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Eom,mym pom, B paaBHTHH OTeqeCTB8HHoro npH6opoCTp08HHfl, a TaK

xe B. Jt8JII,H8ttmew pocTe q,yH,It8Y8HT8.JILHl,IX P88]{8JIOB qll4814KH Hee npHKJla,Jt-

. Hllx: pasneJIOB - 8HepreTHKH, aKTHBaitBOHHOrO 8H8JIH88 H .ItP• - HrpaeT 

R,ItepHoe npa6opocTpoeHHe •. C8llo rioHRTHe RJtepHoro npn6opocTpoeHHH ox

BaTimaeT mHpOKHtt Kpyr Sa,Jtaq H HanpaBJ18HHtt. C1>na BXO,ItHT npu6opu 

.l{JIH HayqHHX HCCJ18.l{OBaHHtt; npH60pH KOHTPOJIH H ynpaBJ18HHH aTOMHHYH 

8HepreTHqecKHMH yCTaHOBKSMH, npaqeu CHCTeHli woryT 61lTL rJ106aJ1LHH-

11H, KaK, HanpHwep, EenoHpCKaH 8TOIIH8H 8J18KTpOCT8HUHH HJIH 118JIHMH · 

IlO,ItBHlltli1lMH 1 KSK op6HT8JILH1l8 CTSHUHH H T.n. C1>na X6 OTHOCHTCfi npH-

60p1l KbHTpona nosHMeTpHqecKott H pa,JtH0118TpHqecKott o6CT8HOBKH Ha CTa

ItBOHapH!,!X H IIJ18BaDl!Ull 06'.EleKTax H op6HTam.HHlC CTaHnHHX B KOCIIOCe. 
. . 

0.ll_HO H3 rJlaBHWC H81Ip8BJl8Blltt, KOTOpoe .OXB8Tlil38~'l' fi.l{epaoe npH-, 

. 6opocTpoeHHfi - 8TO npHCSopu .l{Jlfi Hay'UIX HCCJ18.l{OB8HHtt. 06ecneqHB8H ne

P8.l{HHtt Kpatt HayKH, 8TH IIpH6opu ]tOJIXH1l_06JI8]{8TL np8[U!3HOHHHMH 11apa

ll8Tpa11u, BUCOKOA Ha.1{8XHOCTLD H CIIOC06BOCTLII 011epaTHBH0'1 CM8HU. !dc

XO,ItH HS CK888BHOro, BH.l{HO, qTo anepHaH 8Jl8KTPOHHKa 0CSJia,Jt88T pH.l{OM 

OTJIH
0

'll!T8JII,HJa oco6eHHOCTel. 

I. E.OJILmOA HOll8HKJiaTypott 6JIOKOB H npH6opoB 'KSK ·no H8SHaqem1B>, 
.:f:;· -··· 

TaK H 110 o6J1aCTH HCIIOJILSOBaHHH. 
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2. IlpeuusHOHHOCTbD nap8lleTpOB. 

3. Mano! cepH!HOCTbD. 

4. Ma1IHY BpeYeHeY "zHsHH". 

IlOSTOMy npH paspa6oTKe H BH6AP6HHH KaxAOro HOBOro llOKOneHHH ysnoB 

H 6nOKOB H6O6XOAHMO Ylll!TICBaTb npHBe~eHHlie Blillle cne~~uqecKHe ycno

BHH pasBHTHH H~epHoro npH6opocTpoemtH c TeY, qTOOli npH YHHHUa~HWC 

cpoKax: paspa60TKH npH6opOB cos~aTb me He06XOAHMlill Ha6op, KOTOpull 6li 

OTBeqan pasHoo6pasHD Tpe6oBaHHll, npe~~llllnHeuwc noTpe6HTenauu. 

OrpoueH BKn~ coBeTCKHX yqeHwc B pasBHTHe i:mepHoro npu6opocTpo

eHM. Cpe~H HHX cne,ztyeT OTMeTHTb ~.T.H. npo~ccopa KOSOAaeBa M.C., 
MaTamtHa ].A., MaTBeeBa B.B., !lHTOBHqa A.IT., Kypo~HHa c.c., Xasa

HOBa B.H., lliTpaHruca H.B., lliTaBH, A.G. CaHHHa, A.]., K.T.H. MapKo-

Da A.A., KpameHHHHHKOBa H.c., XyKOBa r.rr., CnaaeBa A.H., Kypamo-

Ba A.A. H ~pyrHX, TPY~li KOTopwc nouormt a~epaouy npa6opocTpoeHHD 

npeDpaTHTbCfl B CaMOCTOflTe~HYD OTpacnb HaPOAHOro XOSHllCTBa. 

