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K vyurarenio

OnHOi M3 3aKOHOMEPHOCTEH pas3BHTHS COLHAJH-
CTHYeCKOro o0lecTBa sIBJASETCS HEYKJIOHHBIH TeXHHUe-
CKMH mporpecc kax obsg3aTejbHOE yCJIOBUE CO3[aHHUS
MaTepHaJbHO-TeXHHYECKO 6a3hl KOMMYHH3Ma.

Kakue xe OCHOBHble TEeHIEHUHH XapaKTepU3YIOT
reHepajbHblEe HalpaB/leHHs TEXHHUEeCKOro mporpecca?
9To — aBTOMaTH3alMs, 3JeKTpupuKauus, XuMH3a-
LHs, OXBaThIBaIOIHe TEeXHHUKY B LeJIOM H ONpenelsio-
ulMe pasBUTHe BCero HapojHoro xossiicrBa. M, Hako-
Hell, TeHJEHIHH, IPHUCYIIHE Pa3BUTHIO JIHIIL OTHAe/]b-
HBIX OTpac/jei TeXHUKH. JIpuMeHHTeNbHO K MAalIHHO-
CIPOEHHIO, HallpUMep, MOXHO TOBOPHTh O IIOBBINIEHHH
MOIIHOCTefi (arperaTHHX H yAEJbHHIX).

Baxuelimeii «oTpacieBoii» TeHAEHUUEH ABISETCS U
arperaTHpOBaHHe, HJIM arperaTHblii MPUHLUHI MOCTPOE-
HHS TeXHHYEeCKHX CPelCTB, KOTOPHIH ceffyac mosayyaer
Bce Gosee u OoJsee IIHPOKOE MPUMeHeHHe, IPOHHKAas B
pasjuuHble OTpacAH NPOMBIJIEHHOCTH. Db deKTHs-
HOCTh 3TOrO NPHHLMIIA CTOJb BEJIHKAa, YTO TEMIBl €T0
pacnpocTpaHeHHus AOMXKHb ObITh BceMepHO (opcHpo-
paubl, OO6GbeKTaMH peasH3aliid MOTYT H JIOJIKHBI
CcTaTh OOJBILMHCTBO OTpacjei MAlIMHOCTPOEHHS, IIPH-
0OpOCTpOeHMs, BBIUHCAHTENbHONH TEeXHHKH H  [Ip.
B nannofi 6Gpoluliope OCBeIlaeTcsi ONLIT NPUMeHeHHus
OpUHIHUIIA arperaTHpOBaHMs, IIOCTENEHHO mHpHOOpe-
TalolIero MeXoTpacaeBoll Xxapakrep.



ArperaTHpoBaiHe B MaWMHHOCTPOGHHH

KomriGenbio arperaTupoBaHus NPHHATO CUHTATh CTAHKOCTPOeE-
Hue. DJEMEHTH arperaTHoro MPUHLUMIA MOXHO HaHTH H B KOH-
CTPYKUHSX APYTHX MAaIIHH, Aa)Ke Ha PaHHHX CTAAUsIX HX Da3BH-
tisi. Ho HauGosmee IIMpOKoe MpHMEeHeHHe 3TOT NPHHUHN IEepBO-
HayasbHO NMOJNYYHJ B CTAHKOCTPOCHHH.

Knaccuueckuy npuMepoM YyHHBEPCATbHOTO MeTajJopexylle-
TO CTaHKa Ha MPOTSAXKEHHH MHOTHX JECATHJIETHH GbI CTaHOK, 00-
paGaThlBalOIM{l OJAHO H3JeJHe ONHHUM peXYLINM HHCTPYMEHTOM.
IIpousBoauTeNbHOCTh TAKOrO CTaHKA HUYTOXKHA. B HHAUBHAYaJb-
HOM TNIPOH3BOJCTBE C 3THM MHpHauch. Ho yXe menkocepuiiHoe
TPOH3BOJACTBO 3aCTABHJIO HCKaTh MyTH MOBHIIIEHHS: [POH3BOMAHU-
TENbHOCTH npouecca. I[JoABuAHCH MHOrONMO3HLUHOHHBIE CTaHKH,
npegHasHaueHHble [JIs1 NOC/1ef0BaTeNbHOl OOpPaGOTKH HeCKOJb-
KHX 3arOTOBOK, H MHOTOMHCTPYMEHTHble CTaHKH, I103BOJIHBLIHE
OJHOBPEMEeHHO paboTaTb HECKOJbKHMM HHCTpyMeHTaMu. Mcmounb-
BOBAaHHE TaKHX CTAHKOB CYILECTBEHHO CHH3HJIO IOTEPH BpPeMEHH
Ha XOJIOCTble XOIBl U MOBBICHJIO MPOH3BOAUTENBHOCTL 06PabGOTKH.
IIpu 3TOM, OflHAKO, COXpaHUIACh YHHBEPCAJbHOCTh CTAHKOB —
IIMPOKHi AHanas3soH pacnojaraeMbix CKOPOCTeil M NOJay IO3BO-
J971 BecTH 00pabGOTKy CaMblX Pas3JHYHBIHX 3arOTOBOK H3 CaMBIX
Pa3IHUHBIX MaTepHaJ/oB.

PasBuTHe KPyITHOCEPHHHOrO H MacCOBOI'O NPOH3BOACTBA B Ma-
WHHOCTPOGHHH, OCOOEHHO B CBfI3H C POCTOM TaKHX €ro orpac-
Jefl, Kak aBTO- H TPAaKTOPOCTPOeHHE, NPHBEJO K CO3LAHHIO CIie-
LHaJbHbIX CTAaHKOB, NpeJHa3HAYEHHBIX /s BBINOJHEHHS JHLIb
OIHOH KaKOH-JH00 TeXHOJOTHYeCKOH olepaluH HpH o0paGoTke
OHOI ompejeneHHoN AeTand. KOHCTPYKTHBHas cxeMma HMX Oblia
ynpoweHa. Oxasajquch HEHYXHBIMH  JOPOT'OCTOSILIHE KOPOGKH
CKOpOCTel M 1mojay — ClelHaabHble CTaHKH CTalH CTPOHTL OAHO-
CKOpOCTHbIMH. B MenkocepuiiHom uiu Tem Gosee HHAMBHAYaJlb-
HOM NpPOM3BOJACTBE INOJOOHBIE CTaHKH, €CTeCTBEHHO, HE MOIJIH
6ptTh 3 pextuBHLl. [IpeuMyllecTBa Xe HX B MaCCOBOM HJIH KPyl-
HOCepHHHOM HpPOM3BOJACTBe BelHKM. OHH OoTIHUalOTCs GoJiee BHI-
COKO¥l (B AecATKH pas!) MPOM3BOAMTENbHOCTBIO, HE TPeGYIOT BbI-
COKOH KBa/M(UKAUMH  pabounX-omepaToOpoB, MNPOAYKUHS HX
cTaHgapTHa.
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Ho cneumnanusupoBaHHBIH CTaHOK IO NMPHPOIAE CBOEH KOHCep-
BatuBeH, OH <«HOPOTHBHUTCSI» TEXHHUYECKOMY IIporpeccy, <«IPOTH-
BUTCSI» U3MEHEHUSIM B TeXHOJOIHYeCKOM Ipouecce. BosMoOXHOCTB
nepeHagajKu CTaHKa Ha IpYryio Onepaudio HPOMOPLHOHANbHA
CTEeNleHH ero YHHBePCaJbHOCTH: uYeM TIJay0Xe CclelHHalusanms
CTaHka, TeM Gojiee OrpaHHueHa BO3MOXKHOCTb €ro NepeHajJauki.
Ecan yHuBepcaslbHBIA CTAHOK MOXKHO JIETKO INPHCIOCOOHTb K HO-
BOji OmepalyK IyTem OCHACTKH €ro HOBbIM HHCTPYMEHTOM 1
NpUCHOCOOJEHHSIMH, TO CIIeNHaJbHbII CTAHOK He MOXeT ObiTh
npucnocobJieH K HOBOH ONepalHu — OH MOIJEXHUT 3aMene. A 3To
TpeOyeT BpeMeHH (MHOT[a OueHb 3HAUUTEJIbHOrO) Ha MPOEKTHPO-
BaHHe M HM3rOTOBJNeHHEe cTaHKa. Kpome Toro, crmeuuaabHbIfl CTa-
HOK, OyAyuyM M3JenueM HHAHUBHIYyajbHOIO IPOH3BOJACTBA, CTOHT
noporo. Bce 310, ecrecTBeHHO, TOPMO3HJIO nporpecc B TeXHOJNOTHH
MaluHocTpoeHusi. Hapmo Oblo Ha#iTh myTH NIpeofoJeHHs KOH-
CePBaTHBHOCTH CIeLHaNbHBIX MeTaJJOpeXyIUX CTaHKOB, MpH-
Cnoco6uTe X K TpeOOBaHHAM TEXHHUECKOrO Iporpecca.

IlosiBunncr arperatsole cranku. Camo coGoii pasymeercs,
YTO H OHM HMeNH npenbicropuio. B 60-x romax mpouwioro Beka
BeJMKHI PYCCKUH MaTeMaTuk M MexaHuk I1. JI. UeGuieB B pa-
6oTax 1o TEOpPUH MeXaHU3MOB BLICKAa3aJ HIEI0 YCJAOXKHEHHs Me-
XaHH3MOB MYTEM IIOCJEeNOBaTeJbHOrO HapallUBaHMs psjfa KHHe-
MaTHYeCKUX ened, DTo GbIIO OLHO M3 MEPBBEIX IIHPOKUX Teope-
THUecKux o06oOuleHufi B 06JacTd CO3LaHHs MallHH, HalpaBJeH-
HbIX Ha 9KOHOMHYHOe KOHCTPYHDOBaHHMe — Ha CO3/laHHE He HO-
BOTO B KaXXAOM OTAEJbHOM C/Iyuae MeXaHH3aMa, a HCNOJNb30BaHHE
€ro mpeibILyllell MOJeNH ¢ A06GaBleHHeM HOBBIX HeOOXOJUMBIX
3BEHbEB.

Takue nporpeccuBHble uAeH B 06/1aCTH KOHCTPYUPOBaHHS
JoJITOe BpeMsi Pa3BUBaJHUChL Oes yueTa TpeGOBaHMH NPOH3BOJ-
crBa. Tak mponoska/aoch A0 Tex MOp, MOKa NMPOH3BOJACTBO HOCH-
JIO HHIMBHMIYyaJbHBIH MJIH MeJKocepuiHbl# Xapaktep. Ilo Mepe
pa3BUTHs CEPUAHOro TPOM3BOACTBA IEepPEl KOHCTPYKTOpaMH Bce
OoJiee HaCTOHYHBO BO3HHKana HEOOGXONMMOCThL II€pecMOTpa ca-
MHX OCHOB KOHCTpyHpoBaHu4. IlossBuNuCH HAeH YHH(HKAUMH Ma-
HIHE, a 3aTeM U OCHOBAHHBLIH HA HUX NPHHUHN arperaTHpPOBAaHHSA.

[IpuHuMnD arperaTMpOBaHHsi COCTOMT B CO3[JlaHHHM CHCTEM Ma-
WM Ha 6Gase YHH(QHUKALHH Y3JI0B, H3TOTOBJSIEMBIX CEpHIHO, IO
BO3MOXKHOCTH KPYNHBIMH cepusiMH. OH B KOpHe HM3MeHsAeT NOJX-
XOI K CO3/1aHMIO MAlMHBl C TOUKH 3PEHHs M KOHCTPyHpOBaHHS,
H TIPOM3BOJCTBA, H 3KCIJyaTalyu.

B o6mem cayuae cymHocTh NpHHLIMIA arperaTHPOBaHHs CO-
CTOHUT B CJELYIOIIEM:

ycTpo#icTBO OOLIYHO mpefcTaB/sieT co60i arperart, COCTOSILIHUIL
U3 HEeCKOJbKUX HE3aBHCHMBIX GJOKOB;

pacusieHeHHe Ha OJIOKH NPOU3BONUTCS TaK, YTOOBl  KaiKJblit
6JIOK BBIMOJIHSIJI ONpeNeJeHHYI0 (YHKIHIO, UPHCYILYIO pPsSILy
YCTPONCTB;



BH/bI CONPSPKEHHH GJOKOB BBHIOMPAIOTCS TaK, YTOObI MOXHO
BBIJIO COGUpaTh B arperat pasHOTHIHbIEe GJOKH;

(YHKIHOHAJbHOE pa3HooOpasue YCTPOHCTB JOCTHUraercs pas-
JIUUHBIM COYeTaHHe)y OJOKOB;

oTHeJabHble OJOKH MOAMDUIUPYIOTCS 1O METOAYy 6a30BOH
KOHCTPYKIHH.

IlepBeHIIBI COBETCKOrO INOTOYHO-MacCOBOIO HPOM3BOACTBA
Bourorpagckuit 1 XapbKOBCKHi# TPaKTOPHblE 3aBOJLI ‘ObIIH OCHA-
leHbl MMIOOPTHBIM OGopyhoBaHueM. B 1936 r. B cBsasu ¢ mepe-
BOZIOM 3THX 3aBOJOB Ha H3TOTOBJEHHE HOBOIO TPakTopa — ryce-
HUYHOro Gblia IOCTaBJeHa 3ajaua CYLIeCTBEeHHOrO IlepeocHalle-
HH HX COBeTCKHMH cTaHKaMH. C 3TOi 3ajaueil OTEUECTBEHHOE
CTaHKOCTPOEHHEe YCIeUIHO CNPaBUIOCh JHIIL OJarogaps Tomy,
4TO GBlIa M TEOPETHUECKH M [pakKTHUeCKH pelleHa mpobJuaema
arperaTHoro cTaHka.

Cospanne arperatHbix craHkoB B (CCCP 6buto0 HawaTo B
1933 r. B DkcnepuMeHTalbHOM HayyHOM HHCTHTYTe MeTajljope-
xymwux craikoB (QHMMC) u mHa ero onbTHoi 6ase-3aBoje
«CTaHKOKOHCTpYKUHUs». B nmajbHeiilleM nMpou3BOACTBO 3THX CTaH-
KOB OBblJIO OPIraHH30BaHO Ha psAfe CTaHKOCTPOHUTEJIbHLHIX 3aBOJAOB,
B TOM YHCJe Ha TaKUX NEPBOKJACCHBIX THraHTax, Kak 3aBoJ
um. OpmkoHukuaze, « KpacHelii nposerapuii» u Ap. [IpuMepHo B
TO K€ BpeMs HayaJH 3aHUMAaTbCs arperaTHbBIMH CTaHKaMH B
CIIIA, ¢ 11934 r.—B AHriuH, HECKOJIBKHMH rogamMu mosxe—s ['ep-
MaHud. BHauyane usroraB/iHMBasNHCh JOBOJIBHO INIPOCTbie arperart-
Hble CBepJMJIbHBIE CTaHKH, NMOTOM INOSBHJHCH DacTOUHbIE, pPe3b-
OoHapesHble, (pe3epHEle W Apyrue arperatHole craHku. [locre-
TIeHHO KOHCTPYKUMSI UX YCAOXKHH/JIaChb—IOSBUINCH CTaHKH, OLHO-
BpeMeHHO paboTaloliue HECKOJbKHMMH COTHAMH HHCTPYMEHTOB.
ArperaTHbll CTaHOK CTaj OCHOBOH aBTOMaTHYECKHX CTaHOYHBIX
JIMHUH.

