nepe3 Hy.'ib. Kax noKa3aa C aenan, npuHHHH, oöycaoBHHBaiomHe pocT an - 
aaeKTpHHecKOft npoHHocTH npoMeiKyTKa, pasHHHHbi b KopoTKoft h äthhhoH  
ayre, a noTOMy mm o  hhx 6yaeM rosopnTb oTae/ibHo.
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§ 42. KOPOTKAfl flyrA riEPEMEHHOrO TOKA
n o a  KopoTKOfi a y ro Ë  nepeM eHHoro TOKa m u  ö y a e M  noHMMara T a x y io  

a y r y , y  x o r e p o Ë  BoccTaHaBaHBaiomaacH aH saexT pH aecxaa npoanocT b a y r o -  
Boro npoMOxyTica b momcht n p o x o a a  TOKa aepe3 Hyab o n p ea ea a ex ca , raaB- 
HblM 0Öpa30M, HBJieHHHMH B OKOJIOKaTOHHOM IipOCTpaHCTBe. OCTajIbHOft 
aacTbio a y r a  BBHay He3HaHHTeabHoro ee  bjihhhhb mojkho BnoaHe npeHe- 
6peHb.

CoBepuieHHO oneBHaHO, hto cocToanH e xaT oaa h ero  M arepnaa b ko- 
pOTKOft a y r e  aoa>XHbi Hrpara öoabm yx) p o a b  b cpaBHeHUH c aaHHHOË 
ayroft, rae BOccTaHaBaHBaK>maaca aHsaexTpHHecxaa npoaHocra a y ro B o ro  
npoMeacyTKa o6pa3yeT ca, raasHbiM oöpa30M , 3a c a er  pacnaaa a y roB oro  
ero a ö a .

B cn a y  a ra x  npHHHH x o p o T x y i o a y r y  m o äho  pasannaTb xax:
1. ü y r a  m e xc a  y H a x a a e H H b i M H  T y r o n a â B X H M H  a a  e x  t p o -  

a a M h, HanpuMep, TaxHMH, x a x  y r o j i b H b i e  n a n  b o  a  b<j) p a m o  b H e. 
B  3TOM cayn ae  ö aaroaap a  oa en b  bhcoxoë  reM nepaType, xoTOpoË cnocoÖHbi 
aocT H rnyib  oaexT poabi, bo BpeMa n p o x o a a  x o x a  n e p e s  Hyab npoaoajxaeT ca  
oÖHabHaa TepMOHOHHaa bmhcchh, nonaepHcHBaipmaa npoBoaHMocra a y ro B o ro  
npoM excyrxa Ha oaeHb bhcoxom  ypoBHe. r ip n  T axoro  p o a a  sa exT p oaax  
a y ra  nepeMeHHoro Toxa cnocoÖHa ropeTb npn oaeHb hh3Khx Hanpa>KeHHHX 
(oK oao  40— 60 V).

2 . Æ y r a  m e x< a  y  x o a o a H b i M H  a n e x T p o a a M H .  B stom  ca y a a e  
3a BpeMa n p o x o a a  Toxa a e p e 3  Hyab TepM nnecxoË sm hcchh HeT. MoHH3Hpo- 
BaHHbift ra3, npHaeraiom HË HenocpeacTBeHHO k saexTpoaaM , ape3BbiHañHO 
ÖHCTpo aeHOHM3npyeTca, h a a a  BOccTaHOBaeHHa a y ra  T peöyeT ca n p o ß o ft  
npoMeacyTxa.

3 . X L y r a  m e x c a y  H a x a a e H H b i M H  H e T y r o n a a B K H M H  g a e x T p o -  
a  a m H. E can  TeMnepaTypa XHneHHH aaexT poaoB  HeBbicoxa, to TepMOHHHas 
3MHCCH3 HrpaeT oaeHb He3HaraTeabHyio poab  h xopoT xaa ayra  Mexcay 
T axoro p o a a  aaexTpoaaMH npHöanxcaeTCsi x o  BTOpOMy cayaax), t . e. x oraa  
sa ex T p o a b i 0CTax)Tca xoaoaHbiMH. EcTb M aTepnaan, x o T o p n e  3aHHMaiOT 
npoMeixyTOHHoe n on oxcem ie  Mexcay nepßbiM h btophm  caynaeM. C ioaa  
OTHOCHTca, HanpHMep, xceae30.

C aynaË  c TyronaaBXHMH aaexTpoaaMH npH paccMOTpeHHH x o p o a x o Ë  a y ra  
noxa3H BaeT, mto c tohxh 3peHHH pa3pbißa n en n  oh HBaaeTca HaHMeHee 
óaaronpHaTHbiM. HpH xoaoaH bix aaexT poaax, x a x  Mbi yxce yxa3bißaaH, n o -  
ABaaeTca qpe3BbiHaßHO öbicxpo, npaxran ecxH  MraoBeHHO, 3HaxHTeabHaa 
aH B aexT puaecxaa npoH Hoera, no3Boaaiouxaa pa3pbiBaTb n enn  c HanpsnxeHHeM 
Ha npOMexcyTOK n o p a a x a  160 — 200 npH HHayxTHBHOM caBHre (J)a3.

JÎBaeHHH BOCCT3HOBaeHHH aH3aeXTpHaeCXOË npOHHOCTH XOpOTKOñ a y r a  
c xoaoaHbiMH gaexTpoaaMH öbian H3yneHbi CaenaHOM. O h noxa3aa, h to  
oneHb ÖHCTpo, npaxTHaecxH m thobchho, n o c a e  aocraxceHHH to x o m  e ro  
H yaeB oro 3HaneHHa ayroB oß  np0Me>xyT0x Mexcay MeaHbiMH xoaoaHbiMH  
saexTpoaaM H npnoöpeT aeT  n p oraocT b  o x o a o  2 3 0  V. 9 t o  cooTBeTCTßyeT 
np n  HHayxTHBHOM caBHre s^iJjexTHBHOMy HanpsnxeHHio c er a  b 165 V. Ha 
4)ht. 149 noxa3aH a cep n a  3aBHCHMOCTeË ansaexT pH aecxoË  n p o r a o c r a  a y r o -  
BHX npoMeaiyTXOB a a a  MeaHbix h aaTyHHbix gaexT poaoB  (n o  CaenaH y h 
B p ayH y). Ha s t o ë  anarpaMMe n o  o ch  opaHHaT OTaoxceHO b 33BHCHMOcra 
o t  BpeMeHH t o  MraoBeHHoe HanpajxeHHe, npn xoTopoM  a y ra  ym e e e  b co -  
c to h h h h  saaceabca. K ax »  y ace  roBOpHaH, HanaabHbiË oaeHb ôbicTpwË
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A  : l =  1,6 m m , x o Jio flH u e  M CíHH e a jieK T poab i
(CjienHH); B ■ l =  1,6 mm, 7 =  300 A , HaKaJieH- <J>Hr. 150. B oC C T aH O B JieH H e H anpflM Ce-

T m /T L ^ o  m e¿  hhh u  h JbjieKTpH<iecK0fl npoHHoexH
Tpoflbi (BpayH). V KOpOTKOft a y r a .

pO C T  ;iH 37 ieK T p H > ieC K O ÍÍ npO H H O C T H  n p O H C X O O T T , T JiaB H H M  o 6 p a 3 0 M ,  3 a  C H eT  

H B JieH H íí y x a T o a a ,  r a e  H o c H T e a n  3 a p a a o B  ó u c T p o  p e x o M Ó H H u p y i o T c í i  h j i h  

y x o n H T  n p n  n o a B J ie H H H  H a  s a e x T p o a a x  H e x o T O p o r o  H a n p s o x e H H H . O c o ó e H H O  

ó b iC T p o  y x o f lH T  o t  n o B e p x H o C T H  x a T o a a  s a e x T p O H b i ,  T a x  x a x  h x  M a c e a  

b o  M H o r o  p a 3  M e H b u ie  M a c e n  h o h o b .  T a x H M  o ó p a 3 0 M  y  n o B e p x H o C T H  x a T o a a  

B 0 3 H H x a e T  n p o c T p a H C T B e H H n ñ  n o jio > K H T e J ií> H b if i 3 a p a a .  B c a e a c T B u e  3 T o r o  

n o a B a a r o m e e c a  b  n e p B H i l  m o m c h t  H a n p a > x e H n e  M e o x a y  s a e x T p o a a M H  a o a í H T c a ,  

r a a B H U M  o 6 p a 3 0 M ,  H a  o K o a o K a i o a H o e  n p o c T p a H C T B o .  O n b i T b i  n o K a 3 b iB a a H ,  

h t o  a j í  a  B b i3 H B a H H a  p a 3 p a a a  M e o x a y  M e a H U M H  s a e x T p o a a M H  T p e ó y e T c a  o x o j i o  

230 V. O a n a x o  c o  B p e M e H e M  n p o c T p a H C T B e H H M ií  3 a p a a  o x o a o  x a T o a a  p a c -  

n a a a e T c . a ,  h  H a n p s n x e H H e ,  H e o S x o a H M o e  a a a  n p o ó o a  f p o M e a c y T « ,  B e p H e e  

a a a  n p o 6 o a  o x o a o x a r o a H o r o  n p O M e o x y T x a ,  H a a H H a e T  B 0 3 p a c T a T b ,  x a x  s t o  

n o K a 3 H B a io T  x p H B H e  H a  4 > n r .  149. T a x H M  o 6 p a 3 0 M  h  b  x o p o T X o ñ  a y r e ,  

n e M  M e a a e H H e e  B o e c T a H a B j iH B a e T c a  H a n p a > x e H n e  H a  a y r o B O M  n p o M e o x y T x e  

n o c a e  n p o x o a a  T o x a  a e p e 3  H y n b ,  T e M  ó o a b u i y r o  e r o  B e jiH H H H y  c n o c o ó e H  

p a 3 o p B a T b  n p o M e j x y T o x ,  h o  B c e  o x e  o c H O B H a a  h H a H Ó o a e e  c y m e c T B e H H a a  

( p o a b  B b i n o a H a e T c a  T a x  H a 3 U B a e M O ñ  M rH O B e H H O ñ  n p o a H O C T b i o .  3 r o  H M eHH O  

h  x a p a x T e p H O  a a a  x o p o T x o ñ  a y r a  b  o T / i n a n e  o t  a a n H H O ñ  a y r a ,  r a e  u e H T p  

T H > x e c T n  a B a e H H ñ  n e p e x o a H T  H a  a y r o B o ñ  c T o a ó .

Ha 4>nr. 150 n p e a c T a B a e H o  a s a  c a y q a a  H apacT aH H a H a n p a o x e H u a : b  oaHOM 
H3 h h x  aoa>KHO 6biT b  3a>KHraHHe a y r a ,  T a x  x a x  H a p a c ra io 'm e e  H anpaoxeH H e 
n e p e c e x a e T c a  c xpH BO ñ a H s a e x T p H q e c x o i i  npOM HoeTH, b  a p y r o M  >xe c a y a a e  
3a>xHraHHe HeB03M05KH0, h a y r a  a o a o x H a  y ra c H y T b . T e o p H a  x o p o r x o i í  a y r a ,  
p a 3 p a ó o T a H H a a  C aenaH O M , H a m a a  u iH p o x H ft o T x a w x  h  b  n p a x T H x e . Ha o c h o -  

b 3 h h h  c b o h x  onbiTO B C a e n a H  n p e a a o > X H a  BecbM a o p H rH H aab H b iít n p H H iru n  
B b ix a x ja a T e a a  n e p e M e H H o ro  T o x a  B b ic o x o ro  H anpa^xeH H a, ocH O B aH H o ro  Ha 
CBOítcTBax x o p O T x o H  a y r a .  B ó o a e e  n o 3 a H e e  B peM a npH H U H n x o p o T X O ít 
a y r a  H a in e a  CBoe npH M eH eH H e h  e m e  b  p a a e  c a y a a e B . C ym H O C T b B c ex  s t h x  

c n o c o ó o B  ocH O B aH a Ha t o m ,  h t o  a y r y  B b ic o x o ro  H anpa>xeH H H , t .  e. a a n H -  
H yio a y r y ,  pa36H B aioT  Ha p a a  x o p o t x h x  a y r  nyT eM  3 a ro H a  s t o H  aaH H H O ñ 
a y r H  Ha c n e i ín a n b H y io  p e m e T x y .  TaxHM  o 6 p a 3 0 M  n o a y q a e T C H  C T o a b x o  x a T o -  
a o B , Ha c x o a b x o  npoM e>xyTXOB p a s ó n t a  a y r a .
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B p e 3 y jib T a T e  o6myx> a H a a e x T p u H e c x y io  npoHHOCTb mo>kho noaH H T b a o  
T3KHX npeaeaoB, uro BHeniHee n p n a o a c e H H o e  HanpH>xeHHe ö y a e T  He b co- 
«ctohhhh n p oÖ H T b 3Ty cyMMy npOMejxyTXOB.

B b iK a io a aT eaH , ocHOBaHHbie Ha npHHunne x o p o T X o Ë  a y r n ,  paccM aTpHBatOTCa 
b ra a B e  o B b ico x o B o ab T H b ix  B bixm onaT eaH X .

§ 43. ÆJlHHHAfl J3.yrA nEPEMEHHOrO TOKA

C flJiHHHbiMH ay raM H  Mbi HMeeM aeao noHTH bo  B cex  coB peM eH H bix b u - 
x a x r a T e a a x .

B aaHHHoft ayre nepeM eH H oro T oxa  B occiaH aB anB aiom aaca an aaex T p H - 
aecK aa npoaHOCTb o x o a o x a T o a H o ro  c a o a  H rpaeT o a e u b  H eó o ab iu y io  p o a b . 
OcHOBHyio aa c T b  anaaexT pH H ecxoË  npoHHOCTH 3 a ec b  aoa>xeH o ó e c n e n u T b  
ayroBOË CToaô.

r ip o ix e c c b i aeH 0H H 3auH H , a c a e a o B a T e a b H o , h B O c e ra n o B a e H n e  a n s a e x T p H -  
u e c x o Ë  npoaH O C TH  b aaH H H oË  a y r e  n a y T  c o a H o Ë  cT o p o H b i B caeacT B H e 
peKOMÓHHauHH Me>Kay c o ô o ë  n oaoa< H T enbH bix  h O T p H u a ie a b H b ix  hohob h 3 a 
•caeT  m ćp ó p y3 H n  hx b oxpy>xaK >iuee npocTpaH C TB O . B O T aeabH bix  xoH C T pyx- 
uhhx t o t  h a n  hhoë BHa aeu o H H 3 a u H H  MoaceT B bicTynaTb t o  Ha n epB biË  
n a a H , t o  o T x o a u T b  Ha BTOpoft.

T a x ,  HanpHMep, b B b ix a io aa to m H X  ycT poËC TB ax, rae HMeeT MecTO c n a b H o e  
o ó a y B a n H e  a y rH  Baoab win  n o n e p e x  e e  CTBoaa, npeo6aaaax)mee 3 H aaeH « e  
HMeeT, xoHeaHO, aH(J)(J)y3Ha h o h o b .

Momttbie noTOXH r a 3 a  b o 6 a a c ™  ropeH H H  a y r n  HMex>T MecTO, H anpH M ep, 
b c n e u n a a b H b ix  B b ix a x )a a T e a a x , r a e  B 0 3 a y x  n o a a e T c a  n o a  aaßaeH H eM  b o ó a a c T b  
ropeH H H  a y rH  h  c ô o a b iu o Ë  c x o p o c T b io  o ö a y ß a e T  e e .  r a 3 0 B o e  a y T b e  HMeeT 
MecTO T ax jx e  h b pa3aH U H bix racH T eab H b ix  x a M e p a x  M acaaH bix  h  B o aaH b ix  
B b ix a io a a T e a e Ë , y  x o T o p b ix  r a 3  o 6 p a 3 y e T c a  x a x  p e 3 y a b T a T  aeËCTBHa a y r n  
Ha JK H axocTH yx) c p e a y ,  a  b H e x o T o p b ix  c a y a a a x  h Ha T B ep ay x ) c p e a y ,  x a x ,  
H anpH M ep, b C T peaax)inH X  (jw ô p o B b ix  n p e a o x p a H H T e a a x  H an  b n p e a o x p a H H -  
T e a a x  c  3anoaH H T eaeM  b B H ae ôopH O Ë  x n c a o T b i.

BbicTpbie noTOXH ra 3 a  b oôaacTH  ropeHHH ay rH  BeayT x caeayxnuH M  
HBaeHHaM, npeam ecTB yx)iuH M  MOMeHTy n p o x o a a  T o x a  a ep e 3  H yab: ceaeH H e 
a y r n  co x p am ae T ca  H acT oabxo , m to naoTH ocTb T oxa b oxaeabHbix c a y a a a x  
MO>xeT a o c ra ra T b  1 0 0  0 0 0  A /c m 2; oaHOBpeMeHHO c coxpaineH HeM  ceaeHHa 
a y r n  yBeaHUHBaeTCfl TeM nepaTypa ra 3 a . K MOMeHTy aocTHaceHHH to x o m  e ro  
H yaeB oro  3HaueHHH ceueHHe a y r n  a e a a e T c a  oneH b MaabiM. C  yMeHbiueHHeM 
x e  ceneHHH npH  oneH b b h c o x h x  T eM n ep a ry p ax  ra 3 a  oneH b c h h b h o  n p o -  
H BaaeT c e 6 a  anc|)4)y3HH h o h o b  b o x p y x o x n u e e  npocTpaHCTBO.

TaxH M  o 6 p a 3 0 M , x o r a a  t o x  a o c T H ra e T  C B oero  H y a e B o ro  3HaneHHH, t . e .  
x o r a a  n p o u e c c  h o h h 3Hh h h  n p e x p a m a e T c a ,  n p o u e c c  aeuoH H 3auH H  n p o T e x a e T  
o a e H b  SHeprHHHO, h  a y ro B O Ë  c t o u ô  aoB oabH O  ôbiC T po H axanaH B aeT  H e o ô x o -  
aH M yro a H s a e x T p H H e c x y io  npoaH O C Tb. 3a BpeMH n p o x o a a  T o x a  u e p e 3  H y a e B o e  
sH an eH H e c n a b h o  n a a a e a  h T eM n ep aT y p a  a y r o B o r o  C T o aô a . 9 t o t  n p o u e c c  
•ocym ecT B aneTC H , B O -nepB bix , BcaeaCTBHe T enaonpoB oaH O C T H  r a 3 a ,  b o - b t o p h x , 
xoH B exuH H  h , H a x o H e u , BcaeaCTBHe a u c c o u n a u H H  r a a a .

He cay n aË H O  t o , h to  ra 3 b i ,  xo T O p b ie  o 6 a a a a x > T  b h c o x o ë  T e n a o n p o B o a -  
HOCTbK) H HH3XOË BHepTHeË aHCCOUHaUHH, HBa«K)TCH H a u S o a e e  aKTHBHblMH 
b  ram eH H H  a y r  n e p eM eH H o ro  T o x a . H eË c Â H T e a b H O , e c a n  S H e p ra a  a n c c o -  
u n a u H H  H eB bicoxa, t o  r a 3  n o a  aeËCTBHeM b h c o x o ë  T eM n ep aT y p b i a e r x o
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p a c n a a a e T c a  h  n e p e x o a H T  b  aTOMHoe cocTOHHHe. n p o a y i c r b i  flH cco u n au M H  
yHOCHTCH noTOKQM r a 3 a  h  peKOMÓHHHpyiOTCH y>Ke 3 a  n p e a e a a M H  a y r o B o r o  
CTOJióa. O qeB H flH O , h t o ,  neM hh jk©  S H e p r a a  a H c c o n H a iip H , TeM ó o a b iu a H  
M acea p a 3 J ia ra e T c a  a  TeM n p n  ó o a e e  h h s k h x  T e M n e p a T y p a x  b t o  pa3ao>K eH H e 
Moa<eT n p o T e K a T b . K  TaKHM ra3 aM , o6aaaa io iH ,H M  cpaB H H TeabH O  h h 3 k o í í  
S H e p rn e f t  aH ccou.H an,H H  h  o n e H b  b h c o k o ü  T en ao n p O B o aH O C T b io , o t h o c h t c h  

B O J O p O f l .
O n b iT b i, npoBe,n.eH H bie b a a ó o p a T O p H a x  A E G , n o x a s a a n ,  h t o  B o a o p o a  

b  c o c t o h h h h  n p e p B a T b  n o ™  b  BOceMb p a 3  ó o a b i u n e  m o ip h o c t h  n ,e n n , neM 
Bosayx. He ca y n a ftH O  raK >K e, h t o  >KHa,KOCTHbie h  T B e p a w e  c p e a H , c y e n e -  
x o m  npH M eH aeM bie a n a  rauieH H H  a y r  n e p e M e H H o ro  T o x a , H an p H M ep , M a cao ,
B o a a ,  4 )n 6 p a ,  ó o p H a a  K H caoT a, b ó o a b in o M  x o a n n e c T B e  B b iae an io T  n o a  a e 8 -  
CTBHeM B bico K o ñ  T eM n ep aT y p b i a y r n  B o a o p o a .

H eo ó x o aH M O  OTMeTHTbf, h t o  c n a a a H H e  T e M n ep aT y p b i r a 3 a  a y r n  3 a  s p e j i a  
n p o x o a a  T o x a  nepe3 H y a b  B e aeT , c o a H o f i c t o p o h h , k  y B e jin n eH H io  xo3<})H- 
n n e H T a  pexOM ÓHHanHH, x o T o p b if i  n p n 6 an 3 H T e jib H O  o ó p a r a o  n p o n o p n .H O H an e H  
x y ó y  T eM n ep aT y p b i, a  c  a p y r o ñ  CTOpOHbi, k  B03pacTaHHK> n a o r a o c r a  r r ”
H  t o  b  a p y r o e  npH B oaH T  k  o n e H b  cnjibH O M y B03pacTaHHK> e x o p o
ÓHHaiXHH HOHOB. - '  (jUEHATK.1

PeKOMÓHHaixHH h o h o b  o n e H b  cnab H O  yB eaH H H B aeT ca n p n   ____________
a y r a  xaxH X -aH Ó o  H eftT p aab H b ix  n a o c x o c r e B  b B H ae c t c h o k , n e  
h  t . n .  3 t h  n a o c x o c r a  c a y jx a T  TeM MecTOM, r a e  ocoóeH H O  K 
n p o T e x a e T  pexoM Ó H H apH H  n o ao a c H T e a b H b ix  h o h o b  h  a a e k T p o H O B . ^ —   -

TaKHM o 6 p a3 0 M  cyMMa B c e x  n p o ú e c c o B  3 a  B peM a n p o x o a a  i  :
H y a b  npH B oaH T  b  pe3 y ji|> T aT e  k  cnabH O M y yM eH bm eH H K ) n a o ™
HíeHHbix nacTHH, b a y r e ,  k  yB eaH neH H io  n a o r a o c r a  r a 3 a  h  yM ejib ii , .y,
T e M n e p a T y p b i. B p e 3 y a b T a T e  n oH B JiaeT ca a H s a e K T p H H e c x a a  npOHH 
COÓHaa npOTHBOCTOHTb aOBOJIbHO BbICOKHM Hanpa>xeHHHM ( a o  í 
ABa pa3pbiB a). ¡

B H a c T o a m e e  BpeMH c y m e c T B y e T  o n e H b  ó o a b w o e  p a 3 H O o 6 p a 3 w -  
c n o c o ó o B  npH B ecTH  b TecH bifi KOHTaKT a y r o r a c a m y i o  epeay h  a y ro B O íi 
C T o aó . O aeB H aH O , h t o , neM  HHTeHCHBHee c o n p H x a c a e T c a  a y r o B o i í  c T o a 6  
c  o x p y x ía io m e f t  e r o  e p e a o f t ,  TeM HHTeHCHBHee npoT eK aiO T  B ce B b im e n e p e -  
H H caeH H bie n p o n e c c b i ,  h  b n e p B y io  o n e p e a n  TeM HHTeHCHBHee cnaa T eM ne- 
p a T y p b i r a 3 a  a y r a  b o  B peM a n p o x o a a  T o n a  n e p e 3  H y a b . B coB peM eH H bix 
B b iK a io H aT eaax  m h  y a t e  p e a x o  B C TpenaeM  n p o c T O íl p a 3 p b iB  a y r n  b  t o 8  h jih . 
h h o 8  e p e a e .  K a n  n p a B H a o , CTapaiO Tca c o 3 a a T b  y c a o B H a , n p H  K O T o p u x  
aHHaM HKa n p o p e c c a  B b ia B a a a a c b  6b i H a n ó o a e e  p e3K O , H a n  b  B H ae o ó ayB aH H » 
a y r a  ra3 0 M , H an  3ai<pyaH B aH H a e e  b e p e a e ,  n e p e c e n e H H a  a y r n  noTOKaMH 
M a c a a  H a n  r a 3 a  h  t . n .  h t . a . ,  K ax s a o ,  H anpH M ep, n o x a s a H O  Ha. <|)Hr. 1 5 1 .

O coób iM  B H a n p é a c T a B a a e T  c o 6 o 8  n p o p e c c  ram eH H H  a y r  b  H enoaB H M H bix  
c p e a a x .  B  s t o m  c a y n a e  aaH H H bie a y r n  p a3 p b iB a T b  3H aM H Teabno T p y aH ee .. 
E c a n  a y r a  b B o a o p o a e  em ,e HMeeT nHKH H an p aa ceH H a  sa x a iraH H H  h  y r a c a -  
h h h ,  t o  b  r fo 3 a y x e  3 t h x  nHKOB y a c e  co B ep m eH H O  H e s a M e ra o ,  h  p a 3 p b is  
T aK O i a y r n  H anoM H H aeT n p o n e c c ,  « M e io m n a  MecTO n p n  nocToaH H O M  TOKe. 
<í>Hr. 1 5 2  noK a3b iB aeT , h t o  n o  M epe pacT arH B aH H a a y r n  co n p o T H B a e H H e  e e  
B03p a c T a e T (  H acT oabK O , h t o  t o k  b p e n n  3 a iy x a e T ,  n ocT eneH H O  y ó b iB a a  a o  
H y a a .  H anpa> K eH H e a t e  Ha a y r e  yB eaH H H B aeT ca n o n T H  a o  n o a H o r o  H a n p a -  
a<eHHH pa3M H K aeM oñ  n e n H . n p aK T H H ecK o e  3H aneH H e B o n p o c  p a 3 p b iB a  o t k p u -  
T bix  a y r  HMeeT a ^ H  pa3 'beaH H H T eaeM  n p o r o B u x  n p e a o x p a H H T e a e íl  H a »
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O d)
í 'i i r .  151. npH M epu pa3/mqHbix pnocoóoB rameHHH Ayr BbicoKoro HanpsmeHHH:

nepeMeHHoro TOKa.
—  racH T ejibH as KaM epa M acjia iio ro  BbiKJHoqaTejisi; b —  c o n jio  BbiKJnoHaTejia co  cHcaTbiM B03,ayxoM ;.
— KaM epa M ac/iHHoro BbiKjiioHaTejia c nonepeH H H M  ÄyTbeM; d  —  KaM epa B o ^ n n o ro  BbiKjnoqaTejiH.

<í>Hr. 152. Ocm iJiJiorpaM M a T oaa h HanpaaceHHH n p u  pa3pbiBe ay r a  b B03Ayxe.

pa3pM H H K O B . Bo B cex  3THX c A y n a a x , TaK H<e K an u  n p n  nocroHHHOM  TOKe 
HeoóxoA H M O  AAHHy a y r n  yBejiHHHTb a o  T a K o ro  n p e A e n a , h t o ó h  HanpsoKeHHe- 
ropeH H H  A yrH  npHÖAHjKaAOCb k  HanpHJKeHHio c e r a .  B s to m  cy m ecT B eH H aa 
p a3 H H p a  MeJKfly pa3pbiBO M  c b o ö o a h b ix  h  H ecB oóoflH b ix  A y r . Xlyra HecBO- 
ö o A H aa , t .  e . n o A B e p ra y ra H  aKTHBHOMy b o 3 A 6 H c tb h io  cpeA bi, Mox<eT HMeTb 
o q eH b  H eB bicoK oe H anpałK eH H e ropeH H H , h o  3aTO H a n p s a te H n e  3 a a in r a H n a  
e e  A O C TuraeT  o n eH b  b m c o k h x  3H aneH H fi. B c b o ô o a h o ë  ace A y re  b B 03A yxe 
AHSAeKTpHHecKaa n p o H H o e rb  A yrH  n o n r a  He BOCCTaHaBAHBaeTCH, h  h h k 3 K h x  
i ih k o b  3ajKHraHHH Ha A y re  n pH  öo jibu iH X  TOKax m u  He HaÖAiOAaeM, h o  
H anpajK eH H e ropeH H H  A yrH  n p H  e e  y racaH H H  A O C TnraeT  o u eH b  b b ic o k h x  
3HaHeHHft, h  t o k  b u e n H  nocT eneH H O  yöbiB aeT  n o n r a  a o  HyAH, n p n o ó p e T a H  
n p H  9TOM OÓbIHHO CHAbHO HCKajKeHHyiO (})OpMy.

§  44. 3 H E P r n q  f l y r H ,  B b lÄ E JlilE M A fl n P M  P A 3 M b IK A H H  IIE IIH

S H e p r H H  A y r H , p a3 B H B ae¡w aH  n p u  p a 3 p b iB e  u e n e f l  n a x  n o c T O H H H o ro , T a K  

h  n e p e M e H H o r o  T O K a , H r p a e T  B e c b M a  c y m e c T B e H H y io  p o j i b .  O t  BeAHHHHbi 

9 T O Ë  SH ep rH H  3aBH CH T C T e n e H b  n O B p e ^ A e H H H  K 0 H T 3K T 0B  H pa3A O X íeH H H  

c p e A H , a C A eA O B aT eA b H O , h  x a p a K T e p  n p o T eK a H H H  n p o u e c c a .  Mbi 3H aeM , 

H a n p H M e p , h t o  n p n  n epeM eH H O M  T o n e  b B b iK A ion a T eA H X , r A e  r a m e H H e  A y r r r  

CBH33HO c A y T b e M  r a 3 0 B , o 6 p a 3 0 B a H H b ix  ca M O Ë  JKe A y r o ß ,  M o x œ T  n o n y H H T b c s  

HAH H 3Ó blTO K  HAH H eA 0 C T 3 T 0 K  9THX r a 3 0 B . I lp H  H 30 bIT K e r a 3 0 B  MOJKeT B 0 3 -  

H H K H yT b B H yT pH  K O H C T pyK U H H  cA H uiK O M  ó o j i b i i i o e  A 3 B A eH H e h  A a x íe  e e  p a 3 -  

p y m e H H e , a n p n  H eA O C T aT K e —  H eAO CTaTOH HO H a A e a m o e  r a m e H H e  A y rH  

a  Aa>Ke 0 T K 3 3  b p a ô o T e  B b iK A K m aT eA H . B c e  9 t h  o c o ó c h h o c t h  y n n p a ro T C H
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B KOHe^HOM caeT e  B KO/inHecTBO BHeprHH, pa3BHBaeMofí a y r o f i ,  h  npH  k o h -  
CTpyHpoBaHHH annapaTO B  s t o  HeoóxoaHMO h m c t ł  b  B n ay .

¿ a a  a to d o d  uenH  m u  Moa<eM HarracaTb c a e a y io m e e  paBeHCTBo:

U — Ud Ą - i R - \ - L ~ .

Ecjih noMHOłKHTb o6e BacTH sToro ypaBHeHHa Ha i d t  h npoHHTerpnpoBaTb 
ob npeaeaax o t 0 j o  i  h cooBeTCTBeHHO o t /  ao 0, to  noayaHM aaa iioctohh-
Horo TOKa

t t  t o

f u l  d t =  f  Ug i d t Ą  j  m  d t  Ą  L f i  di.
0 Ó 0 1

S H e p T H H  a y r u
t I

w  — f u d i  dt

■öyaeT paBHaTbca
t

/  P
W  =  Ą  -j--

t

j ‘\ u — i R ) i d t .

o

3 t o  ypaBHeHHe noKa3biBaeT, h to  b ayre pacxoayeTca Bca aaeKTpoMar-
L I2

HHTHaa SHepraa, 3anaceHHaa icomrypoM b Haaaae pa3pbma — , naioc e m e
Z

S H e p ra a , noaaB aeM aa M3 ceTH 3a BbmeTOM to t o , hto T epaeT ca  b OMHaecKHX 
conpoTHBjieHHax KOHTypa. M bi B iia e an  e m e  h p aH ee , hto  pa3pbíB  n e n a  itoctohh- 
hoto  T ona TeM aaH TeabH ee h tcm , caeaoB aTeabH O , x p y a n e e , new ó o jib m e  
HHayKTHBHOCTb KOHTypa. C  TOHKH 3p6HHH 3HepTHH 9TO TO>Ke nOflTBep>KflaeTCH.

OpH nepeMeHHOM TOKe, oaeBHaHO, aeao o ö c t o h t  HHaae. B ea t, 3aecb m h  

racHM ayry  b noaaBaaiomeM óoabiimHCTBe cayaaeB, Koraa t o k  npoxoaHT 
qepe3 C B o e  HyaeBoe sHaaeHue, a noTOMy 3anac saeKTpoManmTHod sHeprnH 
se KOHeaHOM caeT e  OTcyTCTByeT h

t  t

W  =  j  Ud i d t  =  f ( U —  ¿R) i d i .

o o
Ecaa 3aaaHO HanpaareHHe aa ayre  h  t o k  b 3 3 b h c h m o c th  o t  BpeMeHH, 

t o  m o ä h o  onpeaeaHTb MomHOCTb h  SHeprmo ayra , noraomeHHyio 3a t o t  
HaH h h o ë  npoMeacyTOK BpeMeHH, rpacjmaecKHM nyxeM, t .  e noacraTaTb 
HHTerpaa

t

=  f U g i d t .
0

Bayep, npoH3Boaa onbiTu c MacaanbiMH BbmaioaaTeaaMH, npaßaa, Heöoab- 
m od MomnocTH, onpeaeana 3aBHCHM0CTb Meacay aHepraed ay rm  h  saeKTpm  
qecKHMH napaMeTpaMH ce™  b TaKOM BHae:

W  —  K lU t.

riocToaHHaa K  hocht Ha3BaHne n o c T o a H H a a  B a y e p  a. B  n ocaea- 
śHee BpeMa sTa nocToaHHaa noaßepraacb npoBepxe h HeKOTopOMy yTOHHe-
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HHK>. B oSmeM ans MacriHHbix BbiKJitoqaTeneft co cßoöoaHof! nyroft, t . e. 
raKnx, y  KOTopsjx He npHMeHseTCs cneiiHa.ibHbix ayroracsmHX npncno- 
coôaeHHfl, Kecce.ibpHHr aaeT ans h o c t o s h h o H Bayepa cneayioiHHe 3Ha- 
q e H H a :

K =  0 ,05 —  0 ,1 .

Ü aa a p y ru x  KoHcipyKunH BHKJiioqaK>mnx ycTpoficTB a a » e  t3khx npwôaa- 
/KeHHHX MeToaoB pacaeTa 3Heprnn a y ra  He HMeerca.

§ 45. nOHÍlTHE O PA3PŁ.IBHOH MOŁU.HOCTH

O aH ofi H3 ocHOBHbix B8.1HMHH, KOTopofi xapaK T epH syioT  p a ô o T o e n o c o ô -  
HOCTb B b iic iio aa io m ero  y c rp o f tc rB a , a aa ae T ca  t 3 k  Ha3bieaeM aa p a s p b i B H a a  
m o i u h o c t ł .  F lp a e a a ,  s t o  noHHTHe, rjiaBHUM oôpa30M , o th o c h tc h  k  b h -  
KflioaaT&nHM nepeM eH H oro TOKa BbicoK oro HanpaaceHHS. A n n a p a T y p a  nocTOHH- 
H o ro  TOKa, a  TaïoKe h  qacTb an n ap a T v p b i nepeM eH H oro TOKa, xapaK T epu- 
s y e T c a  npocT o MaKCHManbHo OTKjnoqaeMbiM to k o m .

K oH eaeo, m o i h h o c t b  noaH ee xapaKTepn3yeT TsacecTb pa3puB a a y rn , 
raK K3K OHa oTpa>KaeT He to .ib k o  om aioqaeM tifi to k ,  ho  h HanpaaceHHe 
u en u , KOTopoe npuxojiHTcS npeoao .ie3aT b npH pa3pbtBe n en n . r ip n  stom , 
OT.H3KO, HyîKHO 3apaH ee oroB opuTbca, h t o  3a7 HHaa MomHOCTb He aaeT 
BO3MO3KH0CTH B3pbHpOBaTb BXOÄHHIHMH B Hee Ł HHHHaMH, T. e . TOKOM 
h  HanpaiKeHHeM oahhm  3a cqeT n p y ro ro  c TeM j ih l  h to ó u  npon3BeaeHHe
h x  ocTaBa.aocb nocTOHHHHM. S îo r o  aeaaT b Hafib3s o to h  npHHHHe, mto 
Be.THHHHa TOKa b a y re  h  BejiaqHHa BoccTaHaBaHBaiomeroca HanpaaceHHa 
«epaBH03HaaHU n o  CBoeMy aefiCTBHto h  He no3soaaioT  saMeHSTb o â h o  apyruM . 
c h a în a  CHOBaMH Mhï XOTHM CK33aTb, a TO 6C.TH BHK.TKTBaTe.Tb paCCMHTâH Ha 
onpea&fieHHoe H a n p 8 * e H « e  h t o k ,  t o  ôonbine s th x  no  OTneabHOCTH 
B3STHX BejlHMHH HTTH H6 CJieayeT. Be.THHHHbl HanpHHCeHHft H TOKOB B HX 
opoH3BeaeHHH MoryT xapaKTepn30BaTb H3MeHeH«e TaacecTH pa3puB a nenH, 
n p a s a a , to .tb k o  npH6:iH3ïiTeabHO, TaK KaK Ha yc.iOBHH pa3pHBa B-maeT em e 
p a n  cymecTBeHHUx 4>aKTopoB, KaK, HanpnMep, CKOpocTb BocCTaHOBaeHHs 
HanpaaceHHS.

B O T H o m e H H H  n o H H T n a  p a 3 p u B H O f t  M OiHHOCTH H a c e r o Ü H H  HĆT eme a o c T a -  

T O H H O fi j i o r o B o p e H H O C T H . O w a  o n p e a e n a e T c a  b  p a s n H M H b ix  e r p a n a x  n o - p a 3 -  

h o m y , n p H H e M  p a 3 H H i i a  M o a c e T  b  O T ^ e a b n u x  c n y q a a x  a o c T H r a T b  o c H o e a T e . i b -  

HHX BeJIH H H H .

PaccMOTPHM 3flecb neKOTopue H 3 s t h x  o n p e a e n e H H f t .

H a (Jmr. 153 noKa33Ha npHMepHas anarpaMMa H3MeHeHHH TOKa h Hanpa- 
jKeHHH b cHCTeMe, ra e  aaHH o6o3HaqeHna o c h o b h h x  BenuqHH, HeoôxoaHMbix 
H aM .

H a a ö o a e e  ö.th3Ko OTpaxaeT 4)H3HqecKyfo cyiHHOCTb n p o u ecca , x o ts  
ïi aaaeKO He n o m o , m B e ß u a p c K o e  o n p e a e . i e a H e  pa3puBH 0ñ Mom- 
h o c th  BUK.THDaaTe.ia. CoraacHO sto m v  onpeaeaeH H io paspbtBHaa m ohihoctb 
JipeacTaBHHeT c o 6 o 0  npoH3BeaeHHe H3 3<J)(J)eKTHBHoro 3HaaeHHs n e p n o a n - 
qecKOH c.iarafom efl TOKa /  b m om cht Haaana pacxoscaeH aa KOHTaKTOB Ha 
3(J)(peKTHBHoe 3HaqeHiie H anpsaieH na, nosaisiom eecH  n a  BiâKaîoqaTeae n o cae  
p a 3p u s a  a v r a  U . . H aa  Tpexc^asHofi cHcreMbi s t o  aacT
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4>Hr. 153. 06o3H aiieH H e Be.iHMHH tokob  h  HanpaaceHHfi n p a
KOpOTKOM 3aMbIK3HHH II.enH H ee  pa3pHBe.

»

LLlBeftuapcKHe hopm h ynHTUBaiOT BecbMa BamHoe oócTOHTenbCTBO, h to  
H anpam eH H e 3a BpeMH KOpOTKoro MomeT ynacTb, h  o t o  co3 jiaeT , oneB azm o,. 
óonee n eim yio  p a ó o T y  BUKJHoqaTe;ia. E c jih  T en ep b  T y m e  caM yio o c u h ju io -  
rpaMMy TOKa h HanpameHHH HanaTb TpaKTOBaTb c  to h k h  3peHHH a  m e-p h- 
k a h c k h x  Ho p M,  t o  Mbi jwwi>KHhi nojiyTHTb y m e  n p y r o f t  p esy n b T aT , 
M orym H ft b OT/ie^bHbix cay « iaax  nocTHrHyTb 3Ha>iHTejibHb!X OTKJiOHeHHft o t  
pesy^bTaTOB , nojiyqeH H bix n o  nepBOMy M eTony (uiBeftu,apCKOMy). J3,eBcTBH- 
TeabH o, cornacH O  aMepHKaHCKOMy onpeaejieHHK) to k  H ym no ó p aT b  b mo- 
MeHT pacxoma;eHHH KOHTaKTOB c yqeTOM anepHOflHHecKOft c jia ra jo in e ft, t .  e_

y  - j -  / 2;), a b KanecTBe HanpsmeHHsi—  3(|>(j)ęKTHBHoe HanpameHHe ceTH 
flo Hanaaa KopoTKoro 3aMHKaHHH. TaK H M  o6pa30M no aM epH K aH C K O M y  

oripea.eaeHHio mbi óyzjeM HMeTb

p A = v w „ y  i i + i i

OcoóeHHO cH.abHoe pacxom,zjeHHe Memny aMepHKaHCKHM h  iuBeftuapcKHM: 
onpeneJieHHeM mo>kho omHijaTb, Korna KopoTKoe 3aMUKaiiHe npoHcxo;jHT 
b HenocpeflCTBeHHoft 6jih30ctb o t  reHepaTopa, t .  e. Korna saTyxaHHe 
a. a . c. renepaTopa, a cnenoBaTejibHO, h TOKa KopoTKoro' 3aMHKaHHH, Syner  
BeJTHKO, H OCOÓeHHO KOT̂ a KOHTaKTbl BbIKJIJOHaTeJIH HaTHHaiOT paCXOftHTbCfl, 
nona erue anepHoiiHHecKaa cnararomaa nocTaTOHHO BejiHKa. Ecjih me pa3- 
MbiKaHne KOHTaKTOB HaHHHaeTCH cnycTH 6onee mcm 0 ,2  ceK. nocne nadana 
KopoTKoro 3aMHKaHHH, to  Hymeo cHHTaTb, hto nocTOHHHOft cjiaraiomeft 
yme He 6y.neT. Kpoiie to to , ecjiH KopoTKoe 3aMbiKaHHe HMeeT necTO b jihhhh 
HJIH 3a peaKTOpOM, CHJIbHO OTpaHHHHBaiOmHM TOK KopoTKoro SHMHKaHHa, 
to  cnaa HanpameHHa noJiynaeTcs oneHb He3HaHHTe;ibHbift u b stom caynae 
He nonyHHTca nom u HHKaKOft pa3HHH,bi b onpenejieHHH no uiBeflnapcKHM hjih 
aMepHKaHCKHM HOpMaM.

O c o 6 o e  MecTO M em ny paccM OTpeHHbiM H onpeneJieH H H M H  33HHM aeT M eT oa 
C o ro 3 a  repMaHCKHX 9JieKTpoTexHHKOB, r n e  to k  ó e p e T c a  KaK a e ftcT B y io u j.ee  
3 H aaeH H e 3 a  HaHÓoJibuiHft n o n y n e p H o a  n p n  p acx o m a e H H H  koht3K tob, a 3a 
H a n p am eH H e n puH H M aeT ca a . n .  c . r e H e p a T o p a  T o m e  b momcht pa3M H K aH H S 
KOHTaKTOB UK (ijjH r. 153).

B CCCP cym ecTBOBann BpeM em ibie npaB H na, corjiacHO k o t o p h m  p a 3 -  
p H B H aa MomHOCTb o n p e n e n a n a c b  KaK n p o H 3 B e a e H H e  H O M H H a.ibH oro s ^ ^ e K -  
t h b h o t o  HanpameHHa ceTH Ha t o k  KopoTKoro 3aMbiKaHHH e  m o m c h t  p a c -
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xojKfleHHH KOHTaKTOB. OaHaxo B pa3paóaTHBaeMbifł b Hacroamee BpeMH 
CTaHaapT Ha MacaaHbie BbixaioaaTeAH BBeaeno aMepuxaHcxoe onpeaeaeH ne 
pa3pbIBHOñ MOU1.HOCTH. 3tO  MOJKÔT ÓbITb OÖTjHCHeHO C TOHXH 3peHHH 
nepeHeceHHa b Harne coßeTCKoe npoH3BoacTBo paaa aMepHKâHCKHX tm iob  
BbiKJiioHaTe.aefl, MapxnpoBaHHbtX no aMepuxaHCKOMÿ onpeaeaeHHw, ho ne  
■c Toq-KH 3peHHH npenMymeci'Ba aMepHxaHcxoro MeToaa onpeaeaeHna pa3- 
pbiBHOñ MOIH.HOCTH nepea  a p y rH M H .

B 33KAioHeHHe Hy>KHO oTMeTHTb, HTO orrpeaeaeHHe moluhocth TeM hai-i 
HHbiM cnocoöoM HrpaeT ocHOBHyio poab b Bonpocax ncnuTaHHH h MapKH- 
poBKH ąjJK.TOHaTeaeft npH hx npoH3BoacTBe. G to h x h  >xe 3peHna Bbiöopa 
BbiKamaTeaa, t .  e. onpeaeaeHHa pa3pbiBHOñ m oihhocth b toB  hah hhoë  
Toaxe cera, rae  aoaaceH öyaeT cTOHTb BbiKaronaTeab, Bonpoc o ö c to h t  
óoaee npocTO. üeñcTBHTeAbHO, coöcTBeHHoe BpeMH BuxaioqaTeÀH cocTaBaaer 
okoao 0 ,2 — 0 ,2 5  cea ., t .  e. aepe3 0 ,2 — 0 ,2 5  cea . nocae Haaaaa KopoTKOro 
3aMUKaHHH HaaHHaioT pacxoaHTbCH KOHTaKTbi. O ocae HCTeaeHHH Taxoro 
jTpe3Ka BpeMeHH moîkho b noaaBaaromeM öoabuiHHCTBe cayaaeB yaie He 

CHHTaTbca c anepHoaHMecKoií caaraiom eñ Toxa KopoTKOro 3aMbiKaHna.
lip «  HcrtbiTäHHHx >xe BbixAioaaTeAeH öaaroaapa npHMei-ieHHto cneuwaabHbix 

cxeM c onepe>KeHHeM aeftcTBiia BbixatoaaTeaa pacxoa<aeHne xom-axTOB 
AïoîKeT H^MHHâTbca ropa3ao paHbllie.

KpOMe Toro, npn Bbiôope BbiKAioaaTeaeË paa« 3anaca npoHHOCra caeayeT  
npHHHMaTb b pacaeT HopMaabHoe hah aaace noBbiHfeHHoe HanpaaceHHe ce™ , 
t . e. He CHHTaTbca co cnaaoM Hanpaa<eHHa.
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B 0 3 f ly n iH b iE  BbIKJlíOHATEJIH

§ 46. OBIU.HE 3AMEHAHHH

n p H  H eB bicoK H X  H a n p a jK e H H a x  p a3 M b iK aH H e u ,e n n  m o jk h o  n p o H 3 B o a n T b ,.  
x a x  9 t o  O b u io  b h a h o  h 3  n p e A b ia y m e f t  ra a fí§ j¡ , b  B 0 3 a y x e  6 e 3  K a K H x - a n ó o  
c n e ix H a a b H b ix  a e n o H H 3 H p y io m H X  y c T p o ñ C T B  a n a  n p rp y sK e H H H  M ecT a  p a 3 p b m a  

n o a  M a c a o .  B  p e n a x  n e p e M e a H o r o  toka p a 3 M H K a H H e  H O M H H aabH bix  p a 6 o -  
HHX TOKOB n p H  HanpflHCeHHHX AO 5 0 0  V  oObIMHO npO H 3BO A H T n p H  nO M O iPH  
oób iK H O B eH H b ix  p y O ra b H H K O B , t .  e .  B H K J iio q a T e jie f i c  y u p a i ía e i iH C M  o t  p y K H  

h  c  n p o c T H M  ra in e H H e M  a y r a  b  B 0 3 a y x e .  T o  a c e  c a M o e  m o h íh o  c x a s a T h  

b  O TH O iueH H H  n o c T o a H H o r o  t o k e ,  x o t h  b  n o c n e A H e M  o i y a a e  B ejiH P H H bi 
t o k o b ,  p a 3 M b iK a e M b ie  n p a  i i o m o ip h  pyO H A bH H K O B , M e H b in e , qeM  n p H  n e p e -  

MeHHOM TO K e. E tp H  6 o a e e  b h c o k h x  H a n p a K e H H a x  u n a  n p H  O o a e e  b h c o k h x .  

p a 3 p H B a e M b ix  x o x a x  r a i n e H a e  p y r H  n p H  noM OjuíH  n p o c T H X  pyÓ H A bH H R O B  
a e a a e T c a  3 aT p y A H H T e ab H b iM , T a x  K aK  n o a B a a e T c a  C H JibH oe o ó r o p a H H e  k o h -  

t h k t o b  a  o n a c H O C T b  n e p e O p o c a  a y r a  M e x ra y  C M eacubiM H n o a io c a M H . B o  
b c h k o m  c.’i y a a e ,  n p a  p a 3 p H B e  b  B 0 3 A y x e  3 H aq H T eJib H b ix  t o k o b  H e o ó x o A H M o  
3 a ó o T H T b c a  o t o m ,  HToO bi A y r a ,  B 0 3 H H K a io m a a  n p H  . s t o m ,  H e c o 3 f l a B a a a  

o nacH O C T H  npH qH H eH H H  B p e p a  ( o x c o t o b ,  o c a e ru ie H H H  h  t .  11. )  o O q i j o k h -  

B a io m e M y  n e p c o H a a y .
B  O o p e e  OTBeTCTBeHHbix C fly q a a x , t. e .  x a M , r a e  T p e O y e T c a  OTKJiioqeHHe 

3H aqH T eabH bix  t o k o b  h  n p n  stom aBTOM aTnqecKH a n a  AHCTaHpHOHHO o r  

pyK H , npHM eHaiOT t h k  H a3H B aeM bie s b t o m s t h  q  e  c  k  h e  b o  3  a y  ui  h bi e 
B b i K A i o q a T e A H .  O h h  nojiyqH A H  u iH pO K oe npHMeneHKe b p e n a x  n e p e M e p -  
H o ro  T o x a  a a h  s a m u T b i K p y n H b ix  acH H X poH H bix A B H raT eA eft. J lf la  s t o í í  p e a «  
T a K o ro  p o p a  aB TO M a™  C H aóacaiO Tca MaKCHMaabHbiM a  HyáéBMM p e n e ,  
3acTaBAaroin,HMH aBTOMHT OTKAioqaTbCH KaK b  c n y q a e  n e p e rp y 3 K H  h j ih  k o p o t -  
k o t o  3aMbiK3HHH, TaK h  b c n y q a e  Hcae3HOBeHHH a n a  e n a n a  nanpa>K eH K a 
B CeTH.

ABTOMaTbi HaxopaT BecbMa uiHpoKoe npHMeHeHHe b ycTaHOBKax aKi<y¡viy- 
AHTopHbix OaTapeü, a TaraKe b TaroBbix pacnpeAenHTenbHbix ycTpoñCTBax, 
rae OoAbuioe pacnpocTpaHeHHe HMeiOT asTOMaTbi oOpaTHoro Toxa.

JXah ocoóo OTBeTCTBeHHbix p e n e f t ,  KaK, nanpH M ep , saipHTbi M anían  n o -  
CToaHHoro TOKa ot kopotkhx saM U K aH H fi a n a  ycTaHOBOK pTyTHHx Bbinpa- 
MHTeaeñ, npHMeHaiOT tbk Ha3bmaeMbie O b i C T p o A e f ó C T B y i o m H e  a b t o - 
Ma T b i ,  cnocoO H bie oaeH b O b ie rp o  p e a ra p O B a ra  Ha xiOHBJiaiomHeca HeHop- 
MaAbHOCTH B CeTH.

Bo3AyuiHbie aBTOMaTHaecKne BHKAKmTenH npH iioctohhhom TOKe 
aBAHKJTCH HacerOAHH eAHHCTBeHHblM KOMMyTaUHOHHblM annapaTOH AJI» 
pa3pbiBa peneS, ripnqeM MaKCHManbHbie HanpaaíeHHa, KOTOpbie yAaeTcs
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B biK JiiO M aïb , s t o  4 000— 5 000 V, h o  b  s t h x  y c n o -  
b h h x  npHXOflHTCH n p H Ó e r a T b  y w e  k  n o M o m n  r a c n -  

T eJ ib H b ix  K a M e p , y c n a n B a io in H X  a eH O H H 3 a u H io  a y r o -  
B o r o  n p O M e^ c y T K a . B e 3  cnermaabHbix Mep a a a  ra
m eH H H  a y r n  ( n e p e r o p o a x H ,  M arriH T H o e  a y T b e  h t . n . )  
aBTOM aTbl nOCTOHHHOTO TOKa OÖbIHHO npHMeHBK)TCH
TOJibKO a o  500 V, a a  h  t o  a 1̂3 c p a B H H T e a b H o  H e- 
ôoabuiH x pa3pbiBaeMbix tok ob .

§ 47. pyEHJlbHHKH H I1EPEKJ1 JOMATE JIM

PyÓ H JibH H K H  h n e p e a n to a a T e n H  e r p o a T c a  o ö h h h o  
H a  H a n p a a ie H H H  H e  B b iiu e  500 V, T a x  KaK n p H  6o- 
jiee B b ico K H x  H an p ax ieH H H X  B 03H Hi<at0T f i o a b m n e  3 a -  
T p y a H e H H a  n p n  ram eH H H  a y r n .  ,D,a h n p n  n a n p a -  
HceHHH b 500 V H e p e K o ia e H a y e T C a  p a 3 p b iB a T b  h o - 
M H H aabH bix  t o k o b  BbiLue H 3 B e c T H o ro  n p e a e a a .  TaK H M  n p e a e a o M  T o x a  a a a  H a -  
n p a a ie H H Ë  B b irn e  220 V H B a a e T c a  600 A, x o T o p b i f t  a o n y c K a e T c a  n p n  n o -  

CTOHHHOM h n ep eiaeH H O M  T o n e  T o a b K O  n p n  o rp a H H a e H H b ix  y c a o B H a x .  J U r n e -  
n p n  nepeM eH H O M  T o x e  n p n  c n a b H O  H H ayxT H B H bix  n e n a x  H e p e x o M e H a y io T  
y>xe p a 3 p b iB a T b  T a x n e  t o k h .

3 H a a H T e a b H o e  B a n a n n e  H a p a 3 p b iB H y io  cn o co Ô H O C T b  p y ö n a b H H K O B  o x a 3 b i-  
B aeT  n o a o x ie H H e  p y ö n a b H H K a .  B a a c r a o c T H ,  K o r a a  p y ö n a b H H K  H a x o a H T c a  
b  ro p H 3 0 H T aa b H O M  n o ao H ceH H H , t o  H e a o n y c x a i o T  p a 3 M b iK a H n a  noa H a- 

rp y 3 K 0 H , T a x  K aK  b stom c a y a a e  y c a o B H a  ra m e H H H  a y r n  o xa3H B aioT C H  
3H aM H TeabH O  6 o a e e  x y au iH M H .

P yÖ H abH H K H  h  n e p e x a iO H a T e a H  C T p o a T c a  Ha p a s a n a H b i e  H O M H H aabH bie 
t o k h  h  n o  KOHCTpyKTHBHOM y B binoaH eH H K ) M o ry T  ô b iT b  p a 3 a e a e H b i  Ha 

c a e a y io m .H e  BHafai:
1 .  P y 6 « a b H H K H  h  n  e  p  e  K a  i o i  a  T e a  h  O T x p b u o r o  i n n a  a a a  

KOM naeKTOB3HHH p a c n p e a e a H T e a b H b ix  y cT p o ftC T B . O hh hocht H 33BaH H e 
p a c n p e a e a H T e a b H b i e .  3 th pyÖ H abH H K H  h n e p e x a i o a a T e a H  H c n o a -  
hshotch a ß y x -  h  T p e x n o a io c H b iM H  H a  tokh a o  2 000 A h o a H o n o a io c H b iM H  
C TOK3MH a o  4 000 A.

2. P y Ó H a b H H K H  c 3 a  m  h  T h  bi M K O i y x o M  a a a  o T a e a b H b ix  

HeÔOabUIHX yCT3HOBOK.
P a c n p e a e a H T e a b H b ie  p y ô n a b H H X H  h n e p e x m o a a T e a H  H M e io r a ß a  ochobhhx 

H c n o a H e H H a:
a) H c n o a n e H H e  c n e H T p a a b H o K  p y x o H T X o f t .  B a fo M  

H c n o aH eH H H  p y ô n a b H H X H  h nepeK aroaaTean n p e a H a 3 H a a e H b i a a a  yc 'raH O B K H  

H a a n n e B o H  C T o p o H e  m m a .  h  HMeiOT 3 a a H e e  n p H c o e a H H e H H e  n p o B o a o B .
b) H c n o j i H e H H e  c p b i a a m H b i M  n p h  b o a  o m. B 3 to m  H c n o a H e -  

HHH pyÔ H abH H K H  h , n e p e x a io a a T e a H  n p e a H a 3 H a a e H b i  a a a  ycTaH O BK H  h x  c 3aa- 
H eË  C T o p o H b i p a c n p e a e a H T e a b H b ix  u i h t o b ,  a  y n p a B a e H H a  —  c  a n n e B O ïï  c t o -  
p O H b i. 3 t o t  poa MOHTaaoa a o a a c e H  6 b iT b  p e x o M e H a o B a H  n p n  HanpameHHax 
B b im e  220 V a a a  H3Öe>KaHHa o n a c H o c r n  npH K O CH O B eHH a o ö c a y jK H B a io m e r o  
n e p c o H a a a  k  TO K O B eaym H M  aacT H M  h  o j k o t o b  a y  r o i ł .

Ha ( J m r . 154 noKa3aH p a c n p e a e a H T e a b H b i i ł  p y ó n a b H H K  THna P -l 3a B 0 a a  
X3M3 H a 2 000 A c n e H T p a a b H o f t  pyK O H TK O Ë, a H a cJjht. 155 —  p y ö n a b -  
HHK c  p b ia a a iH b iM  y n p a B a e H H e M  b o  B xajoaeH H O M  h  B biK aioaeH H O M  n o a o ao e H H H .

4m r. 154.
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<î>hi\  155.

KOHTaKTbl pyÓHJIbHHKOB B 33BHCHMOCTH OT BejIHHHHH TOKa nO JiyaaiO T  TO 
HjiH HHoe BbinoJiH eH H e. H 3 y q e H n e  n o B e a e H H a  KOHTaKTOB no3BO JiH Jio TaKiKe 
h  b  pyâH flbH H K ax  npHM eHHTb ô o a e e  c o B ep m eH H b ie  KOHTaKTbl. 3 a  n o o ie ,H H ee  
"BpeMH U eH TpaJibH O Ë jia ë o p a T O p H e f t 3 a B o a a  X 3 M 3  p a 3 p a ô o T a n  o a e H b  k o m - 
naK TH blË  pyÔH.TbHHK RO 1 0 0 0  A  C JIHHeËHblMH) K0HT3KTaMH. IlyT eM  
KOMIUieKTOBajlHSi HeCKO.TbKHX TTKHX gyÓHJIbHHKOB B OflHH JieTKO riO Jiy-
■qaeTca pyórijibH H K  ä jih  t o k o b  a  o  1 0  0 0 0  A .

PyÖHJibHHKH h  nepeK JH oaaT ejiH  x o t h  h  He cao acH b ie  a n n a p a T b i ,  oaH aK O  
s e e  ace  T p e ô y io T  3 a  c o ô o ë  n o c T o a H H o ro  H aôatoaeH H H , h  o c o ó e H H o  3 a  k o h - 
TaKTaMH. ripn HeaocTaTOHHOM H a a 3 o p e  K o nraK T bi M oryT  o k h c jih t b g s  
h  CHJibHO n e p e r p e ß a T b c a .  ü .th H3Óe>KaHHH s T o r o  HB.aeHHa n o n a r a e T c a  KOH
TaKTbl pyÓHJIbHHKOB nepH O Ä H aecK H  C M asbiB arb  B asennH O M , a  TaK»ce n o a -  
B e p ra T b  3aaHCTKe n p n  n o a ro p a H H a x .

§ 48. PAEOTHH nPOUECC ABTOMATOB

A ßTO M aTH aecK H e MaKCHMaabHbie h  m h  h  h  mhji b h  h  e  B biK JiioqaTejiH  rioaB n/iH C b 
j j k q  a aB H o , h o  n o n a  H an p aa ceH H e  sK cn ao aT au H O H H b ix  ycTaHOBOK He n p e -  
B b im a .io  5 0 0 — 6 0 0  V  n p n  cpasH H T eabH O  H e ó o /ib u iH x  m o ih h o c th x  y c T a a o -  
BOK, He B03H iiK a/io  o c o ó b ix  TexHHaecKHX TpyjmocTeË a a a  n o c T p o e H n a  
h  3 K cn ao a T au H H  T a n o r o  p o n a  a n n a p a T O B .

AßTOMaTH n o c T o a H H o ro  TOKa p a sp H B a io T  n y r y  b B 0 3 Ä y x e , TaK KaK n p n -  
MeHeHHe a y r o r a e a m n x  c p e a  n e  ÄaeT t o t o  scjufieK Ta, k o t o p h ë  n o . iy a a e T c a  
H a nepe\ieH H O M  T o n e . M u  BHaer.H e m e  h 3 T e o p ir a  a y r n ,  h t o  aKTHBHOCTb 
n y r o r a c a m e Ë  c p e a b i  n p o H B JiaeT ca  apK O  b MOMeHcru n p o x o .u a  TOKa n e p e 3  
Hy.Tb. n p H  ropeH H H  K e  Ä y n i ,  ocoóeH H O  n p H  óoabU iH X  TOKax, p a3 H H u a , 
BHocHM aa c p e a o Ë ,  cpaBHHTe/ibHO o a e H b  H eB eaH K a, a  c jien o B a T eab H O , « e s e -  
jiHKa o n a  h  b  a y r e  n o c T o a H H o ro  TOKa. C a e a y e T ,  oA H aK o, saM eTH Tb, h t o  
aeËC TB H e r a c a m n x  c p e a . n p o a B a a e T c a  b o ó a a c T H  M ajib ix  t o k o b , h to  n p n -  
B03HT K 3Ha«íHTejIbHMM nepeH anpaJK eH H H M . TaKHM 0Ó p330M  KOHCTpyKTHBHbie 
h  aK Cn.aoaTapH O H H bie ycao lK H eH H a, BHOCHMbie npHM eHeHHöM a y ro ra c a m .H X  
c p e a ,  He O K ynaiO T ca h  aa> x e  M o r y T  O K a3aTb B p e aH b ie  b jih h h h h .

3 a  nocaeflHee B peM H  m o lu h o cth  T a ro B b ix  ycTaHOBOK nocToaHHoro TOKa 
CH.TbHO B03P0CJIH. 3;ieKTpH(j3HKaii.HH TpaHcnopTa ya<e BbixoAHT aaaeKO 3a 
n p e a e a b i  r o p o a c K o r o  T paM B aa. H e a a n e x o  yace t o  BpeMH, Koraa Becb 
HieJie3HOjropo>KHbiË TpaHcnopT óyaeT 3JieKTpH(t>HUHpOBaH. OqeBHÄHO, TaKoe 
pa3 B H T n e npHMeHeHHH s.’ieK T p in iecT B a b  T p a H c n o p T e  n o T p e 6 o B a .n o  h b a a a b -
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156a. CxeMa HopMaabHoro «bar. 156b. Cxeiwa óbicTpoAeñ-
aBTOMaTa. cTByiomero asTOMaTa.

HeftuieM n o T p eô y eT  e m e  co3nannH 6oJibiiiHX npeo,öpa30BaTejibHbäx noncTaH - 
uhK . C pocTOM MOïUHOCTeË pocjiH  h  Hanpa>KeHna. CeËaac y a re  B K cruioara- 
p y iO T C a TaroBbie ycT3HOBKn nocT oaH H oro  T ona c paôoHHM HanpaaœHHeM 
B 3 000 V.

K o p o T K H e  3 a M h iiíaH n a  b cera B e a y T , Kai< n 3B ecT H O , k  o 6 p a 3 0 B a H H io  
K p y r o B o r o  o r e a  h  a K O JiJieK T ope  n p e o ô p a s o B a T e j i e Ë  h  r e H e p a r a p o B ,  e c im  h x  
H e A HK BH flH pOBaTb AOCTaTOHHO Ô H C T pO . B C iiy a a e  pT yT H H X  B H n p aM H T èJieË  
H eflO  CT 3TO HH 0  ÔbICTpO JIHKBHAHpOBai-IHOe KOpOTKOe MOHCeT nO B eCTH

k  noaBJieHHio oóparaoro  3aaŒraHHa h  3aMHKaHHio Meamy anonaMH. Kax 
t o ,  T a x  h  a p y r o e  npHBOÆ HT k  o a e H b  T a a re a b iM  n o caen c T B H H M  -h  TpeôyeT 
3KTOBHOË 6opb6bI C 9TMMH HBJieHHHMH.

OnuT n o K a 3 H B a e T , h t o  x a x  KpyroBOË o r o r i b  H a KOJiJieKTope, Tax h oôparaoe 
3a>KHraHHe T p e ô y i o T  H 3BecraoË ÆJiHTeJibHOcra B peM eH H  a n a  c B o e r o  b o 3 h h k h o - 
seHHa, nosTOMy, ecjin BHKJiioaeHHe Koporaoro 3aMbiKaHHa npoH3Becra 
AOCTaTOHHO O biC T po , t o  m oîkho  H 3 Ô erH y T b  a B a p n H .

3 r a  T e x H H H e c K n e  T p e ô o B â H H a  n p u B e J iH  k  n o c T p o e H H io  T a x  H a 3 b iB a eM b ix  

6 b I C T p O i e f l C T B y  K H U H X  a B T O M a T O B .  O lIH  3H3MHTeJIbHO CDIOlKHee 

H J lO p O łK e  OÖbIHHblX M aKCHM âJIbHblX aB T O M aT O B , H T f le  3 T 0  B03MO>KHO, m e

ne TpeôyeTca coKpameHHe no  bosmobîho Maaux npeaeaoB AJiHTe/rbHOcra 
KOpOTKOTO 3aM H KaH H H , TaM  C T p eM aT C H  OÔ OËTHCb C O Ô b l B H b l M H  3 B T O -  

M a Ta MH.
OcHOBHoe p a 3 J in an e  Meacay óbiCTpoaeflCTByiomHM ą m oôbiKHOBeHHHMH 

EBTOMaTaMH H COCTOHT B TOM, lITO y  HepBHX OCOÔeHHO CHJIbHO coicpam eHO 
coôcTB eH H oe BpeMa, t .  e . MexaHH3M 3itaaHTeJibHO ó b ie rp e e  OT3biBaeTca npH 
HapyuieHHH H opM aabH oro peaoiM a. OôHKHOBeHHbiË aBTOMaT HMeeT c o ô c tb c h -  
H oe BpeMa n o p a a n a  0 ,3 — 0 ,1 5  cex ., t .  e . e r o  KOHTaKTbi npH xoaaT  b neË- 
CTBHe cnycTH 0 ,3 — 0 ,1 5  c e x .,  n o c a e  T o ro  n a x  t o k  b BbiKaroaaiom eË KaTyuiKe 
a o e r t i r a e T  ycTaHOBaeHHoro n p e a e a a .  y  ôbïCTpoaeËCTByroiiiHX aBTOMaTOB 
coôcTBeHHoe BpeMa MoaceT 6biTb coKpaïueHO y a re  no th c h h h m x  a o a e Ë  
cexyHÄbi.

11 3aK. 1311. — ByTKeBH>i BD. B. u MenwcyMOB, A. M.
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y cK o p em e aefiCTBHH b ÖHCTpoaeftCTByiomeM aBTOMaTe aocTHraeTca TeM, 
mto no bo3MO)khocth BHÖpacbiBaiOTca BCHKHe npoMeiKyToqHbie cuenaHioiu,He- 
MexaHH3Mbi h aeTaan (coöaqKH, 6oHkh).

H a cjjHr. 156a  noKa3aHa npHMepHaa cxeMa MaKCHMaabHoro aBTOMaTa. 
Koraa TOK B KaTyinKe K  aOCTHTHeT H3BeCTHO0 BejIHMHHbl, cepaeHHHK npH- 
TarHBaeTca h aeßcTByeT Ha coöaqKy C, yaepw uBaiom yio cucreMy pbiqaroß. 
npH  ocBoöoÄaeHHH pbiaaroB npyiKHHa 77 npon3BoanT BbiiuiioqeHHe aBTo- 
Maia. Kan bhäho, TpeöyeTca ueaaa uenb nocaeaoBaTeabHbix npoueccos,, 
npeauie qeM KOHTaKT npnaeT b aßHaceHHe.

Jlpyroe a eao  b ÖHCTpoaeftCTByioineM aBTOMaTe ((|)Hr. 156b ). 3aecb  n oa -  
BHÄHbiß KOHTaKT HenpepbiBHO yaepÄHBaeTca aaeKTpoMarHHTHoft KaTyniKOft K u  
KOTOpaa aoaaoia  npeoaoaeßaTb nocToaHHO aefiCTBue BMKaioqaioinefi npy- 
>KHHbi 77. H a to ä  ace saeKTpoMarHHTHOii CHcreMe CHaHT h bhtok  772, 06- 
TeKaeMbifl tokom . Koraa to k  b nenn npeB3O0aeT H3BecTHbiß ycTaHOBJieHHbift 
npeaea , t .  e. MarHHTHHft h o to k  yMeHbiiiHTca ao  TaKofl cTeneHH, h to  
cepaeqHHK C  He öyaeT b coctohh hh  yaepacHBaTbca, Toraa npoH3ofiaeT 
BbiKaroqeHHe nenn. 3aecb  oTcyTCTByioT aBuxceHHH npoMe*yToqHbix saeMeH- 
tob , a noTOMy h BpeMa aeiiCTBHa aBTOMaTa 3HaqHTeabHO coKpamaeTca. Ha 
OTaeabHbix cxeMax ÖHCTpoaeftCTByiomHX aBTOMaTOB mm eine oeraHOBUMCs 
aaaee, a ceHqac nepeftaeM k paccMOTpeHHio npouecca HapacTaHHa TOKa 
b nenn npH kopotkom  3aMMKaHHH. 3HaH«e SToro (JiaKTopa oqeub b3>kho,. 
Taa KaK oho onpeaeaaeT oaHy H3 caaraeMbix BpeMeHH aefiCTBHa aBTOMaTa 
o t  caMoro Haqaaa noaßaeHHa KopoTKoro 3aMbiKaHHa b nenn.

Kaa H3BecTHO, to k  b Herrn He MoateT HapacTaTb mthobchho, ecan BHe- 
3anHO 3aMKHyTb 9Ty uenb. E c m  uenb c o c to h t  H3 HHayKTHBHocTH h conpo- 
THBaeHHH, t o  oöm ee ypaBHeHHe TOKa b nepexoaHHii nep n oa  npeacraBHTca, 
KaK H3BeCTHO H3 OCHOB SaeKTpOTeXHHKH, CaeayK)LUHM 0Öpa30M:

7i =  700( l - r i ) > (48,1>

E
rae 7 =  — —  ycraHOBHBiiiHficH tok KopoTKoro 3aMbiKaHHa;o° e

E  —  9. a . c. HCToqHHKa saeKTpHqecKoii aHepran;
7? — OMHqecKoe conpOTHBaeHHe nenn, BKaioqaa BHeuiHee co- 

npOTHBaeHHe uenH h BHyTpeHHee conpOTHBaeHHe MauiHHu;
^  LT = — —  nocToaH H aa BpeMeHH nenn.

L  —  HHayKTHBHocTb B cero  KOHTypa, t .  e. Bceft nenn, BKaioqaa 
BHyTpeHHIOK) HHayKTHBHOCTb MaiUHH B TeHpii. O pH  HaaHHHH 
aceae3HMX Macc HHayKTHBHocTb, B o o ö m e  r o ß o p a ,  B eanqH na 
He nocTOBHHaa, h o  a a a  y n p o w eH H a  aaabH ebm H X  p a c c y a ia e -  
HHft m h e e  öyaeM  cqHTaTb BeaHqHHOü n o c ro aH H o ft.

Ha $Hr. 157 npeacTaßaeH rpac|>HqecKH 3aicoH HapacTaHHa TOKa no B p e
MeHH. 06o3HaqHM nocpeacTBOM 7j t o t  to k , npH kotopom  HaqHHaeTca npo- 
iiecc aeßCTBHH BHKaioqaioiu,Hx Mexann3M0B, t .  e. t o t  to k , npn kotopom  
BTHTHBaeTca cepaeqHHK Bbii<aioqaiomeii KaTyuiKH Ha cjinr. 156a Han Haqn- 
HaeT ocBo6o>KaaTbCH HKOpb b aBTOMaTe (|)Hr. l £ 6 b. 9 t o t  to k  ae>KHT
Bceraa Ha naqaabHoii noqTH npaMoaHHeftHoß qacTH kphbo0 HapacraHHa 
TOKa, nosTOMy o c o ö u a  HHTepec npeacraBaaeT caopocTb HapacTaHHa TOKa 
b HaqaabHHfl momcht. CKOpocTb b HaqaabHuft momcht (7 =  0 )  onpeaeaaeT ca
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ny reM  ä h «})« 
HeHHH (48 ,
3KHTB B nC
HOß t  —  0

HJIH, TaK KaK

noayqHM
4>Hr. 157. H apadaH H e nocTOHHHoro TOKa 
b uenax  c pa3a«aHHMH h h ä y k th b h o c th m h  

¿1 H ¿2-

t . e. CKopocTb HapacTaHHa TOKa b HaqaAbHbiß momcht K opoTK oro 3aMbi- 
kbhhh npH  nocToaHHOä 3. ä . c. p e n n  o n p e p ep a eT c a  HHpyKTHBHOCTbio k oh - 
T y p a , a HMeHHO o6paTHO nponoppH O H aabH a BejiHHHHe HHÄyKTHBHOCTH.

Ha «})Hr. 1 5 7  npepcTaB neH a 3aßncHMOCTb HapacraHHH TOKa n o  BpeMeHH 
n p n  pa3anqH H X  HHÄyKTHBHQCTHX p e n n , npnqeM  Z.2 > Z . j .  E c jih  Harn ä b to -  
n aT  OTperyjrapoBaH  tb k h m  o6pa30M , h t o  o h  OT3biBaeTca Ha t o k  I v  t o ,  
oaeBHÄHO, BpeMa, b TeneHHe KOToporo t o k  pocTH raeT 3HaneHHH TOKa BbiKflio- 
qeHHH 71, öypeT  3aBHceTb o t  HHÄyKTHBHOCTH p e n n  (npn E  =  c o n s t) .  npnö-
.TH3HTeÄbH0 MOÄHO CHHTaTb, HTO

rp e  t1 —  BpeMH HapacraHHH TOKa ä o  3HaneHHH I v  B oöbiHHbix aBTOMa- 
Tax, n o a i e  t o t o  KaK t o k  Ä O C T H ra eT  3HaaeHHH, n p n  KOTOpOM npHxoÄHT 
b ÄettCTBHe BbiKÄioqaiomaH KaTyujKa, ä o ä jk h o  npoßTH  e m e  cpaBHHTe/ibHO 
3HaHHTeÄbHoe BpeMH (He MeHee 0 ,1 5  ceK.), n p e x ip e  neM k o h t3 K th  e ro  Hap- 
HyT pacxoflH T bca.

B ÖHCTpoÄeßCTByiomHx aBTOMaTax BpeMH s to  3HaPHTejibHo MeHbine, ho  
TaK hah  HHaae o ho  B cerpa  cym ecTByeT h HBAaercH opeH b xapaK TepH oß 
BeÄHHHHOß. OöbiHHo s to  BpeMH, t . e. BpeMH, npoTeKaioiH.ee OT T o ro  MO- 
MeHTa, K o rp a  tok  ÄOCTHraeT 3HapeHHH TOKa BbiKAioqeHHH ( / j ) ,  äo  MOMepra 
H anana pacxoxiÄeHHH kohtäktob aBTOMaTa, h och t  Ha3BaHne c o ö c T B e H -  
H o e  B p e M H .  OÖ03HaHHM e ro  nocpepCTBOM t2.

Ha dpur. 1 5 8  paHbi 33bhchm octh  HapacTaHHH TOKa ot BpeMeHH h npo- 
p e c c a  pa3pH B a ääh oöb iPH oro  aBTOMaTa a h ääh öbiCTpoÄeßCTByjonrero 
aBTOMaTa b. Ha ÄHarpaMMax noKa3aHbi KpoMe 0Tpe3K0B t x h t.2 eu re  h T pe- 
t h K 0Tpe30K  BpeMeHH, b T epeaH e KOToporo nponcxoÄ H T n p o n e c c  pa3pH B a 
Äyrn. 06o3HaqHM e r o  cooTBeTCTßeHHo nocpepcTBOM t3. TaKHM oöpa30M  
o ö ip e e  BpeMH cpaöaTbiBäHHH aBTOMaTa CKAapbiBaeTCH H3 T pex  caaraeM bix, 
a HMeHHO

Bce s t h  Tpn cnaraeMbix h b jij io tc h  (})aKTHqecKH He 3 3 bhchm hm h ppyr o t  

Äpyra. KajKpoe H3 h h x  MOH<eT caMOCTOHTenbHO BapbnpoBaTbCH b T y  h ä h  
ppyryio CTopoHy.

