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MET on nP0rH03HP0BAHHH PECYPCA KOMEAi&A

Pe3K)ne. B padoxe oSocHOBajjo hobos MeiOAOAoraaecicoe HanpasaeHHe pac— 
tieia pecypca xamaH (Ha npauepe npHBOAa KOMCaBaa), c yqeTow aacxeHHux 
ncKa3aTeaefl ee KaqecTBa, ycxoBaS, sKcnxyaxanHH h pexaxa Harpyxewui. 
Pa3paCoTaH axropaxx, ycxaHaBAHBaBnafl cbhsb pecypca xoxfiaBHa c BocbMbB 
noKa3aTejxHMH| xapaKxepa3yBiAHMH czciexy "sadoft-KoxdafiH". YcxaHOBJieHO 
HOBoe $H3HiecKoe cboBoxbo liaHHH (npHBOAOB, AeianeS) - SHepropecypc - 
npenejibHoe KozazecTBo sHeprHH, Koxopoe xoxex paccexTi b bhac noxepb 
aajsHHa AO oipaCoiKH pecypca. SHepropecypc He saBacax ot Harpysxa a 
onpeAeAaeicH KOHCipyKapefl kamHHH (npaBOAa") h xexBoaoraea H3roxoBAe- 
HHH. Pa3pa6oiaH a BHSApeH hobhB wetoa onpeAexeBaa noKa3aieAeft Kazec- 
TBa COopKH H H3T0XOBABHHA KOMÓaftHOB - no HOTepAM MOĘHOCTH B (fyHKHHH 
Harpy3KH. iyHKipis onpeAezHexcs Ha cieHAe b nponecce npHeiio-CAaxonHHi 
acnuTaHHfi cofipaHHoro Ha 3aB0Ae KOMdaflHa. C homoałio caxnxeKCHoro xexo— 
Aa HccjieAOBaKŁi cpaiciopH, onpeAezHBąae tozhoctł nporH03HpoBaHHH peeyp- 
ca no AaHHOMy uexoAy, AOBeAeHHowy ao HHxeHepHoro pacaexa.

BBEHEHHE

HaAexHocib ropHott lexHaxa HeAociaio^Ha. 06-bHCHHeiCH bto HecooXBexcxBaex 
uexAy (JjaKxazecKHMH HarpyaKaxH KoufiaflHOB a hx AonycxHUKxa 3HaneHHHxa.

Ifcab AaHHoro accjieaoBaHHa -  pa3pa6oxaxi> HHxeHepHuft xeiOA 9HCAeHHofl onea- 
kh pecypca ropaux uamHH Ha npauepe cepafiHoro KoadaftHa xana KIH-IKr.

MexoAaaa pemeHaa nociaBaeHHofl peza ocHOBHBaexca Ha BBeAeHXH hoboto $h3h— 
aecKoro noHaxaa "oHepropecypc" (Kk, kJIx) KOMdañHa (npHBOAa, uexaKasua, Ae- 
xajia) , Snepropecypc - axo xozaaecTBO aaepraa, Koiopoe noxex pacceaib npaBOA 
pesaHHH (AsaraxeAb a peAyxxop) xoxdaftHa (zbSoB uexaHasu, npeodpa3yBąafl sae- 
pnuo) ao HacxynjieHHJi ero npeAezbHoro coctohhhh. SHepropecypc - odbexxaBHo 
cyneciByBnee cboScibo zadoro npaBOAa, xapaxxepa3yeiioro xoHCipyxnjiefl, Maie- 
paajiox, xexHOAoraefl HaroxoBzeHM, pexaxox B3aaxoAeacxBaa szexeHXOB (oihoch- 
xezbHoB cKopocibB ae ia z e f t,  cxasxoB, xapaxxepou InepexoABux npouecooB). 
Saepropecypc (Kk ) He 3asHCHX ox Harpyaxa, ecza ee BezazaHa h xapaxxep ae 
npeBMiaBX Aonycxaxoro npeAeza, paseH cyxxapHiix noxepax xohbocih (AP) b npa-
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BO^e 3a BpeMJi oxpaöoiKa peoypoa I

Kk - Tp . AP, kA* (1)

C yBeaaqeHHeu Harpy3 KH paciei A  P h CHaxaexea npa flaHHOM KR. 3 Haa
AP B $yHKUHH BejiHłHHH h xapaKiepa Harpy3 KH h KaaecTBa npaBoxa, onpexejiaea 
ero peoypo.

