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ABTOMATH3AUHH HH3KEHEPH0-TEXHłWECKłIX PAC'íETOB 
B KOHCTPyKlfliOHHOa nOJtrOTOBKE ÍIP0H3BQIÍ.CIBA

Pe3BMe. B CTaTBe asajŁHSHpyeTca coBpeiíeHHoe noaoneBne HHieHepBO- 
TeXKH^eCKEX paCUeTOB B KOHCTpyxUHOHHOií nOATOTOBKe npOH3BOAOTBa, pac- 
ouaTpHBaioica bosmoshooth h aesoAH hx aBioiiarasaiuiH h ipefioBaHE« k 
TexHHHecKOMy ofiopyAOBaHHio, z ¡fopMyjmpyeic« KOHaeunaa penem«, B aa- 
KABVHTeJtBHOft zaćm npHBOAHToa o raí aBTOMaiH3aiyiH pene hka ochobhhx kh- 
xeKepHO-iexHHiecKHx paczeTOB mapoKoro Kxaeca MexaHHSMOB apasoAa o 
3y 6uaTHMn a poAOTBeHHHwa o khkk nepeAavaMH.

1 . >50 PMyJM POBKA IIPOBJIEMH

Oahhm h3 BazHe&mHx <íaKiopoB Aastaetoero pasBHiaa sexHa’íeoitoro yposaa za- 
Aexzfí a yoKopeHM uhkaob zx B0306H0BAeHaa. aBaseioa b Kacsoasnee apena koh- 
oipyKUKOHHaa noAroTOBica npoz3BosciBa, íexo b tom, mo, ¡caic BHieKaei as npo- 
BeAeHHBtx aHajiH30B, Ha i exima ecxaft ypoBeHB H3Aejnift a ax noTpeCHTeABHyio ctoh- 
MOCTb, BüpaseHHyiO 3$$eKTHBH0CILB H0noAB30BaHHf£ MAiepuajia, HaañOAbHee BAH«- 
Hae 0Ka3HBaei KoHCTpyKuaa {80% a SoAtme}, totas kek bahhhhs BHfiopa texHoao- 
rstsí oOpaSoiKH oocTaBzaei 12%, a BAzarnie canoro npoH3BOACTBa toabko 8% £53.

Kpoiie tofo, 6 hao ycraHOBxeHo, vto BAzanae KOHcipyxiopoa he 3apaOoTHae 
miara cociaBAaei 609ó, he HaKjiaAHHe pacxoAw 20% k Ha Kaaeciso npoAyxuaa 60- 
jiee zesi 60%f3j.

B KOHCTpyKIWOHHOft nOATOTOBKe npOHSBOACTBa 3TH pe3yABTaTM B 3Ha>¡HTeALH0ft 
Mepe odycAOBxeHU HHaeHepHO-iexHmecxHMJi paoveiaita, npeACTaBJia»mn»í2  oAHy B 3 
OEMhDC T-pyAOeMKHX K OAHOBpeiieHHO CaMHX TpyAHUX B TeopeTHVeOKOM OTHOmeHHE 0 6 - 
jiacieS. 3to BmeicaeT o oahoS ciopoHH na cjioxhocth h KOHCTpyKUHOHHoro pasao- 
odpasH« H 3AeAHü, a c Apyrofł oiopoHH H 3 hoctohhho B03pacTann¡HX TpeSoBaHHfl k 
hx CBoiłOTBaM. HapaAy o TpaAHiiHOHHiaiH TpeSoBaHHHMH k onpeAeAeHHB ax ęasMepos 
npz BHnoAHeHHH TpeSyeMux S>yHKiw0 , b nocaeAHee apena npeAMBAasToa hobub,
Boe Soaee b h c o k h s  ipeSoBamiA k 'odecneaesH» AaxLHeítnsjx íyHKHHoHaaLBax c s o Ac t b  
B OaKMX pa3H00Spa3BüX OTETH'leCKHX H AKHaMH^eOKHX yCAOBHKX padOTU. Cipa STO«, 
KonevHO, aceAaieABHO, atoda s t b  CBoñciBa 6wu¡ odeoneResH o tinmusLjibSMUB rpe- 
CoBaHHHMH k TpyAoeuKocTH h Mai’epHasy.