~uecTe C Teu, llOCTOflHHO cy~eCTByeT H606XOAHYOCTb 06HOBil6HHfl 

annapaTypu, ynylll!leHHn ee TeXHuqecKHX H sKcnnyaTanitoHHwc xapaKTepnc

THK, paspj3.60TKH H HCCil6AOBam!H HOBblX nyTell H ueTO~OB C03AaHHH an
/ 

napaTypu. 

KaK HSB8CTHO, B nocne~HHe ro~li cueimnocb HeCKOilbKO llOKoneHHtt 

sneueHTHott 6asu, Ha.KoTopoll CTJ)(l1Jiacr, annapaTypa a~epHoro npu6opo

cTpoeHua. KaJt~aa us KOTOPl:lX HaKn~:wiru:ra cBoH cneuu~nqecKHe Tpe6oBa

HHH Ha ueTOAli paspa60TKH, M6TO'Ali KOHCTpylipOBaHliH, ueTO~li HsroToBne

HMH H KOHTPOilH. Trut, Hanpuuep, annapaTypa TpeTbero llOKoneHHH no 

cnoett 1YHK~OHallbHOtt opraHHSaUHH, anropHTMau pa60Tli H M6TO'AaM HC

nonbSOBaHlifl ycTpollCTB o6pa60TKH ~aHHb!X SHai:rnTeilDHO cnoRHee annapa

Typu BTOporo ITOKoneHHH. B TO Me BpeYff, no Ha~e~HOCTH OHa rrpeBocxo

~HT annapaTypy npe~l,IJty~ero llOKO.JieHllff B 6+30 pas. C ~pyroi CTOPOHH, 

1~ 

.J 

TeYnH·pocTa T8XHHqecKoro nporpecca Tpe6yDT aenpepblllaoro coKpa~eHHH 

cpOKOB paspa60TKH H BhlllYCKa HOBOll annapaTyvu, TaK K8K peHTa6enDHOCTb 

npu6opa Teu BbIIlle, qeu ueHbme UHK.JI OT eaJ1acna AO peannsauHn. B TO ae 

BpeYH HOMeHKnaTypa npm6opon i:mepHoro npH6opocTpoeaua BenHKa, a cpoK 

"XHSHH 11 Yan, qTo e~e 60ilbme ycyry6nHeT Heo6XO~HYOCTb HccneAOBaHHH 

HBneHHll, c~epzHB!U)!]IHX YHHHMHSaUHD 5TOro UHKna. 

B qey Z8 COCTOllT CYlltHOCTb pemeHHfl llpOOneYH COKpa~eBHff CpOKOB 

paapa60TKH H BHllYCKa HOBWC npH6opoB, npH yBenHqeHHH HX ~YHKUHOHa~

HOll Cilo:HOCTH? PemeHHe STOll npooneuu COCTOHT HS uccneAOBaHHH H aHa

nHaa Tpex ocaonaJ:a: BonpocoB. 

I. HccneAOBaHHe H llOHCK OilTHUaliHOll onepezaD~en yHH~HKa~n, 

KOTopaH 6una 6li OfiTHManHa He TOilbKO no cxeYOT8XHHqecKHU Bonpocau, 

HOH IlliKBHJtHPOBana 6H saTp8Tli TPYAa no UHKny paspa6ottWK-H3rOTOBH

Ten-noTpe6HTenb. 

2. HccneAoBwrae n BHe~peane HOBLIX TexaonoruqecKHX npoueccoB R 

YeTO~OB KOBCTPYHPOB8.HHH, AalllllWC BOSMOZHOCTD llOBliCHTb napaYeTpli npH-

6opoB, C yBenHqeaneu npOH8BOAHT8IlbHOCTH TPY'A8 npH HX HSrOTOBneHHH 

H KOHTpone. 