Opętane SHaaeHaa noxpe6jiaeuo8 npaBoxou pe3aHaa KOMÖaöHa MomHocxa (Pj") » 
cpeflHeKBa^paiH'iHoe otkjiohehke (<^x ) onpexeaaioicH no hx 3Heprexa>iecKBii a ah- 
HaMHaecKBM xapaKTepHCXKKaii.

P j ■ A + B . Vn , kBx h (2)

áx “ Kv • Vn ' kBi  (S)

K o 3 $ 4 > H n H e H iH  O H e p r e x a a e c K o f t  (A a b )  h j a H a j i a a e c x o a  (.K ") x a p a i c x e p a c x a i c  

K O M ö afiH O B  o n p e x e a a œ x c a  3 K c n e p a n e H i a a i > H 0  s a  p a G o x a s o in e ä  M a o a H e  h a h  p a c i e r o n  

[ l ] ,  M o m H o o i b ,  n o x p e G a a e u a a  K O M ö a ä H o u  b m o m b h i  y n p y r o r o  B H e x p e H a a  p e a n o B  

B p a 3 p y m a e u u ä  3 a Ö o ß

A = Am„ + P_ + a„  A__ (4)
i p  X o  x p  \  '

rx e  ATp , kBi -  m ohhoctl t  pe hub pe3noB, n p ax am x  k yrjtjo o caaoft ynpyroö j e -  
(popManaa ( b  HaaaaBHHil aoaeH i BHexpeHHa)j Px , kBi -  noxepa xoaocxoro  xoxa 
npaBOflä p e3aHHi K0M6aftHa| a Q -  aHxeucaBHocxb pocxa noxepb mohhooih b npH- 
Boae pesaHHÄ o yBeaaaeHaeM H a r p y 3 K a  ( b  xaHHoa oayaae A ^ ) .  P x  a  a 0  -  noxa- 
3ax eaa  xaaecxB a npaB oaa, xapaK iepa3y n i xo ihocx l cSopxa a B3roioBneHHa a 
onpexeaajoxca sKOnepHMeHiajibHO Ha cxenne b nponecce npaeuo-caaxoaH ux acn u - 
TaHHö KOMöaäHa [ 2] ,  Ha ocHOBaHHB sKcnepaueHTajiBHbix aaHHux ( noayqeHHbix aa« 
K O M Ô a itH a  xana KB- lKP) P x  ~  A ,  T o r^a ,

A » Px 2 + a0 , kBi (5)

,BexHBBHa B xapaxxepa3yex yaeabHyio MomHocib (Ha eaaHany CKopocxa noaa- 
HH vn)* X .e. HHXeHCBBHOCXB p O C T a  M O H H O C IH , n 0 T p e 6 j IH e M 0 8  KOM ÖaÜHOM  P j  o x  

C K o p o c x a  n o a a a a .

B = B1 ( I  + ac ) , KRk/ u , (6)

r se  B1 -  yxexBHaa cpeaHHK uoqHociB, 3aTpa<iBBaeMax xoMÖaiiHOM Ha paspyasKae 
y ra a . 3HaaeHaa B a B1 onpeaeaaraxca sxcnepaMeHiaabHo aaa pacaexoM.

yxeaBHoe 3jjaaeHae cpeaHeKBaapaxaHHoro oxxaoBeHaa m o h h o c x b  , x ä i /m  xa- 
paxxepa3yer aaHaMaaHOCib narpy3xa a onpeaeaaexca BxcnepaaeHiaabHo no oona- 
aorpauMaM Harpy3ox KOHöaüna.