11*
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iXíiH oöbiqHbix aBTOMaTOB oôm ee  
BpeMH aeftCTBHH cocTaBaaeT Benn- 
HHHbi nopaflKa 0 ,2 5 — 0 ,5  ceK. rip n  

a j TaKHX BpeM eHax ä b H c tb h h  t o k  k o -  
pOTKoro 3aMHK3HHH B n,enH y c n e -  
BaeT AOCTHFHyTb CBoeË nonHOË Be- 
JIHHHHbl, B CBH3H C HeM yTHJKe- 
jiHeTca h  p a 3pbiB n y n i.

y  6bICTpOÂeËCTByîOIHHX 3BTOM3- 
TOB 3H3HHT63bH0 COKpamaeTCH OT- 
pe30K  BpeMeHH t2 (cOÖCTBeHHOe 
BpeMH). 9 t o  CH3BH0 OTpaxcaeTCH 
Ha o ó m e n  BpeMeHH neËCTBHH aB- 
TOMaTa t. y  ÔHCTpoaeËCTByromHx 
aBTOMaTOB COÓCTBeHHOe BpeMH KO-

'  aeöaeTCH b n p e n e n a x  0 ,0 0 3 —  
0 ,0 0 8  ceK. 0 6 rn .e e  ace BpeMH 
cocTaBHHeT BeaHHHHa n o p a jiK a  
0 ,0 2 — 0 ,0 3  ceK ., t .  e .  i îo h th  
b 1 0  p a 3  MeHbrne n o  cpaBHeHHio 
C OÖBIHHBIMH aBT0M3TaMH.

Kan oco ó o  BatKHoe oöcTOHTenh- 
c tb o  3flecb caeayeT  - nonnepKHyTb 
TO, HTO IIpH 6biCTponeñCTByiomHX 
aBTOMaTax n popecc pa3pbiBa Haery- 
naeT Tan öbicTpo, h t o  t o k  KopoT- 

Koro 3aMHKaHHH He ycneBaeT nocTHrayTh CBoero MaKCHMaabHoro 3HaneHHH. 
9 t o  He TonbKO oôaem aeT  paôoT y caMoro aBTOMaTa, h o  h  samnmaeT ceTb, 
noBbiuian TeM caMbiM ee HaneacHOCTb neËCTBHH.

Kan Mbi BHfleaH h3 raaBbi, nocBHmeHHOË paccMOTpeHHio Âyrn îioctoh h -  
Horo Tona, HeoöxoÄHMbiM ycaoBHeM ee  rameHHH h b jih c tc h  noBeneHHe ee 
n o KpnTHHecKOË .zyiHHbi. M onmbie aBTOMara oöuHHO nan ycKopeHHH n p o- 
uecca pacTHrHBaHHH n yra  cHaöxcaioTCH cnennaabHbiMH npHcnocoöJieHHHMH. 
HHane noTpeôoBaaocb óm  c jih ih k o m  3HanHTejn>Hoe pa3BeneHHe KOHTaKTOB, 
t .  e. b pe3yabT3Te c jih ih k o m  ôojibniHe pa3Mepbi âBTOMâTOB h  3HanHTeabHoe 
yBejiHHeHHe BpeMeHH HJiHTejibHOCTH ropeHHH n yra . 9 t o  b c b o io  onepeflb  
noBeao 6 bi k  óojiee CHJibHOMy H3Hocy KOHTaKTOB b yxynmeHHio Booôm e 
c b o ë c tb  annapaxa.

Han ycKopeHHH npouecca  yiyiHHeHHH nyra HeoôxoitHMO B03aeËCTBOBaTb 
Ha Hee c caMoro Hanaaa pacxoacaeHHH KOHTaKTOB. rioaoJKHTeabHyio poab  
HrpaioT pora, kotophm h CHaöacaeTCH racHTeabHan KaMepa. H yra b 3tom  
caynae ôbiCTpo nepeBonHTCH c HCKporacHTeabHux k oh t3k tob  Ha pora, rae 
OHa yace pacTHrHBaeTCH h racHTCH. 9 î a  Mepa 3amHto,aeT k o h t3 k th  b b to-  
MaTa, ho em e He oóecnenHBaeT Hanaextamefî CKopocra pa3pbiBa n yra . Raa 
6oaee SHepnniHoro pacrarHBaHHa nacTO Hcno;ib3yioT MarHHTHoe nyTbe, 
KOTopoe npencTaBHHeT c o ô o ë  ne h to  HHoe, Kax Martih th h ë  noTOK, 
HanpaBaeHHbiË n on ep ex  nyroB oro CToaôa h cosnasaeMbiË o ö h h h o  npH 
noMoniH KaTyuieK, oÔTexaeMbix TeM ace pa3pbiBaeMHM tokom . npH  stom  
b cany saeKTpOÂHHâMHqecKoro 9< Ä |k T a nyra HaannaeT Obicrpo nepeMe- 
maTbCH BBepx, nonanan b cneijHaabHyK) nyroracHm yio KaMepy.

-» -it, 1

* ltj2l* '

Owr. 158. ripouecc HapacTaHHK h pa3pHBa 
Toxa n p a  paß o T e  HopM aatHoro h PbiCTpo- 

neËCTByiomero aBTOMaTOB.
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4>Hr. 159. K oH TaK TH oe yc T p o ftc T B O  a B io -  
M aTa H H 3Koro H an p aaceH H a c MarHHTHbiM 

ÂyTbeM.

B J in eT  c o 6 o ñ  H e n p o c T o e  n e p e -  

H e c e H H e  a y r n  K a K  n p O B o a H H K a  

H3 O f lH o r o  M e c T a  t o h k h  n p o -  

C T p aH C T B a B f l p y r o e .  M a r H H T -  

H o e  a y T b e  b h o c h t  H e a T O  O TaH H H O e n o  cp a B H e H H io  c  y a a H H eH H eM  a y r n  

B03flyilIHb!MH nOTOKaMH. JJejIO  B TOM , HTO n p H  MaTHHTHOM f ly T b e  S f le K T p O -  

A HH aM H HecKH M  B03Â eËCT BH H M  n o a B e p a c e H b i H o c H T e a n  3 a p a a o B  h  b  n e p B y i o  

o n e p e f l b  a a e K T p o H b i;  h m c h h o  o h h  h b j ih io t c h  TOHKaMH n p H aoa< eH H H  a a e K T p o -  

Ä H H aM H M ecK O ft c h h m . B p e 3 y j ib T a T e  n o a y a a e T c a  T e H a e H u n a  cM em eH H H  aaeK- 
T p o H O B  n o  O T H om eH H K ) K H e ß T p a a b H O M y  r a 3 y ,  h t o  o c o ß e H H O  B a x Œ O  aaa 
ö b iC T p o r o  ra m e H H H  a y r n ,  T a K  K a K  H a n p jo K e H n e  H a a y r e  n o a H H M a e T c a  H e 

T o a b K O  3a cneT e e  y a a H H eH H H , h o  h  3 a  c a e T  ee ß o a e e  h h t 6 h c h b h o ë

aeHOHH3aUHH.
f l a a  T o r o  H T o ß b i p a 3 p b iB a e M y io  a y r y  n o  b o 3 m o > k h o c t h  o ß e 3 B p e a H T b ,  

o rp a H H H H T b  3 aH H M aeM H ü  é io  o ß-b eM  h  b  t o  » e  B p e M a  y c K O p H T b  n p o n e c c  

ee ra m e H H H , c a y a t a T  c n e u H a a b H b ie  K a M e p b i, b  K O T O p b ie  3 a T a r H B a e T c a  a y r a  

n p H  B b iK a to a e H H H . B a B T O M a T a x  H e ß o a b i n o ß  m o l u h o c t h  h  H e B b ic o K o r o  H a n p a -  

aceHHH ( a o  500— 600 V) a y r a  a o c r a T O H H O  H aa eacH O  p a 3 p b iB a e T c a  b c a M o ft 

o ß b iH H o ft K a M e p e , n p e a c T a B a a i o i u e ä  c o ß o ß  n p o c T O  H e ß o a b i n o e  o r p a a < a e H H o e  

n p O C T p a H C T B O , B K O TO PO M  p aCX O aH TCH  H C K p O ra C H T e a b H b ie  K O H T äK T b l. H a 3 H a -  

n eH H e t 3 k h x  K a M e p  b  3 t o m  c a y a a e  c ß o a H T c a ,  ra a B H b iM  o ß p a 3 0 M , k  o r p a H H - 

a e H H io  M e c T a , 3a H H M a e M o ro  a y r o ß .  Ha c jm r. 159 n o K a 3 a H a  n p o c T a a  K a M e p a  

c K a T y m K a M H  M a r a H r a o r o  a y T b a .

O a H a K O  n p H  ß o a b m H x  o T K a r o a a e M b ix  T O K a x , a o c T n r a i o m H X  H e c K o a b K H x  

t h c h h  a M n e p , a y r a  a o c T n r a e T  a a a < e  n p n  500 V C T o a b  ß o a b u iH X  B e a n a H H , 

h t o  n p H x o a n T c a  n p n ß e r a T b  k  c n e u H a a b H b iM  M ep aM  e e  o r p a H H a e H n a . Tax, 
H a n p H M e p , c jm p M a  AEG a e a a e T  y c b o h x  ß b ic T p o a e ß C T B y io m ,H x  aB TO M aTO B 

n e p e r o p o a K H ,  n p e r p a a < a a K ) m n e  C B o ß o a H o e  y a a H H e H H e  a y r n  3a  n p e a e a u
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O u r. 162. / ly ro ra c a m a H  xa- 
M epa c aceaesH oft pem eTK ofl.

flodßu>kHOü
ko H m ah m

MazHurriHoeo
dymbn

O n r .  161. f ly ro r a c a m a a  KaM epa c
IMOCKOCTHMH.

npOÄOaBHbIMH

xaMepbi. Best KaMepa, b tom HHcae h neperopoflKH, aeaaeraa h3 H3oanpyx>- 
mero h orHeynopHoro MaTepnaaa (cjrar. 160).

O n p M a  GEC a a a  y a y m u e H H st y cao B H fl ra m e H H a  ayra pa3 0 H B aeT  K aM epy 
n e p e r o p o a x a M H , pacnoaoxceH H biM H  b  n a o c x o c r a  aBHjxeHHH a y r a .  I I o n e p e H -  
HBiił p a 3 p e s  T a x o ft x aM ep b i n o K a3 aH  H a 4>nr. 1 6 1 .  B a a r o a a p a  HaaHMHio 
CH.Tt.Horo M arH H T H oro n o n a  (M arH H T H oro  f ly x b a )  a y r a  b x o t h t  b y3K H e 
me.TH M eacuy n aocxocT H M H , r a e  n o a s e p r a e T c a  6 o a e e  h h t c h c h b h o R a e n o H H 3 a -  
UHH. 9 t o  B eaeT , oaeB H jiH O , K noB biu ieH H io  HanpHJKeHHH Ha a y r e ,  hto 
paBHOCHJibHO yB eaH aeH H io  ä jih h h  a y r a .

B nocaeaHee BpeMa X 9 M 3  Ha cbohx oöbiaHbix aBTOMaTax, npeaHa3Ha- 
HSHHblX Äfla OTKJHOaeHHH ÔOablHHX nOCTOaHHbIX H nepeMeHHHX TOKOB, npa- 
MeHHJi pemeTKH H3 5xeae3Hbix naacraH. PemeTKH ara npeacTaBaaioT coöoB  
paa naacraH <|>opMH, noKa3aHHoil Ha 4mr. 162, pacnoaotxeHHbix Has pa3- 
pbiBaeMoft ayroft.

BcaeacTBHe saexTpoM aranrabix c«a ayra BTarHBaeTca b pem eTxy h  3a- 
xoaHT Ha naacTHHbi h, caeaoBaTeabHO, pa3ÓHBaeTca Ha p a a  kopotkhx ayr. 
Ha ocHOBaHHH onuTOB, npoBeaeHHHX b aaöopaTopHH X 9 M 3 , 6 biao ycTa- 
HOBaeHO, aro  npH noMOUiH TaKoro aBTOMaTa Ha 200 A OKa3aaocb bo3- 
MO>KHHM OTKatOHHTb Ha nOCTOHHHOM TOKe

25 000 A npH  250 V,
17 500 A npH  550 V,

h Ha nepeMeHHOM Tone

25 000 A npn 550 V.

Ilpa nepeMeHHOM Tone aeftcTBHe pemeTKH 3HanHTeabHO atj^ekraBnee,
Tan KaK b 9TOM caynae Hcnoab3yeTca HBaeHHe ôbiCTporo BoccTaHOBaeHna 
aHBaeKTpHHecKOä n p o a H O c ra  OKoao K aT oaa 3a BpeMa n p o x o a a  TOKa aep e 3  
HyaeBoe 3HaaeHHe.

n p H  n e p e x o a e  a y r a  Ha pem eT K y r a c a o  KaTOaoB c p a s y  a e a a e r a a  paB -
HbiM HHcay naacTHH, h  npH  nepBOM ace n p o x o a e  ra>xa u e p e a  H yab a y r a  
npep b iB aeT ca , Tax x a x  HanpaaceH He c e r a  o x a tx e T c a  HeaocTaTOHHbiM, qroóbi 
CHOBa 3a)xeqb  a y r y .

npH nOCTOHHHOM TOxe aeftcTBHe pemeTKH ytxe caeayeT o 6i>HCHHTb yMHO- 
>xeHHeM HHcaa xaToaHbix h aHoaHbix naaeHHñ. Ecan mh oóo3HauHM cyMMy
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K a T O Ä H o r o  h  a H O Ä H o ro  n aa eH H H  a e -  

p e 3  f / 1 , t o , e a r n  M H cao a y r o B b i x  

n p o M e a c y T K O B  y B e a n a n x c s i ,  t . e .  a y r a  

p a 3 o 6 b e T c a  H a p a a ,  n o c j i e a o B a i e a b H O  

B K a jo a e H H b ix  a y r ,  h h c j io  k o t o p h x  

ö y a e r  n, pe3yabTnpyioinäfl cy M M a  

a H o a H b ix  h  K a T o a H b ix  n a a e H H Ë  c o -  

CTaBHT Uxn. E cjih  noao>KHxb j y i a  

a y  FH c >i<eae3HbiMH s a e K T p o a a M H

U\ =  Ua -\-U i —  30 V, to  npH
500 V HanpHX<eHHfl HeoóxoauMO

50° 17
K a K  M a K cu M yM  — —  — 11 n p o M e -

OU

jKyTKOB, T. e . 1 8  naacTHH. B  a e Ë -  
CTBH TeabH O CTH  e m e  a a c T b  H a n p a -  

3KeHna naaaeT Ha a y r o B O Ë  c t o j i ö .

H a e a  npH M eH eH H a p é m e tO K  H3 )¡<e- 
a e 3 H b ix  n a ac T H H  a a a  y a y a m e H H a  
r a m e H H a  a y r  n o c T o a H H o r o  TOKa 
n p H H a a a e a c H T  ü o a H B O - J lo ó p O B o a b -  
CKOMy. B  n o c a e a H H e  r o a w  T e o p n a  
K o p o T K o ft a y r «  n o a y a H a a  p a 3 B H - 
r a e  b T eo p H H  C a e n a H a  n p u M eH H - 
T eab H O  K nep eM eH H O M y  T O K y h

H a r n a a  C B oe n p a K T H a e c K o e  o c y m e c T B a e H H e  b B b iK a io a a T e a e  „J],eH O H “ , b u -  

nycK aeM O M  <J)HpMOË W e s t i n g h o u s e .

<i>Hr. 163. CxeMa napa/weabHott paÓOTH 
aßyx pTyTHbix BbinpHMHTeJieft.

1 — MacjiHHue BUKJiionaTejiH; 2 — aBTOMara o6pai- 
Hoń mouihocth; 3 — MaKCHMaabHue aBTOMatbi.

§ 49. PA3HOBHÄHOCTH ABTOMATOB

a )  B b i C T p o a e Ë C T B y i o u ] . H e  a b  t  o m a t  bi. E b iC T p o a e Ë C T B y io i im e  

a B T O M a T H  H a x o a a T  C B o e  n p n M 6 H eH H 6  b H a n ö o a e e  o T B e T C T B e H H b ix  y c T a H O B K a x  

n o c T o a H H o r o  T O K a . M b i y a < e  O T M e a a a H , h t o  o ö p a T H o e  3 a a c H r a H n e  b  p T y T -  

HOM B b m p H M H T ea e  w m  K p y r o B O Ë  o r o H b  H a « o a a e K T O p e  r e H e p a T o p a  h a h  
n p e o ö p a 3 0 B a T e a a  c n o c o Ö H b i n o a B H T b c a  B c a e a c T B H e  H e a o cT a T O H H O  ö b i c r p o  

aH K B H a n p O B a H H O rO  K O p O T K O rO  3aM U K aH H H . B H C T p O a eflC T B yiO tH .H Ë  aB T O M aT  

a e f l c T B y e T  H a c m a b K o  ö b i c r p o ,  h t o  n o 3 B o a a e T  jiH K B n o ,H p o B a T b  a ß a p H io , H e 

jx a ß a a  e i t  p a 3 B H T b c a  ao e e  M a K C H M a a b H o ro  n p e a e a a .

Ha 4>nr. 163 n o K a3 aH a  T H n H ra a a  cxeM a 3am HTbi ycTaHOBKH p T y ra b ix  
B binpaM H T eaeË  n p w  n o M o m n  O biCTpoaeËCTByiom H X  aBTOM aroB o ó p a T H o ro  
TOKa h  MaKCHMaabHbix. M aKCHM aabHbie aBTOMaTbi B K aioaeH H  Ha ( |)H a e p a x  
h  npHXOAHT b a e ß c T B u e  b c a y a a e  n e p e rp y 3 K H  « a n  aß ap H ft Ha (|)HAepe. 
ÂBTOMaT o ö p a T H o ro  TOKa npHXOÆHT b aeflCTBHe b  c a y a a e  o ó p a r a o r o  3aaiH - 
FäHHH H 9THM CaMbIM MOÄeT npeflO TB paTH Tb OnaCHOCTb B03HHKH0BeHHH 
KOpOTKOrO BHyTpH pTyTHOTO BbinpHM HTeaa (M O K ay aHOaaMH) H B TO * e  
ßpeMH H3ÖaBHTb B T o p o ß  pTyTHHK o t  B H eu iH ero  KOpOTKOrO, KOTOpoe B c e ra a  
HMeeT MecTO b c a y a a e  o ó p a T H o ro  3aa<HraHHa o a H o r o  h 3  h h x .

BuerpOaeËCTByiOIHHË aBTOMaT C pa3MarHHMHBaiOmHM BHTKOM JierKO MO- 
TKeT öbiTb nepeKaioaeH h a h  nepeaeaaH  Ha aBTOMaT o O p arao ro  TOKa. ÆeËcx- 
BHTeabHO, CTO HT H3MeHHTb üOAapHOCTb TOKOBOrO BHTK3, H TOraa OH npH 
npHMOM TOKe He aacT BbiKaiOMe»«, a HaoöopOT, öyaeT TeM cnabHee a e p -
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4>nr. 164a. yaepacH- 
BaiomHH 3JieKTpoMar- 
HHT 6bICTpOÄe8cTByiO- 
iiiero aBTOMaTa GEC.

4>ht. 164. CxeMa óbiCTpofleflcxByiomero 
aBTOMaïa GÉC.

acaTb noflBH5KHyio nacTfa an - 
napaia, qeM 6oabme t o k  
b uenH; ho ctoht TOKy H3- 
MeHHTb CBoe HanpaBJieHHe, 
KaK noae yaepaíHBaiomero 
3JIBKTpoMarHHTâ o caaö eß aeT  h  
aBTOMaT cpaôaTbiBaeT.

H a <j)Hr. 164  noKasana cxeMa ôbicTpoaeËCTByiomero aBTOMaTa GEC,, 
OTKyaa acma h aaeKTpHaecKaa h MexaHHaecxaa aacTb: 1 h 2  —  KOHTâKTbi 
aBTOMaTa, 3  —  ya;epx<HBaiom.HË aaeKTpoMarHHT. K onia  aBTOMaT npH noMom» 
saeKTpoMarHHTa BKaKmaeTca,' t o  axopb 5  npHTarHBaeTca k cepae^HHKy 
h nponoaacaeT b btom noaoaceHHH yaepacHBaTbca. B6.th3H o t  axopa 5  
noMeuieH cepaeaHHK pa3MarHHHHBaiomero BHTKa 4 . K oraa to k  b iienn 
npeB30ñaeT H3BecTHbiË n p eaea , noTOK, C03.aaBaeMbiË pa3MarHHHHBaiomnM 
bhtkom, KOMneHCHpyeT b  MecTe yaepacHBaHHa axopa 5  noTOK raaBHOË 
OÖMOTKH b TaKOtt Mepe, HTO BbiKaKmaiomaa npyacHHa npeoaoaeBaeT cnay  
npHTHÄeHHH h aBTOMaT BbiKaioaaeTca. Ha cjmr. 164a  s t o  noacHeHO e  <5o- 
aee KpynHOM MacuiTaöe. TaKHM o6pa30M npn noaBaeHHH TOKa b pa3MarHK- 
HHBaiOUieM BHTKe ÄOCTaTOTHOH BeaHHHHbl raaBHHË MaTHHTHblË noTOK KaK 
6 h  OTKJIOHaeTCH H3 HKOpa 5  H JiepeXOflHT Ha HKOpb 4. B o BCeË OCTaab-
hoë uenH MarHHTHbiñ noTOK coxpaHaeT non™  noaHyio cbok) Beanamiy.
Baaroaapa TaKOMy noaoaceHHio MarHHTHaa HHepuna cbohhtch k oaeHb 
He3HaaHTeabH0Ë Beanamie, h aBTOMaT pearnpyeT oaeHb óbierpo. HecpaBHeHHO 
6 oaee MeaaeHHoe aeËCTBHe Mbi noayHHan 6bi, ecan pa3MarHHHHBaiomHË 
BHTOK pa3MeCTHan 6bi npocTo Ha cepaemiHKe yaepacHBaiomero saexT po- 
MarHHTa.

Macro b ÔLJCTpoaeËCTByiomHx aBTOMaxax npHMenaiOT Tax Ha3biBaeMbie 
MarHHTHue rnyHTbi. Ha3HaaeHHe T 3 k h x  rnyHTOB 3aKaioHaeTca b to m , HTOóbi 
bo  BpeMa HOpMaabHOË paöoTbi t o k  He npoTexaa aepe3 pa3MarHHHHBaio- 
uiHË b h t o k ,  a „6p o ca a ca “ Tyaa npn noaBaeHHH aBapHËHoro peacHMa.

Ha (Jrnr. 164 MarHHTHbiË myHT noxasaH iiHtjipoË 6  h npeacraBaaeT- 
C060Ë npocT o uiHHy c HaaeTbiMH Ha Hee a<eae3HbiMH xoabiiaMH, b p e 3yab- 
TaTe aero myHT npnoôpeTaeT HHnyKTHBHOCTb, 3naaHTeabHO npeBbimaioiiiyio 
HHflyKTHBHOCTb KOHTypa pasMarHHBHBaioiiiero b h tk 3 .  B t o  » e  caMoe BpeMa 
OMHaeCKoe conpoTHBaeHHe myHTa MeHbme. TaKHM o6pa30M npn HopMaab- 
h o ë  paóoTe raaBHHË t o k  npoxoaHT aepe3 mnHy myHTa, npn ¿biCTpoM ace
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4>Hr. 166. y^epÄHBaiomHii 
saeKTpoMarHHT aBTOMaTa 
OÖpaTHOfl MOIUHOCTH V U.H.-

«i’Hr. 165. CxeMa 6bicT poaeftcT B yiom ero  
aBTOMaia V u. H.

HapaCT3HHH TOKa (KOpOTKOe 3 ä -  
M binaH ne, o ö p aT H O e 3aK H raH H e 
h  t .  n) ocH O BH aa HacTb TOKa 
y cT p eM JiaeT c a  b p a 3 M a rH n n n - 
Baiom HH b h t o k  b C H ay e r o
M eH bllieft HHayKTHBHOCTH.

/ l a a  ycK opeH H a n p o u e c c a  pa3 p b m a a y r n  cayxcHT MarHHTHoe ayT be,. 
co3aaB aeM oe t o k o m  ra a B H O ft  u e n n ,  n p a  n o M o m «  KaTyuiKH /2; e c a n  ace 
Ä efldBH e 3 T o r o  nyTbH HeaocTaTOHHO, t o  b  KaMepe p a c n o a a ra e T c a  e i n e  

flono.iHHTe.ibHoe MarHHTHoe ayT be.
C o B ep m eH H o  oaeB H aH O , m to  öb iC T poaeßC T B yiom H fi aBTOMaT, H 3o6pa)K eH - 

Hbiü Ha (Jw r. 163 , MoaceT öbiT b a e r x o  B binoaH eH  KaK o ö p a T H o ro  TOKa, 
T a n  h  MaKCHMaabHbiM. B ce 3 3 b h c h t  o t  H anpaB aeH H H  TOKa b pa3M arHHHH- 
B aiom eM  BHTKe no OTHom eHHio k  T o x y  b ra a B H o ß  oÖM OTxe y a e p x c H B a w - 
m e r o  aaeK TpoM arH H T a.

FIoflo6Ho GEC BbmoaHaeTca aBTOMaT h  AEG . FIpHHiiHnHaabHbiß HHTepec 
npeacTaßaaiOT ßbicrpoaeßcTByiomHe aBTOMaTbi cfiupMU F u. H. 3aecb yaep -  
aiHBaHHe nonBHKHOfi aacTH npoH3BoaHTCa He npn noMomn saexTpOMar- 
hht3, a nocpeacTBOM ocoöbix rpeöeHOK, 3y6n.bi KOTOpbix BxoaaT oaHa 
b  apyryio h ,  öyayaH ca<aTbi, cnaoß TpeHHa yaepÄHBaxiT cnay TarH, 
BbiKawaaiomefi npy>xHHbi. Ha <|)Hr. 165 noxasaHa cxeMa ycrpoßCTBa öbicTpo- 
a e f t c T B y io m e r o  aBTOMaTa V u . H. noaBHKHuß k o h t 3 k t  1 Bce BpeMa o t -  
TarHBaeTCH BbixaiOHaxHnefi ripyaoiHOfi 6  h  yaep>KHBaeTCH b o  BKaroneHHOM 
noaoa<eHHH npH noMowH rpe6eHKH 2, naacraHbi xoTopoß o k h m b io tc h  npH 
noMomH pbiaara 3  h npyKHHbi 4. Koraa t o k  b  nenn npeB30fiaeT ycra- 
HOBaeHHbiß aonycTHMbiß npeaea , axopb saexTpoMarHHTa 5  ripHTHrHBaeTCH, 
ocBoßoacaaeT rpeßeuiox 2 h  aBTOMaT BbixaxmeTCH. SaexTpoMarHHT b aß- 
TOMaTe oöpaTHoro TOKa V u. H npnoöpeTaeT Bna, H3o6pa>xeHHbiß Ha 
<J)Hr. 166 . B 9 to m  cayqae npH HopiuaabHoß paßoTe MarHHTHbifi noTOK o t  
xaTymex b  h  c 3aMbixaeTCH Hepe3 nepeMbmxy. OaHaxo, xoraa t o k  b 06-  
MOTKe a, HaxoaHiixeßCH nocaeaoßaTeabHO b nenn, MeHneT Cßoe HanpaBae- 
HHe Ha oöp araoe h  co3aaeT BCTpeaHwe aMnepBHTKH, 'b  pe3yabTaTe MarHHT- 
Hbift noTOK CTpeMHTCH 3aMKHyTbCH aepe3 HKopb h  npHTarHBaeT ero . 
B ocTaabHOM aeßCTBHe aBTOMaTa ocraeTca TeM nee ca.MbiM.
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a)

Bkmmehue

6 )

hopM.paßoma

BecbMa opnrHHa/ibHyK) CHCTeMy npeacTa- 
B3HCT COÔOË 3BTOM3T 3aB0aa „SaeXTpO- 
cpaa“. Ero noaBPHiHbift koht3KT npea- 
CTaB âeT oaHO peaoe c nxopeM saexTpo- 
MarHHTa, cocToamero H3 Tpex cepaeHHPXOB. 
Ha xaxcaoM H3 cepaeHHPXOB chsht no xa- 
Typixe. KaTyuiKa 1 cayacPT ana BxaioHe- 
hph aBTOMâTa, xaTymxa 2 —  aaa yaep>xaHHH 
3BTOM3Ta BO BKPIOHeHHOM nOaOHieHPH H Xa- 
TyuiKa 3 ripepcTaB/ineT nocaeaoBaTeabHyio 
roKOByio KaTyuiKy juin BbixaxiqeHHH. Ha 
4>Hr. 167, a, b h c aaxa cxeMa ycTpoü-
CTBa aBTOMâTa h TpH xapaKTepHbix MOMeHTa 
b cMbicae pacnpeaeaeHHH MarHHTHwx iiotokob. 
nepBoe noaoxceHpe cooTBeTCTByeT MOMemy 
BKaioaeHHH. npp 9TOM BxaxmeTCH xa
Tymxa 1 (tok  b xaTymxe 2 ocTaeTCH Bce 
BpeMfl); MarHHTHbifl noTox b xpaflHeM npa- 
BOM cepaeHHHxe xoMnencppyeTCH, h nxopb 
nepexHÆbiBaeTca BaeBO. flocae sToro tox  
b xaTyuixe 1 npepuBaeTCH, h nxopb npo- 
aoa>xaeT HaaeacHO yaep>xPBaTbCH ripn no- 
MOLU.H xâTyuixH 2. Ha 4>Hr. 167b noxa3aH 
MOMeHT, xoraa 3btom3t HaxoÄHTca noa Hop- 
MaabHofl Harpy3xoË. KaTymxa 3 aaeT Mar- 
HHTHblft nOTOX, 3aMbIXaiOipnHCH M3CTHMHO 
Bepe3 aeBbift cepaePHHx, m3cthhho qepe3 
cpeaHHfl, npn 3T0M b cpeaHeM cepaeMHHxe 
noToxH cyMMnpax)TCH, a b  aeBOM BbiHHTa- 
kttch. Koraa noTox o t  xaTymxp 3  HaaHeT 
B03pacTaTb BcaeacTBHe neperpy3XH b  pen« 
nap xopoTxoro 3aMbixaHPH, to  b xoHpe xoh- 
poB HacTypHT poaoxieHHe, H3o6paaceHHoe 
Ha 4)ht. 167,c, t .  e. noTox b aeBOM cepaea- 

HHxe noHTH noaHOCTbio cxoMneHCppyeTca h nxopb onpoxPHeTCH BnpaBO. 
npH 9TOM, oqeBPaHO, npoP3oftaeT BbixaxmeHpe penn. CoôcTBeHHoe BpeMH 
aBTOMaTOB 3aBoaa „SaexTpocnaa“ cocraBaneT BeapqpHy 0 ,003— 0,004 cex. 
npp ycaoBPP, ecap cepaeaHPK caeaaH P3 CTaap.

3 a  n o c a e a H e e  BpeMH X apbxoB C X H ñ g a e x T p o M e x a H p q e c x H ä  3 a B o a  (X 9 M .3 )  
ycoB epu ieH C T B O B aa x o H C T p y x p p x )  3 b to m 3 to b  GEC, x o T O p a n  y  H e ro  6 b ia a  
npHHHTa a a a  npO H 3B oacT B a. K a x  n o x a 3 a a  o n u T ,  BpeMH aapT eabH O C TH  
x o p o T x o r o  3aM bixaH PH  HyxiHO ó b ia o  c o x p aT H T b , T a x  x a x  n p p  c y m e c T B y x )-  
m eM  noao>xeH H H  Ha r e H e p a T o p a x ,  x o T o p b ie  3 a m ,p p ra a p c b  aBTOMaTâMH, 
noH B anacH  x p y ro B o f t  o ro H b . ü p p  9 to m  BpeMH aeôCTBHH aBTOMaTa ( n o a H o e )  
c o c T a B a n a o  o x o a o  0,025 c e x . H a p ô o a b iu a f l  a o a a  P3 o ó n r e r o  BpeM eHH n p p  
9T0M n a a a a a  Ha aaP T eabH O C T b ram eH H H  a y r p .  JXnn y c x o p e H P H  n p o p e c c a  
p a 3 p b iB a  a y r p  X9M 3 n p p M e H P a  B 0 3 a y m H o e  a y T b e ,  a a a  a e r o  n o a  p a c x o -  
a f lP ip e cH  xoH T axT b i 6 b ia o  n o a ß e a e H O  conao , x o T o p o e  n P T a a o c b  o t  6 a a -  
jiO H a c o  oxaT biM  B 0 3 a y x o M  aepe3  c n e p p a a b H b if í  x a a n a H . Æ a a  ó b i c r p o r o  o t-  
«KpbiTPH x p a H a  n p p p ia o c b  nppM eH H Tb c n e p p a a b H o e  ycT poflC T B O , H 3o6pax< eH -

c)

Bbikr,Kinp.Hue
<J>pr. 1167. C x eM a  Ô H C T poaeft- 
cTByroipero aBTOMaia 3aBoaa 

„ S aex T p o cp aa“.
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H o e  H a  (j)n r. 168. 3aecb y a a a H O  

Hcno^b30B3H H e  caM tok, a ero

npoH3BOûHafl ©■K O T o p a a ,

f̂ = é3
l ÿ  «POtH

<t>w\ 1 6 8 . B o 3 fly u iH b iñ  aBTOM aTnaecKHft npaH  
X 3 M 3  a a a  ram eH H H  a y r a  b ö u c T p o a e f tc T B y io -  

i h h x  aB TO M atax.

c a e a o B a T e a b H O , h

KaK H 3B eC T H O , n p H  KOpOTKOM 
3aM biK aH H H  u ,en H  n o c T o a r i H o r o  

TOKa B n e p B b if i  m o m c h t  a a e r  

H a H Ö o a b u ie e  S H a a e H H e . 3 t o  a o -  

CTH raeTCH  B K a io a e H H e M  b  u e n b  

T p a H C t^ o p M a T o p a , b o  BTO pH M H yK )

O Ô M O TK y K O T O p O rO  BKJHOHeH a a e -  

KTpOM âTH H TH blË OTnHpaK>IH.HË 

K Jian aH . í l p n  H o p w a a b H O Ë  p a -  

6 o T e  T p a H C (|> o p M a T o p  H e a e f i -  

C T B y e T , h K / ia n a H  o e r a e T c a  3 a -

KpUTbiM. ripn noHBJieHHH KopoTKoro 3aMbiKaHHH, a

ó o a b u i o r o  n o a B a a e T c a  t o k  b o  b t o p h h h o ë  o Ó M O T K e  T p a H c ^ o p M a T O p a ,

h  p e a e  ( s a e K T p o M a r H H T )  K / ia n a H a  c p a ö a T U B a e T  h  O T K p b iB a e T  B 0 3 a y x ,  

n p H  9T0M  B 0 3 f l y x  H aaH H aeT  B b ix o a H T b  e r n e  a o  H a a a a a  p a c x o a c a e H H a  k o h - 

T3K T 0 B  T a x ,  HTO o ß p a s y i o m a a c a  a y r a  c p a 3 y  n o n a a a e T  b  ô b iC T p u Ë  noT O K  

B03ayxa.
Ä a a  y a y a m e H H a  y n a o r a e H H H  K a a n a H a  o h  n o c T o a H H O  n p H a c H M a e T c a  

a a e x T p O M a rH H T O M , oÔ M O T K a K O T O p o r o  o Ö T e a a e T c a  n o c T o a H H U M  t o k o m  

ó a i a p e f l  h j ih  B 0 3 Ö y a H T e a a .  T o k ,  n o a B a a io m H Ë c H  o t  T p a H C < |)o p M a T o p a , 

b  n e p B b ia  M OM eHT a e Ë C T B y e T  H a B C T p e a y  n o c T o a H H O M y  f o n y  h  3 a c T a B a a e T  

o c jia Ô H T b  a a B a e H n e  H a K a a n a H  h  B O B c e  c b c c t h  e r o  k  H y a io .  r i o a  a e Ë C T -  

BHeM H a n o p a  B 0 3 a y x a  K a a n a H  O T K p b iB a e T c a . H a a  T o r o  h t o ô h  H M eTb b o 3 -  

M oaiH O C Tb K a a n a H  CH O Ba ô b i c r p o  3'a K p b iT b  b o  H 3 0 eiK a H H e ó o a b i n o r o  p a c x o a a  

B 0 3 a y x a ,  p a 3 M b iK a io m ,H Ë c a  aB T O M aT  3 a M b iK a e T  K O H T aK T b i, 3 a K o p a aH B a K > m ,H e 

a o ö a B o a H o e  c o n p o T H B a e H n e  b  n e n n  n o c T o a H H o r o  T O K a , n u T a i o m e r o  K a -  

T y u i K y  s jie K T p o M a rH H T a . T o k  c n a b H O  B 0 3 p a c T a e T , h  a K o p b  s a e K T p o M a r H H T a  

n p H T a r H B a e T c a  h  CHOBa 3 a n n p a e T  s a e K T p o M a r H H T . B e e  n p o n c x o a n T  o a e H b  

ó b i c T p o ,  h  b  p e 3 y a b T a T e  p a c x o a  B 0 3 a y x a  n e B e a H K . B a a r o a a p a  B B e a e H H io  

B 0 3 a y w H o r o  a y T b a  n o a H o e  B p e M a  B b iK a io n e H M a  y n a a o  a o  0,016 c e K .  ( n p n  

T e x  a c e  2 000 V) B M e cT O  npe>KH H X 0,025 c e K . ,  a  B p e M a  r o p e n H a  a y r a  

C H H 3 H ao cb  c  0,017— 0,014 c e K .  6 e 3  a y r a a  a o  0,007 c e K .  c a y T b e M . r ip H  

3 000 V o 6 m e e  B p e M a  a a H T e a b H O C T H  r o p e H H a  a y r a  c o c T a B H a o  0,0175 c e K . ,  

6 e 3  a y T b a  a<e s t o  B p e M a  c o c T a B a a a o  60a e e  0,03 c e K .

3 t o t  n p H M e p  n o K a 3 b iB a e T , h t o  a y T b e  M o m e T  3 H a a n T e a b H O  y c K o p H T b  

n p o u e c c  p a 3 p b iB a  a y r a ,  a  c a e a o B a T e a b H O , n o B H C H T b  K a a e c T B O  p a ô o T b i  3 b t o - 

M a T a.

M o a o j o  ö b i a o  6 b i e m ,e  n e p e a n c a H T b  p a a  c h c t c m  ô b iC T p o a e Ë c T B y io m H X  

aB T O M aT O B , o a n a K O  h  p a c c M O T p e H H b ix  y a c e  a o c T a T O H H O , h t o 6 h  n o a y a H T b  

n p e a C T a B a e H H e  o  c y m e c T B y io m H X  n p H H n n n a x  a e Ë C T B H a .

O c H O B H a a  H a e a ,  K O T O p a a  n p o B o a n T c a ,  K a K  m u  B H a e a n , b  ô b iC T p o a e Ë C T -  

B y i o m n x  a B T O M a T a x , 9TO  —  K a K  MOJKHO T e c H e e  h  H e n o c p e a c T B e H H e e  C B a 3 a T b  

n o a B H Ä H y io  a a c T b  c  B H K a io a a io m e Ë  K a T y u iK O Ë , H 3 Ö e r a a  b c 3 k h x  n p o M e a c y -  

TO H H H X c u ,e n a s n o m n x  M exaH H 3M O B h  a e T a a e Ë .
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b )  O  6  bi q h  bi e  a  b  t  o  m a  t  m . H e T
CMbICJia B e3Jie CTaBHTb CpâBHHTejIbHO 
a o p o ro f l ö b ic T p o a e ftc T B y io iu H ii aBTOMaT. 
TaM , r a e  BpeMH cp aö aT b iß aH H S  aBTOMaTa 
He aOaiKHO ÖblTb OIHUIKOM KOpOTKHM,, 
OÓHHHO CT3BHT npO C Tbie aBTOMaTbi, 
E c a n  6biCTpo.aefiCTByioLUHe aBTOMaTbi 
CTaBSTCa TOJIbKO Ha nOCTOHHHOM TOKe, 
t o  oöbiH H bie aBTOMaTbi aeaaiO TCH  n a x  
a a a  n o c T o a H H o ro  TOKa, TaK h  a a a  
n e p e M e H H o ro .

l i e n n  n e p e M e H H o ro  TOKa o ó c a y a c H - 
BaiOTCa aBTOMaT3MH TOabKO Ha HH3KHX
HanpjoKeHHHx (a o  1 000 V). HaaHHaa 
c 2 000 h  3 000 V, Kan npaBHao, yace 
ycTaHaßaHBaioTca MacaaHbie BbiKaioaa- 

T e a n  c ynpaßaeHHeM o t  p e a e  u m  o t  pyK H  b  3aBH0HMOCTn o t  p o a a  ycTaHOBKH.
K a x  Mbi y>xe yK a3biB aaH , oöb iH H bie aBTOMaTbi TeM O T a n a a io T c a  o t  ö b ic r p o -  

ae ñ C T B y io m H x , h t o  y n p a ß a e H H e  h x  MexaHH3MOM H aeT  o t  c n e u n a a b H b ix  x a T y -  
u ie K , BCTaBaaeM HX b  aBTOMaT. i lp H  nepeM eH H O M  T o n e  n p n  ü o m o ih h  aBTO- 
MaTOB b öoabiuH H C TB e c a y a a e ß  o ö c a y a o iB a io T  M OTopHbie ycTaHOBKH. J la s i  
n p e a o T B p a m e H H fi a B a p u fi  c a ß H ra T e a e M  aBTOMaT a o aa< e H  ób iT b  CH aójxeH  
MaKCHMaabHOß h  H y aeB o fl 3am H TO ft, x a x  s t o  noK a3aH O , H a n p n M e p , Ha ( jin r . 169. 
3 a e c b  a B a  n o a i o c a  CHaôaceHbi MaKCHMaabHHMH KaTyuiKaM H ( p e a e ) ,  K O Topbie 
p a3p H B aK )T  u ,e n b  H yaeB O iî K aT yniK u. TaKHM o 6 p a 3 0 M  b  c a y a a e  n e p e rp y 3 K H  
n a n  K o p o T K o ro  33MbiKaHHH b  aB H T aT eae aBTOMaT cp aô aT b iB aeT . I l p n  uanu- 
h h h  a ß y x  p e a e  M aK CH M aabH oro TOKa, o aeB H aH o , aBTOMaT c p aô aT b iB aeT  x a x  
n p H  T p ex n o a io cH O M , T ax  h  b  c a y a a e  a ï o ô o r o  a B y x n o a io c H o ro  3aM UKaHHs. 
K o r a a  t o k  b  u e n n  n p e B 3 0 ü a e T  ycTaH O B aeH H biñ n p e a e a  p e a e  A  H an  B m u  
o 6 a  BM ecTe, n p e p b iB a io T  u e n b  H yaeB O ft KaTyiuKH C, K O TO paa y ix e  B 0 3 a e Ë - 
CTByeT Ha MexaHH3M p a c u e n a e H H si aBTOMaTa. E c a n  a ie  n p w  3aM KHyroM  
aBTOMaTe H an p a a ie H H e  ceTH y n a a e T  HHace o n p e a e a e H H o r o  3 a a a H H o ro  y p o B H a , 
t o  H y a e B a a  K aT y m x a  a o a a o i a  caMOCTOHTeabHO n o aeñ cT B O B aT b  Ha aBTOMaT 
h  e r o  BbiK aioaH Tb. B b iK aioaeH H e b c a y a a e  Hcae3HOBeHHa n a «  CHHXceHHa. 
H a n p a a íe H H a  HHa<e o n p e a e a e H H o r o  ypO B H a a B a a e T c a  n e o ô x o a u M b iM  M e p o - 
npu aT H eM , T an  x a x  Ha ocTaH O B H B niH ñca a ß H ra T e a b  M oaœ T öbiT b  n o a a H O  
BHe3anHO H anpaa< eH H e, h t o  n p e a c T a ß a a e T  6 o a b u iy io  o n a c H o c T b , b  o c o ö e H -  
HOCTH, e c a H  ny cK O B o e n p n c n o c o O a e H H e  O Kaa<eTca n p H  s to m  b  BbiBeaeHHOM
COCTOHHHH.

A b t o m 3t h aecK HX ycT poËC TB  K aB H raT eaaM , K O T opbie p e a rH p y io T  Ha m h h h - 
M aab H o e  H anpajK eH H e, c y m e c T B y e T  ao B o ab H O  m h o t o ; q a c T b  h x  o c y m e c T B a a e T -  
c a  T an , HTO B 0 3 a eftcT B y eT  Ha nycK O B bie n p n c n o c o S a e H H a ,  3 a c T a B a a a  hx  
CTaHOBHTbca b n o ao iK eH H e H a a a a a ,  t . e .  BBoaHTb n o a H o e  n y cK O B o e  c o n p o -  
THBaeHHe.

J X m  3 am H T u  T aro B b ix  y c T p o ä c T B , H an p H M ep , ro p o a c K H X  TpaM BaßHHX 
ycTaHOBOK, oöbiHHO npHMeHaiOTCH aBTOMaTbi M aiíCHM aabHbie, o ó p a T H o ro  TOKa 
h  MHHHMaabHbie. A ßT O M a™  B o o 6 m e  npH M eH aioT ca B e 3 a e  TaM, r a e  h m c io t  
MecTO M om H bie ycTaHOBKH n o c T o a H H o ro  TOKa h ,  b  aacT H ocT H , a o B o a b H O  
UIHpOKO B SaeKTpoaHTHHeCKHX npOH3BOaCTB3X n p H  aOÔbIBâHHH UBeTHblX 
ja e T a a a o B .

0m cemu

<J>ht. 169. CxeMa HopMaabHoro Tpex- 
4)a3Horo aBTOMaTa c MaxcHMaabHofi h 

HyaeBofl 3amHToä.
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170. CxeMa oaHoncunocHoro MaKctma/ibHoro aBTOMara c bciiomo- 
raiejibHbiM peae .

Ha cj)Hr. 170 npHBeaena cxeMa oaHonouiocHoro aBTOMaTa MaKCHManbHoro 
TOKa B3T rana  TA. K o ra a  t o k  aocra raeT  BeaHHHHbi cßepx aonycraMOË, 
cpaôaTbiBaeT MaxcHMaabHoe pene, KOTopoe 3aMbiKaeT BbiKmouaioiuyio xa- 
TyuiKy, B03ÄeftcTByromyio Ha MexaHH3M pacpenneHHa aBTOMaTa. M em ay 
npoqHM cneuuanbHoe pene, oTaenbHoe o t  aBTOMaTa, xaK s t o  noxasaHO Ha 
(fwr. 170, npuMeHHeTca He ßceraa, h  TonbKO Toraa, xo raa  TpeöyeTca ycTa- 
HOBKa Toxa MeHbiue, ueM s t o  aonycnaeTca caeaaTb Ha caMOM aBTOMaTe. 
Pa3HOBHaHOCTeft ycTpoËCTBa aBTOMaTOB, Booôm e roBopa, ape3BbiaaËHO m h o t o .  

B CB33H C pa3BHTHeM 3BTOMâTHMeCKHX H aHCTaHUHOHHblX ynpaBaeHHË aBTO- 
MaTH3au.ua KOMMyTauHOHHbix npoueccoB npnoOpeTaeT ocoöo  Baxraoe 3Haae- 
Htie. OaHaKo uiHpOKoe paccMOTpeHHe aBTOMaraaecKux Bb ixnxm TeneË h h 3 - 

Koro HanpaxíeHHH y>xe BbixoauT 3a paMKH Hacroam ero xypca , BcneacTBue 
aero  m h  h  orpaHHaHMca yjxe H3aoxceHHbiM Bbiuie.

OcTaeTca ToabKO CKa3aTb HecKoabKO caoB OTHOCHTeabHO o ö i u h x  npaßun 
M O H T a i K a  a B T O M â T u a e c K H X  B b i K a i o a a T e j i e Ë .

ripexcae Bcero HeoöxoaHMO HMeTb b Bnay, h t o  aBTOMaTbi, rae  Bec noaßtOK- 
Hbix aacTeË HrpaeT cymecTBeHHyio poab b  npouecce BbixnæueHHa, aonxrabi 
MOHTHpOBaTbca b CTporo BepTHKaabHOM noaoxieKHH. I lp n  npucoeaHHeHHH 
aBTOMaTOB HeoôxoauMO CTpeMHTbca K TOMy, aToObi b BbiKaioaeHHOM nono- 
TKeHHH BbiKaioaeHHbie xoHTaxTbi He HaxoauaHCb noa  HanpaKeHneM. Pexo - 
MeaayeTca npu HaupaaceHuax Bbiuie 380 V BbixmoaaTenu MOHTupoßaTb 3a 
rUHTOM h  ynpaßaeHHe h m h  ocymecTBaaTb npH noMOiuH cneuuanbHoro pbiaaxi- 
Horo npuBoaa. BbicTpoaeËCTByictuHe aBTOMaTbi Bceraa MOHrapyioTca 3a 
uiHTOM h aacTO cHaöxiaiOTCH saeKTpoMarHHTHbiM npuBoaHbiM npucnocoöne- 
jiHeM ana aucTaHUHOHHoro BKaioaeHua.

ü n a  pa3pbiB a ay r, ocoóeHHO MaxcHManbHbiMH aBTOMaTaMH, u o j u k h o  ö b ira  
npeaycM ofpeH O  H aan ex iam ee  paccro aH H e o t  npeaMeTOB, KOTopbie n o a s e p -  
xceubi aeËCTBHio a y r u .  B 30He aeËcTBHa a y r a  He a o n x m o  HaxoaHTbca 
ropioaH X  MaTepHaaoB hjih MeTannHaecxHX aacTeË, H ax o aam u x ca  n o a  H anpa- 
jxeHHeM.
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B ß H jy  T o ro  HTO XOHTaXTbl aBTOMaiOB HaXOÄHTCH B B 0 3 a y x e , HyJKHO H3Öe- 
ra T b  ycTaHOBKH aBTOMaTOB b M e c ra x , r a e  h m ch d t M ecTo TeneHHH r o p a a e r o  u m  

T e n a o r o  B 0 3 fly x a  (ß b im e  35°), T ax  x a x  s t o  m o x íc t  n p H B e c ™  k  o a e H b  6 u -  
c rp o M y  OKHCJieHHio KOHTaKTOB, yBeaHHeHHX) h x  n e p e x o Æ H o ro  co n p O T H B ae - 
HHH, a c /reao B aT ejib H O , k n e p e r p e ß y .  KoHTaKTbi aBTOMaTOB H eoöxoaH M O  
nepHOÄH HecKH o n n m a T b  o t  o x H c a o B  h  H a r a p a  h  cM a3HBaTb B33eaHHOM 
noßepxH O C T H  rjiaB H bix  p a ô o a n x  KOHTaKTOB. Taxa« CM a3xa, He b h o c h  3aM eT- 
H o r o  yBejiHHeHHH n e p e x o a H o r o  co n p o T H B aeH H a, x o p o r n o  3ain ,H inaeT  x o h -  
T axTbi o t  OKHCJieHHH. B to m  c a y a a e ,  x o r a a  aBTOMaT OHeHb a o a r o  n p H - 
HyiKfleH CTOHTb B SKCIUIOaTailHH BO BJOHOHeHHOM nOaOXieHHH nOÄ H arp y 3 K O ß  
H K O ra a  He HMeeTCH B03MOÎKHOCTH npO H 3B O aH Tb 33HHCTKy H CMa3bIBaHHe 
noB epxH O C T eß  e r o  x o m a x T O B , H eo ó x o aH M O , o n eB n aH O , HMea s t o  b  B H ay, 
B u ö n p a T b  aBTOMaT c H exoT opbiM  3 an aco M , o ö e cn ea H B aio m H M  aocraT O H H yx). 
H aaexíH O CTb e r o  b p a ö o T e .
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PASTjEAMHHTEJIH

§ 50. OBIU.HE 3AMEHAHHH

Kaxcpaß saeMeHT ycTSHOBKH bhcokoto HanpaxceHna, óypb to  MacaaHbift 
BHKaioHaTeab, TpaHc^opMaTop, yaacrox cöopHHX pihh Hau yaacTox phhhh, 
Hapo HMeTb B03Mox<HOCTb 6e3onacHO ocMOTpeTb h b cayqae HeoöxopHMOcra 
npoH3BecTH Ha neM Te hph HHbie peMOHTHbie paöoTH 6e3 nepepbma b pa- 
6oTe CHCTeMH b peaoM. JXnn s to ë  pean Hy»cHo H3oanpOBaTb b to t aaeMeHT 
o t  HanpHÄeHHH. 3 ïa  H3oaapHa npoH3BopHTca BBepeHHeM poeraToraoro 
B03ayniHoro npoMexcyTKa b TOxonopBOpappie k paHHOMy aaeMemy chctcmh 
npOBoaa. OnepapHio BBepeHpa B03pypiHoro npoMexcyTxa, han, HHaae roBopa, 
OTbeaHHeHHapaHHoroaaeMeHTa o t  chctcmh,RpOH3BopHT p a 3 T> e p HHHT e a b .  
Pa3-beaHHHTeaaMH xce noabsyio-rca paa H3MeHeHHa cxeMH coepHHeiiHË sae- 
MeHTOB CHCTeMbl.

B eooTBeTCTBHH co  CBOHM Ha3HaaeHHeM pa3i>eaHHHTeab aoax<eH oöaapaTb 
npocTOË h BecbMa Hapex<Hoß xoHCTpyxpHeß bo H36e>xaHHe aBapHË c hhm: 
caMHM, BaexymHX 3a coöoß  nepepbiB b paöoTe aacTH Han paxœ BceË chctbmh. 
KpoMe toto, MecTO pa3pbiBa penn b pasTbepHHHTeae poaacHO öbiTb BHpHMbur 
bo H3ÖexcaHHe oihhöox, MoryipHX npHBec™ x HecaacTHUM cayaaaM c 06- 
cayiKHBaromHM nepcoHaaoM.

IlccKoabxy pa3i>eaHHHTeab bbopht b penb B03pypiHbiß npOMe>KyTox, to  
pa3MHKaHHe ero koht3xtob npH m m m m  b penn Toxa HeponycTHMO, Tax 
xax npH 9TOM B03HHxaeT pyra, xoTopaa b cnoxoßHOM B03pyxe MOKeT porac- 
HyTb Toabxo npH öoabPioß ee paHHe, pocraraioareË nopaac HecxoabXHX 
MeTpoB. Taxaa paHHHaa pyra MOxceT nepexpbiBaTb pihhh, Bbi3bmaa xopoT- 
xoe Ha HHX. KpoMe toto, B03HHxaK)uraa pyra öypeT onaaßaaTb He paccPH- 
TaHHbie Ha ee cyxxecTBOBaHHe xomaxTbi.

OpHaxo b aaexTpHaecxoß CHCTeMe ecTb cayaap, xorpa penb HeH3ÖeiXH0 
npHXOpHTca pa3MbixaTb npH HaanaHH b Heß Heöoabmoro Toxa (TpaHC<})op- 
MaTop Hanpax<eHHH, xoaocrae BOspyuiHbie h xaöeabHbie aHHHH h t. n.). 
CTaBHTb b TaxHX cayaaax h BbixaioaaTeab h pa3T>epHHHTeab Hepeaecooópa3HO 
(poporo), nosTOMy b sthx HCxaioaHTeabHbix cayaaax oTxaioaeHHe Toxa 
npOH3BOPHTca cnepHaabHUMH pa3T>epHHHTeaaMH, CHaöxceHHbiMH ycTpoßCTBaMH 
paa rauieHHH pyra, B03HHxaioipeß npH pa3MbixaHHH.

H3yaeHHe pa3"bepHHHTeaeß mh HapHeM c npocTeßPiHX, He npepHa3HaqeH- 
Hbix paa pa3MbixaHHH penn nop Harpy3xoß, a 3aTeM noxaxieM ponoaHH- 
TeabHbie ycTpoßCTBa, cay>xapi.He paa rapieHHa pyrp, npH Bbixax>qeHHH Ma~ 
ablX  TOXOB.
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§  51. T H nbI PA3T>EÄHHHTEJlEft

P a3T>eflHHHTeJib b ochobhom c o c to h t  h3 Tpex ajieMeHTOB : 1) flByx He-
nOÄBHÄHUX XOHT3XTOB, yXpenaeHHbIX Ha H30JI3TOpâX ; 2 ) HOflBHJKHOrO
TOKOBeaymero HO>xa, 3aMbixax)mero nan pa3MbiKaiomero h x; 3 ) ycT pot- 
CTBa ana 3aMbixaHHH h pa3MbiKaHHH.

PÎ3 3THX Tpex OCHOBHbIX 3aeM6HTOB C03aaH0 MHOTO pa3H006pa3HhlX KOH- 
CTpyKUHft pa3-beaHHHTeaeił, pa3HHaax)in.HXca no x ap ax iep y  aBH»eHHH HO>i<a 
h HeKOTopbiM KOHCTpyKTHBHbiM aeTaaaM. npHBeaeM HeKOTopbie Hanöoaee 
ynoTpeÖHTeabHbie (|)opMbi BbinoaHeHHa pasBeaHHHTeaek:

1. P a 3 b e j H H H T e J l H ,  HOKH KOTOp b I X n OB O p á H H B a i O T C Í !  
B n i l OCKOCTH n O Ä Ä e p i K H B a i O m H X  H 3 0 J i a T 0 p 0 B  ((J)Hr. 171). 
3 t h  pa3"beaHHHTejiH aacTo Ha3biBax)Tca p y ó a m H M H .

Taxne pa3"beaHHHTeaH npHMeHaioTca ana Bcex HanpaxxeHHft xax aaa  
3axpbITbIX, Tax H ¿UIH OTXpblTbIX yCTaHOBOX.

npH HeoôxoaHMOCTH oflHHM pa3-beaHHHTeaeM npoH3BoaHTb nepexax)aeHHa 
b cHCTeMe noJib3yx)TCa nepexmoaaromnM pa3T>eaHHHTeaeM (cJjht. 172 ).

2. P a 3 b e Ä H H H T e J I H ,  HOKH XOTOp b I X n OB O p 3 1  HBai OT ca  
b n i o c x o c T H ,  n e p n e H Ä H x y a a p H O ß  x  t j i o c k o c t h  n o a a e p -  
i KHBa i o i u HX H 3 0 a a T 0 p 0 B .  T axne pasBeanHHTeaH aacTO Ha3biBax)Tca
f l OBOp OTHb l MH.

H ok T3XHX pa3T.eaHHHTeaeË yxpenaeH  Ha MorymeM BpainaTbca H3oaa- 
TOpe. npH noBopoTe 3Topo H3oaaTopa yxpenaeHHbift nocepeaHHe hojk 
OÖOHMH XOHUaMH BblXOaHT H3 HenOaBHKHHX XOHT3XTOB, BBOaa B Uenb 
aB08H0ñ B03ayniHbift npoMOxyTOX (4>ht. 1 7 3 ). Macro Taxne pa3i>eaHHHTeflH 
aeaax)Tca c oaHHM MecTOM ga3pbiBa uenH (B03ayuiHbiñ npOMe>xyTOx). íIobo- 
poTHbie pa3T.eaHHHTeaH nonyanaH HanSoabuiee pacnpocTpaHeHHe aJia Ha- 
npaa<eHHñ o t  3 5  kV h Bbime h BbinonHaxíTca xax a a a  3axpbiTbix, Tax h 
aaa OTxpbiTbix yCTaHOBOX. ripeHMymecTBOM hx no cpaBneHHio c pyóamHMH 
HBaax)Tca MeHbuiHe raöapHTbi b BbicoTy.

3. P a 3 T . e a H H H T e a H  c h o i k o m , n e p e M e m a i o m H M c a  n a p a n -  
j i e i b H O  C B o e ü  o c h  |§H r. 174).

Ho>x TaxHX pa3"beaHHHTeaeił yxpenaeH  Ha MorymeM noaHHMaTbca h30- 
aaTOpe. Flpn noaT>eMe H3oaaTOpa ho>k oóohmh xohuhmh Bbixoamr h3 Heno- 
aBH>XHblX X0HT3XT0B, BBOaa aBOËHOft B03ayniHblñ npOMeacyTOX.

P as-b eaH H H T ean  s t o t o  r a n a  o ó a a a a io T  H e c x o a b x o  MeHbuiHM raóapH T O M  
n o  B bicoT e, aeM  p y ô a u iH Ë  r a n ,  h o  ö o a b u i o r o  p a c n p o c T p a H e H H a  He n o a y a n a n  
B c aeacT B H e ö o a b in e f t  c h o k h o c t h  h  H e o ö x o a n M O c ra  H a n p a ß n a x w e k .

4>ht. 171. PyöamHft pa3T>eanHHTejib Ha 3000 A.
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4>Hr. 172. nepeKJiKmiom,Hft pa3T>e«HHHTeab.

ÎTOJ;

<í>Hr. 173. rioBOpOTHwñ pas-be/ui-
H H T G J l b .

í>Hr. 174. Tpexno.iiocHbift pa3T>eAHHH- 
T e.ib  Ha 10 kV c ‘.BUABHraiomHMHca 

HOHCaMH.

; ¡ a ¡ ; .  1 3 1 1 .  —  B y x K C i : M H  1 0 .  B .  u  M e j i Ł K y j t O B  A .  M .
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<t>nr. 175. TpexncvnocHbift pa3teAHHHTeJib Ha 10 kV co
CKOJIb3HIH.HMH H05K3MH.

4 . P ‘a 3 "b e ä  h h h T e Ji h c h o i k o m ,  n e p e M e m a  khu; h m c a b ä o j i l  
CBOe f t  OCH.

P a3te«HHHTeHH STOro ran a  HMeioT Tpn pa3HOBHAHOcra, npHMeHaeMbie 
npn pa3JiHHHbix HanpHHceHHHx:

a) Ho® pa3T>eaHHHTeHH yxpenaeH na KanaromeMCa H30AaT0pe, BCAeA- 
CTBHe nero  oh, óyayiH  HanpaBJieH KOHTaKTOM Ha HenoABHxaiOM H30JiaTope,, 
nojiynaeT nepeiwemeHHe BAOAb CBoeil och (cJjht. 175). CymecTBeHHbiM
AOCTOHHCTBOM 9TOrO pa3-beflHHHTeJIH HBJIH6TCH Majlblft IAÓapHT KaK BO BKJIIO- 
neHHOM, TaK h b BbiKjnoneHHOM noJio>KeHHH, TaK KaK BbiABHraiomHftCH hoaí 
pacnojiaraeTCH BAOJib noAXOAamnx k pas-beAHHHTejiio npOBOAOB. KpOMe Toro, 
TaKOft pa3-beflHHHTeHb He MoæeT pacKpbiraca noA AeiicTBHeM TOKa KopoT- 
K o r o  3aMbIKaHHH. Pa3T>eflHHHTeJIH 3T0r0 THna npHMeHaiOTCa AAH 3aKpbIT0ft 
ycTaHOBKH npn Hanpaa<eHHax ao 35 kV.

b)  P a 3HOBHflHOCTb npeAbiAymero pa3T>eAHHHTejia, b KOTOpofł HCKAioHeHO 
BTopoe noABHjKHoe KOHTaKTHoe coe^HHeHHe h HanpaBjiaiomaa h 3aMeHeHH 
rnÓKoa TOKOBeaymeñ CBH3bio, coeAHHaiomeö KopoTeHbKHft ho>k c HenoABHiK- 
HUM H30JIHT0p0M.

H H o r a a  ho>k TaKHX pa3-beAHHHTejieË AeAaioT H3 Aßyx noA O B H H , n o B o p a -  
H H B aiom H xcH  b pa3Hbie C T o p o H b i ( t |) H r .  176).

Pa3i>eA&HHTejiH ara  HMeioT ôoHbiuoe pacnpocTpaHeHHe h npHMenaiOTca 
AJI H OTKpbITbIX yCT3HOBOK AO 35 kV.

Pas'beAHHHTejiH SToro THna nacTO Ha3biBai0TCH k a  n a 10 m  h m h c a.
c) T peraeñ  pa3HOBHAHocTbio pa3-beAHHHTeAeft c nepeMemaiomHMca baoab 

CBoeb och HOJKOM aBJiaiOTca K a T a m n e c a  pa3-beAHHHTeAH. Ho>k t3khx 
pa3T>eAHHHTejieft yKpenaeH Ha rojiOBKe H3oaaTopa, ycTaHOBJieHHoro Ha K ara-  
meMca no cooTBeTcraytomHM HanpaBJiaiomHM Tejieaoce, h coeAHHeH raÖKOÜ 
CBH3bK) C HenOABHłKHbIM H30JIHT0p0M. MHOTAa pOJIb HenOABH>KHOrO H30- 
jiHTopa pa3T>eAHHHTeaa BbinojiHaeT H30AaT0p jihhhh (4>Hr. 177).

KaTHin,Heca pa3T>eAHHHTejiH HaxoAaT npHMeneHHe ajih oaeHb bhcokhx  
HanpaaceHHË (220 kV), oÓAaAaa no cpaBHeHHio c ApyrHMH THnaMH MeHb- 
uiHM raöapHTOM.

H3 Bcex npHBeAeHHbix THnoB pasijeAHHHTeAea HanöoAbmee pacnpocTpa- 
HeHHe noAynHJiH : äah BHyTpeHHHx ycTaHOBOK —  HanôoAee npocToii py- 
ôamnË ran, a aah Hapymibix ycTaHOBOK —  noBoporabiË h Kanaiomnaca.
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<t>nr. 177. KaTamiieca pa3T>ejnHHHTejiH Ha 220 kV Ha oTKpbiToft
HOflCTaHHHH

UHor^a pa3teAHHHTeaH cHaóacaioTCH aoncwiHHTejibHbiMH 3a3eMJisiom,HMH 
KOHTaKTaMH. 9 t o  oóecnenHBaeT 6e3onacHOCTb pa6 o ra  nepcoHaaa Ha j ih h h h .

176. Tp exn o Jiio cH b ift pa3T>eaHHHTeab c  a B y M a  K aaaro m H M H ca  

H3(M flTOpaM H h  c p o ra M n .

10A
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3a3eMJiHiomne hohch MexaHHaecKH Ó A O K HpyioTCH  c rjiaBHbiMH c tbm, h to 6 m 
He flOnyCTHTb 3a3eMAeHHH yCTaHOBKH n p H  33M KHyTOM  pa3-ŁeaHHHTeJie.

Pa3T>eAHHHTeAH AAH BHyTpeHHHX yCTaHOBOK H3rOTOBAHK)TCH TaiOKe H c npo- 
XOAHbIMH H30AHT0p3MH.

§152-8 HETAJIH KOHCTPyKU-Hń PASTjEHHHHTEJIEH

H o h 0 p a 3 T > e a H H H T e j i e H  aah HanpajKeHHfi a o  35 kV oóh ah o
BunojiHHłOTCH H3 nAOCKoił MeAHOił iiiHHbi. Ilp n  OoAee BbICOKHX Hanp3)KeHHHX 
hohch noAynaioTca aoboabho aahhhmmh, AJia npHAaHHH doAbiueii acecTKOCTH nx 

.AeaaioT V -o 6pa3HbiMH hah npHMeHaioT MeflHbie Tpyóbi.
Hah HOMHHaJibHbix paóoMnx to k o b  ao  6 0 0  HHorAa AO 1 0 0 0  A i-iojkh pa3T>eAH- 

HHTeAea Ae^aioTca H3 OAHoro BAeiaeHTa (oAna hah ABe n.nacTHHbi c oahoB 
napoił KOHTaKTOB). H pn 60AbiiiHx a<e to k 3 x  b co o tb 6tc tb h h  co CKaaaHgfiM 
B fji. rji. I h II hhcao BAeMeHTOB npHXOAHTCa yBeAnanBaTb ((par. 171).

KO H T a K T M p a 3'!>eAHHHte..1H HBAHIOTCH lian60A.ee CAaÓbIM ero MeCTOM. Bbl- 
nOAHaiOTCH OHH OÓblHHO H3 TBepAOTHHyTOft MeAHOft nAaCTHHbl, H30rHVTOft 
AAa noJiyMeHHa HaAAe>xamHX npy>KHHamnx cboHctb MHOrAa ohh CHaółKeHbt 
AonoAHHTeAbHo npyaiHHaMH, o 6 ecnenHBaK)ii(.HMH Heo6xoAHMoe HajKarae.

XIah oOecneaeHHH oxaa>KAeHHa noBepxHOCTH KOHTaKTOB óep y ica  aoct3-  
tom ho 6 oAbuiHMH. Tax Kai< npH 3tom, OAHaKO, noAHoro npHaeraHHH Bcett 
noBepxHOCTH AOÓHTbca oaenb TpyAHO, nocaeAHaa a ca h tch  Ha paA MeHbiHHX 
noBepxHocTefi, o 6ecneHHBaiom.HX AOCTaTOMHoe hhcao ToaeK KacaHHa. Hah 
OpweHTHpOBKH npH BblÓOpe Heo6xOAHMbIX KOHTaKTHbIX nOBepXHOCTeił MoryT 
CAy>KHTb CAeAyiOinHe U.H(|)pbI HAOTHOCTH TOKa, npHBOAHMbie BpeCCOHOM AAH 
n p y 3KHHain,HX k o h t3ktob  (cjmr. 66 ):

7 =  200 600 1 000 A

A =  0,14 — 0,12 0,12 —  0,10 0,10 —  0,08 A/mm2.

UHCjjpbl 3TH He HMeiOT aÓCOAIOTHOrO 3HaaeHHH H B 33BHCHMOCTH OT (J)OpMbl 
h coBepmeHCTBa BbinoAnerma k oh t3k tob  MoryT 3HaaHTejibHO H3Meii5iTbcn.

PasbeAHiiHTeAH a  Aa HapyacHotł yCTaHOBKH noABepaceHU B03AeiiCTBHio 
aTMOCt})epbi, nosTOMy ycAOBHa pa6o™  hx óoAee TanceAue, neia npn BHy- 

TpeHHeft ycTaHOBKe. Hx cMaanBaeT AoacAb, CHer; ohh saaacTyio 3HM0k 
nOKpbIBaiOTCa AbAOM. ripH 3TOM paÓOTa KOHTaKTOB MOJKeT 3HaHHteAbH0 
yxyAUiaTbca. rioKpbiTbie abaom k o h t3 k th  TpyAHO oTopBaTb Apyr o t  Apyra, 
nosTOMy npHXOAHTca npHKAaAHBaTb 3HaaHTeAbHbie ycHAHH aah pasMbiKamiH 
pa3-beAHHHTeaa.

M toóh yMeHbuiHTb BpeAHoe BAHHHHe ocaAKOB Ha paOoTy pa3'beAHHHTeaa, 
KOHTaKTbi ero noKpHBaioTca KO>KyxoM, 3amHmaiomHM hx o t  nonaaanHa 
AO>KAa h CHera. Pa3T>eAHHHTeAH c H0JK3MH, riepeMemaiOLHHMHca b ropH30H- 
raAbHOił naocKOCTH, b stom  oth ou ich h h  3naaHTeAbHO yaoÓHee, iiostomy 
oh h  HMeiOT HaHÓOAbmee pacnpocTpaHenHe aah o tk p h t h x  ycTaHOBOK. Macto
pa3"beAHHHTeAh cHaóataiOTca cneuHaAbHbiMH ycTpoiłCTBaMH aah p a36HBK»
Ab Aa, o6pa3yK>meroca Ha KOHTai<Tax.

ycTpoficTBa 9 th  npeAycM3TpHBaK>T ABHHceHHe Hoaca BABa nprieMa: BHaaaAe 
KOHeu Hoa<a npoBopaaHBaeTCa b KomaKTe, paci<aAUBaa nejx, a 3aTew ywe 
cpaBHHTeAbHO AerKO bm xohht h3 KOHTaKTa. Ha 4>nr. 1 7 8  noKa3ano oaho
H3 T3KHX yCTpOfłCTB.
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<í>Hr. 179. n p H cn o co fijie i- iH H  una y n p a B J ie -  
BH9 OflHOnOJIIOCHbIMH pa3T>eí(HHHTejIflMH  

n p n  n o M o m H  m ajibTLUTaHrH.

§  53. ynPABJIEH H E PA3T>EflHHH- 
TEJ1HMH

B 33BHCHM0CTH o t  cnocoóa y n p a B J ie -  

hhh pa3jimaioT ouHonouiocHbie h T p e x -  

noaiocHbie pa3T>e,n,HHHTejiH. nocueuHHe 
HMeioT CBH3aHHbie Meaífly coóoit Mexa- 
HH3Mbi ynpaBjreHHH OTueubHbix no/nocoB. 

ynpaBJieiiH.e pas-heuMHUTe/iaMH oóbiuHO npoH3Bop%'i® o t  p y K H , pea<e—  

npH noMomH 3Ji£KTpnHecKoro h jih  nHeBMaxHMecKoro npHBoaa.
¿Bia ynpaBueHHH pa3T>euHHHTeueM o t  pyicn b  cuyaae He CBH3aHHbix h  

.aereo uocTynHbix HOJKeñ nocueuHHe cHadacaioTCH yKpenueHHHMH Ha h h x  

yHIKaMH, B KOTOpbie BCTaBJiaeTCH KpiOK UiaUbTUITaHra (UJIHHHblfi H30UH- 
py rompí! CTepuíeHb). Yuncaia npHuaiOT caiayro pa3HOo6pa3Hyio <|)opMy 
(4 > h t. 179) c ueubio oóecneHHTb uereocib b c t 3 b k h  KpiOKa.

HTOÓbl HCKJHÓHHTb B03M0H<H0CTb paCKpbIBaHHH SJieKTpOUHHaMHHeCKHMH 
CHuaMH npn k o p o t k h x  3aMÓKaHHHx, pas'bcuHHHTeuH CHaóxíaroTca cneu.Ha.iib- 
HbiMH 3anHpaiomHMH ycTpoftcTBaMH. Ha (J jh t. 17 9 / noKasaHO ycTpoñCTBO 
oUHoro H3 T3KHX 3anopoB. 3uecb yuiKO cueuaHO noBopaHHBaroiuHMca o t h o -  

CHTeubHO Houca h  CHadaíei-io BbicTynaK)Hj.HM 3 y 6 o M , 3auenuaioiUHMCH 3a 
nuacTHHy, yKpenueHHyio Ha Koanaune onopHoro H30UflTopa.

B TpexnojiiocHbix pa3T>euHHHTejiax Kaambiíi nouioc npHBOunTca b  u®HiKe- 
HHe OTUeabHblM H30JlHpyiOUJ.HM SaeMeHTOM, npHBOUHMblM B UBHHíeHHe B CBOIO 
ouepeub o t  o 6 m ero f ia u a  (c jm r. 1 7 5 )  h j ih  npn noMOipn T a r .  H30UHpyro- 
iHHe sueMeHTbi npHBouHoro MexaHH3Ma BHnouHaioTca H3 (jwpc^opa, 6aKeuH- 
soBaHHofi óyiwarH m u  nponHTaHHcro UbHHHbiM MacuoM uepeBa. flua  napy>i<-

4>hi\  178. n p a c n o c o ó a e -  
H a e  jy ia  pa3ÓHBKH Jibua 

Ha KOHTaKTax.
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6

ynpaÛ/ienue
mnsaMU

ynpaß/iSHus
JUaZOĘiJHHbtM 
npußodQM c 
pbNa/HHOtí
nspeSaveQ

ynpaßsieHue 
MQZOßuWb/M 
npußodQM c 
nerm oü  
nepedomeü

f
ynpaßjiemje
MCLZOÔU HHbUH
npußodoM c 
perm oü nepe- 
daneü  nod  
ysnoM  50

<t>Hr. 180. CxeMbi ynpaßaeHHa p a 3T>e,nnHHTejiHMii.

HUX yCTäHOBOK nOHTH HCKJIK)MHTeJIbHO npHMSHaeTCH 4)ap4>Op. TaK KaK 
4>apcj3op naoxo c o n p o T H B a a e T c a  K pyxainK M  y c n a n a M , to b c a y q a e  B p a m a - 
T ev ibH oro  ÄBHaceHHa c  n e p e a a q e ß  K pyT aipH X  y c H a n f t ,  qaero o c o 6 e n H O  n p a  
BbicoKHX HanpaaieHHax (a a n H H b ie  H 3 o a a T o p b i) ,  npH M eH aioT  aßa n a p a a a e a b -  
H bix H 3 0 Jia T o p a  Ha o ö m e M  ocHOBaHHH, HM eiomeM  B p a m a io m y io c a  o c b  ( 4 m r .  1 7 3 ) .  
n p H  9T0M KajKÄbia H3 H30aHTOpOB HCmdTblBaeT TOabKO JIHIHb H3rHÖaiOmHe 

yen/ma.
YnpaBjieHHe TpexnoaiocHbiMH pas-beaHHHTeaaMH b cayqae aencoa aocTyn- 

HOCTH ocymecTBaaeTca Taioxe npw noMom« maabTiHTaHrn. OaHaxo 6oab- 
Lueß aacTbK) ropa3ao yaoÖHee npoH3soaHTb onepaiMH c pa3T>eaHHHTeaaMH 
npn noMoiuH cnepHaabHbix pyqHux npHBoaoB—  pbiqaxvHbix (4>Hr. 1 8 0 c )  
hjih MaxoBHHHbix (4>ht. 180, d, e, / ) .  B TäKHX cayqaax npHBoa m oäct 
öbiTb noMemeH h  b HexoTopoM paccToaHHH (ao 1 0  m) o t pa3T>eanHHTeaa 
b yaoÖHOM aaa onepHpOBaHHa Meere b xopnaope ynpaßaeHHa.

Ha (J)Hr. 1 8 0  n o x a 3 a H b i HeKOTOpbie h 3  H a n ö o a e e  y n o T p e Ö H T e a b H b ix  cno- 
coöob p y q H o r o  y n p a ß a e H H a  p a 3T>eaHHHTeaaMH.

B  H e x o T o p b ix  c a y q a a x  pa3T>eaHHHTeaH cH aö jxaiO T ca a a e x T p n q e c x H M  h a n
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nH eBM aTH M eCK H M  iipU B O H O M , 

y n p a B jia e M b iM  n a  p a c c T o a H H H  

co  mHTaynpaBJieHHsi. YcTpoH- 
c t b o  3 t h x  n p H B O flO B  a H a a o -  

THMHO COO TBeTCTByiOIU.H M  rip H - 

BoaaM tuih BbiKJiiOMaTeaeil.
^«ikia yK a 3 a H H H  noJioaceHHH 
pa3T>eflHHHTeJIH (BKJIIÔ eH HJIH 
BbiKJiłOBeH) H a neM y c T a H a -  

BjiHBaiOTCH CHruaabHbie koh- 
TaKTbi, BKaioHaroipHe coot- 
BeTCTByiomHe ctirHaabHbie ;iaM- 
nbi Ha muTe ynpaBJieHna. C ht- 
HaJIbHbie KOHT3KTH OflHOHO- 
jiiocHbix pa3T>eflHHHTejieft npn- 
bohhtch b ABHJKeHHe npn no- 
m o ih h  H30JWpyiomero CTep*- 
HH, CBH33HHOrO C HO>KOM pa3X>- 
ś R u H m e m ;  y  TpexnojnocHbix 
p a s t e ^ H H H T e a e t!  ohh oóhmko 
naca^KHBaioTCH n a  Ban.