ITpoekTupoBaHue U mepBble NONLITKH CO3JaHHs aBTOMaTHue-
CKHX JIMHH{I U3 arperaTHbIX CTaHKOB NPeANPHHHMAJIHCh HAyHHAS
c 1938 r. Boiina moMemana saBepiieHHio pabor. B mocieBoeH-
Hble TOJAbl 3TO HalpaBjeHHe B CTAHKOCTPOEHHH IOJYUYHJO ObICT-
poe pa3BHUTHE Ha PsJe 3aBOJOB.

XopoluM NpHMEpPOM COBPEMEHHOTO COCTOSIHHsI TIPOHM3BOJICTBA
arperaTHbIX CTaHKOB sIBJISIIOTCST paGora MuHCKOro 3aBoja aBTO-
MaTHYeCKHX JIMHHH W BHIIycKaeMas UM NpoAaykuus. OCHOBHYIO
yacTh NpoAyKuuu 3toro 3aBona (70%)saHumalroT arperaTHble U
Ipyrue creuuajbHbBle CTaHKH, NpeIHa3HaueHHble [IJs MacCOBOTO
Y KPYIHOCEpUHHOI'O NPOU3BOACTBA PasjHYHbIX LeTaled B aBTO-
MOOHJBHO W TPAaKTOPHOH INPOMBIIIIEHHOCTH. ABTOMaTHUECKHE
JIMHUH, BbiIyCKaeMble 3aBOJOM, COCTOSIT B OCHOBHOM H3 arperar-
HBIX cTaHKOB. OHH, PaBHO Kak M arperaTHble CTaHKH 3TOI'O 3aBO-
Jla, KOMIOHYIOTCSI M3 Y3J/10B, TIOCTPOEHHBIX Ha 3JeKTPOMeXaHHuye-
CKOM IpHHLHUNE (aBTOMaTHYECKHe JHUHHH APYTHX 3aBOJOB HC-
TIOJIb3YIOT rHAPAaBAMYeCKH npuHIHKN). K TakuM y3aaM OTHOCSITCS
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CHJIOBBIE CTOJIBI, HOBOPOTHO-AENUTeNbHbe cToMb U JAp. CHioBBHIE
CTOJIBl BBHIIYCKAIOT B3aMeH paHee M3rOTaBIHBAaEMbIX CHJIOBBIX IO-
JoBok. Takas saMeHa pacmiMpuia BO3MOXKHOCTH IIPH KOMIIOHOB-
Ke CTaHKOB HCIOJb30BaTh HOMEHKJIATYpPy YHH(DUIHPOBAHHBIX
y3J10B. YIeabHbi Bec YHHGMHUIMPOBAHHBIX Y3JI0B IO KOMIIOHEH-
Tam arperaTHbIXx cTaHKoB gocturaer 86Y%. [ToHsATHO, HACKOJBKO
3TO CHHXKaeT TPYLOEMKOCTb H3rOTOBJEHHs1 O0GOpyAOBaHHA, CHH-
KaeT ero ce6ecTOMMOCTh H YCKOPSIET CPOKH H3rOTOBJEHHS.

ArperaTHble craHKH MHHCKOro 3aBosa MpefHasHaueHbl B
OCHOBHOM JJisi ONepalMui CBepJieHHsi, 3eHKepOBaHHS, pPa3BepThl-
BaHMsl, Hape3aHHs pe3bObl, PACTOYKHU OTBEPCTHH, a TaKxKe H AJs
o6paboTkn maockocreir ((ppesepoBanus). Homenknarypa obpa-
GaTbiBaeMblx Ha 3THX CTaHKax JeTajejl [JOCTaTOYHO IIMPOKa:
HayhHas ¢ TaKUX JAeTajel, Kak KOPOMBICJIO KJIaNaHHOTrO [BHra-
Tess, H KOHYask MOCTaMH aBTOMOGHJel ¢ raGapUTHEIMH pas3Mepa-
MH CBhlIe 2 m; Ha TaKUX CTaHKax MOXKHO o6pabaThiBaTh TaKxke
TSXKeJNble JeTajJd BecoM L0 3 7. DTH CTAHKH NO3BOJSIOT BBINOJ-
HATH He TOJBKO MeTaJJIOpeXYIHe ONepaluH, HO U COOpOUHEIe,
HalnpuMmep, 3apeccoBKy BTYJOK.

Haunbosnee xapaxTepHbl C/eAylOLe KOMIOHOBKH arperart-
HBIX CTAalKOB IIPOM3BOJACTBA 3TOr0 3aBOJLA: BEDPTHKAJbHBIE C MHO-
TONO3HIHMOHHBIM IOBOPOTHBIM CTOJIOM;, BEPTHKa/JbHblE C IIOBO-
POTHBIM CTOJIOM M OOKOBLIMH MPHCTABKaMH; FOPH30HTAJIbHBIE CO
CTallHOHAPHBIM NPHUCNOCOGJeHHEM; TIOpPU30HTaJdbHble OapabaH-
Hble — C TI0BOPOTHO-JBUTaTeNbHLIM GapabaHOM; arperaTHble Bep-
THKaJbHble TOKapHble MHOTOpe3LoBble mojayaBToMaTel, [locnennue
TNIPUMEHSAIOTCST CaMOCTOSTeNbHO, a TaKKe BCTPAaHMBAIOTCA B aBTO-
MaTHYecKHe JHHHH.

M3 aBTomMaTHYeCKHX JIHHH{I MOXHO OTMETHTh JIHHHIO, Npel-
HasHaAueHHY0 [/ NPOTATMBaHHs IJIOCKOCTEH OJIOKOB aBTOMO-
OUJNBbHOTO JABHTaTelsi (C CO3JaHHEM 3TOH JHHHU Obla NPHHIH-
TMHaJbHO pelleH BONPOC YHCTOBOH 06pabGOTKH AeTajell Ha aBTO-
MaTuyeckux JHHHAX): OHa COCTOMT H3 JBYX TOPH3OHTAJbHO-
fIDOTSXKHBEIX  CTaHKOB, OOb€IMHEHHBIX TPAHCNOPTHBIM YCTPOi-
CTBOM. B JIHHHIO BCTPOEHO KOHTPOJBbHOE YyCTPOHCTBO, MPELOTBpA-
iaionlee MNOsBJeHHe Gpaka, NPUMEHEHO OpPUrHHAJIbHOE OTCACHI-
Balolllee YCTPOHCTBO MOJisi YOOPKH METaNJHYeCKOH CTPYKKH.
Takass nuHus sBUAach, 0asoi AJst CO3LAHUS CePUH MOJOGHBIX
JIMHHUI.

3aBoi H3roTaB/IMBAET TakkKe AaBTOMAaTHYECKHE JIHHUH [
©00pa6OTKH Tes1 BpalleHHsl, HaIpHUMep, BaJOB 3JIeKTPOABHraTe e,
A 06paGoTKu NJIOCKOCTel, MJsi 0oOpaGOTKH OTBEpCTHH, AJs
pasHooOpas3Hbix Omepaluii C CaMbiMH Pa3JHYHBIMH JeTajsiMU
MHOTHMX OTpacJ/ell MallHHOCTPOEHH s, H He TOJbKO IJjsi 06paGoTku
pesaHdeM, HO M 0aJaHCHPOBOYHEBIX, HCIBITATENbHBIX, COOPOUYHBIX
# Jpyrux pabor.

CosnaBaemble pSIOM 3aBOJOB aBTOMAaTHUYECKHE JUHHMH H3
arperaTHblXx CTAaHKOB, BBITIYCK KOTOPBIX Ha COBETCKHX 3aB0OJax
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TocTaBled OueHb IIHPOKO, MOJTBEPXKIAIT NPOFPECCHBHOCTL
ANpUHIMNIA arperaTHPOBaHHs B MAalIMHOCTPOEHHH, AAIOT HapoX-
HOMY XO3fHCTBy BecbMa OLIYTHMBIiI TeXHHKO-3KOHOMHUYECKHUH
atdexr. Eme npeAcTOHT INHPOKOe IPOHHKHOBeHHE arperatHbixX
CTaHKOB B cdepy cepuitHoro mpoussoacrsa. Ilias storo Heobxo-
JMMO HaJIHuMe Iapka ClelHaJu3MpoBaHHBIX [epeHalaXkKuBae-
MBIX arperaTHbIX CTaHKOB.

OmnblT craHKOCTpOUTENEH B 06J1acTH Pa3spabOTKH H BHEAPEHHS
NpPUHIKIIA arperaTHPOBAaHUs [103BOJUJ TOBOPHTh O CYIIECTBOBa-
HHY MeTOLa KOHCTPYHPOBaHHs MallHH, OCHOBAHHOI'O Ha I'eOMeT-
puueckoifi M (YHKIHOHAJILHOH B3aHMO3aMEHSIEMOCTH V3JI0B,
JAlOUIEr0 BO3MOXKHOCTb B JI€CSATKM HJIH JlaXKe B COTHH pas Cy3HTh
HOMEHKJIaTypy BBHIIYCKa Y3/10B H JeTajeil M [O3BOJAIUIEIO B
TO Ke BpeMs H3rOTOBJSATL CKOJBKO YFOLHO MOJeJeli U3 3THX
B3aHMO3aMeHsIeMbIX y3J10B H JeTalell.

CaumkoM 3aMaHYWBhl ObLIM IpeMMYyIlecTBa 3TOTO METOXa,
yTOGHl €ro He IONBITaNUCh 3aUMCTBOBATH APYTHE OTPACIH MallH-
HoCTpoeHUs. JII0BONBITHO, YTO XOTH B CTAHKOCTPOEHHH 3TOT
ONBIT HM3MepseTcss yiKe [NeCITUIETHAMH, B Ipyrue Jnaxe Takue
6nM3KoJeXalllle OTpaciH, Kak IIpecCOoCTPOeHHe, OH nepellesn ha-
JIeKO He cpasy. JIumpb mociie TOro Kak IMPHHIHN arperaTHpoBaHus
U3 CTAaHKOCTPOEHHUs1 Gbli IepeHeced B npubopocTpoeHHe (06 3TOM
TOBOPHUTCs B CJAEAYIOLIeH TIJiaBe), rjie NOJyYH; HeoObIYaHHO IIH-
pPOKOe MpUMeEHEHHe, II0CTe TOTO KaK arperaTHpPOBaHHble CPEACTBE
aBTOMAaTH3alHUH CTaJH NOCTyNaTh B OOJBIIMX KOMTHUECTBax B pas-
JHYHBle OTPacJ¥ MAIUHHOCTPOEHMsi, JHIIL TOTJA 3JAeCh IPUCTY-
NWIH K pa3paboTke arperaTHbIX KOHCTPYKIHH.

OznHuM U3 nmpuMepoB paBoThl B 9TOM HANpaBJeHMH MOXKET
CIYXHTb TNPOM3BOACTBO KY3HEYHO-NPECCOBOTO OOGOpPYLOBaHMUS.
31ech aHAJOTHYHO CTAHKOCTPOEHHIO pa3paboTaHbl CTaHZApPTHbIE
CHJIOBble TOJIOBKH, HONYyCKamolye HCIO0Ib30BaHUEe HX B KOMIO-
HOBKe IIPeCCOB pasjMYHOrO (YHKIMOHAJbHOTO Ha3HaueHHs.

[IpuMeHeHHe CHIOBHIX TOJIOBOK Ba)KHOE€, HO HE €IHHCTBEHHOE
HampaBJieHHe B arperaTHPOBaHHM Ky3HEUHO-IIpeccoBoro o6opyno-
Banus. Hapsigy ¢ BO3MOXHOCTbIO KOMIIOHOBKH MallMHLI H3 CTaH-
JapTHBIX Y3J0B 3[€Ch peub HJIeT Takke O CO3JaHHK HOBOTOG
arperara, COCTOSIIIEro M3 IPyNnbl MauuH. MHTepecHBIH Tipumep
3TOr0 HalpaB/ieHHs1 INpuBeldeH Ha puc. 1. Baepxy mokasaHa
craHjapTHas crofika A, HuXKe u cneBa—rpynna I, 2 u 3 ys-
JIOB pa3MaThIBAIOIIEro yCTPOCTBA MAJist JEHTOYHOTO H HPOBOJIOY-
HOro MaTepHaja Ky3HEYHO-IPeCCOBHIX aBTOMAaTOB. B ocTanbHO
YacTH DHCYHKa — pasjHuHbie KOMIIOHOBKH YCTpoOiiCcTBa. Mnl BH-
UM, 4TO pa3jIMyHble COYeTAHHS CTAHZAPTHOH CTOMKH C OJHH-
HaAlaThio y3JaMH [O3BOJSAIOT IOJYYUTh 28 KOMIOHOBOK pa3Ma-
THIBAIOLIETO YCTPOHCTBA.

B Hacrosimiee BpeMst paGoThl 1O arperaTHPOBaHHIO BeLyTCs
BO MHOTHMX OTpAac/]fX MalIMHOCTPOEHHs, HO HE B TeX MaciuTtabax,
KaKHuX 3ac/lyXHBaeT 3TOT NPHHIHI, XOTsi BCIOAY HOJAYYaloT IOJIO-
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KHUTeNbHBIE pe3ynbTaThl. Tak, B HayYHO-HCCIENOBATENbCKOM HH-
CTUTYTE CTPOHUTENBHO-A0POXKHBIX MaUIMH pas3paboTaid yHHUIH-
pOBaHHBIf PAJ OalleHHBIX NOLBEMHBEIX KPAaHOB, OCHOBAHHBIN Ha
BOCbMH YHM(HIMPOBAHHBIX y3JjaX. PasiuuHble KOMNOHOBKH Ha
Gase 3THX BOCBMH y3JI0B NO3BOJISIOT CO3JaBath K0 250 moxenei
KpaHOB rpysomogbeMHocTbio oT 0,0 mo 25 T, KoTopele MOryT
[IOJIHOCTbIO yAOBJIETBODUTL IOTPEOHOCTL B HHX CTPOUTENbCTBA.

K
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Puc. 1. BapuaHTH KOMIOHOBKH arperaTHoro pasMaThIBAIOLIEro YcTpoACTBA.

Yuusepcanbhble arperathpoBaHiHble CHCTEMbi
aBTOMaTHyecKoro YnpaBReHHA

ITocneBoeHHBI!I IepHOJ pPasBUTHS HAPOAHOrO XO03fHCTBA
CCCP xapakTepu3oBaJscsl, KaKk H3BECTHO, OBICTPBIM BOCCTaHOB-
JieHHeM TNPOMBILIJIEHHOCTH NPU OAHOBPEMEHHOM OlDOMHOM ee
pocre. OTcioa BbITeKa a 3ajflaya TEXHUUECKOI'O MEPEeBOODYKEHHS
TpoMbIIIeHHOCTH. TpeGoBasoch He MPOCTO YBEIHUEHHE OCHOB-
Hblx (oHIOB, HO WM ropasjgo Gosee 3(peKTHBHOE HX HCIOMNb30-
BaHue, Takag 3afaua Morsia ObiTh pellleHa TOJABKO NyTeM CY-
T1eCTBEHHOr0 MOBBIIIEHHs] MPOU3BOAHTEIBHOCTH TPYJAa—TJ/1aBHBIM
06pa3oM yJyullleHHs ero OpraHH3alHM M BHeIpDEHHEeM HOBOII,
60J1€e COBepIIeHHO! TeXHUKH.