M eioą nporH03HpoaaHH«. pecypca KOnCaitHa 2 1 1

3aBHCHM0CTŁ noTepb mobhocth AP ot noKa3aieJieä KaqecTBa npHBoaa k ero  
Harpy3K;i

A P = Px + ( a 0 + a g ) P 2 , kBt , (7)

W
Pg -  noae3Haa cpeaHM moiuhootl Kouóaitua,
a -  HHTeHCHBHOCTb pOCia OOTepb MOHHOCTH B npHBOae KOMÖaÜHa OT AHHaUH- 

qecKOä oooiaBJia»mea HarpysKH 6 ^ .  BapaxeHHe (7 )  noayqeHO b JirH Ha 
OTeHae, rae  HcnHXHBaexcji noa Harpy3K0ä KouöaäH Tuna füU-iKr.

ag “ Ka * « x  -  Ka  Kv V

rae Ka, i/kBt - yaeabHaa HHTeHCHBHooib p oeia  noTepb moiuhocth ot cpeaHeKBaa- 
paTHHHOrO OTKJIOHSHHa Harpy3KH.
Ka -  xapaKTepH3yei KaqeciBO npaBoaa, e ro  xecxKocib h onpeaejmexca sKcnepn- 
MeHiaabHo Ha oïeHae. MeToanica HcnuxaHHä u cxeHau pa3pa(5oTaHn h (fyHKHHOHH- 
pytoT Ha 3aBoae "KpaoHHä OKxaßpb" b Ky36acoe h b JirH [ 2] .  CooTuomeHHe Mexay 
Px h ao yoiaHOBJieHO a a a  npnBoaoB pe3aHHH KouÔaüHOB KIH-IKr no aaHHHU h c- 
nuraHHä okojio 500 uaiTHH Ha 3aBoae "KpaoHbiö OKTHßpb", Ha 3aBoae npoxoaaT ica- 
nmajibHbiâ peuoHT Bce KowSañHH, paöoxajoiHHe Ha naxTax Kyaöacca. tlocjie c6op¡cn 
OTK 3aBoaa npoBepaex hx KaqeoiBO no HexoaHice JirH Ha HcnHxaxeabHHX oxeHaax, 
onpeaexHa noTepH mobhocxh b <j>yHKKHH cpeaHeit Harpy3KH. C aooiaioqHoâ cxe- 
neHbU TOHHOOTH

ao = a o -  bPx  (9)

CooTHomeHHe (9) no3BOJi«ex b maxie, Ha paäoxaioqeu KOMÔaüae onpeaexaxb AP 
h ac no 3HaqeHHK> Px , Koxopoe aerxo KOHxpoaHpyexcA*

Peinan coBueoiHO ypaBHeHHH ( 2 ) , ( 6 ) ,  (8 ) h yqHiHBaa, hto P1 ■ Pg + a0Pg = 
» Pg ( X + a e ) , noayqmi

AP -  Px ( l +ac ) + (PxKvKA+a c8')Vn ♦ B'KAKvvjj. kBt (lo)

nporH03Hpyeuufi pecypc npHBoaa pesaHHH KouöaäHa b xoHHax

Q, = 3600 Tp . Kæ .  Vn , i  (11)

rae Ka = B n . nn t/m - npoHSBoanieabHooxb Mexpa aaBHj Bn - BHpHHa
3axBaxa| - MOUHOcib nxacxai f t -  nxoxKocxb yrxa b nejihkô j Tp - pecypc 
b qacax.

C yqexoM ( l ) ,  (ÎO) h (11)
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MaKGHMajbHoe 3HaxeHne p ecypca  onpejiejiHM, npapaBHXB Hyjib nepayx npoasBOA- 
HyB OT I BbroaxSHHA (.12)

K K
Q. a x  ---  —---------------------------, * (13)

2 VPx(l+ac)KvKAB1 ♦ KvKa Px ♦ B1ac

QMaKC AocTHraeTOÄ npa

p d*«.)
  — . x/c (14)

TaxHH oûpaaom, &jut nocTaBJiaHHoii b paCoze ueiiH - nporH03HpoBanHa pecypca 
KouöaäHa b ne*peuoHTHHÖ napa ox o yqezoa noKaaaTejiett ero  xa^ecTBa (Kk , Pz , 
a Qf Ka) , pexaaa (Kv> B1 ) a ycxoBHfl paöoza (K ^) Heofixoxnao oSecneaazb xoa- 
nxexc zexHHHecKHX aeponpaJszaS pjm onpexexeHHH a xoazpojia cexa napaaezpoa 
ypaBHSHHit (12-14),