Bo H3Óe)KaHHe omH6oaHbix 
yKa3aHHil CHrHanbHbix JiaMn 
curHajibHHe KOHTaKTbi ycrpan- 
saioTca Tan, hto 3aMbiKaHHe 
HX npn BKJIIOaeHHH npOHC- 
xohht He paHbuie, aeM hok 
JipoHfleT noaoBHHy CBoero 
XO.Ha B KOHT3KT3X j a npH 
BbiKj]K)HeHHn —  He paHbuie, 
aeM Hoa< npoii.neT Tpn 'iexBepxn

<f>nr. 181. OTKjnoaeHHe Tona 5 A npn  95 kV 
pa3T>efl,HHHTejieM ira 100-kV (3acH3T0 c óojiłiuom  

B H f l e p J K K O f t ) .

/
CBoero noHHoro xojxa BHe koht3Ktob.

§  54. OTKJliOHEHHE TOKA PA3T>EJI,HHHTEJ1HMH

KaK yKa3biBajiocb, HopManbHbiii pas-bennHHTejib He npenHa3HaaeH nna 
OTKjiK)HeHna uenn c t o k o m .  Tanoe OTKjnoaeHHe c b h 3 3 h o  c o6pa30BaHHeM 
,H/iHHHbix nyr, Moryiu.HX Bbi3biBaTb Me>KHy43a30Boe 3aMHKaHne, b  ocoóeHHOCTH 
npn HajiHHHH BeTpa. J I j i h  HJunocTpanHH Ha 4)Hr- 181 npHBeneHa 4 > o to -  
rpacf)Ha nyrn, o6pa30BaBineHca npn pa3MbiK3HHH 1 0 0 -k V  pas-benHHHTena 
c  t o k o m  Bcero JiHiiib b  5 A. BbicoTa naaMeHH npn s t o m  6biaa CBbirne 
.3 m, a HJiHHa nyra CBbirne 7 m. kipu 6onbiiiHX TOKax anuHa ayra 3Ha- 
MHTeabHO óoabuie h npH 1 0 0  kV  flocraraeT 3 0  m .

npn M e H b in n x  H a n p a > K eH H a x  umrna n y r n  n o n y a a e T c a  c o o T B e T C T B e H H o  

M e H b in e , ho oObwho n p H  stom  h  p a c d o a H n a  M e a c n y  co ceflH H M H  t|)a3aMH B b i- 

Ó H p aiO T C a M eHblUHM H.

O n b iT a M H , n p o B efleH H b iM H  b B 3 H , óujio  ycT aH O B JieH O , h to  H op M aabH biH  

pa3T>eflHHHTejib nna BHyrpeHHeB ycTBHOBKH Ha HanpaaceHHe 6 kV (3aBona 
„SjieKTpoannapaT“) Moa<eT pa3opBaTb to k  cujioti b  10— 15 A. OanaKo 
npn btom ayra ropHT nocTaToano nonro (ceKyaay-nonTopbi) h HOCTnraex 
TaKOii HHHHbl, a TO npH HaJIHHHH HBHaieHHH B03flyxa B03M01KH0 Mea<Hy4)a-
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30Boe n ep eu p u rae. Ee30TKa3aHHO OTKJiioqaiOTCH t o k h  BflBoe MeHbine, t . e. 
5— 7 A, aa h  t o  npH s t o m  Meapy 4>a3aMH HeoôxoflHMo cxaBurb h30jih- 
pyioinne neperopoflKH b o  móeaianm  nepexpairaa.

B 3KcnjioaTau,HH hobo/i bho nacrai cjiynan oumóonHoro pauMUKanna pasra 
e Ä H H H T e j ie ä  nos H a r p y 3 K O ( i .  B b i3 b iB a io m H e  y K a 3 a n H b ie  H e n p H H T H b ie  nocjiea- 
G T B H 3 . Bopböa C 3THMH CJiyMâËHOCTHMH BeHeTCfl nyTCM ÓJIOKHpOBKH pa3b- 
enHHHTejieft Meamy coöoB h ccoOTBercTByioiuhmh MacjiaHbjMH BbttiJiioaaTe/iflMH. 
Tom a pa3MHKaHHe pa3'i>ejtHHHTeaH neBO3M0>KHO, nosa  He pa30MKHyT coot- 
BercTByiomHfl MacaHiibifl BbiKJiioqaTejib hjih ne 3aMKHyT napaji.neabHbiK 
pa3T>eflHHH're.rib.

OnbiTHbiß nepcoHaji noflCTaHiwü nacTO npaKTHKyeT npeaBapHTenbHO He- 
no;iHoe (Ha Heóojibinyio BejinnuHy) BbrraniBaHHe ho k cë  c TeM, htoöh npn 
HajiHnHH TOKa HeMejyieHHO BoccTäHOBHTb coeÄHHeHHe h  ne a a ra  ayre pac- • 
THHyTbcíi. 3Ta Mepa He ncKjnoqaeT HeoöxoaHMocra sHHMaTejibHoro otho- 
uieHHa K nepeKjiioHeHHHM, ho MoaceT óbiTb peKOMeHÄOBaHa Kan aonojiHii- 
TeabHasí nepecrpaxoB xa.

npH  OTKJHOaÉHHH BXOJIOCTyiO aJIHHHHX JIHHHË, - OÖJiaaaiOHIHX 3HaqHTeJIbH0ft 
eMKOCTbio, no5iB,/ieHHe a y rn  HeH30e5KHo. To xce caMoe npn OTKJifoaeHHH 
xoaoeT oro x o aa  TpanctjiopMaTopoB. YcTanoBKa b 3 th x  cayqasix a o p o ro  
ctoíhhhx Mac/iíiHbtx BbiKaioqaTe.ieft ne Bceraa xxejiecoo6pa3Ha, noaiony 
saqacxyio b s th x  payqasix npiiMei-nnoT pas-beannuTejin, k KOHTaivxaM h noxcak 
KOTopbix npHCTpoeHbi po ra . 06pa3yiom asicn npH o t u c h o m eiiH h  ziyra iio.xhh- 
MaeTCB no  p o ran  BCJieacTBne, c ohhoë  CTopoHbi, sjieKTpoflHHaMuqecKoro 
jeËCTBH5i TOKa, a c apyroft CTopoHbi —  B ocxonam ero aBH>KeHHn HarpeToro 
flyroË Bosayxa h, pacTnraBaacb, racHeT. P o ra , KpoMe Toro, npeaoxpansnoT 
K0HT3KTH o t  onjiaBJieHHñ. T axue pasTceanHUTe/iH ($Hr. 176) nojiym iH  
Ha3B3Hne a  h h e ñ iib ix . YcTaHaB;niBafOTCii ohm nacTO Ha BepniHHax ctojióob 
jiHHHH nepenaqn h  ynpaBJWioTCH cHH3y, c 36MjTH.

TaKHMH pa3T>eÄHHHTe^5iMH m o > k h o  O T K J i io q a ra  t o k h ,  ao x o aain n e  Ä O  100 A 
npH 6 kV h npH 3HaqnTejibH0M mBHre 4>a3.

3 a  n o c J ie f lH e e  B p e M H  n o H B iw c s i  p m  K O H C T p y K H H ä  p a 3 -b e Ä H H H T e n e M ,  no- 
n y c K a r o i n n x  o r a c n o q e H H e  3 H a q u T e ; ib H b ix  t o k o b .  3 t h  p a 3 T b e a H H H T e .m  c u a o -  

xceH b i y c T p o Ë c T B a M H  a n a  ô b i c T p o r o  r a m e H H H  B 0 3 H H K a io m e i i  n p H  o m n o n e H H H  

a y r a .  / t y r o r a c a m n e  y c T p o Ë c T B a  s r a  n o  öocibinea nacra  aHajiorMHbi y c T p o k -  

C T B 3 M  c o o T B e T C T B y io m n x  M o m H b ix  B b iK J H o q a T e n e ii,  m  n  caura s t h  p a 3 T > e a n -  

H H T e jiH  c K O p e e  H a n o M H H a io T  B b iK J iio q a T e a H ,  C H a ö a < e H H b ie , oanaKO, BH flU M b iM  

M e c T O M  n e p e p b iB a  n e n n ,  K a K  s t o  T p e ó y e T c f l  o t  pa3T >e flH H H T e«T eB .

YCTâHOBHBUierOCH Hâ3BaHH3 3TH pa3-beflHHHTejÍH em e He HMeíOT. r io  C}'Tli 
CBOeË paÔOTbl OHH flBÆHÏOTCa B bl K JI 10 H a K) ni H M H p a 3 -b e à  H H H T eJI H M H.

J l y r o r a c H m H M H  y c T p o ñ c T B a M H  s a  B b iK a r o n a io m H X  p a s - b e a H H H T e a e f t  c a y x c a T  

r a c H T e a b H b ie  K a M e p u ,  a e n o H H 3 H p y io in , n e  p e in e T K H  h  K a M e p u  a y T b a  c x ia T o r o  

B03ayxa.
Ha tj)nr. 18 2  H3o 6pax<eHa oana h3 MHonix KOHCTpyKpnË racHreabHbix 

KaMep BbiKJnoqaromero pasBeflHHHTejia. CyinnocTb ee  xeËCTBHH 3aKaio- 
qaeTca b caenyiomeM : B03HHKaiomaH npn pa3MbiKanHH k o h t3i<tob ayra 
BTHrHBaeTCH b KaMepy h noBbimaeT b Heß aaßaeHHe, Hcnapan h pa3aaraa 
aanojiHsnomyio ee  xîHXKOcib. 06pa3yiom H ecsi ra3bi BbipbiBaioTCîi no/j, aaB/ie- 
HHeM qepe3 HHKHee OTBepcTne KaMepbi h 3aayBaioT ayry  (oxaaacaaioT, 
ÆenoHH3HpyiOT) h 3aTeM BbixoaflT Meacay cTeHKâMn racHTeabnoa KaMepbi n  
napyxíHUM nn;iHHnpoM.



183. TpexnojnocHHÄ bhkjho- 
Haropnä MacaMutt pa3-beÄHHHTe.ifc 

Ha 10 kV, 6 MVA (Habege).

<bHr. 1 8 2 . F a en T e Jib H aa  K a& iepa BHKJno>jaio- 
p e r o  pa3T>eÄHHHTeai3 V  u  H  c r je ro p ro n e i i

HiHÄKOCTbK).

•Iw , 184. Tpexno.noCHbiH bhkjho- 
MaiomHa pa3-E>eAHHHTeÄi. c nero- 
pKWeH «iH7(KOCTbIO Ha 10 kV 

5 MVA (Sachsenwerke).

Peuuemka

<3>Hr. 1 8 5 .  T p e x n o J iio c H H fl bhkjiio- 
HaiOIUHS B0ÄHH08 pa3T>eAHHHTeab
Ha 10 kV, CMOHTHpoBaHHH0 c npe- 4>Hr. 186. PyCspHö pa3'beAHHHTejn»-
jroxpaHHTejiHMH öojibwoü pa3pHB- c npHcnocoßaeHHoft k  HeMy äciio-

HOfl MOP.HOCTH (SSW). HH3HpyiopeÄ pemeTKoft.
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Ha 4>Hr. 183, 184 h 185 noKa3aHbi aHa- 
jiorHHHbie pa3T>e/iHHHTe^H ap y rn x  4>HpM.

H e ñ c T B H e  a e H O H H 3 H p y r o m e Ë  p e u ie T K H  a n a -  

J IO T H qH O  Â e Ë C T B H K )  T a K O B O Ë  Ä J I3  â B T O M a -  

T O B  n e p e M e H H o r o  T O K a  h B b iK m o q a T e n e k  

Z le n o H  (cm. H H K e ) .  )K e J ie 3 H b ie  n n a c T H H b i,  

H3 K O T O p b IX  C O C T O H T  a e H O H H 3 H p y iO m a a  p e -  

m e T K a ,  B T a r a B a a  a y r y ,  p a s a e j ia iO T  ee H a 

p a a  6 o a e e  K o p o T K H X  a y r ,  o a H O B p e M e H H o  

O T H H M 3 H  Ô O J Ib H IO e  K O J IH H eC T B O  Tenaa f ly rH .  

H y r a  r a c H C T  oô hhho  b H e c K O J ib K O  n o J iy n e -  

P H O J IO B . B C O O TBeTCT|!HH  C yB e Æ H q e H H e M  

B T H r H B a io m e r o  y c H J iH a  m ia c T H H U  c  yB e / iH - 

H e H H e M  T O K a  ( p a c T e r  M a r H H T H o e  n o n e )  

a y r a  r a c H T c a  J ie rq e .  P a s - b e a n H H T e n b  c  a e n o -  

H H 3 H p y J o m ,e Ë  p e m e T K O f l  (4>nr. 186) 6hji
n o c T p o e H  h H c n b iT a H  b B3H.

B p a 3-beflH H H TejiH X  c  K aM epaM H  c a c a r e r o  
B0 3 j y x a  r a m e H H e  a y r n  n p o n c x o a n T  ô n a r o -  
fla p H  HHTCHCHBHOMy OXJI3 >KÂ6 HHÏO flyTH 6 b[- 

C T p o  n p o T e K a io m u M  iiotokom x o n o a n o r o  bo3- 
a y x a .  B o 3a y x  c a c u M a e T c a  h n o a a e T c a  k M ecT y 
p a 3 p b iB a  oôbiM H O  n p H  n o M o m n  n o p a n i a ,  
aBHXCHMOrO n p y K H H O Ë , 3 a B O Â H M O Ë  n p H  BKJIK)- 
neH H H  p a 3-b eaH H H T eaH . T a x o Ë  p a 3T>eanHH- 

T e a b  n o K a 3 aH  H a ( fm r . 187.
MHoroqncneHHbie onbrru , npoaenaHHbie 

KaK y Hac, b CCCP, Tax h 3a rpaHuneË, no- 
Ka3biBaioT, HTo BbiKaioqaiomHe pa3T>eaHHHTenn 
BnonHe HaaeacHO h ôucTpo pa3pbiBaioT tokh , 

<t>Hr. 187. îBbiKJimaiomHË pa3-b- aocraraïoipH e 600  h aaace 1 0 00  A npH Ha-
•eÂHHHTeab c B03ayniHbiM ayii.cM npaaceHHH ot 6 ao  35 kV. CneaoBaTenbHO,

(cO Ô CTBeH H O Ë KO M n p eC C H H ). 3 T H M H  p a 3 T b e a H H H T e n H M H  M O Ä H O  B  H e K O T O p b lX

c n y q a a x  o m / n o q a T b  H o p M a n b H b ie  p a Ô o q H e  

T O K H  y C T â H O B K H .  3 tO H M e S T  3 H a q H T e J Ib H b ie  a O C T O H H C T B a ,  y H H T b lB a a  a e rK O C T b , 

n p o c T O T y  h a e m e B H 3 H y  tbkhx p a 3 T > e a H H H T e j ie Ë  n o  c p a B H e H H io  c  mouihhmh bu- 
K a io n a T e J iS M H ,  o ô y c n o B J ie H H y io  3 H a q n T e n b H O  M e H b u iH M H  O T K n io q a e M b iM H  tok3mh.

KoMÔHHauHH BHKaioqaioii],HX pa3-beaHHHTeaeË c npeaoxpaHHTeaaMH, HMeio- 
iuhmh ôojibuiyio pa3pbiBHyio MomHOCTb, b HeKOTopHX HeoTBeTCTBCHHbjX cny- 
qaax (HanpHMep, ana ropoacKHX noHH3HTeabHbix noacTaHUHË) MOłKeT 3aMeHHTb 
M o m ,H b iË  BbiKJiionaTeab. BbiKnioqaïoiJHHË pa3-beaHHHTenb npn stom cnyx<HT ana 
onepauHH BKnioqeHHH h BbiKnioqeHHa npH HopMajibHOM pe>KHMe, npeaoxpa- 
HHTejib me OTKnioqaeT nenb b cnyqae kopotkhx 3aMbiKaHHË h neperpy30K.

O T K a ïo q e H H e  B b iK n io q a io ii i .e ro  p a 3 T > eaH H H T ena n p o H 3B o a H T c a  o ö k i h h o  n p y -  

h c h h o ë ,  3 a B o a n M O Ë  n p n  B K JiioqeH H H , T 3 K Kai< a n a  x o p o m e Ë  p a ô o r a  a y r o -  
racainnx  y c T p o Ë c T B  neoôxoaHMa a o c ra T O H H O  ôonbinaa C K O p o cT b  h, n p o M e  
Toro, oanHaKOBocTb e e  b o  Bcex c n y q a a x  o m m o q e H H a ,  q e r o  H e M oaceT  

oôecneqHTb p y q H o e  o m m o q e H H e . ,  B a n io q e H H e  oôbiqHO n p O H 3 B o a n T c a  ot
p y K H  O Ä H H M  H 3  O O T IC aH H b lX  C nO C O Ó O B  HJIH  a H C T a H U H O H H O  n p H  n O M O U lH

BJieKTpHqecKoro hjih nHeBMaTnqecKoro npHBoaa.



rjlA B A  BOCbMAH

ÜPEÄOXPAHHTEJIH 

§  55. OEIU.HE 3AM EHAHH«

n p e Ä O X p a H H T e j iH  h b h h io t c h  n e p B U M H  n o  B p e in e H H  h 3  a n n a p a T O B ,  n p H M e H a e -  

M H X  a n a  3 a iiX H T U  y c T a H O B O K  n p H  n e p e r p y 3 K a x  h  K o p o T K H X  s a M b iK a H H H x .  

B n e p B b ie  n p H H in in  n p e a o x p a H H T e a a  6 b in  n p e a a o K e H  S a n c o H O M  b  18 8 0  r., 

i i  c  T e x  n o p  o h  n o a y n H a  o a e H b  m n p o K o e  p a c n p o c T p a H e H H e ,  o c o ö e H H O  

B H H 3 K O B O H b T H b IX  CeTHX.

r i p H H n n n  n a a B K o r o  n p e a o x p a H H T e a a  3 a K jn o n aeT C H  b  t o m , h t o  b  n e n b  
T o n a  3 a p a H e e  B B o a n T c a  o c j i a ö a e H H o e  3 B e n o —  n p o B o a H H K  M e H b iu e ro  c e n e H n a ,  
n e p e r p e s a t o i n u P c a  n p n  n o p M a a b H b ix  T o x a x  3H anH T e.abH O  ö o a b u i e  B c e x  o c T a a b -  
HblX SJieM eHTOB yCTaHOBKH H pacnaaB H H IO m H ñC H  n p H  aOCTHXCeHHH TOKOM 

BejiH HH H bi, o n a c H o f t  a n a  H o p M a a b H o ft  p a ó o T b i  ycT aH O B K H . O c a a ó a e H H o e  
3BeH O  3 T 0  HOCHT H a3B âH H e n jia B K O Ë  BCTaBKH H OÖbIHHO JieTKO CMĆHHeTCH.

n p n  p a cn J ia B Jie H H H  n a aB K O Ë  BCTaBKH o 6 p a 3 y e T c a  a y r a ,  n o  n p e K p a m e H H H  
KOTopoË n e n b  O K a3 b iB aeT ca  npepBaHHOË. ripn H e ö o a b i n n x  n p e p b iB a e M u x  
T o x a x  h  H eB bicoK H X  H a n p a x c e H H a x  o 6 p a 3 y ¡ o i n a a c a  a y r a  h o b o / i b h o  a e r e o  

r a c H e T  6 e 3  b c h k h x  B n e u iH H x  B 0 3 a e Ë c T B n Ë  H a H e e  y x < e  n p n  H e ô o a b in o Ë  e e  
jy iH H e . n p H  ÔOHblHHX TOKaX KOpOTKHX 3aM bIK 3H H Ë, H OCOÖeHHO n p H  BHCO- 
KHX H a n p ax ieH H H X , a y r a  M OixeT n o r a c H y T ,  a H u ib  a o c r a r H y B  T a n n x  ó o a b n iH x  
H .iHH , MTO B 03H H K aeT  on acH O C T b  n e p e K p b iT H H  a y r o Ë  6 a H 3 a e )K a m H X  t o k o -  
B e a y m n x  saeM eH T O B  n a n  3 aM H K 3 H n a  n a  3eM Jiio .

I I o s T O M y  b  n p e a o x p a H H T e a a x ,  p a c c a n T a H H b ix  H a O T K a ro n e H H e  O o a b in n x  

T O K O B  h  n p n  B b ic o K H X  H a n p a x ie H H a x ,  n p n x o a H T c a  3 a 6 o T H T b c a  o b o 3 m o >k h o  

6 b ic T p O M  r a m e H H H  a y r a  n p n  H e ô o a b m o Ë  e in e  e e  n a w i e .  T a K H M  o 6 p a 3 0 M  

c y in e c T B y io m H e  K O H C T p y K n n n  n p e a o x p a H H T e a e Ë  O T a n a a iO T c a  M e a c a y  c o ô o ë  

b  O C H O B H O M  n o  M e T o a y  r a m e H H H  a y r a .

§  56. T H nbI nPEHOXPAHHTEJlEH

C o B p e M e H H b ie  B b ic o K O B o a b T H b ie  n p e a o x p a H H T e a H  n o  n p H H u n n y  a e Ë c T B H a  

M O iK H O  p a 3 a e a H T b  H a  a e x t ip e  r p y n n b i :

1 . n p e a o x p a H H T e a n  c  p o r a M H .  «

2 .  F Ip e a o x p a H H T e H H  c  n o p o m K O o 5 p a 3 H b iM H  h h h  M e a K 0 3 e p H H C T b iM H  H a n o a -  

H H TeJIH M H .

3 .  IK n a K O C T H b ie  n p e a o x p a H H T e a H .

4 .  T p y ó a a T b ie  n p e a o x p a H H T e a H .

K o H C T p y x u H H  n p e a o x p a H H T e a e Ë  3 t h x  a e T b ip e x  r p y n n  3 H a a H T e a b H O  o t j i h -  

n a io T C H  M e ix a y  c o ô o ë  b  c o o t b 6 t c t b h h  c  p a 3 a H H H U M  M e T o a o M  r a m e H H H  

a y r a .
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D <Pnr. 189. i lp e jo x p a H H T e .ib  c n o -  
poiuK ooöpasH H M  HanOÄHHTeaeM.

d>Hr. 188. rfpeaoxpaH H T eab  
c poraM H .

a  —  n.izBK2a  e c t s b k s ;  6  -  n b p o in o K ; c— 
B30.TBpyiomaa Tpy&ea; á — üciaa^Kïe- 

cKMe KoanaHEH.

L I l p e a o x p a H H T e . i î >  c p o r a M H  miaeTCM nepBbiM maroM pa3BHTHH 
npocT eßm ero npefloxpaHHTero. n.iaBKaa bct3bk3 noM emena Meæay iie j -  
HbJMH poraMH (4>Hr. 1 8 8 ), yKpenneHEHMH Ha K30.iHTopax. OôpasyMmaaca 
n o c .ie  pacnaaBaeHHH n.xaBKOË bct3bkh ayra  nosHHMaeTCH n o  porań BBepx 
EcaeacTBHe saeKTpoiUiHaiiHqecKOô c i l th , aegcTByiomeË Ka ayry. a tarace 
ecTecTBeHHoro aBHaceHHB narpcToro nyroË  B osxyxa. YjuinHiiacfe npn stom , 
ayra  racHex npn ECKOTopoË Kphth’îêckoh  anrme, sa su csm eñ  o t  a a n p a st -  
HHH, Tona, caBHra 4>as h t .  n. KpHTHqecKaa anHHa yBeaHHHBaeTca e yBe- 
jiHqeEHeM Haupaacennsî h Tona h aotrreraeT oq esb  ÔQ.ibuiax B t.im m i.

OïKpHTaa jx.iiîEHZis ayra h a porax npeaoxpaHHienfl EHEyacaaer ycra- 
HaB.TOBaib ero b  ÂoeraroqHOM yxa.ieEHH ot coccähhx npcBoaoB h sewjih, 
MTO npHBOÄHT X ÔO.TbHIOË 3aTpaT6 M6CT3. 3 x 0  OÔCTOHTe.lbCTBO OrpaHHBi'- 
BaeT npeae.Tbi nprnteHroiocTH porosHX npeaoxpsHHTeaeg HanpaaíeHHBMH, 
He npeBbiinaioinHMH 35 kV. PaspHBHaa mohihoctl Tsxace neBeamca, scero 
.theib HecKOHbKO THCflq KH-iOBoabTaMnep.

2. r i p e  Ä o x p a a H T e a n  c n o p o l a x o  o  ö p a s H H M h h . t h  u e n k o -
3 e p  H H C T U M H Ha D O. l HH T e . 1 8 MH.  ripeXOXpaHHTe.lH 3TH npejXCT 8 B.1ÍÍ KiT 
c o ô o ë  Hso.iHpyiomyio T pyöxy, saKptn-yio c  o ö o h x  kohuob  MeTa.i.iHqecKHMH 
KoanaqKSMH, M exgy  kotophm h saTHHyxa naasKaa BcraBKa. Tpyóxa sano.i- 
naercH nopeuiKoo6pa3EbiM h.ta MeaKosepHHCTHM H30XHpyiomHM semecTBOM 
fipHr. 189). Kc.inaqKH oaHOBpeMeHHO necyT poab k o h th k th h x  noBepxHOCieË.

JleflcTBue 5THX npeaoxpaHHTeaeß ocHOEafiO Ha oxaaacjiaiomeM h âch o eh -  
3HpyK>meM aeScTBHH H3o:rapyioin.Hx nosepxHOCTeË nacTHn, pacno.ioJKenHw.x 
b6jjh3h ay ra . Meacay KpynHHKaMH Hano.iHHTe.TO Bceraa HMejOTca 3asopH, 
o6pa3yioniHe KaeaaH. MoHH3HpoE2HHHe ra sa  h napu iterajuia iwaBKOK 
BCT2BKH npoHHKaioT b ara  K£Hâ.ifcî, conpHKacaacb c xo.iOAHHMH noBepx- 
H0CT5IMH KpynKHOK. O pa ar om MeTaMHnecKHe napbi KOHaeHcnpyiOTCS h ocaa;- 
aaiOTCH, a ra3H TépaioT cboio HOHHsanKio Bc.xeacTBHe npoHCXOTOineË y  no- 
BepxHOCTeË KpynHHCK peKOMOHHaunn hohob. H p ou ecc ramesHa e j t h  
npeaoxpaHHTeaeiM c ræÆKOsepHHCTHM HanoaHHxeaeM cxeMaraqecKH H3o6pa- 
aceH Ha 4>Hr- 190 .

Tas, HaxoÄBHiHßca n ea c iy  KpynHHKaMH, noBHÄHMony, HHKaKoro ssaneHHa 
b  rsuieHHH jiyrn He hmcct, hóo, KaK yKasbiEaex O . Mafip, npn sanoiineHHii 
xaKoro npeicxpaHHxeTO EoaopoxoM  hhk3koë pasHHnu b ero  jxeftcTBHH ne  
no.xyqa.Tocb.
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❖ 21.  192. n ^ j c D ^ s s i m  t  M ¿.íBQ3cpHzrrasr HmozEEieaifcje.
;. — ZJ&&Z2M so tse e  r —•awwBwrngft Trernu'.-T? r — rij.icrRrLi ' — tmrz>’JBh'± jzvjz 

£ — KTixwmtrvr- J- S9&EBK£-JS>ICL£ TpJ >£12 *■--  S£3LJCHH2̂ 2ü--

B  zaxecxae HaaasaareaH a @ a a r .T a :  zz owtxho t a & i  «ea. jo s k o je í."  
•rpofiiKa b.th EsapixeBidi necoK. M asepesa :: pssiaepH B p jiasoaí iisbolthz - 
r e s z  CKS3H3E30T B a a a H ^  s a  padoíiT  npezcxpí^zT£.T¿3. IIpEM=3B33£ 3=771 • - 

- y-:v>rfi sa rep a a n a  cb zssh o  c  s o a í ú i a o n a s  pE cscsas-sass z  c s s s a a z s  
ero  b  MOBOtufifa.® j o o y ,  Bcaejurraae g a s  -issE raae 3 7 x2  sassa iesB H ©  
3ETpTüHS2TC33- To 'Mt. * 0 3 3 0  CK232TB E C p23M€¡3£Z ZpTZSHOE: 02 ÍZ 
s s a s a e  e p th h s k h  e  n o p o m c*  .xerzt cd=jisk/:-.;:.

npí!>:eH S£K ür 33S  B2HOSH2S312 K3Sef|B3253 ZOTSHZ O ' T232X» T~’?Z) ~*M - 
yaojiEpjvsmmxM csoficTsajEZ b o s t i í  BrrarposEOiiE-:«.aez. 222 jibe 2 ~ 2 ts . 
EnaTHB^naa B sa tM a síese* , 7 x 7 2 x033 gaojiam ao ho.te»co» b ec -w  psspM ss 
n e c z  rps2Gxp'aH:.5T£aéK. M 03e: € k :b  uj3h=se-o2 n=per.pHTH2 2  j x t x í x k s 'z  
.x jra . y cro S ia sa a  3£  zyxa seMasreaio pasopser ■jprfej.

l io  oaanaK, u p o s e s m m s s i  b  B3 I-I, hsb.tí'z®»e p£3v;&T2XTí xsqot s s s p -  
s e í h I  x í c o s  h x p a a o p a a s  x p o r n t a  a p a  a^ttwBBia» jg a * e a p s *
OKO.IO 0223X 3 HHXLTHMespa.

J t-í ■rfaeneaam r z z is m s  a jx z  aaasreasB o z * m  2 jg'rosxM zpsw s-
3EyTK£ 222  ICBSO JSEBMHe Jge3aaaH%OE2X z a p o s , ZMS303IZX, ESE E3BSCT3C
an^CTdft üOTCHiBBas 0oaa3aE2®- KoazsecrBO ofípaspoxiE xrz »esaasewecs**;
s s p o s  3223CJ:T OT T£T£3Hí¡ XESaSKOS BCT2SK2L JIOCXíZHBí: 3 £  3  23G30 0*4Í- 
pST& 32BZCET OT B‘jM3223i.HOrO TOK2-

•JtoSh v n - .ir - ,r , .  spejoaoe B-aasHze jesEEoz^esEx; za to s  2 cavase 
6 oasi3Hi BOMzaaasHHX to zo s, rpsLiosEfcB p zz sosrrpjEEEñ zpexoxpaEx- 
Tejsea. 3aorraszsaeT  BBKMaHZZ npsapxpaazTsga, zsoC p ssssH H a he © zt, 1 = 1- 
B  aaoaiE5yi03nj3& 6azs®a3<D2TK> aaa ct¿se9hhhtí9 -27027 aeiasaeBS sraopss 
xprósE  M es& aero saaaesTj» 23  crestas z a z  bcó&cis- £ 2 7 2 7 2  b to p o z
-pj^K a BBEOO.TOKesa T3S3EETJ 3EÜ3BE3S BCTSB'EE. CESpjSEg 3 £  HE H££ .-IM .■
-rasa caHpaaB» jnyH rajm oaaH  b c te s e s  23  to h e o S  B oasópassosoa  apoB o-
urrana. O ó e  TpTÍSEH 323XWra£HS! apSBOSJaCfS EpGEEOS 2  32SPHTS JÉST2>- 
„TK=S£K2S53Í EO.TnSTEEjíZ.
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Ilp  h n ep erp y m e win  
KOPOTKOM 3aMbIKaHHH CHa- 
aaaa cropaeT raaBHaa bct3b- ,  
Ka. Bo3HHKaiomas[ npH stom 
ayra , óyayan  m yH rapo- 
BaHa, aerao  racHeT. H p o- 
TeKaiomHft 3aTeM nepes
IUyHTHpyiOUXyK) BCT3BKy 
to k  pacmiaBjiaeT h ee, ho 
3^ecb ay ry  ym e a e ra e  no- 

racHTb BCJieztcTBHe MeHbiuero KoanaecTBa napoB, oópa3yioiii,HXCH npH pac- 
IUiaBJieHHH TOHKOfi BCT3BKH.

XlpyroB pasHOBHflHOCTbio KOHCTpyKUHH npeaoxpaHHTeaa c HanoaHHTeaeM 
aBaaeTca H3o 6pa>KeHHbifi Ha (J)Hr. 192 npeaoxpaHHTeab GEC. 3aecb  naaBKaa 
BCT3BK3 a npHKpenaeHa oähhm kohuom k Koanaaay e, a apyrH M —  k npo- 
noaoKe b , HaiarHBaeMoft naocKOfl cnnpaabHoB npyaoiHOfi c. ÆpyroB KOHeu 
npoBoaoKH 3aKpenaeH b c|)h6poboM' ynope  d . npH  pacnaaBaeHHH naaBKoB 
BCTâBKH ceBaac >xe pacnaaBaaeTca ayrofl h 6aH3ae}Kam.Hfl KOHeu. npoBoaoKH 
b  h OHa ôbicTpo BTHrHBâeTCH npy>KHHoB b 3anojiHeHHoe npocipaHCTBO 
TpyÔKH, ra e  h yracaeT. B aaroaapa pacnaaBaeHHio bct3bkh BHe 30Hbi rame- 
hhh a y ra  napbi MeTaaaa He nonaaaiOT b nocaeam oio, h a y ra  racHTca aerae .

npeaoxpaHHTean c MeaK03epHHCTbiM HanoJiHeHneM npHMeHaioTCH aaa 
cpaBHHTeabHo hcbmcokhx HanpajKeHufi— a o  15 kV. npeaoxpaHHTeaa Ha 
(jjHr. 191 MoryT pa3pbiBaTb MomHOCTb a o  HecKoabKHX aecaraoB  Tbicaa 
KHaoBoabTaMnep. n o c a e a n n e  MoaeaH npeaoxpaHHTeaefl c HanoaneHHeM 
cnocoÖHbi pa3pbiBaTb aoBoabHO öoabiuHe moiuhocth, aoxoasnuHe äo HecKoab- 
KHX cot MeraBoabTaMnep.

H octohhctbom npeaoxpaHHTeaeB c 3acbinKoB aBaaeTca óecmyMHOCTb hx 
paöoTbi. HeaocTaTKOM hx aBaaeTca TpyaHOCTb 3aMeHH naaBKOfl bct3bkh.

3. Ä H Ä K O c T H b i e  n p e a o x p a H H T e a n .  nepBbiMH jkhäkocthljm h npe- 
aoxpaHHTeaaMH 6biaH MacaaHbie. O hh npeacTaBaaan co6oB 6aK c MacaoM, 
b KOTopbifl npocTO norpyacaaacb naaBKaa BCTaBKa. Pa3puBHaa m olhhoctb 
TaKHx npeaoxpaHHTeaefl HeBeaHKa, h b t3kom  B«ae ohh coxpaHHancb 
b ycTaHOBKax MaaoB m oihhocth.

Htoôbi yBeaHHHTb pa3pHBHyio moihhoctb, npHMeHaiOT pacTarHBaHHe ayrH  
n o a  MacaoM. H ocraraeT ca  sto npH noMom.H npya<HH, HaTaniBaioiHHX naaB- 
Kyio BCTaBKy h n o c a e  neperopaH H a e e  pacrarHBaioiUHX a y r y . ripHMepoM  
T aaoro  npeaoxpaH H T eaa mojkct cayxiHTb MacaaHbifl npeaoxpaH H T eab (JaipMbi 
P eflp o a , oaHa 4>a3a KOTOporo H3o6pa)KeHa Ha <|)Hr. 193.

ilpy ro fl pa3HOBHÄHOCTbio Taaoro  npeaoxpaHHTeaa smaaeTCH MacaanbiB 
npeaoxpaHHTeab GEC, cxeMa aeBcTBHa KOToporo noKa3aHa Ha 4)ht. 194. 
KoaeHHaTHe KOHTaKTbi npeaoxpaHHTeaa npHKpenaeribi k HSoaaTOpy npn 
noMOmn npyjKHHauxHX naacTHH, CTpeMamnxca orroaKHyTb hx ap y r  ot a p y ra . 
KoHTaKTH noabie, h b 3aMKHyTOM cocToaHHH hx yaepa<HBaeT naaBKaa BCTaBKa, 
Haxoaamaaca BHyTpn. Flpn neperopaHHH bct3bkh KoaeHa pacxoaaT ca 
c öoabinofl CKOpocTbio noa  aeBcTBHeM npyacHHbi h B03HHi<aiomHX aaeKTpo- 
aHHaMHaecKHX cHa (<})Hr. 1946). GaeKTpoaHHaMHaecKaa ate cnaa orraaKHBaeT 
ay ry  bhh3 (c) h noMoraeT ee racHTb.

TameHHe a y ra  b MacaaHbix npeaoxpaHHTeaax Taaoro p o aa  noaaHHeH o 
TeM a<e 3aK0H3M, hto h b oöbiaHux MacaaHbix BbiKaioaaTeaax.
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4>nr. 194. C x e M a  p a ô o t b i  M a c a a H o ro  n p e a o x p a H H T e jin  GEC.

MacasHbie npeaoxpaHHTenn CTpoaTca m a  
OTHOCHTejIbHO HeBbICOKHX HanpSDKeiIHË. Pa3- 
pbiBHafl MOinHOCTb npenoxpaHHTeneft c pac~
TiirHBâHHeM n y ra  n o a  MacaoM noxoflHT jxo 
300 000 kVA. KaK no c j i o ä h o c t h ,  TaK u no 
ueHe a ra  npeaoxpaHHTenn npHÖflHiKaioTCH 
K MacJiHHbiM BUKnionaTenaM. BonbiuHM He- 
ÄOCTaTKOM HX HBJiaeTCH B03MO5KHOCTb B3pbl-
BOB h noarapa.

JXpyrHM iipeflCTaBHTeaeM jk h äk o c th h x  
npeaoxpaHHTeaeñ flBJiaeTCH npeaoxpaHHTejib 
aMepHKaHCKoË (JjHpMbi Schweitzer & Conrad. 
npeflOxpamiTeJib s t o t  npeacTaBJiHeT coöoö 
TOJiCTOCTeHHyio CTeKaaHHyio TpyOny, Bbiaep- 
KHBaioinyio BHyTpeHHee aaBnenne cBbirne 
80 at, 3anoflHeHHyK) neTbipexxjiopHCTbiM 
yraepoÄOM h naoTHO 3aKpbiTyto KOJinaHKaMH.
B H y T p H  T p yÖ K H  (4>H r. 1 9 5 )  n o M e in e H a  n a a ß -  

K a a  B C T âB K a, m yH T H p O B â H H a a  t o h k o ë  c r a j i b -  

h o ë  n p o B o a o K O Ë , y a e p a c H B a ïo in e Ë  b  H aT H H y- 

TOM cocTOHHHH MomHyio npyaiHHy. riaaBKaa 
KOHHOM k  B e p X H e M y  K o a n a n n y ,  a  a p y r H M  k  

co e a H H e H H O M y  c h h k h h m  K o a n a a K O M .

HaCTH naaBKOË BCTaBKH.
XleflCTBHe 3T o ro  npeaoxp aH H T ejia  3 aK/noHaeTCH b caeayio m eM : npH c ro p a - 

HHH naaBKOË BCTaBKH TOTMac c ro p a e T  h m yH TH pyiom aa e e  ciaa b H a a  n p o - 
BoaoH Ka, yaep)KHBaiouraH npy>KHHy. OcBoSoaraeHHaH npy>KHHa p acrarH B aeT  
nyry, OflHOBpeMeriHO Bena 3 a c o ô o ë  nopm eH b c  oTBepCTHaMH. d ly ra  npH 
3T0 M 3 aTiirHBaeTCH b JKHÄKOCTb, OKHMaeMbiË a<e nopniHeM neTbipexxaopH CTbih 
y r a e p o a  CTpyeË BbipbiBaeTca nepe3 OTBepCTHa h racHT n y r y .

Ht o ö h  H30e>KaTb npe3MepHbix aaBaeHHË, onacHbix ana neaocTH creKJiaHHOË 
TpyÓKH, ona CHaöareHa t o h k o ë  npeaoxpaHHTeabHOË KpbiniKOË, cpbiBaromeËca 
npH noBbiineHHH naBJieHHH CBêpx 3anaHHbix npeaeaoB h oTKpbmaiomeË cbo- 
OoaHbiË BbixoÂ ra3aM b aTMOC(J)epy.

n p ea o x p a H H T e a n  c neTbipexxaopHCTbiMÎ y ra ep o n o M  c rp o a T ca  Ha HanpaxreHHa 
o t  2  n o  1 3 8  kV h m a  t o k o b  o t  0 ; 5  jxo 4 0 0  A. P a 3pbiBHaa m outhoctb-

<t>Hr. 195 T o a o B K a  j k h ä k o c t h o t o  
n p e a o x p a H H T e a a  SC.

BCTaBKa n p H c o e /n iH e H a  o/thhm  

rHÔKOM y M eaH O M y n p o B o n y , ,  
IKHAKOCTb Haa-HBaeTCH ÆO HHÎKHeft
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HX HpH HCnblTaHHHX flOXO-
AHjia B HeKOTOpHX XJiy- 
H3HX ÄO 600 MVA, HO 
cJ)npMa rapaHTHpyer 3Ha- 
HHTejibHO . weHbfflHe Beatr- 
HHHbï. <È>nr. 196 H3o6pa- 
HiaeT o ô ih h ë  b h ä  npeao-
XpaHHTC.'Ifl C KOHXaKXaMK.

MeTbipexxaopHCTbift yr- 
aepoa racKT ayry He 
xy>xe Macaa, h b t o  we 
BpeMa . ¡ ¡unen caMoro 6 oaa- 
m oro HeaocTaTKa nocaea- 
Hero— roproaecTH. OaHaao 
o h  npH pa3aoJK6HHH ayroft 

»biaeaaex xaop , HBaaromuBca OTpaBaaiomHM BemecTBOM. 3 t o  aeaaeT nepe- 
aapaaKy npeaoxpanHTeaa HeyaoÔHOË (HeoôxoanM b h / s d k h o ö  iiiKat})}.

4 . T p y ö a a T b i e  n p  e  a  o;X p a  p H t e y i Ë. TpyôaaTbie rip eaoxp aH H xeat*

ripeacTaßaaHDT coôoH x p y O x y  M3  H s o a n p y io m e r o  M a T e p n a a a , n u y r p n

K O TO poft n p o n y m e H a  n a a B K a a  BCTaBKa. K o h iu *: TpyÔ K H  cn aö jK eH b i M exaaaK - 

HeCKHMH KOHT3KTHbIMH KOaiiaMKaMH. O aH H  HaH o 6 a KOHpa TpyÔKH (b 3âBH- 
CHMOCTH OT KOHCTpyKIiHH) OTKpblTbl.

JJeñcTBHe x p y ö a a x b ix  n p ea o x p a H H T e a e ft o c h o b 3 h o  n a  c a è a y io m e M : oôpa- 
s y io m a a cH  npH pacnaaßaeHHH naaBKOfl BCTaBxn BHyTpH TpyÔKH a ÿ ra  noBbi- 
m a e x  aaB aeH H e ra3a b  H eß. P a 3 , cTpeMHTeabHbiM iio t o k o m  Bbipbm asicb hs  

rpyôK H , racHT a y r y .  ScjjcjîeKTHBHOCTb aeËCTBHH T p y ô a a T o r o  n p e a o x p a H H T e a a  

reM óoabw e, aeM  Bbim e n oanH M aeT ca aaB aeH H e b  T p yÔ K e h ,  caeao B aT eab K O , 

aeM HHTeHCHBi-iee i t o t o k  ra30B. I I o t o k  ra3a ô y a e T  j e u  HHTeHCHBHee, aew  

ôoabiuee K oa n aecT B O  ra3a saK aioaeH O  b T p yÔ K e, nein M eH buie e e  BHyTpeHHHË 

awaMCTp h aeM  ô o a b u ie  o H ep rn a  a y r n ,  H a y m a a  Ha noBbim eH H e a a B a e m a .

BßeaeHHe b T p y ô i< y  aonoaHHTeabHO i - ie a o T o p o ro  K o a m e c T B a  ra 3 0 B  c  s t o ë  
i o h k h  3peHHH O K a3biB aeT ô a a ro n p H B T H o e  B a n siH n e  n a  n p o p e c c  ra u ie m if i  
a y r a .  B ß e a e H H e  r a 3 0 B  o x  n o c T O p o H tie ro  h  c t o  a  h  h  Ka C B H sano c  s u a  a  h  t  e a b  h  ht m. 
ycao)K H eH H eM  KOi-icxpyKUHH h  oôcayacH B aH H H  ripeaoxpaHHxean. P o p a 3 a o  
a p o m e  H cn o ab 3 0 B aH H e caM oË  O TK aroaaeM O Ë a y r H  a a a  o ôpa30B aH H H  a o n o a -  

.H H T eab H o ro  K o a n a e c T B a  ra 3 0 B  b  T pyÔ K e. 3 t o  b o 3 m o )k h o  a e a a T b ,  ecan n p n -  
MeHHTB a à a  TpyÔKH M a T ep w aa , B b ia e a a io m H Ë  n o a  aeËCTBHeM  b b ic o k o ë  xew - 
iie p a T y p b i ayrn T e vu m  HHbie ra 3 b i b  ô o a b iu o M  K oaH H ecT B e. CospeMeHHbie 
r p y ó a a T b ie  n p e a o x p a i- iH T e a n  b CBoeM ôoabU iH H CTB e h  H c n o a b 3 y iO T  3T y  b o s -  

MO>KHOCTb.
OpocTeËmHË TpyôaaxbiË npeaoxpaHHTeab— 3to 4)ap<|)OpOBbiË (c|)Hr. 197), 

loacTOCTeHHaa cfjapcjiopOBaH xpyÔKa SToro npeaoxpaHHTeaa OTicpbiTa c oôenx 
CTopoH. HaaBKaa BCTaBKa, npoTHHyTasi no cepeaHHe TpyÔKH, npHKpenaaexca 
K MeTaaanaecKHM oôofiMaM c HO>KâMH, cayacamHMH aaa BKaioaeHHa' npeao- 
xpaHHTeaa b aenb. npH neperopaHHH naaBKofí bct3bkh o6pa3yiomaHCít 
ayra HarpeBaeT B03ayx b  Tpyôxe, noBHmaH ero aaBaeHHe. Bbixoaa aepes 
oxKpbiTbie KOHHbi TpyÔKH, B03ayx O M biB aex ayry, aenoHH3Hpya ee h b mom&ht 
npoxoaa T0K3 aepe3 nyab, ecan cKopocTb eapacTaHHa oaeicTpHnecKOli 
npoHHocxH ayroBoro npoMeacyxKa óoabuie cKopocTH HapacTaHHít BoccTaHaB- 
(HBaiomeroca Hanpa>KeHH« ceTH, ayra. racHeT. 3 to6m npeaoxpaHHTb (})ap4)op
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<l>Hr. 197. <í>ap4>op<5BbíS TpyfisaTH® 
npe joxp aHH xe-Tfc.

KćnmAmm- 
/ GuaHua

n p tp h im a  

^ lUaLoą

«PET. 193. 4>3ÓpOBMfí 
npeaospaHHTca&.

o t  BOsaefiCTBHH z x th , qacro TpyÓKa bh ytph  
o0K.iaa.Hsa ercs  acóecTOM. A cóecroB as 06- 
K-iaoKa, Kpoise t o f o ,  cnocoócTByeT jiynmeMy 
ranieHííK) z y ra . TaK kzk Ko.iHnecxBO B 03aysa,

.  Hueíomeroca b xpyóice, Mano, a  csqem ie bh- 
xoza eé th k o , t o  zyroracsinaH  cnocoGHoeTb 
Taxoro np eao sp 2HHTe.ia c a r t e o  orpaHHqena: 
paspHBsaa iiom e ocxí. xpy6 naTHx npezoxpanH- 
re-xel c acfíecTOBOfi o ó k .i2jikoh z o x o z h t  zo
15 000 kVA ?: 3 cz.Ti.aofi cxeneHH 3asHCHx o t  zE 2Merpa orsepcrH a. yBaaHzeHHe 
zyroracsm efi c iiocoóhocth  xpyÓKii o 6i>scHseTca, ohsbhzho, tcm, <íto Bcaez- 
cxEse rarpocaoríHiHOCTH acóecx cozepzaix  b ceóe sm oro M a n í. H oz  zeñ- 
crsaeií eh c o k o s  TeimepaTypti z y ra  Erara a ra  Hcnapaercs a , c.ieaoBaie.TbEO, 
b t t  v6k}- b npouecce ro p e a n s  z j t h  b b o zh tcs  seKOTopoe zonozHETezBHoe 
ríO.IH TgCTBO BOHH3?:pOS2HBM2 ra3 0 B, oS.XazaiOíUKX n p a  3T0K 6o;n>mofi 
TcraOSpOBOSHOCTEra i 30Z0p0Z). yBtóHHaBasOmaSCH B CBZ3H C 3TKM HHTeH- 
csbhocto  raaoBoro n o ro sa , OMHBaioinero zy ry , oóaerqaeT raiueHKe z j t h .

H zs TpffíoK npeiQ xp2iJíiie.iefi pa30ÓpaaHoro h3mh u rn a  n so rz a  npHMeaaioT 
e h c c to  p a p r ip a  raxate cxes-io h  6asezHT. TpyoiaxH e npejoxpaHKxe.ia 
s  i  oro xana cx p o sica  z a s  BHyTpeHHHX v c tsh o b o k  h z a s  HanpsaceHHS He 
san ie  35 kV.

BHaxzreSíHHS n srep e c  npezcT2B,i«ioT ipyifaaTHe npezoxpsHHTezE, bhdoz- 
EezHHe H3 naTepzazoB, pa3 .israjoi3Xíis:fi n o z  zeficTBHeM bhcokoB xeim epa- 
xyyz  xvth c BíJAe-iemieM 6o.n.nioro Ko.xH^ecxBa ra3os. Hsíióo.xee 3<¿(|>cktkb- 
hhmh jnxepíia.xaMH oKasaracB ctRÓpa h dopHas Kaczora.

$ 2 ó p o B H É  npeaoxpaHHxe.ib (d)Hr. 198) npezcraBiuíex coóoS TOTCToexeH- 
Hjio aa6poB}io xpyÓKv, saKpHiyío c o z a o ro  KOHoa. IlxaBKaa Bcrassa noMe- 
rnsaa BHyipH rzyÓKZ. b6sh3h 3aKpMxoro kobos, h Tepes xh6kkh npoBOZHHK 
6 pzknero  ceneiraa HaTgHyxa npysHHol, zas  xoro i to S h  hsóeszrh  upaxe- 
rsHKE ee k Tpy6Ke h b3McHshhh b cbz3h c stem yeaOBES oxzazízeHHS. 
npH HeperopaHHa naasKoS BCxasKH oópaayexca xyra. Hoz jeicxBHcM buco- 
koS xcMnepsT.níH zyxa énopa  pa3.TaraeTCS, oópasyH óo.xsnioe KO.iH^ecTBO 
rasos: B ooopoos(ao40y r¿, 5t.xckhc.xoxh ( j a  50ÍJ/¡¡), B o jíso ro  napa ( jo  10J[o), 
v. He6o.Ti.moe ko.xíí^xctbo ymcEonopozos. Fesh s th  noBsUnaxiT zas-ieane 
e xrvÓKe. ÍToBHmeEHHM xas-miHcM EMÓpacusaeTCs h e sh e s  mafióa, npysKHa 
h raÓKHñ Kaóejib. Mepc3 o te o  brames es HKSHee oiBepcrae rasn  bhphbsiot cs

13 Sas. SIL —Bttz€32í  K). B ü MtoáZTitOB A. M.
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HapyjKy c ô o j i b i u o Ë  cKopocTbio. C r p e -
MHTeAbHblM nOTOKOM HeHOHH3HpOBHH-
Horo ra3a ayra racHTca. rameHHio ay ra  
cnocoôcTByeT 6an30CTb cTeHOK TpyÔKH, 
Ha KOTOpbIX npOHCXOAHT peKOMÔHHâ- 
Hhh HOhob ayroB oro npOMexíyTKa.

3(^(|)eKTHBH0CTb rauieHHa æ jth  4>h6- 
pOBblM npeflOXpaHHTeJIÊM 3âBHCHT, C OÄ- 
HOft CTOpOHbl, OT CKOpOCTH ra 3 0 0 Ô - 
pa30BâHHa, a c apyroË  CTopoHbi, ox 
AHaïaeTpa TpyÔKH. yBeaHHeHHe cko- 
pocTH ra30o6pa30BaHHa h yMeHbiuemie 
ÂHâMeTpa TpyÔKH npHBOAHT K 60- 

v  o  5  10 15 ¿0 '¿5mm ^ e e  g LICTp 0My  nOBblUieHHIO AaBAeHHH

<î>Hr. 19 9 . SaB H C H M O cT b r p a a n e H T a  r a -  B T p y ô x e  a o  ô o n b iu H X  B e a im H H  h , c a e -

rneH H a o t  B eaH aH H bi B H yT p eH H ero  a n a -  A O B a T e a b H O , k  ô o a b i u e Ë  CKO pO CTH  a b h -

M e T p a  T p y ô K H . jkchhh r a 3 a ,  o M b iB a r o m e r o  a y r y .  9 t o

npHBOÂHT k  o ô a e r a e H H K )  r a m e H H a  a y r a .

CxopocTb ra30o6pa30BaHHH npH aaHHbix pa3Mepax TpyÔKH 3aBHCHT o r  
BejiHHHHbi sHeprHH, BbifleaaeMOË ayroft, t .  e. b kohchhom HTore o t  toka. 
r a 30o 6pasoBaHHe npn Toxax Menbrne 100 A hhhtohu-îo Ma/10 npH aaHHOM 
ÄHaMeTpe TpyÔKH. B c a e lfc Æ e  3 to to  Maabie to k h  p a 3pbiBaioTCfl npeaoxpa- 
HHTejieM, HMeiomHM ôoabmoft anaïaeTp TpyÔKH, HeHaaemno (npHÔAHJKaeTca 
k paôoTe 4)ap(|)opOBoro npeaoxpaHHTejia). yMeHbmeKne BHyTpeHHero ana- 
M eT p a  TpyöKH npHBOAHT k  yBeanaeHHio cKopocTH ra300Ôpa30BaHHa h noBU- 
rneHHa aaBaerom; KpOMe to to ,  cHAbHee cKa3UBaeTca sc^cjmKT aeHommaimH 
Ha noBepxHOCTH CTeHOK. rioaTOMy c yMeHbmeHHeM BHyTpeHHero anaMeTpa 
TpyöKH rpaaneHTbi rameHHa (oxHomeHHe BeaHHHHbi BOCCTaHaBiiHBarourerooa 
HanpaixeHHH k  MHHHMaabHOË aaHHe TpyÔKH, npH KOTOpoË a y ra  eme racHeî) 
yBe/iHHHBaiOTCH. H a <fmr. 199 aaHa 3aBHCHM0CTb rpaaHeHTa rameHHa o t  BeaH- 
HHHbi BHyTpeHHero AKaMeTpa TpyÔKH.

O ôbiM H O  B H y T p eH H H Ë  a n a M e T p  T pyÔ K H  B H Ô H pâeT C H  b n p e a e a a x  

10— 16 mm.
TâKHM o6pa30M HH>KHHË npeaeA pa3pbIBHOË MOmHOCTH <|)H6pOBOrO npe- 

AoxpaHHTeaa ônpeaeaaeTca, raaBHbiM oôpa30M, BHyTpęHHHM anaMeTpoM 
TpyÔKH. H îoôbi caeaaTb paôoTy npeaoxpaHHTeaa Haae»HOË npH Maaux  

BeHHHHHax oTKaïoqaeMbix to k o b  (Mambie HOMHHaabHbie to k h ) , naaBKaa BCTaBKa 
OKpyxraeTca to h k o ë  cjmôpOBoË TpyÔKOË Maaoro anaMeTpa, BCTaBaaeMoft 
b rnaBHyjo. r ip a  pacnaaBaeHHH bct3bkh b MaaoË TpyÔKe o6pa3yeTca ;ôoab- 
m oe KOJiHaecTBO ra30B, noBbimaromnx aaBaeHHe b Heft, ripn HexoTopoM 
aaBJieHHH TpyôoHKa pa3puBaeTca h ra3bi, Bbipbmaacb Hapyxry, racaT ayry.

BepxHHË n p e a e a  pa3pbiBHoft MOmHOCTH cfmôpoBoro npeaoxpam iTejm 
3aBHCHT OT MexaHHHeCKOË npOHHOCTH TpyÔKH, T. e. CnOCOÔHOCTH BblflepXÍH- 
BaTb ÔoHbmHe BHyTpeHHHe aaBaeHKa. / la a  yBeaMaerma MexaHHaecKOË 
npoHHOCTH HHOrfla Tpyôxy aeaaioT He ireabeyio TOACTOCTeHHyio, a TOHKyio 
(JmôpoByio Tpyôxy (toaiu ,hhoë 2 — 3 m m ) OKpyxcaioT cKpenaaiomeË MexaHH- 
aecKH TOACTOCTeHHOË ôaKejTHTOBoË TpyÔKOË, HMeiomeft ôoabm yio MexaHH- 
necKyio npOHHOCTb, aeM (|)H6pa. H a rameHHe Ayrn s t o  He OTpaaraeTca, t 3k 
KaK ra30reHepHpyiomHM aBAaeTca aam b Heôo/ibmoft BHyTpeHHHË caoë TpyÔKH, 
conpHKacaiomHËca c Ayroft. <î>HÔpoBaa Tpyôxa nocTeneHHo nepecTaex
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iBcnoMOsam. ßcmaßha

Mecmo
nnabnettufl

' (DuGpa-S (lpy>kuna Bpmabka

<i>nr. 200. FlpejioxpaHHTefflb c ßopHoß khcsotoä fupMhi Westinghouse. 

BŁiaeflHTb ra3, nosTOMy nocjie hcckwikkhx OTKJimeHHi! ( oöbih h o  He óoaee
M T U ) e e  npHXOiiHTCH MeHHTb.

Pa3pHBHaa MomHocTb 4>H6pcBbix npeÄOXpaHHTejiefl aoxoaHT jxo 2 500 MVA,
T. e. npHÖflHXCaiOTCH K CaMhIM MOIHHHM BHKJHOBaTe/iHM. CTpOHTCH OHH P.J13 
Bcex HanpflxceHHß m  230 kV, npnqeM ääb o^eHb bhcok hx HanpaxceHHi! 
ßepeTCH HecKO/ibKO TpyßoK noc.iejioBaTeJibHO.

npH OTKJHÔ eHKH KOpOTKHX 3aMbIKaHH« (JjHÖpOBblMH n p eÄOXp3HHTeJIiIMH 
BHpbiBaromHecs c öoJibuioM CKOpocTbio H3 TpyÖKH ra3bi npOH3BOÄHT oray- 
IHHTeJIbHHft 3ByKOBOß 3<J)(f)eKT, nOßOÖHbJft BblCTpeiiy; 9TO R&m OCHOB3HHe 
Ha3BaTb 4>H6poBbie npeaoxpaHHTejiH c T p e j u n o i n H M H .

BMecTO 4)n 6p b i npe^oxpaH H T eaH  bmiiojihhiotch T a io x e  c o  CTeHxaMH H3 
6 o p  h o fł K H c a o T H .  JleßcT B H e T a x o r o  n p eaoxp aH H T ejia  cxon ce c  Ä eßcT -  
BHeM (JlHÖpOBOrO. B opH ail KHCXOTa COÄepXiHT ÖOJlhmoe KOJIHHeCTBO KOHCTH- 
TyHHOHHOił boäh, Bbi^eiEHiomelłcH npH  ^eńCTBHH m y m  Ha ö o p H y io  k h cjio T y . 
Pa3JiaraHCb n p n  bucokhx T ew n ep a T y p a x  m y m , m m a  n p e B p a m a e T c s  b ra3  
(B O Ä opoji h kholopoä), Ä eßcT Byiom H Ä , T ax ix e  kbk b 4>k6pobhx n p e a o x p a -  
HBTejrax.

ÜOHHTHe O KOHCTpyKUHH npeÄ O X paH H Te;ieß C ÖOpHOß KHCJIOTOfł <J)HpMH 
W e s t in g h o u s e ^ a a e T  (J)Hr. 2 0 0 .  BH yTpb TOJicTOCTemioM H soxrapy iom eß  TpyÖKH 
3an p ecco B a H a  öop H aa K H caoxa. FI^aB xaa BCTaBKa p a c n o x o H e H a  c OTKpbiToro 
KOHIXa TpyÓKH H HaTHHyxa HppKHHOił, HiyHTHpOBaHHOił THÖKHMH MeÄHHMH 
jieHTaMH. n p H  neperopaH H H  rwiaBKOft b c tb b k h  n o a  ÄeftCTBHeM npyxKHHbi 
KOHeix BCTaBKH H Ä yra  3aTHrHBaiOTCH BHyTpb xpyÖKH. O öp asyro ip H ecH  npH  
3 to m  ra3bi ra csT  myry. H t o ö h  oöecneH H T b H a^eH H oe r a m e m e  Ma^bix t o k o b  
B COOTEeTCTBHH CO CK33äHHb5M O (fmÖpOBOM IipeÄOXpaHHTeJie, 3Ä 6 C B  CÖOKy 
6mHXie k  cTeHKe yCTpoeH  flonoaH H T exbH bia KaHax M aaoro  .unaM expa, b k o t o -  
p b iß  BCTaBaeHa njiaBKaa BCTaßKa M a/toro ceneHHH. O ä h h  K onen, b c tb b k h  
COeflHHeH C THÖKHMH MeflHHMH JieHTäMH, Ä pyrO ß 5Ke KOHeiX CBOÖOÄeH. n p H  
o6pa30BaH H H  mym b  raaBHOM xaH ajie H e ö o a b m o e  npocTpaHCTBO Me>KÄy 
CBOÖOÄHHM KOHHOM ÖOKOBOß BCTaBKH H KOJIIiaHKOM HÖHHSHpyeTCfl H n p O -  
ÖHBaeTCH. 3am yH T H poB aH H as a y r a  b raaBHOM KaHaxe racH eT n p n  n p o x o x c -  
ÄeHHH. roK a n e p e 3  H yxb h  B ecb  t o k  n ep eö p a cb iB a erc H  Ha öOKOByio BCTaBKy, 
paciftaB Jräfl e e . B ysKOM ö o k o b o m  icaH ane a y r a  racHeT 3HaHHTejibH0 Jieme.

MHOFOHHCfleHHbie HCHHTaifHH, npOÄeJIäHHHe c 3THMH npejxoxpaHHTejiHMH, 
noKasa.TH, h to  oh  ^ e re o  om nK m eT  to k h  ot 5 äo 30 000 A npH Hanpa- 
HieHHH ao  15 kV.

IIoMHMO npHBe^eHHbix 3aecb npeÄOXpaHHTexeö 3a nocxeÄHHe rOÄti npeÄ-
JIOJK6HO MHOTO H ÄpyTHX KOHCTpyKUHß, ÄSßCTBHe KOTOpblX CBOÄHTCH 
K OÄHOMy H3 OIIHCäHHblX BbHIie npHHUHnOB.
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<ï>nr. 201. npHMepHbie xapaKTepucTH- 
KH naaBKHX npeaoxpaHHTgaeft.

§ 57. IIJIABKHE BCTABKH

f la a  nliaBKHX BCTâBOK npeaoxpaHHTeaeË npHMenaiOTca caMbie pa3HOo6pa3- 
Hbie MaTepnajibi.

M aTepnaa naaBKOË bct3bkh b co o tb 6tc tb h h  c pa33HHHbiMH ero HOHH3a- 
UHOHHbiMH noTCimnaaaMH h reMneparypaMH naaBaenna OKa3biBae% BaHaHHe 
Ha ay ro racam ne CBOËcTBa npeaoxpaHHTeaa. Tax, HanpHMep, ycTaHosaeHo, 
ijTo npn Boab^paMOBOË naaBKOË BCTaBKe oähh  h t o t  >xe npëÂOxpaHHTeab 
MoaíeT oTKaioaaTb n,enb npH Bjxßoe öoaee bhcokhx  HanpaaceHnax, aeM npn 
BCTaBKe H3 aaroMHHHa. Ilo3TOMy nocaerm ee BpeMa a a a  naaBKHX bct3bok 
Bce aam,e h aam e npHMeHaioT BoabtfipaM.

X opom ae cBOËcTBa b kaaecTBe MaTepnaaa a a a  naaBKHX BCTaBOK hmciot 
TaKXíe U.HHK h cepeöpo.

Ha rauieHHe ay rn  0Ka3HBaeT Bananne He ToabKO MaTepnaa bct3bkh, ho 
h ee ceaeHHe. HeM ßoabuie ceaeHHe naaBKOË BCTaBKH, TeM óoabuiee Koan- 
aecTBO napOB MeTaaaa oöpa3yeTca b ayFOBOM npOMexiyTKe, a KaK H3BecTH0, 
noTeHunaa hohh33Hhh napOB MeTaaaa npnMepHO B^Boe MeHbuie, aeM aaa 
ra 3a. CaeaoBaTęabHO, c yBeanaeHHeM ceaeHHa bct3bkh rameHHe ayrn 
3aTpyflHaeTca.

H arpeß naaBKHX bct3bok noaaHHaeTca oöihhm ypaBHeHHaM Harpeßa, npn- 
Be/ieHHbiM b § 6 . CoraacHO sthm  ypaBHeHHaM BpeMa Harpeßa naaBKOtt 
BCT3BKH äo  TeMnepaTypbi naaßaeHHa np« aanHOM TOKe 3aBHCHT o t  oaeHb 
6 oabuioro KoanaecTBa 4>aKTopoB, KaK-To: MaTepnaaa naaBKOË bct3bkh, ee 
pa3Mep0B, ycaoBHË oxaaacaeHna, HaaaabHOË TeMnepaTypbi Harpeßa h t .  n. 
BßHay HeonpeaeaeHHOCTH HeKOTOpHx c|)aKTopoB, HanpHMep, TenaooTaaan, 
aHaanraaecKHË pacaeT Harpeßa naaBKOË BCTaBKH npeacTaßaaeT 3HaaHTeabHbie 
TpyaHOCTH h npoH3BOÄHTCa oöbiaHO annib  opnenTHpoBoaHO. npaKraaecKH 
KpHBbie Harpeßa naaBKHX bct3boi< CHHMaiOTca onbiTHbiM nyTeM. HanôoabUiHË 
HHTepec npeacTaßaaeT 3aBHCHM0CTb BpeMeHH pacnaaßaenna naaBKOË bct3bkh 
o t  BeaHHHHbi TOKa, Ha3UBaeMaa xapaKTepncTHKoË naaBKoro npenoxpaHHTeaa. 
C yßeaHaeHHeM TOKa BpeMa neperopaHHa BCTaBKH öbicTpo yMeHbuiaeTca.

H a <|)Hr. 201 noKa3aHbi npHMepHbie xapaKTepncTHKH naaBKHX npeao- 
xpaHHTeaeË.

naaBKHe bct3bkh BbinoaHaioTca a a a  HeöoabuiHX paöoanx  to k o b  h3 Kpyr- 
aoË npoBOaoKH, aa a  Soabuinx xce to k o b  —  oöbiaHo h3 npaMoyroabHbix
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roiacTHH. Ftp« 9TOM  j,jiíi o ö J ie r a e H H a  KâJiHÔpoBKH raacTHHbi H M eioT  cyaieH- 
H y io  m a B K y i o  a a c T b  H e ö c w ib m o a  ä * h m .

n p H  6 o J i b i i i n x  B eJiH H H H ax T o x a  r a a B K H e  b c t h b x h  a a c T O  B b in cw iH a x y r  h b  

n e cK O itb K H X  n a p a a j ie j ib H b i x  t o h k h x  m a c T H H . 3 t o  n pH B O Ä H T  k  y B e jin a e H H io  

o ö m e f i  T e iM o e M K o c T H  c h c t c m h  ( B C T a B x a  h  o x p y > x a io ffl,a H  c p e j t a ) ,  a  o ie ,u o B a -  

T e a b H d , x  yß ejiH H eH H K ) B p eM eH H  p a c n a a ß n e H H a  b c t 3 b k h .  9 t o  H M eeT  ó o j i b i u o e  

3 H a a e H H e  â j ih  c e j ie x T H B u o c T H  O T X jn o a e H H H . C e jie K T H B H a a  p a ö o i a  3 a x / n o -  

n a e T c a  b ö h c t p o m  neË C T B H H  n p e f l O x p a u H T e n a ,  H a n ö o J ie e  6 jiH 3 X o r o  k  M e c T y  

n o B p e x < fle H n a  (H a n p H M e p , 1  Ha 4 ) n r . 2 0 2 ) .  C e a e x r a B H o c T b  a o c T H r a e T c a  

COO TBeTCTByiOIUH M  BH Ö O pO M  X 3 p a K T 6 p H C T H K  n p e Ä O X p a H H T e jie tö . ECJIH, H a n p H 

M e p , n p e f l o x p a e H T e n t  1 ( c j ju r .  2 0 2 )  H M eeT  x a p a x T e p H C T H x y ,  c o o T B e T C T B y io -  

m y i o  K p H B O Ë  1  H a (j)H r. 2 0 1 ,  t o  n p e Ä O x p a H H T e ^ b  2  a o j m e H  H M eTb 6 c w ie e  

B b ic o K O J ie x c a m y io  x a p a x T e p H C T H x y ,  n p H  b t o m  p a 3 H H p a  B p e M e n n  a e ä c T B u a  

n p e f lo x p a H H T e f le ñ  1  w 2  Ä O i m i i a  ó b iT b  ß o j i b w e  BpeM CH H  ro p e H H H  a y r a  

b  n p e a o x p a H H T e j ie  1 ,  T a x  x a x  H H a a e , x o t h  n e p B b iß  h  n o r a c H T  n y r y ,  r o ia B -  

x a a  B C T äB K a B T o p o r o  y x æ  y c n e e T  p a c n j i a B H T b c a .  E o i h  n p H  M a jib ix  T o x a x  

( n e p e r p y 3 K a )  B p e M e H a  n jia B ^ ieH H a  b c t 3 b o k  p a c x o a a T c a  3 H a a n T e jib H O  (c m . t n  

H a (¡ra r . 2 0 1 ) ,  t o  n p H  k o p o t k h x  3 a M b ix a H H a x  y x < e  B C T p e a a i o T c a  3 H a a H T e jib -  

H u e  T p y flH O C T H , T a x  x a x  x a p a x T e p H C T H x n  pa3JiH H H bix  b c t 3 b o x  c ö jr a x c a i o T c a  

(c m . t k'  Ha cJjht. 2 0 1 ) .

O pH eH T H poB O H H bie pa3M epbi naaBXH X b c t 3 b o x  m »  B 03flyxu H b ix  n p e a o x p a -  

H H T e n e a  n p H B e a e H b i b  T a ö j i .  1 8

m T a Ó J iu ą a  1 8
ÄnaMeTpbi npoBojioK fljia nJiaBKHx npefloxpaHHTejiefi

niaBHTCfl 
npH Toxe 

B A
OaoBO CBHHeH MeAb

(xpacHaa) >Keae30
l l a a B H T c a  
npH Toxe 

b A

1
2
3
4
5 

10 
15 
20 
25 
30 
40

'  50 
60 
70 
80 
90 

ICO 
120 
140 
160 
180 
200 
250

n  p
npHÖJins 
OT HH3M

jj aux yea

0,19 
0,29 
0,36 
0,46 
0,56 
0,85 
1,11 

_ 1,34 
1,59 
1,76 
2,13 
2,48 
3,05 
3,10 
3,39 
3,67 
3,93 
4,44 
4,92 
5,38 
5,82
6.24
7.24 

HMe a a HHe  
HTejIbHblMH,
eTpa, h o  h o t  e
OBHH.

0,21
0,33
0,43
0,52
0,60
0,95
1,25
1,51
1,75
1.98 
2,40 
2,78 
2,89 
3,48 
3,81 
4,12 
4,42
4.99
5.53 
6,04
6.54 
7,01 
8,14

. npHBeaeHH 
raK KaK tok, r 
:e jyiHHbi, cno<

0,05 
0,09 
0,11 
0,14 
0,16 
0,25 
0,33 
0,40 
0,46 
0,52 
0,63 
0,73 
0,83 
0,92 
1,00 
1,08 
1,16 
1,31 
1,45 
1,59 
1,72 
1,84 
2,14 

bie b Taßjim 
jiaBflmuß npo 
:o6a 3aKpenjie

0,12
0,19
0,25
0,30
0,42
0,55
0,72
0,87
1,01
1,15
1,39
1,61
1,81
2,01
2,20
2,38
2,55
2,88
3,19
3,49
3,77
4,05
4,70

1.6 UH$pbl HB
BOJIOKy, 33B H Í
una, TeMnepai

1
2
3
4
5 

10 
15 
20 
25 
30 
40 
50 
60 
70 
80 
90

100
120
140
160
180
200
250

JIHIOTCH JIHIHb
:HT He TOJIbKO
ypHbix h  npo-
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203. n p e j io x p a H H T e .ib  H a 
132 kV c aoóaBorauMH conpo-

XHBJieHHHMH.

$n r. r204. KoMÔHnaHHH npeao- 
xpaHHTeJiH c  pa3Tjea;HHHTeaeM.

KaK BHÄHO H3 3TOñ TaSilHIIH, HaH- 

(5o.TbniHft a a a iie T p  n p n  oaHHaKOBOM pac- 
T T ira R jrn m m e M  T O K e  HM6IOT CEHHllOBbie 
BCTaBKH.

B C00TB6TCTBHH C ÖO.TblHHM BeCOM 
CBHHU.OBHX BCT3BOK nOCTOHHHäH Bpe- 
MCHH HarpeBa hx othochtb hbho Be- 

jiHKa. H aH Ô o.aee qaCTO ynoT peö.isnoT C H  bct3bkh h3 M enu, c e p e ö p a ,  mtMxa
H BOHLiJjpâMa.

H opiia .ibH bift paôoH H Ë t o k  ycTaHOBKH, 3 aiHHin,aeM0 Ë npeaoxpaH H T eaeM , 
Ä0 JIÄ6 H 6biTb HHHce u a H M ciib iu e io  p acm iaB flH iom e r o  e r o  TOKa. PacnàâBÆ Hio-
mHM to k o m  n o  n p o eK T y  O C T  Ha npeaoxp aH H T ejiH  c a n T a e r c a  t o k , n.aaBH-
m nił naaBKyio BCTaBKy npejoxpaHHTeaeft ana Tpac^opMaTopoB HanpîHKeHHfi 
b 1  MHH. h  BCTaBKy CHjioBbix n p ea o x p a H H T en e íí b  5 m h h . O ó k th o  p a 6 o -  
hhR t o k  HHîKe p a cn n a B íisn o n iero  b  1,5— 2,0 p a s a .

§ 53. npHMEHEHHE ITPEJ10XPAHHTEJ1EH

n p e a o x p a H H T e a n  b  c c t h x  b h c o k o f o  H a n p s m e H H H  H M e æ T  o T H O C H T en tH O  

M anoe p acn p o c rp aH eH H e. ripnM eH aioT cs o h h  a n  a  s a m a r a  o t  n e p e r p y 3 0 K  

H KOpOTKHX 3aMHKaHHft HeOTBeTCTBeHHHX 4>H,æpOB, a  TaiüKe Ä.1H 3anXHTH 
o t  k o p o t k h x  3aMHKaHHft b TpaHC<i>opMaTopax HâfipsaieHHH. H n o r a a  naaB K ne 
n p e a o x p a H H T e n H  b  n o c n e a o B a T e .T b H O M  c o e a H H e H H H  c  h c k p o b h m h  n p o M e a c y r -  

KaMH npH M eH BKJTCH  a n  h  3am .H T bi o t  n e p e H a n p H iK e H H Ë , b  3TO M  c n y a a e  o h h  

n p e p b œ a io T  t o k h  p a 3 p a a a  Ha 3 e iu n o  n p i ï  n p o ô o e  H C K p O B o r o  n p o M e a y rK a .
B 3aBHCHMOCTH OT yCHOBHË paÖOTH K npeflOXpaHHTenSM npeatSBJIHiOTCH  

Te H.TH HHue TpeooBaHHH. TaK, HanpHMep, npeaoxpaHHTeaH jyia TpaHcq)op- 
MaTopoB HanpHîxeHHH, npHCoe/mHHeMux o ô h h h o  HenocpeacTBeHHO k hihhüm 
CTâHU,HH H.1H noaCTaHHHH, ÄO.THCHLI, 6e3yOIOBHO, H3ÍI.OKHO OTKJHOH3Tb TpaHC- 
(ÿopMaTOp npn 3äMbIKaHH5TX B HeM, TaK KaK nOCaeaHHe paBHOCHHbHH KOpOT- 
KHM 3aMbIKâHHÎIM H a miiHaX. T okh KOpOTKOrO SaMbIKaHHH npH 3T0M M O iyr  
aocTHraTb oqeHb ôo-ibintix BeanqHH. H to ô h  oô.aerquTb p a 6 o ry  ripepoxpam i- 
Te.iH b 3T0M Cviynae, o ô h h h o  nocneHOBaTenbHO c hhm bk.hohhiot aoôaBOHHOe
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v-OiipoTH&neHHe, BbinoaH aeM oe M3 peoT anoB oft, h h x p o m o b o H  h  TOMy n o a o d -  
HOft n p o so a o K H , orpaHHBHBaioiu.ee t o k  K o p o tK o ro  3aMbiKaHHa no n p e a e a o s  
Haae>KHOñ p a d o m  n p eao x p aH H T eaa  ( c J jh t .  203). B ßeaeH H e aodaBO HHoro 
conpOTHBJieHna b  u e n b  TpaH C$opM aTopa HanpaxteH H a npaKTHaecKH He B anaeT  
Ha p a d o T y  n o c a e a H e ro  BcaeacTBHe OTHocHTeabHO M aaoß BeaHHHHbi s t o t o  

conpoTHB.aeHHH. M H o raa  a o d a s o a H b ie  conpoT H B aenH a BCTpaHBaiOTca b  n p o -  
xoHHbie H 3oaaT opH  a a a  s k o h o m h h  MecTa.

B OTHOUieHHH HOMHHaabHbIX TOKOB K npeHOXpaHHTeHHM flJIH TpaHC(|)Op- 
MaTopoB Hanpaa<eHHH hmkhkhx cneuHaabHbix TpedoBaHHñ He npea-baBaaeica, 
xax xax 9TH TOKH HHBTOÄHO Maau (pacnaaBaaiomHft TOK 1,5 A).