KoHOTpyi;top h paoveiVHK, b pnAe HeSoabsucc npeAnpasTHfi oaxh toa&ko xoa- 
oipyKiop, nonaAasi, tekhm oCpa30H b  HepaspeomMoe npz 8 & a & b b h x  cpo»ax ao.tro~
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x e m e . lipa siom napatHOKcajiBKO, axo cooTBexcxByranae xeopaa a  HH$opMamaa p a a -  
paCoTaau npeaMyuecxBeHHO ,50 xaKoñ mapaHa a rjrydiiHH, aio ohh bhxoaíít 3a pau- 
kh oSothhx npaKxaaecKax noipeSHOCTefi. Ho ae b caxax oxsejibHHx pa6oTHKKoB, 
aacxo coBoeM He cneHaaJiacxoB, cacTeMaxaaHO cjieaaxb 3a sthm KOMUjieKCOM pa3- 
Hoofipa3Hicx a  Hepe^ao B3aaMHo He cBíL3aHHHx Teopaü, a3yaaxb ero a yMext ero 
TBopaecKHM choooSom npaMeHHTB npa KOHCxpyapoBaHaa H3,nejiH&. Jiase a b xaKOM 
HieaJiBHOM cüyaae, ecxa 6a cymecxBOBaJta xanae cneanajiacTH, noxoxeHae He 
oaeHt H3ueHHJiocB 6a, Aeao b xom, aio npa coBpeMeHHHX Mexojiax paOoiH ;no6oe 
Ooaee hjih MeHee KOMnaeKCHoe p eín em e, hjih s e  ero H3MeHeHaa xpeSoBajia 6a xa- 
Koro Aojiroro BpeiieHH, axo yxe  aeJib3H 6hjio 6a 0Ka3HBaiB npa homoiih pacaexa 
BJiHHHae Ha pan xpefiyeMHX cboScxb h oCpaiHO hx npoBepHib. B ayameM cxyaae 
mosho KOHOTaxapoBaxb noxyaeHHoe noJioaenae. JlioSue B03M0stHbie Ba,noK3MeHeHHfl, 
npaBOAamae k ero yjiyameHaio, onTBMK3auaa a x.n. oSuaHO Bsaay buookoü cxene- 
hh pa3pa6oxKH npoeKia jijih npoa3BOAOXBa 3a HCKjnoaeHaeM cosceM Hea36exHüx 
cxyaaeB npaKiaaecaa HCKJiK>aeHH.

Taxoe Hey^oBJiexBopaxejibHoe nojioxenae Hysao nosTOMy b óojiBmaHCXBe cjiyaa- 
eB penaxb "QHCxpo h  npocxo" - pyiHHHHM onoooSoM, HHxyaHaeií ejih tojibko npa- 
OxaaaxeabHo, aro b oSueM npaBojiax k  K0HcepBaxa3My, costana» H3JiamHHx pe3ep- 
b o b , k HexexaHajo npeaxaraib HOBtje a HenpoBepeHHue cnocoQu pemeiiaa. 3xo npo- 
THBopeaai, onHaxo, BbnneyKa3aHHHM aejiaii.

IIpHBeAeHHHe npofixeMH 'nejiajox Bce Sojiee He o ó xo jih mh m cynecxBeHHoe yoKope- 
Hae a ycoBepmeHCTBOBaHae sxax paSox BueoTe o fleüoTBeHHHM acnoxb30BaHaeM 
HOBeümHx HayaHO—xexHHHecKax xocTasenaK b npoH3BOAOTBe o uejib» ycKopeHaa 
UHKxa HayKa-accxej;oBaHae-pa3pa6oTKa-npoH3BOflOTBo-Hcnojib30BaHHe.

Ho b Hacxoanee Bpeiía npa Hajiaaaa TaKax aHMHiapyionax íaKxopoB, xaKHMH 
hbjiíuotch paSoaae chjih h ypoBeHB xexHaaecKoíS ocHaueHHOCxa, sxy npoSjieMy He- 
jib3a yxe peaiaib nyieu najiBHeámero yBejiaaeHHH aacjia paSoxHBKOB hjih cyuecxBeH- 
Horo noBHmeHaa KaaeciBa a HHXeHoaBHOCTa ax xpy.na.

2. B03M0KH0CTH PEEIEHSifí

Oahoü h3 B03M0»£H00Tea peaenaa yKa3aHHHx npoójieM HBjiHexca aonoxb3oBaHae 
BtiaacjiHTexbHoa texHHKH• Ho TpaflauaoHHoe acnojib30BaHae oahoM tojibko 3BM oxa- 
3uBaeTca cerojiHH yse coBoeM HeaooTaToaHHM sjis oioñ uejia. í,jia stjxíieKTHBHoro 
acnoJib30BaHaH 3BM npa KOHCTpyapoBaHaa HeoóxojiHMo co3íaBaTb a nooxaBxHTb Ma- 
ehhh c TaKHMH annapaiaua a nporpaMMHbaiH cpeflcisaMa bhcokoto ypoBHH, aio 
3X0 6yayx HHCTpyMeHTH O npOCTHM OfiCJiyXHBaHHeM, H03B0JIHBIHHe OOBoSoAHTb cne- 
uaajiaoTOB ot MexasaaeoKHx paSox a acnojib30BaTb ax yMCiBeHHHe chocoShocih 
AJW co6cTBeHHO XBopaecKofi pafioxH npa pemeHaa KOHOxpyKTopcKax HpoSaeu.

Heo6xoflHMne nporpaMMHue opeaciBa mokho hxh KymiTb, hjih xe BHA0H3MeHHXbf 
hjih oooiaBHTb cbohmh OHJiaMH. 3$$eKXHBHee Boero nepBHíí cnoco6, ho BuSop, axa 
xe noKynKa xaKHx HafiopoB nporpaMM, ecjih sxo BooSsie bo3moxho, OKasüBaexca 
oaeHB TpyjiHHM, hjih x e  — aa n e  acero — oobobm HeB03M0HHHM. .Hexo b xom, axo  
ax  ueHa oaeab BucoKa (aam e Bcero b iBepflofl BajiííTe ¡ a x a  hx b p e a y sb x a x e  sm
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6apro a noAOÖHHX Meponpaaxaft cobcbm He nociaBxa»x. Ecxa 6h h yxaAOCB noxy- 
hhxb xaicyio cacxeMy, ioabko b peAKHx cayaaax moxho eä noxB30BaiBCJŁ 6es 6o x b- 
max BHA0H3MeHeHHä a npacnoco6xeHHft.