B HacToaqee apeas otcyiczByBZ cxaTHCzaiecxae x&hhhb 06 oHepropecypce xoa- 
ÖaäHOB. SHepropecypc aoxao onpexexazb no ozHocxaexbHoft BexHBHHe - yxexbHowy 
aHepropeoypcy

H k  “ (15)

C yqezoa BupaxeKxS (1) a (11)

V . K
Hk " ~A g — » T/*Ä* (16)

B BbipaxaHHH (16) Boa Beaaqaaa xerxo onpexexaiazcx a xoHZpoxapy»zcH. - aa- 
zerpaxbHHä noxa3aiexb xaqeczBa a pexaaa pafioza aoaCaftaa, Mea bhxb Hk , zea 
xyqme acnoxbsyezc« KoaÖaäH, flxa ÖoxbmaHOZBa xoaÖaäaoB cxoxho yczaHOBazb 3a- 
KOH pacnpexeaeHaa $axzaqecxoro peoypca, zax xax pa3HHZoa ycxoBaa, pexaa 
BKcaiyazanaa a xaueczBO aamaB, Qoszoay aeBosaoxao nporaosapoBazb pecypc xoa- 
ÖafiHOB aezoxaaa zeopaa aaxsxHooza. Peraczpapy*, 3a aecb nepaox BxcniyazanHB, 
B.peua paöoza xoaCaflaa c pa3Huan ypoBHaaa Harpy3ox, aoxHo onpexexazb peoypc b 
qacax ( ï_ )  a zoHaax ( Q ) ,a ,  saaa az , a saepropecypc Kk . Taxae npaöopu Buny- 
ckslbtox UHHyrxenpoaoa CCCP,

Bee npexoTaBJieHHue saBacaaooza noxyqeHH b xezepaaHapoBaHaoa bhxb h ocho— 
BaHU Ha conoczaBfleHHH aazeaazaaecxax oxaxaaatt (cpexHax SHaqeHaä) ceaa ochob— 
hhx napaaezpoB caczeau "aaöott-xoaöaäa". 3za napaaezpu - cayqataue aexaqaHH. 
Ohh aaaeaaBze* no HopwaxbHoay 3axoHy, Tax xax sasacxz oz mhorax paBH03HaaHux 
cayqaflHHx sBxeaHfl. CoBoxynHax xoxaqeczBeHHaa xapaxzepaczaxa, nosBoJuuoqax 
onpexexazb qacxeaHtie SHaaeHax peoypca npa aaaeaeaaa Bcex napaaezpoB, aoxez
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6m b onpeAexeaa c ncvonb» vexoAOB aaajiHaa HexaHeSHHX (fyHXuaa uaorzx cxyaaB— 
hux  nepeveHHvx. CoaetaHae oniavaxbHHX SHaaeHaft Boex cevH napavexpoB, apH 
kotopHX pecypc 6yxex awexb xoxaxbHua vaxcavyv, npa 3aAaHHo8 cxopocxa noAa- 
a a , uoxei Cutb HaS^eao chviliihkchum vexoAOV [ 3 ] .  CyTb vexoA& b npocTpaHOXBf i -  
hom nooipoeHHH ”n ” napavetpoB n-vepaoro  CHvnxexca (Bvnyxxva VHororpaHHHX 
jaaHoro aacxa n3MepeHn8 c (n+1) BepaaHoS). B xaxAoS BepmaHe BvaacxxeTcx 
acxovax (j>yHxipcx (Bipaxeaae (12)) a BHOapaeTca xa H3 hhx, b xoxopcS ityHxqax 
Haaveabmaa. 3xa "xyAaax" BepaaHa otO paovaaeicx, a hobhS cavnxexc ofipaayer- 
ca. "n" cxapava xoaxava a oahoB toaxoB, xBxxoneacx 3epxaxbHW oTpaxeaaev 
“xyAxea" Ha npoiBBonoxoxHy» rpaHb. noBiopeaae 3x08 npopeAypH, y xoxopoB 
Bcerxa oxOpacvBaexcx xoaxa, cooxBexaiByxqax aaxveHbaevy SHaaeHHio pyHKijia, 
c coOAJoAeHHev npaBBX yveabaeHaa pasvepa cavoaexca (vHororpauHaxa) a npaBiui, 
npeAoxapa namnHx nepaoAaaecxae xoxefiaHHx b oxpecxHocxa axoxpevyva, npoacxo- 
AHi ao i e x  nop, noxa bob Bepaaau He cxxraBaJoxcx b nyaox. 3aAaaa peaaexo*
Ha 3BM [ 3^ • Hava cocxaaxeH axropaxv a onpeAexeao ua 3Bii opeAxes SHaaeKae 
vaxcavaxbHoro peoypca. HeAooxaxox Aaaaoro vexoAa a xov, axo onpeAexxetcx 
loabxo AOKajtbHbdt onXHvyv. iioBiovy Ana orjeHxa KOuxpeiHo8 cacxevu ”3a6o8-xcv- 
6a8a" HeofixoAHvo, hsvbkxx. s a r  BapbapoBaHax napavexpava, A cóasaibea o o o isex - 
oiBaa ax onxavyva (tasaaecxovy cuucay HccaeAyevoro npaBOAa.