Camo co6oji pasyMeeTcsi, YTO OZHHM H3 BayKHEHIIHX 3JeMeH-
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TOB 3TOro mpolecca MHOJKHA Obla ABHTHCS aBTOMAaTH3aHUA.
3necs Mbl He Gylem [aBaTh ONpele]eHHE CYLUIHOCTH aBTOMAaTh-
3alldd M TOJKOBAHHE 3TOT0 TePMHHA — CJHIIKOM JAaJIeKo MpHIl-
J0Ch Obl OTONTH OT OCHOBHOH TeMbl Opomopel. Ho mo6oe H3
CYLIeCTBYIOLIUX ONpPENeNeHHli NPHBONHT K HEOOGXOAMMOCTH (HJIH
HCXOJMT M3 Hee) BeCbMa CYLIeCTBEHHOro YyBeJqHueHHsi obbeMa
IPOU3BOJCTBA TEXHHUECKHX CPeJCTB aBToMartusauuu. [lnanamu
pasBuTus HapopHoro xossiictea CCCP aukroBanach Heo6XOnu-
MOCTb PE3KOT0 YBENHYEHHsi B TeueHHe OJHKaHIIHX JeT obbeMa
IPOU3BOJACTBA CPEACTB aBTOMaTusauuu. IIpm 3ToM cTaBHJach
3ajlaua OJHOBPEMEHHOTO pacCIIHpeHHsi HOMEHKJIaTyphl BLIIYCKa,
IOBLIIIEHHS] [apaMeTPOB BLIIYCKAaeMOH ammapaTypsl H YyJaydlle-
HHsl ee KayecTBa.

OTeuecTBeHHAsT TPOMBIIIEHHOCTb, 3aHSATasi IPOH3BOACTBOM
TEeXHHYECKHX CPEeICTB aBTOMAaTH3alHH, B IepBble NOCTIEBOEHHLIE
rogbl MMesa yKe cepbesHble nocTHxkeHusi. CoBerckoe mpu6opo-
cTpoeHHe kx Hauaay 50-x ToJOB NPeCTaB/IsWIO cO00ii MOIIHYIO
oTpac/ib NMPOMBIILIEHHOCTH, OTJIMYAIOLLYIOCS BBICOKOH MPOH3BOA-
CTBEHHO-TEXHUYECKOH# KYJbTYypOi. Ycnemro paboTanu oTrpacie-
Bble NpPUGOPOCTPOUTENbHBIE OPraHU3all, KOTOphHE CO3/aBajln
o6pasmel BHICOKO3(h(EKTUBHEIX CPEeLCTB aBTOMATHUECKOTO KOHT-
poOJisi M PEryJHpOBaHHS U OPraHH30BLIBAJH HUX KPYyNHOCEpHiHOE
H MacCCOBO€ IPOH3BOACTBO.

OnHaKo MHOXECTBEHHOCTh OTpPacC/HeBBIX NPUOOPOCTPOUTENb-
HbIX OpraHH3alu#, KoTopble He ObLIH O0OBENIHHEHB HHU OpraHusa-
UHOHHO, HU €IMHOH TeXHHYeCKO# MOJHUTHKOH, ONHOBPEMEHHO orpa-
HHYHBaja BO3MOXHOCTh HajbHeHlIero GbLICTPOro pocra npubopo-
cTpoeHHusi. Anmapatypa, BhlycKaeMasi pasJHYHbBIMH [IPEANpPHS-
THSIMH, CTPOMJIAChb Ha pAa3MHYHBIX NDHHIMIAX 3auyacTylo Aaxe
TOrfa, Korja cos3faBajHCh IPHOOPEl OZHOTO H TOTO Ke Ilene-
BOro HasHayeHHsl. Y3abl mpu6opa, BHIIYCKAEMOTO HpPEANpHITHEM
OJHOIl OTPac/Jd MPOMDIITEHHOCTH, HE MOIVIH GbITh HCIOJb30BAHB!
B aHaJOrMYHOM npubope, BLIMyCKaeMOM INpeInpHITHEM APYroik
oTpacju NPOMBIIIeHHOCTH. Kpome Toro, mpu 3ToM BO3EUKa/IO
NPOTHBOPEYHE, XOPOLIO 3HAKOMOE COBETCKHM MAUIMHOCTPOHTE-
JiIM TIO ONBITY opranusauuu B 30-X rogax KpyNHOCEPHUHOTO K
MacCOBOTO IPOH3BOJACTBA.

BBICTPHIfI KOMHUECTBEHHBIH POCT MPOU3BOLCTBA TpeGoBaJ mpe-
JeIbHOTO ~ COKpallleHHs HOMEHKJATyphl BBIIycKa NpHGOPOB.
Pemenye jxe Bce YC/IOXKHSIONMXCs 3afay aBTOMATH3alMH IIPO-
M3BOJICTBA TPEOOBANO CYLIECTBEHHOTO PacIIMPEHHsi HOMEHKJATy-
pbl BhIIycKa NPHOOPOB M aNNapaToB [Ijs PAasjUYHbIX TeXHUYe-
CKHX CpelcTB aBToMaTu3auuu. IIpocToe pacuMpeHHe npoH3BOA-
CTBa CPeACTB aBTOMAaTH3allUH IO YPOBHA, OGECNEYHUBAIONIErO Bhbl-
IIOJTHEHHe 3allad KOMIIEKCHOM aBTOMAaTH3allud IIPOH3BOJCTBA,
ObLIO B CO3/1aBIIMXCSl yCIOBHSX OeclnepcreKTUBHEIM, Tpe6oBanoch
HaXoX[eHHe Apyrux myreir pasButusi, Kakux? Hamno 6b1o BBecTH
B npuGOPOCTPOEHHE NMPUHIKI, NMO3BOMSIOLIMHA OCTPOUTL CHCTEMY
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CPEeACTB aBTOMAaTH3allUM Kak ellHHOe lenoe, OCHOBaAHHOE Ha 00-
IIHX METOAMYECKHX IIOJIOKEeHHUSX, HOMYCKAaIOIUX YIOBJIETBOpE-
HHe MOTpeOHOCTEH caMbIX Pas3JHYHBIX OTpacieil TeXHHKH. BaxHo
NOAYEPKHYTh NPH 3TOM, UTO IJIAHOBOE COLHAJIHCTHUECKOE X03sil-
CTBO Kak Hesb3s 0osiee CIOCOGCTBYET pelleHHI0 TaKOH 3afauu.
HyxHa O6buta Jump Doaxojsinasi TeXHUUeCKas HIeEs.

3r1ech crmeluanucTsl B 06JacTH CO3LAaHHs CPEACTB aBTOMATH-
3alli{ BCIIOMHHJIH 06 ONbITe MaluHHOCTpouTenelr. B MHcturyTe
aBTOMAaTHKH W TejeMexaunuku Axanemuyu nHayk CCCP 6wt pas-
paboTaH arperaTHbIHl IPHHIHUI TIOCTPOEHHS] CPEACTB aBTOMAaTH3a-
uuu (AITTICA). BrnpoueM, ¢ oTMeyeHHBIM BBILIE NPOTHBOPEUHEM
U C TOHCKOM TyTe#l ero IpeojyosieHuss NPUOOPOCTPOUTENH CTOJK-
HYJHCh HEeCKOJbKO paHbmlie. Eme B mnepBoji NOJOBHHE HaIiero
Beka NPHOOPOCTPOHTEJNN HCKAaJH BBIXOJ H3 3TOFO HPOTHBODEUHUS
B MeTofe «6a30BOH KOHCTPYKUHH», HPH KOTOPOM pasiHYHbIE
MoaubHuKauuu npubopa INONY4arOT NyTeM 3aMeHBl OTHENTbHBIX
y3/710B OCHOBHOH KOHCTPYKLUHH. DTO OBbLIH YHHBEpCAaJbHbIE MDH-
6opst Go/blINX rabapuTOB, KOTOpble coyeTanu B cebe QyHKUUH
perucTpaluu M peryjaupoBaHns. B To BpeMsa 3To ZaBajo HeKo-
TOpble NPEHMYIIECTBA, XOTg B YCJHOBHUSX KaNHTaJHCTHYECKO'O
ofluecTBa ¢ ero NaTeHTHbIMH OTPAHHYEHHSIMU H GHUPMEHHBIMH
CeKpeTaMH IIMPOKOr0 paclnpoCTpaHEeHHs] 3TOT METOX MOJYYHTh
He Mor. Ho ¥ moMuMo OTMeueHHbIX OrpaHHueHHiT, MeTox «6a30BoM
KOHCTPYKLHH» B 11eJIOM He NMO3BOJSN PElIHTb MOCTaBJIEHHYIO 3a-
nayy mpH GBICTPO pasBHBaIOllelicss KOMILIEKCHOH aBTOMAaTH3a-
LMK, XOTs 3Ta HJes Oblla HA KaKOM-TO 3Tame IIPOrPECCHBHOM.
Ona Gbl1a MCHOJb30BaHa B KayecTBe ONHOrO H3 3JEMEHTOB
AINITICA.

B ueM :xe COCTOMT arperaTHblii HpPHHIMN B npubopocTpoe-
guu? OOuiue MeTOLHYECKHe OCHOBBI €r0 Te XK€, YTO H B MalllHHO-
crpoedud. Ho npu aToM mpHHHMajacs BO BHHMAaHHe, €CTEeCTBEH-
HO, crnenyuduka npuOOPOCTPOCHUS, YUHUTHIBAJOCh, YTO HECMOTPS
Ha BHelIHee pa3HooOpasue W KOHCTPYKTHBHEIE pas3/iHulsi, MHOTHE
3/J€MeHThl MPHOOPOB BHINONHSIOT B PAa3JIMYHBIX aBTOMATHYECKHX
YyCTPOHCTBax OZMHAKOBble QPYHKUUH. DJIeMeHTH MOTYT HMEThb He-
KOTOpble PasHOBH/JHOCTH, B 3aBUCHMOCTH OT KOTOPBHIX aBTOMAaTH-
yecKHe YCTPOHCTBA NPHOGPETAIOT CBOU cielu(HuecKie CBOHCTBA.
CpaBHHTeNbHO HeGOJIbIIOE KOJHUECTBO 3/JE€MEHTOB I[103BOJISIET
MOJy4aTb MHOXKECTBO PA3/JHYHLIX AaBTOMATHUECKHX YCTDOHCTB.
Hcxons us 31ux 06IMX [M0T0KEHUI HEO6XOIUMO GbIIO Hajiee, NpH
paspabotke AIIIICA, chopmynupoBats TpeGOBaHHS K aBTOMATH-
YEeCKHM YCTPOHCTBAaM, BHITGKalomue U3 HX (GYHKUHOHAJILHOTO
HasHayeHHst U SKCIIyaTalHOHHBIX YCJIOBHIL

IlepBoe TpeGoBaKHe COCTOSIIO B TOM, UTO CHCTeMa NpHOOPOB,
ocHoBaH#as Ha AIITICA, mosKHa GbiTbh IpeNeNbHO YHHBEPCAb-
HOfi B CMBIC/JI€ BO3MOXKHOCTH KOHTPOJISt U PEryJiMpOBaHHs MaKCH-
MaJbHOTO KOJIMYECTBA MapaMeTPOB, C KOTOPBIMM MPUXOJUTCS
MMeTb NeJO NPH aBTOMATH3aLHH NPOH3BOJCTBEHHBIX MPOLECCOB.
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Ciofla OTHOCSITCH MeXaHHUecKHe, 3JeKTPHUeCKHEe, XHMHUYECKHE,
paluoTeXHUUECKHe W IpPYrHe mapaMeTphl, BEJHYHHLH KOTOPBIX
U3MEHSIOTCS: B BecbMa LIMPOKOM AMana3cHe 3HavyeHHd. Kak us-
BECTHO, [OBLIIIEHHE OapaMeTpPOB SIBASETCH OLHONH H3 BaXKHBIX
3aKoHOMepHOcTeji pa3BuTHsi TexHHKH. (Hampumep, Heo6xomaumo
OblJIO OCYIECTBJISATh aBTOMATHUYECKHH KOHTPOJNb H pEeryJaupoBa-
#ye TeMIepaTyp OT ThICsSY M JeCATKOB ThICSy I'DafycoB L0 3Ha-
yeHuii, GU3KUX K aBCOMIOTHOMY HYJI0, U T. 1.)

Bropoe TpeGoBaHHe — TOUHOCTH NPHOOPOB — ONPEAEIIANOCH
PaspaboOTKOH CHCTEM ONTHMAJbHOTO yIpaBJIeHHs, YTO NpeAlNoJa-
Taj0 TOuHOe COOGJIONEeHHe 3aJlaHHbIX 3HAUEHHH NapaMeTpPOB TeX-
HOJIOTHUECKHX MPOIECCOB, a TaKiKe NOBHIIIEHHeM TpeGOBaHHE K
KayecTBY TEXHOJIOTMUECKHX MpPOLiecCOB (Hampumep, B MeTaJIyp-
TUH HeOGXOIMMOCTL NOJYYEHHST «YHUCTBIX CnyaaBoB»). Heobxomu-
MO 6bIO O6GEecmeunTh TOYHOCTh HPHOOPOB, NPH KOTOPOH MOTpelI-
HOCTb ONpeNensiiach Obl AeCATHIMH W COTHIMH JOJISIMH IIPOLIEHTA.

TeHmeHUHs TeXHHYECKOro nporpecca, oOIpejensieMass MOBBI-
1leHHeM [1apaMeTpoB, BLIpAa)KaeTcsi, B YAaCTHOCTH, B TMOBBIIIEHUH
CKOpOCTefi TPOTeKaHHs] TEXHHYECKHX [POLECcOB (IIPOLecch rope-
HHUS, XUMHUYECKHe peaklHy, MeXaHWUecKHe TPOUECCH H T. I.).
KoHTponb u perynmupoBaHHe MOZOGHBIX MPOLECCOB BBIABUIAJH
TpeTbe TpeOOBaHHE — GBICTPOMEHCTBHE CPEACTB aBTOMATH3AIMU:
npubop nosKeH Obla OOECHEUHThL NPOXOXKJEHHE ULIKAJNbl CTPEs-
KOH 3a JOJIH CeKYHJbI.

UerBeproe TpeGoBaHNe — MOBLILIEHHE HAMEKHOCTH aBTOMAaTH-
qecKux ycrpolicts. [Ipu nepexose K CO3NaHUIO aBTOMAaTUYECKUX
CHCTeM, aBTOMAaTHYeCKUX KOMIIJIEKCOB, BLIXOX H3 CTPOsi CHCTEMBI
YIUpaBleHHsT MOXKET IPHHECTH CYILEeCTBEHHBIi 3SKOHOMHYECKHI
VPOH, a B OTAeNbHBIX CAyyasx NPHBECTH K TSKEJOH aBaphH OT-
BeTCTBEHHQI'O arperara.

Eie onuo tpeGoBaHHe K CPEACTBAM aBTOMAaTU3allHH BHITEKA-
JO H3 YCNOXKHEHHT OO0BEKTOB aBTOMATH3AaLUU — MAOTOCBS3-
HOCTh peryaupoBaHusi. Heo6xomnuMo 6bI0 0GecleunTs BO3MOXK-
HOCTb COEJMHEHHMs: PeryJsiTopoB B €IHHYI0 CHCTEMy IDH pasJHu-
HBIX Npeo6pa3oBaHHAX pETyJHPYEMbIX BETHUHH — MaTeMaTHye-
CKHX, JIOTHYECKUX H AD.