OniHMaABHhiM pemeHHeM aBxaexca pa3pa6oxica coßciBeHHHx npoßxeMHO opaeHta- 
poBaHHHX oacieM nporpaMM noxB30Baxexa, HcnoAB3yx>max no Mepe bo3moxhocth m o -* 
Ayxa SKOTepHO paspaÖoiaHHHX npoßxeM L4J.

3. METOĄH PEBffiHHS

Kaa yxe Öhao caa3aHO Bbime, aonoAB30BaHae 9BM npa kohcTpyapoBaaaH He m o - 
aei 6htb oahoô ioabko 3aMeHo8 noAAnœiçHxoa aaropaiMasanaa xesxexBHocxeS ae- 
AOBeaa BHaacxaxexBHoft MamaHoä. B Hacxoamee BpeMa yxe coBceM HeoßxoAHMO pe- 
maiŁ sto B3aHMOOTHomeHHe Ha cysieciBeHHO 6 oxee bbicokom ypoBHe.

Bee B03pacxa»siee OTpeMAeHae k CucxpoMy a onepaTHBHOMy acnoxB308aHHB 9BM 
npaBOAHi k nocToaHHOMy npaßAaaeHH» bhbhcabtsabhlix Mamaa He toabko k eocxa- 
BHiexHM nporpaMM, ho npaMO k pyxaHHUM noAB30BaTeAaM, Koxopae noxoM yaaxca 
aaiHBHO ooTpyAHaqaiB o BHHacxaxexBHoä MamaHoñ.

B COOTBeTCTBHB O 3XHMH leHABHUHHMH B03HBKajOX HHlepaKIHBHHe CHCieMH, cno- 
co Gane rafiao pearapoBaiB Ha xpeSoBaHaa noipeßaiexeii a yMetjąae npa noAxoAa- 
meB KOHnenuaa oniHMaxBHO coeAZHHXB bo3M05khocih 9BM o o n m o M  a HHtexxeKioM 
aexoBeaa.

Oöhhho D í a  oacxeMH HasHBaaxoa aBXOMaxH3apoBaHHHMa, ho axo He oaeHB Mex- 
Koe Ha3BaHae. Äexo b iom, axo, oyAa no oxoMy Ha3BaHa¡o, moxho 6uao 6h hx 
caaxaiB Kaaoa-io $opMofi aBioMaxaaecKOii cacxeMH, a He cacieMOÄ, b aoxopoä 
aexoBea BunoAHHex He3aMeHHMy» poAB, Hanp. XBopaecKyx) hah pemaaąyB. B xaxe- 
paxype lXj HHorxa pemaeMue xaKHM oöpa30M caoxeMH aexoBeK-MaiaaHa Ha3t¡Ba¡Dica 
xoHHee spraiaaeOKHMH caoieMaMH, xaK KaK 3accb HexB3a roBopaiB 06 aBio«axa- 
3anaa AeaxexBHociH aexoBeaa b HacioaąeM CMHCxe cxoBa, noxoMy axo b aBioMa- 
TH3zpoBaHHOM npoH3BOACiBe aexoBea aBAaexoa bsahuihhm. B aHrxaäCKOM a3Hxe xa- 
Koä onoooß H0noAB30BaHaa 9BM Mexae Ha3HBajox “noAAepxKofl BLiHacxaiexBHoä aa- 
mHHoa" yMCXBeHHofi AeaxexBHociH aexoBeKa, a ae ee 3aMeHofi.

Ho HeoMoxpa aa xepMHHOxoraxi, cymeciBeHHHM aBAaeioa $axx, axo axa oacxe- 
MH oiAaaaioioa 6oxee bhcokhm ypoBHeM acnoAB30BaHaa BHaacxarexBHofi xexHaxa, 
xaK axo a a h  nporpaMMHpoBaaaa aHBceHepHO-xexaaaeoKax pacaexoB xapaaxepHM cxe- 
Aponae KaaeciBeHHo hobbis npa3HaKH, H o x o A a w e  a3 xmaxexBHoro oaoxeMHoro aHa- 
AH3a pemaeMoö npoßxeMH

- KOMHAeKCHOCXB,
- C0BM8CXH0CTB C npHMeHHgMHM AO OHX HOp OHOOOCOM pemeHHH,
- MOAyABHaa cxpyKTypa,
- npHMeHeHze CaHKa AaHHHX,
- coCcxBeaHue ynpaBaauąae cacxeMH,
-  p a n H o a a A B 3 a n a a  3aAaHza. b x o a h u x  a b h h h x ,

- paHHoaaaaaaAaa oÖpaßoxKH a oueaaa b h x o a h n x  a m b h u x ,
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Bce npHBeAeHHue npHSHaxa hbahiotch pe3yHBiaT0M onxHMaxBHoro pa3A3AeHHH 
(pyHKUHíí b aBTOMaTH3HpoBaHHOíí - opraxHHecKoií caoieMe HeAoBeK - 3BM. Bh h h c a h - 
xextHaH MamHHa AOJixHa nocpescxBOM nporpaMis b h h o a h h x& He toabko HcnoaHHxeab- 
Hyio h aHepreTHHeoKyjD, ho e 3HaHHTexiHo8 Mepe h ynpaBaaioinyio h peryjtHpyuny» 
íyHKiiHH. tíejioBeK-noai>30BaTeai> BünoaHHex xe npexAe Boero TBopieoKyio h pema®- 
uy® (JjyHKUH®, BKJDDHaJi onepaTHBHoe BuemaiejibOTBo b aBTOMaTH3HpoBaHHnft npouece 
pemeHza.