Ha8A8HHve ontavaxbHae 3HaaeHHH napavexpoB xovfiaBHa xapaxxejaayxx ax v a- 
Tevaxaaecxoe oxaAaHae. IlocKOAbxy aaciHue 3HaaeHaa napavexpoB xaxxxixca cxy- 
aafiHWa BexaaaHava a aveaT opeAHexBaApaxaaHve oTXAOHeHHX, xoHKpeXHva SHa- 
a e sz a  pecypca HaxoAxxox b aHiepaaae sapaao8 A Q otHocatexbHO ero  vaxeva- 
iHaecxoro oxaAauax c saAaHHoB AOBepatexbHoB BepoxiHocxbB.

HdBepaxexbHua HHiepaax ifyHXUHB q •  f ( v n ) voxel 6uxb Ha8ABH ee pa3Xoxe- 
Hxev b pax Teflxopa b xoaxe c onxavaxbHWH napavexpava, HaBxeHHvva c novcxbo 
cavnJiexcHoro ve ioxa . j¡jul yAoOciBa sanaca npexcxaBav 3aBHcavocib Q 01 Vn 
b bhab* Q -  f ( v n ,/4), tab  f t .  [kv . Kj f  3 ' ,  Kr , Px , o , K j .  Iloxarax, a to  v n 
voxel 6utb saAano o AocxaxoaHoS xoaHoctbs ox Hyxx ao vaxcavyva ( 6 v n -  0 ) ,  
noxyaav, ccHOBVBaxcb aa xeopaa oaafiox [4] ,

K K

q . ♦ £  f¡ L  (v ^ )(A|-'V (l7)
1 - 1 d^ 1 l-t

Ocx&bhb b (17) Toxbxo XHHeSüue bxbkv, noxyaav a»» Q ®

Q .  f(Vn .j%)

Q ■ E  (%  6 /»I 
1-1

( 18)

noACiaBHB a ( 18) napavexpu as ( 12) a  noxarax , a to  6 * ^  -  0 -  vo axo oib
nxac ta  -  sexaaaaa AtxepvaxapoBaHHax), noxyaxv
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Boe 3Hâ^6HHÆ Q Öy^yx aexaxb o Bepoaxsocxbio p b AOBepHxeabBoii HBxepBa- 
Jie A Q =■ r j e  t gt = 1,96 -  K03$$HnHeBT CibBAeHia Axa p = 0 ,95  h
tiHCJia CTeneHeä cboÖoab k = m — I > 50 [4] )

Q = f ^ n - ß  ) 1 4<3 (2 0 )

Cnooo6 onpe^eJieHHa AQ 3aBHCHX ot lo r o ,  KaK ycxaHOBJieHH AHcnepcHH asax ii- 
3HpyeMux napaneipoB.
Ecxh

r*e p>t * s 2 Z  f i t  • 
1-1

a  «i- hhcjio u3MepeHHiî, to onpeAexaexca c noiioub» KosiJxfHmieHTa Ctbjoâôh—
Ta.