Y, naxonen, nocienHee TpeGOBaHHE, KOTOPOE MNpPeNbABIS-
JIOCh K CPeACTBaM aBTOMAaTH3allUH,— BO3MOMKHOCTb UX AHCTAH-
LUMOHHOTO IIPUMEHEHHsI, YTO OIPeNensioch YBEJIHUHBAIOLLCHCS
NPOTSKEHHOCTbIO ABTOMATH3HPYEMBIX CHCTEM H APYTHMH 3KC-
NJ1yaTalHOHHBIMH yCJIOBUSMH.

Hcxonss u3 HeOGXOMMMOCTH MaKCHMAJbHOTO YAOBJIETBODEHHS
Bcex atux TpeboBanui, paspabatniBancs AII[ICA, pewanncs
TeXHHUECKHe 3aJayH.

Beoiure ykasbiBanoch, yTO yHCJIO OCHOBHBEIX 3J€MEHTOB arpe-
TaTHOH CHCTCMBI, CYIIECTBEHHO OTJIHMYAIOIHXCS APYr OT Jpyra
GYHKUHOHA/IBHO, OKa3biBaeTCsi HeGOMbIIHM. DTO YHCIO 06YCJIOB-
JIEHO CTPYKTYPOH CHCTEMBI aBTOMAaTHYECKOrO DeTyJHpPOBaHHs B

12



o6uem cayuyae (puc. 2). Kak BHIHO H3 PHCYHKa, OCHOBHHIE 3Jje-
MEHTbl CHCTeMBbl CJeayioliue: OOBEKT peryjadpoBaHus, O6J0K
CpaBHEHHs, yIpaBJjsiollee YCTPOHCTBO, yCHJIHTENbHO-peodpaso-
BaTeJbHOE YCTPOICTBO, HCIOJHUTENbHOE YCTPOHCTBO M CTaOHJIH-
3UpyIoLee yCTpoHACTBO.

[Tox 00GbeKkTOM peryaHpoOBaHHsi MOHUMAJCs JI000# TEXHOJO-
THYECKH[I arperar uju Jo0oe TeXHHUYeCKoe YCTPOHCTBO, y KOTO-
poro mo KpafiHeii Mepe OAHa BeJHYHHA COXpaHseT INOCTOSHHOE
WM NPUHUMaeT 3aJaHHOe 3HaueHHe B pe3y/bTaTe BO3AEHCTBUS
aBTOMATHYECKOI'0 perynsaropa.

DB/Iok cpaBHeHHsI COCTOHT H3 H3MepHTEIbHOTO YyCTPONCTBa,
IaTyhKa H 3JeMeHTa cpaBHeHHsd. Ero HasHauyeHHe COCTOUT B OIl-
pelleleHHs ¥ CPaBHEHHMH AeHCTBHTENbHOrO M 3aJaHHOTO 3Haye-
HUJ pery/jupyeMoil BeJHUYHHBL U B COOTBETCTBHH C pa3HOCTbIO
3THX 3HauYeHHil — B, BO3JEHCTBHH Ha YNpas/siollee YCTPOHCTBO.

Yupasasionee ycTpoicTBO HOPMHUDPYET MO 3aJaHHOMY 3aKOHY
CHTHaJ, BO3AEHCTBYIOIIHI HA HCIOJHHTENbHOE YCTPOHCTBO. DTOT
curHa;n o6pasyeTcss B pe3y/bTaTe BO3LeHCTBUsi M JaTuMKa CTa-
OUIH3HUPYIOIEro YCTPOHCTBA, MOBBLILIAIOLIETO KaueCTBO peryJH-
poBaHHs (CTabUJIU3HpPYIOllee YyCTPOHCTBO HA PHC. 2 mMOKa3aHO OT-
JeJbHO, IOCKOJBKY OHO MOXKEeT NPHCOCNHHSTbCA K pPasJHYHbIM
y4acTKaM CXeMHl).

YeunutenbHo-npeo6pa3oBaTesbHOe  YCTPOHCTBO — BHINOJHAET
GYHKIUME peryJupOBaHUs TOTOKa 3HEPrHH, NOCTYNaloLLero OT
BHEUIHEI0 HCTOYHMKA B 3BeHbsg CHCTEMbl peryJHpoBaHus, a
TakKe npeo0pa3oBaHUE BEeJNHYHH, NMOCTYNAOIIUX Ha €ro BXo[, B
BEJIMYHHBI JPYroii (GU3HUecKOoil NPHPOAbl. YcHUIuTean U mpeobpa-
30BaTeNH MOryT 0OpasoBLIBaTh CaMOCTOSITENbHBIH 6JI0K, Kak HO-
Ka3aHO Ha pHUC. 2, HO MOTYT BXOJUTb H B JII00OH APYro# GJOK
CXEMBIL.

HcnonHuTeNbHOE  YCTPOACTBO  HENOCPEACTBEHHO BO3Jel-
CTByeT Ha DPeryJHpyIOLHi opraH O0bLeKTa perylHpOBaHHs, H3-
MEHsIsl ero NOJOXKEeHHe HJIM COCTOSTHHE B COOTBETCTBHM C CHTHama-
MH yIpaBJsIOILero yCTpoHCTBa.

Taxkum o6pasom, fCHO, YTO MHOXKECTBEHHOCTb aBTOMaTHue-
CKHX YCTPOHCTB M YHHBEPCAJbHOCTb HX JOJIKHBI JOCTHTaThCsl HE
Ha/Juynem OOJbILIOrO0 KOJHYECTBA OCHOBHBIX (DYHKUHMOHANBHBIX
3/J€MEeHTOB, KOTOpO€, IOBTOpsieM, BecbMa HeBeauko. Pasanuug
OCHOBHBIX 3JI€MEHTOB B PasJHYHBIX CHCTeMax AaBTOMaTHUECKOTO
peryJupoBaHHs1 HOCAT He IPHHIUNHANbBHBLIA, a KOJHYECTBEHHBIH
H CTPYKTYpHBI XapakTep. KosnuecTBeHHBlEe DasjHuHsi 3aBHCAT
B OCHOBHOM OT NPOTEKAIOILEro yepes 3TOT 3JeMeHT NOTOKa 3Hep-
THH, CTPYKTYDHBIE K€ Das3/IM4yHs ONPEeAEJSIOTCS MeCTOM JaHHOro
3JIeMeHTa B CTPYKTYDHOH CXéMe CHCTeMbl aBTOMaTHYeCKOro pe-
ryaupoBaHusi, Vck/l0ueHHe COCTABJAAIOT peryaHpylolliHe OpraHsI,
HEeNoCPeJCTBEHHO COeJHHALINe aBTOMaTHUECKOEe YCTPOHUCTBO ¢
o0beKTaMH peryJqHpOBaHHsl, pasHoOGpasue KOTOPbIX MOXKET
ObITb TOXKE€ N0CTATOUYHO BeNHKO. I3 ckasaHHOro ciegyer, 4To
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$yHKUHE J11060# CJIOXKHOCTH CHCTEMBl aBTOMAaTHUYECKOTO peryJu-
POBAHHUS OCYLLECTBJAAIOTCS HEOGOJBIIUM KOJHYECTBOM (QYHKIHO-
HaJbHBIX y3JIOB, H TaKUM 06pa3oM cxema MOXKeT ObITb NMOCTpOe-
Ha M3 ONpeJe/IeHHOr0 YHC/Ia OnpeleleHHbIX OJO0KOB, T. €. MOXKeT
ObITh NMOCTPOEHA 110 arperaTHOMy NpUHUHUNY. Pasinuus B CTPYyK-
Type NpPH 3TOM [OCTHTAIOTCS TOJABKO cOYeTaHHeM CaMHX GJIOKOB.
Jlia BbIIONHEHHs KaXKAOK M3 OCHOBHBEIX (YHKIH{I Y3JI0OB CXEMbl
MOXKeT ObiTpb HCIONB30BaH Psf OJOKOB C PasiMYHLIMH TJIaBHO
H3MeHSIOIHMHUCS TapaMeTpaMH.

[TocTpoeHne arperaTHelX CHCTEM MOIJIO OCYILECTBJISATBbCH
JUIIb HAa OCHOBe YHH(HKALMU 3JE€MEHTOB CDPEACTB aBTOMAaTHKH.
Takas yuHuouKauusi 6bla npoBeJeHa B COOTBETCTBHH C pa3palbo-
TaHHOH CcxeMOH kjJaccupukanuu (puc. 3).

OCHOBHBIX KJacCH(DUKALMOHHBIX TNPH3HAKOB, KaK BHIHM,
HMeercsi JBa — (QYHKUHOHAJbHBIA H HCIOJb30BaHHe (WM HeHc-
I0JIb30BaHUE) BCIOMOTATEeJbHONI 9HEPTHH.

[To nepBomy mnpusHaky (¢GyHKIHOHAJIBHOMY Ha3HaueHHIO)
pasjiMyaloT: nepefauyy KOHTPOJAbHOM HH(QOpPMalUHH, CpaBHEHHe
KOHTPOJIbHOU HH(pOpPMaluH C IPOrpaMMoil, BbIpabOTKYy KOMaHI-
HO# HH(OpMaUKNH, UCIONb30BAHHE KOMAaHIHOH HH{OpMAaLHH.

ITo BTOpOMY TMpH3HAKy pasiHyaloT ycTpoHcTBa, paboramoliue
6e3 BcrnoMoraTelbHbIX HCTOUHHKOB 3Hepruu (HemocpencTBeHHOe
JeficTBHEe), H HCHOJb3YIOLIHE [Js pPaboThl BCIOMOraTeJNbHYIO
SHEPTHIO (3/71eKTPHUECKYI0, MHEeBMATHUYECKYIO, THAPAaBIHUECKYIO).

B cBoio ouepenb, B KaxKAOH TIpylne KiaacCHOUKAIKOHHBIMH
NpU3HAKAMH CHyXaT psal (HU3HUeCKHX SIBIeHHH W IlapaMeTpoB,
crnoco6pl HCNOJB30BaHHs HHGOPMAaUWM M HNPHHLUMUNLL OeHCTBHSA
ycrpoiietB. Tak, HanpuMmep, sjJeMeHTHl Mis c60pa M HHAHKALUH
KOHTPOJIbHOK HH(OpPMaUUU N[O POAY KOHTPOJHpYEMBIX IapaMer-
POB pasiuyalOT: MeXaHHYeckHe, aKyCTHUEeCKHE, TelJOBLIE, ONTU-
4ecKue, 3JeKTpPHYeCKHe, MaTHHUTHble U APYTrHe, a mo CIIocoGy HC-
n0Jb30BaHUsi MH(OPMAUMH — YKa3blBaloLHe, pPErHCTPUPYIOLLHE,
neyaTaloLIHe ¥ CUTHAJU3HPYIOLIHE.

B ycrtpofictBax BTOpO# I'PYNIBI, HCIOJB3YIOLIHX BCIOMOTa-
TeJbHYI0 3Hepruio, pPasjvyaloT TPU OONBUIMX KJjacca, B 3aBHCH-
MOCTH OT BHZa HcHonb3yeMoil sHepruu. Kaxnbiii s gyux moapas-
JleJisieTcss Ha NATb NOAKJIAcCOB MO (PYHKUHOHAJIbHOMY HasHaue-
HHIO: 3JeMeHTHl s cOopa uHdopmauuu (HaTUYHKH); AJas MEpe-
Aayn MH(pOpPMAalMH; NJs IpeoOpasoBaHHsi KOHTPOJBHOH HH(OP-
MaluH H BbIpaOOTKH KOMaHAHO# HIIpOpMALuH; [Js HCIOAb30Ba-
Hus HHGOPMaLUH; BCIOMOraTe bHble yCTPOACTBA

Ha nanbHeiiiiux ypoBHsix Ki1accHpUKalUMHM AaTYHKH, HanpHu-
Mep, pas3fesIoTcs IO POAYy KOHTPOJHUPYEMBIX BEJIHUHH HAa Mexa-
HHUeCKHe, aKyCTHYECKHE, TelJIOBble, ONTHYECKHE, 3JEeKTPHUECKHE,
MarHuTHBlE, siAepHble, XHMHUECKOIO COCTaBa, BPEMEHH H IP.
Hanee, naTyuku Ijsi KOHTPOJIS MEXaHHYECKHX BEJHYHH Pa3bUTHI
Ha AEBSATb IPYNil: MOJOXKEHHS, yIJia, HallpaB/deHUs; IJIUHB H TOJ-
LIHHBl; YPOBHSA XKHUAKOCTH; yPOBHS CHIIYYHUX TeJ; MJIOLIaJH H 00b-
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eMa; JIHHEeXHOH U yIJIOBOi CKOPOCTH; CKOPOCTH MOTOKA >KHAKOCTH
U rasa; YCKOpEHHs, NaBJeHHs, Beca U MOMEHTA CHJI; MOLIHOCTH,
pa6ornl u sHepruu. Taxoe pasBeTBAEHHOE KjacCH(pHKALHOHHOE
IIEPEBO 11aJ10 OCHOBY JJisi Pa3pabOTKH arperaTHOH CHCTEMBI NMpH-
GOpOB M /s TNOCTPOEHHsH €IHHOH CHCTeMbl NMPHOOPOB.

TpeGoBaHHsSIM KOMIIJIEKCHOH aBTOMAaTH3allMH B HAyaJbHOM €€
nepHoLe XOpOIIO OTBeyasa arperaTHasi YHH(QUIMpDOBaHHas CH-
creMa mnpowmbiuieHHoH aBroMatuku (AYC). B wmelt npu mno-
CTpOeHHH OJOKOB M YCTPOHCTB MNPEAYCMOTPEHO HCIOJb30BaHHe
SHEPTHH PasJHUYHbIX BHJOB — 3JEKTPHUECKOH, MHEeBMaTHYeCKOl,
rujapaBanyeckoii., B cooTBercTBHH ¢ 3THM OblaH paspaboTaHbl
TPH OCHOBHBIE CHCTEMbI — 3JE€KTpHUecKas, NHeBMaTHyecKasi H
THApaBJHYECKass M, KpOMe TOro, 4yeTBepTas, KOMOMHHPOBaHHas.

Co3nanue mnpubGOpPOB KOHTPOJSI M YIpaBJeHHs Ha OCHOBe
AYC norpe6GoBajio npoBeleHHs1 psfa TEOPETHUYECKHX HCCae10Ba-
HHJ u pa3paboTKM NPHUHLUHUIOB pacuneHeHuss NPHOOPOB Ha OT-
JeJbHble GJIOKM M y3Jbl, METOIOB MNOBLIIIEHHs; TOYHOCTH, U Ha-
JeKHOCTH, a Takxke cxeM npubopoB. [1pn paspaboTke 3JeKTpH-
yeckux npubopos AYC, Hanpumep, GBNH HCIOJb30BAHBl METOIbI
TEOPHH ONTHUMAJIbHBIX CX€M, UTO MO3BOJHJIO CTPOUTH ONTHMaJb-
Hble 110 GBLICTPOJEHCTBHIO CHCTEMBI yIpasJeHus. Pelanucs 3ana-
YH aHajH3a W CHHTe3a NpHGOpOB, BEIGOpa MapaMeTpoB HACTPOH-
KU PEryJsTOpOB, ONpeleNeHHss KayecTBa CHCTEMBl peryJaupoBa-
Husi. Belna paspa6oraHa, B 4acCTHOCTH, METOZHKa Bblbopa mapa-
MeTpPOB HACTPOHKH IO AMHAMHYECKHM CBOHCTBaM OOBEKTa pery-
JHPOBAHHUSI.