3. HccneAOBaHHe BOSUOSHOCTH MamHHHsa~H npoeKTHpoBaHHH H KOHCT

pyupoBaHHH yanoB, 6noKoB H npu6opon. 

KaXAaff HS yKa3aHHWC npooneM ll03BOnHeT pemaTb He TOilbKO npoHs

BOACTB6HHH8 s~ai:m, HOH AaeT B03YOXHOCTb sip(peKTHBHO peanHSOBSTb 

YHorne TexHnqecKHe Bonpocu. 

B nepBoll rnane AHCCepTaUHH SBTOpOM paccMaTpHBaeTCff Bonpoc npn

tn1HHOCTH.:~M8Hli noKoneaHll sneueHTHoil 6asu. IloKas1,1naeTcH, llTO ocHOB-
.w..,, 

aon ABHZy~en npuqnaon HBnHeTCH KOHCTPYKTOpCKO-TexaonorHqecKHtt ~aK-

TOp, ll03BCi.JIHJOUU1ll ynenHlillTb npoHSBOAlr1T8.llbHOCTb TPYAS npH ll3I'OT0Bll8Hln! 
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O'AHOro 8Jl8M8HTa, yB8JllllfflT» Ha'A8XHOCT» H, KaK CJl8'ACTBHe, yweH»mHT» 

ra6apHTU. 3'A8CI, se noKaablBaeTCH, qTo Y'AOBneTBOpfl8T 8THU Tpe6oBaHRHU 

rH6pB~Ho-nneHoqaaH T8XHOJIOrHH, HCllOJIL3YD~aH B KaqecTB8 aKTHBHoro 

aneueHTa 6ecKopnycaon KpHcTaJIJI. 

B nepBou naparpa~e nepBon rnaBu aBTop paccwaTpHBaeT ocaoBaue 

aTanu npoeKTRpoBaHRH R noKaablBaeT, qTo BpeuH paapa6oTKH npuoopa, 

Bp8Mfl cyll{eCTBOBaHHH aneMeHTHOtt 6aau ll BpeYH peHTa6en»Horo BunycKa 

_npHOopa Ha cepHnHoU 3aBO~e CBH38Hli uel!t,lly cooon CJl8~YDDUIM Blipalt8Hll8Y: 

'TpoJ/'·nTOK = k_yUJ. 11puo. +(&ouyup. o. - &o-v.f'OJl'}-Tce;,.t,,~n,m ( I) 

r'Ae Tpo.J,0- max - 11a1tCHU1:1.n»HO8 BP8MH paapa6OTKH npri6opa; 

T C'_'IUJ. llj.>Vb. - BpeUB cyll{eCTBOBaHHn npn6opa; 

THtJI/. cyUJ. J.f. - Bpe.11.11 Hall8Jl8. cyll{et:TBOBaHHH aneYeHTHon 6aau; 

THO//. pbJ/J. - Bpeu.11 aaqana paapa6oTKHi 

Teep.~vn. min - MEHH1Jan1,Hoe Bpe1,1.11 cepunaoro BunycKa 

0a BupaxeHH.11 r/I/ BH'AHO, qTo npn 6on»mew BpeweHH paapa6oTKH 

ocTaeTcH ueHLme BpeueHH.Ha cepHIHun BunycK npa6opa 14 Teu cauw, 

yueH»maeTcH ero peHTa6emHOCT». 