B HameM caynae ápx , ó &c -  onpeaeaeHH no a^hhum ■ -  500 H3MepeBHÜ, a 
<5na , ôb ' h 6kv -  no 200 H3MepeHHô. üooxoiiy, eoan CHOBa ByxHO onpeaeaHTb 
AOBepHTeJibHHfi HHxepBaji pecypca ajui Kou6aüBos apyrnx isnoB , to  npoBOAHib 
Bce ncnuTaBBB b xaKMx 6oxbmHX oGteuax Hei HeoöxoAHUOcTu, Tax xax epeaae- 
KBaApaiH’iHab. omHÔKa ó ß (^hxh ap y raa , CBS3aBHaa 0 Heâ xapaicxepHCTHica to ^ -  
hocth  H3Mep6HBB napaiiexpoB ) npH io â  xe Mexoamce HcnnraaHÄ KOMCaüHOB oexa- 
eTCH. H0H3146HHOÖ# B axon cayqae BHpHBy AOBepHiexbHoro HBXepBaia 3Haqean8 
pecypca Q moxho onpeaeaiiTb c nouombio HaxepBaaa BepoaxHocTeii. ripa Hopnaab- 
Bou pacnpeAeJieHHH cayaaâaoft BeaHBHHH, BepoBXBoexb $ Toro, axo Q aexax b 
HHxepBaie Q * AQ  onpeaeaaexca no $op»iyAe:

iïsF
-t2 / 2 d t . ( 21 )

rae

t  » Q "  §  h $ = p / 2
Ó Q  1

AQ -  t 6 q (22 )

3HaqeHHe t  o n p e a e a a e x c a  no xaCxHiBbnt a&hbum [ 5 ]  (JyHKnjiH J la n a a ca , H BXerpa- 

jia  B ep o aiB O C xea  * b b  §  « p / 2 .
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Ü 3  x p a a s a  n p e a c i a B a e H H o r o  p z c y H x a  c x e x y e t ,  z x o  z e u  u e H b z e  x z a n e p c H Z  n o -  

K a 3 a i e a e a  x a z e c x B a  x o u 6 a f i z c B  ( « e K b i i e  6 p a x a  n p z  B b r o i o B n e H H H )  h  c x a C z J i f a K e e  

p e x z u  n  p a f i o x H ,  x e M  u e H b i a e  A Q  z  c  6 o a t œ e 8  l o z z c c i b »  i i o x h o  n p o r H 0 3 z p o B a x b

AOJIl'OBe’iHOCTb HpHBOAOB.
Pa3pafioxaHHüa uexox onpeaeaeHzz pecypca z iax iopoB , cnpeaezH«in;nx e ro  

xzcnepczn, ucxex CuTb npzuezeH am judCu x zaxBH z uexaHasuoB, zcnuxHBaBqzx 
xax aHHaitazecKze cxyzaftHHe zarpysKZ (6 ^  -  BezzKo), xaz z zx xexepuzHHpo- 
BaHHae aHazezas (6^ — uaxo) .

A x a  nporH03a pecypca Mamzzu zeoOxoAzuo szaxb o c b o b h o S  ZHTerpaxbzuit n o -  

xasaxexb ee zazeciBa - snepropecypc, xapaxxepzsyM^zft KOHCTpyxumo, xexzoxorBJO 

z3roxoBaeHza z Maxepzax sxeuezToB.

A o c x o B e p s o c x b  x » 6 u x  u e x o x o B  H c c x e x o B a z z i i  x a p a K x e p z 3 y e x c a  z x  $ z 3 z q e c x z H  

n p a B A O n o A o e z e M  z  n p o B e p a e x c a  n p a x x z x o ô .  A o c x o s e p H O C T b  n p e x x o x e H H o r o  z e T o ^ a  

o n e H K H  p e c y p c a  x o u ô a z H O B  C a a z p y e x c a  H a  s a x o z e  c o x p a H e H z a  S H e p r a z .  T o x f a x o  

s z e p r z a ,  x e p a e u a a  b  u a x z K e ,  o n p e x e x a e x  A o a r o B e z H o c x b  e e  s x e u e z x c B ,  x a x  x a x  

p a c x c A y e x c a  z a  z x  p a 3 p y n e H K e .  ü p e o 6 p a 3 0 B a H z e  u e x a z z z e c x o a  s z e p r z z  B H e z y e r o  

z  B H y x p e z H e r o  x p e z z a  n p e o 6 p a 3 y e x c a  b  x e n i O B y i o  S H e p r a x ,  B H x e x x e z y D  b  o x p y -  

x a ï o n y B  c p e x y  c  n o i e p a z z ,  x o x o p u e  p a c x o x y D T c z  z a  p y a p y n e B H e  s x e z e z x c B  u a s z H u .