Ha ocHoBe AYC B nepBble ke rofbl GbJIO CO3LAHO MHOXECT-
BO pa3HooOpasHbIX 3JeKTPHUECKHX TMPHOOPOB, CpeIH KOTOPBIX
HEKOTOpble NPHUMEHSIOTCS B IPOMBILJIEHHOCTH W CErojHs — Ha-
npuMep, OeCKOHTAKTHHIE HCIOJNHHTe/bHblE YCTPOHCTBA, KOTOpHIE
IIHPOKO HCHOb3YIOTCS AJsi PEryJHPOBaHHs TeMIepaTyphl, AaB-
JIEHHs, pacxola, YPOBHS, COOTHOLIEHHS NapaMeTPOB, a TaKkke B
caelslUX CHCTEMax.

Becbma nmeranpHO paspaboTaHbl IIHEBMAaTHYeCKHe MPUGOPHI
AYC. Tlpu Bcex OUEBHAHBIX NPEUMYIIECTBAX 3JEKTPHUECKHX pe-
TyJSITOPOB OHHM He TOJbKO HE BBITECHHJIH NHEBMATHYECKHE, HO B
psife ciaydyaeB JaxKe He MOT'YT KOHKYPHpPOBAaTh ¢ HHMH — HalpH-
Mep, B YCJIOBHSIX B3DbIBOONACHOH HJIM II0XKApOOHNACHOH CpeHbl.
Kpome Toro, meieBu3Ha KOHCTPYKUHH H 3KCIJIyaTallHH, a TakkKe
BLICOKAs] IKCIIyaTaUHOHHAs HALEKHOCTb TO3BOJSIOT MHEBMAaTH-
YECKHM Pery/sitopaM B KOJHUYECTBEHHOM OTHOIIEHHH IOKa Jep-
XaTp NEPBEHCTBO CPeJH TEXHHYECKHX CPEeLCTB aBTOMATHKHU,

YuucduunpoBansas cucreMa MHeBMaTHUYECKHX NPHOOPOB, MO-
CTPOEHHBIX 11O arperaTHOMy IIPHHIMIY, COCTOHT H3 HeGOJBIIOro
yhcaa CTaHAapTHLIX OJ0KOB, BBIIOMNHSIOIIHX B CXeMax aBTOMa-
TH3alHH CaMOCTOSITebHblE (DYHKIUH. BXOZHBIMH H BBIXOZHBIMH
napamerpaMHu GJIOKOB CJyXKaT [aBJeHHs] CXKaTOro BO3AyXa.
UroGel HMeTh BO3MOXHOCTh HCNOJMb30BaTh B CXeMax perysupo-
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Banus1 OJIOKH B pasHbIX COUETAHMSX, AABJIeHHs, MOJyuaeMble Ha
BEIXOJe Kaxkjoro 6J0Ka, U3MEHSIOTCSI B OJHOM H TOM e CTaH-
HapTHOM [uanasoHe. Bce BBIXOLHBIE pelle HMEIOT CTaHAapTHYIO
IIPOU3BOAUTENBHOCTb. B cucTeMy BOIIM  CaedyiolHe GJOKH H
f1pu6OpHIL.

Perynupyoomuii 0710k npenHasHayeH s MOLAYH HEMPepbiB-
HOT'O CHTHaJia BO3JEHCTBHsS B COOTBETCTBHH C 3aJlaHHBIM 3aKOHOM
perynupoBanusi, Curxaj, fIBASIOWMiics 1O CBoeil (pu3HYECKOH
NPHUPOLe JaBjeHHeM CXKAaTOIO BO3JyXa, IOCTYNaeT Ha HCIOJHHU-
TeJbHBIH MeXaHH3M PeryJHpyIoLero Kjanaua.

Biok npenBapeHus npeiHasHaueH MJs BBELEHHs B 3aKOH
peryJupoBaHUsI BO3JEHCTBUST MO CKOPOCTH OTKJIOHEHHs Mapamer-
pa (1o mepBOi NPOU3BOJHOH OT OTKJOHEHHsI mapaMerpa).

BJiox CyMMHpOBaHHs CIYXKHT IJsi ajlre6paudyeckoro CyMMH-
POBaHHUs BeJIHYMH, NOCTYNAKOWHX B BHAE MHEBMATHYECKHX CHI-
HajoB. Ha Bbixoje 6J0Ka IOJydaercss CHTHAJ, NPONOPILHOHA/b-
Hbli anre6panyeckoil CyMMe CHTHAJOB.

B0k coOTHOLIEHHs BBIMOJNHSIET ONEpalHio yMHOMKEHHsT BXOJ-
HOTo CHrHaJla Ha 3aJaHHbIH NMOCTOAHHBIH KO3(hGhHUIHEHT, IOLmep-
JKUBaeT B COYETAHUH C peryJupylolum O/M0KOM 3alJaHHYIO Be-
JMYHHY COOTHOLICHHS ABYX NapaMeTpOB.

Byioku auCTaHUHOHHOrO 3amaHHUsi OCYILECTBASIOT JAHCTaHLUOH-
Hyl0 YCTaHOBKY HOMMHA/JbHOIO 3HaueHHs DeryJHpyeMoro Iapa-
merpa. OHH aBTOMaTHYECKH YCTaHaBJIHBAIOT 3alaHHs peryJs-
TOPY, H3MeHSIOLMUeCs: 110 Nporpamme Ju60 BO BpeMeHH, JHGO B
3aBHCHMOCTH OT JApYroro napamerpa. B cHcTeMy BXOASIT Takxe
BTOPHYHBlE PErHCTPHPYIOIIHEe H IIOKasblBalollue IPHUOOPHL.

B xauecTBe uaMepuTenbHbix 6J0KoB B AYC MOryT npHme-
HATbCS JOOble JaTYUKH C MHEBMATHYECKHMH BBIXOJAMH.

ArperaTHblii TPHUHUHN NO3BOJISIET IOONOJHHMTh CHCTeMYy BCe
HOBbIMH H HOBHIMH YCTPOHCTBaMH, NOSBHBIUHMUCH YXKe IOCIe
pa3paboTKu cHCTeMbl — CUETHO-DENIaIOIIMMH, ONTHMH3aTOpaMHy,
pPa3JHYHbIMH JIOTHYECKHMH YCTpoicTBaMH M T. A. [ljsi ucmosb-
30BaHHs] B CXeMax aBTOMAaTH3alMH HapsAy C NHEeBMATHUECKHUMH
TaKXXe U IEKTPHUECKHX YCTPOHCTB (NOTEHIHOMETPOB, H3MEpH-
TeIbHBIX MOCTOB M Jp.) CHCTeMa CHa0XKeHa 3JIeKTPONHEeBMaTH-
yecKHMH npeo6pasoBartenssMH. Bce 310 crenano AYC yHusep-
CajJbHO{ B TOM CMbIC/]e, YTO MO CBOMM (PYHKIHOHAJbHBHIM BO3-
MOXKHOCTAAM OHa JONYCKAeT peajH3alHi0 pasJHyYHbIX II0 HasHa-
YeHMIO H MO CJIOXKHOCTH CXeM aBTOMAaTHUYECKOTO PeryJupOBaHHS.
B sTom sakmouasnocs ocHOBHOe mpenmymiectBo AYC no cpaBHe-
HHIO ¢ cHcTeMOil NpubopoB «6a30Boii KOHCTpYyKuuu». Ho uMernrcs
H Jpyrue IPeHMYILeCTBa — JIOBbIIIEHHe BBIXOJLHBIX MOI[HOCTE,
OBbICTPOJEHCTBHS, TOUHOCTH, YyBCTBHTEIbHOCTH U T. .

B nanpzeiimeM, mo Mepe yCJHOXKHEHHsI 3afiau PeryJHpPOBaHHUSs,
B pamkax AYC nosBHJIHCH 3/J1eKTPHUECKHE NPHOOPHI, HCIOIb3YIO-
[ide 37eMeHTH UH(PPOBOir TeXHUKH. B Takux npubopax mpume-
HeHHe AHMCKDPETHHIX CHTHA/JOB HM3MEPEHHJ I[03BOJIHIO HOBECTH
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TOYHOCTb M3MEpEHHH JO COThIX moseii mpouedTa. [lomo6uas Tex-
HUKa crajia HeoOXOZUMOH AJs1 PErylupoBaHHs CKOPOCTH TypOuH,
JJIS PeryJupoBaHHsl YaCTOTHI, AJs CIHCNAIIMX CHCTEM, a TakxkKe
IJIs. CHCTEM C MeJJIeHHO H3MeHsIOIUMHCa napamerpamu. Ilpu-
00pBl NHPPOBOro KOHTPOJsST NOHALOOUINCEL /ST CHCTEM Mporpam-
MHPOBAaHHOTO YIpaBJieHHs, OJs Oberarmollero KOHTPOJS, HJs
KOHTPOJI ONEepalMii B3BEUIMBAHMS, JO3HPOBAHHS M AP. 3aKOHBI
ynpaB/ieHds UHGPOBBIX PErynsiTOpOB U MeTOAHMKA HX HacCTPOHKH
pa3paboTaHbl Ha OCHOBe TEOPUH HMIYJbCHBIX CHCTEM.
ITocTpoeno u paboraeT B NPOMBIIJIEHHOCTH MHOMKECTBO MO-
JudUKanui nHPPOBLIX PEry/siTOPOB IJsi CHCTEM M JHCKPETHOro
¥l HENpPepbIBHOTO peryJHPOBaHHs TEXHOJOTHYECKHX IIPOIIecCOB.
XapaxTepHbiM IJis. TaKHX DEry/sATOPOB SIBJAsIeTCS XOpolias Co-
fIpATaeMOCTh C Pa3JHYHbIMH HCIIOJHHUTEJIbHBIMH YCTPOHCTBAMH H
JaTuyuxaMu (YacTOTHBIMM, YHH(QUIHPOBAHHOTO CHTHajga H [Ip.).
JlocTonHcTBaMH  UHGPOBBIX DETYJAATOPOB SIBJASIETCSs THOKOCTD
CTPYKTYDBl, NIPAKTHUECKH HeOrpaHHUYeHHBI! AHaNasoH H3MeHEHHd
flapaMeTPOB HAaCTPOHKH, BOSMOXKHOCTb BLIYHC/JACHHS 3aJaHHOTO
3aKOHA pPEryJupoBaHHUsi ¢ 3apaHee 3aJaHHOH TOYHOCTBIO.
Buegpenne AYC pano KpymHHIH HapOXHOXO3SHCTBEHHBLH
addekr. Ilogcunrtan on He OB, Aa TAKOH NMOACYET BPSI, JIH H
ocyuectBUM. OHaKO TEXHHKO-5KOHOMHUECKHE BHIFOJB OT ee
BHEJIpeHUs] OYEBHIHBI: MPH HeOOJbUIOM YHCJIE HCXOIHBIX 3JeMeH-
TOB yHpaeTcs MoJNyuaTh caMble pasHooOpasHble KOHCTPYKIHUH,
fIOBHIIIAETCS MACCOBOCTh M3rOTOBJEHHA 3JEMEHTOB CO BCEMH
MpeuMyIlecTBAMU MacCOBOTO IIPOM3BOJCTBA, HAMHOTO COKpa-
{IlaeTcst TPYAOEMKOCTb HM3rOTOBJIEHHs1 NPUOOPOB, a CjefoBaTeNlb-
Ho, ¥ ux crouMmoctb. Kpome toro, B AYC 3akmajiblBajuch HaH-
6oJee 3(ppexTHBHBIE METOAB M3MepeHHsl, Npeo6pas3oBaHus, yCH-
JIeHHsI, YTO OTBeYaJIo 3ajayaM KOMILJIEKCHO} aBTOMAaTH3allMH.
Cucrema AYC, npu KOTOpOI#, KaK yKasblBajoCh, npu6op npen-
cTaBjasieT co00i OoTHeNbHblE GJ0KH, KOMOUHHpYEMble HJs BHIIOJ-
HeHHs] KaKOH-JMOO OTHAeNbHO# CaMOCTOATETbHON (YHKIHH aBTO-
MaTHYECKOTO yNpaBJeHHs, MPH BCEX CBOUX IOJIOXKHTENbHHIX f0-
CTOMHCTBAxX JaBaja BCe Xe OrpaHHueHHble pemeHus. Jlas pelie-
HHs HOBBIX 3aJay aBTOMAaTHUYECKOro YIpaBJleHHs MNoTpeGoBaJcs
60JIbIIOH apceHasJ TEXHHYECKHX CPeACTB — aHAJNOTOBHIX, JHC-
KpeTHbIX,— CIIOCOOHBIX ~ peaNu30BaTh pPAas3jMYHBIE JOTHUYECKHe
¢ynkuuu., Cucrema G6JIOKOB TakKHMH CBOHCTBAMH He o6sazasna.
B nononnenne x Heli, a B Oonblleli Mmepe M Ha CMeHy eH, BO3-
HUKJIa HOBag CHCTeMa TOCTPOEHHs CpeNCcTB aBTOMAaTHYecKoro
yhnpaBJeHHsl, OCHOBaHHAsi Ha 3JeMeHTHoM mnpuHuune. [1pu Taxoi
CHCTeMe KaXKAblil HOBBI NMPHOOP He KOHCTPYHUPYETCs 3aHOBO, a
cobupaercss H3 OTHAEJNBHBIX YHHQUUHUPOBAHHBIX  3JEMEHTOB.
[TonoGuaa upes B TexHuke Obl1a He HoBa. OHA ykKe MOBOJBHO
LIMPOKO HCIOJB30BaNach B PaJMO3JEKTPOHUKE, M eCTeCTBEHHO
Obli0 MPUMEHHUTL ee W B aBToMartuke, OQHako 3aMMCTBOBaHHeE
TEeXHHYECKUX HIeH U3 PaJvO03JeKTPOHHUKH 3THM HE OTPAHHUYMUIOCE.
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Otryma Obula B3fiTa TaKxKe HIes mneuaTHblx cxeM, CoueraHue
3TUX J[BYX HJe#l C HAKOIVIEHHBIM ONBITOM IIOCTPOEHHsI IHEBMO-
aBTOMaTHYeCKHX NpPHOGOPOB IMO3BOJHJIO CO34aTh HOBYIO YHHBeEp-
CaJbHYI0 CHCTEMY 3JIEMEHTOB NDOMBIIIJIEHHOH aBTOMATHKH
(YCIIIITA) (puc. 4).

Puc. 4. Annapartypa yHHBepCaJibHOH CHCTEMBl GJEMEHTOB IIpo-
MBIIIJIEHHOH TIHEBMOABTOMATHKH.

OcHOBOH 3TOH CHCTEMBbI SIBUJIHCH MHEBMOYCHJIHTENH, IMHEBMO-
pese, THEBMOCOIPOTHBJEHHUS, THEBMOEMKOCTH U HEKOTOphle IpY-
rHe 3JIeMEHTbl, BLINOJHSAOUINE NPOCTeHllINe (QYHKOUH H HE CO-
JepiKalilie HHKaKUX BHYTPEHHHMX KOMMYHHKAIlMOHHBIX CBsi3efl,
UTO ONpEeNeNHJIIO NPOCTOTY 3THX 3JEMEHTOB H HX MaJjble raba-
puTHBle pasMmepbl. MOHTa) 3/JeMEHTOB NPOBOMMTCS Ha IJarax,
CollepKalLIMX CHCTEMY KaHA/lIoOB, HEOOXOAUMYIO A/si 00beJHHeHUs
BCeX 3J1eMeHTOB B €IHHYIO CXeMY.