nanee npOBO~HTCH aHaJIH3 TPY~O8YKOCTH H3rOTOBJl8HHH np146opa, r'Ae 

noKaablBaeTC.11, qTo COOTHOfil8Hl48 Bp8Y8HH H3rOTOBJl8HllH np146opa 14 Bpeue

HH ero aauucna HaxO~l4TCH npl4MepHO 20:I, TO 8CTL, ecnll npH6op OCMUCJlll

BaeTCH 14 143rOT8BJIHBa8TCH B CX8MOT8XHHK8 npnuepHO M8CHU, TO BpeYH ero 

no.llBneHHH He Y8H88 20 Y8CHU8B. Ha OCHOBaHHH npoBe~eHHllX HCCJ18'AOBa

Hll1 noKaaauo, qTo HaH6onee Tpy~oeJJKott onepauHen HBJIBeTcH paapa6oTKa 

14 H3rOTOBJ18HH8 yana KaK B o6nacTH KOHCTpyHpOoaHH.11, TaK H o6naCTl4 

npOH3BO~CTBa. IloaTOUy aBTOP peKOY8H'AY8T B nepByID oqep8'AL uamHHB3Hpo

BaT» KOHCTPYHPOBaHlle H npoH3BO'ACTBO yana, a BO-BTOpliX, nepettTH Ha 

rH6PH'AHO-nneHoqayD T8XHHKy, r'Ae npoH3BO'ACTBO yana BO YHOrOY aBTOYa

TH3HpOBaHO npO!JlifilJl8HHOCTLID. 
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Bo BTopou naparpa~e aBTOp HCCJ18'AY8T BJIHHHH8 yHll~HKaUHH Ha a~

~8KTHBHOCT» UllKJla paapa6OTlfflK-npOH3BO~llT8JIL-IlOTpe6HT8JII,. IloKaaaHo, 

qTo B HaCTO.ll~lln UOU8HT B .ll'A8PHOY npu6opocTpoeHHll cyll{8CTBY8T Tpll BH

'Aa YHll~llKaUHH HJIH TpH cnoco6a llOCTpO8Hlifl npH6opoB: I. 'PYHKUHOH8JILHO

Y3JIOBOR. 2. Bnoqaun. 3. Ilpu6opHo-yanoBon H ~p. KaE'Aun Ha aTHX cnoco-

6oB, ecnn ero paccuaTpHBaT» TOJl»Ko.c TOqKH apeHH.11 paapa6oT<mKa, Hue

eT Macey ~OCTOllHCTB, KOTopue aaTPY'AHilIDT Bhl6Op OilTHUaJILHoro BapllaHTa. 

B inccepTal{l-lll npoBe'AeHa KOMllJl8KCH8il oueHKa C llO3llUllll llOTpe6l:1T8-

JIH, cepznHoro aaBoia 14 1 ecTecTBeHHo, paapa6oTtmKa/2 , 3/. 

B peayn»TaTe aHannaa aBTOP npe'AnaraeT ncnon1,aoBaT» npouelltyTo-

11:Hhln 6noqao~yanoBoil cnoco6. STOT cnoco6 xapaKTep1:ayeTcH Teu, qTo B 

KaqecTBe ~yH1u.u1OHamaon nepB1:1qaoll e~BHHIU,l OH ucnon»ayeT yaen, xoT.11 

~ KaqeCTB8 e'Allli~IU,l CHCT8Uli OH npe~naraeT 6noK. npyrHUll CJIOB8Ull npe.zt

naraeTCH Ha6op 6nOKOB, B KOTOpb!X, _no CllJie BO3MOlitliOCTll, ~CilOJIL3YIDTCH 

O'AHH H Te llte Y3Jlhl. 

KaK yxe roBopHnocL paHee, H'A8PHOe npH6opocTpoeHHe, ecJIH ero 

paccuaTpHBaon KaK arperaTllpOBaHHYID CHCJeuy aTOUHoro npn6opocTpoemrn: 

(ACAil), COCTOllT ll3 3-x OCHOBHblX HanpaBneHHit: 

I. AnnapaTypa ~Jlil aTOl.lHblX aneKTPOCT8HUHll. 

2. AnnapaTypa ~na HayqHoro npH6opocTpoeHHH. 

3. na6opaTopHo-npol:1aBo'ACTBeHHaa annapaTypa. 

06cnyxHBaID~aH aTH HanpaBneHHH cxeuoTeXHHKa H~eHTHll:Ha, oco6eH

HO B qacTH Ull~POBOa norHKll, OTJ!lltme COCTaBJlllIDT JIHWL KOHCTPYKTHBU H 

HeKoTophle oco61,1e Tpe6oBamrn aKcnnyaTaun,H. IloaToMy', 6epa aa o_cHOBY 

yaen, Y~llt_HO OAHH u TOT xe 6JIOK HarOTOBHTL B paaJlllqHJ:llC KOHCTpyKTUBax, 

TO ecT:{'i paaJIHqHllX Hallp8BJI8HHHX. TaKHl.l O6pa3OM, 8W]8KT1'!BHOCT, HC

llOJIL3OBaHllH 6JIOtIHo-yanoBoro JJOTO'Aa y paapaooTll:llKa oqeBH'AHa. Kpoue 

Toro, c noanunn nl06oro cepnllHoro 38.BOAa BalltHa cepmllHOCTb npH6opa, 
,,.. 
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TO ecTI> qeu 6oru,me cepnH, Teu ueHI>me pacxo.ztu - 6onI>me npn6unn. O.zt