A o e x o B e p H o e x b  z  c x a f i z J i b H O c x b  c e u z  n a p a u e x p o B ,  z c n o x f a 3 y e u H x  & ju i  o y e z x z  

C B C x e M u  M3 a 5 o S - x o z 6 a a H "  n o A X B e p x A a e x c x  l O - x e i z z M  n p B M e z e H H e u  cxshaob JLTH z a  

3 a B O A e  c  z z c x e H H o f i  o p e H x o z  n o x a a a x e x e B  x o z z o c x z  z 3 r o i o B x e z H H  x c u S a g H O B  -  

Px ,  a c ,  Ka .  3 i z  n a p a a e x p u  n p z M e H a v x c a  b  l e x z z x e .  H o x a 3 a T e x H  p e z a u a  p a S o x a  

x o u C a f i a a «  ero H a r p y s x z  B1 a  Kv  o n p e A e x s B i c a  s x c n e p z u e H T a x b H O  b x h  p a c z e x o u  

n o  o T p a c x e B B a »  c i a H A a p x a u  U z H y r x e n p o u a  CCCP.
Ah ax as  cyneciByBxzx uexoxoB paczexa  x e ia x e g  uajozz z a  xoaroBezHocifa no 

AonycTziibni BanpaxeHezM noxa3ax ero CecnepcnexxKBHOcTb x*a o peux h pecypca 
KozôagzoB ao zpeu  npzHzzaz: caoxzug KczÔzHzpoBaHHiâ b z x  z  xapaxxep zarpy- 
30x: HeBcassoxHocTb onpeAezeHza zzcA ezzcro  3zaaeH za pe3yxbTzpyKBiax zarrpaae- 
zzfi b Aexajiaxi HeB03MojtHocib yaHTtiBaTb zep s3  Hanpaxezza peoxorzE  z Bpeua 
AeHcTBaa Harpy30K.

Biopoit cyaecxByKsiHg z npzsHazHiifl ueiox  nporB0 3 zpoBaHza pecypca -  uexox 
xeopzz BaAeiBocTH - xaxze Eenpzeuxeu rjm xaxzx zaszz z czcxeu xax xcuSaÜH. 
Pecypc KoziSatHa 3aBzczx ox coBoxynzHX cbcKctb czcxeioi *3a5o8-xoMCagH",  z z -  
caeHHHs aaazezza xoxopzx zeatusTca cayzagBHM oSpasou, a zx zzczo Beazxo (ze 
zeHee ceitz — eu . B uae). Qoaxouy perxaueBTzpoEaHHKe xeopzeg EaxexzocTz uexo- 
Au cCopa z  oûpaOcxxa cxaxzcxzzecKHX xaKHüx o pecypce ze ccsboxhkx c xoexa— 
xozHog xoTBoctw  nporzoszpoBaxb npexexbHoe cocxozHze xouSagza.

IIpexcxaBxezHHM xounaexcHua uexox nporzo3HpoBaEza pecypca KouSagza, xo- 
BexezHuâ x° uzzeaepHoro peoeHaa nobBoxsex: sKcnxyaiaszoHHHKau Ccxee Svîex- 
xzBza Hcccxbs osai fa saOogzys xexHzxyj peuoHiziai cxyxCau z saBoxau-HsrcTOBaxe- 
m o u KCHTpoxzpoBaTb Bunycxaeuyæ opoxyxnzu c zzczezzog ospaxoS noxa3 axexea zx 
xazecTBai saacxpyxxopau BuCzpaxb napauexpu h xexHoxorzo zsroxoBxezzx npeex- 
xzpyeuoro KOMdaSza c saxazzauz xapaxxepacizxauz.



2 1 6 M . A . Kojio u h ü u o b

AHTEPAiyPA

fl] OCT 12.44.258-84 KouÖaäHH ozaCTHfate. Buöop napaueTpoa h paczeT chji pe3a- 
h m  h nosazH za HonoflHHieaLHHX opraHax. MeioxzKa. M., Ü3X. MzzzoiepoiBa 
yroxbzoa npoMHmaaHMOCTH CCCP, 1984, 107 cip.