DJleMEHTHBIj NPUHIUN [O3BOJHJ peasH30BaTh aJrOpPHTMbB
ynpaBJieHUs J1000f CJI0XKHOCTH H CO37aBaThb caMble padHoOoOpas-
Hble yNpaBJsiolliie YCTPOHCTBA HENPEPLIBHOTO M AHCKPETHOIO
JlelicTBUs, COOUPAThL CNOXKHeHANIHe peseiiHble CXeMBbl.

K snemeHTaM ycTpOHCTB HeNnpephIBHOrO AeHCTBHsSE OTHOCSITCS
OlepanyvoHHble YCHJAHTENH, HEBMOCONDOTHBIECHUS, MNHEBMOEM-
KocTd. I[1pu mocTpoeHHH YCTPOHCTB AHCKPETHOH TEXHHMKH HOIOJI-
HUTETbHO K 3THM TpylnaMm 3/JeMEeHTOB NpHMEHsSeTCs 3JeMeHT
naMatd. HemHorounciaeHHolir Ha60p YHUGHUIHPOBAHHBIX 3JeMeH-
TOB OKa3blBaeTcst AOCTATOUHBIM [JIsi CO3JaHHs CaMblX PasHooO-
pasHblx cxem mpHOOpoB NHeBMoaBToMaTHKH. [Ha asnemenrax
TIHEBMOAaBTOMAaTHKH MOXHO CTPOHUThb NpPaKTHUECKH JIOOLle cHucTe-
MBIl aBTOMAaTHYeCKOTO peryJHpOBaHHUsi, aBTOMATHUYECKOH ONTHMH-
3aluy, pesefiHble CXeMBbl 3aLUTbl, CUCTEMBbl TeJeyNpaBJeHUs U
TEJEKOHTPOJIs, MallHHbl 1eHTPaJH30BAHHOIO VIDaBJeHHs 1
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KOHTPOJII M MHOTHe. APYrHe YCTPOHCTBA IIPOMBIIIJIEHHO! aBTO-
matHku. Cpasy e nocje paspaGoTKH M BHELDEHHS 3TOH CHCTe-
Mbl Ha CepHHHOEe MPOU3BOACTBO Obl INOCTaBJEH DAL IHEBMO-
aBTOMATHYECKHX ONTHMH3aTOPOB, pETyJsSTOPOB HENPEPBLIBHOTO
JlefiCTBHSI, MHOTOKaHaJbHble DEryJsTOpbl H MHOTHE IpYyrue.

Hebiie smeMeHTHBI NPHHLHUN cTajJ BeAYIIHM B IHEBMOAaBTO-
MAaTHKe, H THEBMOABTOMAaTHYeCKHe INpHOOpPhl, TNOCTPOEHHbIE Ha
5JIEMEHTHOM TPUHLUIE, CEroJHsi ONpeNeasioT JHMIO NHEBMOABTO-
MaTuku. JanbHeHlluM ero pasBUTHEM H SIBJseTCss paspabatbl-
BaeMas HblHe CHCTeMa MOZYyJeir CTPYHHOH TEXHHKH (IHEBMO-
HMKa), B KOTOPOH OTCYTCTBYIOT MeXaHHUeCKH IBHKYIIHECS yacCTH
U HCIIOJIb3YeTCsl aspoguHaMuuecKuil 3(ppexT CTpyH.

Ha saementax YCIIIIIA nocrpoera cucrema «Crapr», OT-
JUYAIOIAsACs IIHPOKUMH (DYHKIHOHAJbHBIMH BO3MOXKHOCTAMHU H
comepixaliasi, KpoMe OOGBbIYHBIX, TAKXKe H caMOHacTpaHBalOLIHeCcs
peryJsTopbl, BLIUHCIUTENbHbBIE H OO€eraloipe ycTpoiucTBa.

YHu¢puuupoBaHHble W arperaTHpOBaHHble CHCTEMBI TeXHHYe-
CKHMX CPEACTB aBTOMATH3aIMH CO3JaJH OCHOBY HAJs OCyIlecTBJe-
HMs1 JaJbHeNIIero mara o myTH TeXHHYeCKOro mporpecca B 3Toil
obJacTH — cO3JaHUsI M BHeIpeHHss eXMHOoi [ocylapcTBeHHOH
cucremsl npubopos (I'CIT).

EnnHag cucrema npuGOpoOB He O3HauaeT 3aMeHy BceX Cy-
HIeCTBYIOLIUX CHCTeM NPHOOPOB OAHO KOHCTPDYKTHBHO €IHHOH
cucremoit. OHa JoJxKHA BKJIIOYaTh B Cebsi pasqHUYHbBIE CHCTEMB,
HO NpH COOMIONEHHH €IHHOr0 MPUHIHIIA NOCTPOEHHS.

B enuHoit cucreMe mpuGOpoB Bce BXOJsliMe B Hee mpUOOPHI
U YCTPOHCTBA MOTYT COYRTAThCSI MO BXOJAHBIM M BBLIXOJHBIM Ia-
paMeTpam HJisi COBMECTHOTO HCIIOJb30BaHHs B aBTOMaTHYECKHX
CHCTeMax.

[Ipu paspaborke I'CI1 pemanuce caegywouiue 3agavu:

1. Onpenenenne HaMBBLIMOZHERUNIMX MNPHHUHUIOB IOCTPOEHHUS
JUIsT PasJHYHBIX IPynm NPHOGOPOB M YCTPOHCTB, B IIEPBYIO Oue-
pelb BBINONHSIOIMX THIOBBE (YHKUHOHAJbHbIE 3afaud o6pa-
OoTkn HHGOpPMaLMH HA OCHOBE CPaBHHTEJIbHOIO aHajH3a Cy-
LIeCTBYIOUIUX MPHHIUIOB NOCTPOEHHS OTHAENbHBIX TPYNI MpPH-
O0pOB.

2. Ha ocHoBe BbIOpaHHBIX NPHHIMIOB paspaboTKa KOHCTPYK-
THBHBIX H CXEMHBIX DelleHHil.

3. Paspa6oTka HOpMasbHBIX PSIIOB JAaTYHKOB [1Jisi OCHOBHBIX
TEXHOJIOTHYECKHX N1apaMeTpPOB Ha OCHOBe BBIOpAHHBIX MPHHIIH-
TIOB.

4. CraupmapTH3aliis CHTHA/OB,

['CIT 6asupyercsl Ha CTaHZapPTH3ALMH OCHOBHBIX TEXHHYECKHX
TpeboBaHuii u mapaMmerpoB. Tak, cTaHZapTH30BaHbl BXOAHbIE H
BHIXOJHBIE MapaMeTpbl MHEBMATHYECKHX CHTHAJOB, 3JeKTpHye-
CKHe HenpepbiBHble BXOJHble M BBIXOAHBIE CHIHa/Jbl TOKa M Ha-
NpPSIXKEHHs, 3JEMEHTOB CHCTeM KOHTPOJIS M peryJupoOBaHHUs He-
BJIEKTPUHYECKHX BEIMYMH, apaMeTpPhl 3JeMEHTOB HMIYJbCHHIX H
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YaCTOTHBIX BXOJHBIX M BBIXONHHBIX 3J€KTPHUECKHX CHIHAJIOB H
Jpyrue mapaMeTphl.

Ennnas cucrema npubopoB HOJXKHa AONYCKaThb HCIOJbB30Ba-
HUE Pa3NHYHbIX (U3MUECKHX MPHHIHUIIOB NOCTPOEHHs 3/JeMEHTOB
IJis oGecreyeHHs: NMOAJNEPXKAHHsi CHCTEMbl Ha BBICOKOM TeXHHUE-
CKOM YDOBHE.

[ CII cocrouT u3 psira GJIOKOB H YCTPOHCTB C BLICOKOII CTe-
MeHblo YHHQHUKALHK, CO CTaHJAPTHBIMH NapaMeTpaMH BXOAHBIX
M BHIXOJHBIX CHTHAJIOB, C HODMAaJlH30BaHHLIM raGapuToOM, pasme-
pamu 4 mapamerpamu nuTaHusi. CuHcreMa HMeeT BEeTBH, pasii-
yaloluecs B 3aBUCHMOCTH OT BHAA BCIOMOTaTeJbHO# 3SHEPruu:
3JIEKTPUYECKYIO (aHAJOrOBYI0 M AMCKPETHYIO), MHEeBMAaTHYECKYIO,
THAPABJIHUECKYI0 H BETBb DEryJasTOpOB 6e3 BCIOMOTraTeNbHO
sHepruu (puc. 5).

JIMcKpeTHBIe CHTHAJBl MPHHHUMAIOTCS TOJBKO NPH 3JeXKTpHYe-
CKOH SHEprUH, HempepbiBHble CHTHAJB — TaKXkKe H NPH MeXaHH-
YyecKMX BHJax IJHepruu (IHEBMaTHYECKOH, THAPaBIHYECKOH
U Ap.).

Hanee, BeTBU mOZpa3ne/soTCs N0 (HYHKIHOHANBHBIM TIPH3HA-
KaM YycTpoiicTBa cGopa MHpopMmanuu (HaTYMKH), Mepejaud H
nepepaboTKH HH(pOpMAaIMH, HCIONb30BAHHs HH(pOpPMaUHH (BO3-
JeHCTBHE Ha HCHOOJHHTeNbHble opraubl). [IpexycMoTpeHbl KOM-
6UHHPOBaHHblE BETBH, COYETAIOLIME NPHOOPHI Pa3JHUHBIX BETBeEH.

B 1967 r. ytBepxkaen ['ocymapcrBenunlii craugapt (["OCT
12997—67) «I'ocynmapcTBeBHas cucTeMa MPOMBIIIEHHLIX NpHEO-
pPOB H CPEICTB aBTOMATH3ALMH», B KOTOPOM YTBEPKJEHbI OOLIHE
TexHuyeckre Tpe6oBanusa x [CII.

Cucrema npenHasHaueHa 451 3¢ ¢eKTHBHOIO NMOCTPOEHHST aB-
TOMaTH3HPOBAHHBIX U aBTOMATHUYECKHX CHCTEM YIPAaBJEHHs PO~
M3BOJCTBEHHBIMH NPOLECCaMH, MPeANPUATHIMY U LeJIBIMH OTpac-
JAMH npombiuieHHocTH. OHa BKJIIOYaeT B cefsi CyMMy TexHHue-
CKHX CPeACTB st c6opa, 06paGOTKH M HCIONb30BaHHUs HH(POPMA-
uun. TexHuueckue cpencrBa, BkawodeHusle B I'CII, compsizkeHs! B
HH(GOPMAIHOHHOM, 3HEPTreTHYECKOM H KOHCTPYKTHBHOM CMBICHIE.
Cucrema obecneynBaeT 5KOHOMHUYECKH 11e71ec000Pas3Hy0 TOUHOCTh
H HaleXHOCTb, OTJIMYAETCS] BHICOKMM yPOBHEM YHH(UKAIHUH, CO3~
JlaeT oOLIyI0 TEXHOJOrHuecKyio 0asy [jsi IPOH3BOACTBA CPEJCTB
aBTOMaTH3auuu, ofeclneyHBaeT KOMIJIEKCHOCTh H B3aHMO3aMe-
HSIeMOCTbh CPeJCTB aBTOMAaTH3alluH.

Cosnatne I'CIT — oxHO M3 BaXKHEHIIMX HalpaBAEHHH TexHH-
yeckoro mporpecca CCCP B o6sacTH CpeACTB aBTOMAaTH3AlMH.

PaspaGoranbl u paspabaThiBalOTCss pasjHyYHble JOKajbHble
cucremsl, Bxogsuue B I'CI1. Hanpumep, cucrema HHHWTemto-
npubop MockoBckoro 3aBoma TtemsnoaBToMatukd (M3TA). Ira
CHCTeMa SIBJISIeTCsT 3JeKTPpHUecKoil aHasoroBoii BeTBbio ['CII. Ona
OCYIIECTBJISIET OCHOBHble 3aKOHBI PeryJHDOBaHHsi M DPsifi MaTe-
MaTHYeCKHX omepauuii (CyMMHpOBaHue, JeleHHe, H3BJACUEHHE
KBaJIpaTHOTO KOpHst U Ap.). XapaKTepHo, uTO ObICTPOAEHCTBHE:
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npuGOpOB 3TOH CHUCTeMbl yBeauyeHo B 10 pas mo cpaBHEHHIO C
npubopaMH paHee pa3pabOTaHHON CHCTEMBbl; HaJI€XkHOCTb TIOBBI-
mera B 1,5 pasa. Paspa6aTbiBaloTcss H Apyrue CHCTEMbl — BETBH
u noasetrBu I'CIL.

ArperatupoBaHnass uu¢poBas cucrema (ALIC) mupoxoro
Ha3HaueHHs NpefHa3HaueHa [OJjisi ynpaBjeHHs NPOH3BOJCTBEHHBI-
MH NpolleccaMH B METaJJyprHuecKol, XMMHYECKOH, He(pTeXHMH-
YEeCKOH M APYTHX OTPACHAX NPOMBbIILIeHHOCTH. CucTeMa BHIIOJ-
HeHa Ha YHU(QUIUPOBAHHBIX J/J€MEHTaX H B 3aBHCHMOCTH OT
CJIOKHOCTH pelllaeMblXx 3aJay MOKeT JONOJHATHCS TeMH HJH
HHBIMU arperatami. (OHa cnocofHa pelaTh 3aJayd LEHTPaJH30-
BAHHOTO KOHTPOJISi M YNPaBJEHHsI C LeJbi0 ONTHMH3ALHH TEXHO-
JIOTHYECKHX MpOLEeCcCOB, NIAaHUPOBAHHS M [APYTHX yIOpaBjeHYe-
CKHX 3aJauy, CBSI3aHHBIX ¢ 0OpabOTKOH aHaJoroBoil, HHPPOBOH H
s13blK0BO#i HH(popmanuu. O6paboTka BefeTcs Ha MalIMHAxX THIA
«¥Ypan».

ArperaTHpoBaHHe TeXHHYECKHX CPeJCTB aBTOMAaTH3alHH Ha
OCHOBE CTaHJapTH3alUHHM H YHH(GHKAUUH YCTPOHCTB M 37€MEHTOB
CTaJ0  HMHTepPHAUMOHAJbHOH TeHJEHIHeH  COIMANTHCTHYECKHX
crpad. Co3nana cucreMa npubopoB, o0iass AJsy BCeX COLHAJHU-
CcTHYecKHX crpan, Bxonsiux B COB, non nasBanuem YPC. Cu-
cTeMa TNpelycMaTpHBaeT CTAaHAApTH3alMI0 CHTHAJOB, KOJOB,
napaMeTpPoB HCTOYHHKOB 3SHEPTHH, JAeNaeT BO3MOXHBIM  (pYHK-
LHOHAJNbHEIE COUYETAHHs] pAasJHYHBIX NPUGOPOB, paspaboTaHHBIX
B pa3nuunbix crpadax COB, npu DOCTpPOeHHH CIOKHBIX CHCTEM
aBTOMaTHYECKOTO ympabJjeHHs. Takoe coyeTaHHe CYILLECTBEHHO
ofJieryaercss HOpMaJusalyeld NMPHCOCIHHHUTENbHEIX M rabapHur-
HBIX Pa3MepoB, HEOOXOAUMBIX /151 OCYLIEeCTBJEHHsT THIIOBOTO MOH-
Taxa Ha LHUTax H NyJabTax yHpaBJeHHs.

Crpadbl COB mpuMeHHTEIbHO K CBOHM 3ampocaM H BO3MOXK-
HOCTSIM pa3pabaTblBalOT CHUCTeMbl M TOJACHCTEMBI, BXOJSILUHE B
YPC.