HaKo, no 6noqHoMy n npn6opHo-yanoBOMY MeTO)laM .zto6llTI>CH yBennqeHllH 

cepll!!HOCTll HeB03MOlitHO, TaK KaK KaJt,ZtliH 6JIOK B H.ztepHOM npn6opocTpoe

Hllll llMeeT )lOCTaTOqffO uanyD cepllliHOCTI, B Kalit,Z{OM HanpaBJieHllll ll, KpOMe 

Toro, CBOll cne~~nqecKne (B OCHOBHOM KOHCTpyKTllBHUe B KaZ)lOM Hanpan

neHllll) oco6eaHocTn. B peaynI>TaTe npone.zteHHoro aHannaa c.ztenaH BliBO.ll, 

qTo B .ztaHHUll MOMeHT cne.ztyeT llCilOllI,80BaTI> 6noqao-yanoBoll MeTO)l npo

eKTBpOBamrn. 

0.ztHBM ll3 OCHOBHliX napaMeTpoB, onpe.zteIDlDmnx TeXHllKY npoeKTllpOBa

HBH ll 1rnroTOBH6Hllff npll6opa HBnHeTCH npllHHTlie TexaonornqecKl1e MeTO)lli. 

Il03TOMy B TpeTI>eM naparpawe npOBO)lllTCH aHaHll3 ll cpaBHeHllfl TeXHOnorn

qecKorc 111eTo.zta 1rnroTOBJieHllH npn6opoB 3-ro ll 4-ro noKoneH11il. B peaynI>

TaTe aHannaa peKOMeH.ztyeTCH )lrui H.ztepHoro npn6opocTpOeHllH, KaK OCHOB

HUe MeTo.ztu, ueTo.zt TOHKonneHoqaoll n ToncTonneHoqaon Texaonornn. 

B qeTBepTou 11 nHTOM naparpa~ax nepnon rnanu aHan11anpyeTCH cocTo

HHlle pa3BllTllH uamllHllaaun~ npoeKTllpOBaHllH ll ll3rOTOBneHllH npn6cpoB 

H.ztepHOll aneKTPOHllKll. PaCCMOTpeHa 6noK-cxeua aBTOM8Tll311POBaHHOll CllCTe

Mli npoeKTllpOBaHllH ll ll3rOTOBneHllH yana. rro npe.ztCTaBneHHOil 6HOK-CXeMe 

MOXHO oueH~TI, Kpyr 38.ztaq ll o6~eM pa6oT no BOCC03)laHllD ll peannaaullll 

KOMITJleKca 3TllX nporpaMM. 

B ·pa6oTe / 4/ no:npo6ao paccuoTpeHu Bonpocu rrpoeKTnponamrn aneKT

poHHh!X cxeM C nouomI>D 8BM. KaK yxe OTMeqanOCI, Bume, O)lHllM ll3 TPY.ztO

eMKllX npoueccoB HBRH6TCH aa.ztaqa KOHCTpyllpoBaHl1fl np116opa. B § 14, 

§ 15 11 o6aopax / 5,~/ no.ztpo6Ho paccuoTpeaa npo6neua peannaaun11 aTnx 

3a.zt~q. KpoMe Toro, )lOITOHHllTeRI>HO paCCMOTpeHu TaKne anropv,TMu, KaK 

anrop1-1T1.m li1Teila6epra n .ztp. i no1taaaao, '!TO .ztaHaua anropw:ru rrpn paa

uemeHllll 34 MO.ztynen pemancfl 20 MllH. Ha 9BM IBM 7094, t!TO HBRH6TCH )lO

CTaToqHo Tpy.ztoew-:on aa:ziaqett, 3.ztec1, xe paccM0Tpe1m HeKoTopue anrop11T-

8 

NH rpaccnpoBKH, ae Bome.ztmne B o6sopu. B 118.CTHOCTB, pacc11orpeH an-

ropHTu IlOCJie.ztOBaT8JII,HOl'O IlOBCKa, /4 /i°,<'-/,1 

F /tf(Ki-t/J = . r If'' 1/ 
/' Jl-1 m111 r.~c/ 

JfKt Jim /Im - IIHOZeCTBO B8HOpOB. 