TaaBHaa aeai> 3aKA®iaexcH b t o m , h t o 6h  b cooiBeTCTBKH o npiíhiíhnaMH KEace- 
HepHoñ ncnxoaornH KOMnaeKCKO pemaiB 3aAaHH no noBHneHH® KaqeciBa h  npoH3Bo- 
AKiexbHaciH xpyAa npa oAHOBpeMeHHOM yxyHineHHH ycxoBHft xpyaa, t o eeib ycxpa- 
HeHHH pyiHHHHX paOOI H CHHXeHHH xpe6oBaHn2 K OSCAyXKBaHH®.

4. TPEEOBAHHH K AIUIAPATHHM CPE5CTBAM

BnoxHe jiothhhhm nocaeAciBíieií npHBeAeHHHx nporpeccHBHüx xeHAeBUKíí hbjihbt- 
ch, oahciko, h oyaeoTBeHHO 6oaee bhookh6 xpeSoBaHHH He tojibko k noAroTOBKe 
h oSpaSoiKe nporpaMM, ho h k caMoü BKHHCAHxeabHofi xexHHKe no cpaBHeHH® c 
XpaAHUHOHHHMH HOAXOAaMB, KQTAa BHHHCJIHiejIBHaH MamHHa TOJIBKO "uexaHHHeCKH" 
3aM6HHxH h yayimaaa bhhhcjmxexBHHe onepanza neaoBeica.

CiaHOBHTCH OHeBHABHM, HTO BíMHCaHTeXBHaH TeXHHKa AAH MaCCOBOfl oSpaSoTKH 
AaHHHX, Koxopofi B pHAe CAyHaeB AO CKX nop HySHO H0Ai>30BaTBCH H A AH HHXeHep- 
HO-iexHH'ieCKHX paoneioB, a ah pa6oi¡¿ npHBeAeHHoro xapaicxepa He noAxoAHi.

OnTHMaABHHM b cymeciBy®aHX ycAOBHHx pemenneM OKa3HBaexoH oSopyAosaHHe 
COOTBeiCTByKIBHX M80T paSOIBI XOpOffiO HO A O 6 paHHHMH HaSopaMH MaJHiX BtJHHCAHTejIb- 
HLIX MamHH C Heo6xOAHMHMH nepH(f>epHÍÍHHMH yOTpOÍÍCTBaMH. npHMepOM xanoro MeCTa 
paSoXH AAH aBIOMaXHSaHHH KOHCXpyKXOpCKHX paSOT HBAHeTCH CHCTeMa, H306paxe¡i- 
aaa cxeMaxHHecKH Ha pao. 1,

3xa KOH$Hrypan¡iH (o6o3HaHeaHaa Ha pao. 1 mipKxoBKoaJ npnroAHa h aah aB- 
xoMaxH3aiíHH HHxeHepHo-xexHHHeoxHx pacneioB b bkas apraTHHecKoS cnoxeMH bh- 
meyKa3aHHiíx oboSotb ( aS3an 3 j .

yHHTNBaH xapaKiep paSoT npz HHxeHepHO-xexHHHecKitx pacaeiax, moxho, npaB- 
Aa, peaAH30BaiB cucxeMy h co 3BaHHieai>H0 m€hbiqhm oSopyAOBaHHejj, oco6eHHO 
OTHOOHTeABHO rpaÍJHHeOKHX nepH$epHñHbIX yCXpoaOTB, HO SIO npZHUHnHajIBHO chk- 
xaex ypOBeHB KHlerpapOBaHHH C XpyrHMH 06AaCTHMH AeHTeABHOOIH B KOHCTpyKHKOH- 
Hoñ noAroxoBKe npoH3BOAOXBa (añs. 5 ) h cymecxBeHiio yxyAmaex obh3b tsesay 
noABsoBaxeAeM h bbpíhcahxoABHoa MafflHHQá.

5. BKJOCHEHHK CPOSPuSaH B OKPECTHOCHI CHCSEMH

PaooMaxpKBae!.sy» npoSasMy Eyaso pemaxt b cooxBexciBKH e mhpobhm pa3BHXHeK 
HCIIOXMOBaHHH BUHHOABTeABHOK TeXHHKH B MaHHHOOTpoeHHE KSHC cyÓOHOxei'.y HHle- 
rpsjpoBaHHoli CHOxeüH a a h  aBT0MaxH3anHH HHaeHepcKHX pafiox. CxpyKxypa axoü cao-
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xeMii, npeflOiaBjiJiBĘas ochobhh6 mara bo BceM UHKJie npoeKiapoBaaan, pa3paÖoiKE, 
npoH3BOÄOTBa, nononi>30BaHHa axa see a jiHKBHflaniHH H3xexaji, BKjimaa Hea30eacBHe 
HCXOHHBKH aH$OpMaUHB B 3HaHHä H BX B3aEM0CBÜ3eä, noKa3aHa Ha pac. 2. H306pa- 
xeHHaa caoxeMa noHBMaexca b KOMnxeKciHocxa, npesumasonefi peaxH30BSHHHe b 
Haoiosiąee Bpena. oaoxeMH.