[2]  KoxouaftpoB M.A., Meiox nporzo3npoBaHza zapafioTKH KozOaflHOB. 3anHCKH 
A ra, t .  87 , AeHHHrpax, 1981, 01p. 3 -11.

[3] ÏHZMexb6xay A«> AaajiB3 nponeccoB oiaTHCTazecKaiiB ueioxaua . M.. Man. 
1973, exp. 957.

[4] CBeHHHKOB A.A. OCHOBH TeOpHH OIIHÖOK. AeHHHrpax, H3X. Ary, 1972, CTp.

[ 5 ]  P y M B H H C K z tt  A . 3 . ,  M a T e u a T H z e c K a a  o ö p a ö o T K a  p e 3 y a b i a T 0 B  3 K c n e p z a e H ? a ,  H . ,  
Hayaa, 1971, c ip .  192.

Recenzent: Prof. dr lnż. Zbigniew KORECKI

0.05 0,067
Phc, 1. 3aaaoazocib  uaieuaTazecKoro oxaxaHHn pecypca Q KouOagza KA- IKr 
a e ro  xosepaieaLHoro HHiepaajia A Q  ot CKopocia noxaza Vn . Q-ax a Q „ ln - 

uaKcauaJiBHue a uzHzuajibHue aaazeuHa pecypca
Rys. 1. Zależność aateaatycznego oczekiwanego okresu pracy Q koabajnu 
KSz-lKG i Jego przedziału ufności A Q  od prędkości posuwu Vn. Q i 

Q-in - oaksyaalns 1 alnlaalna wartości okresu pracy "ax

Wpłynęło do Redakcji: luty 1986 r. 
0. biC

a Q

AQ. = tst-öQ



M e io x  n p o rH o ą a p o B a H H g  p e c y p c a  K o u f ia a s a 2 1 7

METODA PROGNOZOWANIA OKRESU BEZA WAR Y3NE3 PRACY KOMBA3NU

S t r e s z c z e n i e
W precy omówiono nowę metodykę obliczania okresu bezawaryjnej pracy 

maszyn (na przykładzie nepędu kombajnu), uwzględniajęcę liczbowe wskaźni
ki Jakości oraz warunki eksploatacji i obciężenia. Został opracowany al
gorytm więżęcy okres bezawaryjnej pracy kombajnu z 8 wskaźnikami charakte- 
ryzujęcymi system "przodek-kombajn". Zdefiniowano nowę fizycznę właściwość 
maszyn (napędów, detali) - zasób energetyczny - granicznę ilość energii, 
któr8 może być rozproszona w postaci strat w okresie pracy maszyny. Zaso
by energetyczne sę niazależna od obciężenia, a określone konstrukcję ma
szyny (napędu) i technologię wykonania.

Opracowano i wdrożono nowę metodę określania wskaźników jakości pro
dukcji i montażu kombajnów według strat mocy w funkcji obciężenia. Funk
cję tę określa się na stanowisku badawczym w trakcie prób zdawczo-odbior
czych zmontowanego w zakładzie kombajnu. Przy pomocy metody aymplekaowej 
zbadano czynniki określajęce dokładność prognozowania czasu pracy kombaj
nu powyższym sposobem przystosowanym do obliczeń inżynierskich.

METHOD OF FORECASTING FAILURE-FREE OPERATION OF MINING COMBINES 

S u m m a r y
The paper discusses a new method of computing a period of failure-free 

operation of combines (on the basis of the combine drive). The presented 
method includes parameters of quality and conditions of operation and 
load. An algorithm connecting the period of failure-free operation with 8 
parameters characterizing tha eystem - "face-combine" has been worked out. 
A new physical property of machines (i.e., of drives and details) haa been 
defined. This property - power resource - is the boundary amount of ener
gy which can be dissipated in the form of losses during the operation of
a machine. Power resources ere independent of load end dtermined by the 
construction of a machine (its drive) and by the technology of production.
A new method of determining parameters of quality of production of combi
nes according to losses of power in the load function has been worked out 
and implemented. This function is determined on a test-atand during tests 
of a produced combine.
Factors determining accuracy of forecasting the time of the operation of 
a combine have been • investigated with the help of the simplex method.