IlpOBO)lOHO Cp8.BH8Hlle nocne.ztOBaTOJII,HOl'O aJil'OpllTUa C B8BeCTHWI 

Ml'OpllTMOU JIB, 

H8.ll6onee TPY.zt08YKOtt aa.ztaqeR npoeKTllpoBaHHH HBXHOTCH 3a.ztaqa paa

pa60TKB TeXHBqecKott )lOKyYeHTa~n. BecI> nepeqeHI, J{aHHHX aa.ztaq )lOCTa

TQqffQ BenllK 1 a o6~aH TPY.zt08YKOCTI, llX OU6HllBa8TCH WHPIIOtt IBM B _500 

qeJI.neT. IT03TOMY B )lllCCepTa~ll 6HJIH Bli6paHH HaH60Jiee aKTyaJII>Hlie llS 

HBX. K HHY cne~yeT OTHe~Tll Cll8J{YDJJU1e aa.ztatm: COCTaBneHHe Ta6mtu 

npOBO.ztOB Ha KpOCCOBlie cxeuu 6nOKOB B npn6opoB, Ta6JIBU .ztnH np03BOHKll 

KpOCCOB, B8J{OUOCTH-H cneuH~llKaUHll (BIT H CIT). 

CJie]{ym~as aa.ztaqa, pemeHHe KOTopott paccMoTpeHo, HBJIHeTCH aa.ztaqa 

TeXHonornqecKoll npopa60TKH npH6opoB H.ztepaon 8JI8RTPOHHKH. IlpHBOJ{HTCfi 

6noK-cxeua ,exaonorBqecKott npopa6oTKB .ztoKyueaTalU1ll, a TaK:e paccua

TPHBaeTcH npnuep, BJIJIDCTpnpymJJU1tt TPYJt08MKOCTI, 8TOI'O npouecca H CJIOX

HOCTI, BBe,zteHllH B SBM. TaK, HanpH11ep, ltlH~opuaUHH O )l6TaJIH cpe]{Hett 

cnogHQCTll COCTaBnHeT 25-30 nepWOKapT. A npol'p&IMH J{Xfl TOKapHO~pe

BOJII,B6pHOl'O CTaHKa XpaHHTCH B 43 30Hax H_a YarHBTHOR neHTe SBM 
0 ypan-4". 

EaccuaTpHBaeTCH Taime BOSIIOEHOCTI, aBTOYaTHSauHH H8l'OTOBJI6Hllfi 

woToma6noHoB. IloK~aaao, qTo pemenue SaJtal!H .ztaet aan6onI>mHtt a\l)q)eKT 

npH•BHe]{p6HHH ee ~ llHCTBTyTax R,1tepuoa ~H3HKH. 

3HatmTenI>Hliit 8KOHOYBqecKllit aqxpeKT J{OCTHraeTCH pememiew 3a)latm 
-~ 

aBTOMaTHqecKptt no.ztrOTOBKll neHTli J{JIH CBepnoBKH OTBepCTHtt, qTo TaKE6 

noKaaa.Ho B paccuaTpHBaeuou naparpa~e. 

0.ztHOll HS BaztHettmnx aa.ztaq no.ztrOTOBKll npH6opoB B npOllSBOJ{CTBe 
HBJIHeTCH onpe.zteneHlle ~YHKUllOHBpOBaHHH yanoB, 6nOKOB n npn6opoB. 
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PaCCMOTpeHO H8CKOJU,KO M8TO;l{OB, ony6JllKOBaHHblX B nepHO;l{HqecKoll JIHTe

paType, B qacTHOCTH, no;npo6HO paccwoTpeH M8TO;l{ ;nHarHOCTHqecKHX cno

Bapell. IloKaaaHo, ~o BpeuH T, HeOOXO;l{HMOe ;nnH IlOCTpOeHHH ;nHarHOCTH

qecKoro cnonapH (6ea neqaTH) c o6~eMo»,., 250 Tpexnxo;nonwc: li-HE,coc

TaBnHeT OKono 2-x qac~s (Ha SBM BSCM-4). 