B n o c ae aH ee  B p e iia  d o a b u io e  p a c n p o c ip a H e H H e  n o a y a H a a  KOMdHHauHH 
n p e ao x p a H iiT e ae ö  c HeaBTOMaTnuecKHMH BbiKaroaaiomHMH pa3T>e.n;HHHTenHMH 
(fjm r. 204). KoMdHHau.ua 3Ta 3aMeHaeT rp0M03ÄKHft h  a o p o r o f t  B H K aioB areab 
M HaxoHHT npHM eaeHHe b o  m h o th x  neoiBeTCTBeHHUx c a y a a a x  (sa eo a c K H e  h 
ropoacK H e noacraHUHH H ed o ab iu o ft m o ih h o c th  h  t .  n .) .  B s to m  c a y u a e n p e -  
aoxpaH H Teab aoaHceH n p o n y c x a T b  u e p e3  c e d a  Becb t o k  HopM aabH oñ Ha- 
r p y 3KH h  pacn aaB aaT b ca , n p ep H B aa  B03HHKaK>myio a y r y ,  a n rn b  npH  n e p e -  
rp y sK ax  á a a  k o p o tk h x  3aMHKaHHHX.

Jinn yaodcT B a odcayjKHB aiiH a n p eaoxpaH H T eaH  o 5 h h h o  aenaiO T ca cbeM - 
HbiMH. h p H  3T0M H H oraa oHH BwnoaHHioT p o a b  pa3T>eaHHHTeaea, dyayH H  
CMOHTHpoBaHU Ha H 3oaH pyioiu.eü naacTHHe.

J \m  BbieuKH h  3aMeHH neperopeBuiHX npejtoxpaHHTeae« ynoTpedaaiOTCH 
cn eunaabH bie  H30HHpOBaHHHe m a m m  Ha aaHHHOft p y K o an ce .

npH B b id o p e  npeaoxpaHHTeaa KpoMe cootbctctbhh xapaKTepHCTHK ycaoBHHM 
p a d o m  b aaHHOfl yciakOBKe caeayeT odpamaTb BHHMaHHe h Ha yaodcTBo 
odcayjKHBâHHa. C sto ë  tohkh 3peHHH HaaayHuiHM dyaeT npeaoxpaHHTeab, 
no3BoaaK3UXHñ d n crp o  odHapyx<HTb h aerxo  3aMeHHTb iieperopeBiiiyio BCTaBKy. 
HauMeHee yaauHbiMH b stom. OTHomeHHH aBaaiOTca Macasmue npeaoxpaHH- 
TeaH. 3aMeHa naaBKOft bct3bkh b npeaoxpaHHTeaax c sepHHCTMMH hhh 
noponiKoodpa3HHMH HanoaHHTeaaMH TaioKe Heyaodna.

JIvhhihmh bo Bcex OTHOuieHHax npeaoxpaHHTeasMH Ha ceroaHauiraft 
JieHb aaao npH3HaTb CTpeaaromne, EaHHCTBeHHUM hx neaocTaTKOM HB.aaeTca 
CHabHHâ, nopodnblft BbICTpeny 3ByK, npOH3BOÄHMblft HMH BO BpeMH padOTH, 
aro  MOîKeT HepBHpOBaTb odcyxcHBaiomHä nepcoHaa. C apyroH CTopoHH, 3ByK 
3T0T HCKaioaaeT HeodxoaHMOCTb ocodofi CHrHaaH3auHH o coBepuiHBmejica 
oiKaioqeHHH.
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BblKJIIOHATEJIH BblCOKOfO HAIIPSDKEHH5I

§ 59. OBIU.HE 3AMEqAHHSI
BuK Jiio'iaTeiiH  h b h íh o tc h  o s h h m  h 3 H a n o o .ie e  Ba/KHHX 3¿ieneH T0B y c r a -  

HOBKH BHCOKoro HanpHHteHHa. Ohh c a p x a T  j a s  BceBOSMOacHHX iiaH H nyjiiim ifi 
B pacnpeae.TH T e.’ibHOM y c T p o f ic r B e  (BK.itoHeHHe, BHKaioHeHHe, nepetcaiO H eH iie) 
npH  H arpy3K e, a T a x a te  ;u ih  ÔHCTpofi .iHKBHaaunH aBapHß n y ie w  O T K a m e -  
h h h  n o B p e a c jie H H H x  yqacT K C B  cHCTessH.

r io c . ie a .H e e  s o c r n r a e T c a  CBH3bio M e x aß n 3 w a  B H K .u o ia T e .ia  c cooTB eTC TByto- 
m,HMH 3amHTHHMH p e . i e ,  p e a rn p y io m H M H  H a t o  h .i h  H H oe n o B p e K je m ie  

B CHCTeMe.
K opO T K H e 33MUKaHHH B» S.ieKTpHHeCKHX CHCTeMaX CBH3âHH C qpe3M epHHM H 

TÔKâMH, KO TO pH e ÄO.liKeH p a 3 p H B a T b  BHK.lIOHaTe.lL. B03H IIK âi0IH aH  n p H  3T0M 
MOHiHaa a y r a  a e . i a e i  v c .io b h h  p a ó o T H  B H K a ro n a T e a e f i n p n  o t k jh o h eHHii 
KOpOTKHX 3£MHKäHHß OHBHb THiKeflHMH. Ec.lH n p H  HeOO.lbliJHX TOKaX H HH3- 
KHX H anpajK eH H SX  a .iH  ra n ie B H a  a y r n  ä o c t e t o h h o  pa3B ecT H  KOHTaKTH Ha 
H 3B ecTH yio i . iH H y  b B 0 3 a y x e , t o  n p n  b h ç o k h x  H anpsD K eH iiax  h  o i e H b  6 o . i t -  
1UHX TO K ax K o p o T K o ro  3aMHK3HHH H eoöxoÄ H M H  c n e iiH a a b H H e  y e rp o itc T B a  
j u r a  ram eH H H  o 6 p a 3 y K > m e fic a  n p H  b t o m  a y r a .

McTopniecKH nepBHM TaKHM ycTpofiCTBOM, noayiHBHiHM npakTHHecKoe 
npiiMeHeHHe, 6 h . i  npocTofi M a c a a n n f i  B H j c a i o i a T e J i b  c  C B O o o a -  
H o f i  a y r o f l .  BH K .iioH aTe.ib s t o t  n o a y q u f l  HCKHiOHHTeabHO u iH p o K o e pac-  
n pocT paH eH H e h a o s c n a  6 e 3  o c o ô h x  npH H m m iiafibH H X  HSMeneuHfi a o  HañiHX 
¿m efi 6.iaroaapn CBoefi npocTOTe.

P a c T y m H e  m o ih h o c th  c b h 3 e h h h x  M eacay  c o 6 o f t  3.ieKTpocHa6>KaK)iHHx 
CHCTeM BHHBHHH, OaH3KO, HeBHCOKOe KaHCCTBO paÓ O TH  MaC.lHHHX BbrK.UO- 
n a T e a e f i  c  C B O Ö oaH oß a y r o f i  h  n o c ra B H .iH  b  n o p a á o K  æ h h  B o n p o c  o  h o b h -  
nieHHH 9T 0T 0 K anecT B a b  C M U cae c o K p a n ie H a a  k 3 k  B p en eH H  r o p e a n a  a y n i ,  
T a x  h  K o.iH H ecTBa B H aeaeH H O ñ  b B H K aioH aT eae a n e p r a n .  K p o s ie  t o t o ,  o o . i t  - 
m o e  K o.iH necTB O  J i a c a a ,  3aK ,iioH eH H oe b  6axax M acasH H X  B biK aroH ćrreaefi 
c  C B O ö o a n o ß  a y r o ß ,  0B ii3aH 0 c  o n a c H o c T b io  k h k  a . ih  o ô c a y a c H B a ïo iu e ro  
n e p c o e a . i a ,  t e k  h  a . in  u e a o c T H  p a c n p e a e .iH T e .ib H u x  ycT poflC T B  b  c b h sh  
c  B03M05KH0CTbK) B 3pH B â H poayK T O B  p a3 .io a c e H H a  ï i a c a a  a y r o f i  H nO JK apa 
ï i a c a a  n p n  necnocoÖ H O C T H  BH K .iioH aTe.ifl OTK.noHHTb K O pO TK oe.

r io c . ie a H H e  r o a n  x a p aK T ep H 3 y iO T cs H p e3 B H n afiH o  h h t 6 h c h b h h m  p a sB ii-  
THCM TeXHHKH BHKHKjHaTeaeCTpoeHHH. PaSBH TH e 3 T 0  03H aM eH 0B a.l0C b  n o a -  
B aeH neM  p e a o r o  p a a a  o c T p o y ü H H X  a y r o r a c a ip H X  n p i ic n o c o ô a e H H f i ,  n c n o a t -  
SyôM HX KaK B npOCTHX M aaiH H H X  BHK.liOHaTe.lflX, TEK H B BHK.HOHaTe.lHX 
c  ua .iH M  o ô t æ m o m  M ac.ia , a  TaiOKe n o a B .ie n n e M  h o b h x  B u x a io H a T e a e f t ,  n e  
c o aep flcam H X  b  c e 6 e  ï i a c a a  h , c a e p O B a ie a b H O , ô e s o n a c H H X  x a x  a  n o sc ap H O w
T3K H B 0 B3pHBH0M OTHOHieHHH.
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o c u o B y  K O H C T pyK U H H  ó c M b iu iiH C T B a  ,n ;yro ra cH m H X  n p H c n o c o ó a e H H f i  

j i e m o  H 3 B e c T H o e  c b o H c t b o  ó b i e r p o r o  n o T O K a  O T H o c H T e a b H o  x o a o A H b i x  

H HeH OH H3HpOB3H H bIX r a 3 0 B  H M aC -ia, OX/ia)K,HaTb H j e H 0 HH3H p 0B a T b  a y r O B O a  

n p o M e > K y T O K , o ó f l e r n a a  r a ü ie H H e  .n y r n .  S H e p r n a ,  H e o 6 x o ,n H M a a  .zyia c o 3 a a H H «  

O T H O C H T ejib H o ro  flB H X íeH H a M a c a a ,  r a 3 0 B  h  n y r u ,  3 a n M C T B y e T c a  H a n  y  c a M o ft  

f ly r H  (K a M e p b i M a o i a H o r o  .n y T b a  h  t .  n . )  h / ih  n o c T a B J i a e T c a  n 3 B H e , t .  e .  

M exaH H aecK H M  n y T e M  c o 3 ,z m e T c a  H e o ó x o flH M b iH  n o T O K  M a cJia  (H M iiy / ib c iib ifi 

BbiKflroaaTeab).
Boflbixioe K O /iH aecT B O  Macíia b  n p o C T b ix  M a c m iH b ix  Bbncm oHaTejiax o ó y -  

c/iOBJieHO T eM , h t o  M a c / io  b  hhx Hcnojib3yeTca H e TO JibKO  i<ai< a y r o r a c a m a a  

c p e .u a , h o  T a K  >i<e K a n  H 30 ./iH p yiom aH  c p e .u a  M e a m y  H e cy m H M H  H a n p a m e H H e  

aacTHMH.
B  BbiKJijoHaTe/mx c  MaabiM o ó t e M O M  Macjia (JjyHKUHH h 3 0 jih u h h  nepe,naHbi 

T B ep flb iM  B .H 3 aeK T p H K aM , Ó J ia r o f la p a  a e M y  K O jm q e c T B O  M a c a a  y M e n b iu e H O  n o  
o a e H b  H e ó o J ib iu o ft  BejiH H H H H , H e o ó x o m H M O íi jmmb .u jih  H a a e > K H o ro  ra rn e H H »  

f ly r n .

H a a  / m a t i n e ,  H e K O T O p b ie  K O H C T p y K T O p u  h c k j iio h h j ih  M a c a  o  c o B e p m e H H O , 

33M eHHB e r o  n e r o p K m e i i  j k h a k o c t b i o  h  n p r n / a , t 3 k h m  o6pa30M , k  h o b e j m . 

BHflaM 6 e 3 M a c j i H H b i x  B b i K a r o a a T e j i e í i  ( B o a a H b ie ,  a icc n a H C H O H H b ie).

O /m an o  jKHflKOCTb He HB/iaeTca neoóxoflH M biM  aaeMeHTOM BbiKJiioHaTemr 

h c  ycnexo-M  m o j k c t  óbiTb 3aMeHeHa raaoM , n p  o iy B a e M « m J  moiij,hoH C T p yeít  

a e p e 3  n y r y  b o  Bpeivía OTKJHoaeHHa. B  H acToam .ee BpeM a a x a  a n e a  no/iyHH/ia 

Hpe3BbiaañHO n s a u m o e  h coB epm eH H oe ocym ecTBJieH H e b  B b i K / i i o H a T e -  

j i h x  c r a 3 0 B b i M a y T b e M .

H 3 y a e H H e  a y r n  n o x a s a n o ,  h t o  H M ero T ca  y c a o B H a ,  n p n  k o t o p h x  H e B 0 3 - 

m o x c h o  c y m e c T B O B a H H e  f l a « e  M o m H b ix  a y r  npa b b i c o k o m  H anp a> K eH H H . 

ycaoBH H  3 t h  ( c m . o  K o p o T K O ít  a y r e  b  r n .  V )  noayH H aH  n p a K T H H e c K o e  

o c y m e c T B a e H H e  b  K O H C T p y K U íft  a e n o H H o r o  B 0 3 f l y u i H o r o  B b i K a i o -  

a a T e / i a ,  jm m e H H o r o  h h o í í  cpe/m i K p O M e  o K p y m a i o m e r o  B 0 3 a y x a .

H a K O H e u , H M e io T c a  nonbiTKH coBepm eH H O HCK/noHHTb B caicyio c p e ^ y  

h p a 3pbiBaTb p e n b  b  B ax yy M e, K O T o p u íí, Kan n3 BecTHO, He c n o c o ó e H  n o a -  

ñepiK aTb fly r y  H3 - 3 a o t c y t c t b h h  HOHH3 HpyK>mefiCH cpembi. H /iea 9 Ta Hpe3 -  

BbinaíiHo 3aM3 HHHBa, t 3 k  Kan o 6 em.aeT oneH b Jiern o e  p a 3 MbiKaH«e m o fíb ix  

t o k o b , o/m ano HHKaKHx npaKTHHecKHX p e 3 yjibTaTOB Ha 9 TOM n o n p n in e  e m e  

H e flOCTHTHyTO.

TaK H M  o 6 p a 3 0 M  b  H a c T o a m .e e  B p e M a  H M e e T c a  H p e 3 B b m a K H 0  ó o / i b i n o e  

K o a H H e c T B o  p a 3 H o o 6 p a 3 H b ix  B b iK a r o n a T e a e ñ  o t  c a M b ix  n p o c T b t x  M a c a a H b ix  

c c b o 6 o h .h o S  A y r o ñ  a o  Bbm aioH aTeaefl c  cm a T b iM  r a 3 0 M . O n u T  S K c n a o a T a -  

Uh h  f íjiH iK a ü m H X  JieT  O T c e e T  H aH M eH ee c o B e p m e H H b ie  B b iK a io H a T e a H  h  n o n a -  

JKeT a y a m n e  o 6 p a 3 U b i .
rtoMHMO yKa3aHHoro npHHUHnHaabHoro pa3aHHna oTjxeabHHX THnoB bhkjho- 

HaTeaeií xamabiH H3 h h x  b cboio o a e p e a b  m ojkct p a3aHHaTbca n o  Ha3H3HeHHio 
(aaa  oTKpbiTbix h i m  3aKpHTbix ycTaHOBox), no  HOMHiiaabiiOMy TOKy 
h HanpameHHto, no  pa3pbiBHOñ m o ih h o cth  h t .  r .

ToabKO npH npaBHHbHOM Bbi6ope h  aaabneM m eñ sKcnJioaTamm BbiKaio- 
aaTeaa o h  6yaeT  cnocoóeH  6e30TKa3H0 npoH3BoanTb TpegyeMbie o t  ñ e ro  
fleñCTBHa. JXnñ npaB H abnoro ace Bbidopa h  9KcnaoaTan.HH BbixaioHaTeaH 
HeoóxojmMO aeTKO h  h c h o  npeflCTaBJiaTb ce6e n p onecc  e ro  pa6oTU  h  c})aK- 
Topbi, BjiHHiomHe Ha Hee. Hn>Ke paccMaTpHBaiOTCH ycTpoíiCTBO h  npouecc- 
paóoTbi B b iK / n o H a T e a e ñ , n p a a e M , Tan Kan paóoTa Tpex4)a3noro b m -
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xaroAaTeaa npuHUMiHa.ibHO He OTAHaaeTca o t  
paöoTbi o / m o c f ia s H o ro ,  to  TaM, ra e  o to  He 
oroBOpeHO, paccMaTpuBaeTca oAHo4)a3HbiË bh- 
xaroaaTeAb h B HeKOTOpbix caynanx oahh  ero 
p a 3pbIB (OAHO MeCTO paSMblXaHHH XOHT3XTOB).

A. MacjiflHbie BbixaioHaTejiH c cboöoahoh
ayroH

§ 60. HPOUECC PAEOTW

MacJiHHbiH BbiK/iioaaTejib c cboôoahoë ay- 
roË (4)Hr. 205) npeACTaBaaeT MeTaaaHHecxHË
6 aX 1, 3aAHTbIË MaCJIOM H 3aKpbITbîË XpblIHXOË 
2, b KOTopoH yxpenaeHbi npoxoAHbie h30ah- 
TOpbl 3. K BHeiHHHM XOHUAM T0X0 BeAyiH,HX 
CTep>KHeñ H30AHT0p0B IipHCOeAHHHIOTCH npo- 
BOfla AHHHH, Ha BHyTpeHHHX JKe KOHuax HX 

yxpenaeH bi HenoABHjXHbie KOHTaKra 4, 3aMbixaK)m.Heca Meacay coôoft 
npH noa^eM e iioabH>XHoro KOHTaxTHoro HO>xa 5. rioa^eM x o h ta x t-  
Horo HO)Ka npOH3BOAHTca aepe3 nepeaaTOAHbiË MexaHH3M cneuHaabHbiM 
npHBOAOM. Mexray noBepxHOCTbio Macaa h xpbimxoË BbixAKmaTeaa ocia- 
BaaeTca npocTpaHCTBO, 3anoaHeHHoe B03Ayx0M (Tax Ha3biBaeMaa B03AyuiHaa 
noAymxa). npocTpaHCTBO s t o  coeAHHaeTca c aTMOC^epoń ra300TB0AHbiMn 
OTBepCTHHMH, Ha3HaaeHHe KOTopbix CTaHeT acHbiM H3 ÄaabHeftiuero.

P accM O T pnM  n p o u e c c  p a ô o T b i M a ca a H b ix  B b ix A x m T e a e Ë  n p H  B bixaioA eH H H  

KOpOTKOrO 3aMbIKâHHH. ñ p H  ABHXieHHH IIOABHXÎHblX KOHTaKTOB BHH3 MeîKAy 
HHMH H OÔOHMH HeiIOABHiKHblMH KOHTaKT3MH 0 6 p a 3 y i0 T C H  A B e nOCAeAOBa- 
T ea tH O  coeA H H eH K bix A y r n . B ca ea C T B H e b h co x o ë  T eM n e p a T y p b i a y r a  M a cao  

o x o a o  xaiKAOË H3 HHX q p e3B b iaaË H O  ô b iC T p o  H c n a p a e T c a  h p a 3 a a r a e T c a  Ha 
c o cT a B H b ie  qacT H  (r a 3 b i) .  0 6 p a 3 0 B a B in H e c a  r a 3 b i,  ecT ecT B eH H O , C T peM aT ca  

p a c n iH p H T C a . O A H a x o  T a x  x a x  ohh co B c e x  C T O pon o x p y x c e H b i M a caoM , to  
yB ejiH H eH H e o 6 i> eM a hx M ox<eT n p o H 3 0 ftT H  AH iiib b A B y x  c a y a a a x :  hah n p x  
CM emeHHH M a ca a  hah  n p n  n p o p b iB e  c a o a  e r o  h coeA H H eH H H  r a 3 0 B  c n p o -  

CTpaHCTBOM H a a  MacAOM (B 0 3 A y u iH 0 Ë  n o A y iu x o Ë ) .  n o c a e a H e e ,  O A H axo, 
H p eB aT o B ecbM a HenpHHTHbiMH nocaeACTBH H M H , T a x  x a x  r a 3 b i c  B03AyxO M  
o 6 p a 3 y x ) T  B 3p b iB A aT yx) CM ecb, x o T o p a a  n p n  a o c ta to a h o  b h co x o ë  T eM n ep a - 

T y p e  npopB aB U iH X C fl r a 3 0 B  MOxceT B 3 0 p B a T b c a . r io sT O M y  cao ë  M a ca a  H aa  
MecTOM o 6 p a 3 0 B a H H a  a y r n  (x o H T a x T a M n ) ô e p e T c a  TaxHM , h to 6 h  n p o p b iB  

r a 3 0 B  ôbiJi H 30 erH y T . C M em eH u e  M a ca a  bo3mo>kho A H iiib  b C T o p o H y  x p b iin x H  

(eCJIH OTBJieHbCH OT B 0 3 M 0 K H 0 Ë  He3HáAHTeAbHOft Ae(j)OpMaiIHH AHa H CTeHOK 
6 a x a ) ,  r a e  H M eeT ca OKHMaeMbiË B 0 3 A y x , O A H axo  aah  9 T o r o  C M em eH n a  n e -  

oôxoahmo n p eoA O A eT b  ch a h  H H epuH H  M a ca a . T axH M  o 6 p a 3 0 M  b H eK M eiom eM  
B H aaaA e bo3mohîhocth p a c u iH p H T b c a  r a 3 0 B ô M  n y 3 b ip e  ô b iC T p o  H ap acT aeT  

jraB A eH H e. F Io  M ep e  p o c T a  AaBAeHHH M a c a o  C M eiu a eT ca  X B e p x y ,  B H a a a a e  
M eaaeH H O , 3 a ie M  B c e  ô b ic T p e e .  n p H  stom  r a s u  n o A y a a x )T  B 03M 0Â H 0C T b  
33HHTb ÔOAbUIHË OÔ-beM, H pOCT AaBAeHHH 3âMeÂAHeTCH. FfpH  H e x o T o p o Ë  
c x o p o c T H  noAT>eMa M a ca a  o6T>eM o c B o 6 o > x A a e M o r o  hm n p o cT p a H C T B a  ô y a e T  
oooT B eT C T B O B aT b yBeAHH eHHK ) oô-b eM a r a 3 0 B , h b A a a b H eË m eM  H ap acT aH H e  

. .A aB aeH H a n p e x p a T H T c a .

4>Hr. 205. CxeMa MacaaHoro 
BHKAioaaTeAa c c b o ô o a h o ë  

Ayroft.
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riojxHHMaiomeecH XBepxy Macao oKHMaeT B03uyx b B03uyniH0ä nouym xe  
u,o HexoToporo Heôoubiuoro uaBaenna nopauxa uecaTbix uoaeË aTMOC(})epbr, 
ueoöxouHM oro uaa npeoaoaeHHa conpOTHBaeHHË b ra300TB0u,Hbix OTBepcTHax. 
'j J H to  H<e npOHexoÄHT TeM BpeMeHeM b  ra30B0M ny3bipe? BypHoe BbiueaeHHe 
3 Heprnn uyroË conpoBOixuaeTca öypHbiM >xe npoueccoM  H0HH3auHH h uhcco-
u.Hau.Hn ra30B. npoayxTbi pacnaua BbipuBaioTca h3 croaöa uyrn (Tax xax 
y HHX noBbimaeTCH napuHaubnoe uaBueHne) h yHOCHT c coôoë norao- 
.mennyK) npn AHccouHamm aHeprmo b  oxpyacaïoiuHË rasoBbiH ny3bipb. TaxHM 
o6pa30M b  ra30B0M ny3bipe npoHcxoumr ôypHbiË npouecc BbipaßHHBaHHH 
TeMuepaTypH. B momchth npoxoaa nepeMeHHoro Toxa uepe3 HyaeBoe 3Ha- 
ueHHe BbiueaeHHe 3HeprHH ayroË npexpamaeTca, npouecc >xe BbipaßHHBaHHH 
npouoaixaeTCH; t 3xhm o6pa30M TeMnepaTypa uyroßoro  npOMOxyTxa yMeHb- 
uiaeTca, h to  BaeueT 3a coôoë yMeHbuieHHe TepMOHOHH3auHH h yßeuHueHHe 
pexoMÖHHauHH HOhob. Ffo Mepe yaaHneHHH ayrH o t  noaynepH oaa x noay- 
nepnoay yBeuHHHBaeTca HanpaixeHHe, noTpeÖHoe uaa HOBoro 3a>XHranHH 
uyrH, h  npn HexoTopott ee an ane oxa3biBaeTca öoabuiHM, neM BOCCTaHaBUH- 
saioiueecH Ha xom axT ax Hanpa>xeHHe, caeuoBaTeabno, uyra óoubiue He bo3- 
HHxaeT h uenb oxa3HBaeTCH npepßaHHOft.

PaccMOTpeHHbiñ 3uecb npouecc rameHna uyrn  nponcxoauT b  Becbua xo- 
pOTXoe BpeMH nopauxa c o th x  huh uecaTbix uoaeË cexyaubi.

Ecuh uyra He npexpam aeTca paHbuie, ueM nouHHMaioiueecH Macao BbiTecHHT 
Becb B03ayx  h3 B03uyuiH0 Ë noayuixH, to  no BbiTeçHeHHH Bcero B03uyxa 
Macao yaapaeTca 06 xpuuixy h nepeaaeT eft cboio xHHeTHuecxyio SHepruio. 
9 îa  SHeprna HacToabxo Beanxa (cxopocTb Macaa b momcht yuapa uo x o u h t 
uo  10— 20 m /sec), h to  HHorua noaöpacbm aeT Becb BbixuxmTeab XBepxy 
Han pa3pyuiaeT xpbiuixy npn HeaocTaTOUHOË ee nporaocTH. M acao 
ycTpeMaaeTCH b ra 300TB0UHbie OTBepcraa h BbiaHBaeTca Hapyjxy. Tax xax 
cxopocTb BbiTexaHHH Macaa MeHbuie, ueM cxopocTb BbiTexaHHH B03uyxa (npu 
npouHx paBHbix ycaoBHHx), t o  npupocT ocBOÖoxuaeMoro uaa pacuiupeHHa 
ra30B o 6"beMa yMeHbiuaeTca h aaBaeHue CHOBa HauHHaeT óbiCTpo HapacTaTb 
h MOJxeT pa3pymHTb BbixnxmTenb. 3 t o t  cayaaË, xorua Becb Bosuyx bm- 
TecHaeTCH h3 B03uyuiH0 Ë n o a y m x H  h HaauHaeT BbiöpacbiBaTbca Macao, hb- 
UiieTCH npeaeabHbiM uaa HopMaabHOË p a ô o ra  aaHHoro BbixmoMàTêaa.

n o c a e  o x o H u a T e a b H o r o  y r a c a H H H  ay rn  b  M a c a a i iO M  B b ix m o u a T e a e  r a 3 0 B b iË  

ny3bipb n o c T e n e H H O  n o u H H M a e T c a  X B e p x y .  n p o x o u a  u e p e 3  c a o f t  M a c a a  H a u  

K O H T a x T ä M H ,  ra 3 b i o x a a a iu a iO T C a  h, c a e u o B a T e a b H O ,  b  cmcch c  B 0 3 u y x o M  

b  B 0 3 u y m H 0 Ë  n o u y u i x e  H e  B sp b iB a ro T ,  o u H a x o  n p n  H a a n a n n  n o c T o p o H H e r o  

3a>KH raH H H  civrecH ( p a 3 p a u  n a  H 3 o a a T o p e  n o u  x p b iu ix o f t  h t . n.) B 3 p b iB  

MO>KeT n p 0 H 3 0 Ë T H .
3  h e p r h a, B b i u e a e H H a a  u y r o f t .  KoanuecTBO sHeprun, BbiueaeHHOft 

uyroË  b MäcaaHOM BbixaioaaTeae 3a Becb np ouecc BuxaroueHHa, m oäho npn- 
6 aH3HTeabHO noucuHTaTb no sMnHpHuecxoË 4>opMyae Bayspa

W = = kU It;

r u e  U I  —  p a 3p b iB H a a  m o u ih o c t b  B b ix a ro n a T e a a ;  

t — u a H T e a b H O C T b  r o p e H H H  u y r H  b  c e x .  

k  —  n o c T o a n n a a  uaHHoro B H x a - ^ u a r e a a .

Ho B p e c c o H y  u n a  B b ix a iO H a T e a a  c  u ß y x x p a T H b iM  p a 3 p b iB O M  c  cbooouhoë  
u y r o Ë  b  n p e u e a a x  p a 3p b iB H O Ë  mobuhocth 10— 500 MVA k  =  0,12 - h 0 ,2 o ,
npHMGM k  yBôJIHHHBâCTCH C yB6JTHM6HH6M MOIUHOCTH.
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irpHMeHeHHs MHoroKpaTHoro paspbiBa n a n  cneim aabH bix a y ro ra c a n m x  
npHcnocoójieHHñ yMeHbinaeT BejiHHUHy k.

BwaeaeHHaa ayroË  b n p o n e c c e  BbiKmoaeHna SHeprHa pacxoayeT ca  b oc- 
hobhom Ha: 1) HarpeBaHHe koht3ktob; 2) aetfjopMaiiHio 6 axa; 3) no^eM  
Mac/la; 4) HCnapeHue Macaa, aHCConHauHio u HOHH3au.HK) r a 30B.

n o  HCcaeaoBaHnaM KecceabpHHra ocHOBHaa nacTb SHepran (oKoao 90% ) 
pacxoayeTca na Hcnaperrae Macaa, anccoiiHanHio h HOHH3anHio ra30B. 
OcTaiibHaa S H epraa (o x o a o  10%) p acn p eaeaaeT ca  Me>Kiy KOHTaicraMH, S axon 
h MacJiOM npH0aH3HTeabHO b o th o uieHHH 3,5 : 2,3 : 1.

K o . T H H e c T B O  r a s o B .  npH pa3aoa<eHHH Macaa ayroË  o6pa3yiOTca 
ra3bi:

Bee 3TH ra 3 b i b c m c c h  c  BoaayxoM b  o n p j p e a e q H b ix  n p o n o p i r n a x  o 6 p a -  

3ytOT B3pbIBHâTyiO CMeCb. H o 3 T 0 M y  BeCbMa BaiKHO 3H aT b KOJIHHeCTBO o 6 p a -  

3y io fflH X  r a 3 0 B . K p o M e t o f o ,  K o a n n ecT B O  hx o n p e a e a a e T  c o ô o ë  a a B a e H n e ,  

K O T o p c e  pa3BHBaeTCH b B biK JnoaaT ejie.
MHoroHHcaeHHbiMH onHTaMH ycTaHOBaeno, h t o  1 kWsec BBiaejieHHOË 

SHeprHH b cpeaHeM o6pa3yeT oxoao 60 cm3 ra3a, npHBeaeniioro k  aaB.ie- 
hhk> 1 at h k TeMnepaType 25° C.

TaKHM o6pa30M oêmHË oô^eM ra30B, BbiaeaeHHbix ayroË b n p onecce  
BHKaioHeHHfl, npHBeaeHHHË k aaBaeHHio 1 at h TeMnepaType 2 5 °  C, cocTaBHT 
b cpeaneM

rae W — SHeprKS, BuaeaeHHaa ayroË, b kWsec.
ra3bi, oKpyaiaiomHe ayroBOË npoMeacyTOK, hmciot oneHb HepaBHOMepHyio 

TeMnepaTypy, H3Meiiatôxu.yiocH ot HecxoabKHX thchh rpaaycoB b ayre ao  
HecKOJibKHX aecHTKOB rpanycoB Ha rpaHHue ra30Boro ny3Hpa y  noßepxHOCTH 
Macaa.

CpeaHBH TeMnepaTypa ra30B b ra30B0M ny3bipe bo BpeMH ropeHHH ayra  
npHHHMaeTCH pa3aHHHbiMn aBTOpaMn b n p eaeaax  1 2 0 0 — 1 5 00° K)

H a B f l e H H e ,  p a 3 B H B a i o i n e e c a  b S a x e  B b i K m o a a T e n a .  npn- 
BeaeHHbie aaHHbie no3BoaaiOT c HexoTopbiM npHÔamKeHneM noacHHTaTb 
aaBaeHHe, oßpasyioineeca b MacaaHCM BHKnKmTeae, aaa Toro npeaeabHoro 
cayaaa Hcnoab30BaHHa ero paßoTocnocoÖHOcTH, xoraa  Becb Bosnyx BbrrecHeH 
H3 B03ayiuHOË noayuiKH h HaaHHaeTca BbiöpacbiBaHHe Macaa.

J i m  x o a o a H b ix  rä30B , HMeiomHX T eM n ep aT yp y  T 0, o6i>eM  V ö h  aaß aeH H e pQ

flaa  Toro >xe KoannecTBa G ropaanx ra30B npH  T eM n ep aT yp e T, o ô ^ en e  V  
aaBaeHHH p  COOTBeTCTBeHHO

BOÄ opoaa oK oao  ..............................
MeTaHa OKoao ...................................
a u e m ie H a , a im e H a  h a p .  oK oao

% =  60 W  cm3, (60,1)

P0V0 — GRTq,

p V = G R T ,
OTKyaa

p V  _  T  

Po % To
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•HJIH

P =  Po-
T V,
To

0
1/

(60,2)

Un 3 paccMaTpHBaeMoro hbmh
cn y a a a  oôteM  ro p a ra x  ra30B V
paBeH o6î.eMy BHTecHeHHoro h3 bo3- 
jjyiUHOfl noaym xn B03ayxa V B03d. 
n o c n e  noACTaHOBKH b ( 6 0 ,2 )  F ö

H3 ypaBHeHHH (6 0 ,1 ) ;  p 0 = l ,
r o= 3 0 0 ° K  h T =  1 2 0 0 - i -  1 5 0 0 °  K  
(cm. BHtue) nojiyHHM

( 1 2 0 0  - h  1 5 0 0 ) 6 0  W
P =  - 300 V( 

240 - î |  300
6 03d

V W  ata.

«ímr. 206. B aexTpoaH H aM H aecK oe B3anMo- 
aeftcTBHe — H3ra6aHHe ayr b  MacaaHOM 

BbiKaroaaTeae.

eoad

n o  OTHOuieHHK) k O K p yiK aiom eft cpeae aaßneHHe óyaeT Ha o a H y  aTMO- 
C (|)ep y  MeHbrne h, cneaoBaienbHo, oxoHaaTenbHO

(240 -f- 300) W
P =

V..
1 atu.

■b kWsec h Veoad —  b cm8.3 a e c b  W -
TaKHM o6pa30M aaBnenne, pa3BHBaiomeeca b 6axe BbixntoaaTena npn npe- 

aenbHofl moiuhocth, npaMO nponopUHonaabHO aHepran, BuaeneHHoft ayro ii, 
a  oópąTHO nponopuHonaabHO o6T>eMy B03aymH0Ë noaymxH. B cooTBeicTBHH 
c 3THM 6ax, 6e3ycaoBHO, aonjxeH BbiaepxcHBaTb sto  aaßneHHe.

§  61. BJ1HHHHE PA3J1HHHMX <l>AKTOPOB HA nPOUECC PABOTbl 
BblKJHOHATEJlH

Ha paccMOTpeHHUñ HaMH npouecc BbixmoaeHHa OKa3biBaeT BaHaHHe paa 
«JjaxTOpoB, KaK CBH3aHHbix c xoHCTpyxuHeii BbixaxraTena, TaK h He 3aBH- 
CHIH.HX OT Hee.

B paay sthx $axTOpOB nepBoe MecTo npHHanneaíHT CKOpocTH HapacTaHna 
HanpaaceHHa, BOCCTaHaBniiBaioiuerocH Ha xoHTaxTax nocne yracaHHH ayra, 
ho, Tax xax Bonpoc o BoccTaHaBaHBaiomeMca HanpaaceHHH h ero bhhhhhh 
Ha rameHHe ayra paccMOTpeH b ra. V, mh 3aecb Ha HeM ocTaHaBJiHBaTbca 
ßonbiue He óyaeM.

B e a H H H H a  t  o x a. Tax xax b MacaaHOM Bbixmoaaiene npouecc rameHHa 
a y r a  npeaocTaBaeH caMOMy ceôe, to , ecTecTBeHHo, hto c yBeaHaeHHeM Be- 

aHHHHbi pa3pbiBaeMoro Toxa yBeanaHBaiOTCH h TpyaHOCTH pa3puBa ay ra , 
a y ra  racHeT yace npn  óonbiueM paccToaHHH Mea<ay KOHTaxTaMH h, caeao- 
BaTeabHO, BpeMH ropeHna ay rn  aoajxHO yBeaHHHBaTbca. OaHaxo o6pa3yio- 
iUHeca a y ra  HcnbiTUBaioT ycnana BcaeacTBHe snexTpoaHHaMHaecxHX b33hmo- 
aeftcTBHË, OTTaaxHBaiouj,He hx b ctopohh a p y r  ot apyra  (cJjht. 206). n o a  
BanaHHeM 3THX ycnnHË ay ra  nepeMemax)Tca b cbohx ra30BBix ny3bipax, 
npHÔaHJxaacb x hx cTeHxaM, hto cnocoöcTByeT 6oaee ôypHôMy BbiaeaeHHK) 
ra30B h, caeaoBaTeabHO, nyameMy nepeMeuiHBaHHio h oxnaacueHHio ay ra ,
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<I>nr. 208. AaHTeabHOCTb ropeHHH a y rn  
B 3aBHCHM OCTH OT a a B Jie H H fl b  6aice Ma- 

c j i f lH o r o  B b iK Jiro aa T eaH .

4>ht. 207. SaBHCHMOCTb aaHTeabHOCTH ropemia ayra o t  
Be.THHHHbl TOKa.

t . e . ó o a e e  O b ie rp o ft a en o H n sau n H  
ra 3 a  npH  n p o x o a e  TOKa n e p e s
HyJIb. O pH  MaJIHX 3Ha«eHHHX TOKa 
BCJieflCTBHe MaJTOCTH SJieKTpoaHHa- 
MHMecKoił cHJibi ( o a a  n p o n o p u n o -  
HajibHa KBaflpaTy TOKa) s^x^eKT ee 
aeftcTBHH iio h t h  He CKa3biBaeTCfl,
nosTOM y BpeMH ropeHHH ayrw  
yBeJIHHHBaeTCH C TOKOM TOHbKO flO 
H3BecTHoro n p e a e a a ,  aocTH raH  MaK- 
CHMyMa npH  HeKOTOpOM K p  H T H- 
n e c K O M  3HaneHHH TOKa. n p H
aaabH eftm eM  yBeaHHeHHH TOKa y x a - 
33HHblił 3c|)c[)eKT npOHBHHeTCH BCe

cH abH ee h  BpeMH ropeHHH a y r n  n a -  
aaeT . YBeaHHeHHe a a  u h u  a y r a  npii 

BHra6aHHH e e  saeKTpoflHHaMHHecKHMH cHaaMH TaKłKe cnocoO cTB yeT  6 o a e e  
ObicTpoM y e e  no racaH H io . n o c a e  onpeaeaeH H O ft BejiHHHHbi TOKa ajieK Tpo- 
AHHaMHHeCKHft 9(})(}>eKT y>Ke OK33bIBaeTCH He flOCTaTOHHbIM AJIH npeOflOaeHHH 
T pyflH ocT eń , CBH3aHHbix c yBejiHHeHHeM T0i<a, HOHH3auHH h  r a s o o ó p a s o -  
BaHHH, h BpeMH ropeHHH a y r n  CHOBa HaHHHaeT ó b icT po  p a c r a .  HaKOHeu^
npH  HeKOTOpOM 3HaHeHHH TOKa p y r a  n e  npepHBaeTCH.

BaHHHHe BeaHHHHu TOKa n p o B e p a a o c b  pa3HHHHbiMH HccaeaoBaTeaHMH-
H a  <|)Hr. 207 a h h  npH M epa noK a3aH a 3aBHCHMOCTb BpeMeHH ropeHHH .ay ra  
o t  TOKa, noayqeH H aH  b  aaóopaTO pH H  GEC.

H 3 npHBen;eHHUX aaHHbix b h a h o , h t o  H a n ó o a e e  THHeabiMH caynaHM H p a -
60TbI BblKHIOHaTeaH HB3HI0TCH nOMHMO OTKHIOHeHHH n p eaeab H b lX  TOKOB TaKHie 
H OTKaiOHeHHH TOKOB KpHTHHeCKHX, 3HaHHTeJlbHO MeHbUIHX n p ea ea b H b ix .
npOMe>KyTOHHbie 3HaHeHHH t o k o b  pa3puBa(OTCH cpaBHHTeabHO a e r n e .  C oraacH O  
onhiTHbiM aaHHbiM KpHTHHecKHft t o k  a a n  MacjiHHbix BbiKaiOHaTeaeñ c  c b o 6 o h ;h o íí  
a y r o t ł  cocT aB aneT  O K oao 3 000— 4 000 A.

J l a B a e H H e  b S a K e .  C yBeanneHM eM  aaBaeHHH ra30B  b  r a 30BOM n y -  
3bipe yMeHbiuaeTCH npH  npoHHX paBHBix ycaoBHHX aaH H a CBoOoflHoro n p o ó e r a  
aaeKTpOHOB, HTO npHBOaHT K 3aTpyaHeHHK) HOHH33H.HH. IloSTO M y, Ka3aaOCb 6bl,, 
ecan co3AaTb b 6aK e nocTOHHHoe noB bim eH H oe aaBaeH H e, t o  s t o  aoa>KHO
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4>nr. 2 1 0 . noABecKa 6aica 
MacjiHHoro BHKJiioiaTejia 
npH noMomn npe^oxpaHH- 

TeJIbHblX TpyÖOK.

oßjierHHTL n p o u e c c  rameHHH uyrH .. 
O n u T b i ,  n p o a e u a m ib ie  b  s t o m  Ha- 

T' -09- npenoxpaHHTeflbHaa ÄHacj)parMa n paBJieHHH, noK a3ann, h t o  s t o  u eË -  
MacaHHOrO BbIKJIIOBaTeJIH. * ’ ’

A — KpuiiiKa H3 TOHKOÜI »ecTH; B —MenHUH ana- CTBHTejIbHO HMeeT MeCTO TOUbKO
$parMa; S  — KpbiiUKa BUKjiroiaTejiH; r —ynjiOTnaro- M H  H eÖ OUblHH X n p e u e J IO B  n O B b llU e -  

mne npoioiaAKH; JÎ — OTBepcraa ms ra30B. , o a „ja „f « u m  ÄaMeHHH (Ä0 2 — 4 at), B
uanbHeËmeM ace npouecc rameHHH 

3aTpyuHBeTCfl c yBeuuaeHHeM uaB/ieHHH (cjmr. 2 0 8 ). 3 t o  h ecTecTBeHHo, 
Tau Kau yBeuuneHHe MBueuHa Bbi3UBaeT yMeHbmeHne unaMeTpa uyra. 
h  yßenuneHne nnoraocTH Tona b  uyre, a cueuoBaTeubHO, n TeMnepa- 
Typbi uyrn. yBeunneHue » e  TeianepaTypbi Bbi3UBaeT 3H3HHTejibHoe oöneraeHHfe 
HOHH3EUHH ra3a. BHana/ie noBbiuieHue TeMnepaTypbi CKa3biBaeTca He3Haan- 
Te/ibHO, nosTOMy npouecc rauieHna uyru oöneraaeTca c yBeunaeHHeM uaBue- 
HHH, 3aTeM TeMnepaTypa HaanHaeT cKa3bißaTbca 'cnubHee, h  BpeMa ropeHua, 
uyru CHOBa HaanHaeT yBeunanBaTbca.

O tc io m  hcho, h to  noBbimeune MBueHHa b 6aue k MOMeHTy rameHHH 
uyrn Bbiuie 2 — 4 at HeBbirouHO. npaKTHaecKH, OMauo, uaBueHna b Bbinou- 
HeHHbix KOHcrpyKUHHX BbiKuioaaTeJieË npu pa3pbiBe npeuenbnbix tokob  no- 
jiyaaiOTca HecKO/ibKO öom iuhm h.

H t o ö b i  H3ÖeKaTb ape3MepHoro noBbiuieHna m b j i c h u h  b  ßaxax, cnocoÖHoro 
pa3pyuiHTb h x , HHorua 6auH cHaOxcaioTca npeuoxpaHHTeubHUMH ycTpoËcTBawH, 
OTKpHBaioiUHMH BbixoA Macjiy Hapyjxy. .UocTuraeTca s t o , HanpHMep, nyTeM 
ycTpoËCTBa b  KpbiiuKe öoubuioro ceaeHua b h b o u h o ë  TpyÖbi, 3aKpbiTOË t o h k o ë : 

MeuHOË uHa^jparMOË, pa3pbiBaioiueËcH npH onacHOM noBbimeHHH uaBueuna 
(<})Hr. 2 0 9 ). Huh ace 6au noMeuiHBajoT k xpum ue aepe3 naTyHHbie TpyÔKH, 
nouoôpaHHbie Tau, h t o  npH onacHOM noBbimeHHH MBueima o h h  c m h h 3 io t c h , 

6au onycuaeTca HeMHoro h  o6pa3yeTca iueub Meacay Ou k o m  h  KpbiuiKOË,. 
aep es KOTOpyio BbiópacbiBaeTca Macao (cfmr. 210).

0 6 - b e M  B 0 3 u y u i H O Ë  n o u y u i K H .  Kau ôbiuo BuacHeHO Bbiuie, oôbeMv 
B03uyxa nou KpbiniKOË BbiKjnoaaTeua OKaâbiBaeT bjihhhhc Ha MaKCHMyM m -  
BueHHH b 6axe npH oTKJuoaeHHH npeueubHoË moiuhocth. HeM ôoubiue oöbeM: 
B03uyxa, TeM MeHbine MBueHue b  6axe npn npoanx paBHbix ycnoBHax-
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O ahhko yBe/inH6HHe oÖBeMa B03ayxa Bbi3biBaeT yBeJinaeHne raöapHTOB 
BbixJiwaaTeJia, nosTOMy npaxTHaecxn o 6 i>eM B03.n.yxa orpaHHHHBaeTca BeJiH- 
qnHaMH, npH KOTOpux naBJieHHe b óaxe nojiyaaeTca b aonycTHMbix npejiejiax, 
BejiHMHHbi 9TH jieixaT b npenejiax 2 0 — 30°/o o t  oÖBeMa 6 axa.

C e a e h h e r a ä o o T B O Ä O B .  CeaeHHe ra300TB0flnbix oTBepcraË bjihhct 
Ha xapaxTep HapacTaHHa .naBJieHHa b rasoBOM ny3bipe h b óaxe. npH  o t-  
CyTCTBHH ra300TB0ÄHbIX OTBepCTHË nOÆHHMaiOmHËCH Kßepxy CJIOË MaCJia 
öyaeT T0pM03HTbca cxiHMaiomHMca B03flyx0M h, cjienoBaTeJibHO, AaBJieHHe 
ôyaeT HapacTâTb öbicTpee h jxo óojibiuHx npeaejiOB, aeM ecjiH 6 h  KpbiuiKa 
BbixjnoaaTejia oTcyTCTBOBajia. IlpH naJinanH ra300TB0ÄHbix OTBepCTHË nojio- 
jxeHHe 6 yueT npOMeixyToaHbiM. CeaeHHe s th x  OTBepCTHË Bbi6 npaeTca c TaxiiM 
pacaeTOM, aioöbi noßbiuieHHe aaBjieHHH B03.n,yxa b B03ayuiH0Ë noaym xe He 
npeBbimajio 0,2— 0,5 at. Macro ra300TB0ÄHbie OTBepcTHa 3aKpbiBaiOTca xpbim- 
KäMH hjih MeMÖpaHaMH, pacxpbiBaiomHMHca hjih pa3pbiBaiomHMHCH npH noBbi- 
uieHHH B,aBJieHHH B03flyxa óojiee 1,5— 2 at. ÆeJiaeTca b to  c peJibio npe.ao- 
xpaHeHHa Macjia o t  yBJiaxaieHHH h 3arpa3HeHHH BHeuiHHM BOsnyxoM.

C j i o ë  Ma c j i a  H a n  x o H T a x T a M H .  Bbicoia cjioh Macjia (H) Han MecTOM 
oöpa30BaHHa nyrn  h ra30Boro ny3bipa onpenejiaeT coôoë BeJiHHHHy Macea 
M  —  *(HS nepeMemaeMoro KBepxy Macjia u, cjienoßaTejibHO, xapaxTep napa- 
CTaHHa aaBJieHna b ra30B0M ny3bipe. npH  MajioË BbicoTe cjioa ra3bi MoryT 
npopBaTb ero  h, CMemaBUiHCb c BoanyxoM n on  xpbimxoË, BOcnjiaMei-MTbca 
co B3pbiBOM. 3 to  npHBOÄHT K pa3pyuieHHK) BbixjnoaaTejia. npH  ôojimhoë 
BbicoTe cnoa BćJiencTBHe yBejmaeHHOË Maccbi cMemaeMoro Macjia HapacraHue 
naBJieHHa b ra30B0M ny3bipe nneT öbicTpee h MoxceT n o craab  npenejioB, 
onacHHx nJia nenoc™  éaxa. H 3 ci<a3aHHoro acHO, h to  b nejiax HaneixHOcra 
h 6e3onacHOCTH paöoTbi BbixjnoaaTejia OTXJioneHHa o t  y p o 'tea  Macjia, ycra- 
■HOBJieHHoro 3aBOflOM, nonycxarbca He æojhkhh, Tax xax ohh OTparxaiOTca, 
c oæhoë CTOpoHH, Ha BbicoTe cjioh MacJia Han xoHTaxTaMH, a c npyroË  cto - 
pOHbi, na oöteM e B03nyxa b B03nyuiH0Ë nonym xe. R n n  HaôjnoneHHË 3a 
ypOBHeia Macjia BMXJiroaaTeJiH cHa6>xax)Tca Macjioyxa3aTeJiaMH co crexjiaHHOË 
TpyôxoË hjih c nonJiaßxoM.

C x ó p o c T b  B b i x j i i o a e H H f l  oxa3biBaeT 3HaaHTejibHoe BJiHHHHe Ha npo- 
p ecc rameHHH nyrH. OnbiTaMH pa3JiHHHbix aBTOpOB ycTaHOBJieHO, h to  yßeJiH- 
aeHHe cxopocTH pacxoixneHHa xoHTaxTOB npHBonHT x yMeHbuieHHio nnn- 
TejibHOCTH ropeHHa n y rn  h BbineneHHOË ex> sH eprnn h x HexoTopOMy yße- 
jiHaeHHK) ¿yiHHbi nyrn . 9 to  h h o h h th o , Tax xax yBejinaeHHe cxopocTH pac- 
xoacaeHHa x o h th x to b  BeneT x yBejinaeHHio cx o p o cra  ynJiHHeHna n y rn  h, 
x/ieflOBaTejibHO, ó u c rp e e  nocraraeTca xpHTHaecxaa ÄJiHHa ay ro ß o ro  npOMe- 
ÄyTxa, npH x o to p o ë  cxopocTb aeHOHH3auHH ero  b momcht npoxona Toxa 
aepe3 Hyjib CTaHOBHTca öojibiue, aeM cxopocTb HapacTaHHH BOccTaHaBJiHBaio- 
m eroca HanpaixeHHH. O t  MOMeHTa ÄOCTHixeHHH ayroË  xpHTHaecxoË ajihhu 
äo  MOMeHTa npoxoji;a Toxa aepe3 Hyjib, xor^a a y ra  racHeT, npoTexaeT Hexo- 
Topoe BpeMH (b npeaejiax o äh o to  nojiynepHO.ua Toxa), b TeaeHHe xoTOporo 
paccTOHHHe Meixfly npoaoji>xaiomHMH pacxo^HTbca xoHTaxTaMH yBeJiHHHBaeTca 
H TeM Ha óojibuiyro ÄflHHy, aeM 6 oJibine cxopocTb hx ÄBHixeHHH. SHeprna, 
BbweJieHHaa ayroË, yMeHbuiaeTca b co o tb c tc tb h h  c yMenbineHHeM BpeMeHH 
ropeHHa n y r u .

Ha (J»Hr. 211 noxa3aH xapaxTep H3MeHeHHH yxa3aHHbix BeJinaHH b 33bh" 
CHMOCTH OT CpeÂHeË cxopocTH, npHHeM SHeprHH, BpeMa H paCCTOHHHa flaHH 
b o T H O C H T eJib H O M  MacuiTaöe.
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« N r .  2 1 1 .  3 a B H C H M 0 C T b  Ä J I H T e J I b H O C T H  t, 9 H e p -  

t h h  a y n i  W  h  p a c c T O H H H a  l  M e a c a y  K O H T a K r a M H  

o t  h x  c k o p o c t h  (no KoneaHOBiiay).

H3 3Thx ÄaHHbix bhäho, h to  yße;iHqeHHe
CKOPOCTH nOflBHJKHBIX KOHTäKTOB OT 1 HO
4 m /se c  cHHH<aeT fl^HTe^bHOCTb h SHeprHio 
a y r a  noBTH b TpH pa3a, oö-neraaa tbm caMbiM 
n pou ecc rameHHa ayra .

yBemneHHe ck op octh  Bbime 4 m /sec naeT 
MaaoomyTHiejibKbia npaKTHMecKH s^ eK T . B $Hr_ 212 CKopocTHbie KOHtaKTbi 
COBpeMeHHblX MäC/IHHblX BblKJIJOMaTeJIHX cpea- WEMCo.
Hae ck op octh  JiemaT b n p ea en a x  2 — 4  m /sec.

C k o p o c t h bie k o h t a k t bi. YBejmaeHHe ckopocth pacxoacaeHHa koh-
TaKTOB CBH33HO C yBCJIHHeHHeM yCK OpeH H H  nOÄBHJKHblX HaCTeil H n p H  flO -
cTaTOHHO öojibwofi  Macce hx c 3HaMHTejibHbiM yße^HqeHHeM chji HHepHHH

m  — , ana npeononeH H a KOTopux noT peöyeT ca ööJibuiaa cmna t h t h  npHBoaa

h 6o.nee TJDKeJibiß MexaHH3M nn a nepeaaHH s t h x  chji. H to 6 h  H36ex<aTb s t o t o ,  
lHorjia, ocTaBJiaa cKopocTb ochobhoH  noÄBHiKHofö aacTH HeöoJibmoft, ycK o- 

patOT ÄBHaceHHe JiHuib o a h h x  nonBHiKHbix HCKporacHTejibHbix KOHTäKTOB, 
npaaeM Haaa.no hx  pa3MbiKaHHa HCKyccTBeHHo 3aÄepiKHBaeTCH, rma t o t o  
"HToßbi noflBHiKHaa aacTb ycn en a  o to K th  .nocraTOHHO aaneico h HaKonnTb 
ÄOCTaTOHHyio CKopocTb. T ann e ycTpoticTBa Ha3biBaiOTca ck o p o c th u m h , hjih
■6 bicTpOÄe8cTByiom.HMH.

Ha (Jmr. 212 h 213 noKa3aHbi cKOpocTHbie KOHTaKTbi, npHMeHaeMbie WEMCo 
ryia BbicoKOBOJibTHbix m olhhh x  BbiKJHOHaTejieft h Metro-Vickers ryia bhkjho- 
aaTeneit cpeflH ero HanpaxreHHa. npH BbiKmoaeHHH rnaBHue KOHTaKTbi a h b 
pacxonaT ca, a HCKporacHTeabHwe c h d  yn;ep>KHBaioTca b 3ao,enneHHH 6/iaro- 
Äapa CBoeft (JiopMe. npH  stom  npyxiHHbi e HaTarHBaroTca h, Korna BbicTyn 
HCKporacHTeabHoro Kom-aicra ÄoftaeT ä o  y n o p a , ö b ic ip o  BupbrnaioT Hcicpo- 
racHTeabHbie KOHTaKTbi. K aTOiviy BpeMeHH rnaBHbie KOHTaKTbi b ycneßaiOT 

•OTOkTH Ha 3HaaHTenbHoe paccToaHHe h HaxonnTb HeKOTopyro CKopocTb.

14 3a,K. 1311. — SyTKeBHB 10. B. h MejitKyMOB A. M.
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Ghji wieno Sbmßmeno

213. C K o p o cT H b ie  KOHTaKTbi MV.

TaKHM o6pa30M CKOpOCTb paCXOÄÄeHHH HCKpOraCHTejIbHblX KOHT3KTOB~(y&7IH- 
HeHHa flyrn) OKa3biBaeTca 3HaaHTe;ibHO yBejmaeHHOft.

M H o r o K p a T H b i f ł  p a 3 p b i B  ($ H r. 2 1 4 ). YBeJiHHeHHa cKopocTH ya jra - 
HeHHH n y rn  m o jk h o  aocTHrHyTb TaioKe yBejnmeHHeM ancjia  nocjieaoBaTeabHO 
coeÄHHeHHux MecT oópa30BaHHH Ä yr« b  Kaacnoft <})a3e 6e3 yBeJiHaeHHa c k o -  
pOCTH nOÄBHXCHOft HaCTH BHKJIIOHaTeJIH. TaK, HanpHMep, n p n  OÆHHaKOBOft 
CKOpOCTH nOÆBHBiHblX KOHTaKTOB BblKJlIOaaTe^b C ÄByXKpaTHbIM pa3pbIBOM 
HMeeT BflBoe óojibiuyio cKopocTb y&JiHHeHHH .nyrn, mcm BbiKJiK>aaTe;ib c o j h h m  
MecTOM pa3pbiBa, a BbiKaKmTejib c aeTbipbMa MecTaMH o6pa30BaHHH a y rn  
Ha 4>a 3 y  (neTbipexKpaTHbiñ pa3pbiß) —  b  aeTbipe pa3a óoJibHiyio. B  c o o t b c t -  
CTBHH c 3THM yBeJinaeHHe HHCJia MecT o6pa30BaHHB a y r a  npHBOHHT k  yMeHb- 
rneHHK) BpeMeHH ropeHHH n y rn  h  BbiaejieHHoft eio SHeprHH h k  HeKOTOpOMy 
yOTHHeHHK) ayrH . Ha (Jmr. 215 noKa3aH xapaKTep H3MeHeHHH yxasaHHHX 
BeaHMHH b  33BHCHMOCTH o t  MHCJia MecT pa3pbiBa n o  aaHHbiM B ayapa, BpioJib- 
MaHa h  K oneanoB H aa. Kan b h ä h o  h 3  SToft cjmrypbi, yße^HqeHHe ancjia  MecT 
pa3pbiBa ÄyrH c flByx a o  rnecTH noHTH BÄBoe yMeHbuiaeT aanTejibHOCTb ro - 
peHHa a y r a  h  i i o h t h  BTpoe —  BbiaeaeHHyio a y ro f t sH ep ra io . YBejiHHeHHe 
HHcaa MecT pa3pbiBa CBbirne rnecTH aaeT  npaKraaecKH MajioomyTHTe/ibHbift 
94)$6KT.

ńoMHMO yMeubmeHHa .zyiHTejibHocTH ropeHHH a y rn  h  BbiaeaeHHOft sHeprHH 
yBeanaeHHe HHcaa MecT pa3pbrea HMeeT em e  t o  npeHMymecTBO, h t o  KpHTH- 
aecK aa oóm aa  aai-ma a y rn  aocTHraeTca n p n  MeHbuiera x o a e  noÄBHÄHbix 
KOHTaKTOB. 9 t o  no3BoaaeT coKpaTHTb BejiHHHHy nojiH oro xoa,a k o h t 3 K t o b ,  
a BMecTe c Heft h  BbicoTy ôaxa.

K HeAOCTaTKaM BbiK/HoaaTe/ieft c MHoroKpaTHUM pa3pbiBOM m o k h o  OTHecTH 
HajIHHHe ÔOJIbUIOrO HHCJia KOHTaKTOB H rp0MO3ÄK0CTb nOÄBHÄHOft CHCTeMbl. 
KOHTaKTU, KaK H3BeCTHO, HBJIHIOTCH OJHHM H3 HaHÖOaee CJiaÔblX MecT BblKJHO- 
aaTe^a h  yBeanaeHHe qncaa h x  cBH3aHo c yßeaHaeHHHM BbiaeaeHHeM Tenaa 
npH HOMHHaabHoft Harpy3Ke h  ôojibiueft BepoaraocTbio aßapHH (cßapHBaHHe, 
oóropaHHe) npH k o p o t k h x  3aMbiK3HHax. YBeanaeHHe ancaa KOHTaKTOB b « -
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<bHI\ 215. 3aBHCHMOCTb AJIHTeJJbHOCTH t, 
SHepran ÄyrH 11̂  h o6m;ero paccTOflHHa l 

ot ancaa MecT pa3phiBa.

TpcSspca 
c noSñuikHbiM 

hOHmakmuA

4>Hr. 214. CxeMbi TOKOBeaymefl ch- 
CTeMH BbiKJiroaaTe^efl.

a —  C U i e C T H K p a T H b l M  p a 3 p b I E O M ;  b —  c  m- 
C B T H K p a T H b l M  p a 3 p b I B O M .

3UBaeT yTiDKe^eHHe iioabhjkhoë chctcm u  
BUKJiKmTejia h KaK cjieacTBue yBejiHae- 
HHe HeOÓXOflHMOÍi MOIU.HOCTH npHBOfla, a 
BMecTe c TeM h yrajKe^eHae nepeaaTOM- 
HOrO MeX3HH3Ma. Bce 3TO npHBOÄHT 
K yÄOpOÄaHHK) BblKJHOHâTejIH.

C MHOrOKpaTHbIM pa3pbIBOM BbinOJI- 
HiuiHCb, rjiaBHbiM o6pa30M, BbiMioqaTejiH 

Ha BbicoKHe HanpaxieHHfl (cBbime 60 kV), npnaeM HexoTopue $npMbi äobo- 
Æhjih HHCjio MecT p a 3pHBa äo  14 Ha <|)a3y. B CCCP Taxne Bux;noHaTe;iH 
He npoH3BOÄHJiHCb. B nocae/m ee BpeMH BbiKJiioHaTe îH c MHoroxpaTHbiM 
pa3pbIBOM BblTeCHHIOTCH flpyrHMH ßOJiee COBepmeHHblMH KOHCTpyKHHSMH 
(cm. flajibiue).

Ha 4>Hr. 2 i6 a  noxa3aHa Tpaßepca oæhoë <|)a3bi BuxaHmTeaa SSW  
Ha 110 kV c mecTHKpaTHbiM pa3pbiBOM; Ha (Jjht. 216b OHa >xe bo biüiio- 
HeHHOM nOJIOXieHHH.

B. MacjiHHbie BbiKJiroaaTeJiH c o  cneuHajibHbiMH ayroracamHM H  
npHCnOCOÔJieHHHMH

: § 62. OBI11HE 3 AMEMAHH
B npea.BiÄyLU,eM pa3aeae mu paccMOTpeaH MacaaHue BbixaioaaTeaH co cbo- 

6oæhoî1 ayroË , t .  e. TaxHe, y  KOTOpux ay ra  cboóoaho pacTarHBaeTca b ra- 
cameË cpe^e (Macae). TaxoË Meioa rameHHH a y ra  HeaocTaTOHHO 3(})<})exTHBeH. 
OnHcuBaeMue HH>xe cneHHaabHue npHcnocoôaeHHa æth rameHHH flyrn HMeioT 
uejibio ynopaflOHHTb, opraHH30BaTb npouecc rameHHH ay ra  nyTeM B03,neË- 
CTBHH Ha npoueccu  HOHH3aHHH h AeHOHH3auHH ayroBoro npoMe>KyTKa h 
TeM caMbiM HCKJHOHHTb cayaaËHue HeonpeaeaeHHue (JmxTopu, B^Haromwe Ha
paöoTy BUKJiioaaTeaa.

OflHHM H3 HaHÖo^ee scJxJjexTHBHbix MeTOflOB B03ÆeËCTBHH Ha Æyry aBaaeTca 
ayTbe. npoayBaHHe c öojibiuo« cxopocTbio CKB03b ayry oraocHTejibHO xo- 
JIOÄHbix H HeHOHH3HpOBaHHbIX Ta30B HJIH TeM ÖOJiee Macaa CHJIbHO nOHH-

ia*



212 BbiKAfonamejiu bucokozo Hanpai/cenufi

<í>nr. 216 a  h  b. Tpaßepca o ä h o ä  <J)a3bi B b iK a m a T e a a  SSW H a 110 kV c mecm
KpaTHbIM pa3pbIB0M.

HcaeT TeMnepaTypy ayroB oro npOMe>KyTKa b  m o m c h t  nepexoaa TOKa aepe3 
Hyaesoe 3HaaeHHe, yMeHbiiiaa TeM caMbiM TepMOHOHH3an,Hto. K poiie Toro, 
HeüTpaabHbie aTOMbi h Moaexyabi xoaoaH oro ra3a aßaaioTca neHTpaMH, OKoao 
KOTOpblX npOHCXOÄHT peKOMÖHHaUHH HOHOB, H, HäKOHeil, ayTbe CnOCOÖCTByeT 
aH(f)(f)y3HH HOHOB H3 30HbI ÄyrH. Bee 3TO B COBOKynHOCTH npHBOÄHT K 3Ha- 
HHTeitbHOMy yBeanqeHHio CKopocTH HapaeraHHH aneKTpnqecKOË npoaHOCTH 
ayroB oro  npOMex<yTKa, yMeHbinaa TeM caMbiM aaHTeabnocrb ropeHHa ayra 
(sHeprHio, BbiaeaeHHyK) ayroË ), a caeaosaTeabHO, h  aaßaeHHe, o6pa3yiomeeca 
b  öaxe MacaaHoro BbixaioqaTena.

ripHHD,Hn ayTba, ö o aee  nan MeHee hbho BbipaaceHHoro, moäho HaöaioaaTb 
bo Bcex ayroracH uiH x ycrpoËCTBax.

Í I p H M e H e H H e  a y r o r a c a m n x  n p H C n o c o ö a e H H ß  i i o m h m o  c o K p a m e H H a  a a H T e a b -  

H o c T H  a y r n ,  B b ia e a e H H O Ë  S H e p r n H  h  t . a . ,  n o 3 B o a a e T  3 H a a H T e a b H O  y ß e a H a s iT b  

p a 3 p b iB H y io  M O u iH O C T b  M a c a a H o r o  B b iK a fo q a T e a a  c  c b o ô o â h o ë  a y r o Ë  6 e s  

H 3M e H e H H H  e r o  p a 3 M e p o ß .  3 t h m  o ö c T O H T e a b C T B O M  b  n o c a e a H e e  B p e M a  c y c n e -  

X O M  n o a b 3 y iO T C H  b  a o B o a b H o  u iH p o K H X  p a 3 M e p a x  a a a  y B e a n q e H H a  p a 3 p b iB H 0 f i 

m o u x h o c t h  H 3 r o T O B a e H H b ix  p a H e e  M a c a a H b ix  B b iK a ïo q a T e a e Ë  n y a e M  n p n -  

C T P O Ë K H  K  H H M  p a 3 a H H H b IX  a y r o r a C H H iH X  y C T p O Ë C T B .

yBeanqeHHe paöoToenoeoÖHoeTH MacaaHbix BbixaioqaTeaeË c ayroracamuMH 
npHcnocoóaeHHHMH no3BoaaeT 3aaacTyio oôoËTHCb oaHHM MecTOM oöpa30BaHHH 
ayrH BMeero aßyx b  HopMaabHOM MacaaHOM BbiKaioaaTeae h , caeaoßaTeabHo, 
coKpaTHTb o6"beM Macaa b HeM. O pn stom  o ö h h h o  H3oaflUHOHHbie 4>yHKUHH 
Macaa nepeaaiOTca TBepaHM aHsaeicrpHKaM, h  oöbeM Macaa coxpaipaeTca ä o  

h h h to â h o ë  BeaHHHHbi. EcaH, HanpHMep, MacaaHbiË BbiKatoaaTeab c cßoöoaHOft 
a y ro ß  TpeöyeT npn 2 2 0  kV  aecaTKOB to h h  Macaa aa a  3anoaHeHH9, to  co- 
BpeMeHHbiË 2 2 0 -k V  BbiKaioqaTeab c MaauM oöbeMOM Macaa (axcnaHCHOH- 
maabTep) TpeöyeT a a a  3anoaHeHHa Bcero aHUib HecKoabKO c o t  KHaorpaMMOB. 
3 to ,  KOHeaHO, cnocoöcTByeT Kan ôoabineË  6e3onacHOCTH BbiKaioaaTeaa, Tax 
h oöaeraeHHio ero oöcayaiHBaHHa.

BbiKaioaaTean c MaabiM oöbeMOM Macaa 3HaaHTeabHO OTanaaiOTca no k o h - 

cTpyKHHH o t  BbmaiOMaTeaeft c öoabuiHM oöbeMOM Macaa, nosTOMy mm pac-



racumejibHaa KaMepa 2 13

i w .  2 1 7 . C x eM a  n p o u e c c a  rau ieH H H  a y r a  racH Te.ibH O Ë K a in ep o f t M a- 
cJ isH o ro  BbiKJiioqaTejiH .

r — ra3; H  — ay ra ; M — Macjio; 77 — noaBHiKHwii k o h tsk t; H  — HenoaBHJKHbiñ koh- 
TaKT; O — ropjoBHHa KaMepbi c OTBepcTHeM.

cMOTpHM hx OTaeabHO. Tenepb jxe Mbi paccMOTpHM ayroracaiim e n pn cn oco-  
ÔJieHHH MacaaHux BbixaxmaTeaeË c ôoabuiHM oô-beMOM.

Oâhhm H3 nepBHX ayroracaiim x npHcnocoôaeHHË aBaaeTca racHTeabHaa 
•aMepa, npeaaojxeHHaa rHaaapaoM em e b  1906  r. OaHaxo noHaaoÓHaocb 
-îHoro aeT HaKOimeHHH onbiTa h  3HaHHË h  noîmaeHHe aaôopaTOpHË p a 3 p u B H O Ë  

MOiimocTH, npeacae aeM yaaaocb  ee ocBOHTb h ycoBepmeHCTBOBaTb.

§  63. TACHTEJlbHAil KAMEPA

racHTe^bHaa xaMepa (4mr. 2 1 7 ,a ) npeacTaBjiaeT c o ô o ë  HeôoabwoË npoHHbiË 
ôanoK c  pacnoao>xeHHbiM BHyrpH ero HenoaBHaomiM x o h t 3 x t o m , HMeioiimM 
OTBepCTHe aaa npoxoaa xp yraoro noaBHHŒoro KOHTaxTHoro cTep>xHH. Baaox 
H3r0T0B7iHeTCH H3 e r a a n  ujm H3 npeccoBaHHoË H30JiauH0HH0Ë Maccbi. B nep- 
BOM caynae ôaaox  xpyroM oôxaaabiBaeTcn H3oaHpyiomHM MaTepnaaoM, 
a b OTBepCTHH yxpenaaeTca H303HpyiomaH BTyaxa. TacHTeabHaa xaMepa 
y x p e n j i a e T c a  Ha xoanaxe npoxoflHoro H3oaaTopa BHyTpH 6axa M a c a s m o r o  

B H K a m a T e a a .

H e Ë c T B H e  ra cH T eT ib H O Ë  x a M e p b i 3 a x jix > H a e T c a  b  c a e a y i o m e M :

Niemny pacxoaaumMHCS] rrpn BbixaxmeHHH 3aMXHyTOË uenn xoHTaxTaMH 
BHyTpH 3axpbiTOË xaMepbi B03HHxaeT ayra. BcaeacTBHe b m c o x o ë  TeMnepa- 
Typbi ayra  aacTb Macaa b  xaMepe ncnapaeTca h  pa3aaraeTca Ha cocTaBHue 
s^eMeHTbi (<jmr. 217,¿>). 06pa30BaBmHeca ra3bi, He HMea b o 3 m o >k h o c t h  pac- 
mnpHTbca, noBHiuaroT aaBaeHHe b  xaMepe. HaBaeHHe, oxa3UBaeMoe ra3aMH 
Ha oxpyjxarom ee h x  Macao, 3acTaBaaeT nocaeaH ee HcxaTb Bbixoaa h 3 xaMepbi. 
EflHHCTBeHHblË BblXOÂ Hepe3 XOabH,eBOË 3a30p uemny nOaBHJKHblM X0HT3XT0M 
h ropaOBHHOË xsMepbi oxa3biBaeT óoabinee HaH MeHbmee conpOTHBaeHHe 
3 BH)xeHHK) Macaa. ÆaBaeHHe b  xaMepe HapacTaeT ao  Tex nop, noxa no- 
ÂBHJKHblË X O H TaX TH blË CTep>KeHb He OCBOÖOÄHT OTBepCTHa B rOpjIOBHHe xa- 
Mepbi. B 3TO OTBepcTHe ceËaac >xe c 6oabiuoË cxopocTbro ycTpeMaTca 
X Bbixoay H3 xaMepbi caaBaeHHbie b  HeË ra3H, nap h  Macao. BbicTpoe â b h -  

jxeHHe HeHOHH3HpoB3HHbix h  oTHocHTeabHo xoaoaHbix T330B h  Macaa B He- 
nocpeacTBeHHOM xoHTaxte c ayroË b  y3X0M OTBepcTHH ropaoBHHU xaMepw
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cnocoôcTByeT qpe3BbiaaîiH0 o h -  
CTpOË fl.eHOHH3an.HH fljnoB oro 
npoMeacyTica, h  npH nepsoM  »ce 
n ep ex o n e  r o n a  q epe3  Hyjib no- 
cfle BHXOfla noflBHîKHoro koh- 
TâKTâ H3 KaMepH fly ra , n a s  npa- 
BïiflO, racHeT (<Jmr. 2 1 7 4 ) .  Æa- 
jiee, noflBHKHHft k o h te k t  o txo - 
flHT b cBoe KpafiHee nonoHceHae 
a n s  oôecneqeHHfl HafleacHoft H3o- 
jih u h h , a ocTaBiuneca b KaMepe 
n p a  aTMOct^epHOM flaB/iemin ra3bi 
noflHHMaioTCH KBepxy h bhxo- 
flST nocTeneHHO H3 nan ep H  qe- 
p e 3 He6o.n>iiiHe OTBepcTHH b ee 
KpbimKe (4>ar. 2 1 7 ,e ).

H a  $ a r .  2 1 8  noK a3ana koh- 
crpyKUHfl MeTajijmqecKOft raca- 
Te.abHOH K aH epu.

Ha paôoT y  racHTejibHOft Ka
M epH fiÉHHIQT BeflHHHHa TOKa 
H HeKOTOpne KOHCTpyKTHBHHe 
pâSMepH. B MHCfle iiocneflHHx 
b n ep ey io  o q e p e n b — 333op Meacay 
K0HT3KTHHM CTep5KH6M H TOp- 
noBHHoa KaMepn. Hcm Meubme 
9T0T 3330p, T6M ÔOflbHie COnpO- 

THBiieHHe flBHHCeHHIO MaCJfâ H 
tcm  ôoflbine HapacTaeT flaBfleHiie 
b KaMepe. B cooTBeTCTBHH c
3THM yBeflHHHBaeTCS HHTeHCHB- 
h o c tb  nyxbH ra3a h coKpamaeTCH 
BpeMH ropeHHH ayfla . H a  (bar. 219 
H0Ka3aHH p e 3yjibTaTH Hccneflo- 
BaHHft KoneiHOBHBa. Kan bhaho 
H3 (JJurypH, h  flflHTeflbHOCTb ro
peHHH f ly ra , h flflHHa ee, h bh- 

neflenHaa eio sH epran  6biCTpo yMeHbinaïOTCH c yMeH&uieHHeu 3330pa; MaKca- 
mvm ace flasfleHHa ô b ic rp o  pacTeT. B pesM epnoe yMeHbineHHe 3a30pa, oflHaKO, 
n e  npHHOCHT o coôo fi noiib3bî, t e k  k ek  fliiHTeflbHOCTb ropeHHH fly rn  n o n ra  
He yMenbinaeTCH, 3aT0 flasfleH ae b KaMepe MO^cet f lo c ra ray T b  oxeHb ôo.ib- 
iuhx BejiHBHH, He HyjKHbix b Taxoft Mepe ana rameHHH flyra, ho  TpeÔyio- 
ih.hx cooTBeTCTBeHHO 6 o aee  npoqHHX K auep.

BeflHHHHa TOKa TaiüKe 0Ka3HBaeT 3HaqaTeflbHoe BiiHHHae Ha p aôoxy  raca- 
TeabHoË KaMepa. H pa Heôojibmax TOKax b KaMepe c/ihihkom Mewiemio 
noBHmaeTca aaBaeHHe, noaTOMy raineHHe flyra npoacxoflHT npHMepHo tek x e , 
KaK b npocroM MacflHHOM BHKAïoHaTefle; noaTOMy BHaqane no Mepe yeena- 
aeHHs TOKa flflHTeflbHQCTb ropeHHH flyra B03pacTaeT. r io ca e  HeKOTOpoft 
KpHTHMeCKOË BeflHKHHH TOKE 9(}><f>eKT flyTbH HTM HHâeT npOHB.lHTbCH BCe 
CHflbHee h cHflbHee, a flflHTenbHOCTb ropeHHH flyra ôbiCTpo yMetamaeTCH

218. racHTejibHaa KaMepa Macaasoro 
BHKiiioaaTeœî (GEC).

H  — npoxoOTofï H30.iHTop; K  — KOiKyx senojBHiKHOra 
KOHTaxTa; r  — roaoBEa Komyxa; P  — po3eT0HHbiS koh- 
TaKT; C — rHÔKâs CB33b; FI — KOHTajiTHhie npyiKHHu; 
Zî — CTa.ibHoñ uhæhh^p; B — hbojiïhhs; B  — H30ÆHpy- 

romas BTy.iKa; T  — Hso.iauHOHsoe KO.Ttuo,
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<ł>Hi\ 221. K aM epa M acaaH oro A y rb a  
G EC.

A  — HenOÄBHXHbiü (rjiaBHHfi) KOHTaier; B — 
npoMe>KyTO>iHHft KOHTaici; C — noaBHHíHUH 

KOHTBKT (TpyÓBaTblft).

OmnotueHue cewHun konmakma k omsepcmum koMepu

<t>nr. 219. B a n a H H e  BeaHHHHbi [s a 3 o p a  H a p a ö o T y  ra cH T e a b H o ft Ka- 
M epM  ( n o  K oneJiH O B H ay).

,a3 y — o3i>eM "o5pa30BaBmnxca ra30B |b cms/kWsec; p  — aaBJieHHe b Kawepe a 
kg/cms; W — aaepraa ayra b kWsec; tn ]— a-im-ejibHocrb n y m  b nojiynepaoaax; —

« a m ia  a y rH  b  c m .

   1

<í>Hr. 220. /L nH T eJib H O C T b Ayrn b M a -  
caaH O M  B b iK A io a a T e J ie  c r a c H T e a b -  
HOÜ K a M e p o f t  B 3aBHCHM OCTH OT 

p a 3 p M B a e M o r o  T o n a  (n o  K o n e a n o -  
B H a y ) .