TKTPAA9 K0nU9 n>M>CmoCTPOKTL,Jb

nwcnJŁn f

3BW
P a o .  1 .  C acx eu a  Maxoft 9BM

OíHaíí B3 exaßefimax Mecí npaBeaeHHoro npouecca KBxxexcx b Hacioxmee Bpeus 
0BÄ3B wexsy oiÄexLHHMH OTxexenaaMH, npaHaMaramaMa yaaexae b noxroxoBae a3,çe- 
xax a b ero npoH3BOAeiBe. Ecxa oiAexbHiie oxxexeHaa noxBsjroxoa b OBoea xea- 
XeXBHOOXH BHHaCXKXeXBHOä XeXHBKOä, IO AJW HBX XapaKiepHO, BIO OHH C03AaEI 
coSoxBeHHHe aH^opManaoHHue 6a3H ^aaoxapoBaHHHe Saaica AaHHttx'l a ä x ä nepeHOca 
BH*opManaa Mexxy CMexHHMz ot x sjieh b h m b npaMeHÄBT, aaa npasaxoy KxaccaiecKae 
cpesciBa xoKyMeaxaiiaa b pose aepxexeä» xaöxai; axa cxoBecHLix onacasaS. K o m - 
nxeKOHaH aBxoMaxB3axma HHxeHepoKHÄ paöox npeanoxaraex HHxeptfe&c Meswy o i h m h
B30JIBpOBaHHbIMH 6&UKS.MK £aHHHX B HH$OpiäaUHOHHHMH HOXOKaMB HpH HOMOHH Ilepexa- 
HH HH$opMaitaa 6e3 AOKyMeHiauHH (nepesa^a i;a$poBoä HH$opMa«HH J.

Kok yxe Cuno CKa3aao, laxofi npoeax, o6o3HaHaetöiä xaaxe aas CAD/CAM hxh 
CAE, HexB3a b aacxoanee Bpena peaxüsoBaxb hoxhocxl». üpexae soero hjtkho c o -
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Phc. 2 . Cxeua cacTeMH übt oMaTHsaiym HHseaepHUx paöoi b MamaHocipoeHaa
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OTBeiCTByHHnae 3£uaHHa. b aacTHłix cydcacTeMax, BKjnreajoniHT oiAeaŁHHe odaacTH 
npoeKia, o c h o b h h m h  H3 KOTopux kbjihiotch:
CAD - KOHCipyupoBaHHe npa noMOna 3BM,
CAP - iexHOJiornHeoKaa no^roioBKa npoa3BOACiBa npa noMoąa 3BM,
CAM  - np0H3B0ACTB0 npz noMoąa 3BM,
CAT - HCziHTaHKA npn homohh 3BM.

no TeXHZH6CKHM B03MOXHOCTHM H HMeKUBHMO« MOIUHOCTiUl H B SaBZCBMOCTZ OT CAOE- 
h o c t b  pemaeuoa npodaeim mojkho b o t o m  BpaciynaiŁ k nocieneHHOMy aaierpapoBaHHD 
3Th x  cydczcieM b CMbicjie npoeKia, yKasaHaoro aa pac. 2.

6.  KOHUEnUHfl PHI1EHKH

A B T 0 M a T H 3 a a a a  HH2ce H ep H 0-T e x H H B e c K H X  p a d o i  « B J i a e T c a  z a c i Ł »  K o H C T p y K u z o H H o S  

n o A r o io B K H  n p 0 H 3 B 0 A C T B a ,  3 H a a z T ,  o a a  o iH O C H T o a  k o Ó Jia c T H  CAD. 03 a a a j i z 3 a  

noAAax>isH XCH  a jir o p z T M H 3 a n H H  A e a r e j i B H o c T e f t ,  H e n o c p e A C T B e H H o  c B a 3 a H H a x  c  t b o p -  

aeo K H M  n p o a e c c o M  n p a  n p o e K T H p o s a H a a  K O H C ip y K U H a  B 3 A e x a a ,  B u i e K a m  z e i n p e  

r j ia B H H e  o d a a c i a  A e a x e x B H 0C T a ł

- nOHCK HB$OpM£maA,
- HHJteHepHO-TexHHaeoKHe paoaem,
- aepaeHae,
- odpadoiKa AOKyMeHioB.

B COOTBeTCTBHH O npBBeAeHHHM KOMUJieKOHHM HpOeKTOM Hy»HO HanpaBJIHTŁ aBTO- 
MaTH3anaio 3iax AeaieaBHOCTea Ha BsaaMHoe HHTerpapoBaHHe a Ha cbh3b c Apyrzsiz 
aaCTHMH TeXHBHeCKO0 nOATOTOBKZ npOHSBOACTBa.