IlpoBe;neHHHll B §I.I,§ I,2 H yqHTHBaD!ll}!il BOSMOZHOCTH HHCTHTyTa 

H OTpacnH aHanHa, noaBOnHn c;nenaTb BHBO;n, qTo HaH6onee aKTYaJibHHMH 

SaAaqaMH MOZHO CtmTaTb MamHHHOe npoeKTHpoBaHHe H HarOTOBJI6HHe yanoB. 

Cne;nyDmell-aaAaqett JtBnHeTcH aaAaqa KOHTponH, ocooeaao aiMieKTHBHaH 

npn cepHllHOM npoHSBO;l{CTBe. 

BTopaH rnana ;nHccepTaIU1H noc»HmeHa nccne;nonaHnn, paapa6oTKe H 

BHe;npeHHD YHKpoyanoB qaCTHOro npHMeHeHHH C Il0Bl:ml6HH0ll T8llJIOOT;l{aqett. 

Ka.K 6uno noKaaaao B rnane I, o.ztWH n, nazHettmHx ~aKTopon, .ztaD~x 

BOSMOXHOCTb IlOBHCHTb T8XHHqecKHe BOSMOZHOCTH cxeM npH noBwneHHH npo

H8B0.ztHT8JlbHOCTH Tpy;na, - BHe;npeHHe rH6pH.ztHO-HHTerpaJibHblX WHKpocxew 

H 6on»mHX rH6pH;nHO-HHTerpan»HWC MHKpocxew. 
, 

B ;nnccepTaU.HH npH»e;neao ~OTO cxeu o.ztnoro aaaaaqem1H, paapMo-

TaHHblX Ha aneMeHTHOtt 6aae m H IY IlOKOR8HHtt. lia pHCYHKa BH;l{HO, qTo 

HCilOJibSOBaHHe TOHKOllJI8HOqfiOH TexaonorHH H 6ecKopnycHblX HHTerpan»HblX 

YHKpocxeu ;naeT BOSWOEHOCTb noqTH B 40 paa·yBenHlfflTb CT8ll8Hb HHTerpa

Il,HH npH yBeJIHqeHHH npOH3BO;l{HT8JlbHOCTH TPY'Aa H HaA8XHOCTH YHKpocxeu. 

O;nHaKo, OAHHM HS C.ztepxHBaD!ll}!X ~KTOPOB paaBHTHH AaHHOro HanpaB

nemrn HBJIH8TCH orpaHHqeHHe MOl!IHOCTH pacceHHlrn 6eaKopiiycHblX aKTHBHWC 

9Jl81J8HTOB • 

PemeHHD 9TOtt SaAaqH, a TaKxe paapa6oTKe H BHe;npeHHD PH.zta YHK

poyanoB qacTHOro npHY8H8HHH llOCBHmeaa BTOpaH rJiaBa .ztHCCepTail,HH. 

B nepBOU naparpa~e paccuaTpHB88TCH ueTO;l{ KOYllOHOBKH UHKpoyanoB 

IJ'.aCTHOro np1U18H6Hlifl C llOBHW6HHOH TennooT;naqett. 110 .zt8HHOMY l.leTO;l{Y 

IO 

IlQ.zt CHTaJIJIOBYD IlO.ztJIOllKY IlO.ztKJiaAl:ltl~8TCH no.ztJIOlitKa Ha OKHCH 6epHJIJIHH, 

KOTOpaH O;l{HOBpeueaao cnyaHT KaK HSOJIHTOP H xopomHll TennonpOBO.ztHHK. 

ECJU'I B npou,ecce KOYilOHOBKH cxeuu H8KOTopue TPaHSHCTOPH OKaaHBaDTCH 

B cepe.ztHHe IlOJIH TOnonorHH H no cxeYOT8XHHqecKHM coo6p8.llteHHHU WC 

H8Jlb8H BHH8C!ll Ha Kpaa, TO no npe.ztnoxeHHOtt T8XHOJIOrHH C IlOMO~D na

sep~ B CHTaJIJIOBOtt IlO.ztJIOXKe CB8pJIBT~H OTBepCTHe /B,9/ H npH c6opKe 

UHKpoyana TpaHSHCTOP nowemaeTCH B OTBepCTHe Ha 6poKepHTOBYD IlOAJIO~

Ky. B aTou ze naparpa~e orraclilBaeTCH TeXHOJioraqecKHil npouecc naro

ToBneHHH MHKpoysnon,peanHSOB8.HHHtt B Cillllille. 