B I'IP, nanpumep, mociefoBaTelbHOe NMpHMeHEHHE PEKOMEH-
pauuit YPC kak B obsactu NpHHUUNOB paBoTel npu6OpOB, Tak
U B OTHOLIEHHH KOHCTDYKTHBHOT'O BLIIOJHEHHS CIOCOOCTBOBAJio
3HAYHTeJbHOMY NOJAbeMy npubGopocTpoeHusi. PaHbure npuGopo-
crpoerue I'JIP cnaBHiOCh MPEUMYILECTBEHHO ONTHYECKOH U OITH-
KO-MexaHuyecKoi orpacisiMu, HblHe 3mech rapMOHHYHO pasBH-
BaIOTCsi BCe OTpac/iu NPHOOPOCTPOeHHst. XOPOIIO 3apeKOMeHJO-
Baqu ce0s, B YAaCTHOCTH, CHCTeMbl yNPaBJE€HHsI IPOU3BOJACTBEH-
HBIMH nIpolleccaMH Ha HedTenepepabaThIBalOUIMX 3aBojaX, Ha
TeNN03JeKTPOLEHTPaNSIX U 1.

Paspaborana Ha 6asze YPC mnanuoHanbHass cHcTeMa
YPCAMAT, o0OvbenuHsifoniasi CHCTEMbl CTaHAAPTH3aLHOHHBIX —
YHUHUHPOBAHHBIX 3J€KTPHUYECKHX H NHEBMATHYECKHX YCTPOICTB
1 sjemeHTOB, CHcTeMa COCTOHMT U3 msTH paspaenos: YPCAKOHT,
YPCATPOH, YPCACTAT, YPCAITHEY u YPCABUPK.

YPCAKOHT cocTodT H3 KOMILIEKCA HATYHKOB M  COOTBET-
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CTBYIOIIMX BTOPHYHBIX PErHCTPHPYIOLINX H IOKA3bIBAIOIIMX IPH-
60pOB.

YPCATPOH colepXHUT aHAJOroBble H NUCKPETHHIEC 3jeMeHTh
ycTpoiicTBa BBOJA M BEIBOJa MH(OpPMAIHH, 3JeMeHTH H yCTPOH-
CTBa CHCTEM TeJleH3MepeHHss — TeseylpaBreHHs. '

YPCACTAT Bxiwouaer pejelHble 371eMEHTH U PerysasTOpbi
6e3 BCIIOMOTaTeNbHON SHEPTHH.

YPCAITHEY oOvenuasier nHeBMaTHUYECKHE 3JeMEHTHl H
YCTPOIHCTBA aBTOMATHYECKOr'O yIpaBJeHHUs.

U, naxonen, YPCABUPK conxepXHUT HCHOJHHTENbHbIE 3Je-
MEHTBI, HENOCPeICTBEHHO BO3AEHCTBYIOILHE Ha yhpabJseMble
IPOLECCHl HIH OOBEKTHL.

Kak Bumum, B T'JIP Benytcs Gosbline paGoThl 1O CO3LAHHIO
arperaTHbIX CHCTEM Ha OCHOBe CTaHJApTH3alUU H YHU(DUKALMH
Y3JI0B M 3J€MEHTOB, H 3TO OOCTOATENbCTBO SIBHJIOCH XOPOIIHM
yCKOpUTEeNeM B Pa3BUTHH nPHOOPOCTPOEHHUS.

B Uexoc/0Bakuy UIMPOKO MOCTABJIEHH pa3paboTKa ¥ BHeApe-
nue YPC. OcoGeHHO MHTEHCHBHO 3JeCh pa3pabaTblBaeTcsi 3JjeK-
TpHYecKasi JMCKpeTHass M aHasorosasi BeTBH YPC — B cTpane
M3rOTABJIHBAIOTCS BCe CTaHJapTHBle MOJYJH, MOHTaXHbEe Kap-
Kacel U mkadel. Hapsigy ¢ 3TUM TpOU3BOASITCS 3JEMEHTH H
VCTpOMCTBA [JIs1 MHEBMATHUYECKOi M THAPABIMYECKOH BeTBeH, H/1%
YCTPOHCTB Ge3 BCIoMoraTenbHOH sHeprud. CTaHAapTH3alHs 3Je-
MEHTOB H YCTPOHCTB B COUETAHHH CO CTaHJapTH3allHejl CHIHANOB
ABHJach 06a30i A/ CO3NaHUsI YHUGHIHPOBAHHBIX arperaTHBIX
cucremM NpHOOPOB, TIO3BOJSIOIIUX paspabaThiBaTh H BHEAPATh
a¢dexTHBHBIe KOMOMHHPOBAHHBIE YCTPOHCTBA M CHCTEMBl KOHT-
poJisi U yIpaBJeHHsl.

Ilono6Hble paGoTsl B GOJbLIEH UM MEHbILIE] CTENeHH BELYTCs
Bo Bcex crpaHax CIB, moBcemecTHO JaBasi BecbMa OIILyTHMbIE
pe3ynbTaThl.

“ArperaTHpoBaHHe B BbIYHC/IHTEAbHOH TeXHHKE

CoBpeMeHHBIH I€PHOL Pa3BHTHS TEXHHKH yIpaBJEHHs Xapak-
Tepusyercss NMepexoJoM B LIMPOKOM Maciutabe K aBTOMAaTH3HPO-
BaHHBIM cucTeMam ynpaejaenuss (ACY) TexXHONOTHUECKHMH IIPO-
[eCCAMH C NMPHMEHEHHEM CPEeACTB BBIYHC/JIHTENbHOH TEXHHKH.

B mepBoii monoBuHe Hallero Beka B 3ajauax aBTOMAaTH3AIHK
paccmaTpHBaJcs ynpaBasieMblii O0BEKT KaK HeKas JUHaMHuecKas
cHcreMa, MOJs KOTOpOH Heo6XOQNMO IIOCTPOHThL YHpaBJsIollee
VCTPOHCTBO, yIOBJETBOPSIOLlee 3aJaHHBIM YCJIOBHSIM.

HrolHe 06bekTol ynpaBiaeHHs: CTald MHOTO CJIOXKHEee H COOTBET-
CTBEHHO HaMHOTO IIOBBLICHJIMCh TpeGOBaHHsS K KauecTBY yIpaBJje-
Hus. [Tonago6uics MHOM, CHCTEMHBIH MOAXOA K 3ajayaM YIpaB-
senus. IIpu pelleHHMH 3THX 3azau cTano HeoOXOZMMBIM OIpene-
JIeHHe BCeX CBA3eH (dHepreTHYeCcKHX, MaTepHasbHEIX, HH(OpMa-
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IMOHHBIX) BHYTPH PAcCMaTPHBAEMOHl CHCTeMbl, paccMOTpeHHe
yiepapXHu CHCTEMBI, BblIeJeHHe IMOJACHCTEeM, ONpeJeseHHe MOBe-
IeHHsT KaXIO{ MOACHCTEMbl B 3aBHCHMOCTH OT IIOJy4aeMblX BO3-
naefictuii. O6beMbl HHGOPMALMH NPH TaKOM NOAXOMLE K PelIeHHIO
3ajayu CTOJIb BEJHKH, YTO pellleHHe HX HeMbICIHMO BHE mpHMeHe-
HHUST BBIYHCJIUTENTbHOH T€XHHKH.

MoxHO Ha3BaTh psifi y:Ke pa3paboTaHHBIX M BHEAPEHHBIX HJIHU
pHenpsiembix ACY. K Hum oTHocuTcs ACY sHepreTHUecKHMH
6aoxaMmu MoigocTbio 200 Thic. H 500 ThIC. k8T, ACY aMMHaAUHBIM
TPOU3BOACTBOM, NMPOKATHBIM CTAHOM, CTaJeNNaBHIbHBIM KOHBEp-
TepoM, KapOMIHOH Meuybio H JeCATKOM HAPYrHX OObEeKTOB.

Bricokas. TeXHHKO-3KOHOMHUeckKass 3()(PeKTHBHOCTh BHELPEH-
Hbix ACY 3acraBisieT mepexoJUTh K NPHUMEHEHHIO HX BO BCE HO-
BHIX M HOBhIX oOJsacTsx TexHoJjoruu. Ha ouepenn — 3Hepro6/okH
MomHocTbio 800 ThIC. K8T, PSIA YYacTKOB MeETasJqypruyecKoro,
XHMHYECKOrO MPOM3BOJCTBA, LIEMEHTHOE MPOH3BOACTBO H AP.

Pemaercs sanauva cosnanus ACY KpynHbBIMH IPOM3BOJACTBEH-
HbIMH KoMmisekcamu. CosnaroTcss HHTErDHPOBAHHBIE CHCTEMB,
fipeJHa3HayeHHble OJHOBPEMEHHO M /Jsi ONEPaTHBHOI'O ylpasJe-
HHsi M OJs1 YIpaBieHHsi TEXHOJOrHUecKHMMHM IpoieccaMu. TexHH-
yeckas I[OJHTHKa COCTOMT B TOM, 4TOOBl YCTpPaHHTb pas3HOOO,
1Py KOTOpOM GJIM3KHE TO mapaMeTpaMm MAaUIHHBI CTPOSITCA HA
PAas/NMUHBIX 3J€MEHTax C PasjHUHBbIM KOHCTPYKTOPCKO-TEXHOJOTH-
YeCKHM BBIIOJHEHHEM, ¢ pPa3JHYHBIMM CHCTEMaMH KOMaHJ H
cnoco6aMu mpeicTaBieHUst HHbopmauud. Taxoi#i pasHoGoir oc-
JIOXKHSIeT M TNPOU3BOACTBO W 3KCIJyaTalHi0 Mall{H,

TpeboBaHus xk BHOBL pasdpabGaTbiBaeMblM YBM Moryt G6hITbh
CBeJIeHbl B CJeyIOUHe rPYIIbL:

a) nomxHa GbITh oOecleyeHa KOMIIOHOBKa HH(POpPMALHOHHBIX
U YNpaBJAIOIHX CHCTEM pPAa3JHYHOH CTPYKTYPHl C 3afaHHBIMHU
COYeTAaHUSIMH [apaMeTpPoB (HaAeKHOCTb, NPOHU3BOAUTEILHOCTS,
00beMbl BXOJAHOH H BHIXOJHOH HH(MOPMAalMH, €MKOCTb HaMSTH
u 1p.);

6) nmoakHa GhiTh ofecrmeyeHa BO3MOXKHOCTb H3MEHEHHs rapa-
MEeTpPOB MAalIHHH B IPOLECCe ee IKCIAyaTallHH;

B) LOJKHA ObITb oGecrmeyeHa BO3MOKHOCTL MOJEPHH3AUHH
JI060r0 yCcTpoHCTBAa MalIMHBI HE TONBKO (6e3 H3MEHEeHHs CTPYK-
TYpBl CHCTEMbl, HO U 6e3 M3MEeHeHHs] APYTHX yCTPOHCTB;

T) CHCTEMBl JOJKHBI B BBICOKOII CTeNEHH 00/MafaTh PEMOHTO-
NPUIOAHOCTBIO, TEXHOJOTHYHOCTbIO M  OTJIHYAThCH JAElIeBH3HOH
H3TOTOBJIEHHS H SKCILJyaTallUH,

CoueraHnio Bcex 3THX MHOTOUHCJEHHBIX M JKECTKHX Tpe6o-
BaHMH YJOBJETBOPSIOT CHCTEMBI, B KOTOPBHIX HOCTIENOBATENbHO U
ry60KO peann3oBaH NPHHUHN —arperaTupoBaHus. [lostomy
€CTECTBEHHBIM OBIIO peliieHHe Pa3paGOTYHKOB CPEACTB BHIYHCJIH-
TEJNbHOH TEXHHKHM NPHMEHHTh 3TOT mPUHUMN M y cebs. Tak nos-
BUJIaCh arperaTHast CHCTeMa CDeJCTB BBIYHCAHUTENbHOH TEeXHHKH
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(ACCBT). CucreMa npexncraBaser coboit Habop yCTPOHCTB
(arperaToB) ¢ yHH(HIHMPOBAHHBIMH BHEIIHMMH CBSI3SIMH.

Texunueckopr ocHoBoit ACCBT siBisiercss yHUBEPCAJbHbIH IPO-
teccop. [Tpoumeccop — 3To yCTpOiicTBO, NpeqHasHAYEHHOe IS
BbIGOpa MHpOpPMalHH H3 IMIABHOH mMaMsTH MallMHbl U 3aMHCH B
Hee apH(MeTHYECKO} U JIOrHYecKoii o6paboTKH BbHIGPAHHOH HH-
<dopmannu, BbiGOpa B 3afaHHOM MOpsJAKe KOMaHA H3 IVIABHOM
NaMATH, CBA3H MeXAy (QYHKIHOHAIbHBIMH 3JeMEHTaMH. YHHUBep-
canbablii mpoueccop (YITP) npennasHauer Anst o6paGOTKA HH-
dopmMauuyu B CIOKHBIX CHCTeMax yNpapJeHHs, pelaolux 3aja-
YM ONTHMM3ALNUH TEXHOJOTHYECKHX IIPOLECCOB, TEXHUKO-9KOHOMHU-
4YeCKOro M OMepaTHBHOrO NJaHHPOBaHMsA, IJaHUDOBAaHHsS MaTe-
pHaNbHO-TEXHHUECKOro CHalKeHus H Jp.

Cxema BBIYHC/IUTEIBHOIO KOMIIEKca Ha 6as3e MHHHMAaJbHOI'O
koMmriiekta YIIP mokasaHa Ha puc. 6. B XOMIJIEKC BXOISAT:
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Puc. 6. CxeMa BBMHC/HTEJIbHONO KOMIIJIeKca Ha 6ase MUHMMAaJIbHOrO KOMIIJIEKTA
YHHBEPCaJbHOrO MpPOLECccopa.

yCcTpoHCTBAa MYJbTHIIEKCOpHOH cBsidan (YMC), mnpenHasHaueH-
Hble 1jis1 oOMeHa HHGpOpManueir MeXIy YCTPOHCTBOM BBOJA —
BBIBOJA H 3alIOMHHAIOUIUMHU yCTpoiicTBaMH; omepaTtuBHoe (O3Y)
u nocrosiHHoe (II3Y) samommuHaloiue ycTpoHCTBa; KOMMYTaTOp
YC-1 — nnss KOMMYTHPOBaHHsi Nepefaud HHGOPMALMH MEXAY
TpOIleCCOpPaMHU, YCTPOMCTBAMH MYJIbTHILIEKCOPHO CBSI3H H 3ar0-
MHHAIOUUMH yCTPOHCTBAMH.

Ha puc. 7 noxasaHa cxemMa MHOTIONPOIECCOPHOTO BBIUKCJIH-
TEJBHOrO KOMILIEKCa, OTJTHYAIONIerocss BLICOKOH HaJeXXHOCTBIO
Gsiarojapsi pesepBHPOBAHHMIO MPOLECCOpPa M BBHICOKOH NPOH3BOIH-
TeJbHOCTH 1o 00pafoTKe MH(OpPMALHH, NMOCKOJbKY IPOLECCOPH!
MOryT paboTaTh MO PasHLIM IPOrpaMMam.