H3 aHaJiH3a HCTopaaecKoro pa3BBTaa aBT0MaTB3anaa npaBeAeHHHx aeiapex odaa- 
ciefi a ax B3aaMHoro ZHierpapoBaHafl b 3aBH0HM00Ta ot ypoBHa BHHzcjiaTejibHoa 
iexHHKH BuieKaiaT xapaKiepacTH'iecKHe ciaAaa, npeAciaBjieHHŁie b ynpomeHHOM b z- 
Ae Ha pac. 3. IlyHKTapHHe coeAHHajamae abhhk osHaaanT iiotok zHifopMaezz, nepe- 
AaBaeMoft npa nouona KAaccaaecKax AOKyMeHiaaaoHHua cpeACis, a cnjiomKŁie jihhhh
- nepeAaay uz$poBO0 ZHtfopMaimz.

OaeBHAHO, aio acnoAB30BaHae BŁWacaaTejiBHott iexHHKH b o t a s a ł h k k  oóaaciHx 
peajta3yeica HepaBHOuepHO. 3t o odycaoBaeHo, Kpoue ipedoBaazi! cooTBeTCTBjToEieit 
npodaeMaiHKa k  3BM, k nepa^epaSaiai ycipoficiBaM a nooiaBJiaeMUM cacieMHUM a 
(JjyHKHHOHajiBHHM HporpauMau, Taaze iped oBaHZHMH k nepcoHaaBHHM a oprana3auzoH- 
h u m  ycaoBZKM C00TBeiCTByK)nax ueci padom. Ho npodaeMa nojiHoro ZHierpzpoBa- 
h h h  aBTOMaia3apoBaHHHx odaaciełl AeaTejiŁHOCTea b KOHCipyKi;aoHKOił noAroTOBKe 
npoa3BOACTBa 0Ka3HBaeica eme HacioatKo c a o z h o A, hto ee, noab3yacb auecmelica 
y Hac BHHHCAHieABHOił iexHHKo8, HeAB3a peaxa30BaiŁ, x o t h  leopeiazecKae 3aa- 
h h h  a HaKonjieHHMfl ohłit no3Boaaaa du yxe Haaaib laaae p a d o m  no pemeHzn z3- 
dpaHHŁoc KoHcxpyKnaoHHHx rpynn.

Ilo siau, h o a ApyraM odBeKiaBHKM npaaaaaM nona OKasbiBaeicz HeodxoAHMHM 
pemaib coBpeueaHHA sian padOT nyieu OTHOCaieABHO caMOCTOJŁTeafaHŁUC nporpaa- 
u m r  cadeu, odecneaaBaTOuaY. aBTOMaTasanaa peaeHaa asdpaHHmc KOHOTpyKuaoHHHx
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rpynn b paMKax npHBeASHHax oöxacieft. Mx BsaHMHyc HH$opManHD cbä3b ojieAyei 
nona pemaib npeHMymeoiBeHHO KxaccHHecKHM cnocoSoM h toabko b orpaHHaeHHofi 
Mepe HenocpeACTBeHHoä nepeAaaefi UH$poBoa HH$opMamm.

CxeMa laxoB pacnpeAeAeHBOfi CHCTeMH, oooxBeïCTByxmeâ npeAnoCAeAneft cxa- 
ahh pa3BHTna, yKa3aHH0ß na pzc. 3 , npeACTaBAena y BnpomsHHOM b h a b Ha pnc.4. 
UpHBeASHHiie b ynpomeHHOM b h a b ' TBpuHHaxu CHMB0AH3HpyBT HHiepaKTHBHyB $opMy 
CBÄ3H o noxB30BaTexeii, a He HaoioauHe $H3HaeCKH6 ycipoäcTBa. B KpaäneM exy- 
aae Bee paPoxu MoryT nposoAHTbca h Ha o a h o m  tojibko TepMHHajie.

Ajir cosAaHHH hsoÖxoähmhx oCHOBHBix ycAOBHä aah Toro, aioßu moxho 6hao b 
SyAymeM noCTeneHHO HHierpupoBaiB oiABAbHHe oÖAaciH, aeoßxoAHMO bo Bcex o6- 
xacTHx:
- npHMeHHTB COBMeCTHMy» BHHHCAHTeAbHyB TeXHHKy H CHCTBMHbie nporpaMMH,
- npHMeHHTB OOBMeCTHMhie X3HKH HporpaMMHpOBaHHH,
- HCXOAHTb H3 OAHHaKOBOÍÍ KOHHenUHH CBH3H 0 n0Ab30BaTeA6M,
- pemaib oAHHaKOByx npoßAeMaiHKy,

H3 npHBeAeHHux aHajin30B BHTeKaeT, aïo b coBpeiieHHUx ycjioBHHx zueztio 
OÖAaCTb HHXepeHO-TexHHHeCKHX paCHeiOB HBAH6TCÆ BÄHHCTBBHHOfi OÖAaCTbB, KO- 
Topyio moxho aah HeAecooßpa3HO H3SpaHHtix KOHCipyKUHOHHbix rpynn ajxfieKTHBHo z 
KOMBAeKCHO aBT0MaTH3Hp0BaTb H KaK MOXHO paHbme BBeCTH B npaKTHKy. Kan yxa- 
3ano BHme, peaAH3aimH siofi aBT0MaiH3anHH npeACTaBjweT coöofl BBHAy bhcokhx 
TpeÖOBaHHä K TeopHH, TpyAOeMKOCTH H ÖOABmorO 3HaH6HHH STOä OÖAaCTH ÄAfl Ka- 
aeCTBa H yOKOpeHHH KOHCTpyKHHOHHOrO npoeKTHpOBaHHH Hpe3Bi«a0HO CJIOSHy», HO 
oasHb BaxHyio 3aAaay.