(4>Hr. 220). KpHTHHecKHñ to k  bhkjiio- 
H a ie a e R  c r a c m e a b H b iM H  K â M ep aM H

cocTaBaaeT BejiHHHHy nopaana 1 000 A.
Y B e a H a e H H o e  a a B / ie H H e  b  K a M e p e  

C 0 3 a a e T  a o ó a B o a H o e  y c H a n e  H a n o a -  

BH JK H üñ K O H T aK T , y c K o p a i o m e e  e r o  

flBHHCeHHe. C K O p O C T b  n p H  9TOM MOHCÇT

yBeaHHHTbca b 1,5 —  2 pa3a. 3 to 
HHoraa c n o c o ó c T B y e T  o ó a e r a e H H io  ra - 
aiisHHa a y ra .

T a c H T e A b H a a  K a M e p a , o c o ö e H H O  n p H  

H 3fOTOBJieHH H  H3 n p e C C O B a H H O Ë  H 30 -
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<í>Hr. 222. Ilpoitecc ram eraa s y r a  b Kawepe M a c M H o r o .  ayTi>a. 
a — B03HHKH0BenHe nepsofi ayra; b — BoaHmíHOBeHHe BTopoft syrn; c — npeKpameHue ayra.

.iHpyromeñ Macea, HBJiseTCH oahhm H3 HaHÓo.aee npocTbix jiyroracfliiiHX npü- 
cnocoójieHHíl.

FacHTeabHbie Kawepa oóhhho npHMeHHiOTCH juih BUK.aroHaTe.’ieíí, HMefo- 
m«x MomHOCTb CBume 300 MVA.

§ 64. KAMEPM MACJIflHOrO RYTbK

B npocTOñ racHTeabHoíi KáMepe oSayBaHHe .ayrH npOH3BÓ¿WTCi3 rasa.wH. 
C03A3HHUHK ero me h, cjieAOBaT&íibHo, 6oJiee hjih Menee HarpeTHMH h hohh- 
3HpOBaHHHMH. HtOÓH HSÓerHyTb STOrO, HeOÓXOAKMO, HTOÓH K MOMeHTy 06'  
pa30BaHHa ayra yace 6h\m  Heo6xoa,HMue flan ee rameHHH ycaoBHB, 
t .  e. «no6bi cymecTBOBano HeoóxoflHMoe flaBaeHHe, oóecnenuBaromee paiino- 
Ha-ibHoe HCTeaeHHe Macjia h ra30B. 3 to  flaeT to  n p e n M y m e c T B O , hto b k o h -  

t3 k t  c flyroíl bxoaht CBeacee M a c a o ,  flyroracsinaa cnoeoÓHOCTb xoToporo 
Soflbiiie, neM ropaanx ra30B.

flocTnraeTCH Taxoe flyxbe siacaa oóaHHO nyTeM odpasoBaHHa b KaMepe 
AByx noaieflOBaxeflbHax flyr: BcnoMoraTafibHoS, noBamaromea flaBaeHHe 
b Kanepe, h racHMOft. ITpa stom CTpya Macaa HanpaB.iaeTca h.th Bfloab h.ih 
iionepeK flyrn b 3aBncHMOCTH o t  KOHcrpyKUHH Kanepa.

n p o a o f l b H o e  M a c i a H o e  s y T b e .  Ha (|>Hr. 221 noxasaHa xasiepa 
MaoiHHoro syTba GEC. lio  cpaBneroiro c npocxoa racfixeflbHOft K aM ep ott  
3ü.ecb aoóaB.TCHa noflBHSíBan H30.THpy román naacTHHa c npoMejKyxonHbiM 
KOHTaKTOM B , OTJKHMaeMaa BHH3 npy}KHHaMH. rioa.BHJKHblñ KOHT3KT C 
noaaft h HMeeT óoKOBoe OTBepcTHe HH»e ropaoBHHa KaMepa. KaK r;iaB- 
Haft, thk h npoMeaíyTOMHaíl KOHTaKTa TopiieBae.

ripn  BKJiioaeHHH noflBHJKHañ k oh tek t C CHana/ia conpHKacaeTca c npo* 
.MeixyToaHHM KOHTaKTOM B , h TOffKaa ero BBepx, bboaht b conpHKOc- 
HOBeHHe c raaBHbiM koht3ktom A , ÍIpn stom BcnoMoraTeabHbie npyaíHHa 
cxcHMaioTca.
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H n u m  d u ża  
m m  m i n  cned. 
m a x  06ui .

/ i  CO 1

ŁT5 ¿

4>Hr. 223. CpaBHHTeabHHe h .ih h li j y r  juia racHTeabHHx KaMep 
c MacaaHHM ayn>eM  ( n p a s a s )  h  n p o cT o ñ  (aeB aa).

Pa3MHKâHHe K0HT3KT0B npH B&- 
üliOHeHHH npOHCXOjIHT B OÖpaTHOM 
n o p a ^ K e. C eaM Ł ia n p a  ÆBHîKeHHH 
n o JB H /K H O rO  KOHTaKTa C  BHH3 npOMe- 
acyTonHHH k o h t3 J ít  c.xenyeT 3a hhm, 
n o n a  He n o f la e x  h o  y n o p a . r ip n  s t o  11 
M eam y KOHTaKTaiiH A  h  B  B03HHKaex 
a y r a , H cnaparom aa h pa3.xaraioiiian  
H ac.10 h  c o sn a r o m a a  noBH UieH H oe n a -  
BaeHHe b K a n ep e  222,a ) .  I lp n
nanbHeüineM  ÆBHaceHHH n on B u sH b iË  
KOHTaKT C  OTxojtHT o t  n p o M e & y r o q -  
H o r o , h  w escn y  hhm h B03HHKaex b to -  
p a a  n y ra , h o  ojtHOspeMeHHO c  bthm  
OTKpHBaeTca O T B epcrae b  x p y ö e ,  
coooru aro  m e e  BHyTpeHHKHO n o a o c ib  
KaMepbj c  oKpyacaroiHHM 6  ax; om (4>nr.
222,b), h n ó ż  HeScTBHeM naßneHm  
b  T p y ö y  ycT p eM .iaeT C H  M a c ,io , r a c a -  

ruee a y r y .
B .ia ro n ap a  T ony h t o  n y ra  n e n o y  B  

h C  nojB epraexcH  oönyBaHHio Mac-
.tom oHHOBpeMeHHO c  e e  o óp asosaH H eM , OHa He ycn eB aeT  co3n axb  BOKpyr c e 6 s  
& o.ib in o ro  K o n n a e c T B a  ra30B  h n o n s e p r a e x c a  H en o cp e n c T B e B H O M y  E o s i e ß -

— . r------
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h -------------- :— —
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«Pht. 224. Kaiiepa nonepeiHoro nacaa- 
H oro  avTBH aaa BHKarô aTeaefi c npo-

CTHM JBySKpaTHÜM p33pHB0M.
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'î’Hr. 2 2 5 .  MacjiflHbiË B H X J iio a a T e J ib  c  n p H C T p o e H H b iM H  K a M e p a M H  M a c a a H o r o
ayTba.

CTBHK) Macaa, nosTOMy 9c{)(|)exTHBHOCTb fleftcTBHH KaMepbi c npofloabHbiM Mac- 
jiHHbiM ayTbeM 3Ha4HTeabH0 Burne, MeM npocTOft racHTeabHoft xaMepbx 

Ha cj)Hr. 2 23  npHBeaeHO cpaBHeHne paèoTbi o ô en x  s th x  xaMep b oaHHa- 
K O Bbix ycaoBHHX. Kax bhæho, MacaaHoe ayTbe ô o a ee  xeM b aBa pa3a 
yMeHbuiaeT aaHHy ayra.

r i o n e p e M H o e  M a c j i a H o e  a y T b e .  n on ep exH oe MacaaHoe ayTbe 
ycTpaHBaeTCH pa3aHXHbiMH nyTaMH. H anôoaee npocTbiM H3 hhx aBaaeTca 
o ô m a a  x a M e p a  (<|)nr. 2 2 4 ). Ha oôa  pa3pwBa npocToro MacaaHoro
BbiKaioaaTeaa HaaeBaeTca oôiyaa n3oaHpyx)maa xaMepa, HMeromaa oâho  
eaHHCTBÊHHoe OTKpbiToe OTBepCTae B6aH3H oaHoro H3 pa3pbiBOB. Toraa 
npH pa3pbiBe Toxa ra3bi, oôpa3yiom neca ayroft, pacnoaoaceHHOß 6aH3 
OTBepCTHa 1, aerxo  BbixoaaT xepe3 Hero, He3HaxHTeabHO noBbiuiaa CBoe 
MBaeHHe, ra3bi ace, oôpa3yiom,Heca BTOpoft ayroß , MoryT pacuiHpHTbca, 
aHiub BbiTaaKHBaa Macao h3 xaMepw nepe3 OTBepCTHe, nosTOMy aaBaeHae 
Boxpyr BTopoft a y r n  ôbierpo noBumaeTca ao  HeoôxoauMbix npeaeaoB  
3 — 6 at. BbiTaaxHBaeMoe BTopoft ayro ii Macao, np oxoaa  HeMHHyeMo cxB03b 
nepByio, racHT ee.

9 t o t  MeToa rameHHa aocTaTOHHO atjx^exTHBeH h Hepeaxo npHMeHaeTCa 
aaa yßeanaeHHa pa3pWBH0ß moih,hocth yace cymecrByx)Lu,ero npocToro 
MacaaHoro BuxaroxaTeaa. HanpHMep, Taxne xaMepbi, H3roTOBaeHHbie B9M 
aaa  BHxax)aaTeaa BBC (<|)Hr. 2 2 5 ), n o 3BoaHaH yBeaHMHTb p a3puBHyio 
MomHOCTb nocaeaHero BTpoe. n p n  oflHOÔaxoBbix Tpexnoax)CHbix B bixaxm - 
T eaax xaMepbi pacnoaarax)Tca OTBepCTHamh b pa3Hue CTOpoHbi, h to ô h  
H3ÔerHyTb nepexpbiTHa Meacay (f>a3aMH aepe3 BbiôpacbiBaeMbie hohh3hpob3H- 
Hbte ra3bi.
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OcOÖbIM BH.HO M 06- 
i u h x  K a M e p  M a c a a H o r o  

Ä y T b H , o x B a t H B a i o m H x  

Ä B a  p a 3 p b iB a ,  a B a a iO T c a  

npea^oxieHHue B3H  
p  e  111 e  t  k  h  M a c a a -  

H o r o  a y T b H ,  noKa- 
33HHHe Ha 4>Hr. 226. 
y C T a H O B K a  3TH X K a M e p  

Ha MaCJIHHOM B b lK a iO - 

a a T e a e  SSW H a 100 kV 
no3BoaHaa n o B b ic H T b  e r o  

p a 3 p b IB H y iO  M O W H O CTb

b  1,5 p a 3 a ,  c o K p a T H B

o flH O B p e M e H H o  a a H i e n b -  

H OCTb ro p e H H H  a y r a  b  

He c K o a b K O  p a 3 .

HeaocTaTKOM oöihhx  
K a M e p  M a c a H H o r o  a y n a  

HBJiaeTCH coeÄHHeHHe 
noniocoB oähoA h Toß i ’nr. 226. PemeTKa MacaaHoro ayTbs B3H.
»e 4>a3w ropH30HTa^b-
hoS H30aHHH0HH0ft nepeMuaKOß (KpbiuiKa KaMepu). Bo3Mox<Hoe ocenaHHe 
Ha Heß rpH3H H T. n. MOHieT CHH3HTb H30JIHHHK) H npHBeCTH K aBapHHM, 
nosTOMy KaMepu s th  cae,nyeT npHMeHHTb aaa HanpaxreHHß He Buiue 
15— 20 kV H aH  OTH BUKJlIOHaTfeHefl C M H O rO K p äT H H M  pa3pbIBOM.

ü , p y r o ß  pa3H O B H K H O C T bio  K a M e p  n o n e p e a H o r o  a y T b a  a B a a iO T c a  h 3 t o t o -  

B a a e M b ie  Metro-Vickers K a M e p u  K p o c c a r e T 1 . K a M e p u  s t h  caM O C T O H T eab - 

H u e , H a K a x i f l u ß  p a 3 p u B  H M eioT n o n e p e a H b iß  K a H a a  (<j)Hr. 2 2 7 ) ,  3 a K p u -  

B a e M U fl nOÄBHJKHbIM KOHTaKTHbIM  CTepXKHeM , BO BKJHOHeHHOM COCTOHHHH. 

n p H  BbiKJiiOMeHHH n o f lB H Ä H b iß  K O H T aK T n;o n o p u  ao B peM eH H  n e p e K p u B a e T  

n o n e p e a H u f i  K a H a a .

T e M  B p eM eH eM  b  o T r o p o a c e H H o ß  k o h t u k t o m  a a c r a  K a M e p u  a y r a  n o -  

B u r n a e T  n a ß a e H H e  (4>Hr. 2 2 7 , a ) ,  h  K o r .n a  n o a B H X iH u fi K O H T aK T o T K p o e T  

n o n e p e a H b i ß  K a H a a , b  H e r o  y c T p e M a a e T c a  n o a  a a ß a e H H e M  r a 3 0 B  M a c a o  h 

r a c H T  a y r y  (4 > n r. 2 2 7 , b ) .
BoabiHHHCTBO c b o h x  BUKaioaaTeaeß Metro-Vickers Tenepb CHaöacaeT s t h m h  

K a M ep aM H .
H e C K o a b K O  H H a a e  y c T p o e H H  K a M e p u  n o n e p e a H o r o  m a  c  a  a -  

H o r o  a y T b a  GEC (4> h i\ 2 3 2 ) .  3 a e c b  o T B e p c r a e  a a a  n o a B H a c H o r o  

K O H T aK T a Harr n o n e p e a H U M  K a H a a o M  3 a K p u T O  M eT a a a H a ecK H M H  a B e p u a M H , 

3 a x a o n u B a K ) ii iH M H c a  n o a  a e f lC T B u e M  npy> K H H . J l,B e p u ,u  s a r o p a a c H B a io T  n y T b  

ra 3 a M  H3 B e p x H e ß  a a c T H  K a M e p u  a e p e 3  o T B e p c T H e  a a a  n o a B H a n r o r o  KOH

T a K T a , 3 a c T a ß a a a  h x  n p o x o a K T b  a e p e 3  n o n e p e a H b i ß  K a H a a , B u a y ß a a  M a c a o . 

P a ö o T a  3 T o ß  K a M e p u  t 3 k h m  o 6 p a 3 0 M  a H a a o r a a H a  p a ö o i e  K a M e p u  n p o -  

a o a b H o r o  M a c a a H o r o  a y T b a  GEC, p o a b  n p o M e x c y T o a H o r o  K O H T aK T a s a e c b  

B u n o a H H io T  M e T a a a n a e c K H e  a ß e p u u ,  p a 3 a e a a io m H e  a y r y  H a a s e  a a c T H . 

n o a r o T a B a H B a jo m y r o  h  r a c H M y io .

1 C r o s s - j e t  —  n o n e p e a H a a  c r p y a .
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4>h t .  2 2 7 .  i l p o u e c c  r a m e H H a  a y r H  K a w e p o f t  
KpOCCJKeT.

a  —  noaroTOBKa (HapacraHHe a a B a e H H s ) ;  b —  m o m c h t  r a m e H n a -

K rpynixe KaMep Macra- 
Horo T V T b H  ÖJIH3KO npH- 
M b lK a e T ,  3 H 3 M HTeJIbHO O T - 

jim znch  o t  hh x  CBoefi 
KO H CTpyKIXH eft, ä  e h o fi
fí a a p e i n e T K a ,  npea- 
.TO 3KeH Haa cJmpMOft W es-  
tinghouse.

§ 65. ÄEHOHHblE PE- 
LUETKH (nJIACTHHMATblE

ji,y r o r  achtejih)

E chh a yry  3acraBHTi» 
nepeyem aT tca b  orpami- 
aeHHOM c xpex  cxopoH 
H3(WIHpyi0mHMH CTeHKältH 
y3KOM npocTpaHCTBe, t o : 
1 ) ayra, npn abhxcsbbh

conpHKacaacb c CBeaoiMH nopuHHMH Macaa, aeHOHH3Hpyerca ÖHCTpee, neM 
HenoaBHîKHaa; 2 ) Maaoe KoiHaecTBO Macaa b y3KOM orpaHnaeHHOM npo- 
CTpaHCTBe oaeHb SbicTpo HcnapaeTCa h npespam aeTca b ra3, CTpeMamnflca 
BbîpBaTbca H3 orpaHHHeHHoro npocTpaHCTBa, C03aaBaa a^^eKT ayTba; 3) co 
npHKacaacb c h30,xhp}toih,hmh cTeHKaMH y3K0ft me.iH ayra, xa x  noKa3a.x
C.aenaH, aeH0HH3HpyeTca sh  a h h t  e.iBH o ôwcTpee, neM OTKpbiTaa. flenoHHbie 
pemeTKH h Hcno.Tb3yioT jKa3aHHbie oôcTOHTeibCTBa. r ip eo 6 .iaaaiom.ee 3Ha- 
aeHHe, bhähmo, HMeioT nepBHe aBa ^aKToP3» T- e - OTHocHTenbHoe nepe- 
iiemeHHe Mac.ia h ayra  (a y ib e ).

Hjia nepeïiemeHHH a yra  h 3aTarHBaHHH ee b mean b aenoHHOft pem erae  
HCnO.Tb30B3HO iia T H H T H O e  nO.TC TOKa CaMOft J)TH,

flenoHHaa peineTKa npeacTaBaaeT Haoop :>Ke.ie3HHX noa,KOBOo6pa3Hbix 
njiacTHH (cfrar. 2 2 8 ,a ), OTaereHHbix ap yr  o t  apyra H30.anpyiouj.HMH uaacTH- 
H3MH (4)ht. 2 2 8 ,c h d), TaiOKe hmcioiuhmh m.ereo6pa3Hbift Bbipe3. BnyrpeH- 
Haa noBepxHOCTb m ean b  jKeae3Hbix naacTHHax raioKe H30.iHpyeTca co o t-  
BeTCTByiOmHMH BCTâBK3MH (djHT. 2 2 8 ,0 ) . BeCb HaÖOp, n.TOTHO CTHHyTblft 
H30.THp0BâHHHMH 60.TT3MH, npHKpen.TaeTCH K KO.inaKy BBOOTOTO H30.aaT0pa 
MacjiaHoro BHKTKmaTeafl, Ha KOTOpoM ynperoieH h HenoaBMiKHbift KOHTaKT. 
nOÂBHJKHHË K0HT3KT OÖHHHO yCTpaHBaeTCH B BHÄ6 nnOCKOTO H0JK3, KOHlIbt 
KOTOporo xoaaT b  mensix peineTOK Ha o ô o h x  pa3pHBax BiaK.iiOHaTe.iH 

2 2 9 ). PemeTKH Ha o 6ohx pa3pbiBax noMemeHH ycTBHMH m e ie fl apyr  
k apyry, h to ô h  aaeKipoaHHaMHHecKHe c h ih  OTTaiKHeanna ayr  nonoraiH  
nOC.leiHHM BXOÄHTb b  m ein .

CymHOCTb aeËCTBHH aenoHHOft pemeTKH 3aKUOHaeTca b  c.ieayiomeM: 
ripH paSMbIKaHHH K0HT3KT0B B yCTbe mßlH B03HHK3eT ayra, MarHHTHblË 

noTOK KOTopoñ, 3aMbiKaacb aepe3 xeresH bie niacTHHH ($ h i \  2 3 0 ), 3aTarn- 
BaeT ee  b  m ean. C m a BTHTHBaHHa JKeie3HHx raacTHH b  n e p B O M  n p H Ó .ra -  

iKeHHH nponopn.HOHa.TbHa KBaapaTy Tona äjth  I  a oôpaTHO nponopuHo- 
Ha,ibHa uiHpHHe S m ein  b  >Keie3Hoft niacTHHe, t . e.

12
F ^ k ~ .
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Cud

<&ht. 228. 3.TCneBTM aeisoHHofi pemeTKH.
a  — HCLiesnaa d u c ib e s ;  b — HmmpyäomaH f s n a c a ;  c u d  — asojB - 

pyKHüHe ’ruacTH H u.

<Pet. 229 . H e H O H H H e  p e in e t k h  M a c M H o r o  b h -  

K - u o ^ a T e M  B M - 3 5  s a s o a a  „ S a e ic rp o a in ia p a x “ .
<ï>Hr. 2 30 . ü y r a  b aeaoHHoñ 

pemeTEe.

H ô m  Ö H C T p e e  a B H s e H H e  a v r i l  b  m e a a ,  T e a  HHT e n c B B H e e  r r p o i ie c c  j s h o h h - 

s a n H B  p y r a ,  n o a i O M y  s a r o a H o  m a p s a y  m e - ia  em stb k 3 k  m o í k h o  MeHtme. 
B o t  n o a e ü y  h o s  h o p b h s h o t o  KOHraicra a  aenaerca i h o c k h m .

O a a a a o  n p a  H e o o .T i.m o f i mapEHe m e a n  Ko.iaqeciBO y a c .x a  b  a e f i  o y a e x  

m w T i a m n  v a .w w  a  M o a e x  O K a ^ T b C H  a e p o C T a T O B H H M  a a a  r a r n e s a a  x y r a .  

r io s T O M Y  a j is  y B & r a a e H H a  r a 3 0 0 6 p a 3 0 B a H H H  b  b 3 Q .t b p y k ) ib h s  i r a a c r H H a x  

EeaaiOTca K a p a a H ü  upar. 2 2 8 ,  d ) ,  Bano.TH H  r o m a s  ch u a c f lO M .

BuTrasaromaa p yry  aaeKTpoMaraaTHaa C H .ia  c  y B e a a a e H a e M  to k s  ö n c ip o
VBĆ.THMHBâ6TCH, B COOTBSTCTBHH C 3TH1Î yB&.THEHBa&TCH B paÓOTOCJIOCOÓ-
h o c t ł  peaOHHoâ pemexKH. Tipa m łim s to  Kar saeKTpoMarHETHaa c&ia hs- 
Be,THKa. CieTOBaxe-THHo, 3aecb, kek h b npocTOM MacaaHOM BtiK.TroqaTe.Te 
c TByxKpaiHtiM pa3pbtBOM, BpeMS ropsHBa BoapacraeT c yBeanBeHESM TOKa 
bo HeKOToporo KpHTimecKoro 3HaqeHHH. KpHTimecKoe 3HaqsHH£ to k e  ü i  
BHK.TioqaTaaefi c peaoHHOft pemexKOfi, KaK h b  oo.i&mHHCTBe BtEoiKra-
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TeaeË c ayroracanm M H  npHcnocoóaeHHaMH, Hcnoab3yiom.HMH tok a y rn  ana 
noflroTOBKH ycaoBHË ee rameHHa, cocTaBaaeT BeanaHHy nopaaK a 1 000 A„ 
npH  TOKaX, ÔOablHHX KpHTHTeCKOrO, 3aeKTpOM3rHHTHOe ÂeËCTBHe OKaaa- 
BaeTca yace sHaaHTeabHO 6oabiHHM h BpeMa ropeHHH a y rn  naaaeT .

fleHOHHbie pemeTKH 3HaaHTeabHo yBeanaHBaioT paöoTocnocoöHOCTb Macaa- 
Horo BbiKJUoaaTeaa, yMeHbiuaa BpeMa ropeHHa ayrn, BbiaeaeHHyio eio 3Hep- 
thk) h KoanaecTBo o6pa30BaBinHxca rasoB. TaK, HanpHMep, crapbiË BbiKaio- 
aaTeab 3aBoaa „SaeKTpoannapaT“ ran a  BM-25 Ha 35 kV B3pbiBaaca npn 
pa3pbiBHbix MomHOCTax nopaaKa 150 MVA; óyaynn aie CHa6a<eH aenoH- 
HHMH pemeTKaMH (BM-35), oh npn HcnHTaHnax oramonaa MoumocTb no
paaKa 500 MVA b  2 — 3 noaynepnoaa c HeöoabuiHM oópa30BaHHeM ra3a.

$ H p M a  W e s t i n g h o u s e  c H a ó m a e T  aeHOHHHMH p em eT K aM H  M acaaH b ie  BbiK aio- 
aaTeJiH ao 220 kV. B cootbctctbhh c yBennneHHeM KpHraaecKOË aaHHbi 
a y r n  ( n p n  kotopoë OHa ra cH eT ) c n o B b im eH H eM  H anp aaieH H K  ancao a a e -  
MeHTOB asH O H H O Ë p em eT K H  h  e e  p a 3 M ep b i yB eaH H H B aiO T ca.

Boabmoe BanaHKe Ha paôoTOcnocoÔHOCTb aenoHHOË pemeTKH 0Ka3bi- 
BaeT ee KOHCTpyKUHa. HeaocTaToaHO yaaaHHË Bbiöop mnpHHu mean, 
Toai HHHbi naacTHHOK, ancaa saeMeHTOB pemeTKH h OTHOCHTeabHoro MecTO- 
noaomeHHH noaBHÄHoro KOHTaKTa MoaceT 3HaaHTeabHO oôecneHHTb ee 
KaaecTBa.

§ 66. 3AKJ1IOMEHHE

PaôoTocnocoÔHOCTb onHcaHHbix 3aecb ayroracanmx ycTpoËCTB 33bhcht o t  
BHÖpaHHblX OCHOBHbIX KOHCTpyKTHBHbIX (J)OpM H pa3MepOB. CoBpeMeHHblË 
ypoBeHb 3H3HHË He no3BoaaeT eme npoH3BoaHTb tohhhx pacaeTOB, CBa3aH- 
Hbix c ayroË. riosTOMy Bbiöop ocHOBHbix pa3MepoB ayroracaiHHX ycTpoËCTB 
MOłKeT ÖHTb npoH3BeaeH anmb nyTeM 3KcnepHMeHTaabHOË npoBepKH b co- 
OTBeTCTByiomHX aaßopaTopnax. Hmchho C03aaHHe paaoM 3arpaHHaHbix 
(jmpM MomHbix aaôopaTopnË HcnbrraHHa annapaTypbi, no3BoaaiomHX noay- 
aaTb pa3pHBHbie moihhocth CBbime 1 000 MVA, aaao ToaaoK pa3BHTHio 
BbiKaioaaTeaeË.

B,aa npeaBapHTeabHoro Bbiöopa pa3MepoB KaK ayroracamnx ycTpoËCTB, 
Tan h BHKatoaaTeaa b neaoM MoryT cayxcHTb HeKOTopbie BeaHanHH, noay- 
aeHHbie Ha ochob3hhh mhothx onuTOB. B Ta6a. 19 npHBeaeHbi KpHTHaecKHe 
rpaaneHTbi HanpameHHa rameHHa ayrH (oraomeHHe scjafjeKTHBHoro 3HaaeHHa 
BOCCTaHaBaHBaiomero HanpaaceHHa k aaHHe ayrn b momcht yracaHHa) aaa 
HeKOTopbix BHKaioaaTeaeË c ayroracaipHMH ycTpoËCTBaMH.

M 3 aaH H b ix  3toë T aöaH H H  BHaHO, a r a  H aH Ô oab m H Ë  K p H ra a ec K H Ë  r p a -  
a n e H T  ra m eH H a  HM eioT K aM epbi, H c n o a b 3 y io m H e  a y T b e  M a ca a  (K aM ep b i GEC). 
C a e a o B a T e a b H O , n p H  n p o a n x  p aB H b ix  y c a o B H a x  BHKaioaaTeaH c sthmh 
K aM epaM H M oryT  H M era H aH M eH brnne p a 3 M e p b i.

3 to oöcToaTeabCTBO b coBOKynHOCTH c ébiCTpbiM rameHHeM ayrn , MaaoË 
Hanpa>KeHHocTbK3 paöoTbi BbiKaioaaTeaa BuaBHrae r KaMepbi MacaaHoro ayTta  
c pa3aeaeHHeM ayrn Ha aße aacra —  noaroTOBaaiomyio h racHMyio, b ancao  
ayam nx ayroracam nx ycTpoËCTB.

KaMepbi MacaaHoro ayraa npHMeHaioTca aaa Bcex HanpaxceHHË npn óoab- 
mnx pa3pbiBHbix MomHOCTax KaK b BUKaioaaTeaax c öoabniHM 0ÖT>eM0M 
Macaa, TaK h b BbiKaioaaTeaax c MaabiM o6i>eMOM Macaa, onHCbmaeMbix 
HH»e.
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B TaÓ Ji. 20 fla H H  o cH O B H b ie  n a p a M e i p u  M a c a jiH b ix  BbiKaronaTeaeft, b h -  

n y c x a e M b i x  3 a B o a o M  „ B a e m - p o a n n a p a T “ . B 3Ty Taóanuy bxo,hht BbiKaroqa- 
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TaÓAuąa 19

H a 3 B a H H e  b h k  j i o i a T e j a

KpHTHHeCKHft 
rp a a n e H T  
ra m eH H a 
b k V /cm

M a c a a H b ift B U K a io a a T e a b  c  n p o cT b iM  aB yxK paT H U M  p a 3pbiBOM .

,  „  c  racH TeabH biM H  K a M e p a M H .....................

„ f  c  aenoH H UM H  p e m e T K a M H ...........................

,  c  KaM epaM H  M a c a s m o ro  a y i b a  . . . .  

» » c  npH H yaH TejibH biM  M acasH bjM  ayTbCM  

„  ,  c  aaacTHHHMMH KaM epaM H  (sKcnaHCHOH- 

m a a b T e p )  (o n n c a H  H H * e ) ..........................................................................

0 ,2 5 — 0 ,5  

1 ,0  - 1 , 5  

1 ,5  — 5,0  

1 ,2  - 9  

a o  9

3 ,5

C. BwKjiKmTejiH c MaabiM oSteMOM Macaa 

§  67. OB1U.HE 3AMEHAHHH

CTpeMJieHHe coKpaTHTb b  MacaaHbix BbiKaioHaTeaax KoaHHecTBO Macaa 
HBaaiomerocH h c t o h h h k o m  MHorax HenpHHTHOcreK, npHBeao k  BHKaKmie- 
jih m  c MajibiM oO-beMOM Macaa, Hcnoab3yiomHM Macao ToabKO KaK ayrora- 
camyio cpeay . HcnoJib30BaHHe Macaa TOJibKo KaK ayroracam efł cpeau  
c nepeaaqeH ero  H3oaHpyK>mnx <f>yHKHHfi TBepabiM aHsaeirrpHKaM iio m h m o  

coKpameHHa KoaHHecTBa Macaa HMeeT em e h apyrae ocoóeHHOcra. npeaczie 
B c e r o  OTnaaaeT Heo6xoaHMOCTb b  Ha6aroaeHHH 3a H3oaHpyfomHMH c b o H -  

CTB3MH Maąfa, rax nan b  KaaecTBe ayroracHTeaa MOweT 6uTb Hcnoab30BaHa 
h  no^ynpoBoaam aa >KHaK0CTb, n3oaaii.HH » e  Meacay rroaiocaMH oaHOft <J>a3bL 
aocTHraeTca BHBoaoM KOHTaKraoro CTepKHH H3 Maca a b  B03ayx. KpoMe 
Toro, Maaoe KoannecTBO Macaa (HecKoabKO anipoB ) no3BoaaeT yMeHbuiHTb 
AHaMeTp Oaxa, a caeaoBaTeabHO, c t 3 h o b h t c k  OTHOCHTeabHO aerxo npnaarb 
eMy Ooabmyio MexaHHaecKyio npoHHocTb. Tan, HanpHMep, >xeae3Hbie 6aKH 
Tax H33biBaeMbix ropiBKOBbix BbiKaioHaTeaeił ~ c  MaabiM o6i>eMOM Macaa 
oóbiaHO HcnHTBiBaioTCH BHyTpeHHHM aaBaeHHeM nopaaxa 100 at. C apyroft 
CTopoHbi, Maaoe KoannecTBO Macaa 3aciaBaaeT 3a6oTHTbca o  b o 3 m o > k h o - 

MaaoM BbiópacHBaHHH ero npn BUKaroaeHHH, juin  nero BbiKaroHaTeaHaoaaam 
6 biTb CHaOaieHbi MacaoyaoBHTeaaMH.

B u K a r o n a T e a n  c M a aH M  o S b e M O M  B c e  6 o a e e  h 6 o a e e  B H T e c H a io T  B b iK a io *  

a a T e a u  c  6 o a b in n M  o ó b e M O M  M a c a a .  O c o ó e H H O  h h t c h c h b h o  n p o T e K a e x  

3T O T  n p o i x e c c  b  n o c a e a H H e  r o j ib i  b  CBa3H  c  n o a B a e H H e M  h o b b i x  npH H U H - 

n o B  r a m e H H a  a y r n  h  6 e 3 M a c a a H U X  B b iK a io a a T e a e i i .

Ilp H M e H e H H e  a y r o r a c a i p H X  n p n c n o c o 6 a e H H 0  b  B b ix a iO H a T e a a x  c M a a u M  

o 6 i.e M O M  Macaa n o 3 B o a s e T  3 a n a c T y io  o rp a H H K H T b c a  o b h h m  m c c t o m  p a 3 p b m a  

perin Ha (j)a3y.
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Pâ3phiBH. MOmHOCTH(MVA)
npH HanpHxeHHHX (kV)

0,5 3 6 10

BM-5 3 200 8,5 16.3 8,6 17 — — —
550 15 24,5 13 17 — — —

6 200 8,5 16,3 8,6 17 15 — —

BM-14 3 200 8,5 31 16,5 100 — — —
600 19 49 26 115 — — —

1000 35 57 30 115 — — —
1250 35 57 30 115 — — —

6 200 8,5 31 16,5 100 100 — —
600 19 49 26 115 100 — —

10 200 8,5 31 16,5 100 100 75 —

BM-18 3 -2000 50 82 40 100 _ — —
2 000 50 82 40 ICO — — —

BM-22 6 400 13,8 49 _ 143 150 —■ —
600 19 49 — 170 150 — —

1000 39 72 — 170 150 — —
1500 44 72 — 170 150 — —

10 400 13,8 49 — 143 150 125 —
600 19 49 — 170 150 125 —

BM-23 10 600 30 65 _ 200 300 250 —
1000 50 82 — 200 300 250 —
1500 55 90 — 200 300 250 —

MFr-223 10 600 30 82 40 250 500 500 _
1 200 50 98 50 300 500 500 _ —
2 000 80 130 70 400 500 500 —

M rr-229 10 1200 80 163 80 500 1000 1500 _
2 000 100 163 80 500 1000 1500 —
3 000 120 196 100 600 1200 1500 —
4 000 120 196 100 600 1 200 1500 —

Pa3pMBH. HOIHHOCTH (JAVA) tlpH HaUpS-
/KeffH2X (kv)

20 35 110 154 220
BM-35 35 600 15 33 300 400 — — —

MKn-76Ä 35 600 30 82 1000 1000 _
1200 40 82 1000 1000 — — —

MKTI-140Ä 110 600 14 33 — 700 1000 — —

MKÜ-133Á 110 600 20 49 _ 1000 1 500
MKH-274Ü 220 800 14 33 -- — 1900 2 000 2 500
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§ 68. rOPIÍIKOBblE BbiKJIIOIATEJIll1

nepBbie BMK.lK3HaTe.lH C Mñ.lbiM 
oói>6mom n a c ía  (¡|)Hr. 2 3 1 )  npea.cxa- 
B.1HK3T JÍBa MeTa.l.lHHeCKiíX HSOilHpO- 
B3HHHX H3HVipH 6a K2 , V KpeiT.l 6HH HX 
Ha «f»ap4>opoBHx H saifiTopax c 3aKpe- 
ILieHHBíMH Ha JH6 HenOXBHHÍHHMH KOH- 
TaicrajiH. C sep xy  q ep es npoxoaHMe 
H30.15!TOpU, VKpen.1 eHHHe B KpHÜIKaX, 
íipOXOXHT KGHTaKTHHe CTepaíHH, coe-  
ÉHH^Ppue nepeMMHKoi, npiíBoaítMoñ 
b JiBímeHHe o t  MexaHMSMa, p a cn o io -  
iseHHoro Bhune. üyroracamHM ycrp ofl- 
cxBOM HB.1MIOTCH ynpomeHHHe raCH- 
TegfJIHe  KSMepLI. JLlS 05.iaiKJ.eHH5!
BMÓpactJBaeMMX hs K anepu bo Epeiui 
ram eana xyfH  rasos h y  .i 3b.i hbshhhi 
Maesa y crp o en  psa. neperopoaoK , Top- 
mossuuíx h s  á s a s e m e ,  KpoMe Toro, 
na KpHEiKe Kancioro óaqica j'c tsh o -
B.1 CHSil 3 .1 HHHH6 BHXlOUHHe VpVÓM,
sano.iHeHime rpasaeM ;uia oxaenemíH  
Maeaa ot sa x o a s m a x  rasos.

B n oc iexH ee  sp en a  a s a  v.iyq me
n a s  p aóo iH  ropnreoBHx BHK.ixmaTe- 

e i  h YB&afñedBÉ hx paspasHOfl moui- 
30CTH 3.1 H ramcHHH lYTH HpKMeHH- 

■;C2 n o  a euoc o  6.1 ea  hh , shs»i o ra sa  m e 
Kaaepe isonereHHoro n ac isH oro  ayrb s  
GEC ((frar. 2 3 2 ) . C xaKHsra KaMe- 
paüH cxposicH  y  Hac B treáB iaT em  <J>nr. 231. MacnranS BHKaxraaieab 
M IT -223 h M TT-229 a o  1 5 0 0  M VA ropnxKQBoro rana (osas $aaa). 
Hpií 1 0  k V . TaKHMH S e  K2-MepaMH s—=y.-: s—o m n i í  Soít: 2—asas-
ceaóseH H  ropumoBfaie BaK.uoqaxe.iH
C OffHHM D33PHBOM Ha dM3y ÓMpMH ¡rfüa ^ qpntni nsoasrop; iptaspes; m m

* '  * '  H—T 2 IS 3 3 M e  S.QHTSSWM,
A istom  H-a paBpMBMTIO MOmSGCTl» JIO
500  M V A  upa 15  kV  (jbar. 2 3 3 ).

K aiiepu c a v is e n ,  noaroTOB.iseMHM aHepraefi caaofl ayra , hm cíct t o t  
hex 3CTSTOK, h to  b npouecce ro p ea a s  iy r n  lepseTCH apena jj,th :o 3iaaH : 
HEOOXOaHMOrO 3AB. ,\V FbS .iaS.ieHM5i. iipHieH iipH M3.1WX T0.-C8X jaBlSHKe 
Hapacxaei íieaaeHHO h a y i t e  m o k et 6h tb  HeaociaTOHEO HHiescHBHa si. 
Ha c a r . 2 3 4  n p aseaeiia  KpasaH saBHCHMOCTH aas-ieiias b Kanepe none- 
reiH oro  MacasiHoro ayTBH b ^ b h ch m octh  o t  xoxa. Ksk bmoho« cko.ibko- 
• vñynu  3Hamrfe.i¡>Hi>ix Be.mqHH aasaenne aocriiraeT .lEnn» npa 'íj.ibiuHX 
TOK3X.

V to ó u  H36e®axb s t o t o  HeaocratKa, noírsH.iHCb n p e ia o s e n a a  npHMeHHTb

i  ropniKOBiiMH n a  óv ieü  HaBaaaTb BMK.noqaxeaH e MaaHM o ó b iu o u  síacaa, 
KkejooiHe Mei? :.raqeeKHe‘ óasa  aa sam3.au pasp ase  (ropmKH).

1103 A, lí.
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4>nr. 232 ü p o u e c c  ra m e H n a  A yrn  b K aM epe M acjiHHoro Ayrbsr 
ropuiK O B oro BbiKAKmaTeaa.

OrriHAKmaeMbiCt moH 6 &

4>nr. 234. 3 aBHCHM0CTb AaBJieHHa b xaMepe 
nonepeaHoro Macasmoro ayrba o t  o tk a io -  

iiaeMoro TOKa.

npHHyAHTejibHoe MacaflHoe ay-rbe, c03A.aBae- 
Moe MexaHHHecKHM nyTeM. PasBHTHew^OAHoro 
H3 T3KHX n p eA JI0 3 K e H H 0  HBAHeTCH h  M n  y  JI b c-
HbiË BHKj i i oHaTej i b GEC c m a a bi m 
o ö i e M O M  Macj ia (4mr. 235). Oaho-
BpeMeHHO C pa3MbIK3HH6M KOHTaKTOB̂ 6bICTpO 
onycKaeTca bhh3 pacnoaoiKeHHbiö Ha <Jjh- 
rype cnpaBa nopmeHb h tohht Macao c 6oab- 

rnofl CKOpocTbio Hepe3^0TBepcT>íe b koht3kthom CTepiKHe. rioTOK Macaa 
racHT ayry. TameHHe- ayrn nponcxoAHT oneHb óbicTpo.

OAHaKO HeoóxoAHMbi öoabmue chah aah npeoAoaeHHH HHepuHH ABtmy- 
iHHXCH nacTeß h Macaa h öbiCTporo co3A3hhh HeoSxoAHMoro AaBaeHHfl. 
MexaHH3M TaKoro BbiKatonaTean AoaaceH paôoTaTb oteHb hctko, Tan kzk  
H êH cnpaB H O C T b ero mohíct n p ttB e c T H  k pa3pymeHnio BbiKatoaaTeaH.

<i>nr. 233. Ma/tOMacjiflHbiñ bh- 
KaroaaTeab <jwpMH Alstom 
Ha 15 kV, 500 MVA c oa- 

HHM pa3pbiBOM Ha 4>a3y. j
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«fur. 235. 3 ckh3 HMnytfbCHoro BbiKaicmTejiH GEC c npH-
HyÄHTejlbHblM MaCJIHHHM ÄyTbeM.

npHHUHn npHHy,n.HTejibHoro MacasHoro ayTba GEC npHMeHHM aas Bcex 
HanpiiJKeHHfl B i u o T b  ao caMbix b h c o k h x .

MaroTOBaeHHe ropuiKOBbix BbiKaiOHaTeaeK Ha HanpiOKeHHH CBHiue 15 20 k \
3aTpyaHHeTCH H 3-3a TpyaHOCTH Haaae»:ameË h 3 0 jih u ,h h  öaxa. üoaTOMy npn  
6 o aee  b h c o k h x  HanpsmeHh h x  BMecro »ejie3HHX npHMenHiOT óai<H h3  npoqH oro 
-3 0 J iH p y io m io  MaTepHaaa (öaK eaH T  h  t .  n.), 3äKpHToro CHapyKH (|)ap<})opo- 
BbiM KOHtyxoM. ripH 9TOM oóbiHHO, HTOöbi H e^noasepraT h öaxeaHT H jio ao ß -

ÍIpueodHötj cmepwHb 
dnu nopumn

UunuHdp

- fagm im a

flopuJC-Hb

tí/lañan

FlpußodHOÜ
cmeoMeHb HOHmauma

fußhoe coeduneHue 
d/m nodeumHozo 

HOHmanma

fípoxodnoü
U3onnmoD

ïïoôeodmona « 
itenodeuMiioMy 

HQHmanmy,

{\unundp
d/)fi HOHmaKmoe

ypoeeHö
/nocnn

(lodeumHOu
KOHmanm

HenodeuwHbiü 
ttOHmanm c 
ucnpozacumen.
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* <l>nr. 236. CxeMa KaMepbi 
M acaaH o ro  SKcnaHcnoH - 

majittepa.
4>Hr. 237. SKcnaHCHOHinaÄbTep na 

100 kV, 1 500 MVA.
1 — HenoOTHrauä KOHTaKT; 2— 
nosBHÄHHft KOHTaKT; 3 —  huck; 
4 — kojimjo; 5  — npy>KHHa; ff— 

H30JIHpyiOmHÖ UHJIHHflp.

A — coöcTBeHHO BbiMioqaTejib; E — onop- 
HHft H3oasTop; B  — pa3bej;HHHTe;ib; r  — 
B p a m a i o m H f i c a  H 3 0 j i H T 0 p ;  f f  —  K O H c y x  r r p n -  

B O Ä H O T O  M e X 3 H H 3 M a .

Hue eMy HsoasmuoHHbie MaTepnaabi aaHTeabHOMy B03aeftCTBHio BbicoKoro 
HanpHHieHHfi, BbiKaioHaTeab MexaHHHecKH öaoKHpyeTca c pä3T>eAHHHTeaeM, 
aBTOMaTĤ ecKH CHUMaioixiHM c Hero HanpaneHHe n o a e  BbiKaroaeHna.

npHMeHeHHe H3oa»n;HOHHbix MarepHaaoB paa öaKOB MaaoMaca&iibix 
B b iK a io q a T e a e f}  n o T p e ß o ß a a o  n e p e c M O T p a  c y m e c T B O B a B iu H X  n p H H U H n o B  

ra u ie H H B  a y r a  h  co 3a aH H H  h o b h x  c  p e a b io  o ö a e m e H H a  y c a o B H ft  paöoT b i 

M e x a H H a e cK H  M eH ee  n p o r a o r o ,  neM  >xeae30, M a T e p n a a a .  B n acTO H ip ee  B p e i i ?  

n o a y H H a H  n p a B a  rpaxcaaH C T Ba  a e r a p e  T H n a  M a a o M a c a a H b ix  B b iK a jp H a T e a e i 

a a s  B b ic o K o ro  n anp soK e iiH H : 1) „ S K c n a H C H O H in a a b T e p “ SSW; 2) k o h -

B e K T O p u ia a b T e p  BBC; 3) o p T o a c e K T e p  Delle; 4) H M n ya b C H b iH  GfeC.

F a c H x e a b H o e  ycT p o iicT B O  SK cnaH C H O H H oro B b iK aw aaT eaH  HCTOpHHecKH 
npeacTaßaneT pa3BHTHe cooTBeTCTByioipefi aaaCTHMHoft KaMepbi BoanHoro 
B b iK a io a a T ea H  ( c m . a a a b u i e ) .

H a  ¿¡Jur. 236 n o K a3 aH a  cxeM a KaM epbi M a caaH O ro  aK cnaH C H O H m aabT epa 
Ha BHCOKHe H anpH K eH H H . K aM ep a  c o c to h t h3 ähckob  c OTBepcTHHMH a a a  
n o aB H iK H o ro  KOHTaKTa, nepeM eiK aio m H x cH  c K oabpaM H , c r a n y T b ix  a e p e a  
np3''}KHHbi. F(hckh h K oab ixa  B binoaH eH bi hs H 3 o a H p y io ip e ro  M a T e p n a a a . 
K aM ep a  sa tfg io H eH a b ToacTOCTeH Hbifi o a n e a h to b r ü  ii.HaHH.np, sa m H u iem ib iH  
CHapyiKH (|)ap(f>opoBbiM  K oacyxoM . n p H  paaM biK anH H  KOHxaKTOB h  o ö p a 3 0 -  
B3HHH a y r n  b K aM epe noB biuiaeTC H  a a ß a e H H e . E lp a  pocTH aceH H H  a asaeH H eM  
BeaHHHHfai n p eaB ap H T e ab H O ft 3 3 th )k k h  npy>KHH, O K H M aiom nx K aM epy , h h c k h  
h K oabixa pacxO Ä H T ca, a a ß a a  bosmojkhocti. ra3aM  h M a c a y  B b ix o an T b  h3 
K aM epbi. n p H  3TOM a y r a  oöhhho  ra c H e x . Echh OHa He y c n e ß a e T  n o ra c H y x b ,

§ 69. 3KCnAHCMOHHbIH BblKJIKRATEJIb
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<knr. 239. CxeMa KaMepbi Macaa- 
Horo KOHBeKTOpma^bTepa BBC.
1— H e n O JIB H M ÍH b lñ  K O H T aK T ; 2— nO A B H JK - 
H b iñ  K O H T aK T ; 3 —  H a o j i H p y i o m H f t  u ,n -

% •  338. SKcnaHCHOHMajibTep Ha 200 kV,
2500 MVA c XBOñHbiM p a 3 p b iB 0 M . 6— a ja p ío p o B u ñ  K o*yx .

to , t3k naK aaBaeHHe b KaMepe naaaeT, npy>KHHbi CHOBa 3aKpbiBaioT ee 
h b Heñ CHOBa noBbimaeTCH naBJieHHe. Ilpn btophhhom pacKpbiTHH KaMepbi 
ayra 6y.neT HMeTb ywe 6ojibiuyio flHHHy, h CTteaoBaTeabHO, noracHeT /terne.

BbiOpacbiBaeivtbie H3 KaMepbi ra3bi npoxoníiT nepe3 c/ioft Mac/ia Me>K,ny 
SaKejIHTOBblM IXHÍIHHflpOM H CTeHK3MH KaMepbl H ÍIOnaflaiOT B rO/IOBKy 
BbiK/nonaTe/iH, rae napbi Mac/ia ocajKflaioTCH, a He6o/ibinoe KOJiHwecTBo 
ra 3 0 B  BbixoaHT nepe3 KpbiuiKy b aTMOcefjepy.

rauieHHe nyra npcncxo/piT BecbMa óbicTpo b 2— 3 no/iynepuona (co- 
OTBeTCTByiomHe Mac^HHbie BbiK/uonaTe/iH c cBo6o,n,Hofi nyroñ racaT nyry 
b 20— 30 noJiynepHOflOB) c HeóoJibuiHM BbiOpacbiBaHHeM ra3a.

rio nepBOHanajibHOMy npenno/io/KeHHio aBTopoB 3Toro BbiKjnonaTe/ifl 
(KecceabpHHr h ap.) npoHcxoflamee npn pacKpbiBaHHH KaMepbi naneHHe 
aaBfleHHH b Heft (pacmnpeHHe ra30B —  OTCioaa Ha3B3Hne BbiK/iionaTejiH) 
npHBOOTT K CHHlKftHHIO TeMnepaTypbl H yBejIHMeHHK) HeHOHH3aUHH. OflHaKO 
noc/ienyiomHe HCCJieflOBaHHH oTBepr/iH 3ry tomkv 3peH H H . Hanóo/iee 
BepoaTHbiM HBJiaeTCH oO^yBaHHe flyrn, nponcxonamee npH pacKpbiTHH 
KaMepbi, Tan KaK TpyflHO npea,nojio>KHTb, MTOÓbi Bce mean 0TKpbiBa/iHCb 
OiiHOBpeMeHHO. BepOHTHO, hcxohh H3 noc/ie,n.Heíi tohkh 3peHHH, H3roTOBJieHa 
káMépa KOHBeKTopma^bTepa BBC.

Ha <Jwr. 237 noxasaH SKCnaHCHOHHbifl BbiK/nonaTejib Ha 110 kV pa3- 
pbiBHOíi MoiyHOCTbio 1 500 MVA. CoócTBeHHO BbiK^KJHaTeab A  yKpenaeH 
na no/ioM onopHOM H30JiHTope B, BHyTpb KOToporo npH HeoóxonuMocTH 
BCTpaHBaeTCH TpaHC4)OpMaTOp TOKa. nOflBHJKHblñ KOHTaKT BblKJHOHaTeJIH npH- 
BOflHTCfl b j!BH>KeHHe HO>KOM pa3T>e,nnHHTe/iH B. Pa3T.eflHHHTeab yKpen/ien 
Ha rojioBKe BpamaiomerocH H30/iHTOpa r  h coBepmaeT BHana/ie noeryna- 
Te/ibHoe flBHweHHe, 3aMbiKaa KOHTaKT b ro/iOBKe BbiK/iKmTe/m, a 3aTeM, 
BpamaHCb BOKpyr CBoeH och, noBopanHBaeT Ba/i BbiK/isonaTejifr, bk/i lonas ero. 
npH BbIKJHOHeHHH 1/OpH.HOK Onepaiínft OÓpaTHblñ.
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<I>nr. 240. KoHBeKTopmajibTep BBC Ha 135 kV, 350 A, 1 600 MVA.
A  — co6cTBeHHO BHKJiioiaTeJib; B — onopHHii H30jiHTOp; B — pa3T>e.anHHTe;ib; r — H3oaaTOp npHBOaa.

SKcnaHCHOHHbie MacaaHbie BbiKaroaaTean H3roTOBaaroTca SSW  no STOMy 
npnHu,nny aaa HanpaaieHHft Bbirne 30  kV. npn 2 2 0  kV npnOeraioT k no- 
caeaoBaTeabHOMy coeanHeHHio aByx BbiKaroaaTeaefi MeHbuiero HanpaaceHHa, 
ocym ecreaaa  aByxapaTHbia pa3pbiB (cjmr. 2 3 8 ) .

KoanaecTBo Macaa b sKcnaHCHOHinaabTepe hhhtoxcho Maao no cpaBHe- 
hhk) c BbiKaroaaTeaaMH c óoabinHM oóttomom Macaa (o a o a o  0 ,5  ° /0) h 
cocTaBaaeT Bcero anuib ok oao  2 0 0  k g  aaa TpexnoarocHoro BbiaaroaaTeaa 
Ha 100  kV. SSW  aaa HapyjKHbix ycTaHOBOK npHMeHaeT cnepHaabHoe Macao, 
HMeiom,ee TeMnepaTypy 3aMep3aHhh — 60° C, aonycKarom.ee, caeaoBaTeabHO, 
npHMeHeHHe b HauiHX ceBepHbix uinpoTax 6e3 ocoSbix noaorpeBaromax 
yCTpOflCTB.

¿ a a  HanpiDKeHMH a o  3 0  kV  h BHyTpeHHefi ycTaHOBKH SS W  H3roTOBaaer 
BoaaHbie SKcnaHCHOHHbie BbiKaroaaTean.

§  70. KOHBEKTOPIUAJlbTEP BBC

KaMepa 3Toro BbiKaroaaTeaa npeacaaBaeHa Ha cjnir. 2 3 9 . OHa HanoMH- 
HaeT KaMepy sKcnaHCHOHinaabTepa. KaMepa c o c to h t  h3 H3oanpyromero 
unaHHapa, pa3aeaeHHoro neperopoaaaMH c OTBepcraaMH aaa noaBioKHoro 
KOHTaKTa Ha HecKoabKO nacrea. Hhjkhhh aacrb KaMepbi 3aKpbiTa noaBHW- 
HbiM aHOM, npHWHMaeMbiM npy>KHHoil. ripn o6pa30Bai-iHH ayrn  aaBaeHne 
b aaMepe noBbimaeTca h npn HeaoTOpoft Heo6xoaHMoii BeanaHHe OTJKHMaet 
aHO, OTKpbiBaa Bbixoa ra3aM. noayaarom eeca npn stom  ayTbe Baoab ayrn  
racHT ee . TameHue ayrH npoHcxoaHTb oaeHb a en co  b 3 — 4 noaynepnoaa.

Tax Me Kaa h b SKcnaHCHOHinaabTepe, Bbiaaroaaromaa aacTb noMemeHa 
Ha onopHOM H3oaaTOpe (i})Hr. 2 4 0 ) c BCTpaHBaeMbiM npn HeoSxoanMOCTH 
TpaHCtjropMaTopoM TOKa h c6aoKHpOB3Ha c pa3a,eaHHHTeaeM. npHBoa ace 
noaBHłKHoro KOHTaKTa ocymecTBaaeTca npn noMomn aanHHoii H3oaHpyro-
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•meft T a n t ,  cnpsrraHHOft b  <î>apc{)opoBbift 
Koacyx Heôojibuioro aHaMeapa, ans 33- 
m H T bI OT aTMOC(|)epHbIX BJIHiIHHft.

BBC, T a x  a te  xax h  SSW, c t p o h t

CBOft M acflH H biü  K O H B e x T o p m a a b T e p  a n a  
HanpaaceHHß C B b iu ie  30 kV, npuMeHaa 
npH HH3KHX Hanpaa<eHHax BoaaHbie bbi- 
xmoaaTenH, aHaaornHHbie no npH H U nny  
.neftC T B ua.

§ 71. OPTOHÍEKTEP <t>HPMbI DELLE

BbiKJnoaaTens 3 to t OTJinaaeTca o t a s y x  
npeabinymnx ycTpofiCTBOM racHTeabHOft 
xaMepu, KOTopaa noxa3aHa Ha ( jm r .  2 4 1 .  

n p H  bkjiioaeH H H  n o a B H a c H H ft koht3kt 2  
3aM H K âeT H e n o Ä B hîkhhe 1 h V . n p H  bh- 
KaioaeHHH o6pa3ywiu,aacH Meatay koht3k- 
T3MH 1  h 2  a y r a  3 a T a r a B a e T c a  b x a M e p y  3  

h, pa3/iaraa b Heft Macao, noBbimaeT aaBne- 
HHe, BcaeacTBHe a e r o  ra3 bhxoâht aepe3 
HHJKHee OTBepCTue xaMepbi, raca a y r y .

T a x  x a x  x a M e p a  O T x p u T a ,  t o  a a B n e -  
HHe He M QjxeT n o B b ic n T b c a  3H aH H T en b H o , 

ocoÔ eH H O  n p H  M an h ix  T o x a x .  r io s T O M y  
3 a e c b  n o a B H Ä H u f t  e r e p a t e H b  c a e a a H  n o -  
abiM  h  B H y T p n  e r o  n o M e m e H  H enoaB n> xH O  
y x p e n a e H H b if t  n o p u ie H b  4, B b iT aaX H B aio - 

a m f t  H3 C T e p K H a  M a c a o  C T p y e f t  ( o T c i o a a ,
BepoHTHO, H a 3 B a H n e  B b ix a x m a T e n H )  Ha 
a y r y .  ü y r a  r a c H T c a  3TO ft x a M e p o f t  b  4 — 6  
n o n y n e p H o a o B .

KoMnaHOBxa B b ix a io n a T e a a  a H a n o r n H H a  a x c n a H C H O H m a n b T e p y  h  x o H B e x -  

T opm aabT epy.
K o a n a e c T B o  M a c a a  H a n o n i o c  c o c T a B a a e T  3 0 — 8 0  1 b 3 3 b h c h m o c t h  o t  

Han p aaceH H H . D e l l e  c t p o h t  T a x H e  B b ix m o n a T e n H  a n a  H a n p a a te H H ft a o  2 2 0  k V ,  

HO C OTH O CH TeabH O  H eÔ O abU IO ft p a3 p b IB H O ft MOHbHOCTbK) a o  600 MVA.

§  72 , H M nyJlbC H blñ  BblKJIIOHATEJlb

KpoMe p a c c M O T p e H H b ix  h 3 m h  H M nyabC H bix  B b ix m o n a T e n e f t  H e ö o a b i u o r o  
H anpaaceH H H  c M eT an n H n ec x H M H  ö a x a M H  GEC c t p o h t  T a n a te  H M nyabC H bie  
B b ix a x )a a T e a H  c  H 3 o a n p y io u ],H M H  O axaM H  a a a  b h c o x h x  H a n p a a te H H ft 
a o  2 8 7  k V ,  H c n o a b 3y a  t o t  a t e  n p u H m i n .  H a  4 > n r. 2 4 2  n o x a 3 a H O  y c r p o f t -  
CTBO x a M e p b i H M n y a b C H o ro  B b ix a K JH a T e aa  H a  1 3 8  kV. K a a ta b if t  n o a x > c  
B b ix a io H âT en H  m vieeT  a e T b tp e x x p a T H b if t  p a 3 p b ¡B  n o  a ß a  b  a s y x  x a M e p a x  

(H a  ( J m r y p e  n o x a 3 a H a  o a H a  h 3  x a n e p ) .
B 33MKHyTOM COCTOHHHH TOK npO X O aH T  OT xpblU IX H  H e p e 3  THÖXyK» 

>sBH3b, n o aB H H tH b ie  x o H T â x T b i 6  h  H e n o aB H a cH b ie  7  X T p aH C (J)o p M aT o p y  
T O x a , ’ B C T poeH H O M y B o n o p H b if t  H 3 o a a T O p , h  3aT eM  n e p e 3  x o H T a x r a  B T O poft

ftm r. 241. CxeMa xaMepu wacaa- 
H oro  B U K aroaaiejia T u n a  opTOacex- 

Tep (Delle).
1 h HenojBHiKHbie KontaKTu; 2—hojbhik- 
Hbifi KOHTaKTHbiS CTepjKeHb (nojiHä); 3 — 
racHTeabHïH KaMepa; 4 — nopmeHb; 5 — 
H30iIHpyi01HHH UHJIHHjp: 6 — <pap$opOBttft

ko >k y X.
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KHMepH K e e  KpHIHKe. npH Bbl- 
K/iK)MeHHH Baa 1, Bpamaacb w e p e s  

CHCTeMy pHHaroB, pa3MbiKaeT koh- 
T3KTbl H OflHOBpeMeHHO Hepe3 BTO- 
pyio CHCTeMy pbiaaroB TonnaeT nop- 
meHb B, BbmaBjiHBaa Macao b  Ha- 
ripaBJieHHH nyHKTHpHbix CTpeaoa.

Tax K3K KOHTaKTbi pacnoao)KeHbi 
b psia h B6aH3H He HMeeTCa 3a3eM- 
aeHHbix MeTaiiaHHecKHX nacre#, t o  

pacnpeaeaeHHe HanpsDKeHHH Meway 
OTaeabHbiMH pa3pbiBaMH m h o t o  aya- 
me, aeM b npocTbix Macasmux bbi- 
KaioaaTeaHX c MHoroKparabiM pa3- 
pbiBOMj nosTOMy h stjjc^eKT, no- 
CTHraeMbifl _ npHMeHeHHeM m h o t o -

KpaTHoro paspbisa, 3aecb 3Haan- 
TeabHO cymeCTBeHHee. Xlyra racHTca 
b 1— 2 noaynepHoaa, npnaeM Bbi- 
KaioaaTeab Ha 138 kV h 1 500 MVA
AOBOJibHO aenco OTKaroaaeT aaate
npn 264 kV.

M exaH H 3 M BbiK aioH aTeas HMeeT o aeH b H eO o ab m o e  coO cTBeH H oe BpeMa: 

o t  MOMeHTa 3 aMbiKaHHH BbiK aroaaiom eK  naTyuiK H  a o  MOMeHTa yracaHHH  

a y r n  n p n  HcnbiTaHHH n p O T e a a a o  B c e r o  6  n o a y n e p H o a o B .

KoaHHecTBO Macaa b  HMnyabCHOM BbiKaioaaTeae HecKoabKO 6oabiiie, aeM.
b  ocraabHbix. Tax, BbiKaioHaTeab Ha 138 kV HMeeT 360 1 Macaa Ha noaioc.

4>nr. 243. MMnyabCHbifl BbiKamaTe3b GEC 
Ha 138 kV, 1 500 MVA.
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Jinn 287 kV GEC npHMeHHCT BOCbMHKpaTHUii pa3PHB 00 HeTblpe 
b KaiKjiofl K auepe, h ayxbe coBaaexcH hbymh nopuiHHMH. B cbh3h c Goat- 
meft m h h o S  KaMep h  ¿ o .t b i i i h m h  MexammecKHMH HarpyakaMH b b t o m  cay- 
Mae onopHwe H30.iSTOpu CTassTcs h  nos k o h u h  KaMep, Tan t t o  BHeuiHHft 
b m  nonyqaexcfl HanoaoSHe nepeBepHyxofi 6yKBu III.

TaK K3K KOHTaKTU HMHyjIbCHGrO BhlKflKmTeJIH He BhJXOJIHT H3 Mac.ia, TO 
BOSHHKaeT HeoSxoaHMocTfa H.iH b pa 3'bea.HHHxeae, CHHMasomeM HanpaateHHe, 
KaK h b npeamtyiHHX cay q asx , nan b Ha6.TK>aeHHH 3a KanecTBOM Macaa- 
IIocjieflH ee 3aTpy&Hj?eT SKcnsoaTauHio, TaK KaK npH Ma.iOM oGbeMe n a c a a  
OHO flOJIJKHO CpaBHHTeJJBHO SblCxpo XepHTb CBOH H30.THpySOIH.He CBOftCTBa 
noa B03^eflCTBHeM bhcokoH xeM nepaiypH  n ym ,

KaKOMY H3 OHHcanHux b 3T0M pa3ne;ie BHKarcmaiejieft nphhaaae>Kht 
Gyaymee, CKa33Tb TpyaHQ, TaK KaK Bee ohh 3a HCK.TroneHHeM ropuiKOBbsx 
eme c.thhikom hobu h He y cneji h3koiihtch ohht hx SKcnaoaTaiiHH.

D. BesMacjiHHbie BHKjiKmaxe,,™

H c k jh o m h t b  M ac.TO H 3 B b iK .ir o q a T e a e H  n u -T a jiH C b  e m e  b  n p o m a o M  C T O .ie -  

t h h  b  c a w o M  H a q a a e  p a a s B T H H  M a o i s H H x  B b J K J iK m a T ea eH . B h . t h  n p e m io > K e -  

hhh n p iJM etiH T b  B 0 3 a y u iH o e  a y T b e ,  s o a a H b i e  B b iK JH o n aT ejiH , h o  H e x o c T a x o H -  

H o c ib  C B e a e H H fi 0 a y r e ,  o t c v t c t b h c  J ia 6 o p a x o p H ii  h  H e o d x o i m M u x  M a T e - 

P > ia a o B  a e  n o3B O .T H .ao n p a K T H o e c K H  n p e T B o p H T b  h x  b  j k h s h b .  C o B p e M e H H u e  

B o n s H b je  B H K .T tonaT e.T H  m B b iK .T io q a ie .T K  c  r a s o B H M  a y r b C M  n o  n a e e  6 « ih 3 k h  

k CBOHM npeaKSM.

§ 73. BOHilHblE BblKJlfOMATEJIH

B ojSH H e BblK.TIOHaTe.TH CtpOSTCH UO.TbSM pjIflOM eBponeMCKHX cpHp.M:
SSW; BBC; AEG; V u. H; Oerlikon; Ferguson.

FIpHMeHeHHe b o t h  k z k  .ayroracsmeft cpeflbi TpeSyeT npw KOHcxpyHpo- 
B3HHH BiJK.UO H3TCilS JHeCTb OCOSeHHOCTH, HpHBHOCHMHe eKK 1) HH3KJTO 
BneKTpHqecKyK) npoHHOCTb BOflbi; 2) aerKyio HcnapaeMOCTb ee; 3) otho- 
cHTe.ibHO BHcoKyro TeMnepaTypy saaiepsaBHs; 4 )  bo3mo3khoctb KopposHK 
MeTaanoB h H3MeHeEMH cboSctb .apyrox MaxepaanoB b Bone.

H n 3Kaa 3 .TeKTpHMecKaa npom iocxb  b o s h ,  yMeHbHjajomaaca c xeqeeHeM 
EpeMEHH, 3 aCT3 B.lHeT H3 0 .THH.HIO pa 3.THHHHX 3 JieM6 HTOB BOJiHHOrO BHKTfO- 
>!•:. reon Buno.THHTB jtpyraMH OTSJieKTpHKaMH (4 >ap4)op; B0 3 ayx), ocTaBnsH 
Eone TO.ibKO iijToracsmne cfsyHKiiHH. BBeneHHe Bosnynraoro H3 0 .TauHOHHoro 
npoMeac} TKa M e a m y  nojuocaMH oohoK k to8  sre cfjasu 3 acxaB,THeT 3a6 o- 
THibcs o rameHHH n y m  em e  x o  BbExojia noa.BH>KHoro KOHraicra hs bo^h 
h.th b no.ioixeHHH, 6 .TH3 KOM k rpaHHiie BOflH. 9 to oSeeneqHBaeTca npw- 
weHeHHeM racHxe.ibHbix KaMep, b kotophx rameHHe ayrH npoHSBOTHTCii 
ISHTeHCHBHHM raSO-napOBOJXHHbiM flVTbeM B 3 0 Hy flJTH, B M 0 M 6HT OTKpHTHH 
OTBepcTHH b KaMepe.

M anoe KOJiHnecxBO Boaw b cooTBeTCTBHH c Heno.ib30BaHHeM ee  tojibko  
K3K Jiyroracamefi cpejrni 3acTaB.’m er npHHHMaTb wepu nporaB qpe3MepHHX 
noxepb ee  npn BMK-xioqeHHax. M ep a 3th  b ochobhom cboahtch k y.iaBJiH- 
BaHHio BuGpomeHKHX bo BpcMs syTbH napQB h KaneaeK BORU. H octh - 
raeTca s t o  ycTpo ftctbom nan racHxenbHoa Kaiiepofl (Kanepa naB.ieHHJi) 
^p\Toft KawepH GoTbiuero o 6-beMa (Kaaepa KOHaeHcannH), b Koxopoa
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3&o.ep)KHBaeTCH B o a a  h  K O H u eH cu p y eT ca  n a p .  K a s ie p a  a x a  o ö b ih h o  c o o 6 -  
m a e r c a  c  a u i o c ^ e p o f l ,  h t o 6 u  H 3 0 e » a T b  n o B u m e m ia  Ä a s i ie H iia  b H efl.  
n p o T H B o a e ß c T B y io m e r o  .u a a b H efln ieM y  u y T b io . K p o j i e  t o t o ,  aaa ÿM eH biueH H H  
CHHJKeHHH ypoB H H  B ojib i b r a c iiT e .ib H o fi K a w e p e  B o a n e  n e e  c o 3 u a e T c a  3 a n a c  

HeB03MymaeM0ft n p n  BUKuroaeHnax Boau.
JlerK aa ncnapaeMOCTb b q äu  b c b s s h  c Man um KOJiHnecTBOM ee b u s u -  

sa e x  neoöxoÄHMOCTb M eponpim nifl, yMeHbiuaiomHX noT epn HcnapeHHeM npn 
HOMHHajîbHOM peafHMe, Tax KaK HeoöxoAHMocTb aacToro Äono.iHeHHH aeaaex  
3KcnaoaTauHio HeyaoöHOfl. MeponpHSTHH s t h  b ochobhom  aieay iom H e: no 
B03M0KH0CTH Maxafl OTKpUTaa nOBepXHOCTb BOÄH, C KOTOpOfl npOHCXOXHT 
H c n a p e H H e ,  noK puTue s t o ë  noBepxHOCTH to h k h m  c.tocm TpyaHOHcnapaio- 
meficfl m chäkocth (H anpim ep, Macaa), cmoKeHne TeM nepaTypu b o ä u , YMeHb- 
uieHKe KO.TłmecTBa BuaeaeHHofi b KOHTaKTax 9H eprnn .

KoanqecTBo Bbiue.iaromefiCH b K O H T a ic ra x  sn ep n m  npn s a « S H H O M  homh- 
HBJIbHOM TOKe 33BHCHT O T  C O JIp O T H B iie H H H  K O H T a K T O B . l l o  O n b JTâ M , n p O B e -  

Ä 6 H H H U M  B B3H, C O n p O T H B J ie H H e  K O H T a K T O B  n O Ä  B O Ä O «  H 3 M 6 H a e T C H  C T e -  

H 6H H 6M  B p e w e H H , n p n a e M  ä j ih  p â S J iH H H b ix  M a T e p n a a o B  nO-paSHOMV. O uhoö  
H3 HanóoJiee ycToftaiiBux k oh t3K thhx nap, HMetoiuHX b t o  >Ke Bpeua 
Maaoe conpoTHB.neHHe, asuaeTca napa JiaTyHb-aaTyHb. X opom n e pe3y.TbTaTu 
aaeT napa cep eöp o-cep eöp o , npHMenaeMaa SSW  una bo^hhux BbtKUHm- 
Twiefi.

npHHUirana.abHO racHTe.TbHbie KaMepu bouhhux BuionoaaTeneñ aHaao- 
FHHHH racnTe.TbHUM Kasiepau Mac.iHHbix BbiK.noHaTeaeft. flaaneHtie, co3aa- 
BaeMoe ayroft b 3aKpuToñ hoâbh>khîjm KOHTaKTOM KaMepe, 33bhcht b o c 
hobhom OT KOJIHHeCTBa SHepTHH, BUÄeJieHHOÜ AyrOË, OT BeUHMlIHU 3a30pa 
b ropaoBHHe KaMepu, o t  ypoBHH k h u k o c tii b KaMepe h o t  CKopocra noa- 
BioKHoro KOHTaKTa. KojiHaecTBo Bbw&aeHHoS syroft BHeprnH YBejiiiHH- 
SaeTCH C TOKOM. npH HeH3MBHHOfí BeJIHHHHe 3a30p0B H ypOBHH ÄHÄKOCTH 
s t o  npHBOÄHT K ÔOJibiueMy yB6JiHM6HHK> ÄaßjieHHH b KaMepe, npim ex  
nocaexH ee pacTeT óu cT pee TOKa.

jln a  oöecneaeHHH HaaexcHoro rauieHiia a y n i npn Majibix TOKax 3a3op 
b ropJiOBHHe KaMepu, ypoaeHb x îh âk octh  h t .  a . BHÔHpaiOTCH tbk , y to ô u  
npn 3THX TOKax cosuaßa/iocb MumiMaubHoe aas/iem ie, uocTaTOUnoe aa a 
oöecneHeHna cooTBeTCTByiomero uyTba. FIpn ôo.Tbunix TOKax aaBaemie 
<5yaeT cnubHO B03pacTaTb. TaKHM o6pa30M eu c ih h ë  npeaeu pa3puBaeMux 
TOKOB orpaHHHHBaeTCH MexaHHHeCKOft npouHocTbio KaMepu.

C apyroft CTOpoHu, noayuaioiuHecH npn ôoabuiHX TOKax oneHb BUCOKtie 
aaB.xeHHH He hbjihiotch hcoöxoähmumh aa si oöecneaeHHH rauieHna ay ru 
h MoryT 6uTb orpaHimeHu BejiHHHHOft nopaaxa 2 0 —30 at. OrpaHiiansaa 
Ke bo3M05khuë M3KCHMyM flaBaeHHa b Kawepe, moîkho npii Tofl ace ee 
MexaHHaecKOîi npoHHOCTH pa3puBaxb SHamiTeabHO ôoJibuine to k h .

B COOTBeTCTBHH C H3JI01KeHHUM BbIKJUOHaTejIH HeÔOflbHIHX pa3pUBHUX 
MoiHHOCTeñ (ao 200 MVA) BunoJiHaiOTca 6e3 orpaHnaeHiia aaBaemia (Tax 
Ha3biBaeMue aiecTKHe KaMepu), aaa ôo.Tbunix ixe pa3puBHux MomHOCTeft ohh 
CHaóacaioTca ycTpoftcTBâMH, orpaHHHHBaïoiUHMH aaBJieHHe b KaMepe. Hckjho- 
HeHHeM b 3T0M OTHOuieHHH HBflaeTCK «ÿiipMa AEG, He orpaHHMHBaromaa 
naBjieHHa b Kasiepe h npn OoabuiHX molhhocthx, ho npHMeHaioutaa MeTaa- 
.finaecKHe H30JiHp0BaHHbie KaMepu.

Ha tjnu\ 244 h 245 npuBeaeHu BUKJnoaaTejih c acecTKHMH KaMepaMH 
( 6 e s  o rp a H H a e H H H  a a B a e m m ). P a 3 aHHHue KOHCTpyKU.HH s t h x  B U K aioH axeaeft
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4>Hr. 244. Boaanofi BHL/iKwaTeab SSW aa 
10 kV, 200 MVA.

<í>Hr. 245. Kanapa soaa- 
H o r o  B H K jn o a a T e a a  AEG 

H a  10 kV, 400 MVA.
1 — ¡canepa aaaaeH H s; 2  — k i-  
Mepa KOBaescaoBH: 3 —  nepe- 
r o p o a a a ; 4  —  ABBma; 5 — n t -  
noÄBHÄHHÖ KOHTarr; 6  — so - 
aoyaoBETejrbHaa BopoHica; 7 —  
b h x o ï  a a p y s y ;  8 —  3 w p m u -  
BaroiaHS óK paa; 9  — m apoaoS  

K aanaa.

coxpatíH iO T yK asaH H bie B b n u e  ocH O B H w e npH H U H H H aabH bie n e p r a .  B an o K  
c  3 a n a c H O 0  B o a o f t  y  B H K a io q a T e a i i  d p x r. 2 4 5  p a c n o a o x c e H  H a oahom h s  
o n o p H b ix  H 3 o afiT o p o B  h  coeaH H eH  c  K a n e p o f t  q e p e s  n iap o B O ft icaanaH , 
BH3HMHË H a cx eM e.

HeCKOHbKO OCOÖHHKOM HO KO HCT p y  KÖ.H H CTOHT KAMCpa BHKXIOqaTeAH

V u. H  ({J)Hr. 2 4 6 ) .  3 a e c b  n p n  pa3M H K aH H H  KOHTâKTOB b  ta c  a y r a  3 a T a r a - 
Baerca b  K a w e p y  h  n o B H n ia e T  b  H e ft a a n / i e H n e ,  H c n a p a a  h  p a a n a r a a  B o a y .  
T a x  KaK B B e p x y  K a a e p a  s a n e p x a ,  t o  o 6 p a 3 y io n y iË C H  r a s  h  n a p  b h x o a h t  
BHH3 h  n o  K O iîb u eB O M y  3 a 3 o p y  B O K p y r  i c a n e p H  —  e s e p x ,  n p e o a o a e B a a  
c o n p o T H B Jie H H e  H a x o a a m e f tC H  b  HeM b o a h .  Í I p n  s t o m  a y r a  r a c H e T ,  a  B o a a  
h  n a p  n o n a a a ï o Y  H a  p e m e T K y  h  a a  ic a M e p o ft c  3 a n a c H O ft B o a o f t  d; 3 ze c b  
n a cT b  n a p a  K O H aeH CH pyeTca, n a c r b  x e  b h x o a h t  b  aTM oc(|)epy (nyHKTHpH ue  

c T p e n K H j. B ea H H H H a  a a s n e n n a  3 a e c b ,  TaiiHM o ô p a s o i i ,  ónpeae/raeTCH  B ean- 

h h h o ë  c e n e n n a  K o a b u e B o r o  3 a s o p a  h  b h c o t o H  C T o a ö a  b o a h  b  HeM .
Ha (p'Ar. 247 n o n a s a n a  -ran H a s b i s a e n a a  a x a c T liH H a s  K a M e p a  (c o rp a H H -  

qeHH6M  .laB .aeH H H ) SSW. O r p a H a n e H n e  j i a B n e o m  b  H eft a o c r a r a e T c a  

cthhîkoë Äßyx II0 .10B H H  K a M e p H  aaB aeH H H  q e p e s  n p y a c H H H . r ip a  n o B H ii ie -  
HHH a a B .ie H H a  b  K a M e p e  CBepx n p e a e n o B ,  c o o T B eT C T B y io m u x  n p e a B a p H T e a b -  
H oft saTHMKe  n p y jK H H , BepxH H H  n o jiO B H H â K a M ep b i n p n n o Â H H M a e T c a , O T K pH - 
Baa K o.ib ixeB O ft s a 3 0 p ,  q e p e 3  K O TO pM ft y c T p e M a a e T C H  H a p y a c y  co aep > K H M o e 
KaMepw. n p n  3T 0M  a y r a  s a n a c T y io  r a c H e T ,  E c a n  a c e  a y r a  H e  y r a c H e T ,  t o  
Kajiepa s a K p H B a e r c «  b h o b b ,  ho y a c e  n p n  noHHHieHHOM  a a e a e H U H , h n p o u e c c  
aaabine n p o T e n a e T  KaK b oôhmhoë r a c m e a b H o f t  K a w e p e .  O r p a H H q e m i e  
a a B a e H H H  b  K a s ie p a x  (BBC) a o c T u r a e T c a  ycT p o ftcT B O M  n o a B H H c n o ro  a H a  
y  K a M e p H , n p H x c H M a eM o ro  T a p n p o B a H H O ft n p y a cH H O ft. r i p H a i m r a i  arax  
KâMep a e r a H  b  o cH O B y  c o o p y a c e n n a  B b ic o K O s o a b T H b ix  M anoM acxflH H X  bhkaîo- 
q a r e a e f t :  sK c n a H C H O H U ia a b T e p a  SSW h K O H B e K T o p m a a b T e p a  BBC.