Bce arperatnole ycrpoiicTBa, Bxoasiue 8 ACCBT, dyuknuo-
HaJbHO NEJSATCS Ha CeMpb TPYNN: MpPOLECCOPHl; 3aNOMHHAIOIHUE
YCTPOHCTBA; CBA3b C OOBEKTOM; CBSI3b C ONEpaTHBHBIM IepPCOHA-
JIOM; BBOJ ¢ HOCHTeJlell HH(OpMaluM H BHIBOA HA HHX, BBIXOT
Ha BHECHCTEMHble JIMHHH CBSI3H; BHYTPHCHCTEMHAsl CBSI3b.

Bce yerposictBa ACCBT peanusyworcs Ha 6ase eqHHOH CHCTe-
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Mbl THIIOBbIX KOHCTPYKLUHMH Tpex Tpynm: HAJas MOAYJeH, HIn
YCTPOHCTB; JJist yCTAHOBOUHBIX H3AENHH.

Mopnyne BHIOpaH B KauecTBe INePBHYHOH (YHKHHOHAAbHO-
KOHCTPYKTHBHOH eNUHHUB H TpeAcTaBiseT cobof meyaTHyio
naaty (M30JSILHOHHOE OCHOBAaHME) C YCTAHOBJEHHBIMH 3JEKTPO-
H pajguo3JeMeHTaMH, HMeIOUUMH 3JeKTPHUECKHiI KOHTAKT C Ie-
YaTHBIMH NPOBOJHHUKAMH.
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Puc. 7. Cxema MHOTONPOWECCOPHOTO BBIYHCJAMTEJIbHOI0 KOMTJIEKCA.

Kommiekr us 36 snoruueckux Monayneid (PpyHKIHOHAJIbHBIX,
noNy(YHKIMOHANbHBIX M He(pYHKUHOHANbHBIX) obecnedynBaeT
IOCTPOEHHE BHIUUCIHTETbHBIX KOMILIEKCOB.

Yerpoticrea ACCBT BuinmoJiHsIIoTCs Ha 6ase THNOBBIX HIKadoB
yeTblpex MOAHQHUKanHi. KOHCTDYKTHBHbLIE 3JIEMEHTH, H3 KOTODHIX
MOHTHDYIOTCS WIKadbl, MpPeICTaBISAIOT co00i JHIILb raGapHTHbIE
BapHaHTBHl OAHON H TOIT XK€ KOHCTPYKLHH.

Takum o6pasom, m060e ycrpoiictBo ACCBT mnpexacrasiser
coboii Habop monyJell, pa3MelleHHbBIX BHYTPH THIOBOro ukKada
(01HOTO MU HECKOJBbKHUX).

[TocTpoenue cucrembr ynpabiehus Ha 6ase ACCBT cBomurcs
K BHOOpy HeOOXOJHUMBLIX arperaTHbIXx yCTPOHCTB u3 paspaboTaH-
HOI HOMEHKJATyphl U KOMIOHOBKH HX B TpeOyeMyio CHCTEMY.
Camo co6oii pasymeercsl, 4TO TaKOMy BHIOOPY HOJXKHA mpel-
1IeCTBOBaTh GoJbllas MOArOTOBHTeNbHAas pabora. [Ipexne Bcero,
JO/KHA GbITh OlpeleneHa CTPYKTypa CHUCTEMB! VIpAaBJjeHHS,
onpenenedsl QYHKIMH KaxKJOro ysJja, IPOM3BeJeHa OLEHKa Io-
TOKOB HHpopMaiuH, paspaboTaH ajroputM ee nepepaboTKH.
JInmbp Ha OcHOBe BCero 3TOro MoxeT GHITh clenaH BHIGOpP HEO6-
XOJHMBIX arperaToB [Jis. KOMIOHOBKH B CHCTEMY.

BrluncnurensHble KOMILIEKCH, co3naBaeMble Ha 6ase ACCBT,
MOTYT UMeTb Cledyloliue TPH GoJibIIHe 001aCTH NIPHMEHEHHS

CHCTEeMHl I[€HTPaJH30BaHHOI0 KOHTpOJsSi — cO0p HHpOpMaunu
B aHaJOrOBOj WJH NHMCKPETHOH (OpMe, KOHTPO/Ib TEXHHUECKOro
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npoilecca C BblAayeil HEOGXOJHMOH ONepPaTUBHOMY HepPCOHATY
uHpOopManUK, CPaBHeHHe TeKYLIHX 3HAaYeHHH KOHTPOJHDYEMBIX
flapaMeTpoB C 3aJaHHBIMM, CHFHANHM3aLUs 06 OTKJIOHEHHSX 3THX
3HayeHH{i 3a JONYCTUMble IpPENeNbl, PErHCTpalds OTKJIOHEeHHH;

YIpaBJ/fiollie BbIYHCIHTEIbHbIE CHCTEMBl — LeHTPaJIH30BAH-
HBIi KOHTpOJb, NepBHYHAs ob6paboTKa HH(OpMAaIHH, pEryaupo-
BaHHe W Bbljlaya yNpaB/AsSIOMIMX Bo3AelcTBHil (nM6O HaA 3ajaTyH-
KH PeryJsiTopoB, JHOO Ha HCIOJHHUTENbHble MeXaHH3Mbl HeIo-
CPEACTBEHHO), ONTHMH3ALUsST TEXHONOTHYECKHX MPOLECCOB;

ynpasasiiomue HHGOPMAIHOHHO-BbIUHCIUTENbHBIE  CHCTEMBL
JJIsi pellleHHsi KOMIJIEKCOB 3ajday (omepaTHBHOE YIpaBleHHe
NPOHU3BOJACTBOM, YIpaBJeHHe IIOATOTOBKOH TPOU3BOJCTBA, H3TO-
TOB/IeHHE TeXHHYECKOil NOKYMeHTAallH U OCHACTKH, TeXHHKO-IKO-
HOMHYecKoe MIaHHPOBaHHE — pacyeT [POrpaMm, pacyeT MOUI-
HocTell, 3arpysok, ce0ecTOMMOCTH H T. [I.); ONepPaTHUBHO-
NpPOU3BOJACTBEHHOE I[MIAaHUPOBaHHe (pacuer KajeHJapHBIX Trpa-
(¢HKOB); mnJlaHMpOBaHHE MaTepHAJbHO-TeXHHYECKOro cHabxKe-
HHS; OyXrajaTepCcKMH ydYeT M OTYETHOCTh; paspaboTka Oyxraij-
TepCcKoro GasnaHca.

IMocnenoBarenbHan paspatorka u peanusanus ACCBT wmo-
XKeT ChirpaTh 3HAYHTENBbHYIO POJIb B CMeHe NOKOJeHHi DBM.

B pasButun DBM npHHATO rOBODHTH O TPeX NOKOJEHHSX Ma-
wnd, [lepBoe mokKosenue npencramisisio coboit GoablIoi pAA
MallHH, NOCTPOEHHBIX Ha 3JeKTPOHHBIX Jamnax. IlepBbiMH u3
HHX siBUInCh MaumHbl THna «BACM» u «Crpena», a 3atem ce-
pHsi Mallud «Ypaas, maunia «M-20» u np. DTH MAUIMHBI CHITpa-
JIH KPYymHYIO posib B cTpaHe. OHU NO3BOJHJIM PELIHThL PSJN Bax-
HBIX 3a7ay, B YAaCTHOCTH B 00JACTH KOCMOHABTHKH, MOCJYXKHIH
06a30i J1s1 pa3pabOTKH METONOB NPOrPaMMHPOBaHHs, CO3MaHHUs
Oub6/HOTEeK TporpamMMm, IJjisi IIHPOKOTO NPOHHKHOBEHHS, MaTeMa-
THYECKHX METOJOB B DPa3jIMUYHble OTpAac/aH HayKH, TEXHHKH, KO-
HOMHKH.

Onnako no Mepe yCIOXHEHHs BO3HHKAIOLUX 3afay, 110 Mepe
yBeIHUEeHHsi BBOLHMBIX B MAIUIWHY HCXOIHBIX JAaHHBIX (0O COTEH
THICAY) M HEOOXOIMMBIX JJisi PelleHHsi 3ajay YHCAa MaUIHHHBIX
onepanuii (A0 COTeH MHJJHOHOB) CTaHOBHJach Bce 0oJiee Ha-
CYWIHOH HEeOOXOJHUMOCTh PE3KOT0 CKayKa B NMOBBILIEHHH T1apaMer-
POB MAILIUH.

[TosiBunocs BTOpoe mnokosexue wmawmud, Ciofa OTHOCATCS
OBM, nocTpoeHHBIE Ha MOMYNPOBOJHHKOBHX mpuGopax. Cyuect-
BEHHO#I OCOOEHHOCThIO MALIMH BTOPOTO MOKOJEHHs sIBJISIeTCs Ha-
JIHYHe MaTeMaTH4YeCKoro obeclleyeHMsi, BK/IIOYAIOUIEro BCEe BUIHI
NMPOrpaMMHBIX YCTPOHCTB (TPAHCJASTOPHI, MO3BOJISIIOLINE MPHMe-
HfITb &JrOPUTMHUYECKHe SH3bIKH; CHCTeMbl KOAMDOBaHHUs; GUOGJIHO-
Tekd nporpamm). K O9BM BTOporo noxosieHuss OTHOCSITCS MalliH-
Hol «<BOCM-Vil», HoBas ramma wmamuH «Ypamd» («Ypan-1l»,
«Ypaa-14», «¥Ypan-16»), «MuHck-22», «MuHCK-23», «[IHenp»
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TIpou3BOAUTENBHOCT, 3THX MAIIHH MOXKeT OBbITb MNOBbIIeHa
B 3—4 pasa mo CpaBHEHHI0 C MAalIMHAMH NepPBOrO MOKOJEeHHMs.
MamyHe OTJIHYAIOTCsl TOBBIIIEHHON HAaAEKHOCTBIO H IMO3BOJSIOT
BBHINIOJIHATL B KOPOTKHE CPOKH CJOXKHEHIIHEe pacyeThl.

OpHako HU OfHA M3 BBIIYCKAeMblX HbIHE MAalIUH He yJAOBJET-
BOpSI€T B IIOJHOI Mepe BCeii COBOKYMHOCTH H3JIOXKEHHBIX BBIIIe
TpeGoBaHui. BHe mpuHUHMNDA arperaTHpoBaHHs 3TH TpPeGOBaHHS
H He MOTyT ObITh YJOBJETBOPEHbl. MalluHbl BTOPOTO NOKOJEHHUS
MOTYT JOCTHYb HAMBBICHIAX I[IapaMeTpPOB JHLUIL Ha OCHOBE
ACCBT.

Tenmepr HjeT peub 0 MalIMHAX TPETbEro MOKosieHHs. D10 Oy-
LyT MAIIWHBL, 3JIeMeHThl KOTOPBLIX TIOCTPOEHhl HAa HOBBIX (U3H-
YeCKHX NPHUHLUHUMNAX; MAlIHHBI C Pe3KO IOBBIIIEHHBIM YPOBHEM
OLICTPONEHCTBUSA, JIOTHKH M MaTeMAaTHYeCKOro obecHeyeHHs.

He mnongnexuT COMHEHHIO, 4YTO pauHOHaAbHas paspaGoTKa
MalIMH TPEThero MOKOJEHHs MOXKeT OBITh peajn3oBaHa JHIIb
IPH YCJNOBHH IUMPOKOTO HCIO/b30BAaHHs NpPHHIHMIA arperatpo-
BaHHsl, KOTOPLIH NOJYyyaeT CTOJb yCHENIHOe PasBHUTHE B arperar-
HOH CHCTeMeE CPEJCTB BLIUMCIHUTENbHOH TEXHUKH.,

* #* *

ITonsenem HexkoTopble utord. IIpuMeHeHHe mpHHUMNA arpera-
THPOBAHHsI NMPHHOCHT Cepbe3Hble BbIrojel. Ha craguu sckuszoro
NPOEKTHPOBAHHs CYIIECTBEHHO COKPAal[aeTcss CPOK KOMIOHOBKH
CXEMbI — BMECTO KOHCTPYHMPOBAHHsI y3/10B NPOH3BOLUTCS BHIGOP
HX M3 YHH(QHUIMDOBAHHEIX pSAOB. B mpolecce mpoekTHpOBaHHs
CTAaHOBUTCs, BO3MOXHOMH IpopaGoTKa MHOXKeCTBa BapHaHTOB, 4TO
BHe arperaTHoro Meroja HepeanbHo. HapmexHocTh arperaTupo-
BaHHO MallMHBI MOXKeT ObITh 3apaHee ONpefe/eHa.

[Tpunnun arperaTHpoBaHHsi TOBHILIAET CEPHAHOCTL I[POH3-
BOJCTBA, YTO NpeJonpenenser 6ojee BLICOKYIO TeXHOJOTHYECKYIO
M OpraHH3alHOHHO-TEXHHUYECKyi0 KyJabTypy InpousBojcTBa. OH
yCHeIHo BHeJgpsieTcss BO MHOTHX OTpPAc/siX IIPOMBILLIEHHOCTH.
[TpenmyuiectBa ke ero Tpe6yloT ropasmo Gosee LIHPOKOTO MpH-
MeHeHHs.
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YBAMAEMBIA TOBAPMLLL!

HOCTYNHO, TOYHO, HHTEPECHO
U CBOEBPEMEHHO

O HOBERIIMWX HOCTHXEHMSX HAYKA M TEXHUKHM Bbl BCETZA
MGKETE VY3HATb M3 HAVYHO-TIONYJAPHBIX BPOWIOP TOJ-
MUCHBIX CEPHFI. BHIMIYCKAEMDBIX HM3IATEJNBCTBOM «3HAHME»:
«TEXHHKA», <[TPOMBLIIVIEHHOCTb», «CTPOUTE/IBCTBO U APXH-
TEKTYPA», <«®OU3HMKA, ACTPOHOMMUSI», <XMMHUSl», «PAIIHOBJIEK-
TPOHHKA M CBSI3b», «TPAHCIIOPT», «MATEMATHKA, KUBEPHE-
THKA». B KAXJIOFI U3 HHX — 12 BPOILIOP.

Tae npegen MHGOPMALMOHHON (BMECTMMOCTHN YeNOBEeYeCKO-
ro mo3sra! OpraHusaumus Tpyaa M NPOM3BOACTBA, KAKOW eH GbiTb!
Kakoso 6ygyuwiee npoMmbilineHHOro TPAHCNOPTa Ha BO3QYWHOMN
noaywxe! Kaxosa xwmms nnaHer! Yro HOBOro M3BeCTHO O NpK-
poae taroteHun! Bcerpa nu ceeTar 3Be3gbi! Bo3moxkHo nm 0o6b-
eMHoe LuseTHoe teneshgeHue! '

Bce 310 — nuws HeGonbwas uvacte npobnem, o KoTophix
pacckas noBeayT KpynHelwMe yueHble M CneuManucTbl HaApoAHO-
ro Xxo3sicrsa — aBTOpbli HawmMx MOZNMCHbLIX Gpounop.

NOANMUCATBCA HA BPOLUKOPbI M3AATEJILCTBA «3HA-
HUE» MOXHO B JIKOBOM OTAEJIEHUM «COIO3MEYATU», A
TAKXE ¥ OBLLECTBEHHbIX PACMPOCTPAHUTENEN NEYATU MO
MECTY BALWLUEWA PABOTbl MM YYEBbl. B KATAJIOTE «COKO3-
NEYATHU» OHU MOMELLIEHbI B PA3AENE «HAYYHO-MOMYnNAP-
HbIE YYPHAbI».

CTOMMOCTb NOANUCKN KAXKAOW CEPUU HA
roa 1 Pybs 08 KON

HspatenbctBo «<3HaHHE» -