ABTOÍ¡aTH3anHH OAHOBpeMeHHHX ABÖCTBHä H3 OÖAaCTH HHlfopManHH, aepHBHHH HAH 
xe oöpaöoTKH AOKyiieHTOB b KOHCTpyKOHH MoxeT Öhtb noKa pemeHa ioabko b orpa- 
HHHeHHOM "noAAepxHBaxuaeM" oßbeMB.

Ho, yHHTbiBaii MOAyABHoe pacHAeaeHHe stoö pacnpeAeABHHoß chctbmh, moxho 
ÖyAei b oooiBeTCTBHH o yjiyqmeHHeM lexHHaecKHx h Apyrnx ycAOBHß, nooxeneHHo 
coBepmeHOTBOBaib aBTOMaiH3aiaiio kohctpjtkuhohhhx npoBKTOB z s othx oßAaciax.

7. UPHMEP PEffiEHHH

OcHOBHue npHKimnii npeAAOxeHHoro npoeKTa 6h a h  BceoTopoHHe npoBepeHu Ha 
OTHOCHieABHO ÖOABEOM HaCope nporpaMM AAH OCHOBHHX HHXeHepHO-TeXHHHeOKHX 
pacaeTOB MexaHH3H0B npHBOAa c 3y6HaTHiMH h poAOTBeHHHMH c HHMH nepeAaaaMH. 
Paßoia Bo3HHKAa a a h noTpeöHocieii peneHHH MexaHH3M0B npHBOAa THxeAnx OTaH- 
KOB npeAnpHHTHH. EKOÄA, HO BBHAy OAOKHHX H pa3H00Öpa3HHX KOHCTpyKUHÖ 3THX 
CTaHKOB pacneiaMH noAL30BaTBca h o MHornx Apyrax oÔAaoTxx MarnKHocTpoemia, 

HeoMOTpa Ha 3HaHHieABHo orpaHHHeHHBie b o 3m o x h o o t h  npHMeHeHHoö b h h h c a h - 
TeAbHOß TeXHHKH HP9830A C npOCTHMH naOCHBHHlíH rpa$HHeCKKMH nepH^epHäHHMH 
ycipoßcTBaMH, paßoie npHcymH Boe pOHOBHHe npnsHaKH aBT0MaTH3Hp0BaHH0fi
opraTHHeoKoß OHOieMü noAB30BaTeAb - BiWHOAHTeAbHaH ManHHa (aÖ3, 3),
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ABT0MaiH3auH« HHzeBepao-TexHH<iecKHX pacaeioB... 23
H a O o p  n p o r p a M M  Ółjji acnojib3 0 BaH npa n p o B e p o H H H x  p a c a e i a x  h CTaiaaecKaz 

aaajiH3 az  MHorroc A e c a i K O B  Bcex u e x a R H 3 M 0 B hphboaob y  Bc e x  h o b m c  p a 3 pa 6 a m -  
BaeMHx iszejimc TOKapHbnc, ropH30HTajibHo-pacTOHHi/x a nopTaabHo-<})pe3epHBx
OiaHKOB, nOBOpOTHŁDC CTOJIOB H npHHaAAeZHOCieii«.

Yace b c o B p e M e H K O M  siane moscho y  icazAoft 3aAaaa caaiaTbca  b c peAHen c sko- 
HOM H e S  Bp e M e H H  h CojiŁine no cpaBHeHHio o TpaA a n a o H H H M H  iieiOAauH paOota. 
lipa p e m e a a a  B a p aaaioB skoh o m h h  eme 6 oabme. B p e 3yjiŁiaie y c i p a a e H H H  o a h o o 6 - 
p a 3 HHx, ho T p e 6 jTomax HpeaBbiaażHo óojiŁmoro cocpeAoi o a e H H o r o  BHHMaaas p a 6 ot 
o aeHB c y u e c T B e H H o  C H H 3 H A a c b  sep o a i H o c i b  o e h 6 ok. 0 6 b e A H H e H a e  MeTOAOS, a p a -  
TepaeB a caMoii A O K y M e H i a u a a  c n o c o S o i B y e i  noBumeHHio o 6 b e K T H B H O C T K  npH o q e H -  
xe a coziociaBjieHaa oTAejrbaioc KoacipyKi;HOHHHX pemeHafl.

npeAJtoseKae KOHCipyKitaa Mexaaa3MOB npaBoAOB, a laicze Bce jnoflue aaueae—
Has mokho, cJieAOBaiejibHO, Cucipo a npocio aHajia3apoBaib a no peKOMeHAaHaai« 
nporpaMM oniaMasapoBaTt, Aaace ofijiaAaa MHHHMaabHHMH leopeiaaecKHMa 3HaHasMa 
pemaeMoa npofijieMH a  coBoeM ae yMea nporpaMMapoBaib, npaKiaaecKa 6e3 aactpyic- 
U a 2  no oSoayacHBaHHK!. Boe sio, BMeoie o ocBoOozAeHaeM TOBpaecicoro noieHuaa- 
jia nojib30Baiejiefi ot MexaaaHecKHx pa6oi Hea36exH0 coAefiCTByei yxe b c o B p e — 
MeHHOM siane noBhuneaa» TexHaaeoKoro ypoBna a ycKopeaaK> pa3pa6oTKa h o b m c  i h- 
noB Manna.