Éfjkr. 246. B osaaofi BHKaroqSTeíit V  u . H Ha 15 kV, 200 MVA.
#  — K a M e p a  a a s a e H H s :  b — H e n o & B H % H H Ë  k o h t í x t ;  c— n o ;  b k & h k í ?  k o h t s k t ;  á — s a i i e p a  s a n a c n o ê  B o s a

n/\ í_t r . x/\ e\ •» r.T r *
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Boaàyx N

l i p  H M 6 HSHHS BOÄHHBiX Bbt- 
KW naTeJiefi orpaHnquBaercH  
îïanpsîHieHHJiMH a o  3 5  kV ,
‘.Kiue KOTopHX 3aTpyaHseTCH 
.ßOJiauHH Btíio iio q a îe a » . Y x e  
uptí t t m p m m m ii  3 0  kV  n p n -  
xoähtch npHMeHHTE Mepbi, 
orpaHHqKBaioiHRe kojihrêctbo 
BOflH B BUKaioqaTejie. Ha  
4>H!\ 2 4 8  n©Kä3aH BbiKnioqa- 
te a b  Ha 3 0  kV . y p o ß e H t
BO ÄH B KSM epe BTOrO BbIKÄK>- 
-*-:2Te.ÄÄ K3K BO BKJHOqeHHOM,
■TäK H B BHKÄlOqeHHOM HOÄO-
MieiHH o q eH b  h h 3 0 k ,  h t o  c n o -  
CÖÖCTBVeT AOCTHMíe FIHIO n e o ö -  
XOÄHMOß H3OÆ3HH0. B o  BpeM-H 
5K6 BHKJIlOqeHHfl HMdOmHßCH 
BHH3y K âM epH  HopiHeHb nofl 
asacTB H eM  n p y » :H H b i n o aH H - 
m e r  ypoB6H &  b o ä h  ä o  a e o ö x o -  
ä h m k x u m  ram eH H H  n p e a e ; to  b.

ßOÄbüiHM HeyflOÖCTBOM BO
ÄH HBÄHSTCH OTHOCHTeÄbHO 
BbicoK2H TCMneparypa ee  3äMep3aHHH 
npHMSHeHHH b o ä h h h x  B tnc/no  H ä re n e «  
KÄHbiMH pafiOHSMH. HtOÖEI CflenaTb 
E u x j iw q a T e . ie ü  h  b  H e o T a iM H s a e M b ix

OmnsmeHHan
Moujßocmb
(OlDHOtUmSbHO

â03àyxa)

7.3

3.8

1.8
2.6

CO, H?0

Cpeènee 3Hwemie 
mennonpoaobHoc/nu 
M m b y 0  u 6000 °K
(omHDCumefibHO 603-

äyxa)

0.8
1

1.8

l

2.5

17

Boabyx H0 CO, H2 °

4>Hr. 2 4 9 . OTHOCHTeabHaH a y r o r a c a m a a  c n o c o ö -  
HocTb pa3aH H H hix ra3 0 B  b B b iiu im a T e jie  c  ÄyTbeM 
c w a T o ro  r a 3a  h  h x  T enaonpoB O Ä H pcT b (n o  M aÄ e p y ).

(0 ° C ) ,  orpaHHHHBaromaH oönacTb  
OTaiIÂHBâCMblMH nOMSUJ,eHHHMH H 

B 0 3 M 0 2 K H b IM  H p H M e H S H H S  BO ÄHH bJX  

nOMSmeHHHX, K BOÄS ÄOÖaB.TOIOTCH
rrpHMscff, nöHHHcaiomHe TesunepaTypy e e  3aMepaaHHH. T ax, HanpaMep, S S W  
h B B C  ß O Ö ä B J ie H n e M  B a m e n - r m K o m  ( f lB y x a T O M H H ß  cnnp'r) n o H H H ta iO T  T e M -  

nepaij.'py 3äMep3aHHH jk h ä k o c th  ä o — 15 h — 2 5 ° C . AH anonwH hix p e3yab-  
TSTOB ÄOCTHraeT A E G  u p n  hom oluh rvranepHHa.

i  74. BbIKJÎfOOATEJlH G ÂYTbEM OKATOFO FA3A

Hjxesi xipHMeHeHHH c » :a T o ro  r a 3 a  a m  ra in eH H ß  a v rn  qpe3B biqaßH O  n p o c r a .  
;4 'ep e 3  iviecTO paaM H K anH H  KOHraKTOB c  öo n b iiio ß  CK O pocTbio n p o ay ß aeT C H  
h o ä b ö ä  h  MH B Ä3BHe O K a ra f t  r a 3 .  XoÄOÄHbjß ra 3 , n o n a a a n  b 30H y ropeH H H  
a y m ,  iiviteriCMBiio oxnaacaaeT e e  h  nenoHH3HpyeT, npHBoan k  rameHHio. 
O cym ecT B Ä eH H e B toil n p o c r o ß  u n e n ,  oaH aK O , B C TpeqaeT  sH aqH xe/ibH bie 
saTpvÄHeh uw, h  H3 psraa cj)HpM: A EG ; BBC; V  u. H; D e lle , 3aHHMaiomHXca 
em , b n o m o ñ  M epe ocBOHTb ee  y a a r o c b  m u i b  A E G , c x p o s m e ß  b h k ä io -  
q a reÄ H  c  ra30B H M  ayT beM  a m  B cex  H anpa>K eH nft o t  6  a o  2 2 0  kV  h a m  
a na na so  na paapwBHHX M om nocTeß o t  1 0 0  ä o  2 5 0 0  M V A .

JJan a y TbH oßbiH H O  npH M eH aeT C H  H a n O o n e e  a e m e B H ß  h y a o Ö H H ß  r a 3 —  
B o a a y x .  j ly r o ra c H U x a H  cn o co Ö H O C T b  c a M o r o  n o  c e ó e  B 0 3 a y x a  H eB enH K a. 
n p O H S B e a e H H H e  b  a a ó o p a T o p H K  A E G  H ccneflO B anH H  A y r o r a c f l i n e ß  c r io c o ö -  
H ocTK  p a 3ÄHHHHX r a s o B  b  B H K Ä K m T e/iH X  c « y T b e M  C /K aT o ro  r a 3 a  n o i< a 3 b i- 
B äioT , HTO M H orH e r a 3 b i  n p e s o c x o a n T  ¡B03Äjrx n o  a y r o r a c a m e ß  c h o c o Oh o c t h  
( t f m r .  2 4 9 ) .  O a n a K O  n p n M e a e H H e  a p y r n x  ra 3 0 B  3n a q H T e ^ b H O  ycno>K H H eT
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V/Ss///// ■‘sS /s /s f / / / /S Z  > 'V S /V s / s s / / s s / / / ' '
4>H r. 2 5 0 . H o p M a a tH b if i  BbiKJiKraTe/ib'f’AEG c ÄyTbeM  c a i a t o r o  B '03,ayxa.

a — npHBoa; b —  p o j i k k ;  c —  pbî ar npHBO.ua; d  —  ba.i BbiK.TtoaaTe.ąir; e  —  H30jiHpyiomnä ptmarr 
f — n o p iB ii> K H b iH K O H T aK T ; g  —  ii3O.T0Top; h  —  n e n o j b h h - : h h h  k o h t s k t ;  i —  rayniHTeaB 3 B y K a ;  k  _ k o h -  

TaKT; l — peryjiH-rop c k o p o c t h ;  m  —  pe3epByap cacaToro B03ayxa.

sK C iu io aT a u H io  BbiKfljoHaTeJieM B C JiencTB ne yTCHKH ra 3 a  n e p e s  HeroiOTHOCTH r a 3 0 -  

npoBOÄ HOfi cHCTeMbi b KOflH'ieCTBe 6oflT>iiieM, n e w  pacxoÄ yeT C H  H a r a m e m i e  Ä y ra .

IT p H M B H eH H e  Q K a T o r o  ra3a ä ä h  ra m e H H H  Ä y r n  niweeT t o  n p e H M y in e c r a o ,  

h t o  n p o n e c c  n o a r o T O B K H  ram e H H H  He 33 b h c h t  o t  T O K a  a y r a  h , c ^ e a o B a -  

TeÄbH O, He TOJIBKO OOJIblHHe TO KH  K O p O T K O rO  3aM H K 3H H H , HO H HeÖOJIb- 

IH H e  TOKH  n O p a ^ K a  H O M H H 3Ä bH O rO  H HeCKOJIbKO  B H U ie  (K p H T H H e C K H e  Ä.1H 

B H K Ä K m a T e n e ft  c  n o a r o T O B K o ß  ram e H H H  ca M H M  » e  t o k o m  a y r n )  pßyTCH  

oflH H aKO Bb iM  y c n e x o M .

B o 3 a y x  o K H M a e T c a  ä o  H e o ö x o Ä H M o r o  jraBaenH H  h ä h  n p e a B a p H T e ^ b H o  npw  

n o M O u iH  M O T O p K O M n p e c c o p a  h  xp aH H TC H  b  p e 3 e p B y a p e ,  pacnoÄ O X ceH H O M  

b 6 ä H 3h  K a x m o r o  BbiiouoHare/FH, h ä h  c xo iM aeT C H  t o ä b k o  b  n p o u e c c e  b h k j i i o -

HeHHH CHJIbHblMH IIpyłKHHaMH, 33BOÄHMbIMH npH  BKJUOHeHHH BblKJIIOHaTeÄH,

K a K  s t o  c a e ^ a H O  b  n o c a e a H e ił  M ö a e jiH  B b iK J iK m T e Ä H  D e l le .  B  n o o ie Ä H e M  

o i y n a e  O T n a a a e T  H e o ß x o Ä H M O C T b  b  a io x< H O fi B 0 3 Ä y x o n p o B O Ä H O ft  CHCTeMe, 

T a x  h t o  y f le m e B a se T C H  y c T a H O B K a  h  oö.TernaeTCH  3Kcn/ ioaTan,HH  CHCTeMH.

B b i K a i o H a T e . T H  AEG. C b o h  BbiKÄKmaTejiH AEG c t p o h t  c  npoÄO Jib- 

h h m  ÄyTbeM  cxca T o ro  ra3a. Ha «Jmr. 250 noKa3aH O y c r p o ftc T B o  H opM aab-  

H o ro  BbiKJiioqaTe^H, BbinojrasieM oro w ta  HanpsoKeHHö ä o  30 kV h ä ä h  p a 3 -  

pHBHbix M oiHH ocTefi ä o  400 MVA. MexiÄy äb vm h  HenoÄBHXiHbiMH k o h -  

T3KTaMH h  H k ,  yKpenrfeHHHMH B H30ÄHpyiOIHeM HHÄHHÄpfi, x o ä h t  iio ä b h jk -  

HHÖ KOHTaKTHUfi CTepXCeHb / .  C/repjKeHb npHBOÄHTCH B ÄBHJKeHHe H30JIH- 

pyiom H M  pbm aroM  o t  im eBM aTH H ecKoro npHBOÄa Ä ß o ftH o ro  ÄeßcTBHH a .  
BbiKÄKmaTeJib yKpeiuineTCH  Ha CTeHe, Ha Ä p y r o ft  C T opoH e K O T o poft (b  k o -  

pH Ä o p e yn p a ß aeH H a) noM em eH  p e 3 e p B y a p  O K a T o ro  B 0 3 Ä yx a, CHa6x<eHHHił 

KÄanaH3MH flJIH BKÄIOHeHHH H BHK.HOHeHHH, ÄeßCTBVIOIHHMH OT 3fleK TpO M arH H -
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4>nr. 251. BjiHHHHe p,aBJieHHH B03,ayxa Ha OTKJiioHaeMbifi to k  (U —  const) k  
OTKJUonaeMoe HanpsmeHHe { I— const) (AEG).

•  —  OTKJIKWeHO; O “  He OTKatOieHO.

k\t m

25 500 

20 400 

15 300 

10 WO 

5 100

4>Hr. 252.3 BuKJiKma-rtJib AEG c AyTbeM  o K a io r o  B 03 ,ayxa £0  30 kV | ( a o
900 MVA).

a  H enO ABHM M S KOHTaKT — c o n a o :  b  —  nonB m K H uS. KOHTaKx; c —  n o p a ie m » ; d j —  u w ih h m p
npHBO«a: e —  H 3oasTO p; / —  BbUUBOBaiomHS B en-nuii.; g —  p e 3 e p B y a p  c n ia -ro ro  r a s a ;  k  —

r a y m i r r e a b  3ByKa.

roB h jh  o t  pyKH. Xtaa BKmoneHHH B03Ayx nonBo^HTCH no Tpydxe Majioro 
c e n e H H H  t o j i b k o  n o n  n o p in e H B  n p H s o n a .  r i p n  B b iK ^ ro q e H H H  K O J im e c T B o  

n o n a B a e w o r o  jxn n  rainenHH n y r H  B 0 3 ,a y x a  a o j h k h o  6 u t b  3H aH H Te jiBH B iM ,. 

n o s T O M y  h  c e q e H n e  n o n B O H H m e i i  T p y d b i  c o o T B e T C T B S H H o  B e n n ic o .  I l o  3 a n o J i-  

H BHHH 3 T O 0  T p y d B I  B 0 3 f l y X 0 M  H eo6xO ,fl,H M O rO  n a B J ie H H H  aB T O M E T H B e C K H . 

O T K p B iB a fiT C H  BHflHMBift H a  cxeMe K J ia n a H ,  B n y c K a K D in n f l  q k b t  B il l B 0 3 B ;y x  non 
n o p i n e H B  npHBona f l - i a  BHKJHoneHHH. E c j i h  aaBjieHHe B03nyxa b  Tpyde
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HeflOCTâTOHHO Æ/IH H a - 
ü O K H o r o  r a m e H H a  a y r a ,  

t o  K /ia n a H  H e  O T K p o e T c a  
a BfeiKÆfOHeHHH H e n p Ö H -  

softaeT.
npH  BblKillOHeHHH 

B 0 3 ß y x  H3 TpyÖH Bbl- 
pbiBaeTCH q e p e a  Bepx- 
h h ë  HenoflBHXíHbiñ k o h -  

TâKT h, KOTOpOMy npn- 
itaHa (})opMa con/ia ä j ih  
oôecneqeHHH b o 3 m o jk h o  
ÓOflbUieft CKOpOCTH Bbl- 
xoaa  ra3a. BbiTeKaio- 
LHHË C ÖOJIblUOß CKO- 
pocTbK) B aTMOC(|)epy 
HarpeTbift a  yroft ra3, 
pacum paacb, np0H3B0- 
ä h t  CHJibHbift uiyM, no- 
â o 6 h h ë  nyuieHHOMy b u -  

CTpeay. H t o ô h  H3Ôe- 
HíaTb axoro HenpuHT- 
Horo b  3KcnaoaTauHH 
HB/ieHHH, Ha KOHeu, 
Tpyöbi npHKpen/iaeTCH 
rayoiHTejib.

Ha pad oT y BbiKaroqa- 
Tejia OKasbiBaioT bjihh- 
HHe KOHCTpyiiHHH CO-

<i>nr. 253. BHKaroaaieab AEG c ayTbeM cacaioro b o 3 -  „  ,
Æyxa jinn HapyiKHOft ycTaHOBKH Ha 100 kV, 1500  n^iOBoro KOHTaKTa, r; y -  

MVA, uiHTejTH, aaB^eHHe ra3a
H CKOpOCTb KOHTaKTa. 
HenpaBHabHaa 4)Opka

c o n a a  B e a e T  k 3 3 B n x p e H H io  r a 3 a  h y M eH buieH H K ) C K o p o cT H  H C T eae - 

HHH e r o ,  HTO b CBOK3 o n e p e a b  y M e H b m a e T  a y r o r a c a m y i o  c n o c o d H O C T b  
B W K JH O H aieaa  v i m  B bi3b iB aeT  H e o ö x o aH M O C T b  yß e ;iH H eH H H  p a ö o n e r o  a a B x e -  

HHB. n o  o n b iT aM  A E G  (<J)Hr. 2 5 1 )  y s e jiH H e H H e  aaB JieH H H  B 0 3 a y x a  Bbi3bi- 
B ae T  n p o n o p u H O H a a b H o e  y B e m n e H n e  o T K /n o 'i a e M o r o  TOKa h  p a 3 p u B H O Ë  
MOLUHOCTH B b lK aro aa T ea H .

BoabUIHe CKOPOCTH nOABHKHOrO KOHTaKTa B 3THX BblKJIKDHaTeilHX He 
HeoöxoÄHMbi h ,  naoöop oT , MoryT 6 h  Tb BpeÄHbi, Tan KaK H a aöo /iee  Bbiroa- 
Hoe c  TOHKH 3peHHH oÖTeKaeMOCTH h  Ma^oro npoTHBOÄaBaeHHH a y r n  
OTHocHTe/ibHoe noTOXieHHe co n a a  h  HaKOHeaHHKa noaBHxcHoro KOHTaKTa 
nojiyaaeT ca npn HedoabuioM x o ^ e  n oca en H ero . R m  peryawpoBaHHa c k o -  

pocTH npuBOA BbiK^ioHaTeaea CH adxoeTca j k h B í o c t h h m  KarapaKTOM 
(H a  ty m .  2 5 0  —  / ) .

D iy u iH T e a b  3Byxa ycTpaHBaeTca b  B n ,a e  MaccHBHOft Me^HOft ceT K H , o t h h -  
Maromeft T enao  o t  B bixoaam ero ra3a, yMeHburaa TeM caMbiM e r o  o6i>eM.

K oH C T pyK U H S  B b iK in o a a T e /iH  c  n y r b e M  O K a T o r o  B 0 3 a y x a  B b ip a d o T a ^ a c b  
n o c ^ e  6 o / i b m o r o  K O iin n e c T B a  Ä ß T a ^ b H b ix  o n b iT O B , n o x p e ö o B a B iH H x  ju in T e / i b -
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(krutscnumesb nsm m nu u x g m

- tkamcpasax. basados

(knpjsyaBftsłue

Hstm can

pr¿cxaeav nr.cnm

B snm em e

D tñ .im m u e

# e t .  2o4. BuK-iKwaTe-ib Dalle cjiyTbeM cssaToro B 0 3 j ,y s a  35 kV, ¡500- MVA. ¡

h o p o  BpeMeHH. JJjia ó o .ib ra ü x  pa3PíJBHBix MOinHOCTefi (5 0 0 — 9 0 0  M VA) 
npH HánpH/KetTHax .ao 3 0  kV irpuiieiraeTCH a p y r a a  4>opna BUK.iiOMaTe.7H, 
iîMe-iOmero Te s e  npHHHHJiHanbHbie l e p r u  (<^nr. 2 5 2 ) .

Ü h h  H a n p a s e H H f l  c s b i m e  30  kV  B U K .iroM aTe.iH  H3roTOB.iHiOTC8 TO.ibKO 
AHH H ap y iK H O Ë  yCTaH O BK H . r i p H  3TOM O T n a p a e T  HeOÓXOAHMOCTb B 3 H a iH -  
Te.TbHOM 3a r .iy iu e H H H  3 B y ica . Ha 4»h t .  2 5 3  n o K 3 3 a H  B U K .itoH aT e.7b H a  100  kV, 
1 5 0 0  M V A .'

1 6  3aK. 131L —  B yrKeB H H  K). B . a  Me.-s>EyH03 A . M.
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BonbuiHM HeyaoócTBOM BMKjiioHaTejieí-i AEG HB/raeTCH neo6xo.aHMOCTb 
Ó O Jib u ra x  f la R n e H H »  o x a T o r o  B c m y x a .  C o B e p m e H C T B y H  c b o h  B U W iK fea T e flH , 
AEG CHHJKaex npefleabi HeoÓxoaHMoro aaBJieHHH, TeM He M-eHee, ana pa3- 
puBHbix MOiUHOCTe« ao 400 MVA Heoóxo^HMH » t a  B osayxa 7 — 10 a i, 
a  m h  óoabiuH x MouiHOCTeñ —  yace 12— 16 at.
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T

<t>Hr, 256. BbiKjiKmTejib V u. H c ayibeM cacaToro B03ayxa Ha 10 kV,
400 MVA.

a  —  H a n p a B a e H ae  noTOKa; & —  H enoA BH *H biü KOHTaKT; c —  n o n ß u m H a ii  T p y ö aaT b iö  KOHTaKT; 
d  H e — cTepjKHH, BocnpaHHMaiomH« ayry.

B b i K a r o n a T e a H  D e l l e .  <&paHuy3CKaa <f>npMa D elle  Hcnoab3yeT c « a -  
t h 8  B03ayx He TOJibKo a a a  aeHOHH3auHH a y ro ß o ro  npoinejKyTKa, h o  Taione 
aa a  BBeaeHHH b  uenb  3HaHHTeabHoro aKTHBHoro conpoTHBaeHHH. BßeaeHHe 
b  uenb  floöaBOHHoro aKTHBHoro conpoTHBaeHHa, c oaH oa c t o p o h h ,  yineHb- 
uiaeT BejiHHHHy Tona KOpoTKoro 3aMbiKaHHa, c apyroH  CTopoHbi, yMeHbiuaa 
cflBHr (j)a3, yMeHbuiaeT CKopocTb HapacTaHHH BoccraHaBaHBaiomerocH Hanpn- 
HceHHH. B a a ro a a p a  STOMy OTHOCHTeabHO aerico  aocTHraeacH ycaoBHe, h t o 6 m  
CKopocTb HapacTaHHH sjieKTpHHecKOfl npoHHocTH a y ro ß o ro  npoMewyTKa 
b o  BpeMH rameHHH a y rn  öbiaa öoabrne CKopocTH HapacTaHHH BoceraHaB- 
iiHBaiomerocH HanpHKeHHH. Tax, HanpHMep, b  BbiKaKtaaTeanx, nocrpoeHHbix 
no 3TOMy npHHpHny, OKa3biBaeTca aocTaTOHHbiM aaßaeHHe cx<aToro B03ayxa 
b  2 — 3 a t a a a  raiueHHH a y rn  npH HanpaxceHUH a o  35 kV  h  pa3pbiBHbix 
m o i h h o c t h x  a o  5 0 0  M VA.

H a (fmr. 2 54  n o n a s a H a  cxeM a y c rp o f lc T B a  B b iK a K ra T e a a  D elle  c ayTbeM  
OKaxoro B 0 3 a y x a . n p H  p acx o w a eH H H  KOHTaKTOB o O p a s y io m a a c a  a y ra  cay- 
BaeTfH nonepeH H biM  noTOKOM E 0 3 a y x a  Ha H C K poracH reaH  a  h  b  h  3aTeM, 
B biT iirH B aacb, 3aMbiKaeT KOHTaKTbi b, e  h  a v  H iyH T H pyH  B K a ro ae H H o e  
M ex<ay b  h  e  aKTHBHoe conpoT H B aeH H e.

n p w  n ep ex o ae  TOKa n e p e 3  H y a e B o e  s H a n e H n e  a y ra  r a c H e T  h  b  a a c T H ,  

IH y H T H p O B a H H O fi COnpOTHBaeHHeM, ÖbICTpO aeHOHH3HpyeTCfl, T a K  HTO npw
B03HHKHOBeHHH b  c/reayioiiuifi noaynepH oa Meafay KOHTaKTaMH e  h  a x

16«



244 BbiKJUOHame/iu bucokozo HanpuxcBHua

a y r n  conpoTHEuieHHe oxa3biB aeT ca BKflKDHeHHbiM no caeao B aT eab H O  B u e n t, 
h a y r a  a e r x o  racH eT  coBceM .

TaK  a<e KaK h B bixaioqaTeaH  A E G , s t o t  B b ix a x m T e a b  cH aöjxeH  nHeBMa- 
THqecKHM npHBOÄOM h noraoT H T eaeM  naaMeHH h 3ByKa.

npHM eHeHHe nonepeqH oro a y r a a  O K aT oro  B03ayxa orpaH H qH B aex n p e -  
a e a b i npHMeHHMocTH B bixaxiqaTena D e lle  o raocH T eabH O  HeBbicoKHMH Hanpa- 
>seHHflMH ( a o  3 5  k V ).
j; H e ö o a b m o e  a a ß a e H n e  c ix a T o ro  B 03ayxa, T p e ó y io m e e c a  a a a  p a ó o ra i  
onHCbiBaeM oro B b ixax jqaT ena, n o 3 B o aaeT  b H eK O Topux c a y q a s x  o ó x o a H ra c a  
6 e3  nocTopoH H H x HCToaHHKOB O K aToro B 0 3 ay x a . f l p n  sto m  B 0 3 ay x  o x h - 
MaeTCfl a o  neoöxoaH M bix  n p e a e a o B  b n p o p e c c e  caM o ro  BbixaioqeHHa n p n  
noM oiuH  m o t ih o ë  npyacHHU, 3aB oanM oft npH  BxaioqeriH H , aH aaornqH O  TOMy, 
Kax s t o  caeaaH O  b pas-beaHH axim HX B b ix a io q aT eaax  c B03ayuiHHM  ay rae M  
( r a .  V III).

T a x o e  y c rp o f tc ra o  BbixaxiqaTeaa HcxaioqaeT H eoöxoaHM ocra b m o to p-kom- 
n p ecco p e , p e3 ep ß y ap ax  c a o T o ro  B03ayxa h c e ra  T pyßonpoB oaoB  c koh- 
TpoabHbiMH h peryanpyiomHM H npnóopaM H, i t o  HMeeT 6 o a b in o e  3HaqeHne 
n p n  oaHHoanbix ycTäHOBKax BbixaioqaTeaeii.

H a  4)Hr. 2 5 5  noKa3aH a cxeM a y c r p o k c r a a  r a x o r o  B bixax iqaT eaa , n o - 
C TpoeH H oro D e lle  b caM oe n o c a e a H e e  BpeMa. r io K a  s t h  B b ix a x m T e a n  
C TpoaTca a n iiib  a a a  OTHOCHTeabHO H e 6 o a b u in x  pa3pbiBHbix MomHOCreit 
a o  2 0 0  M V A .

Y c n ex  B b ix a x m T e a e ft  c o  o x ara iM  B03ayx0M  A E G  a a a  T o a q o x  k pa3BH- 
THK) aH aaorH aH bix  B bixaioqaT eaeft h apyrnM H  (J)npMaMH. T ax , B B C  H3ro- 
TOBaaeT B b ix a io q aT eaH  c ayTbeM  o x a T o ro  B 0 3ayxa  a a a  pa3pbiBHbix Mom- 
HOCTefl a o  6 0 0  M V A  h a a a  H anpaixeH H fl a o  3 0  k V  c  HeoóxoauM biM  
aaßaeH aeM  O K aT oro B 03ayxa 5 — 7 a t.

H a  c|)nr. 2 5 6  noxa3aH O  y c r p o í t c r a o  B u x a io q a T e a a  V  u . H  (V o ig t 
& H o e fn e r )  c ayTbeM O K aT oro B 0 3 ay x a . B B b ixaioqaT eae s to m  npuM eHeHo 
n p o a o a b H o e  a y r a e  o x a T o r o  B 03 ay x a . Y cT p o H crao  e r o  acHO h3 4>Hrypbi.

BbixaioqaTeaH c ayTbeM o x a T o r o  ra3a ó a a r o a a p a  npocT O T e h hchocth 
KOHCTpyxuH H  h a o cT H m y ra iM  ycnexaM , H aao  n o a a ra T b , HMeioT ó o a b u io e  
6y ay rn .ee .

§ 75. ÄEHOHHblH BO3,0,yiIIHbIH BblKJIKWATEJIb

K ax  H3BecTHO H3 r a .  V , a y r a  He MO>xeT BOccTanoBHTbca n o c a e  n e p e x o a a  
T o x a  q ep e3  H yaeB oe 3HaqeHHe, e c a n  M rnoßeH H oe 3HaaeHHe BOCCTaHaBan- 
B a ro are ro ca  H anpaixeH H a MeHbuie 2 3 0  V  npH  x o a o aH b ix  MeaHbix s a e x T p o a a x  h 
1 3 0 — 1 6 0  V  n p n  HaxaaeHHbix s a e x T p o a a x . H a  sto m  o ch o b3 hhh  h nocT poeH  
aeHOHHbift B03ayiHHbiË B b ixaioqaT eab  C a e n a n a  a a a  B b ico x o ro  HanpaaceHHa, 
H3roTOBaaeMbiË aMepHxaHCKOË (jiHpMOii W e s t in g h o u s e  h H T aabancxoft M ag rin i.

Æ yroBoK npoM eacyTox p a 3 ae ae H  ueabiM  paao M  t o h k h x  H3oaHposaH Hbix 
a p y r  o t  a p y r a  MeaHbix naacTHH, q n c a o  x o T o p u x  BbiôpaHO c tb x h m  pacqe- 
TOM, qT oöbi Ha xaixabiM n p O M O x y ro x  n p a x o a n a o c b  n e  6 o a e e  1 1 0 — 1 3 0  V eff 
B occT aH aB aH B arom erora H anp aix eH aa. j],aa  T o ro  ace h t o ö h  naacTH H u bo 
BpeMa ro p e H H a  a y r a  ocT aB aancb xoaoaH biM H , a y r e  a a e r a a  B pam aT eabH oe 
aBHJxeHne n o  n a a c r a n e ,  B caeacTB ue q e ro  n a rp eB aH n e  n a a rra H b i npoH cxoaH T  
paBHOMepHO h npHTOM a o  H eö o /b u jo H  cpaBH H Teabno B eanqnH bi.

H a  I p r .  2 5 7  n o x a3 aH a  cxeMa xaM epbi B b ixax iqaT eaa „ZleHOH“ . / J e l l c r a n e  
e ro  npoH cxoaH T  caeayiom.HM  o6pa30M :
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<î>Hr. 257. CxeM a « y ro ra c a m e f i  KaMepbi BbHunonaTejra „ÄeHOB“ .

n p H  pa3MHKaHHH KOHTaKTOB a y r a  n ep eó p ac b iB ae -rcH  Ha p o r a ,  noÄHHM aact» 
n o  KOTOpbiM, n o Ä  ÄeßcTBHeM cH JibH oro B T arH B ato m ero  MarHWTMoro n o r a  
n o n a a a e T  Ha M ean b ie  roiacTH H bi h  pa3ÔHBaeTCH Ha u e m i i  p h a  k o p o t k h x  
n o caea ,O B aT e jib [ib ix  a y r .  J J j m  s t h  noAXBaThiBaiOTCH paaH a/ibH biM  MarHHTHWM 
n o a e M , co saaß aeM b iM  cneiw aflbH M M H  icaTyiHKaMH, h  npH B O juiT cn b o  B p a m e -  
HHe C O neH b ÔOÎIblHOË CKOpOCTblO.

C K o p o c T b  BpauxeHHH a y r n  m o k c t  ä o x o ä h t b  n o  2  0 0 0  o ß /c e K  ( 1 8  060- 
POTOB 3 a  n o a y n e p H o a  6 0 -n e p n o Ä H O ro  TOKa). n p H  raKOM ßbicTpOM n e p e M e - 
meHHH ayrn roiacTHH bi o c T a io T c a  o rao cH T ejib H O  x o - to a h m m h , h  n p n  nepBOM 
xce n e p e x o a e  T o n a  n e p e s  H yjib  a v r a  racH eT .

K aTyuiK H  BK aïoqaioTCîi Me>Kny n a p o ö  co ce /b H n x  njiacTHH h  oÓTenaioTCH 
TOKOM Ä y rH . TaKHM 0Ö pa30M  nOTOK, C03ÂaBaeMbIË HMH, 3âBHCHT OT OTKJ1K)- 
n a e M o ro  TOKa, a A eftcTB yrom aH  H a , a y r y  B p a m a io m a a  c n a a  —  o t  K B a a p a a a  
T o n a . C fleaoB aTeTfbH O , h  b t o t  BbiKJHoaaTejib HMeeT xapaK TepH C TH K y, 3 3 b h c h -  
Myio o t  o m m o a a e M o r o  TOKa, t .  e . M a m e  t o k h  o m a io n a T b  hm T p y á H e e , 
neM O o a b u in e . K aTyuiK H  j t o jd k h h  óbiTb B biópaH bi TaK, h t o ö h  n p H  M a m x  
TOKax n o j i e  h x  6h ä o  a o c t h t o h h o  a m  co3flaHHH H eo 6xoa,H M oft cK opocT H  
B pam eH H H  a y r n .  n p e a e j i  H an 6o j ib u m x  p a 3pbiB aeM bix t o k o b  c th b h tc h  y c a o -
BHÖM H arpeB 3H H B  BHK JIKm TeJIH .

C yB eJm qeH H eM  p a ß o n e r o  H anpajK eH H a B biK jnoaaT eJia  yBeJiHHHBaeTca T3K>Ke 
h  H eoöxoÄ H M oe HHCJio njiacTH H . E c jih , H aripH M ep, n p H  H anpaxceH H H  1 0 0 0  V

1 0 0 0  o nHeoöxoÄHMO npHMepHO ---  =  8 —  9  in i a c r u n ,  t o  n p H  H anpaxceH H H
11U—5— 1 o u

10 000 V yace noHaAOÖHTca 80— 90 njiacTH H , n p n  ycjioBH H  paB H O M epH oro 
p acn p en ea ieH H H  H a n p a a ie H H a  M eacay h h m h . Ha cbm om  a e j i e  H an p a jx eH H e 
MeiKÄy njiacTHHHMH p a c n p e a e a a e T c a  HepaBHOM epHo ( ( jm r . 2 5 8 , b )  BC JiencTBue 
P33ÍIHHHO0 eMKOCTH m aC T H H  nO OTHOUieHHK) K ÓjIH3Jie>KaiII.HM MaCCaM. Bcjiefl- 
CTBHe BToro npHXOÄHTca HJiH yBejiHaHBaTb h h c a o  raacTHH c TeM, ^ t o ó h  
H aH Ô oaee H arpy m eH H b iñ  npoM eacyTO K  HMeji pa3HOCTb n o T eH p H aao B  He 6o a e e
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^onycTHMoro, sh h  npiiHHMaTb i ie p a  k  supasHBBaHhio noreHm iaaa Bxo.ib 
K anepii. B  JieHOHHOM BHK.iïoqaxe.’ie  V e stin g h o u se  BHpa shhbehHe noTeHUHa.ia 
Ä O CTH raeTCH  n p H M e H e H H e M  9 ; ie K T p o c T a T H q e c K o ro  s rc p a sa ,  H a  d m r .  2 5 8 ,c 
noKasaH aocTHraeiibilt tskhm  s x p a H O M  a ^ je ic r . H to ó h  coxpaTHTb pasM epu  
KHMepH, KSK TO.XIUHHa H.iaCTIiH, TRK 0  paCCTOSBHe Meatfly HHM H  BfcJÖHpaiOTCH
H e S^ xb irtH M H , 1 , 5 — 2  m m ,

XteHOH HLie  B o s Ä T in H H e  B H K a ro q a T e -xn  c t p o h t c h  j y in  p a sp H B H b ix  M o u iH o c T e Ë  

ä o  1 5 0 0  MVA n o n  cp aB H H T e n b H O  h c b l ic o k o m  H a n p a > x e n n H  &o 3 5  kV. 
CoopyaceHiie h x  H a  ôoaee b m c o k h c  HanpHHceHHH, a Ta iO K e  & h h  H apyntH O fi 

y cT SH O B K H , B C T p e q a e r  S H a m sre m .H H e  T p yá H O C T H .

E .  ü e i a . i H  K O H C T p v K U H H  B b iK J iK m a T e .xe ft  

§ 76, TOKOBEAyiUA« CHCTEMA

Haiiöoxee orseTCTBeHHHM h b to ace Bpexia Hanóo.iee c,iaóHM mcctom 
TOKOBexymeß CHCT6MH SB.1HK3TCH KOET3KTH BHKIiO’iaTe.BI.

O ó r o p a m r e  koht3ktob, B H S H B a e M o e  .nyroft, n o p n i r  h x  n o B e p xH O C T b , 

yB e H H H H B a a  K O H T aK T H oe  co n p O T H B J ie e H e , n o 3 T O > iy  H CH O .ibSO BaH ne  o t h h x  
h Tex s e  n o B e p x H O C T e ft  KOHTaicra ä.th nportycKamiH H O M H H a n b H o ro  toke 
h  ram enx iH  n y r a  H e u e n e c o o ó p a sH Q ,  B  öo.TbH iHHCTBe K Q H C T p y K H H ñ  buk.ik>- 
qaTe*Teii kohtektm jyra rameHiis ayra OTpe^eHH ot p a ß o q i r x  T O K O B e sy iH H X  

noBepxHOCTeft, h , tskhm o o p a s o M ,  koht3kt pacnaa.ae.TCH Ha aae nacra: 
raasayio, p a o o q y ro ,  h H C K p o ra c H T e a b H y io .  Vtoou H 3óeacaTb  B o sm iK H O B e H iia  

it y rH  H a n o B e p x H O C T H X  p a o o a e r o  KO H TEKTa, b3 â h m h o e p ä cn o H O JK e H H e  ero 
C H C KpO raCH Teflb H Ł IM  TaKO BO , HT O H C K p O ra C H T e ab H Ł ie  K O H T 3 K T H  paBMUKaiOTCH 
.THmb n o c a e  T o ro ,  K a n  p a ó o q i ie  p a s o f t a y T c a  H a ao c raT O T H o e . paccTO H H H C. 

l i p a  B K -n o n e H iiii,  H a o ö o p O T , s a n u x a io T c s  C H a q a a a  H C K p o ra c H T e a b H u e  k o h -  
Ta K T M , a s a T e M  y:xe p a S o q ise .

TaKoe ycTpoficTBO k o h th k to b  nepeHOCHT b o o  THHcecrb nepexoxHbrx npo- 
HeccoB (siaioqeHKe aa KopoTKoe, BHKJiioqeHne xopoTKoro') Ha Hcxporacn- 
Te.TbHue KOHTaxTH, KOTopae b cjryqae Heo6xoanMOCTH .lerKO Moryr o h t b
CJ'SHPHH,

4>Hr. 25S. Pacnpeae.ieHHe noTeanHaaa uexeay nxacTHHaMH.
a  —  säeaäfcHoe (pasHOMepsoe); h  —  j3,e§cTbht&sbhos 6 es sspasa;

C —  TO S e ,  C 3 K D 3 B 0 M .

Qucm  njiacm m
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4>ht. 261.<î>Hr 260 KoHggKTbi MacjisHoro BbiKaronaTeJia 
BM-14 Ha 1 250 A.

1  — 6aKeaHTOBas Tpyßa KOHTaKTO«epHcaTeJisi;2 — BbiHaiOHaio- 
H ias npvîKHHa; 3  — npoxoAHoS H3oaaTOp; 4  - HenoaBHJK* 
•hhíí HCKporacHTejibHbiñ k o h te k t ;  5  —  HenoaBHHCHhiñ pa6o- 

KOHTaKT; 6  — nOÂBHJKHLjft pa6o«mfi KOHTaKT; 7 — HCKpO-
r a c n r e a b H b i ß  H aK O H ß-iH H K .

Î3

<&Hr. 259. MacasHHft bh- 
KaioqaTeab BM-5 Ha 550 A
(B BblKJIIO'ieHHOM HO.ÜOiKe- 
HHH CO CHflTHM ÖaKOM).
1 —- 4>ap4>°p0BNfi npoxojtHoft 
h 3o jih top ; 2  — TOKOBeayuirt 
crepsceH b; 3  — H anpaBjisrom nS 
«TepHceHb T paB epcu ; 4 —  Tpa- 
B epca;5—KpbiuiKa BbiK-inoHaTejia; 
6 — aanKH jm s KpenaeHHs Bbi- 
Kaio>iaTeaa B Kaiaepe; 7 — HCKpo- 
racHTeabHBö h 3 k oh6hhhk  no- 
ÄBBJKHoro KOHsraKTa; 8 — öaKe- 
jiHTOBaa T pyöa rnTaHTH koh - 
TaKTojepHcaTejia; 9  — nonB H *- 
H uü pa6o<m ft k o h th k t  (hoîk); 
10  — HenOSBHlKHblfi paÔOHHÔ 
KOHTaKT (meraa); 11 —  ueno -  
ÄBHHCHblS HCKpOracHTeabHHÜ 
KOHTaKT (n a a b u e so ro  ra n a ) ;
12 — BbiKamnaromaa npyjKHHa;
13  g— npHJiHB w  noaBecKH

CaKa.
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H a  (Jm r. 2 5 9  n o K a s a e o  y C T p o f i-
CTB0 KOHT3KTOB MaCJIHHOFO Bbl-
KJiioHaTejiH B M -5  3aB0.ua „SJieK - 
T p o a n n a p a T “ . 3 a e c b  H enojiB H xc- 
Hblft p a 6o ™ f l  KOHT3KT W eTOq- 
Hbifl, H C K poracH T e^bH bift ace
KOHT3KT -—  6 o J ie e  MaCCHBHblft----
n a ^ b u e B b if t .  T aK oe ycT poflcT B G
KOHT3KTOB q p e3 B b iq a 0 H O  p a c -
n p o c T p a n e H O  b  n p o c T b ix  M acna- 
h h x  B b iK m oaaT eflflx . H acTO  p a -
60BHe KOHTaKTbl, T3K Mie K3K H 
H C K poracH T e^bH bie, nenaiOTCH 
na^bixeBbiM H .

JXm  6o;ibm H X  BeJiHBHH pa- 
6 o q e r o  TOKa (cBbirne 1 0 0 0  A )  
p a 6 o q n e  KOHTaKTbi npHxojiPiTCii 
pa3B H B 3Tb, yBeJIHHHBaa HHCJIQ s
naacTHHbi meTKH (4>nr. 2 6 0 )  m u  j 
h h c jio  na^bueB  b  c i y q a e  najib- ^ 

u e B b ix  p a S o H H x  k o h t3 k to b  l 
(4)Hr. 2 6 1 ) .

Y cTpoficTB o raaB H bix p a 6 o -  
HHX KOHT3KTOB COBMeCTHO C 
H cicporacH T eabH H M H  n e  Bceraa 
y n o O n o , a  H H oraa n a m e  h  ne- 
B03MOHCHO. T a x , naupH M ep, b npo-
CTOM ‘:MaC.15iHOM BHKaiOUaTC.lC

mc AByxKpaTHbiM paapbiBOM k o h -  
TaKTHbift h o x c  n p n  SoabuiHX pa- 
6 o h h x  TOKax n o n y q a e T  HacTOJibKO 
3HaHHTeaibHbie pa3M epbt, hto 
CHJibHO B 0 3 p a cT aeT  conp o T H B ae- 

262. BbiKjiKwaTejib AEG cayTteM HHe HBHiKeHHio e r o  b  M acae, a
CMcaToro B 03flyxa Ha 2 000  A. s t o  b  c b o io  o q e p e ^ b  Bbi3biBaer |

yTHxeefleHHe M e x a H H SM a  b h iu ik )- 
q aT ena  h  npHBo.ua e r o .  r»

H a  cj)Hr. 2 6 2  p a 6o q n e  KOHTaKTH b  BH,n,e inyHTHpyiom H x. a y ro B b ie  npo- 
MexcyTKH H oxcefi CBs3aHbi y>ice He iien o cp e^cT reH H O  c  HCKporacHTeabHbiM H >
KOHTaKT-aMH, a  npHBOflHTca b  flBHHceHHe o t  o 6 m e r o  Ban a  B U K /oovarem
CaMOCTOHTeJlbHHMH TSiraMH. ; |

CHMeHC iibtTanca hoH th em e aanbilie h coBepmeHHO HCKjnoqtrrb wexanH- 
qecicyro cB»3b rnaBHbix paOoqwx k o h th k to b  c BHKni-oqaxenrMH, BunoaHaa 
HX B BH^e CaMOCTOHTenbHOrO pa3T>eflHHHTenH CO CBOHM npHBOJTOM, BKJIIO- 
qeHHoro n a p a n jie n b H O  B biK JH oqaTento n c 6n oK H pO B aH H oro  c  hhm aneKTpnae- 
ckh (<J)Hr. 263). OflHaKO Taxoe yerpoHcTBo cnoxiHee h MeHee Haae>KHor J
qeM npH B e^eH H w e B w m e, noaT O M y p a c n p o c rp a H e H H ii  He H a rn a o .

B BbiK.TiOMaTenax c orm oK paTH biM  pa3pbiBO M  B 0 3 im icaeT  H eoSxojrHM OCTb 
n e p e n a B a T b  t o k  n o n s h > k h o M y  KOHTaKTHOMy cxep acH io . 3 T o r o  H e n a n o  6 u n o  
b  B bH U H oqafenax  c  AByxKpaTHbiM  pa3pbiB 0M , r a e  b b o h . h  b h b o a  o c y m e c T -
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«tK r. 263. BoA SH oft BHKJiioaaTeJib SSW  4>Hr. 264. H e n o c p e x c T B e H H h ii
c iuyuTHpyiomHM  pa3T>eaHHHTeaeM. n p iiB o a  kohtbktob.

BAHeTCH M ep e 3  HenOABH>KHbie KOHTaKTbl, 3aM bIK aeM U e HOflBHHÍHblM HOIKOM» 
f l j i a  n e p e a a w H  TO K a o t  H enoÂ B H X iH bix  a a c r e Ë  noziBH>KHOM y K o m a K T H O M y  
C T ep*H K ) M05KH0 npH M C H H T b HJIH THÔKHË npO B O Ä H H K , H e M eUiaïOIHHË B H 3- 
BecTHbiX n p e a e j i a x  .nBHXieHHio, h jih  C K O Jib3flm nË  k o h t a k t  T H n a  p o 3eT O H H O ro 
h jih  K a T a ro m H e c a  KOHTaKTbi. H a H Ô o j ib iu e e  p a c n p o c T p a n e H H e  H M eeT c K O Jib 3 a -  
UIHË KOHT3KT, XOTH B HeM H M eeT  MeCTO T p e H H e , B bI3b IB a iO m ee  CO OTB eTCT- 

B y io m e e  y c m i e m i e  M exaH H 3M a.

§  77. I1EPEÄATOHHblE MEXAHH3MBI

riOÄBHJKHbie KOHTaKTbl nOHTH BCeX B blK JIIO H aTeJieË ABHJKyTCa n pH M O A H - 
HeËHO h  B epT H K ajibH O . H e n o c p e f lC T B e H H o e  c o o ô m e H u e  T a x o r o  jiB H iK eH H a k o h -  
TEKT3M, B O O Ô m e TOBOpH, B 03M 05K H 0 ((})Hr. 2 6 4 ) ,  HO B ÔOJIblHHHCTBG C Jiy a a e B  
CBa33H 0 C H ey A 0 6 cT B 3 M H . OÔbIHHO KOHTaKTbl npHBOÄHTCH B ÂBHXCeHHe OT 
py K H  h jih  n p H  n o M o m H  c n e u H a j ib H o r o  n p H B o a a ,  p a c n o J io a i e H H o r o  b  3 0 H e r  
A O CTynH O Ë o ô c j iy iK H B a io m e M y  n e p c o H a x y ,  h  b  p a ô o a e M  n o a o iK eH H H  b m k jh o -  
n a T e jia .  B  T3KOM c j i y a a e  B 03H H K aeT  H eoôxoÆ H M O CT b b  M exaH H 3M e, n e p e a a i o -  
m eM  A B H Ä eH H e o t  n p H B o a a  k  k o h t3 k t3 m .  Í I p H  s to m  b óo jib u iH H C T B e  c j i y -  
a a e B  n p H B o a  n o B o p a a H B a e T  s a n  B b iK Jiio aaT e jiH , o 6 iu ,h ë  ju ih  B c e x  T p e x

n p o c T e Ë u iH M  h  H aH Ö ojiee pacnpo cT p aH eH H b iM  MexaHH3MOM, n p e T B O p a ro -  
u ih m  B p a m a T e iib H o e  ajBHjKeHHe B a a a  b  npaM O JiH H eËH oe nBHiKeHHe k o h t 3 k — 
t o b ,  H BJiaeTca K p H B O u i m i H o - i i i a T y H H b i f i  M e x a H H 3 M ,  aH ajiorH M - 
h u ë  M exaHH3M y n o p u iH e B b ix  M3IHHH. H a  B a a y  BbiK JH oaaTejia (cJjht. 2 6 5 )  
JKecTKO 3 a i< p en aeH  KpHBOuiHn, coeaH H eH H biË  iuaTyHOM c t o j i o b k o ë  KOHTaKTir 
h j ih  T p a B e p c o Ë , ABH>KymeËca b  H anpaB Jiaiom H X . H a n p a B Jia io m H e  h c o ô x o â h m h  
m a  B ocnpH aT H a ô o k o b o t o  y c n a n a ,  B 03H H K arom ero  BCJieacTBHe H aK JioH H oro

PaseêuHumem

ilneGMammccHUÜ 
mu co/ieHouÔHbiü

MsompoaaHHan maso
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<i>Hr. 265. K p H B o m H n H o -m a T y H H H f l M exaH H 3M . 266. K p H B o u iH n H O -m a -  
T yH H H ft MeX8HH3M CO CM e- 

meHHUM BaaoM.

noaoxieHHH rnaTyHa k HanpaBaeHHio jjBHJKeHHa k o h t3 k to b . HeM ôoabiue 
y ro a  HaKJioHa rnaTyHa ß, TeM öoabiue ôoKOBbie ycHana, a c hhmh h Tpe- 
HHe B HanpaBaaioiHHX, Tpe6yjoui,ee óoabiUHX yen jiuPl jyia BKatoaeHHH h bu- 
KaioaeHHa. Y roa ß 33bhcht o t  cooTHomeHHa pa3MepOB rnaTyHa h kphbo- 
ninna, a TaKJKe o t  oraocuTeabHoro pacnoaoHceHJta Baaa h jihhhm jjBH>KenHa
KOHTHKTOB.

H eM  ô o a b i n e  jjaH H a rn aT y H a  n o  cpaB H eH H io c  jxjihhoö n p a B O iu n n a ,  TeM 
M eH bine y r o a  ß. C M en jeH n e  B a a a  b CTOpoHy o t  jihhhh aBHJKeHHH koht3K- 
to b  yM eH b u iaeT  y r o a  ßmax ((J»nr. 266). Y roa ßmax o ô h h h o  ôepyT He 6 o- 
j i e e  20°— 25°.

npH  aaHHHOM KpHBOiHHne aocraTOHHO Heöoabiuoro y ra a  noBopoTa Baaa a 
a a a  aocTHJKeHHfl HeoôxoanMoro xo/ia koh t3k tob . npn 3 th x  ycaoBHax rnaTyH 
mo>kct 6biTb caeaait kopotkhm , coxpanaa iieôoabiiioË y ro a  ßrna;. (cjjHr. 2 6 7 ) ,  
HeM MeHbiue y ro a  noBopoTa Baaa a, TeM icopoae MoaceT 6 h tb  rnaTyH npH 
ootom  h tom  a<e aonymeHHOM y ra e  ß, h b n p eaeae  oh MoaceT 6biTb HCKaïo- 
aeH coBepmeHHO (4>nr. 268).

H to ô h  H36ea(aTb TpeHHa b  nanpaBaaioinHX, aoBoabno 3HaaHTeabHoro 
b  6oabiHHX BbiKaïoqaTeaax, npHMeHaioT n p a M u j i a ,  b  KOTOpbix n p a M o a a -  
HeßHoe ÄBH)KeHHe Tpaßepcbi He oöycaoB aeno naananeM HanpaBaaiomux.

Ha <})Hr. 269 noKa3aHa cxeMa s a a n n T H a e c K o r o  K o p o M b i c a a ,  Han- 
âo a ee  aacTO npHMeHaeMoro b BbiKajoaaTeaax b  Tex nan  h h u x  BnaoH3MeHeHHax. 
npH  ABHXíeHHH K0HH0B A  h B  npHMoaHHeftHoro 0Tpe3Ka A B  no npa- 
MUM OA h OB atoöaa Toaxa X  SToro 0Tpe3ica 6yaeT coBepmaTb jjBHJKe- 
HHe no 9aanncy  c noayocaMH A X  h XB.  Xlaa cpeaHeft to h k h  C noayoca 
AC —  CB, t .  e. saan n c  npeBpaipaeTca b Kpyr. CaeaoBaieabHo, 3acT3BHB 
ToaKy C onHCbiBaTb OKpymHOCTb paanyca OC —  A C =  CB h HanpaBHB
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4>h i\  2 6 7 . 2 6 8 .

<l>Hr. 269. S ju iH n iH ie c K H e  KO pO M b icaa .

TOHKy B  no npaM O Ë OB, m h  n onynH M  npHMonHneiîHoe .u B tm e m ie  to m k h  A  
(TOHKa noflBeca KOHTaKTOß). B npHÖnnHeHHOM sjuinnranecKOM KopoMHCJie 
Ban 0  CM emeH c j ih h h h  ÂBHxœHHa t o ^ k h  n o Ä B e ca  KOHTaKTOB A. B c o o t -  
BeTCTBHH C 9THM CMemeHHOË OT CepeÄHHbl OKa3bIBaeTCH H TOHKa K. B .BH -
æeHne t o ^ k h  K  no o k p jo k h o c t h  paanyca OK  b m c c to  snnnnca BH3HBaeT 
OTKnoHeHne b  flBH>KeHHH to m k h  A  o t  np»Moft. Oranot-ieHne s t o , onnaKO, 
HBBennKO. AHanorHnHbiË pe3ynbTâT n o n y q a e T c a  h  npn nepeMemeHHH to m k h  B  
no OKpyiKHocTh pannyca OB (KopOMucno ŚBaiica).

H H T epecH yio  KOM ÔHHamno n p o c r o r o  K p H B o u in n H O -m aT y H H o ro  MexaHH3Ma 
c npnönajK eH H biM  a ju ra n ra n e c K H M  K O poM bicnoM  (<J)Hr. 2 7 1 )  npH M eH aeT  
CüMeHC B CBOHX BblCOKOBOnbTHbIX BblKJIKfflaTenHX. 3 f le c b  b  n o n o )K 6HHax, 
6flH3KHX K KpaËHHM, MeXEHH3M paÔ O T aeT  KaK npOCTOË KpHBOIÜnnH blË, no 
aocTHXieHHH ace  y rn o M  ¡3 3HanHTejibHOñ B ennnnH bi 3aÂHHfi KOHeu; rnaT yH a 
BxoflHT b H a n p a B Ju n o m n e , h  M ex an n sM  n p e B p a ip a e T c a  b n p n ó n n x c e H H o e  
sn n H ir rn n e c K o e  KOpOM bJcno. B n a r o n a p a  TaKOMy y c rp o f lc T B y  MexaHH3Ma 
y n a e T c a  ocym ecT B JiH Tb 6o J ib m o Ë  xozt k o h t 3 k t o b  n p n  OTHOCHTenbHO H e ô o n b -  
iiiHx p a a M e p a x  K an p b in a ro B , T an  h  M exaHH3M a b n e n o M .

§ 78. Ä PyrH E  ÆETAJIH

n p H  f lO B o n tH O  ô o n b in H x  c K o p o c t a x  j ib h 3 kch h h  n o Ä B H Ä H H e  n a c r a  n a ica - 

nnH BaiO T  3H a n H T e n b H y io  s r a B y io  c n n y ; c n o c o Ö H y io  c o B M e c r a o  c  c h j io ë  T a rn  

n p H B o n a  p a sÔ H T b  BbiK/nonaTenb (p a 3 p y n iH T b  M exaH H 3M , KOHTaKTbi, u s o n H T o p u ) .
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<t>nr. 2 7 0 . M ex aH H 3M M a c a a H o ro  b h -  
K JiioaaT ejia  BM-125 aa b o ,aa ,3 -n eK T p o - 

a n n a p a i “ .

H toóh H g ô e æ a T b  stoto , H e o ô x o -  
aHM bi 6y $ e p b i ,  n o r j io m a r o m n e  h 3 -  

Ó b lT O K  S H e p T H H  B  K O H U e  X O fla  

BKJU O M eH H H  H B b IK J IIO q e H H a .

B y  (}) e p bi npuMeHaiOTCH ynpy- 
rne (npyiKHHbi, pe3HHa) h  Heynpy- 
FHe (B03ÂyiuHbiË, MacjiHHbiË). B nep- 
BbJX  H3ÓHTOK KHHeTHHeCKOß 3Hep- 
FHH ÄBHKyiuHxca qaereß npeBpa- 
maeTCH b noTeHUHa^bHyio sHeprato 
OKaTOË npy>KHHH HJIH pe3HHbI, 
bo BTopux -—  pacxo^yeTCfl Ha npeo- 
ÄOJieHHe COnpOTHBJieHHH flBHHie- 
HHK) B03,ayxa h j ih  Macjia, BbiTe- 
Kaiomero qepe3 Heöojibmoe OTBep- 
CTHe H3-nOÄ nopiUHH, CBH3aHHOrO 
C ÄBHlKyiHHMHCa qaCTflMH.

y n p y rn e  a;eMn(|)epbi qacTo npHBoaaT k  KoaeöaHHaM b  KpaßHux noaoace- v 
HHHX, 3aTO OHH qpe3BHqaËHo npocTH h  ÄemeBU. H eyn p yrae aeMntJiephi 
npH npäBHJibHOM Bbiöope paóoTaioT BecbMa naaBHO, noraow aa Ha k o p o tk o m  
yaacTKe xo a a  Becb sanac SHeprHH ÄBHHeymHXca qaereß. Bo3ayuiHbie óycjiepbi 
BCJieflCTBHe öoabiueß h o ä b h i k h o c t h  B03Äyxa öoaee  KanpH3HH, qeM Macaa- 
Hue. H eöoab u ioe  H3MeHeHHe OTBepcTHË aaa Bbixojia B03ayxa (ßcaeacTBHe 
paspaôoTaBUieroca unanHapa nan nopuiHa m u  BcaeacTBHe HenpaBHabHOß -5̂
peryaHpoBKH) 3HaqHTeapHo H3M6HaeT noraom aroiuyio c h o c o ó h o c t b  6y<£epa. ^

B M acaanux BbiKajoqaTeaax c ôoabiHHM oÖT>eMOM Macaa, h ocoóeHHO ,
c MaccHBHbiMH Ho>KaMH, Macao OKa3bTBaeT 3HaqHTeabHoe conpOTHBaeHHe iä$e
ÄBHiKeHHio, npeoÄoaeßaeM oe npHBOÄOM. IlosTOMy, HanpnMep, BKaioqeHHe ^
TeM ace npHBoaoM BUKaioqaTeaa, He 3anoaHeHHoro MacaoM, MoaeeT npw- 
Béera b HeKOTOpwx cayqaax K 3HaqHTeabHOMy yBeameHHio CKopocxeß 
h yaapaM, cnocoÖHbiM pa3ÖHTb BbiKaioqaTeab, ocoöeHHo, ecaH to ate caMoe 
Macao Hcnoab30Baaocb aaa aeMncjjHpoBaHna. ';i,^

B 9K Cna0aTan.H H  H a a o  HMeTb B03MOIKHOCTB B H aeTb, HMeeTCH a n  M acao  ^  
H a n  a p y r a a  > k h ä k o c tb  ( B o a a )  b  B b iK a io q a T eae  h  k 3 k o b  e e  y p o ß e H b , TaK KaK ^
o t  HaaHMHa a o iaK o cT H  h  e e  y p o B H a  3 3 b h c h t  p aö o T o cn o co Ö H O C T b  BUK aio*
q a i e a a .  f l a a  H aóaroaeH H H  s a  ypoB H eM  jk h ä k o c t h  b B H K a ïo q a T e a a x  y e r p a n -  ^

4>Hr. 271 . KoMÖHHIfpOBaHHUft M eX3HH3M  
SSW .



<f>Hr. 272. MacJiHHbia BbiKJnoaa- 
Te.íb BM-23, ycTaHOB.ieHHbiH Ha 

Tejieacne. E a x  o n y m e H .

BaioTCH c n e i íH a j ib H b ie  y K a 3 a T e ; i H .  Y K a s a T e j iH  3 t h  y e r p a H B a iO T C S  b  B H K e  

CTeKJia, B f l e j a H H o r o  b  e r e H K y  6 a i< a  ( r o p i i i K a  h  t .  n . ) H a  y p o B H e  h c h a k o c t h  h j ih  
CTeKJiHHHOft T p y Ó K H ,  c B H 3 a H H O ü  C H H 3 y  c  JK H flK O C T b io , a  c B e p x y  c o o ó m a io -  

in.e0ca c  B 0 3 f l y u iH 0 f l  n o í i y m K o ñ  ( a H a j io r H H H o  y c T p o ñ c T B y  B O f lo y K a 3 a T e a e ñ  

k o t j i o b )  h j i h  aT M O c(| )e p o K .

H H o r a a  npH M eH H iO T C H  y K a 3a i e j i H  n o n j i a B K O B o r o  T H n a ,  n p e f l C T a B J ia io m H e  

n a a B a r o iU H ü  n p o 6 K O B b i f t  h j ih  n y c T O T e j jb i f l  a jiíO M H H H eB b ifí u h j i h h a p  h j i h  u ia p ,  

CBH3aHHbiñ c  H a x o fla m e ñ c H  BHe B H K jnoaaT ejia  y ica3 aT ejib H o ii ro jiO B K oft.
T a n  K a K  c r e K J i a  J ie r n o  3 a rp a 3 H a io T C H ,  3 a T p y a H a a  H a Ó J H o a e H H e , y K a 3 a ie J iH  

n o n j ia B K O B o r o  T u n a  c j ie a y e T  n p n 3H aT b  6 o J i e e  y A o Ó H H M H .

B B b iK H K m T e J ia x  6 e 3  i k h a k o c t h  H a a o Ó H O C T b  b  y K a 3 a T e n a x  y p o B H H  o r a a -  
AaeT, h o  B M ecT O  3 T o r o ,  H a n p n M e p ,  b  B b iK J n o q a T e j ia x  c  c a c a T U M  B 0 3 f l y x o M  

H e o ó x o f lH M b i y K a 3a T e j in  A aB J ie H H H  B 0 3 a y x a  b  p e 3 e p B y a p e  (M a H O M e T p u ) .

B biK jiioqaTejiH  ycraH aB JiH B aiO Tca b  pacnpe.aejiH TejibH O M  ycT po ííC T B e h j ih  
Ha n o j iy  h j ih  b  noABemeHHOM  c o c t o h h h h .  rioA B eiiiH B aiO Tca Ha c r e H e  h j i h  
Ha n e p e K J i a n H H a x  oObiMHO B b iK J iic r a T e j iH  H e6o j ib u io r o  B e c a .  B o jie e  T aacejib ie  
BbiKJnonaTeJiH ycTaH aB JiH B aioTca Ha n o J iy . í l p i i  s t o m  o q eH b  T axcejib ie  b u k j h o -  

qaTejiH  ( c  6 o jii> u ih m  oO teM O M  M acjia H a B b ic o K o e  H an p aa íe H H e 1 1 0 — 2 2 0  kV ) 
K p e n a T c a  H enocpeflCTBeH H O  Ha 4>yHA3MeHT, 6o Jie e  Míe j ie n c n e  CHaóiKaiOTCH

«tnr. 273. fleM OHTaac KaM epbi 
3K cn aH C H 0 H m ajib T ep a  n o c p e a -
CTBOM H efíO JIbU IO ÍÍ B peM eH H O ft 

jieóeflKH.
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pOHHK3MH (KaTKaMH), n03B0JIHK)IU,HMH BbIKaTHTb BblKUIOHaTeUb n p H  HeOÓXO- 
JHMOCTH OCMOTpa H peM OHTa.

J i r a  B b iK U K m T e a e f t  c ó o u b in H M  oO ueM O M  M a c a a  H a n ó o a e e  y a o O H O ft 
H B JiaeT C a n o f lB e c K a  H a  n e p e K a a a H H a x ,  T a n  K aK  o H a  n o 3 B o a a e T  a e n c o  o n y c T H T b  
6 a K  H OCM OTpeTb KOHTaKTbí BblKUIOHaTeHH. riO S T O M y  H3CTO M aCHHHbie B bl- 

K JiioH aT ejiH  M a a o r o  h  c p e a H e r o  B e c a  noaB eiH H B aiO T C H  H a  c n e u H a B b H O f t T e -  
a e a c K e ,  C H a6a< eH H oft KaTKaM H (< |)H r. 2 7 2 ).

B  B b iK U K m T eaax  c  MaabiM o O b cm o m  M a caa , O esM acaaH b ix  h  o a e H b  T a a íe a b ix  
M acaaH bix  BbiKJHOHaTe/iax c  ó o ab iu H M  o 6"beMOM M a c a a  o c m o tp  k o h t 3 k t o b  He 
TaK n p o c T .  B  n e p B b ix  flB yx  a e r e o  a o c T y n e H  o cM O T py  noaB H H iH biíi k o h t b k t ,  
KOHeu K Q T o p o ro  h h h  caM b h x o u h t  H3 K aM epbi (B o a a H b ie  B biK aioaaT eaH  h  
aacT H H H o B 0 3 fly u iH b ie) h u h  a e r e o  m o ik c t  óbiTb BbiTameH. f l a a  OCMOTpa >xe 
HenOflBHJKHblX KOHT3KTOB npHXOaHTCH p a 3 0 H p a T b  BCK) K aM ep y , Ha ,HHe KOTO- 
p o ñ  o h h  y K p e n jie H b i.

B  ó o a b u iH x  MacjiaHbix B biK aioqaT eaax, r a e  MexaHH3M y K p e n aa e T c a  b 
KpbHHKe, npH  9T0M npHXOaHTCH noaHHMaTb BCIO KpblIUKy C MeX3HH3MOM 
H KOHT3KTaMH (t})Hr. 2 7 3 ). noaT>eM KpblUIKH C MeX3HH3MOM H KOHT3KT3MH 
OoabiuHX M acnaHbix BbiKaiOHaTeaea He B c e ra a  y a o ó eH  BcaeacTBHe 6 o a b iu o S  
TaacecTH, T pefíy io m eii y e rp o ftcT B a  coaHUHbix noa"beMHHKOB, nosTOM y b He- 
KOTopbix c a y a a a x  6aKH t b k h x  B biK aioaaT eaeii CHa6a<aioTCH aa3aMH, a e p e a  
KOTopbie n o c a e  B u n y c k 3 h h h  M acaa m ohcho  B ae3 tb  BHyTpb S a n a  h  OCMOTpeTb 
KOHTaKTbí, MeX3HH3M H n p .

TpexnoaiocHbie MacaaHbie BbiKaKmTeaH c OoabiuHM oó-bcm om  Macaa b w -  
noaHaiOTca c noaiocaMH, pacnoaoaceHHbiMH b o ^ h o m  H3 HecKoabKHX 6aKOB. 
npH  pacnoaoiKeHHH Bcex Tpex 4>a3 b o u h o m  Sane B03Moa<eH n ep eóp oc  
ayrn  c oaHoft 4)a3H Ha flpyryio, h t o  Bbi3Baao 6h  MejKay4»a30Boe KopoTKoe 
3aMbiKaHHe. HosTOMy oxiHOÓaKOBbiMH aeaaioTca BbiKaroaaTeaH aHiub Ha He- 
óoabuioe p aóoaee Hanpaa<eHHe h  npn HeóoabuiHx pa3pbiBHbix MomHOCTax, 
npaaesi h  3flecb cj)a3bi oTueaaioTCH a p y r  o t  upyra H30.iHpyioiu.HMH n ep ero -  
pOflKaMH. neperopOUKH 9TH UOHJKHbl ÓbITb UOCTaTOHHO npOHHbIMH, h t o 6m 
BbiaepjKaTb oaHOCTopoHHee aaBaeHHe npn oaHonoaiocHbix k o p o t k h x  3aMbi- 
KaHnax. npH  OoabiuHX pa3pt4BHbix m o iu h o c th x  neperopoaKH CTaHOBHTca 
HacTOUbKO couHflHbiMH h 6aKH HacTOíibKO óoubuiHMH, HTO ueaecoo6pa3H ee  
uaiKayio cj)a3y noMemaTb b  cboH  caMoeroaTeabHbiii, H3oaHpoBaHHbiK H3HyTpH 
6aK. ,H,aa Hanpaa<eHHíí Bbirne 2 0  kV, Kau npaBHJio, (})a3bi noMemaioTca b 
B OTaeJIbHbie Ó3KH. npH 9T0M TpeXÓaKOBbie BbiKHIOHaTeaH OTHOCHTeJIbHO 
HeOoubuiHX pa3MepoB ycTaHaBaHBaiOTCa Ha oóm efí Teaenree, u t o  o óaerea er  
coeaHHeuHe Meacay coóoñ  MexaHH3M0B OTaeabHbix 4>a3 H o6caya<HBaHHe 
BbiKHiOHaTeaH. BaKH ÓoabuiHx pa3MepoB yciaHaBanBaiOTca Ha 4)yHAaMeHTe 
Ka>Kabiñ caMOCTOHTeabHO h  HHoraa aaa óoabiueH a<ecTK0CTH cupenaaiOTCH 
MejKBy C06oñ «eCTKHMH CBH3HMH. CB33b MeXíay MeXaHH3M3MH BCeX TpeX (})a3 
ocymecTBaaeTca npn noMoiun Tar, coeaHHaioui.HX pbiaarH Ha Baaax oTaeab- 
Hbix dpa3.

BaKH M acaaH bix  B biK aioH aT eae íl a e a a io T c a  n p a M o y ro u b H O fi, O BaabH O ñ h u h  
K p y r a o f t  4>°PMU- r ip a M o y r o a b H b iñ  6aK, K au  M eHee n p o H H b ik , n p H M eH aeT ca  
a H iu b B  H eéo a b iu H X B b iK aK )H aT eaax (H an p H M e p , B M -5 , B M -1 4  3a B o a a  n 3 a e K T p o -  
a n n a p a T “ ) . O h  n o 3 B o a a e T  b cpaB H H TeabH O  H eó o ab u iH X  ra ó a p H T a x  yM ecTH Tb 
B ce TpH c})a3bi BaKH m o iu h w x  B biK uioH aT eaeti h  n p H  b m c o x o m  H anpaaceH H H  
n o ^ T H  HCKaiOMHTeabHO H 3 ro T C B aaio T ca  K pynib iM H , TaK KaK o h h  o ó e c n e a H -  
B aioT  H a H d o a b u iy io  npoHHOCTb n p n  oaH H aK O B oñ 3 aT p aT e  M a T e p n a a a .
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F . y n p aB jieH H e BMKjiioqaTejiHMH 

§  79. OBIUHE COOEPAHŒ HH3

Kam'flbifi B U K aioqaTeab h c o ô x o â h m o  HMeTb B03M0>KH0CTb BKaioqHTb, a e p -  
acaTb bo  BKaioqeHHOM noaoa<eHHH HeoöxoÄHM oe BpeMa, BHKjiroqHTb h  a e p -  
KaTb B BbiKJiioqeHHOM noaoaceHHH. B c e  s t h  ä s H c tb e s  m o jk h o  npoH 3B ecTn 
H en o cp eacT B em io  CHaoft q e a o ß e K a  ( o t  pyi<H). O anaK O  CHJia q e ao ß e K a  He- 
BeaHKa h 3 # b h c h t  o t  c o c to h h h h  e r o  3ÄOpOBhH h  (f>H3nqecKOfi pa3BHTOCTH; 
nnn pa3JiHqHbix aro ,aeß  o n a  p a 3 aH q n a . 9 t o  b h o c h t  HeonpeaeaeHHO CTb. 
b n p o u e e c  BKaioqeHHSi BcaeacTBHe pa3aH qH bix o t  c a y q a n  k  c a y q a io  C K opo- 
cTeË KOHTaKTOB, n o a y q a io m n x c s i npH  BKaioqeriHH o t  pyKH. riosTO M y y n p a s a e -  
H He OT pyKH npOH3BOÄHTCH TOJIbKO B taMblX HeOTBeTCTBeHHblX c a y q a a x  
npH HeöoabiiiH X  BUKJiioqaTejiax, a a  h npH  s to m  BbiKaioqeHHe npoH 3B o- 
ä h t c s  nyTeM ocBoöoxm eHH H 3aBea.eHHbix bo BpeMa BKJnoqeHna npyxcHH.

K a n  n p H  B K a io q eH H H , T äK  h  n p H  B b iK .n o q e n n n  H e o ó x o A H M a  3 n a q n T e .q b n a H  
C K O pocT b ÄBHm eHHH KOHTaKTOB. B  n e p B O M  c a y q a e  O H a H e o Ô x o flH M a  aux 
HOCTHXieHHH Â O CTaTO H H O Ë yCTOfiHHBOCTH KOHTaKTOB n p H  B03M 0HCH0M  B K atO - 
qeHHH H a c y m e c T B y io m e e  K o p o T K o e  3aM biK aH H e h ,  K pO M e T o r o ,  a a a  ö b i c T p o r o  
BSB cpm eH H si n p o H e c c a  b k a i o h b h h h  ( n a p a a a e a b H o e  B K a io q e H H e  c h h x p o h h 3 h -  
p o ß a H H b ix  M au iH H ). B o  B T O poM  c a y q a e  3 H a q H T e a b H a a  C K o p o c T b  H e o é x o à H M æ  
B COOTBeTCTBHH C yCÍIOBHHMH ra illß J IH H  flJTH.

K an B K aroqaiom ee, TaK h  BbiK Jiioqaiom ee ycT poöcT B a Äoam Hbi 33TpaTHTb 
HeKOTOpyio SHeprHK) f la a  npeoÄOaeHHH conpoT H B aeim ft ÄBHXceHHio h c o -  
OÓmeHHH aBHJKymeftCH M acce HeOÔXOÂHMOË CKOpOCTH . SHepTHH 9Ta npw  
BbiKaioqeHHH ao cT aB aaeT ca  oöbiqHO npyacHHaMH, 3aBOÄHMbiMH b  n p o -  
uecce BKaroqeHHH. npyxcH H bi oöbiqH o BCTpaHBaioTca b  n ep ea aT o q H b iö  M exa- 
HH3M B biK aroqaT eaa h  cocTaBaaiOT c hhm  o a h o  u e a o e .  SH eprH H  ä jih  BKaio- 
qeHHH ao cT aB aaeT ca  cneuHaabHbiM H npHBoaaM H, paccMOTpeHHbiMH HH>Ke.

06o3HaqHM G Bec ijBHKymHXca qacreft, npHBeaeHHbift k  Toqxe no^Beca 
nOflBHXÎHblX KOHTaKTOB; npH ÆBHJKeHHH KOHTaKTOB BHH3 ÔyaeM IIpHIIHCH- 
BaTb eMy noaoxŒTeabHbift 3 H 3 k  (noMoraeT â b h x c c h h k ) ) ,  npw flBHXceHHH

( j
B B ep x — O T pH p aT eab H b iË ; m  —  M acca  ,n.BH>Kym,nxcH q a c T e ft;  R  —  C H abr

F
conpoTHBaeHHH ÂBHMceHHio; F  — npHJioxieHHyio k  Toqxe noaßeca k o h t h k to b  
BHeuiHioio C H ay .

T orna ÄBHÄymaa cn a  a öyaeT

Fl =  F ± G  — R. ( 7 9 , 1 )

9 ïa  CHaa co o 6 m ,aeT  ycK opeH H e aBHHiyiHHMCH qacraM , paB H oe

àv  Fx  F ^  /?

( 7 9 , 2 )

o

9 t o  y p a B n e i iH C  n o K a 3 b iB a e T , h t o  n p H  n p o q u x  p a B H b ix  y c a o B H a x  b  o â h o  
h  t o  Â e  BpeM H 6y a e T  a o c r a r a y T a  TeM  ö o a b m a a  C K o p o c T b , qeM  M e H b iu e  

M a c c a  ÂBHJKymHXCH q a c T e Ë .
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n p S K T H ^ec K H  ó o n b w n ñ  H H T ep ec  n p e Ä C T a ß ra e T  y p a B ń e H H e , CBH3LiBa¡oiu,ee 
:KOpOCTb C XOXOM KOHTaKTOB. 

S a e p r H a ,  3anaceH H asi Â B H H iym eËcn M a c e o Ë Ha n y r a  s ,  ö y a e T

mv2
~~2~ =  /

o

Fy ds.

rioÄCTaBjiHH BMecTO F y ero 3 H a n e H H e  h 3 y p a s H e H H a ]  (79,1) h  H H T e r p n -  
pyn, noayHHM BupaaceHHe

- y  n
(F —  G — R) ds, (79,3)

C B H 3H B afO iii,ee C K o p o c T b ,  Â eË C T B yK )nxy io  CHJiy h  n y T b .

B b i K J i i o H e H H e .  3 a e c b  F  ¿ y ç e T  cHíia O T K aro q a io m e íi npy acH H b i, M e- 
HHK)ffltaaCsfB 33BHCHMOCTH OT XOJia. EcJIH IIpyXÍHHa ÄeftCTByeT Ha BC6M 
íipoTSDKeHHH xoH.a sm 1,  t o  cmna e e  npn j i io ó o m  npoiiexcyTouiioM 3H a n e -  
HHH 5  6y a e T

F =  c (sm— s), 

r a e  c — ynpyrocTb npyacH H U  b  kg/cm. 
:;-R =  Rx —  c o n p o T H B .a e H H e  aB H jK eH H io  B c a e a c T B H e  T p e H r a  3 3 b h c h t  o t  
CKOpOCTH H x o a a ,  O aH 3K O , T3K  K aK  OHO OÖblHHO Ma.TO n o  C paB H eH HK ) 
c  F  h  G, H3MeHeHHHMH e r o  M o m o  i i p e n e ó p e H b  h  C H HTaTb R x —  c o n s t .

Toraa, n o acT a B H H H  3 t h  m ia n e iiH H  b  y p a B H e H H e  (79,3) h  peman ero, 
noayM H M

« = 1 / (79,4)

l i o  3TOMV ypaBHeHHio npH saaaHHOft ynpyrocTH  npyK H H u c m okho  
noacHHTarb opHeHTHpoBorao CKopocTb Ha jik>6om yqacTKe iiy .H  s, n o - 
CTpOHTb KpHByto V =  /  (s), x a p a K T e p H 3 y ro m y io  n p o p ecc  BUK JiioqeH H S b h k h ío -  
'¡areaH , h b c a y a a e  HeoóxoaHMOCTH H3Meiurn> c.

ÜÍIH OpHeHTHpOBOTHblX paCHÔTOB M05KH0 pCKOMCHJlOBaTh OIipeaeJICHKC 
ynpyrocT H  npy>KHHW c h3 ypaBHeHHs (79,4), 3aaaB ascb CKopocrbio b  He- 
k o to p o ë  TOHKe nyTH. H anôoabHiHË HHTepec npeacTaBJiaeT m om cht pacxoac- 
aeHHH KOHTaKTOB. CKOpOCTb B 3TOT MOMCHT S =  S OÔHHHO JieHCHT

b  n p e a e a a x  vK =  1 , 5 — 2 ,0  m / se c . 

P e in an  ypaBHeHHe (79,4) OTHoarre/ibHO c, mu nojiywM

s
S 2 -

( 7 9 , 5 )

1 H H o r a a  npyacH H bi y c T p a H B a m c H  aeáC T B yrom H M H  He H a b c c m  npoTHHceHHH 
xo a a .  B 9T0M ca yqa e  ya a c T K ii x o a a  c npyxcHHOíí: n 6e3 Hee aoaacHU  paccM aTpH- 
BaTbca OTaeabHO. B nepBOM  a j ih h o ë  l CHJia n p y sc H H u  ö y a e i

F = c { l  — s),
a  b o  BTOpoM F — 0 , h o  H M eetcíi HanaabnaH  c x c p o c ib  v¡,
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n p H  JISÎiCTBHH npy>KHHW He H SnoepeaC TB eH H O  Ha TOHKy HOilBeCa KOH
TaKTOB C COOTBÓTCTBeHHO ÄOaiKHO Ó bITb H3MeHeHO. T o  HCe CaMOe OTHOCHTC« 
K c a y a a io  H a a n ™ »  HecKOJTbKHX npyacH H , a  n e  o â h o ë .

B K J i j o q e H H e .  Cnaa F  npH BKaioqeHHH e c T b  cnaa Tarn cooTBeTCTByio- 
mero npHBoaa, npHBeneHHaa k  TOHKe nonBeca k o h t 3 k t o b .  Cnaa 3Ta aa«  
öoJibUiHHCTBa npHBOÄOB nepeMeHHa b 3aisHCHMOCTH o t  xo aa . AnaaHTHHecKoe 
BHpaaceHHe H3MeHeHHs s t o ë  cnabi He Bceraa b o 3 m o 3 k h o  cocraBHTb, no3TOMy 
pacneT npHxoflHTca BecTH aaa cpeaHe« CHabi Tara, caHTaa ee  nocToaHHofi 
F  = =  c o n s t. ,

C o n p o T H B a eH H e R  b  a a n a o M  c a y a a e  c a e a y e T  CHHTaTb c o c to h ip h m  h 3  a c y x  
qacT eft: co n p o T H B aeH H a 3 3 b o â h m o ë  O T K aio aa io m eH  n p y a rn H b i c s  h  c o n p o -  
THBaeHHíí TpeHHH R v  KpOM e T o ro ,  n p H  BKÄioaeHHH B b iK a io a a T e a a  Ha k o -  
po T K o e B03H H K aroipH e sa eK T p o a n H aM H ae cK H e c n a b i  F  TaK ace oK a3biB aioT  

a iia a H T e a b iio e  C o npoT H B aeH H e j ib h ik s h h io .  3 aeK T p o aH n aM H < iecK aa  c n a a  H aavi- 
HaeT aeficTB O B aT b b  KOHpe x o a a  B K a to a e n n a  c  MOMem-a aaM biKaHHa p e n n ,  
K O T opuft b  nepBO M  npHÖaHaceHHH m o ä h o  c a n T a T b  c o B n a fa io n iH M  c  MOMeii- 
TOM K acaH H a KOHTaKTOB.

TaKHM o6pa30M npH BKaroqeHHH 6e3 KopOTKoro aaMbiKaHHH CHaa c o n p o 
THBaeHHa paBHa

R  . =  R ^  - f -  c • s

a  npH HaaHHHH K o p o T K o r o  o t  MOMeHTa KacaHHa KOHTaKTOB

R =  R[ +  c - s  +  Fa ,
npHqeM  R /  >  R x Ha BeaHHHHy T peH H a b  KOHTaKTax.

B  nepBOM  c a y a a e  n o  ypaB H eH H io  ( 7 9 ,3 )

8

~ f  ( F ± 0 - R 1 - c - s )  d s  =

0

h c n a a  T a ra  n p H B o a a

3 a a a ß a a c b  a c e a a T e a b H o ä  C K o p o cT b io  b  m o m c h t  K acaH H a KOHTaKTOB s  —  
=  s m —  s K, n o  ypaB H eH H io ( 7 9 ,7 )  m o ä h o  h 3 ë t h  H e o ß x o a iiM y io  c H a y  T a r a  

n p H B o a a . C K o p o c T b  b m o m c h t  K acaH H a KOHTaKTOB n o  aaHHWM pa3aH H H M x 
aB TopoB  a o a iK H a  óbiT b  n o p a m c a  1 ,5 — 2  m /s e c .

Y paB H eH H H  ( 7 9 , 6 )  h  ( 7 9 ,7 )  n p H Ö aH a c e H H b ie  h M o ry T  c a y a c H T b  a a a  
o p H eH T H p o B O H H b ix  n o a c a e T O B . P e 3 y a b T a T b i ,  n o a y a e H H b ie  n o  h h m , K o p p e K T H - 

p y iO T c a  H cnbiTaH H HM H  B b iö p a H H o r o  n p H B o a a .
C  MOMeHTa K acaH H a k o h t 3 k t o b  b c a y a a e  K o p o T K o ro  3aM HKaHHa a a e K T p o -  

Ä HHaM HaecK aa c n a a  npoT H B oaeË C T B yeT  B K aioaeH H io, h  n p n  H eaocTaroaH O C TM  
C H abi T a r a  n p H B o a a  k o h t 3 k t h  M oryT  ocTaH O B H Tbca, He a o f t a a  a o  n o a o a c e -  
h h h  B K aioaeH H a h , c a e a o ß a T e a b H O , p a H b iu e ,  h cm  B b iK a io a a T e a b  6 y a e T  3 a -  
n e p T . n p o B e p H T b  aocT aT O H H ocT b c n a a  T a ra  n p H B o a a  a a a  B K atoaeH H a Ha 
K OpOTKoe MOKHO c a e a y io in H M  y n p o m e u H H M  nyT eM , caH T aa  Fg =  c o n s t .

17 3a«. 1311. — E ynceB m  K). B. h Mejn>KyMOB A. M.

( 7 9 .6 )

( 7 9 .7 )
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KHHeTHHecKaa aHeprnn aBHacymHXCH aaereß h aHeprna, aocTaBHHeMa» i
npHBoaoM, pacxoayiOTCH Ha npeoaoaeHHe conpoTHBaeHHß, npnaeM b npe- l
aeae b  MOMeHT, Koraa msx3hh3m 3ameaKHeTca, t . e. 6 y a e T  npoflaeH Beet :
nyTb b KOHTaKTax sK, CKOpocTb MOJKeT CTaTb paBHoß Hyaio. Toraa ycao- p
BH6M apcTaTOHHocTH cHabi TH re  npHBoaa öyaeT j1

* # á ■Fs.

H au

m v $

2 s *

rae v 0 ~ CKopocTb b momcht xacaHHH k oh t3k tob ; sk  —  xoa  noaßH>KHbix 

KOHTaKTOB B HenoaBH)KHblXJ C |  S m   CpeaHHH CHaa n p y a iH H b l Ha

ynacTKe, cooTBeTCTByiomeM xoay b KOHTaKTax.
ÜpH 3HaaHTeabHOM npeßocxoacTBe BeanaHH aeBOß aac™ no cpaBHeHHio 

C BeaHHHHaMH npaBOß CKOpOCTb B MOMeHT 3aU],eaKHBaHHH MOHieT HMeTb 
em e 3HaHHTeabHyio BeaHHHHy, h to  MoaceT npHBec™ k cnabHbiM yaapaM. 
FlosTOMy HHoraa npHMeHHioT oTKaioaeHHe npHBoaa (F =  0) b momcht Ha- 
aaaa KacaHHH KOHTaKTOB.

r a e  t  —  B peM H , b  T e a e H H e  K O T O p o ro  a o a x o i a  6 b iT b  a o c T a ß a e H a  3 H ep rH H .

ripn H e n o c p e a c T B e H H O M  n p e B p a u x e H H H  a H e p r a n  H C T oaH H K a b  M e x a H H a e -  

c K y io  p a ö o T y  B K aio aeH H H  B peM H  t  ö y a e T  p aB H O  B peM eH H  B K aio aeH H H , t .  e .  
COCT3BHT B ec b M a  H e ß o n b i n y i o  B eaH H H H y. M o m n o c T b ,  pa3B H B aeM aH  h c t o h h h -  
k o m  S H e p rH H , 6 y a e T  n p n  s t o m  c o o x ß eT C T B eH H O  B e a n x a ,  a  B M ecT e c t o m ,  

ao a> K H b i ô b iT b  np O H H b i h  a a e M e H T b i, n e p e a a i o m H e  3 T y  M OUWOCTb.
BÓ3M05KH0 B B eaeH H e HpOM eiKyTOH Horo n p e ß p a m e H H H  S H ep rn H  HCToaHHKa 

b n o T e H H H a a b H y w  a n e p r H io  c o c t o h h h h  « a n  K H H eT H aecxyio  S H e p n n o  aß H x cy - 
m n x cH  M acc, K O T O poe m o h íc t  npoH 3B oaH TbC H  b  T eaeH H e o ra o c H T e a b H O  a a n -  
r e a b H o r o  npoM eacy T K a BpeM eHH, n o p n a x a  H ecxoabK H X  c e x y H a  n a a  a a » e  
MHHyT n p n  cooTBeTCTBeHHO M a ao fl n o T p 'eö an eM O ß  m o i h h o c t h .

C o O T B e T C T B y iO m H e  n p H B O a b l  C 3 T O ß  T O H K H  3 p e H H H  M O Ä H O  p a 3 Ö H T b  Ha 

a ß e  r p y n n w :

1. n p H B o a b i  n p H M o r o  a e ß C T B H H  —  p y a H o ß ,  aaexT p o M arH H T H b iß  
M MOTOpHblß,

2 .  i l p H B O a «  K O C B C H H O r O  a e ß C T B H H  H H ep H H O H H blß , n p y K H H -
H b iß  h  n H eB M aT H aecK H ß .

S H e p rH H  a a n  n p H B o a o B  o ö e n x  r p y n n  H c n o a b 3 y e T c n  h h h  a a e K T p H a e c K a a  

H a n  M y cK y a b H aH  S H ep rH H  a e a o B e x a .
B o a b u i a a  n o x p e Ö H a H  m o i h h o c t i .  9  a  e  k  t  p  h  a e  c  k h x  n p H B o a o B  n e p B O f i rp y n n w  

B CBH3H C npH M eH C H H eM  H H 3K O rO  HanpHHCeHHH (oÖ bIH H O  1 1 0 — 2 2 0  V )  n p H -

W '

§  80. riPH B O U bl BblKJlIOMATEJIEH

R n a  coBepuieHHH p a 6 o ™  BKaioaeHHH HeoóxoaHMO 3aTpaTHTb SHeprnio W . 
SHeprHH 3Ta aoCTaBaneTCH HeKOTopbiM hctohhhkom , pa3BHBaioiuHM np», 

3TOM CpeaHKHO MOlUHOCTb, pHBHyiO
w

p  =  — ~ 
t  ’
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3aK. 1311. K>. B. EyTKEBHH u A.M MEJ1LKVMOB. Annapaíypa pacnpe^ejiHTejibHux ycTpoiłcrB 
LHCOKOro HaiIpîDKeüUfl.
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BOÄHT k  ÓOabIHHM B6JIHMHH3M
n o T p e ô a a e M o ro  TOKa, a o x o a a -  
m e r o  a o  4 0 0  A . n p H B o a u  b t o - 
p o f l  r p y n n b i  oö b iaH O  n o T p e o -  
a a x r r  He ö o a e e  0 , 5 — 1 k W .

P y H H b i e  n p H B O A u  n p n -
MeHHiOTca a n u ib  a a a  n e ö o a b -  
UIHX He OTBeTCTBeHHHX BblKJHO- 
a a T e a e Ë  u n p e a c T a ß a a iO T  c o ö o f l  
MaXOBHK, CBH3aHHblfł a e p e 3  KO- 
p o ö x y ,  3aK aK )H aiom yio  b c e 6e  
p a c n e n a a x n n e e  ycTpoËCTBO , c 
eaaoM  B b ix a io a a T e a a .

S j i e K T p O M a r H H T H b l Ü  
n p H B O J  (cOJieHOHÄHUft) (4>Hr.
2 7 4 )  n p eacxaB JiaeT  x a T y u ix y , 
noM em eH H yio  b a<eae3HbiË h jih

MyryHHbifl x o > x y x , B T arH B aio m y io  n p n  oÔ TexaH H H  t o k o m  > x eae3 H b iË  c e p a e a -  
H HK, C B a 3 a H H b if l c  B a a o M  B b iK a io H a T e a a .

C n a a  B T a rn B 3 H H a  n p n ö a H ix e H H O  p a B H a

F =  4B*S- 1 0 ~ 8
rae B —  HHayKUHa b B03ayuiH0M 3a30pe /;

^ — c e a e H H e  C e p a e a H H x a  b c m 2

T a x  x aK  a a a  B 0 3 a y x a

A W

npH-4>Hr. 274. CxeMa aaeKTpoMarHHTHoro 
Boaa.

a  — c  iu io c k h m  c e p w i H H K O M ;  b —  c  k o h h h ô c k h m  c e p -
AeHHHKOM.

k g ,

B =  .
0 ,8 1

n r*
TO

4 (v4W )2 w 2 

0 ,6 4  • F
1 0 ~ 8 =  1 9 ,6  • 10

- s  (A W
V m -

( 8 0 ,1 )

kl3  3 T o ro  ypaB H eH H a BHaHO, HTO c n a a  t h t h  3 a e x T p o M a ra H T a  3H aaH TeabH O  
H 3M ew aeTca c  H3MeHeHHeM B eanaH H bi B 0 3 a y u iH o ro  3 a 3 o p a ,  h a n ,  H H aae ro -  
B o p a , —  c  x o a o M  c e p a e a H H x a , cnabH O  B 0 3 p a c T a a  k  x o H n y  n p o n e c c a  B b ix ax )- 
aeH H a. r ip a x T H H e c x n  c n a a  T a rn  O T a n a a e T c a  o t  B biancaeH H O Ë  n o  ypaB H eH H io 
( 8 0 ,1 )  B caeacT B H e B a n aH H a Ha H ee  ó o k o b h x  noTOKOB p a c c e a H H a  c e p a e a -  
HHKa h aB aeH H a H acb im eH H a > x eae3 a .

H a 4)nr. 2 7 5  noKa3aHbi BbiancaeH H aa [n o  (|)opMyae ( 8 0 ,1 )]  h a x c n e p n -  
MeHTaabHaa xpHBbie c n a b i  T a r a  a a a  o a H o ro  h t o t o  ace aaeKTpoM arHHTa.

H H o r a a  c e p a e a H H K H  s a e x T p o M a ra H T O B  a e a a iO T  K O H naecK H M H  2 7 4 ,0 ) , 
B c a e a c T B H e  a e r o  n p n  t o m  ix e  x o a e  c e p a e a H H x a  y M e H b in a e T c a  B 0 3 a y u ]H b iË  
3 a 3 o p  h  c n a a  T a r a  H 3 M eH aeT ca  M eH ee p e3 K O .

S a e K T p O M a rH H T b i M o ry T  n n T a T b c a  x a x  n o c T o a H H b iM , T a x  h  nepeM eH H biM  
to x o m , o a n a x o  n p H  nepeM eH H O M  T o x e  a a a  o a H O Ë  h t o ë  >xe c n a b i  T a r a  
p a 3 M e p w  n o a y a a w T c a  6 o a b u in M n ,  n o s T O M y  a a a  n p H B O a a  B u x a r o a a T e a e k  
n p H M e H a x )T , raaB H b iM  o 6 p a 3 0 M , a a e x T p o M a r a n T b i  n o c T o a r iH o r o  T o x a .

Tax x a x  n p H B o a b i B b ix a io a a T e a e Ë , B o o ö m e  roBopa, p a ö o T a m  He aacTO ,, 
TO b oÓM OTxe x a T y m e x  saex T p o M araH T O B  a o n y c x a x )T  aoB oabH O  6o a b iu n e :

17*
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IMOTHOCTH TOKa, a  HMeHHO
a o  5 0  A / m m 2. O o a T O M y  

fljiH T eJibH oe n p H K aio ae H H e  
an e K T p O M a rH H T a  k  i io c t o h h -  

H O M y  H an p H łK e H H io  n e a o -  

n yc T H M O .

M 3M e H e H H e  >Ke BeaHMHHbi 

TO K a  n o  M ep e  yM e H b iu e H H a  

B o s a y u iH o r o  3 a 3 o p a  u j m  
a a e K T p o M a rH H T a  nepe iaeH - 

H o r o  TO Ka, n n T a io m e ro c H  

OT H C TO TH H Ka  C nO CTOH H - 

HblM H anp îD KeH H KM , O T ÍIH - 

naeTca ot n3MeHeHHH, 3a- 
a a n H o r o  yp aB H e H H e M  ( 8 0 , 1 ) .

9 t o  oö -bH CH aeTca  TeM, 

MTO npn yMeHbmeHHH 3a- 
so p a  pacTeT HHayKTHBHoe conpoTHBaeHHe h , caeaoBaTeahHo, naaaeT tok h 
BejinnnHa AW .

S ^ e K T p O M a rH H T H b i«  n p n B O Ä  H B aae fC H  H a n ö o a e e  n p o c T b iM  h  a e m e B b iM  

npHBOÄOM, H M e io ip H M  a o B o a b H O  y a o Ô H y io  x a p a K T e p H C T U K y .  OanaKO oh  
H M eeT  h H eK O T O p b ie  HejTOCTaTKH. Í lp e a í f le  B c e ro  a n a  H e ro  T p e ö y e T c a  n o -  

CTO H H H blË  TO K  aO BO nb H O  Ô O a b U IO Ë  BeaHHHHbl ( « o  4 0 0  A ) ,  T. e. M O Iim a a  

a K K y M y a a T o p H a a  ó a T a p e a ,  T p e ó y io m a a  y x o a a .  B o -b to p h x , H a p a c T a H H e  TO K a  

B K a T y u iK e  n p O H C X o a iiT  He M ra o B e H H o  B c a e a c T B H e  ô o a b iu o Ë  ee H H a y K T H B - 

h o cth  h a a a  ö o a b m n x  p a 3 M e p o B  a a e K T p o M a rH H T O B ,  B p e M a  B K a io ae H H H  bh- 
K a ro n a T e a a  H H o ra a  n p e B o c x o á n T  a o n y c n a e M o e  c  to h k h  3 p e H n a  chhxpohh- 
aau H H .

S a e K T p o M O T O p H b i f t  n p H B O f l .  B a a  MOTOpa b s t o m  c a y a a e  CBa3aH  

c  B a a o M  BbiKaioHaTeaH a e p e 3  c n c T e M y  3 y 6 n a T H X  K o a e c  h (jip H K U H O H H y io  

M y4)Ty.
MoTop aaa  npHBoaa aoaaceH oóaanaTb momchtom, 3aBncam,HM ot cko- 

pocTH, nosTOMy oöbiHHO Hcnoab3yíOTCa cepnecHbie aBHraTean nocToaHHoro 
Han nepeMeHHoro TOKa. H ncao oóopOTOB aBHraTeaa k KOHuy nepHoaa 
BKaioneHHa aocraraeT 3  5 0 0 — 4  0 0 0  o6 /mhh. KpaTKOBpeMeHHOCTb nepHoaa  
BKaroaeHHH no3BoaaeT aonyocaTb öoaburae Harpy3KH. B aaroaapa STOMy 
pasMepbi aBHraaeaa rioayaaiOTca OTHocHTeabHo ueöoabmHMH. B  KOHue ne- 
pHOÄa BKaroaeHHa ÄBHraTeab aBTOMaTHnecKH oTKaionaeTca ot ceTH, a 4>pHK- 
HHOHHaa My(j)Ta no3BoaaeT aBHraTeaio npoaoaacaTb BpaipaTbca yace npn  
ocTaHOBHBiireMca Baae BbiKamaaTeaa. Baaroaapa aroMy H3ÖeraiOTca yaapbi, 
h H3ÖHTOK KHHeTHnecKoft SHepran Bpamaromeroca ÄBuraTeaa nocTeneHHO 
noraom aeTca conporaBaeHneM TpeHHa b Myc})Te. Tanne npHBoabi npHMeHa- 
lOTCH aaa  BKaioneHHa OTHocHTeabHo HeöoabiuHX BbiKaronaTeaeft.

J tp y r o f t  pa3H O BH flH O C Tb io  a a e K T p O M O T O p H o ro  n p H B o a a  n p a M o r o  aeËC TB H a, 

n p .H M e H a e M oË  a a  a  mohihrx Taaceab ix  M a c a a n b tx  B b iK a ïo n a T e a e Ë ,  H B aae T ca  

n p H B o a  G E C ,  c x e M a  K O T o p o ro  H 3 0 0 p a jK e H a  H a 4)Hr. 2 7 6 .  F lp n  B p a m e H H H  

Ä B n ra T e a a  B c a e a c T B H e  n e H T p o ô e a c H O Ë  CH ab i r p y 3 H  p a c x o a a T C a  h TH H yT  3a  

co6 oë y n o p H b iË  n o f lu iH n H H K  h C Ba33H H yK ) c hhm T a ry ,  n o B o p a a H B a ro m y io  

B a a  B H K a io n a T e a a .  H n c a o  o ö o p O T O B  a B H ra T e a a  äoxoäht a o  4  0 0 0  b M H H yT y . 

J],BH raTeab n o rp e ó n a e T  a o  2 0 0  A  n o c T o a H H o ro  TO Ka.

800 

700 

I  600 

1  500 

§ 4 0 0  

300 

200 
m

4>nr. 275. 3aBHCHMOCTb cnabi Tarn aaeKTpoMarHHTa 
o t  xoaa cepaeaHHKa.

/ —no ypasHeHHio (80,1); I I — sKcnepHMeHTaabHas.
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<í>Hr. 2 7 6 . C xeM a a a e K T p o M O T o p H o ro  277 . n p H H U H n n aJ ib H a fi
npHBO.ua O E C . cx eM a  H H epnH O H H oro n p n -

1 —  s a e K T p O M O T O p ; : 2 —  n a p a j i J i e j i o r p a m  c  B O fla.
r p y s a M H ;  3 —  y n o p m j f t  n o A iiiH n H JH K ; 4 —  T a 

r a ;  5 — p b i n a r  H a  B a j iy  B u K J H O ia T e a a .

M H e p u H O H H b i f t  n p H B o n  ((J)Hr. 2 7 7 )  H c n o a b 3 y e T  K H H eT H aecK y io  
sH e p rH K ) B p a m a io m e Ë C H  M ac c b i. M a x o B a a  M a c e a  M eaaeH H O  ( a o  1 0  c e K .)  
p a3 B o p aM H B aeT C H  a o  T e x  n o p ,  n o n a  o H a  H e h 3 k o i i h t  a o cT a T O H H y io  a n a  
BKaiOHeHHa B b iK a io q aT ea H  c HeoóxoaHMoft c K o p o c T b io  K H H eT H aecK y io  S H e p -  
r m o .  í l o  aocT H jK eH H H  H e o ô x o a n M O Ë  c k o p o c t h  B p a m e H n a  m 3 x o b h k  n p n  n o -  
M om H  p e H T p o ó e jK H o r o  3 a M b iK a T e a a  h j ih  c n e n n a a b H o r o  y e r p o Ë C T B a  c u e -  
n aaeT C H  tp p H K iw o H H O  c  B aa o M  B b ii< a ioLi a T e a a  h  B K a K m e T  n o c a e a H H Ë ,  O T a a -  
B aa  CB0H3 S H eprH K ) n p n  yM eH binaio iii.eM C H  q n c a e  o ó o p o T O B . H 3 ó h t o k  3 H e p -  
t h h  M axoB H K a 3 á T p a q n B a e T C H  H a n p e o a o a e H H e  T p e H H a  b  « P p h k u h o h h o m  

co eaH H eH H H  n p n  H en o aB Ë m H O M  B aa e  B b iK a io n a T e a n .
M ax o B H K  MOJKeT n p H B o a H T b c a  b o  B p a m e H H e  o t  p y K H  H a n  n p n  n oM O iuH  

H e ö o a b u i o r o  s a e K T p O M O T o p a . M o m H O C T b , n o T p e ö a a e M a a  a a e ic rp o M O T o p o M , 

B ecbM a H eB e aH K a  —  0 , 3  - h -  0 , 5  k W ,  h t o  c o c T a B a a e T  r a a B H e Ë m e e  n p e H M y m e -  
CTBO H H e p u H O H H o ro  n p H B o a a  K aK  h  o c T a a b H b ix  n p n B o a o B  K O C B eH H oro  a e Ë -  
CTBHa, T3K  K aK  o r a a a á e T  H e o ó x o a n M o c T b  b  m o i h h o ë  aK K yM yaaT O pH O Ë  6 a -  
r a p e e .  ,H ,B H raT eab  M o m eT  n H T a T b c a  o t  ceT H  n o c T o a H H o r o  a n a  n e p e M e H H o ro  

T o n a .
r i p H B o a  c a a e K T p o M O T o p o M  H M eeT n o  cp aB H eH H io  c p y q H b iM  n p e n M y m e -  

CTBO B B 03M 0Ä H 0C T H  aHCTaHU,HOHHOrO y n p a B a e H H H . n p H  9TOM OÖblMHO n p n  
aocT H B íeH H H  H e o ó x o a H M o r o  H H c a a  o ó o p o T O B  M axoB H K a aB T O M a ran e cK H  n o -  
a a e T c a  CHTHaa H a  lu .ht, n o c a e  ñ e r o  c u e n a e H ^ e  M axoB H K a c B aao M  B b iK a to -  

a a T e a a  M o m e a  6 u T b  n p 0 H 3 B e a e H 0  b  H e o 6 x o a H M b iË  M OM enT B peM eH H  a a e K T p n -  

aecK H  n o  B o a e  o n e p n p y i o m e r o .
I l p y m H H H b i Ë  n p H B O a  (4 > h t .  2 7 8 ) .  H e o ó x o a H M a a  a a s  BKaioqeHHH 

SHeprHH 3a n a c a e T c a  h  x p aH H T ca  a o  H e o ó x o a H M o ro  MOMeHTa BpeMeHH b  n o -  
TeHUHaabHOM B H ae b p acT H H y T b ix  n p y m n H a x .  n p y m n H u  pacT arH B aiO T ca H an 
o t  pyK H  H an  n p n  noM O injn saeK T poM O T opa . H a »  b o 3 m o ík h o c th  H cnoab30B aH H a 
H e ô o a b u io Ë  C H au  a B n ra T e a a  n p n  3 a B o a e  m o u íh h x  npym H H  B B oaaT ca n p o M e- 
m y T o q H b ie  n e p e a a q n .  O aH O  h3 T aK nx ycTpoËC TB noK 33aH O  Ha 4)H r- 2 7 8 .  
K y a a K  1 ,  B pam aeM biË  o t  pyKH naH  aaeK ip o M O T o p o M , T o a k a e a  p b ia a r  2 ,
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<í>Hr. 278. CxeMa npyacH H H oro npH B oaa 
(3 a B e a e H H o e  co cT o aH H e).

1 - -  KyaaK ; 2 —  TO jiKaiowHñ pbiM ar: 3  xpanoBH K ; 
4  — T » ra ; i 5  —  p b m a r  npyw H H bi; 6  —  coöam ca; 

7  —  p u ' i a r  u a .ia .

Onr. 279. CxeMa nHeBMaTHaecxoro 
n p H B o a a .

n o B o p a ^ H B a io in H f t  x p a n o B H K  3 .  r io c a e f lH H f i  a e p e 3  T a r y  4  n o B o p a a H B a e r  c b o -  

6 o ä h o  c H a a m H f i  H a B a a y  B H K a io a a T e ^ H  p b i q a r  5 ,  H a ra rH B a io m H f t  n p y a c H H y .  
O t o ö p a T H o r o  B p am eH H H  x p a n o B H K  y n e p a íH B a e T C a  c o ö a a K o f t .  B 3aB eaeH H O M  

eocT O H H H H  p b i a a r  5  y a e p a c H B a e T c a  c o ö a a K O » ,  OÄH O BpeM eH H O  c u e r o i a a c b  
e p u a a r o M  7 ,  xxeCTK o 3 a K p eru ieH H b iM  H a  B a / iy  B b H c n o a a T e a a .  r i p a  H e o ö x o -  
ÆHMOCTH BKJIIOHHTb BblKJHOHaTe/Ib OCB0 6 0 H<aaeTCH COÖaHKa 6 ,  H npyJK H H bl 

B io u o a a io T  B H K Jiio H aT e jib . r i p a  B H K ^ro aeH H H  H a p y m a e T c a  CBH3b n e w a y  p a -  

a a ra M H  5  h  7 ,  h  B b iM io H a T e ^ b  B b iio iiO H a e T ca  c b o h m h  irpyacH H aM H . H h c / i o  
npy>K H H  b  n p u B o a e  .nyia m o i u h h x  B b iK /n o a a T e /ie f t  B ejiH K o , a  B M ecT e c  hhm 
BeaH K H  h  p a 3 M e p b i  n p H B O .u a .

H ,B H ra T e ^ b  o ö b m H O  B K jn o a a e T c a  a e p e 3  a e p B a n H y io  n e p e ^ a a y  h  H M eeT He- 
ó o j i b m y r o  M om H O C T b (H e  6 o J i e e  1 kW).

r ip y a c H H u  3 aBO ÄHTca b  Te aeH H e 1 0 — 1 5  ce x .

ripy> K H H H bift n p tiB O fl rpo.M 0 3 ÄO K h Ä o p o r ,  n o s T O M y  ö o .T b iu o r o  p a c n p o c r p a -  
HeHHH H e H M eeT.

r i H e B M a T H q e c K H f t  n p H B O Ä  n p e a C T a B a a e T  y n p o m e H H U f t  n o p u iH e B O f t  
Ä B H ra T e ^ b , p a ö o T a io m H f t  o t  o x a T o r o  B 0 3 ^ y x a  ( $ H r .  2 7 9 ) .  ö o p m e H b  n p n -  

B o a a  CBH33H CHCT6MOÍÍ p b IH arO B  C B3 JI0 M BHKTHOHaTe^ia. I l p H  BK/HOHeHHH 3JTe- 
KTpHHeCKH HJIH OT p y K H  O TK pH B aeTCH  KJKUiaH, H ö x a T N f t  B 03Ä yX  H3 p e 3 e p -  
B y a p a  n o a a e T c a  n o n  n o p u i e H b ,  T o a x a a  e r o .

riHeBM aTHHecKHg npuB O Ä  a B a a e T c a  H a n ô o j ie e  npocT b iM  h 3  cym ecT B y io m H X , 
O Ä H axo w a  e ro  p a ö o T b i HeoôxoÆ HM  o x a T H ft B 0 3 a y x . H a B a e H n e  o x a T o r o  
B 0 3 fly x a  oöb iaH O  He 6o . ie e  6 a t .

C>KaTHß B0 3 f ly x  n o n y a a e T c a  n p n  n o M o m n  H e ó o ^ b u in x  K O M n p e c c o p o B , n p n -  

boæ hm hx B BBHJKeHHe sn e x T p o M O T o p a M H  M OuiHOCTbio n o p a z u ía  0 , 5  k W ,  h  x p a -  

K H T e a  b  p e 3e p B y a p a x . E M x o c T b  p e 3 e p ß y a p o B  3 3 b h c h t  o t  x o z iH a e c T B a  n p H -  

KafOMeilHblX npHBOÄOB H VaCTO TH  BK/IJOaeHKÍi. r i p n  ÓO.IbLUOM KO.THHeCTBe
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npHBOAOB noMHMO o ó m e r o  ra a B H o ro  pe- F
a e p B y a p a  cTaBHTca e m e  MeHbuiefl c m k o c t h  
npoM ew yTO M H bie p e 3 e p B y a p u  n a  x a ^ a u ß  <C ' '
m o iu h u H  B u x a x m T e a b  H an  Ha r p y n n y  Ma-
ÍIO M O IU .H H X . E M K O C T b  n p O M O K y T O B H O r O  pe- oaJliblKJlKH 
s e p B y a p a  a o a w H a  6 b iT b  a o c i a T o a H a  a ™

B03MO1KHOCTH 3 — 4  B xaxm eH H fl 6 e 3  a o n o a -  

aeH H a B 0 3 a y x a .  D iaB H bift p e 3 e p B y a p  c H a ó -  2 8 0 - B pocT eftu iaa  3ameaica.
w a e T c a  p e a e ,  ä B T O M a T H a e c x H  B x a x m r o m H M

a B H ra T e a b  K O M n p e c c o p a  n p n  n o H H > K e H H H  a a B a e H H a  m a c e  a o n y c r a M o r o  n p e -  

a e a a .

OcoöeHHOCTbK) npHBOÄOB Bbixaxm aTeaeß HBaaeTca 3HaqHTeabHO MeHbuiaa 
npoflO^JKHTeabHOCTb nepH oaa p a ô o r a , aeM nepH oaa nepepbiBa. 3 t o  3acTa- 
saaeT ocoöeHHO TmaTeabHO 3a6oTHTbca o b o 3 m o ä h o  MeHbiuHX noT epax  
BHeprHH B HepaóoHHft n e p n o a . B oTHomeHHH nHeBMaTHaecxHx npHBoaoB  
npHXOÄHTca caeaßT b 3a TmaTeabHUM ynaoraeHHeM  Bcex coeaHHeHHß, h t o ó w  
H3óea(aTb y r e a x n  B 03ayxa. O O u m h o  b  paöoaH ß nepH oa TpaTHTca MeHbiue 
so3Äyxa, MeM 3a BpeMa nepepbiBa. B nocaeaH H e roam  aocrarHyTbi 3Haan- 
TeabHbie ycnexH  b H3FOTOBaeHHH apMaTypbi, CHH3HBiuHe p a c x o a  B03ayxa.

rioMHMO oömero aaa npHBoaoB xocBeHHoro aeflCTBHa npeHMymecTBa 
Maaofi noTpeóaaeMOft m o ih h o c t h  riHeBMaTHHecKHfl npHBoa HMeeT eme h  npo- 
H3BoacTBeHHbie npeHMymecTBa npocTora xoHCTpyxiWH h  itom th  noaHoro 
OTcyTCTBHa Mean, a Tax>xe sxcnaoaTaimoHHbie npeHMymecTBa OTcyTCTBHa 
pe3KHX yaapoB (xapaxTepHbix aaa aaexTpoMarHHTHbix npHBoaoB) h  npocTOTbi 
oöcayjKHBaHHH. npeHMymecTBa s t h  HacToabxo neHHbi, h t o , HecMOTpa Ha 
HeKOTopyio rpoMOBÄKOcTb nHeBMaTHiecKoro xo3HflcTBa (xoMnpeccopu, pesep- 
ayapbi, peryaaTOpu, xaanaHbi h  t . n.), npHBoa oxaxbiM B03ayxoM Haxoanx 
b nocaeaHHe roaw Bee óoabiuee h  öoabinee pacnpocipaHeHHe.

Ocoóoro BHHMaHHa 3acay>XHBaeT nHeBMaTHnecxnß n p n B o a  b  c b h 3 h  c ycnern- 
HUM pa3BHTHeM BbixaxmaTeaefi c oxaTbiM ra30M,

n o M H M O  O C H O B H O rO  H C T O H H H X 3  S H e p T H H  K a > K 4 H 0  H 3  O n H C a H H b IX  n p H B O f lO B  

n o 3 B O ^ a e r  n p O H 3 B o a n T b  B x a x m e H H e  o t  p y x n  b c a y a a e  O T c y T C T B H a  aneprHH 
y H C T O M H H Ka . B x a x m e H H e  o t  p y x n  n o a  H a n p a a te H H e M ,  o a H a x o ,  a o n y c T H M O  

anmb a a a  c a M b ix  M a a b ix  H e o T B e T C T B e H H b ix  B b ix a x m a T e a e ß .  B x a x m e m i e  o t  
p y x n  M o m H b ix  M a c a a H b ix  B b ix a x m a T e a e ß  H a  c y m e c T B y io m e e  x o p O T K o e  3 a M b i-  

x a H H e  H e  y a a a o c b  6 u  3 a B e p m « T b  H 3 -3 a  ó o a b iu H X  s a e x T p o a n H a M H a e c x H x  

cna, n p e n a T C T B y io m H X  S T O M y .  9 t o  ö o a b m e ß  a a c T b io  H M e e T  n o c a e a c T B H e M  

n p H B a p H B a H H e  ko h t3 k to b  n a n  a a x c e  p a 3 p y m e H H e  B b ix a x m a T e a a  a y r o f l .  no- 
3 T O M y  H M e io m n e c a  H a  n p H B o a a x  n p n c n o c o ö a e H H a  aaa p y a H o r o  B x a x m e H H a  

H c n o a b 3 y iO T c a  a n m b  aaa H e  o n e p a T H B H o r o  B x a x m e H H a  B b ix a x m a T e a a  n p H  

p e r y a H p o B x e  h  o c M O T p e  e r o .

§ 81. 3AnHPAK>III,HE H PACUFIlJIfllOmHE yCTPOHCTBA

JXjih yaep>xaHHH BbixaxmaTeaa bo  BxaxmeHHOM coctohhhh  HeoóxoaHMH 
aanapaiomne ycTpoßcTBa. npocTeßiuHM 3anHpaiomHM ycTpoßcTBOM (3amea- 
Koß) HBaaeTca noMemeHHaa Ha saxpenaeHHOß och coöaaxa, 3axBaTbiBax>maa 
ay6 Ha Baay BbixaxmaTeaa (4>ht . 280).

Coóaaxa  oObihho pacnoaaraeTca Tax, mtoóm HanpaßaeHHe cnaw npyacHH F ,  

iHopMaabHoe x noßepxHOCTH conpmcocHOBeHHH, npoxoanao  qepe3 HenoaBHłK-
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281. HenpaBHJibHoe pacnojioaieHHe 3amejiKH.

p  úbmn. 
¡n

282.

HyK) OCb C0Ó3HKH, BOCnpHHHMaiOIIiyK) CHJiy F .  
n p H  HenpaBH^bHOM pacn ojioxíeH H H  o c h  c o -  
6aqKH (c|)Hr. 2 8 1 ,  a h  b)  ó y a e T  HMeTb m cc to  
HonojiHHTejibHbifi nojic»KHTe;ibHbiíi h jih  o tp h -  
uaTejibHbiít MOMeHT M  —  F r, yTaaíeaaiom H lí 
h jih  cooTBCTCTBeHHO oO jierqa io m H íi p a c u e m ie -  

HHe. C k o c  noBepxH OCTH  3am ejiKH  n o  <|)Hr. 2 8 1 , b  
H e^onycTH M , h 6 o  H eó o jib m n e  coTpaceH H H  m o- 
r y r  n p H B e c ™  k  caMonpoH3BOJibHOMy co c K a jib -  

3bIBaHHK) COÓaHKH H, CJieUOBaTeJIbHO, OTKJIIO- 

n em n o .

P acu en ^ eH H e  coóaqK H  c 3 ) '6 om , naK n p a -  
b h jio , npoH3BOAHTCa npH  noM Oipn sjieK T poM ar- 

HHTa (oTKJiroqaiomaH K aTyuiK a), cepaeqH H K  KOTOporo y a a p a e T  n o  xbo-  
c r y  coóaqK H . K aT yuiK a m iT aeT ca nocToaH H bm  to k o m , BKJiioqaeMbi&í 
a e p e 3  KOHTaK'm cooTBeTC TByiom ero p e n e . KoHTaKTbi p e jie  paccqúT aH bi o ó b iq n o  
Ha OTKJiioqeHHe T o n a  He 6 o Jiee  10 A npH  HanpaxíeHHH He ó o Jiee  220 Vf 
h , caenoB aTejibH O , B biKJiioqaiom aa KaTyuiKa He nojuK H a n o T p eó jiaT b  6 o ;ib -  
m e ro  TOKa.

y  ó o jib u in x  BbiKJiroqaTeaeñ cuna  F  nocT H raeT  óojibiHHX BejiHHHH, noaxoM y 
ip ia  n p e o n o ae H H a  T peH ua coóaqK H  o  3y6 n p u x o n H T ca  3aTpaqnB aTb 3HaaH- 
rejibH yio S H eprn io , n p e B o cx o n a m y io  nonycTH M bie m ía  p e jie  3HaaeHHa. 9 t o  
oócTOHTe/ibCTBO orpaHHqHBaeT n p e n e a  npHMeHHMOCTH npocT O ñ coóaqKH .

yMeHbuiHTb t o k , noTpeÓJiaeMbifl KaTyuiKOñ, m ojkho , uaB e e  cepueqH H K y 
npeflBapH TeabH O  ó o jib ii io a  p a 3 ro n  u n a  iiaK on.ieH H a KHHeTHqecKoa SHeprHH, 
ocB o6oa<aaiom eflcH  npH  y n a p e  o  x bo cth k  coóaqK H . OflHaKO BejmqHHa p a 3 -  
ro H a  orpaH H qnB aeT ca yBejniqeHHeM coócTB eH H oro BpeiueHH BbiKJiioqaTejiH.

OóbiqHHM nyTeM yMeHbiueHHa paóoTbi pacuenjieHHa aBJiaeTca nocjieaoBa- 
TeabHoe BKaioqeHHe coóaqeK (cjinr. 282).

rioB epxH O C T b cuenjieHHa co ó aq K H  1  CKomena t3 k , qTO HHMeM He y n e p a m -  
BaeMaa coóaqK a 1 OTKHUbiBaeTca ch jio S  F.  C oóaqua  2 ynepxíHBaeT n epB yio  
OT OTKHUblBaHHH. COOTHOHieHHH CUJI npH  3TOM TaKOBbK CHJia F j ,  yflepiKK - 
B aiom aa co 6 aq K y  1, H3 y c ao B u a

F r  —  F ' m/ í  =  F i h
paB H a

r jie  p j —  K03(J)HiiHeHT TpeHHH Ha noBepxH OCTH  cuen^ eH H a coóaqK H  1 .
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4>H r. 283. C oeflH H eH H e n p H B o a a  c BHKJiioqaTejieM .

— aíecTKoe; b — c pacueriJieHHeM b Konne xojxa; c — c pacuenuieHHeM b ;iio6oñ TOHKe’ xo^aJ 
1 — 3aiTHpaiomaH coôanKa; 2 — pacueruiaiom aH  coöa^Ka; 3  — T ara; 4  — punaucoK. “

C n jia  HeoÔxoÆ HM an j a «  p ac iien jieH H H , h 3 cooTH om eH H H  

O yaeT

F  r  :m p  3 F o ' U

HAH, nOflCTaBJIHH 3HaHeHHe Fv
F (r —  pM ,V8

V *

B uÖ H paH  co o T B eT C T B yiom ne pa3Mepbi o ôsh x  c o ô a q e K , mojkho c m y  f ü 
c a e a a T b  o q e H b  H e ô o jib iu o Ë . E c j ih ,  H anpH M ep , F  = 2 0 0  k g ,  r —  1 c m ,

r i := r8 =  2 c m > r 2 = ^ r i  =  8  c m > P i « P 2 =  °>4 , TO

2 0 0 ( 1 — 0 , 8 ) 0 , 4 . 2

8 - 8
0 , 5  k g .

r i p H  o a h o H  c o ô a q n e  c  t c m h  * e  r u ie q a M H  C HJia  ó b ia a  ô u

F ' - r. Fp.r. 200 - 0,4 - 2
F, =  Ł - i -  =  ——  =    - V ----— =  20 kg.

r 2 r 2 8

O a h a k o  n p o c T o e  3 a n H p a io m e e  y c T p o ß C T B O  ( 3 a m e j iK a )  e m e  H e a o c T a T O T O O .  

H e o ö x o A H M O  'r a io ic e  y c T p o ß C T B O ,  p a 3 o 6 m a r o iu e e  B b iK J iro ra T e j ib  o t  n p H B O f la  

( p a c u e n a e H H e )  n p H  n e o ô x o A H M O C T H  o m / n o q e H H H .  T a ic o e  y c ip o f iC T B O  e q s b q -  

aaeT BbiKJiioqaTejiio aBTOMaTnqecKH OTKJiioMHTbca, ec.ra BK/noqeHHe npoHSBO- 
A H T C H  H a  K O p O T K o e  3 a M H K a n H e ,  H e s a B H C H M o  o t  t o t o ,  n p o A o a m a e T  a u  a e ß -  

c T B O B â T b  c n a a  n p H B O A a .  K p o M e  t o f o ,  p a 3 o 6 iu ,e H H e  B H K / i io « a T e a H  h  n p H B o a a  

y M e H b u ia e T  M a c c y  A B H Â y m n x c H  n a c T e f t  n p n  o t k j h o h c h h h  ( n p u B o a  H e n o Ä ß H -  

a ce H ), B C / ie A C T B H e  q e r o  o t k j h o  Maro u n ie  n p y a íH H b i M o r y T  ô b iT b  c a a ô e e .

M e x a H H 3 M  c b o ô o â h o t o  p a c u e iu ie H H H  a B j ia e T c a  n p o M e a ij r r o M H b iM  s b ç h o m  
M e x c a y  n p H B o a o M  h  B b iK a ïo q a T e a e M  h  M o x ie T  ô b iT b  y t c p e n a e H  h j i h  e a  np«-
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BO^e JMH Ha Baay BbiKaioqaTeaa b BHjie TaK Ha3HBaeMOfi k o  p o  6  k k 
c b o ö o ä h o t o  p a c i i e n ^ e H H ü .

Ha (JiHr. 2 8 3 ,  bv ¡ c  n o K a 3 a H O  B b rn o a H e H n e  C BO Ö O Ä H o ro  p a cn e n / ie H n a .  r ip n  

B u n o ^ n e H H H  n o  (j)nr. 2 8 3 ,  b p a c n e n a e m ie  b o 3 m o > k h o  m a b K O ,  K o r a a  x b o c t  

c o Ó a n K K  2  BCTaH eT n p O T H B  c e p a e n H H K a  o rn / i io n a io m e «  K a T y n iK H ,  t .  e. b 

K ö n n e  x o a a  B K a io a e H n a .  P a c n e n a e H n e  n o  (Jjnr. 2 8 3 ,  c  m o jk c t  6 h t b  o c y w e -  

C T B a e n o  b  jh o ö o M  t o b k b  x o a a  B K a io q e H H a , T a K  K a K  p b m a r  4, n ia p H n p H o  cb h - 

B a H H H Ë  c T a ro ft  3 p a c n e n a a io in e H  c o ô a a K H ,  He M eH aeT  C B o e ro  n o a o a ie H H a  

b o  se e  BpeM H  B K á io q e H H a . T a K H M  o 6 p a 3 0 M  b a jo ö o ft  m o m c h t  BpeM eH H  ce p - 

j ie H H H K  O TKJiiO M aiom eñ K a r y u iK H  MoaceT, y/tapH B  n o  p b in a r y  4, O TTHHyTb c o -  

ä a n n y  2  h  p a c n e n n T b  n p H B O A  h  B b iK a io n aT e jib . Ha t b k o m  n p H H n n n e  n o -  

C T p o e n o  C ß o ö O Ä H o e  p a c n e n a e iiH e  Ha c o a e n o n a H b ix  n p u B o a a x  s a B o a a  „ 3 a e -  

K T p o a n n a p a T “ .

CßOÖOflHoe p a c u e n a e n n e  ocoG bhho HeoñxoaHM o n p n  pyqHOM npH Boae, TaK 
«SK B ceraa B03MO>KeH c a y a a fl, K oraa, HeaoBKJiioaHB n o n eM y -a n ó o  BbiKaioaa- 
reJib  a o  3 a n o p a , M eaaenno o t b o ä h t  n p n B oa  b nepBOHaaa/ibHoe noaojKeHHe. 
Toraa B03HHKaiomaH Meacay KOHTaKTaMH BbiKaioqaTeaa a y r a  m om ct He n o -  

¡racHyxb (Maaaa CKOpocTb oraajoqeH H a), t .  e . np0H 30öaeT  aßapna.
KoHCTpyKUHft MexaHH3Ma CBoßoaHoro p a c n e n a e H H H  o a e H b  m h o t q  h  o n n -  

,; aT k h x  ä j e c b  He n p e a c r a B a a e T c a  B03Moa<HbiM.



§  82. ÄHCTAHU.HOHHOE yiTPABJlEHHE IIPHBOÄAIV1H’

Jl/ ia  yaoöcTBa sKcnaoaTauHH ynpaBaeHHê b c ê m h  arperaTaMH c t 3 h h h h  h æ h  
noflcraHPHH cocpeÆOTOHHBaeTca b  o ä h o m  MecTe (Ha muTe y n p a B a e H H a ) . Ü 3  
3Toro MecTa ^ h c t 3 H h h o h h o  npOHaBo/ta-rca onepa ïu in  BKaïoqeHHa h  b h k j i i o -  
H6HHH BHKaionaTe.ieK h  3aeCL ace acvracHH 6 w t b  noayaeHw cam a .™  o npOH3- 
aeÄCHHH BbiK^iioHâTCJieM 3THX onepauHft.

CHrHaJibHBie KOHTaKTH, 3aM M Kaiom He i ie n b  cooTBeTCTByiouiHX /ïaM n Ha
UIHT6 ynpaaiieHHH, o ô u h h o  pacno/iaraiOTca HenocpeacTBeHHo na Baay b h iü i io -
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HaTe/is TaK, mto6 h  naace b ca y q a e  HapymeHHa cbh3h npHBOAa c  BbiKAKm- 
Te/ieM noKasbiBaTb hcthhhob nojiojKeHHe BbiKajoqaTeaa.

SjieKTpHMeCKHe npHBOAbl npHMOrO AeËCTBHH (sAeKTpOMarHHTHWe, MOTOp- 
Hbie), KaK yKa3MBajiocb, noTpeóaaioT 3HaqHTeabHOË BeauqHHbi t o k .  JXm  
oóaerqeHHa BKAioqeHHa h BbiKAioqeHHa hx  uenn o ó h b h o  noab3yiOTCH n po- 
MeatyTOMHHMH 9JICKTpOMarHHTHHMH p eae, npHBOAHMHMH B fletíCTBHe TOKOM 
Heóojibinoa Be/iHHHHbi (4 )H r . 2 8 4 ) .  Ilp n  s to m , a t o  6  m nsöeaiaTb AauTeabHoro 
npoxojK^eHHH TOKa Mepe3 npnBoa, uenb KaTyniKH npoMOKyxoHHoro p eae  
pa3MbiKaeTCfl cnrHaabHO-6aoKHpOBoqHbiMH KOHTaKTaMH bo BKaioqeHHOM n oao- 
ateHHH BbiKaroqaTeaH. TaKiKe qepe3 cHrHaabHO-ôaoKHpOBoqHbie KOHTaicrbt 
BKaiOHaeTCfl h BbiK.uoHaK)uj,aa KaTyuiKa.

npH BKJiioHeHHH BbiKaïoqaTeAeË Ha cymecTByioui.ee KopoTKoe npH cxeMe 
(Jiiir. 2 8 4  B03MOJKHO „npbiraHHe“ BbuouoqaTeaH npu AAHTeabHOM naaoTHH 
KHonKH BKatoqeHua: BbiKatoqaTeab BKAioqaeTCH, h uenb bkjhohshhh n p ep u -  
BaeTca öaoKHpOBoqHbiM KOHTaKTOM. BbiKaroaaiomaa KaTyuiKa o t  p ea e  pac- 
uenuT BbiKaioaaTeab. H o  KaK to j ib k o  BbiKaioqaTeAb b h k a io u h tch , cHOBa OKa- 
aieTca 3aMKHyTOft uenb BKaioaeHHa h npou30ËAeT HOBoe BKAioqeHHe h t . a . 
h o  Tex nop, noKa KHonua BKAioqeHHH 33MKHyTa. 3 t o  HBaeHue npbiraHHa 
ueHonycTHMO, t a k  KaK MoaceT npusecTH k aBapHH c BbiKAioqaTeaeM BcaeA- 
CTBHe óoabuioro ra3oo6pa30BaHua ayroË  b ik h a k o c th  h ah  noTepH AaßaeHHa 
cHcaToro Rosayxa.

H to 6 h  H36ea<aTb npbiraHHa BbiKJUoaaTejia n p m  BKAioqeHHH Ha cymecTByio- 
mee* KopoTKoe, uenb BKAioqeHHH óaoKHpyeTca c BbiKAïoqaïoiueË KaTyuiKoft 
ran, u to , nona ee cepaeqHHK noausiT, BKAioqeHHe hcbo3m o)kho. npn sto m  
cepaeaHHK BbiKaioaaioiueft KâTyuiKH oeraeTca noAHHTbiM Bce BpeMa, noKa 
3âMKHyTa KHOnKâ BKHIOaeHHH. TaKHM o6pa30M, AJia TOTO HTOÓbl B03MOHCHO 
6 h a o  noBTOpHoe BKAioqeHHe, HeoöxoaHMO o6a3aTeubHO oraycTHTb K H om cy 
BKaioqeHHa.

H a ({mr. 2 8 5  npHBeaeHa cx eM a ynpaBaeHHfl coaeHOHAHbiM npHBOAOM. 
CxeMbi ynpaBaeHHH ApyraMH npHBoaaMH oTAHqaioTca AHuib b ueT aaax.

Hom hm o K p a c H o ñ  H 3eaeH O Ë  c u n ia A b H b ix  aaM n , nO K a3biB aioiuH X  B K aioqeH - 
H oe h B biK U ioqeH H oe n o ao iK eH H e B b iK a io q a T eaa , b cx eM y  qacTO  B K A ioqaeT cs 
e n t e  a íe u T a a  aa jín a , hah  e u p e H a , cH rH aA H 3H pyioiuaH  o BbiKiuoqeH HH b h k a io -  
q a T e a a  o t  p e a e .

ÜHTaHHe cxeM bi ynpaBaeHHH o ó m u h o  npoH3BOAHTCH a a h  6oab iu eË  H a u e« -  
HOCTH o t  aKKyMyaaTopHoË öaT apeu HanpajKeHHeM o t  2 4  n o  2 2 0  V . Hpn. 
npHMeHeHHH npHBOÄOB KOCBeHHOrO AeËCTBHH B03M0HÍH0 HpHMeHeHHe ÄAH 
nHTaHHa cxcm h ynpaBáeHHa nepeM eHHoro TOKa. HanpaiKeHHe nepeM euH oro  
Tona oób iq uo  óepeT ca  o t  1 2 0  a o  5 0 0  V .

0 .  Bbiöop H 3KcnJioaTauHH BbiKjuouaTeAeö BbicoK oro HanpaHieHH»
í

§  83. BbIBOP BbIKJIKDMATEJlË

H s cKa3aHHoro b s t o ë  raaße c a e n y e r , b to  KpOMe o ö iu h x  auh B cex anna- 
paTOB xapäKTepHCTHK (cm. ra. I) BbiKaroqaxeaH xapaKTepH3yioTCH eine c a e -  
ayioiuHMH BecbMa BaiKHbiMH BeauaHHaMH, KOTopne a o a a íh h  öHTb yqTeHH npw 
Bbióope:

1 . ripeaeabH aa oTKAJoqaeMaa BeaHUHHa TOKa.
2 .  n p e u e a b H a a  BKaioqaeMaa BeanqHHa TO K a.
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3. CoôcTBeHHoe BpeMH MexaHH3Ma, t .  e. BpeMH o t  MOMema n o a a q a  

KOMaHÄH a o  MOMeHTa ee BbinoaHeHHH (xacaHHe k o h t 3 k t o b  npn BxatoqeHHH 
H pa3MbIKaHHe XOHT3XTOB npH BbIKJIlOqeHHH).

K a a i f lb ia  B b m ;iK )’la ie / ib ,  6 y a b  t o  M acan i- ib iË ,  B o a n n o Ë  h /i  h  c  a y T b e w  c> xa - 

T o r o  r a 3 a ,  n p H  a a r iH b ix  p a 3 M e p a x  h  x o H C T p y x n H H  H M e e T  o r p a i iH a e i n r y io  

a y r o r a a i m y i o  c n o c o Ö H O c T b .  3 a ß o a b i ,  n p o H 3 o o a H m n e  B b t x a ro q a r e a H  n y T e M  

c o o T B e T C T B y io m u x  H cnb tT aH H ft, y c T a H a B j iH B a iO T  n p e a e a b H y io  B e a n q n u y  T o x a ,  

K O T o p y io  a a H H b iñ  B b i x a x m T e a b  m o >k ê t  O T x a io q H T b ,  u  y K a 3 b iB a io T  e e  b  c b o h x  

x a T a a o r a x .  r i p n  9 t o m  B e a n q H H a  n p e a e a b H o r o  O T x a io q a e M o r o  T o x a  c o o t b c t -  

C T B y e T  M O M e H T y  p a c x o a c a e H H H  H c x p o r a c H T e a b U b ix  k o h t 3 k t o b  B b ix a r o q a T e a a .

B  C3M0M TH>xeaoM u w  aaHHoro BbrxaioaaTeaH cayqae xopoT xoro 3aMbixa- 
hhh b ce™ , rae ero npeanoaaraeTcn ncnoab30BaTb, BeanqHHa Toxa b mo- 
MOMeHT pacxoixaeHHH xoHTaxTOB He aoajxna npeBbiuiaTb npeaeabHoro OTxaio- 
qaeMoro Toxa BbixmoqaTean. npH stom  pexoMeHayeTCH He yqHTbiBaTb bw- 
aepíxxH BpeMeHH peae, a  CHHTaTb ee  paBHOË Hyaio, Tax xax He HcxaioqeHa 
B03MO)KHOCTb nepexoaa x  apyroË Bbiaepjxxe BpeMeHH, hbm 9 to  npeanoaa- 
raaocb npn BHÖope. T o r a a  o t  Haqaaa xopoT xoro a o  MOMeHTa pacxo>xaeHHH 
KOHTaxTOB npoñaeT aHiub Héôojibuioe BpeMH aeËcTBHH Bbixax)qaiomeË xa- 
TymxH h MexaHH3Mâ BHKaroqlfeáH, t .  e. coôcTBeimoe BpeMH BbixaroqareaH. 
BpeMH s t o  aan pa3aHHHbix BbixaroaaTeaeË paaarm io h aeacHT o ôh h h o  b npe- 
a e a a x  0 , 0 8 — 0 , 3  cex. O ho oôh h h o  Taxate npHBoaHTCH b  3aBoacxHX xaTa
aorax. BoabuiHe BeânqHHbi BpeMeHH cooTBeTCTByioT ôoaee  moiuhbim Bbixaio- 
qaxe.aHM Bbicoxoro HanpaxieHHH.

SHan HaaaabHoe 3HaqeHHe Toxa xopoT xoro 3âMbixaHHH h  3Haa B p e M H , 

KOTOpoe npOTeneT a o  m o m c h t h  pa3MbixaHHH xoHTaxTOB, no xpHBbiM 3aTyxa- 
HHH Toxa m o îk h o  onpeaeaHTb BeaËHHHy npeaeabôoro OTKaroaaeMoro Toxa, 
KOTOpoË aoajxeH cooTBeTCTBOBâTb BbiÔHpaeMbiË BbixaronaTeab.

B o  BpeM H s x c n a o a a a u H H  B b ix a io q a T e a H  B 0 3 R 0 3 x eH  c a y q a Ë ,  x o r a a  B x a io q e -  

HHe e r o  ôyaeT  n p o H 3 B o a H T b c a  n p H  x o p o T K O M  3aM bixaH H H  b c eT H . r i p n  btom 
B MOMeHT COnpHXOCHOBeHHH XOHTHKTOB q e p e 3  HHX HOTeHeT O H eH b Ô O abH IO Ë 
T o x , M o ry m H Ë  h x  c B a p H T b .

n p H  a a H H O Ë  x o H C T p y x u H H  xo H T a xT O B  h  a a H H o Ë  c x o p o c T H  n o a x o a a  n o a -  

BHJKHHX x o H T a x T O B  x  H e n o a B H Ä H H M  B e a n q H H a  n e n p H B a p H B a io m e ro  T o x a  

o rp a H H a e H a .

KpoMe Toro, gaexTpoaHHaMHqecxHe cn au  b HexoTOpbix KOHCTpyxHHHX 
BHxaioHaTeaeË (HanpHMep, MacaHHbix c aßyxxpaTHbiM paapHBOM) MoryT a o -  
craraTb Taxnx éoabuiHX ‘BeanqHH, h t o  npn neaocTaTOHHO m o ih h o m  npHBoae 
B bixaioH aT eab  H e cM0>xeT Bxax)qHTbCH.

T a K H M  0 6 p a 3 0 M  n p H  a a H H O Ë  K O H C T p y K U H H  K O H T â X T O B  H a a H H O M  n p H B O a e  

n p e a e a b H o e  M r H O B e H H o e  3 H a q e H H e  T o x a ,  x o T o p b iË  B b i x a x m T e a b  M O >xeT  B x a io -  

H H Tb, T a x a c e  o r p a H H H e H O .  B e a n H H H b i  n p e a e a b H b ix  B x a r o a a e M b ix  t o x o b  p a 3 -  

a H H H b ïX  B b ix jn o q a T e / ie Ë  T a x > x e  n p H B o a H T C H  b  3 a B o a c K H X  x a T a a o r a x .  H a H Ô o a i , -  

rnan a M n a H T y a a  ( 1 , 8  Y 2 IA) T o x a  x o p o T x o r o  3 a M b ix a H H H  b  H a H Ô o a e e  T H ix e -  

a o M  c a y a a e  H e  a o a jK H a  n p e B o c x o a H T b  n p e a e a b H o r o  B x a t o q a e M o r o  T o x a  

B b iÔ H p a e M o r o  B b ix a io n a T e a H .

H eoóxoaH M O  Taxa<e o ô p am aT b  BHHMâHHe h  Ha coôcTBeHHoe BpeMH b u k j h o -  

qaT ean  x a x  npH  Bxax)qeHHH, Tax h  npH BHxaroqeHHH. HHepTHbie B u x a io - 
q a T e a n , HM eromne 6 o a b iu o e  coôcTBeH Hoe BpeMH Bxax)qeHHH, He npH roaH M  
m a  BxaioqeHHH MâUiHH n a  n a p aa ae ab H y ro  paôoTV . KpoM e t o t o ,  HHoraa
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c  t o h k h  3peHHH  yc T O íta H B o c T H  n a p a .ra e jihHoft p a ó o T H  M a u iH H  C H oreM b i T p e -  

ó yeTC H  b o 3m o )k h o  ó b ic r p o e  O TK/iioneHHe n o B p e > K f le H H o ro  y q a c T K a ,  k a n  M e ro  

H e tlp H rO flH U  BbJICnOHaTeJIH C ÓOflbU IHM  COÓCTBeHHblM B p e M e H e M  BUICniOqeHHH.

B b ió o p  r a n a  B b iM io q a T e f lH  (M acnaH bift, M a ;ioM ac;iH H b iíi h h h  h h o A )  He M oaceT  

Ó H T b  n p e a p e u ie H H b iM  b  H a c ro n m e e  B p e M H  B a re a c T B H e  M a n o r o  H a K o rw e H H o ro  

o n H T a  n o  ó o n b u iH H C T B y  h o b íJX  Bb iKJ iioqaTe;ie il.

B  33BHCHMOCTH OT MeCTHblX yCflOBHft M OH íeT 6b ITb  B b lg p a H  TOT HHH HHOfi 

r a n .  n p H  p a B H b ix  n p o M H x  y c / ro B H sx  n p e jin o H T e H H e , 6 e 3 y a io B H O ,  cnejiyen- 
O T^aBaT b  6 e 3 M a c M H H M  h  M a áoM acjiH H b iM  Bb iKn ioqaTe ;iflM , K a K  M eH ee  o n a c -  

HblM B B K C n aO aT an H H .

§  84. 3 K C r iJ I0 A T A IJ ,H íJ  B b IK J IF O H A T E J IE H

Bb iK J iroqaTe ;ib  HBHHeTCH o o t h m  h 3 H a H Ó o n e e  O TBeTCTBeH H bix 9/ieM enTQf 

BbicoKOBOJibTHOft CHCTeMbi, h  n o B T O M y  ó e c n e p e ó o ñ H o f l  p a ó o T e  e ro  b o  BpeM H  

3 K c n a o a T a u H H  y a e n a e T C H  a o c T a T O H H o e  BH H M aH H e. H a H Ó o n b in e e  BHHM aHHe 

jKWDKHO y s e a s T b c a  h s o h h h h h , KO H TaKTaM , M e x a H H 3 M y  h  ayroracamefl cpe,n.e.

H a p y m e H H e  ife rfocTH  h j ih  ocnaóntrne H 3 0 jth u h h  B M K a io a a T e a a  m o h to t  n p n ~  

BecTH  k  n p o ó o io  ee, c o n p o B O JK a a io m e M y c f l a B a p n e ít  b CHCTeMe. Í I o 9 T O M y  

ein,e n p H  y c T a H O B K t  BbiK jnoqaTe/ iH  c a e ^ y e T  n p o B e p H T b  n e n o c T b  h30hhhhh ., 

a  b o  B p eM H  3Kcn.TOaTaii.HH n e p H O A H q e c K H  n p o B e p H T b  ee. r ip o B e p K a  H30HH- 

u h h  npoH3BOH,HTCH n y T e M  O K e ^ H e B n o ro  B H e u iH e ro  o cM O T p a , r ip n a e M  cae jcyeT  

o ó p a m a T b  BH H M aH H e  H a  nanmne m y M a ,  T p e cK a , t h x h x  p a a p a x o B  h  a p y r n x  

H eH ópM aH bH O CTefl. B  c a y q a e  oÓ H apyxceH H H  T a K O B b ix  B b iK jn oq aT en b  ü oa>K eK  

ÓbITb OTKJIIOqeH  iUIH yCTaHOBJieHHH H yC Tp aH eH H H  npH BH H b l 9 T H X  H B ÍieHH ií.

B  c n y q a e  Bb iK/noqaTejie íi c  6 o h b u ih m  o Ó B e M O M  M a cna , r a e  M a c n o  HBHHeTCs 

H3OJiHHHe0 M e>K ay  n o a io c a M H ,  c^asaMH h  3eM aeti, n e o 6 xo a .H M O  x m a T e a b H o  o ie -  

a.HTb 3a  g a eK T p H M e c K o fl npoH H O C Tb io  M a c a a  n y T e M  B3HTHH n p o ó  h  H cnb iTaH H H  Ha 

n p o ó o f t .  T a n n e  Hcnb iTaHHH  o ó h h h o  npoH3Boa.HTCH  q e p e 3  K aam b ie  2 — 6  Mee.,. 

x ipHHeM  qauxe  una B b ic o K O B O H b T H u x  B U K H ioq aT e jie fi ( 3 5 — 2 2 0  k V ) ,  qeM  n.nn 
B b iK JH oqaTeaeñ  cpea.H ero  HanpHHteHHH ( a o  3 5  k V ) .  r ip o S H B H o e  H a n p n x íe H H e  M a c a a  

(cT aH flapT H b iñ  p a 3 p a a H H K )  b  p a ó o T a io m e M  m 3c íihhom  Bb iKJitoqaTene He t o h í k h o  

o n y c K a T b c a  H H * e  1 2  k V  n p H  HOM HHajibH OM  HanpHHceHHH .ao 6  k V ,  HHHce 1 7  k V  

n p H  H a n p H w e H H H  o t  6  a o  3 5  k V  h  H io xe  2 2  k V  n p a  HanpH xceH H H  CBbirne 3 5  k V .  

í l p H  n o H H K e H H H  n p o Ó H B H o r o  H anpH łKeH H H  H H x e  y K a 3 a H H b ix  n p e a e a o B  Macaco 

flOJDKHO ÓbITb HJIH CMeHeHO HJIH OHH IUeHO  H Bb ICyU ieH O . O q H C T K a  H B b lC y - 

u iH B aH H e  M a ca  a  n p o H 3 B o ;w T C H  b npecccjiH JibTpax, r a e  cjjHJibTpOBa/ibHafl S y M a r a  

3aa e p )K H Ba e T  M e x a H H q e cK H e  n p H M e cH  h  BnH Tb iBaeT  B J ia ry ,  h h h  n y T e M  n e H T p H - 

4)y rH p o B a H H H .

Ka>i(flb¡e n o a r o a a - r o a  npO H 3BO flH TCH  o ó b iM n o  jjeT aH b H H ñ  o c m o t p  H30»
HHUHH BblKJHOHaTeJIH C OHHCTKOft OT nbIHH  H TpH3H.

n p H  H e n p a BH H b H O ñ  y c T a H O B K e  k o h t 3 k t o b , o ó ro p a H H H  h x  n o B e p xH O C T H , 

H e flocTaTO H H oft ć m ie  HaacaTHH ycjiO BH H  h x  p a ó o T H  sn a q H T e a b H O  y x y j -  

uiaiOTCH, h t o  M O K e T  n p H B e cT H  k  n o B b iu ie H H O M y  n e p e r p e B y  k o h t 3 k t o b  h  yM eH b - 

H ieHHK) HX yCTOftHHĘOCTH n p H  K O p O T K O M  3aM b IK3H H H .

n p H  HeH3Óe)KHOM T p a H c n o p T e  B b iK jnoqaTejiH  c  a n n a p a T O C T p o H T e H b H o ro  

3 a B O a a  H3 M eCTO  yCT3H O BKH , H H O ra a  3a  TbICHHH KH H O M eTpO B, KOHTaKTHaSf. 

CHCTeM a pacm aTb iBaeTCH . C a e a o B a T e a b H o ,  e m e  n p H  y cT a H O B K e  Bb iK J iioqaT e jis  

H e o ó x o f lH M a  T inaTeabH aH  p e r y a H p o B K a  k o h t 3 k t o b , , o ó e c n e H H B a io m a H  a o c T a -  

TOHHbíe CHHbt HaHíHTHH np y jK H H , npaBHJIbHO CTb OTHOCHTeHbHOTO nO ^OJKeH H
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IIO U B H lK H O rO  H H e n O flB H H ÍH O T O  K O H T 3 K X O B ,  n p 3 B H J Ib H 0 C T b  O X H O C H T e n b H O rC ' 

n o ^ o > K e H H H  r ; ia B H b ix  h  H C K p o r a c H x e n b H b ix  k o h t 3k t o b  h  t .  n .
Bo BpeMH 3K ciuioaT au,H H  H eoóxoflH M o H a ó m o jia 'V h  3a  m h c t o t o J Í  n o B e p x -  

H O C TH  K O H T 3 K T O B ,  OÓTOpeBUlHe H C K p O ra C H T e iIb H b ie  K O H T 3 K T b I H O JDKH b l ÓblTfc- 

3 a n H m e H H  h í h  n a a te  3 a M e H e H b i b  c n y q a e  3 H a H H x e / ib H o ro  o ó r o p a H H H ,  o 6 r o -  

paH H e rJiaB H bix  k o h t 3 k t o b  He.n.onycxHMO. C  T enem ieM  BpeMeHH n o w e  m h o t o -  

K p a T H b ix  B K ^ ra q e H H H  h  B b i o i o q e H H ñ  K p e n / ie H iie  k o h t 3 k t o b  MO >KeT o c / ia Ó H y x b  

h  p e ry iiH p o B K a  h x  H S M e H H x e n ,  n o s T O M y  B p e M H  o t  B p e M e H H  c n e n y e T  npO B e- 
p H T b  IIpaBH.TbHOCTb y C T a H O B K H  K O H X 3 K T O B .

rioc.ie B b iK J iio q e H H H  THXcejib ix k o p o t k h x  3a M b iK a H H ií o 6fl3aT e jib H O  c ^ e f l y e x

O C M O T p e T b  K O H T 3 K T b I lí XIO B 0 3 M 0 JK H 0 C T H  B e C b  B b lK JH O H axe jIb , a  T a K H íe  n p H -  

BO fl H M e X 3 H H 3 M .

n p H B O f ly  h  M e x a H H 3 M y  B b iK JH oq aT e jiH  T a K xce  o i e i i y e x  y a e ^ H T b  n o c x a T O H H o e  

B H H M a H H e . H e n p a B H f lb H a H  y c T a n o B K a  n p H B o a a  n o  o T H o u ie H H io  k  B H io n o q a -  

x e m o ,  n e p e K O C b i b  M e x a H H 3 M e ,  rp H 3 b ,  n b in b , p x ía B q H H a  h b .? ih io tc h  h c t o h h h -  
K3MH y B e . iH n e H H b ix  T p e H H f i h h h  n a n c e  3aea.aH H í{, m to  n p H B o n H X  k  y M e H b in e H -  

HbJM C K O p O C T H M  flB H H íe H H H  K O H T 3 K T O B  H/IH flaH ÍC  O C T 3 H O B K H  H X  B  n p O M O K y -  

TO H H O M  n O J IO a íe H H H .

y M e H b in e H H e  c K o p o c T H  A B H H íe n H H  K O H T 3 K T O B  y x y n m a e T  paóoxy B b n a n o q a -  

x e n n ,  o c ia H O B K a  xce b  n p o M e x íy T O H K O M  n o n o n c e H H H  n p o c r o  H e n o n y c T H M a . .  

t 3 k  K a n  n p n  9 t o m  B 0 3 M 0 > K H a  y c T O ñ H H B a H  n y r a ,  K O T o p a n  n a n c e  n p H  H e 6 o n b -  

rnofl B e n H H H H e  T o n a  6bicTpo p a 3 p y n iH T  B b iK n io q a T e n b .

4 t o 6 w H36ea<aTb 3 T o r o ,  c n e n y e T  B H H M a x e n b H O  c n e n H X b  3a  co cT O H H H e M . 

n p H B O a a  h  M e x a H H 3 M a  B b iK jn o H a T e n H :  H H C T H T b , C M a 3 b iB a T b ,  n e p H o n H n e c K M  

n p o B e p H T b  p a ó o T y  B K m o n a io m e r o  h  B b iK n io M a io m e r o  y c x p o ñ c x B ,  q e p e 3  K a n c -  

a b ie  n o n r o n a - r o n  n e x a n b H O  o c M a T p H B a T b  n p H B o n  h  wM e x a H H 3 M ,  B o e c T a n a -  

B j iH B a a  o c n a Ó H y B in H e  K p e n n e H H H ,  h  t .  n .

l í e  M eHee BHHM aTenbHo cnenyeT cnenH X b 3a c o c t o h h h c m  C H rH a n b H h ix .  

ycTpoñC TB , npoB epH H  n p aB H n b H o ex b  h x  nefiCTBHH n p H  K ancnoft o n e p a n H H  b k h io -  

aeHHH h j ih  B b iK jn o q e H H H , n p H  HHCTKe h  p e M o m e .  H en p aB H n b H b ie  cn rH an b f 
n yH B O flH T  b  3a6 /iy n cn eH H e o ócnyncH B aiom H ft n e p c o H a n  h  M oryT  H BnH XbC H

H C T O H H H K 3 M H  H e C H aC X H fl C H H M  H/IH a B a p H Ü .

OTcyTCTBHe h j ih  HenocTaxoK fly roracam eft cpenw (wacjia, Bonbi, o j o t o ro  
Bosayxa) nenaex n y ro ra o im ee  ycTpoñcxBo BbiKnioqaTejiH HepaóoTocnocofíHbiM- 
H3BecTHbi cnynaH, Korna, HanpHMep, MacJiHHbifi BbiKjnoHaxenb BKnm ancH  
b pa6oxy, He 6ynyHH 3ano;iHeH MacnoM. EcxecxBeHHO, h t o  b  t b k h x  ycno- 
BHHX OH He Mor OTKJIKmHXb HHK3KOñ Harpy3KH, H npH nepBOM >Ke BbiKJIIO- 
HeHHH B03HHK3JIO KOpOTKOe 3aMbiKaHHe BHyTpH BblKJHOqaXeJIH, BblBOaHUtee 
e ro  H3 CTpoH h  HapymaioiiJ.ee HOpManbHyio paSoxy c h c t c m h .  H3BecTHbt 
Taioxe aHajioraqHbie no pesyjibTaiaM  cnyqaH BKjnoqeHHH b  paóoxy Macnn- 
h o t o  BbiKJiioqaxejiH npH onymeHHOM 6a x e  c MacnoM.

TaKHe c n y q a H ,  KOHenHO, B03M0iKHbi uamb npH npecTynHOñ HeBHHMaTenb- 
h o c t h  o ó c a y H C H B a io in e r o  nepcoHana.

HeaocTaTOK nyroracímieti cpenu hhh HeHcnpaBHOCTb b  flyroracaineM 
ycTpoñCTBe MoryT npHBeCTH k  TaKHM xce pe3ynbTaTaM.

Hxcób i H3Óe>KaTb B bi3biB aeM bix H enocxaT K O M  ayro raa im eH  cpeau  H enpH H T - 

H o c x e ñ ,  H eo fíx o n H M O  B H H M aT enbH oe H a 6m o a ,e H H e  3a e e  y p o B H eM . J \n h oóner- 
MeHHH H a ó m o fle H H fi B b iK n ro q a x en H  o 6 Ú u io  C H a d x ía io x c H  cooxB excT B yiom ,H M H  
y K a 3aTexH M H . l Í H o r n a  s x h  y K a 3 a x e n H  K oM Ó H H H pyioxcH  c  C H raanbH biM H  y c x p o ñ -  
C X B 3 M H , CM rHaiIH 3H pyiO m H M H  H a LU.HX y n p 3 B lieH H H  O HeaOnyCXHM OM  n O H H H íe-
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HHH ypOBHH ÄHÄKOCTH H/IH JiaBÍISHHH B03iiyxa. B CJiyqae OTCyTCTBHH yKâ33- 
TeJiet BpeMH o t  BpeMeHH h b o ó x o a h m o  nenocpe/icTBenHO Ha MecTe npoBepaTb 
cocTOHHHe flyroracam efl cpejr.u. B BbiK/iKmTejiax c .nyTbeM cacaToro B03.ayxa, 
K3K yKasHBaiiocb, HMeeTcs ÓJioí<npyK>mnM icaanaH, He no3ßomiomHft npOH3- 
BecTH BBíKJHOBeHHe upa HeßocTaTOHHOM paBJieHHH oxa/roro B osayxa.

r io c n e  KaiKÄOro T»>Kejioro KOpoTKoro 3 aMHKaHi«i cjie /iyeT  npoR epaT b co-  
CTQHHHe ayroracH uj,eä  c p e a u ,  noT epso  e e ,  y p o s e n b  h t .  n .  u  b o iy a a e  H eo6 - 

XOÄHMOCTH aonoJiHHTB e e .