8 . 3 AKJD£HEHłIE

IIpoSaeMaiaKa npajiozeHaa saeKipoaaux BHHHCaaiejibHia MamaH k oOaacia aa— 
z e H e p H O - i e x K H H e c K H X  p a c a e i o B  sBjiseTCs o a h o S H3 HaaSojiee p a 3 p a 6 oiaHHbix b a b - 
lepaiype o6aaoie8 MamaHocipoeHHH, OOmefi aepiofi Bcex siax pafioi sBJweica, 
oaaaKo, ax 6ojiee hjih ueHee cnenaajiH3HpoBaHHaH opaeHianaa Ha onpeAeaeHHyr 
B e 6 oabmyK> ofiaacib BbraacaaieabHHx npoSaeM. Hx CBHSb c A p y r a u a ,  Ha npaKiaice 
HepaspuBHO CBssaHHHMH c hhm h  n p o 6 jieMaMa, o6cyzAaeica o 6h h h o  aaiib KOCBeHHO, 
hjih ze ooBoeM He pemaeica. KounaeKCHaa oueHKa KOHCipyKuaoHHiix npoeKioB oo 
Bcex TpeSyeMHx loaea spenaa ociaeica, cjieAOBaiejibBo, cnozaoił a oaeHb aex- 
JieHHOfi.

3 ia npoSjieMa, a p o M e  loro, leu Oojiee Bazaa, a i o  b 6 ojibHHHCiBe cjiyaaeB co- 
BceM He yAejiaeica aojikhoto BHaM a H a a  p e m e H a s  oOcjiyzaBanaa nporpaMM b $opue, 
jierKo npaMeaaMoiS w  p a S o i H H K O B  b KOHCipyKnaoHHOiS noAroioBice npoasBOACTBa, 
Ko i o p u e  b fioAbmaacTBe cjiyaaeB ae hbjlwotch a He Moryi 6 htb cnenaaxacTaMH no 
sc e M  A a c n a n n a H a M ,  p e 3 yjiBiaTH K O T o p u x  C A e A y e i  a o n o A b S O B a i b  npa n p o eKiapoBa-  
HHH H 3 ASA H S #  TaKOfi CnOOOfi n p H M e H e H H K  B O T H O A H i e A b H O a  T e XHHKa H 6 A b 3a  nosioity 
c a a i a i b  c o B c e u  n o A x o A s n a M  a j m  no B m n e H a s  iexHz a e c K o r o  y p o B H S  a 3Aexaa a a a a  
ycKopeaajŁ i^ k a o b  ax B 0 3 0 6 H 0 BAeHaa,

B  npeAJiaraeMoft cia i b e  n p a B e A e H u  H a  o c H O B a a a a  aaajiasa coBpeueKHoro n o x o - 
z e a a a  b o s m o s h o c t h , M e ioAM, iex H a a e c K a e  npeAnocujnca a K O H u e m i H a  p e m e H a s s 
K o i o p a s  b  SHaHHiejiŁHoft u e p e  y o i p a H s e i  npa b o a  eHHŁie HeA O C i a i K H ,  Kax s t o  h o a - 
iBepsAaeica. a n p z B e Ą e H H U M  n p a K i a a e o K H M  c o u i o m  peajtasai;aH asi O M a i a s a p o B a H -
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h o % CHCTeue n p o rp a m  ajuł komejiskohoro  pemeHHH ochobhux HHxeHepHO-iexHH'ieo-
k h x  pacweioB rapoKoro KJiacca msxclhhsmob npnBo.ua o 3yfiHaiHMH h poAOiseHHHMH
c h h m h  nepeAa<iaMH.
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TECHNICAL CALCULATION AUTOMATION 
IN DESIGN AIDED MANUFACTURING

S u m m a r y

This paper deals with an analysis of up-to-date state, formulation of 
demands and solution method conception of technical calculation automation 
within design process.

Software system for complex computer - aided basic technical calcula
tion of wide range of gear - boxes is given. Finally, practical expe
riences with the use of the system built up according to presented method 
is described.

AUTOMATYZACOA OBLICZEŃ INŻYNIERSKICH 
W KONSTRUKCYONYM PRZYGOTOWANIU PRODUKCOI

S t r e s z c z e n i e

W artykule analizuje się współczesny stan obliczeń inżynierskich w kon
strukcyjnym przygotowaniu produkcji. Rozważane sę możliwości i metody ich 
automatyzacji oraz potrzeby w zakresie urzędzeń technicznych.

Sformułowano również koncepcję rozwięzania. W części końcowej przed
stawiono doświadczenia wynikajęce z automatyzacji zasadniczych obliczeń 
inżynierskich szerokiej klasy mechanizmów napędów z przekładniami zębatymi 
i innymi.