ToJïfeKO npH  npaBHJiBHOM BHÔope h ycTaHOBice h BHHMaTe^bHOM yxoae  
h Haóírp^eHHH BbiKJiioaaTejib öyaex  aeiCTBHTejibHO HajiexcHbiM annapaTOM, 
sa ipHmaiomHM ycTâHOBKy o t  p33BHTHH bBapHH. B pÿxax  ate im oxoro  xo-  
SHHHa jiyauiHft h3 cymecTByioipHX BbiK.atoqaTeaeM MoaceT CTaTb neHapeatHUM 
H CaM MO>K6T ÍIBJISTbCS HCTOHHHKOM aBapHft.



rJlABA RECHTAß

MCIÏMTAHHE AÍIIIAPATOB

§ 85. U,EJlh H COÄEPÄAHME MCílblTAHHÍl

HcnbiTaHHe 3JiexTpHnecxHX annapaTOB HBjmeTCíi q ä h h m  h 3 cyipecTBeHHeË- 
iuHX aaeMenTOB h x  npoH3BO.ncTBa. KaixflbiË annapaT, BbinycxaeMbiË 3aBOflOM, 
floaxteH óbiTb noaseprayT HcnuTaHHHM, KOTOpbie 6bi rapaHTHpOBajiH ero 
xanecTBO b ueiioM, xanecTBo npHMeneHHbix MaTepnanoB u  t . n. TaxoË 
KOHTpoab HBJiaeTCH coBepmem-io HeoóxonHMbiM.

n p H  p a 3 p a 6 o T K e  h o b o ë  M o n e a n , T a n a  h j ih  h o b o t o  n p n H ix n n a  y o rp o Ë C T B a  
a n n a p a T a  n o c jie n H H Ë  n o n a t e n  6biTb n o f lB e p ru y T  BcecTOpOHHHM HcnbiTaHHHM 
u HCCJieaoBariHHM. rioHCKH HOBbix 6o n e e  c o B e p m e u H b ix  b h ä o b  a n n ap aT O B  
s b jb h o tc h  3a n a n e ß  33B0ÄCKHX h  HCCJienoBaTejibcxHx J ia ô o p a T o p H Ë . Taxait 
p a ó o T a  HBjiíieTCíi, k o h c h h o ,  co B ep m eH H O  H eoôxonH M O Ë , u  6 e 3  n e e  HeMbicjiHM 
n p o r p e c c  b annapaT O C T poeH H H .

flcHO, x o n e r a o ,  h t o  oótbeM  u  n iyÖ H H a H cnbiTariH ił M accoB O B binycxaeM bix  
annapaT O B  h  coB epm eH H O  h o b h x  T n n o B  a n n a p a T O B , n y c x a e M b ix  b  n p o H 3 B o n -  
CTBO, flon>KHbi 6biTb pa3 Jin n H b i.

TaitHM o 6 p ą 3 0 M  3aB oncK H e HcnbiTanHsi p a 3aeaniOTCsi Ha n B a BH.ua. K nep- 
BOMy o t h o c h t c h  Tax H a3biB aeM bie t  h  n o  b bi e  h  c n bi t  a h  h  a ,  k o  b t o -
pO M y K O H T p O J I b H b i e .

K am flb ift HOBbifi THn a n n a p a T a ,  B binycK aeM biß  33b o ,u o m , n o jin c e n  n o n B e p -  
raT b cn  THnoBbiM HcnbiTaHHflM. O ó b in H O  u ju i b t o ë  n e n n  H3roTOBjiiieTCH CHa- 
H ana onbiTH biË  o 6 p a 3 e u  h jih  HecKOJibKO onbiT H bix  o6pa3U O B , h y a t e  n o c n e  
T o ro  K an o h h  n p o Ë n y T  T H noB bie H cnbiTaH H a h  n o x a ix y T  ynoB jieT B O pH T ejib - 
Hbie p e 3 y jib T a T b i, naH H biË  THn cnaeTCH b npoH SB oncT B O .

T a ñ o s  b i e  H c n t i T a H U i t  c o n e p ix a T  b c e 6e  n e jib iß  p a n  nyHKTOB, 
B biaß jiaiom H X  B c ecT o p o H H e K ax  M exariH H ecK ne, T a x  h  a j ie x T p H n e c x H e  x a p a x -  
TepHCTHKH a n n a p a T a , H M eiom ne o c o ö o  cy m ecT B eH H o e 3H aneH H e u n a  e r o  

a x c n jio a T a u H H .
Clona o t h o c h t c h :
1 )  M e x a H H t e c x o e  H c n b i T a t t n e  Ha b b ih o c j ih b o c tb ,  ecjiH  a n n a p a T  

conepxxH T  noflBH>KHbie nacTH  (B b ix jn o n aT e jiH , p a 3"benHHHTejiH, pyÔHjibHHXH, 

aBTOMaxbi h  t .  n . ) ;
2 ) T e p M H n e c x H  e  H c n u T a H H H  npH njiHTenbuoM peatHMe;
3 )  H c n b i T a H H e  a j i e x T p H M e c x o f t  n p o t H O C T H  o c h o b h m x  

h BcnoMoraTejibHbix sjieMeHTOB (BbixjiionaiomHe xaTymxH h t . n.);
4 )  H c n b i T a H H e  n a  T e p M H n e c x y i o  h a n e x T p o n H H a M H n e -  

c x y i o  y c T O Ë H H B O C T b  (noABepraioTca Bee paccMOTperiHbie Bbirne 
BHCOKOBOJibTHbie annapaTbi 3a HcxjnoneHHeM TpaHCijiopMaTOpOB naiipałK eim a);

3 » e . 1 3 1 1 . — B y T K O B H 'i  1 0 .  B .  H  M e .T tB K y M O B  A .  M .
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5 )  H c n t i T a H n e  Ha p a 3 p b i B  t o k  a, b tom cayqae, ecan annapaT  
npejiHa3HaqeH aaa  noaoÔHbix neaeË (BbixàioqaTeaH, aBTOMaTbi, n peaoxp a- 
HHTean).

I IepeqH cneiinue nyHKTbi thjiobhx HcnbiTaHHË, oqeBHaHO, yaoBaeTBOpaT 
noJiHOCTbio TOJibKO xoMMyTauHOHHyio annapaTypy. JFpyrne annapaTbi n p e a t-  
ÍIBJI5HOT CBOH cSuHt^HHeCKHe TpeÔOB3HHH B OTHOIIieHHH HCnblTaHHË. TaK, 
HanpHMep, peaKTOp h3 nepeqacaeiiHbix HcnbiTannË aoaixeH 6biTb noaßepr- 
HyT TOJibKO Ha HarpeB, saexTpHqecxyio npoqHOCTb h pex<HM KopoTKoro 
33MbIKaHH5I (TepMHqeCKâH H BaeXTpOaHHaMHqeCKaH yCTOËqHBOCTb). MexaHH- 
qecxne >xe HcnbiTaHHa h HcnbiTaHHa na pa3pbiB Toxa k HeMy He oTHocaTca, 
ho 3aTO peaKTop HaxaaaMBaeT cboh cnennijiHqecKHe TpeöoßaHHa b  otho- 
UieHHH yjXOBJieTBOpeHHH TOHHOCTH BblllO.TIieHHII eTO HHayXTHBHOCTH.

T p a n c tp o p M a T o p b i TOKa h H a n p a ix e H H a  T peö y iO T  n p o B e p K H  hx n o r p e i n -  
HOCTeË b OTHOiiieiiHH K08(|)HUHeHTa TpaHC(|)opM au.HH h y r a a  ouihôok M o x a y  
nepBHHHblMH H BTOpHHHblMH BeKTOpaMH TOKOB H H anpa>K eH H Ë.

K o H T p o a b H b i e  h c n h  t  a h h a xacaiOTca Bcex BbinycxaeMbix anna- 
paTOB. Hx 3aaaqa — KOHTpoanpoBaTb xaqecTBO npoayxpHH h , c apyroË  
cTOpoHbi, BbiaBaaTb cayqaßHbie ouihöxh h HeaoqeTbi, HanpHMep BcaeacTBHe 
Hen,o6poKaqecTBeHHOCTH hsojihuhh h a p yroro  cbipba.

KoHTpoabHbie HcnbiTaHHa npoH3BoaaT xax Haa totobmm annapaTOM, TaK 
h Haa OTaeabHbiMH ero aeTaaaMH b nponecce npOH3BoacTBa (cJiapcfiopoBbie 
H3oaaTopbi h t . n .).

KoHTponbHue HcnbiTaHHa HMeiOT cpaBHHTeabHO ysKHË npoH3BoacTBeHHHË 
xapaKTep, nosTOMy mh na hhx ocTaHaBaHBaTbca He 6yaeM.

T n n o B b ie  H cnbrraH H H  n p e a c T a B a a io T  H ecpaBH eH H O  ô o a b n iH Ë  H H T ep ec  a n a  
S K cn ao aT au H H , B O -n ep B b ix , noTO M y, hto ohh o n p e a e a a io T  xapaK T epncT H X H  
a n n a p a T a ,  h , bo-btopm x , noTO M y, hto c3mh H cnbiT aH H a 3 a q a c T y io  ö b iß a io T  
TecHO CBa3aHbi c axcnaoaT anH O H H biM H  yeraH O B xaM H  (H cnbiT aH H a b c e T a x  
B b iK a io q a T e a e ß , aBTOMaTOB, p a3 p aaH H X 0 B , n p e a o x p a H H T e a e Ë ) .  F lo  sthm 
c o o 6paa<eHH aM  mh KpaTKO ocra iiO B H M ca Ha O T aeabH bix  nyH K T ax  T H noB bix  
H cnbiTaH H Ë a n n a p a T O B , n p n q e M  paccM OTpHM  H a n ö o a e e  o ö i i w e  n a p a M e T p u  
a a a  B cex  a n n a p a T O B  h H a n ö o a e e  H H T epecH bie c tohxh 3 p e H n a  sx c n a o a T a u H H  
a a a  HeKOTOpbix H3 hhx (H a n p H M e p  ncnbiTai-iH e Ha p a3 p b iB  T o x a  B b ix a io q a -  
T e a a M n ) .

§ 86. MEXAHMMECKHE HCriblTAHHfl

Kax yixe yxa3biBaaocb, 3th HcnbiTaHHa npHMeHaiOTca x  annapaTaw, 
HMeioiHHM noaBHiKHbie qacTH, a caeaoBa'reabno, KHHeMaTHqecxne cbh3h, 
3annpaiomHe h ocBo6o>xaaiomHe MexaHH3Mbi, h t .  n. H anóoaee cnoamuM  
H3 paccMaTpHBaeMbix annapaTOB aBaaeTca B b i x a i o q a T e a b  c npHBoaoM. 
Hoa aeËCTBHeM qacrax  BxaioqeHHË h BbixaioqenHË MexaHnqecxaa cHCTeMa 
MoaieT caoMaTbca, pacmaTaTbca, pa3peryanpoBaTbca, BcaeacTBHe qero annapaT 
CTaHOBHTca HepaöoToenoeoÖHbiM. 06biqi-io MexaHHqecxne HcnbiTaHHa cbo- 
aaTca k MHoroKpaTHbiM —  noBTopnbiM —  BKaioqeHHHM h BbixaioqeHHaM b h - 
xaïoqaTeaa b  noaHocTbio coöpanHOM cocToaHHH co BceMH BcnoMoraTeab- 
HbiMH MexaHH3M3MH, npnqeM nocae 3TOTO annapaT aoa>i<eH coxpaHHTb p a6o -  
TOCnOCOÖHOCTb.

CoraacHO npoeKTy HopM Ha MacaaHbie BbixaioqaTeaH MexaHnqecxaa ctoë- 
KOCTb cqHTaeTca yaoBaeTBopHTeabHOË, ecaH MacaaHHË BbixaioqaTeab Bbiaep-
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JKHBaeT 2 0 0 0  BKJIJOMeHHil H BblKJHOHeHHii C COOTBeTCTByK>IHHM eM y npHBOHOM, 
npHMeM n o c n e  s t o t o  MexariH3M AOJiHceH 6bixb r o n e n  a n a  n a n b H e iiin e ii  p a ó o T b i. 
K poM e a T o ro  B biK /noM arejib  noji>i<eH Bbm epjKH BaTb 2 0  BKjnoneHHfł n o n  p a n  
n p i i  n oB b iu ienH H  HanpH w eH H H  n a  n p H B o a e  n a  1 5 ° / 0 B b ir n e  H O pM anbH oro.

nofloOHbiM HcnbiTaHHBM n o n B e p ra io T C H  u B ce a p y rn e  KOMMyTannoHHbie 
a n n a p a ra  b u c o k o t o  h  h h 3 k o t o  H a n p a a c e H H ft .

§  87. H A rP E B A H H E  OPH f lJ IH T E J lb H O f i  H A rP Y 3 K E

9 tH  HCnbITaHHH flOn>KHbI npOBOflHTbCH n p n  HOMHHa.lbHOM TOKe. rioCKOJlbKy 
HarpeB b  cnnbHoii ereneHH 3 3 b h c h t  o t  b c h k o t o  p o n a  noóaBo»iHbix noxepb, 
co3iiaBaeMHX nepeMeHHbiMH MarHHTHbiMH nonaMH, t o  oaeHb Baarno, h t o ó h  

annapaTbi, npeflHa3HaHeHHbie n n a  nep eM em o ro  t o i o ,  noHBepranHCb Hcnbi- 
TaHHjo HMeHHO n p n  nepeMeHHOM TOKe. KpoMe s t o p o  b  p a a e  cnyaaeB cym e- 
CTBCHHoe 3HaaeHHe HMeeT yaeT  an cn a  4>a3. TaK, HanpHMep, nna  H arpesa 
KpbimeK BbiKaioMaTeaeil, aepe3  KOTopue npoxonaT  Tpii (|)a3bi, Heo6xonHMO 
npHMeHBHHe h m ć h h o  Tpexc|)a3Horo TOica, a  He onHocJm Horo (nocneflOBa- 
TeabHoe coeflHueHHe b b o h o b ) ,  TaK i<ai< o t  s t o t o  3 3 b h c h t  BennHHHa Mar- 
HHTHoro noTOKa b  MeTaaae, a  caeflOBaTejibHO, h  HarpeB ero .

n p H  HcnbiTaHHH Ha flaH T eabH bifl H arp eB  rieoóxoflH M O  c o d a jo jra T b  peacHM 
KaK MoaeHO 6jiii>Ke k  HOMHnanbHOMy. T a n ,  H anpH M ep , a n n a p a T b i, n p e f ln a 3 H a -  
neHHbie TOJibKO n n a  noBTOpHO-KpaTKOBpeM eHHOft H a rp y 3 K H , h  aojiacH U  
n o f lB e p ra T b c a  TaK ofi H a rp y 3 K e  n o  o n p en en eH H O  ą a s a im o M y  xexHHaecKHM H 
ycaoBHHMH pe>KHMy h j i h ,  H anpH M ep, TpaHccJiopM aTOp T o n a  Ha H arp eB  c J ie a y e T  
KcnbiTbm aTb c  n p e a e n b H O ii no n y cT H M o il H arpy3K O ft b o  BTOpHHHOft i ie n n  
h  t .  r . H c n b iT a H n e  n a  H arp eB  c jie a y e T  noBOflHTb n o  ycT aH O B H B w ero ca  
c o c t o b h h h ,  n p n n e M  3a ycTaH O B H B m yiocsi T eM n ep aT y p y  npHHHMaiOT T a n y io , 
K o rn a  OHa H ap ac T aeT  He d o j i e e  aeM  Ha 1° C  b  n a c .

n p H  HcnbiTaHHHX Ha H a rp e B  a n n a p a T a  H e o 6xoHHMO H 3M epaTb T e n n e p a T y p y  
O K p y a ia io in e ro  B 0 3 n y x a . 9 t h  H3M epeHHa o 6 h h h o  npOH3BOHHT n pH  n o M o m «  
TepMOMeTpOB.

C o rn a c H O  nopM aM  n o c n e  MexaHHnecKHX n cn b iT a riH il a n n a p a T b i , H M eiom ne 
pa3MHKaK)ni,HeCH H a n  pa3"beM Hbie KOHTaKTbl, HOJOKHbl 6bITb 6 e 3  BCHKHX 
n e p e a e a o K  h  peM OHTa noB T opH O  noH B eprH yT bi HcnbiTaHHio Ha H arp eB a H n e .

H e o 6xoa,HMO o t m eTHTb o n e r ib  BaacH oe oócT oaT enbC T B O , K O T opoe HyacHo 
HMeTb b  BHHy n p H  o n b iT a x , a  HMeHHO, h t o  c e n e u H e  n p o B o n o B  h j ih  i h h h ,  
noHBOHsnn.Hx t o k  k  a n n a p a T y ,  n o n a o io  cooTBeTCTBOBaTb HOMHHanbHOMy TOKy 
a n n a p a T a  h  h t o  c h m h  coeHHHeHHH non a iH b i dbiTb BbinonHeHbi nocT aT oaH O  
T inaTenbH O , TaK KaK H H aae m o jk c t  B03HHKHyTb ,n,ononHHTenbHbi:ft H arp eB  

a n n a p a T a .
H 3 M e p e H H e  T e M n e p a T y p b i  O T ,nenbH bix  a a c T e f t  a n n a p a T a  m o j k c t  n p o n 3 B o -  

flHTbCH n p H  nOMOUTH TepM O M eTpO B , T e p M O n a p  HHH MeTOflOM H3MeHeHHH 

COnpOTHBJieHHH (yHOÓHO RJISl OÓMOTOK).
n P H HCnOJlb30BaHHH TepMOMeTpOB H eo 6xOflHMO HMeTb B BHHy, HTO B CHJIb- 

Hbix nojiHX (p e a K T o p b i)  B03MOiKeH n o f lo rp e B  p T y T H o ro  u i a p a n a  3a  cn eT  
t o k o b  <i>yKO, a  noTO M y b Tai<nx c j iy n a a x  o i e n y e T  n o a b 3 0 B a T b c a  c n n p T o -

BblMH T epM O M eT paM H .
n p n  H3MepeHHH T eM n ep aT y p  TepM OnapaM H H eo 6xoaHM O caeflH T b, h t o o b i  

T e p M o n a p a  ó b u ia  nnoTH O  n p H H ia T a , HTOÓbi n p o B o n a , O T K O H am ne  o t  TepMO- 
n a p b i ,  He o 6p a 30BbiB aan coeH H H eH H « M eacay c o d o f t  BHe H a rp e T o ro  M e c ta .

i«*
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Heoóxo/iHMO bo H3Ôe>KaHne bjihhhhb OTBoaa Tenaa ot crian c3mhmh npoBo- 
a aMH, HTOöbi 3TH npoBoaa ôbijiH npHH<aTbi K HarpeTOMy Teay Ha aanHe o x o a o  
5 cm h HTOÔbi npoBO.ua He o6pa30BbiBaan KOHTypoB, bo H36eaiaHne naBe- 
fleHHH 3. fl. C MäTHHTHblMH nOTOK3MH OT paCnOUO>KeHHbIX b6 jIH3H npOBOÂ- 
H H KO B.

B T ex c a y a a a x ,  xoraa Mbi HMeeM H arp eB aro m n eca  oömotxh, y a o Ö H O  

nojib30BaTbCH MeTOÄOM H3MeHeHna conpoTHBaeHHsr, ecan H3BecT€H T eM nepa- 
T y p H b iñ  K03(j5Hu.eHT M aT epnaaa  oômotkh.

HeoôxoaHMO OTMeTHTb, 4T0 HHor.ua 3aMeTHyio aoaio  HarpeBa MoareT co3aa~ 
BaTb 3aeKTpHqecKoe noae uepe3 noiepH  b ansaexTpHKe. B 3thx cayaaax  Heo6- 
xoæhmo npn HCCJieÂOBaHHH HarpeBa annapaTa noaBeprayTb ero jyiHTeabHOMy 
Häxo>KaeHHK) noa MaKCHMaabHbiM paóoMHM nanpaareHHeM.

§ 88. MCnSbJTAHHE HAIIPiBKEHHEM

Kax yare yxa3biBaaocb b ra. I, annapaTbi aoaiKHbi Bbiaep>XHBaTb b TeneHHe 
onpeaeaeHHoro npoMearyTxa BpeMeHH ( ot 1 no 5 mhh. b 33bhchmocth ot 
pona n3oaau,Hn) Tax Ha3biBaeMoe HcnbnaTeabHoe HanpaareHHe (no VDE 
UU(¡n =  2,‘2Un -j-  2 0 kV). npH 9T0M npoÖHBHoe HanpaaceHHe Han Hanpa- 
>xeHHe nepexpbiTHn noaaoro npeBoexoflHTb HcnbiTaTeabHoe He MeHee aeM 
Ha 10° / 0.

HcnbiTaHue HanpaareHHeM oöbiaHO npóH3BoaHTca Haa BnoaHe coópaHHbiM 
annapaTOM. OaHaxo OTaeabHue xoHTpoabHbie npoßepxn MoryT aonycxaTbca  
h Haa He BnoaHe CMOHrapOBaHHbiM annapaTOM, ecan Taxne HcnbiTaHHH aaroT 
rapaHTHH, uto npH noaoÖHbix ycaoBHax nepexpbrrafi h npoöoeB , noBpeacaaio- 
m,HX H3oaau,Hio, He npoH30ËÂGT. Tax, HanpHMep, ana rp0M03axHX annapaTOB, 
ocoöeHHo BbixaroHaTeaeft Bbicoxoro HanpaareHHa, OTnpaBaaeMbix x a n e m y  
b pa306paHH0M Bnae, xoHTpoabHbie ncnbiTaHHa pa3pemaeTca npoH3BoanTb 
Haa OTaeabHbiMH aeTaaaMH. TnncBbie HcnbiTaHna npoH3BoaaTca Bceraa 
Toabxo BnoaHe coópaHHoro annapaTa.

Jiña HcnbiTaHHa HanpaareHMeM BbicoxoBoabTHoñ annapaTypbi (100 , 200  h 
380  kVj TpeôyroTCH aaôopaTopnn c hctohhhx3mh oaeHb Bbicoxoro Hanpa>xeHHH. 
He nyrxHO 3a6biBaTb, uto BbicoxoBoabTHaa ncnbiTaTeabHaa ycTaHOBxa aoaaara 
jraBaTb B03MO>xHOCTb aoBOflHTb HcnbiTaHHe ao npoóoa Han nepexpbiTHH no 
noBepxHOCTH, t . e. aaBaTb HanparxeHne Bbiure HcnuTaTeabHoro. YcraHOBXH 
c 1 000  000  V b HacTOHin.ee BpeMa yare aearaT Ha npeaeae h aaa HcnbiTanna 
annapaTOB b 380  kV HopMaabHoro rianpaa<eHHH oxaacyTca hbho HeaocTa-
TOUHblMH.

Ho, x a x  H3BecTHO, nepeHanpa>xeHHH , B03HHxaiom He b axcnaoaT auH H  
c HopMaabHOft C H uyconaoft (50  n e p /c e x ) ,  óbiBaroT He3HaqHTeabHbi h p ea icn . 
BoabuiHHCTBO nepeH anpnareH H ñ B 03H nxaeT c (JropMOft x p n B o íi, orm m ott ot 
CH'riyconflbi. C io aa  othochtch nepeH anpaareH H H  xoM M yTaunoH H oro n aTMO- 
ccfrepHoro npoHCXorxaeHHH. O coöeH H o onacHbiMH HBaaioTca n e p e H a n p a a ie n n a  
aTM OcfjrepHoro npOHCxo>xaeHna, CBH3anHbie c  rpo30BbiMH pa3paaaM H . A tm o -  

ccjjepHbie nepeH anpaareH H H  HMeioT qpe3B biaafiH o xpaTXOBpeMeHHbiñ x a p ax T ep  
h n po T ex aro T  b MHaanoHHbie a o a n  cexyH aw . r io a ^ e M  Hanpaa<eHHH n p o n c x o a n T  
b 3THx c a y a a a x  c  x o a o c c a a b n o f i  cxopocT bx», n n o io M y  sth n epeH anpajxeH H a 
n o a y q n a n  H33BaHHe H M n y a b C H b i x  n e p e H a n p a a r e H n í i .  J\jih n o a y -  
ueHHa HMnyabCHbix H anpaareH nti b coBpeMeHHbix B bicoxoB oabTH bix a a ö o p a -  
T o p n a x  npHMeHHiOTCH Tax Ha3biBaeMbie y a a p H b i e  x o H T y p b i .  J la ö o p a -
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T o p u a  B b ic o K o r o  H anpa> xeH M H  GEC b  CUJA H M eeT y a a p H b i í í  K O H T yp, p a 3B n -  
B a r o m n f l  a o  5 0 0 0  0 0 0  V . l l p n  T a x n x  H a n p a jx e H H a x  p a 3 p a a .b i  c o 3a a r o T  acJrcjjexT, 
6 a H 3 K H ñ  K ecT ecT B eH H biM  aTM O CtjrepHbiM  p a 3 p a a a M .  K  c o ac a a eH H X ), H M n y ab C H b ie  
H C nbiT aH H a a n n a p a T O B  e m e  H e H o p M H p o B aH b i, T a x  x a x  H M n y ab C H b ie  H c n b i-  
T a n n a  C 0 3 aaK )T  H e c x o a b x o  OTUHMHbie n p e a c T a B a e H H H  06 H3o a a n H H , H e rx e a n  
H C nbiTaH H a n p n  H O p M a a b H o fl a a c T O T e . T a x ,  H a n p H M e p , n p o ó n B H o e  H a n p a -  
rxeH H e T p a H C ( |)o p M a T O p H o ro  M a c a a  n p H  H M n y a b C H b ix  H c n b iT a H H a x  o x a 3H - 
B a e T c a  b  H e c x o f lb x o  p a 3  f í o a b i n e ,  neM  n p n  H O p M a a b H o íi a a c T O T e . P a 3 p a a n o e  
H a n p a> x eH H e  b  B 0 3 a y x e  n p n  H M n y ab C H b ix  n c n b iT a H H a x  T ax > x e  n o B b iw a e T c a ,  

h o  H e b  T a x o ñ  e r e n e H H .
C a e a y e T  OTM eTHTb, u t o  o a e H b  Ba>KHO n p o H 3 B o a H T b  n c n b iT a H u e  H 3 o a n -  

p y r o i n n x  a e T a a e ñ  h  H 3 o a a n H H  a n n a p a T O B  b  H arp eT O M  c o c T o a H H H , T a x  x a x  
a a e x T p n q e c x a a  n p o a H O C T b  T B e p a u x  a n s a e x T p H K O B  CHHixaeTCH c  T e M n e p a T y -  
p o ñ  ( c m . r a .  I ) .  K  c o Jx aaeH H K ), H e B c e r a a  b o 3 m o >k h o  s t o  o c y m e c T B H T b , T a x  
x a x  n p o r p e s  T p e ó y e T  n p n c o e a H H e H H a  x  a p y r o í í  n e n n ,  o ó h m h o  h h 3 k o t o  

Ha n p a m e H H H . B o  b c h k o m  c a y n a e ,  H e o fíx o a H M O  C T peM H T bca  B c e r a a  x H c n b i-  
T a H in o  a n n a p a T O B  H an p am e H H e M  b  H arp eT O M  c o c T o a H H H , T a x  x a x  s t o  ó a m x e  

n O aX O aH T  K aeílC T B H T eabH O C T H .

§ 89. HCIIMTAHH3 HA TEPMHHECKytO H 3JlEKTP0JlHHAMHHEClíyK) 
yCTOHMHBOCTb

T a x o r o  p o u a ^ H c n b iT a H H a  a a a  B H x a r o q a T e a e É  a ac T O  c o B M e m a iO T c a  c  n c r ib i -  

TaHHeM  H a p a s p b iB  t o x o b  x o p o T X o r o  33M bixaH H H . B o o ó m e  >xe a a a  ó o a b -  
m uH C T B a a n n a p a T O B  (H C x a to a e H H e  —  p e a x T o p b i )  H c n b rra H H e  n a  T e p M H a e c x y io  
h  s a e x T p o a H H a M im e c x y K )  ycT O ftaH B O C T b m o jk h o  o c y m e c T B H T b  6 e 3  H a a n a H a  

ycTaHOBKH H a n  x a x o r o - a n ó o  H C TO H H nxa ó o a b i n o f í  m o l u h o c t h  h  B b ic o x o r o  
H an p a)x eH H H . ü e f tc T B H T e a b H O , f l a n  9 t h x  n c n b iT a H H ñ  n e o ó x o a H M O  n p o n y c T H T b  
a e p e 3  a n n a p a T  t o x  H a u a e m a m e f i  BeaHM HHbi b  T e a e H H e  o n p e a e a e H H o r o ,  o ó b ia H O  

o a e H b  H e S o a b n i o r o ,  n p o M e r x y T x a  B peM eH H  ( H e c x o a b x o  c e x y H a ) .  B H y T p e H H e e  
co n p O T H B aeH H e  a n n a p a T O B  o ó h m h o  a o B o a b n o  in a a o ,  h  n o T O M y  n p n  n p o n y -  
cxaH H H  n o  h x  T o x o B e a y u jH M  qacT H M  T o x a  x o p o T x o r o  3 a M b ix a H H a  H e T p e ó y e T  
ó o a b u i o r o  H a n p a a íe H H a ’ HCTOHHHxa. K  t 3 k h m  a n n a p a T a M  OTHOCHTCa B u x a i o -  
a a T e a n ,  T paH C (J)opM aT O pb i T o x a  (H e  B c e ) ,  aBTOM aTbi, p a s -b e a H H H T e a H , u iH H H bie  
x o H C T p y x u .H H , c o e a H H H T e a b H b ie  x o H T a x T b i h  n p .  h  n p .

T ax H M  o 6 p a 3 0 M  H c n b iT a T e a b H b ie  a a ó o p a T o p H H  a o a a c H b i b  x a a e c T B e  H e o ó -  

XOaHMOTO O Ó O pyaO B aH H H  HM eTb CHabHOTOHHyK) yC TaH O BX y (OÓbIHHO T paH C - 
< |)O pM aT op) n p n  cpaB H H T eab H O  h h 3 k o m  H a n p a jx e H H H  ( 2 0 — 5 0  V ) ,  n p H  n o M o m n  
X O TO pO ñ H B aaeTC H  B03MOJXHbIM aO B O abH O  npO C TO  n p 0 H 3 B 0 a H T b  HCnbITaH H e 
a n n a p a T O B  H a T e p M H a e c x y x )  h  s a e x T p o a n H a M H H e c x y x )  yCTO ftaH BO CTb.

n p H  H cnH T aH H H  H a T e p M n a e c x y K )  y c T O ñ a H B o e T b  a e p e 3  a n n a p a T  n p o n y -  
c x a e T c a  t o x  n o c r o a H H o ñ  B eaH H H H bi b  T e a e H n e  H e x o T o p o r o  n p o M e m y T x a  
B peM eH H , H y , H a n p H M e p , b  T e a e H H e  10  c e x .  A n n a p a T  caH T aeT C H  B b m e p x ca B - 
i ijh m  H cn b iT aH H e, e c a n  e r o  T o x o B e a y m H e  a a c T H  H e n e p e r p e B a x y r c a  B b iiu e  
n p e a e a O B ,  y x a 3 a H H H X  b  r a .  I ,  h  e c a H  b  a n n a p a T e  H e n p o H 3 o m a o  H H x a x n x  
n o B p e > x a e H H 0 . B eaH H H H a T o x a  h  0 T p e 3 0 x  B peM eH H , B o o ó m e  r o B o p a ,  M o ry T  
B a p b n p o B a T b c a ,  h o  n p H  s t o m  o h h  aoa> K H bi d b iT b  b  nocTOHHHOM  c o o t h o - 

m eH H H
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t . e . npH HcnbiTaHHH H a TepMHMecKyio ycTOftMHBocTb Ba>KHo, m t o ó h  co6aio- 
fla/IOCb p3B6HCTBO

I12t1 =  I £ t  — / 3%  =  const.

S n e K T p O f l H H a M H n e c K a a  y c T O í í M H B o c T b  o n p e a e a a e T c a ,  Kai< 
H3BeCTH0, MaKCHMaabHbIM AOnyCTHMbIM TOKOM KOpOTKOrO 3aMbIK3HHH. n p o -  
B epK e Ha saeK T poaH H aM H M ecK yio  ycroHMHBOCTb a n n a p a T  mohcct n o a B e p ra T b c a  
nyT eM  B H e 3 an H o ro  e r o  np rn ím o M em iH  k  u e n u ,  c n o c o Ó H o ñ  a a x b  ^ j n e H c a m r i f t  
t o k  b T eneH H e O T p e sx a  B p e M e m  He M eHee o a H o r o  n e p n o a a .

JXnn n p o B e p K H  ycToñMHBOCTH Bbm nioM aiom H X  an n a p a T O B , h x  M exann3M 0B  
H npHBOflOB, KOTOpbie noaiK H bl npOTHBOCTOBTb fleflCTBHJO SJieKTpOflHHaMH- 
necK H x  cm , b3>kho npo H 3 B o aH T b  n p o B e p ¡< y  Ha BKjnoMeHHe n a  c y m e c T B y io m .e e  
K O poT K oe. T a im e  BKmoneHHH Ha npaK T H K e c a y n a io T c a  OMem. qacT O , a a n n a -  
paT b i nom K H bi h x  B b ia e p a m sa T b  ó e 3  noB pex< aeH H ¡t, n p e n a T C T B y io m u x  h x  
f la j ib H e iím e ñ  p aO o T e . I lp H  s t h x  H c n b rra H n a x  o q é H b  x o p o m o  BbiaBnaioTCH 
CBOñCTBa npHBOHOB H COOTBeTCTBHe HX MOmHOCTH flaHHOMy BbIKJHOqaTeJIIO, 
a T aK m e h  p a ó o T a  k o h t í i k t o b ,  KOTOpbie o co fíe H H o  cm ibH O  noB pe>K aaioT ca 
n p n  33MbiKaHHH n e n e fó  c óoabinH M H  t o i o m h  K o p O T K o ro  3aMbiKaHHH.

§ SO. KCnWTAHME HA PA3 PMB TOKOB KOPOTKOrO 3AMMKAHHS1

3 th  HcnbuaHHa a n a  BbiK/noMaTeaefi BbicoKoro HanpameHHa h b jih io tc h  
ocoóei-mo cymecTBeHHbiMH. BoabuiHHCTBO aBapníl, cayqaiomnxca Ha npax- 
THKe c BbiKJiioqaTeaaMH, npOHCXcaaT h m c h h o  BcaeacTBne HeaocTaTOMHO 
HaaeiKHoro pa3pbma ayrn. McnbiTariHa na pa3pbiB Tona KopOTKoro 3aMbi- 
K3HHH TpeÓyiOT MOmHbIX HCTOMHHKOB 3HepFHH. COBpeMeHHbie CT3HIJHH HJIH 
oó-beaHHeHua CTarmnít npeacTaBnaioT co6oñ oaeHb MomHbie h c t o m h h k h  
SHeprHH. OaHaKO n0JIb30BaHHe 3THMH HCTOMHHKaMH CBH3aH0 C OoJIblUHMH 
saxpyaHeHHHMH ana SKcnaoaTaiyiH, h  k  h h m  npHXoanTca npnóeraTb t o jib iío  
b  coBepmeHHo HCKmoMHTeabHbix cjiyaaax. B HacToam.ee BpeMa noMTH Bce 
KpynHbie 3arpaHHMHbie 3aBoabi, H3roTOBJiaiomHe annapaTypy BbicoKoro Hanpa- 
jKeHHa, HMeioT BbicoKOBOJibTHbie MomHbie JiaóopaTOpHH ana HcnbixaHHa b h k j ií o - 
aaTeaeíi h  apyrax annapaTOB. BnepBbie xaaaa aaóopaTopHa noaBHJiacb c re- 
HepaTopoM b  15 000  kVA (HOMHHaabHOñ m o ih h o c t h ) ,  t . e. b  onerib c k p o m h o m  
Macurrade, b 1915  r. b repinarían y (JmpMbi AEG. B HacToam.ee BpeMa 
Taime aaóopaTopHH y m h o t h x  (JrnpM HMeiOTca c reHepaTOpaMH ao 100  000  ¿VA.

MciibiTaHHe annapaTOB b t 3 k h x  JiadopaTOpHax npon3BoaHTca caeayiomHM 
oópa30M.

A n n a p a T  n o M e m a e T c a  b c n e n n a a b H y io  a a n e p y ,  y a a a e n i i y i o  Ha n e x o T o p o e  
p a c c T o a m ie  o t  o c n o B n o r o  o ó o p y a o B a H H H  b o  n s d e m a i-m e  b o 3m ob<h h x  r a m p e -  
H íaeH H fl. H e a a a e x o  o t  K aM epbi odbiMHO p a c n o a a r a e T c a  H a ó a io a a T e a b H b iil 
nyH K T , H3 K O T o p o ro  m o jk h o  H ep e3  o c o ó b ie  n p n c n o c o ó a e H H H  H a ó m o a a T b  3a 
n o B c ae iiH eM  a n n a p a T a  b o  B peM a n c iib iT a im a . H 3 M ep eH n e  B c e x  o c h o b h b ix  
Be a n m iH , xapaK T ep H 3 y io m H X  p a d o T y  a n n a p a T a ,  a a ic -T o : t o k o b , H a n p a m e n n f t ,  
aaB nei-iH fl, C K O p o cT eñ , n p O H 3 B o a a T  n p n  n o M o m n  sa eK T poM arH H T H bix  o c iih j i- 
ao rp a t} )O B  n  cn en .H a ab H b ix  npoMe>KyTOMHbix n p H d o p o B . 3a n o c a e a H e e  B pem a 
B ce  n a m e  h  M am e n p H B J ie a a io T c a  k  H cnb iT aim aM  h  K a ro a H b ie  o c n m m o r p a i f ib i ,  
n o 3 B o n a to m ,H e  3 an n cb iB aT b  ó b iC T p o n ep eM eH H b ie  n p o n e c c b i ,  K an , H a n p u M e p , 
B occTaH O B aeH H e H a n p am eH H a b m o m c h t  n p o x o a a  T o n a  M epe3 u y a b .
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í>Hr. 286. HcribiTaHHe BbiKjnoaaTeaa Ha 35  kV b c e r a .

ripH M eH eH H e K aT oaH bix  o c u n jiJ io rp a c ^ O B  n o 3 B o a n a o  3H aaH T eabH 0 6o a e e  
rn y ó o K O  3 a ra a H y T b  b cym,HOCTb h b t o h h ö  p a 3 p w B a  a y ra  u  ycTaH O BH Tb paa  

OaeH b CymeCTBeHHbIX 3aBHCHM0CTeË.
H a  4>H r- 2 8 6  n p e a c T a B a e H a  n p H H u n n H a a b H a a  cxeM a coeaH H eH H a o c h o b h b ix  

saeMeHTOB o ö o p y a o ß a H H a  ycTaHOBKH a a a  H cnbiTaH H a a n n a p a T y p b i .  K a x  
b h ä h o , r e H e p a T o p  a e p e 3  a ß a  B biK JiioaaT ena, o w h  h 3 k o t o p b ix  3am,nTHbiH, 
a a p y r o Ë  onepauH O H H biË , h aepe3 cucTSM y p e a K T o p o B  MO>xeT p a ö o r a T b  
hjih H enocpeacTB eH H O  Ha H cnbiTyeM biË a n n a p a T  « a n  q e p e 3  noBbiC H TeabH biË  
M H orocTyneH H aTbiË  T paH ccJropM aTop a n a  n o a y a e H H a  Hanpa>i<eHHË Bbim e 
r e n e p a T o p H o ro .  P e ry a n p O B a H H e  m o w h o c t h  x o p o T K o ro  3âMbiKâHHH a o c T H - 
raeT c a  n p n  noMOiUH CHCTeMbi peaxT O pO B .

O aeB H aH O , HTO a a a  n o n y a e H n a  xpaTX O B peM eriH bix ô o ab u iH X  M o a m o cT eË  
a a a  HcribiTaHHH B b ix a io a a T e a e Ë , p e a x T o p o B , n p e a o x p a H H T e a e Ë  u  r ip . He 
T p e ô y e T c a . MomHMË a e n r a T e a b  a a a  npH B eaeH H a b  aeËCTBH e r e n e p a T O p a . 
O nbiT  H0Ka3biBaeT, a  t o  a a a  H cnbiTaTeabH bix u e a e Ë  a ß a a e T c a  a o  c t  t t o  a  hbi m 

aHUib H e ó o a b iu o e  H3MeHeHHe 3 a n a c a  K H H eT n aecx o Ë  S H e p rn n  ( c n a a a  o 6o p o -  
t o b )  p o T o p a  re H e p a T o p a . n pH B oaH M Ë  ace  a B w ra T e a b  c a y a r n r  a n u ib  a a a  
u e a e Ë  p a 3ro H a  r e H e p a T o p a  a o  HOM HHaabHoro a n c a a  oóopO TO B .

B o 36ya<aeH H e re i- ie p a T o p a  M orxeT ó m tb  ocym ecT B aeH O  yaapH biM , h to  
aa e T  B03MO>KHOCTb e m e  yBeaHHHTb KpaTKOBpeM eHHyrö MOiHHOCTb, n o a y a a e -  
Myio o t  r e n e p a T O p a . Y a a p H o e  B036y>xaeH H e n o 3 B o a a e T  3HaaHTeabHO n oB bi- 
CHTb t o k  b oÔMOTKe B03Óy>xaeHHa r e H e p a T o p a  h  b  c b 8 3 h  c  s th m  noBbiCHTb 
t o k  K o p o T K o ro  3aM biKaHna r e H e p a T o p a  h , h t o  caM oe ra a B iro e , yM eHbuiHTb 
p a 3HHii,y M eacay  H aaaabH biM  e r o  3H aaeH neM  h  xoneaH biM , t .  e . yM eH buiH Tb 
3aT yxaH H e n e p H o a n a e c x o Ë  c o c T a B a a io m e Ë .

y  H ac, b  CGCP, B B uay  OTcyTCTBHa b  H acT oain .ee  BpeM a T ax o Ë  c n e u n a a b -  
h o ë  aaö 'opaT O pH H  H cn b rra H u a  B b iK a ro aaT eaeË  h  a p y r n x  ann ap aT O B  npO H 3- 
B o a n a n c b  b  B K cnaoaT H pyeM bix  c e T a x  ( M o c s H e p r o ,  J le H a H e p ro , .H o n a H e p ro , 
E a x v ) .  H a  4 » rr . 2 8 7  n p e a c T a ß a e n  o 6 ih ,hë  BHa ycxaHOBKH o a n o r o  h s  b u k -
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<ï>nr. 287. CxeMa ycTaHOBKH un a  H c n b iT a m ia  B U K jiioaaT ejieft m  pa3pW B H yio  m o iii-
HOCTb.

n m H areneü  3 5  kV  n e p e ^  HcnbiTaHHeM e ro  b ce™  M ocsH epro . TaKHe ceTeBue 
HcnbiTâHHH noMHMO Toro, MTO oaeHb to p o r a ,  cTpaaaiOT em e TeM HeaocTaT- 
KOM, HTO OHH CJIOJKHbl C TOT4KH SpeH H H  HX OpraHH3aUHH H CBH3aHH C HeKO-
TopbiM pHCKOM noB peam eH na oóopyaoBaH H a, n a x o a a m e ro c a  b  SK cm oaTa- 
I1HH. noaTOM y HX Hy)KHO päCCMaTpHB3Tb ÆHUIb KaK BpeMeHHOe HBJieHHe, 
flajieKO He oôecneHHBaromee HopMajibuoe paaBHTHe BbicoKOBOJibraoro arm a- 
paiocTpoeHHH.

M b I p a 3 0 6 p a j I H  n O lITH B c e  OCHOBHbie M OMeHTH H CnblTaHHH B blC O K O B O JIbrablX  

a n n a p a T O B . H y a m o  T o n b K O  a o ô a B H T b  b  3 a K J iio q e H n e ,  h t o  r e n e p a J ib H O Ë  n p o -  
B e p K o Ë  p a ö o T o c n o c o Ö H O C T H  a n n a p a T a  a B J ia e T c a  S K c n a o a T a u H H , n o 3 T O M y  
h  3 y  a  e h  h  e  n o B e a e n n a  a n n a p a T O B  b  S K C i u i o a T a i i H H  h  

o c o ô e H H O C T e i }  a b  a p  h  K c h h m h ,  a B n a e T c a  o a e H b  c y m e -  
C T B e H H b l M  4 > a K T O p O M  B p  3 3 B H T H H a n n a p a T y p b l  B b I C O K O r O
h  a n  p a >k e h  h  a.
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K rjiaBe V

1. T p e T b H K ,  B jiH H H H e C K O pocTH  BoccTaH O B JieH H H  HanpH HceHH H  H a n p o u e c c b i  
BbiKJHOHeHHH h  s jie M e H T a p H b ie  c n o c o ô b i  e e  n o n c q e T a ,  „B ecT H H K  sa e K T p o n p O M b iu iJ ie H - 
HOCTH N 2 4 , 1 9 3 2  r .

2. B y  ñ jî o B, I4ccjie.aoBaHHe BoccTaHOBJieHHa HanpsmenHH h  .uHSJieKTpHqecKoii 
npoHHOCTH ayroBoro npoMOKyTKa n o o ie  npoxoaa t o i«  qepe3 Hyjib, „BioaaeTenb 
B3M “ Ns 1, 1 9 3 5  r .

3. B y T K e B H i ,  H c c a e a o B a H H e  T e M n e p a iy p b i r a 3a a y r n ,  „B ioaaeT eH b  B314“ 
Ns 1, 1935 r .

4 . B n p H 6 a y M ,  B b iö o p  pa3pbiB H oft m o iu h o c th  B biK jnoaaT eJia u  e e  o n p e a e a e H H e  
n o  H opw aM  pa3H bix  « p a n .

5. T  p  e T b a  K, M eT o ab i ram eH H fl n y r  b  coßpeM eH H bix  BbiK Jiioqaiom H x y c T p o S - 
cTBax (BbicoKOBOJibTHoe a n n a p a T o c T p o e H H e , cöopH H K , 1935 r.).

6 . M a u i K H J i J i e f i c o H ,  O n p e a e a e H n e  c K o p o c r a  BoccTaHOBJieHHa H anpsoK eH H a 
Ha KOHTaKTax B b iK jn o q a ie jie f i n p n  ram eH H H  a y r n  (BbicoKOBOJibTHoe a n n a p a T o -  
c tp o e H H e , cöopH H K , 1935 r.).

K r a a ß e  VI

1. E p  o h  h A  Jî e  k c  a  h ä  p  o b, BbicTpoaeftcTByioHiHe aBTOMaraqecKHe bu -  
K am aT eaH  c B03ayuiHbiM ayTbeM, „äjieKTpuqecTBO“ N° 14, 1934 r .

2. B p o H, Hn3KOBOJibTHafl BbiKJiioqaiomaa a n n a p a iy p a  h e e  p a 3pbiBHafl Mom- 
HOCTb, „SaeKTpHHecTBO“ Ns 20, 1933 r.

3. B p o H  h A a e K c a H a p o B ,  AßTOMaTbi c H cxporacH TeabH oft p e u ie ra o f t,  
,3jieK TpH qecTB o“ Ns 19, 1933 r .

4. T o j i y ô e B  h F o æ b î h h ,  EbicTpo,neft¿TByiomHe aBTOMaTbi, 3 HeproH 3aaT, 
1931 r .

K rJiaße VII

1. n e p j i H ,  Pa3T>eÄHHHTejiH Ha 115 kV 3aBO,na „S aeK T p o an n ap aT “, „B ecraH K  
3fleKTponpoMbiHiJieHHOCTH“ Ns 9 — 10, 1930 r.

2. Il e p i  h ,  Pa3T.eaHHHTeaH h npHBo^Hbie k  h h m  MexaHH3Mbi 3aBoa.a „BaeKTpo- 
annapaT “, „BecTHHK sjieK TponpoM bim jieH H O cra“ Ns 4, « p .  173, 1932 r .

3. n  e p  jî h  h  C a M c o H O B ,  O nncaH H e pa3T>e,nHHHTejieii K aq a io m ero ca  THna 
flau 3aKpwTbix ycTaHOBOK, „BecTHHK 3JieKTponpoMbimaeHHOCTH“ N s 7, 1932 r.

4. n  e p  n h ,  O n H c a n n e  TpexnojiiocH bix p a 3T.e«HHHTejieH äjih  200 kV, TaM nee.
5. E b i K O B ,  HoBbiñ r a n  AHHeftHbix p a 3-beaHHHTejiea Ha 35, 110 h  154 kV, 

„BecTHHK aaeKTponpoMbimaeHHOCTH“ Ns 4, 1933 r.
6. E. JL , AßapHH c Tpenm aabTepaM H , „SjieKTpnqecKHe c t h h h h h “ Ns 3, 1932 r.
7. C o k o j i o b ,  H oB aa KOHCTpyKUHfl M H o ro a M n e p H b ix  pa3T>eaHHHTeaeft 3aBOAa 

„S aeK T p o an n ap aT “, „BecTHHK ajieKTponpOM bim jieHHOcra“ Ns 2, 1934 r .
8. O C T  5685 , Pa3T>ea,HHHTejiH ä jih  BHyipeHHHX h  H apyam bix  y cT aHO BO K .
9. A n p a K C H H ,  f l  a x o M O B  h  1 0  p  h  k  o  b ,  PasteaH H H T eaH , 3HeproH3,naT, 

1933 r .
10. J l e i i M Ö a x e p ,  H o b m ä  r a n  an n a p a x y p b i a n a  o ö o p y ao saH H fl Maabix n o a -  

CTaHHHfl BbicoK oro HanpflHceHHfl h  TpaHCtfiopMaTopHbix KHOCKOB, „B H epreTH aecK oe 
o 6o 3p e H n e “ Ns 9, cTp. 44, 1935 r.

K r j i a s e  VIII

1. H B 3 H O B  h CHÖHJ i e B,  HcribiTaHHe npeaoxpaHHTeJieft Ha 6 kV npH 
HopMajibHOM HanpsoKeHHH, „SaeKTpnqecKHe ciaHUHH“ Ns 5, crp. 6 /,  I9cw r.

2  K o h ä o p  h  M a p i i H H ,  CTpeaaromHe h TpyßqaTbie pa3paaHHKH a  
3aiHHTbi OT rp030Bbix nepeHanpfljKeHHft, „BecTHHK aaeKTponpoMbiuiaeHHOCT

Ns 12, CTp. 2, 1934 r.
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3. M a i i i K H J i j i e f t c o H ,  HcnbiTaHHe BhicotcoBOJibTHbix njiâBKHX n p e s o x p a H H -  
T eaefl b  c e r a  JleH SH epro , „BecTHHK saeKTponpOMbimaeHHOcTH “ 10, C T p. 19,
1933 r .

4. B p  o h  h  r i ecHC,  rUiaBKne npeAOxpaHHTejiH ôojibmoÈ p a 3pHBHOË Mom- 
HOCTH, „ŚaeKTpH^ecTBO“ Ma 11, CTp. 41 , 1934 r .

5. Éecm yM HbiË, coB epm eH H o 3aicpH T biË  BbicoKOBOJibTHbiS n p e A o x p a H H T e a t  
(c ôopHOË k h c jio t o ë), PetpepaT , „SaeK Tpu^ecTB O “ M  2 3 — 24, 1932 r ,

6. H a Ji h  u  h  h , B o n p o c b i B b im im a io m e ft an n a p a T y p b i Ha napHHCCKOË KOH<pepeH- 
HHH, 1933 r . ,  „SaeKTpHHecTBo“ M« 7 , CTp. 57, 1 9 i4  r .

7. f l y Ô H H H H  h K y a a K O B a ,  „BKwnieTeHb B 9 M “, 1934 r.
8 .  H o b h ë  npeAoxpaHH TeJib c 6opHoË k h c j i o t o ë ,  P etp ep aT , „SjieKTpHHecTBO" 

M° 18, CTp. 56 , 1934 r.
9 . O n c a â b  h  T o p o K ,  C T p e ju n o m n e  p a 3pHa;HHKH, „ S H e p re ra n e c K o e  o 6o 3p e -  

H H e “ j\s 2, CTp. 8, 1934  r .

K rjiaße IX

1 . T p e i i s K ,  CoBpeMeHHbie TeH2.eHH.HH b  aeae ycTpoËCTBa BbiKJiioHaTeJieË 
BbicoKoro HanpflîKeHHSî, „BiojuieTeHb B 3 0 “ Ms 9 h  10, 1930 r.

2. O a Ji h  u h  h , Bonpocbi BbiKJUOiaiomeË annapaîypbi Ha napHHCCKOË KOHipe- 
peHHHH 1933 r., „BaeKTpHnecTBo“ Ms 7, CTp. 55, 1934 r.

3. Me j i b Ky MOB ,  O  ra m e H H H  ayra racnjibHOË KaMepoË MacasHoro bhkjiio- 
HaTeaH, „SaeKTpunecTBO“ Ms 10, CTp. 43, 1934 r.

4. O h  5K e, MacjiHHbie BbiKJHonaTeJiH cepnn MKI1, „BecranK aaeKTponpo- 
MbiuiaeHHOCTH“ Ms 6 , C T p . 2, 1933 r,

5 . n a a  H H H H H Ä J Ö H H I H ,  BblKJIÍOHaTeJIH C MaCJIHHblM ÂyTbCM,',,3.ieK - 
TpHHCCTBO“ Ms 23—24, CTp. 1057, 1932 r.

6. B o p o h  o b, HoBoe AyroracHTejjbHoe npHcnocoßaeHHe âjih BbiiunoHaTejJH 
BM-25 h  pe3yabTaTbi ero HcnbiTaHHH, „BecTHHK sjieKTponpoMbiuuieHHocTH“ Ms 6, 
CTp. 17, 1933 r.

7. M a i H K H J i J i  e fi c o h  h T p e i E H K ,  HcnbiTaHHe .Maanmbix BbiKÂKmTéJieft 
3 aB o aa  „SaeKTpoannapai“ Ha pa3pbiBH yio m o l h h o c t l ,  „B aeK T panecT B o“ Ms 1, 
CTp. 27, 1934 r.

8. B y ü J i o B ,  YcHJieHHe BHKJiioqaTejieft cpHpMbi C h m c h c  b cera MocsHepro 
h  h x  HcnbiTaHHe, „SaeKTphnecTBo“ Ms 16, CTp. 30, 1933 r.

9. K e c c e i b p H H r ,  SKcnaHcnoHHbie BHKJiioqaTejiH äm  otk p h th x  ycTaHO- 
BOK, „PepMaHCKaa TexHHKa“ Ms 1, CTp. 6, 1934 r.

10. O h  ate, H o b h ë  THn BbiKJHOHaTeJiH BHCOKoro HanpanceHHa, „ H o b o c t h  
TexHHKH“, cepas SHepreTHKH, Ms 8, cip. 3, 1935 r.

11. Me j i b n y MO B ,  BoAflHbie BbiKaronaTejm, „B9I1“ Ms 6, 1935 r.
12. O h  »c e, BbicoKOBOjibTHbie raso B b ie  BHKJiioHaTejiH, „ S H e p re ra n e c K o e  0603- 

peH H e“ Ms 5, C T p . 31, 1934 r.
13. Ä a h  h h r e p, O iiht SKcnjioaTaiora ropmicoBbix MacjiHHbix BHK.uoqaTejiet 

3asofla „SaeKTpoannapaT“ rana MB-103 h  BM-103, „BecranK saeKTponpoMbimaeH- 
HOCTH" Ms 8, CTp. 24, 1933 r.

14. T l a HHHr e p ,  npHHHHnu KOHCTpyHposaHHH MacaocTpyftHbix BbiKJiKraTeiieft, 
„SeepreTHiecKoe o6o3peHHe“ Ms 9, CTp. 31, 1934 r.

15. B a H  C a i K J i ,  M c cae^ o saH H e  ra m e H n a  £ y n i  b  M acaaHbix BbiKJUonaTejMx 
B bicoK oro HanpflHceHHH c noMombio K aioA H oro ocuH JU iorpatpa, „SnepreranecKoe 
o öo3peH H e“ Ms 5, CTp. 15, 1934 r.

16. BupMaHC,  nponecc BblKJHOHeHHH B MOIHHHX BblKJHOHaTeJIHX, „SHeprera- 
necKoe o6o3peHHe“ Ms 1, CTp. 40, 1933 r.

17. PeipepaTH cTaaefi no h o b b im  BbiKJiiOHaTejiHM, „OHepreranecKoe oßo3peHHe“ 
Ms 4, 1935 r.

1 8 . A  b  a  ji h  a  h  h ,  O  B b iß o p e  c h c t c m h  npH B O A a k  MacjiHEbiM  B H K jnonaTejiflM , 
„BecTH H K  saeK T p o n p o M H U iaeH H o cT H “ Ms 8 , 1 9 3 1  r.

19. r  y  H, HoBbie BJieKTpHHecKHe npHBOAH 3aBOAa „9-ieKTpoannapaT“, „Bioa- 
aeTeHb B 3 0 “ Ms 8, 1932 r.

20. P y H ,  B o 3AyuiHHe npHBOÄbi k BbiKaronaTeaaM, „SaeKTpHHecTBO“, 1930 r., 
13, npHAOscerme, CTp. 73.
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21. 3  h a  e p, nneBMaTimecKHe ripHBonu saeKTpnqecKHx BbiKaroqaTeaeft, „Tep- 
MaHCKaa TeXHHKa“ N° 5, 1933 r.

22. 3  h a e p, FlHeBMaTHqecKHH npHBOfl AEG, ,,3nepreTHqecKoe o6o3peHHe“ AT» 5, 
CTp. 33, 1934 r.

23. 3 n a e p ,  H o B a a  K oircT pyK H H fl n p H B o s a  M o m H o ro  B b iK a io q a T e a a ,  „ S H e p r e r n -  
qecKoe cd o sp em ie“ Ms 1, d p .  44, 1934 r.

24. B y ft ji o b, KuHeMaxHKa h flHHaMHKa npopecca BKaroqeHHii BbiKaroqaTeaa, 
,,3aeKTpnqecTBo“ J\T° 11, erp. 16, 1934 r.

25. KaTaaorH B3T: ABH (Annaparypa b h c o k o t o  H a n p s m e H H f l) .
26. KaiaaorH H H O C TpaH H bix ({nipM .

27. f l p H H e ,  HMnyabCHbift BbiKaioqaTeab 287 kV jwh jihhhh nepe,aaqn Boulder 
Dam. „SHepreTHqecKoe o6o3peHHe“ Ns 9, c ip  22, 1935 r.

riPEHM ETHblfi yK  A 3 ATE Jib

A e ap H H  b  p e aK T o p ax  85
—  c annaparaMH 15
A B TO M aiH qecK ne B 03X yurab ie  BbiK aioqa- 

TeaH  158
ABTOM aT C MarHHTHbIM flV TbeM , KOHT3KT- 

Hoe ydpoftcT B O  165 
ABTOMaTbi 158, 167
—  n ep eM e H H o ro  TOKa 12
—  nocT O B H H oro TOKa 12, 160 
ABTom-ieBMaTHqeCKHti B biK aroqaT ejib

D e lle  242  
„AKTHBHasi c p e jia “ 136  
A n n ap aT y p a , KaaccH^HKauHH n o  c re -  

neHH B 30M U H H  29
—  pacnpeflejiHTejibHbix ycTpoficTB 136

BaKeaH30BaHHaa SyM ara 2 6  
B a x n  MacjiHHbie B b iK aio q aieaH  2 5 4  
Ee3M acjiflH bie B H K aroqaT ean  1 1 , 2 0 1 , 2 3 3  
BeroHHbie peaK Topbi npon3Bo,ucTBO 89
 TexH H qecK H e .naHHbie 9 0
BoOTOBbie coeanH eH H H  7 3  
B y tp ep b i 2 5 2
B bicT poA eflcT B yiom H e aBTOMaTM 1 5 8 ,1 6 1 ,  

167

B eK T opH aa flu a rp aM M a  T paH cipopM aT opa  
H anpflxreH H a 121 

----------------  TOKa 107
B eJiH qH H a TOKa, BaHflHHe n a  p a 6 o i y  b h -  

K aioqaT ejie il 2 0 5  
B n d p au H H  KOHTaKTOB 71

BKJiioqeHHe BbiKaioqaTeaeft, pacqer ycn- 
jxhH 255

—  4)Ha;epHbix peaKTopoB 8 3  
BaHSH ne pa3JinqHbix (fcaKTopos Ha n p o -

u e c c  pafioTbi BbiKatoqaTeaa 205 
BHyTpeHHHfl ycTaHOBKa annapaTO B  60  
BoflfiHbie BbiKJiioqaTejiH 233 
BoccTaHOBxeuMe HanpaaceHHH Ha a y r o -  

b o m  npoMeacyTKe 146 
BcTpoeH H tie TpaHC(}>opMaTopbi TOKa 112 
B bidop  an n a p a T O B  60
— BbiKJHoqaTeaa 268 
BHKaroqaTean 8, 10
— c ra30B biM  xyT beM  201 
 AyTbeM cacaT oro  r a s a  237
—  — MaabiM oSbeMOM M acaa 223 
BbiKflioqaTeJib AEG c «yTbeM cxcaT oro

B03nyxa 239
BbiK aroqarom ne pa3T>e,a.HHHTeaH 8, 11,

184
BbiKJiioqeHHe BHKxroqaTeaefi, p a c q e T y c n -  

jiHft 255
FacHTeabHaa KaMepa 213
fam eHHe Ayr B HenoABHHCHbix cpeASX lo2
 nepeMeHHoro roK a 144, 153
  nocTosHHoro T o n a  137
FsaBHbie KOHTaKTbi 63 
ropuiKOBbie BbiKaioqaieaH 225
— TpaHc4>opMaTopu Toxa 117
   . __ c nonepeqHHM oTBepCTHeM 114
F p a fln eH T  9,neK TpH qecK oro n o a a  16
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ÄaBJieHH« B 6aK e BbiKaronaTejia 204 
/teHOHHas peuieTK a 290
fleHOHHblft B03ÄyiUHblft BblKJIKmTeJIb

201 , 244
ÆeTaaH KOHCTpyKUHft BbiKjitonaTejieft 

246
fln aM eT p u  npO BoaoK  miaBKHX n p e ^ o x p a -  

HHTeaeft 197 
JÜHHaMHaecKaa xapaKTepHCTHKa a y rH  135 
ÜHCTaHUHOHHoe ynp aß aeH H e npHB0A3MH

267
TlHSJieKTpHaecKHfl rHCTepe3HC 19 
fljiHHHaa f ly ra  nepeM eH H oro Toxa 151 
flonycTH M bie 3naaeHHfl H arpeB a 48 
ü y r a  nepeM eH H oro T ona 136 
---------------- rau ieK H e 145
—  n o cT o aH E o ro  TOKa 132
—  a n e p r n a  203
Æ y ro ra c a m a a  KaMepa c >Keae3Hoft p e -  

iu e T K o f t 166
—  --------  nonepeaH biM H  neperopo^K aM H

165
 —  npOÄOJIbHbIMH njIOCKOCTHMH 166

EMKOCTHHft TpaHC(S30pMaT0p 130 
EMKOCTHbie noTeHUHOMeTpbi 130

>KeJie3o flJia pe3HCTOpoB 104 
Ä ecT K H e coexiiueHHH 63, 73 
ÄHAKOCTHbie npeao x p aH H T ean  190

SaMbiKaioinneCH KOHTaKTbi 63  
3 a n n p a to m e e  ycTpoftcTBo 263 
3 a m m a  TpaHcipopM aTopa TOKa o t  n e p e -  
HanpflaceHHü 111

H3M epHTeabHbie TpaHC(})opMaTopbi, m K aaa 
HanpaHíeHHñ 123

H 30Jinpy iom H e M aTepHaaw 18
 KJiaCCH(j3HHaUHH 49
M30JIHTOpbI, CBOÍiCTBa 19
—  THnbi 30
—  axeKTpHEecKaa nponH ocT b 19 
M 3oafluna a n n ap aT O B  16 
MiunyabCHbie n e p e H a n p a x ie H n a  276  
H M nyabCHuK BbiKJnoaaTeJib 231
— — AEG c MajibiM oóbeMOM Macjia 226 
MHJXyKTHBHOCTb K p y rO B O rO  BHTKa 5 7
—  peaK T opa 94 
MHepUHOHHblfl npHBOÄ 261 
M cK poracuTeJibH bie kohtbktbi 63 
H cnbiTaH ne annapaT O B  273
—  Ha p a 3 p b iB  TO!<a 2 7 4
—  —  TepMHHecKyio h 9JieKTpoÄHHaMH-

•jecKyio ycTOH H HBO CTb 273, 277
—  HanpsmeHHeM  276
—  saeK Tpim ecK O ii n p o n H o c ra  273 
H cnb iT aieabH oe H anpaxieH H e a n n a p a 

TOB 98

K a6e.au , HarpeB n p n  íu n n e jib iio ñ  p a -  
6oT e 39 

KaM epbi K poccH cei 219

— MacJifiHoro xyTbH 2 1 6
—  n o n e p e n H o ro  M a c a sn o ro  x y ib a  2 6 9  
K acK aanbie TpaH ctpopM aTopu H a n p ax te -

HHH 127
—  —- TOKa 120  
KaTOÄ 133
KaTOAHoe n a r a o  1 33  
K oH B eK Topm ajibTep B B C  2 3 0  
KoHfleHCaTOpHblH b b o ä  3 3  
KoHCTpyKUHH pe3HCTOpOB 1 05  
KOHTaKTHOe COnpOTHBaeHHe, 3aBHCHMOCTb 

o t  n a r p e B a  4 9  
KoHTaKT c npeaB apH TeabH H M  Hax<a- 

THeM 71 
KOHTaKTbi annapaTO B 6 3 , cjiea.
—  M acjiH H oro  B b iK aronaT eaa  2 4 7
—  H arp eB aH H e  6 9
—  pa3T>eAHHHTeJieíí 1 8 0
—  pyÖHJIbHHKOB 1 80
—  CBapHBBHHe 7 0
—  C npyłKHHHfflHMH m eK3M H 7 5
—  T H n u  7 3  
KoHycHbie 3axcHMbi 73  
KoopÄHHanHH H30JIHUHH annapaTO B 27 
K o p o ß b a  c B o ö o aH o ro  p acn en x eH H a 2 6 5  
K opoM bicao 3 ß a H c a  251
K o p o T K a a  a y r a  n e p eM e H H o ro  TOKa 149 
K pH B oniH nH O -uiaT yH H biö  MexaHH3M 2 4 9  
K pH B bie TlßaflTa a jiü  o n p e a e x e H H a  y c n -  

j in f i M exe« y  m im aM H  5 5  
K p H T n n ec K an  ÄJiHHa a y r n  140  
K p y n ib i f t  npoBOÄHHK b  B 0 3 « y x e , H a r p e s  

n p n  ÄJiHTeabHofi p a ö o T e  3 8  
K p y ro B o fi b h t o k ,  sjieK TpoanH aM H necK oe 

y c u a i i e  5 7  
J laö o p a T o p H H  AJisi n c n b i ta H H a  BW K arona- 

T e a e f t 2 7 8  
JlH H eftH bie pasbeÄ H H H T ejiH  184

M arH H T H bie M aT epH axbi, H a rp e B  4 2  
M a c a o  2 0
Mac.tHHbie BbiKHionaTejiH 3aBOAa „ 9 a e -  

KTpoannapaT“ 2 2 4
 n p o n e c c  paöoTbi 2 0 2
  co  cB o ö o A n o fi A y r o ö  202
 —  cnennajibH biM H  fly roracau iH M H

npncnocoöaeH H H M H  211 
MacjMHbift BbiKJironaTejib 11
  c cbo ö o a h oB a y ro f i  200
MacjifiHbie peaKTopu 12 , 8 7  
M ex aH H n ecK H e n cnuT aH H H  2 7 3 , 2 7 4
—- CBOËCTBa M eT ajiaoB , H 3M eneH H e n p n  

H a rp e B e  4 9  
MHOrOBHTKOBblË TpaHC({)OpMaTOp TOK3

114
M H oroK paT H bifl p a3 p b iB  2 1 0  
M o H ia x i aBTO M am necK H X  BbiKJHonaTeaefii 

173

H a r p e B a n n e  KOHTaKTOB 6 9
—  n p n  ÄaHTexbHOH H arpy3K e 2 7 5  
H a r p e B  annapaT O B  3 4
—  H30JJHUHH 4 9
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—  n p n  K O p O T K H X  3aMbIK3HIiflX 4 3
—  peaK T opa 96
—  ajieweHTOB annapaTOB, HOpMH 50 
H anpSÄ eH H e y ra c a m ia  A yrn  140 
Hapy>KHaa ycTaHOBKa annapaTO B 60 
H o jk ii pasTjenHHHTeJiefi 180 
H oM H uaabH oe H anpaaceH ne a n n a p a ia  61

O Ö m o tk h  p e a K T o p o B  8 8  
OöwKHOBeHHbie pa3teflH H H Tean 12
OßHMHue aBTOMara 171 
06-beM B 03nyniH oö noayuiK H  257
O äHOBHTKOBHC TpaHCljJOpMaTOpbl TOKa

113
OaHo4>a3Hbie TpaH c^opM aT opw  H anpaace- 

HHa 126 
O nopH bie H3o aaT o p b i 30 , 31
—  TpaHC(|)opM aTopbi TOKa 119 
OpToaceKTOp 231
OTKaioaeHHe TOKa p a 3T>eÄHHHTeaaMH I 83

riaabueB bift KOHTaKT 77 
n ap aaa eJib H b ie  npoBOAHHKH, saeK TponH - 

HaMHaecKHe B3anMOneflCTBHa 53 
IlapaM eTpH  peaK TopoB 94 
nep ex o Ä H o e conpoTHBJieHHS KOHTaKTOB 64 
llep eaaT o aH h ie  MexaHH3Mbi 249 
FlepeK aioaaTeaH  159 
riepeK aioaaiom H ft pa3i>eAHHHTeJib 177 
nepeH anpaaceH H H  n p n  p a 3pbiBe a y r  n o - 

CToaHHoro TOKa 140 
naaB K H e BCTaBKH 196 
n.iaBK Hö npeaoxpaH H TeJib 10, 187 
rÍHeBMaTHHecKiiñ npuBOA 262 
rioB opoTH ufl pa3i>eÄHHHTeab 177 
riorpem H oeT H  T p an c^opM aT opa H anpn- 

5KeHHa 121
  TOKa 107
IIoaoacH T eab H b ift c to jió  a y r a  134 
r io n e p e a H o e  M acaaH oe ayT be 218 
..llo c T o a H H a a  B a y s p a “ 154 
r io c t o s B H a a  B peM eH H  H a r p e B a  35 
r io T e p H  B MarHHTHbix M a T e p n a a a x  41 
r io T e p H  H anpsoK eH H s n a  p eaK T O p e 84 
n p e ,a o x p a H H T e jiH  8 , 187
—  npHMeHeHHe 198
—  C ÖOpHOfi KHCJIOTOft 194
—  —  n 0p 0UIK006p a 3HHMH HJIH MeAKO- 

3epHHCTbiMH HanoaHHTeaaMH 188
—  c p oraM H  188
n p eao x p aH H T eab H aa  A n a^p arM a M acaa- 

H oro  BHK aioaaTeaa 207 
ripeiiH3HOHHbie TpaHccftopMaTOpbi TOKa 

119
npHBapHBaBHe KOHTaKTOB 72 
ripHBOÄbi BHKflioiiaTejieH 258 
npHMCHeHMH TpaHC(})OpMaTOpa TOKa 110 
n p o ß o H  TBepÄbix ÆHsaeKTpnKOB 22 
npOBOAHHK, COTHyTblñ nOA npHMbIM 

y r a o M , saeK T p oA H H aM H aecK n e B3anMO- 
A B h c tb h h  56 

npoAOJibHoe M acaaHoe AyTbe 216 
npoxoA H bie H3oaaT opw  30, 32

n p o x o A H o fi TpaHcc}>opMaTop T O K a  114 
npyjK H H H blfi npHBOÄ 261 
npH M H Jia 2 5 0

P a ß o T a  B b ix o aa  133  
P a ó o n n ñ  t o k  a n n a p a T a  61 
Pa3JioH ceH H e M acaa  2 0 4  
Pa3M biK aioiu ,H eca KOHTaKTbi 6 3  
» P a 3pbiB H aa m o e i h o c t l “ 155  
P a3 p aA H o e  H anpaaceH H e una  a n n a p a 

TOB 2 9
—  paccT O H H ne b B 03A yxe 17 
Pa3"beAHHHTejiH 8 , 11, 175
—  K a r a m n e c a  179
—  c AßyMH KanaroiiiH M H ca H 30A aiopaM H  

h  poraMH 179
—  c o  cKOjib3amHM H HoacaMH 178  
P e aK T o p b i 8 , 12 , 81
PeiKHMbi p a éo T b i annapaT O B  14 
Pe3H CTO pH  8 1 , 101 
Peae 10
—  A aa 3am H T bi H 3M epH TeabH ux n p n ö o -  

pOB 110
Pem eTKH M acasm oro a y ib a  21 9  
P03eTOHHblfl KOHTaKT 7 9  
PyÖHAbHHKH 158 , 159 
P y n H b ie  npHBOAH 259

C aM oycT aH aB A H B arom neca k o h t 3 k t h  7 8  
C ß ap H B a H n e  KOHTaKTOB 7 0  
CeKUHOHHpoBaHne p a c n p e A e a H T e a b H o ro  

ycTpoË C T Ba 8 2  
CeKBHOHHbift peaK T o p  83 
C e n e H n e  ra30OTBOAOB 2 0 8  
C jio ö  M acjia  HaA KomaKTaMH 208  
C oöcT B eK H oe BpeMH aBTOMaTa 163 
C oeA H H eH ne noABHJKHbix nacT eft 6 3  
CoaeHOHAHblÖ KOHTaKT 7 6  
C onpoT H B A eH iie K om aK T a, 3aBHCHM0CTb 

o t  Ha^aTH H  6 6
  noA  b o a o ö  65
CKHH-StfjtjjeKT 48  
CKOpOCTHbie KOHT3KTH 2 0 9  
CKopocTb BHKAioneHHa 2 0 8  
C ia T H a e c K a a  x a p a K T e p n c r a K a  A y rn  1 3 4  
C iep iK H eB oft TpaHC(J)opMaTop TOKa 112 
O rp e jiin o m n e  npeaoxpaH H Tejm  195 
Cyxne peaKTopbi 8 7

T ß e p A b i e  AH3A6 KTpHKH '271 

T e v .n e p a T y p a  r a 3 0 B b r a 3 0 BOM n y 3u p e 2 0 4 -
—  O K pyacaiom eft cp eAbi 6 0 , 61 
T e pM H ae cK a a  ycT oftnH B O C T b 61 
 ann ap aT O B  51
—  3MHCCHH aaeKTpOiiOB 133 
TepMHnecKHe HCîibiTaHHa 2 73  
TnnoBHe ncnbiTaHna annapaTOB 2 73  
Tnnbi H3oaaTopoB 30
—  KOHTaKTOB 7 3
—  pasijeA H H H T eaeft 176 
T oK O B eA ym aa cncT eM a 246  
ToK O Beayuj.H e aaeM eHTM, H a rp eB n p ïr

AAHTeflbHOH p a ö o T e  3 7



.

288 npedMemHbiü ynasame/ib

TopueBbie Komaiem 7 6  
TpaH C(})opM aTopbi H an p aaceH H a 8 ,1 0 6 ,1 2 1
 ÄJia BHyTpeHHHX yciaHOBOK 125
 3am H T a ot  nepeH anpH łK eH H H  1 29
—  —  tu ia c c b i t o ^ h o c t h  123
—  —  c H30JiHpyioiii.HM  KOHcyxoM n o

M e f te p x a H c y  129
— TOKa 8 , 106
 ä jih  BHyTpeHHefl ycT anoB K H  115
--------------- Hapy>KHbix ycTaHOBOK 118
—  —  ao n y cT H M b ie  norpeu iH O C T H  111
—  —  K aacc b l TOBHOCTH 110
—  —  c AByMH cepaeBHHKaMH 109  
Tpex(|)a3Hbie TpaHc^opMaTOpbi HanpHMce-

h h s  1 2 4 , 1 2 6  
TpexnoaiocHbiti pas^eaHHHTeJib c b h ä b h -  

rarom HM HCfl HowaM H 177 
TpyóaaTbie np eA o x p aH H T eaH  192

y ,aa p H b ie  KOHTypH 2 7 6  
y x aaaT eA H  ypoB H fl jk h a k o c th  2 5 2  
y n p a B J ie H H e  B biK A K m ieaaM H  2 5 5
—  pa3T.eAHHHTeaaM H 181
Y caoB H a ram eH H si A y r i i  137_ 
ycTaH O BK a B b iK a ro a a ie a e f t  2 5 3

i>HÖpOBbift n p e a o x p a H H T e jib  193  
4>HAepHbiË p e aK T o p  8 2

'î ’HKTHBHOe B peM a 4 6

lÜHHbi n p H M o y ro jib H b ie , n a r p e ß  n p H  a n i i -  
TeabH O Ë p a ö o T e  4 0  

U lK a a a  n o p M aa b H b ix  t o k o b  51  
lÜ T b ip eB b ie  H30AHT0pbI 3 2

m eTO M H blft KOHTaKT 7 8

9K cnaHCH0HHbiH B b iK a ro a a ie a b  2 2 8  
9 K c n a o a i a u n a  B b iK a io aa T e a a  2 7 0  
9 a eK T p H q ec K a a  a y r a  1 32  
—• —  B.iHHHue c p e a b i  1 33
---------------  aaeK xpoA O B  1 3 3
—  npo iH O C T b  B 0 3 a y x a  19 
9 aeK T pH M ecK ne CBoftcTBa M acaa  21 
ä a e K T p H a e c K o e  n o a e  16 
S aeK T poA H H aM H aecK aa y e ro f ta H B o e x b  58, 

6 2 , 2 7 8  • ■
S aeK T poA H H aM H iecK H e y c H a a a  b  a n n a -  

p a i a x  5 2
---------------  b p e aK T O p ax  9 8
 M e x a y  ÄßyMH b h tk b m h  5 7
  npH  H3MeHeHHH a n a M e ip a  npo-

B0A3 5 7
9 aeK T poM arH H T H biö  n p u B o a  2 5 9 , 260  
9 a eK T p H ae c K o e  K o p o M b ica o  251 
S H e p rH H  A y r a  153 , 2 0 3
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