C Il,8JlbD anpnopnoro pacqeTa H 0Il,8HKH T8llJIOBhlX rpaAH6HTOB B 

npe.ztnoseHHOtt KOMilOHOBKe BO BTOpOM naparpa~e npoBO.ztHTCfl TeopeTHqe

CK06 HCCJI8.ztOB8HH8 pacnpe~eJieHHn T8IlROBhlX rpaAll6HTOB no 6poKepllTO

BOll IlO.ztJIOlltK8 • 

PacqeT tennoBoro noJIH npoBO'AllTCfl C IlOMO~D ypaBH8HllH Ilyaccoaa 

Jl:J£ 7/u + a2u _ w'/.Y.,½ z) 
o.X2 + oy2 oZ.z - --X 

r.zte Jr= T-8 , r.zte T= T(.Y.;', z) - TewnepaTypa TO~ll 6poKe-

pllTa; 8 - TeunepaTypa orpysanmen cpe.ztu. nJIH pemeHnH nocTaBneaaott 

3aAalffl MOXHO aanncaTb CJI6.ztYDl!tZ6 rpaanqaue YCJIOBHH. 

nnH 60KOBhlX IlOB8pXHOCT8tt MllKpOCX6M 

olf"/ --hlfl . utrl =-hlfl -;;,v-/ . = -1ruj 
aY f~=-a - fx=-a. 1 'iJ.X f:,(=a. /.;~a 1 'dj' &=-t ',f--1 

ou/ __ 1,.rl . h,,, -9!..... 
'iJJ /:,,=I - "&=& I .,A. 

o6weaa. BepxHHfi rpaa1, 6poKepHTa T8IlJIOH30JillpOBaHa, TaK KaK.JJJ,.:,;>...la.1m~ 

, r.zte ol - Koaqxl>nu,11enT Tenno-

IlOSTOMY 

_:•:.;. 

air] = o 
di!. Z=O 
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HHl!tHHH rpaHb YAOBneTBOpHeT ycnOBHHM 8CT8CTB8HHOil KOHB8K~H 

Ju/ = -hvl 
-az f~=c h=c 

B pesynbTaTe npoBe:zteHHwc pacqeToB 6Wio noKasaHo, qTo :ztrut :ztaH-

HOil KOH~llrypaunn UHHpocxeu pesynbTHPYDIItH6 YPaBH8HHH 6y~_T HM8Tb 

BH:zt: 

v(.x,y}=2!/J-/!U +.f'IJ.x~/-ltlf +f/Jy-;) 

V-(.x.j/) =~IJ(/-4S.x)f.;-/J,5"y) 
- ;ztnH CRTanna 

- :ztnH 6poKepaTa. 

BWI npoBe:zteH pacqeT H llOCTpOeHU Houorpauuu H8M6H8HHH UODtHOCTH 

pacceHHHH aKTHBHWC aneueHTOB, npa YCT8HOBK6 Ha 6poKepHT, B saBHCH

UOCTH OT pasuepa H TOn~HHU KpllCTanna. PaqqeT noKasan, qTo HCllOllb30-

Baane 6poKepaTa B KaqecTBe no;ztnozKH ra6pH:ztHoa cxeuu nosBonHeT yBe

nnqaTb npe:ztenbHO ;ztonyCTllMYD UODtHOCTb 6ecKopnycHwc TPaHBHCTOPOB. 

C uenbD npoBepKH TeopeTaqecKHX BWIO;ztOB, a TB.Kllte C U6nbD BliHB

neHHH TennoBwc peuuoB npn nunynhcHou pesaue HCToqaaKa Tenna, 6u

na npoBe;zteHa aKcnepaueHTanbHaH npoBepKa pesynhTaToB. 

B :ztHCcepTall,HK npKB~;zteHu T~opeTaqecKae a aKcnepnueHTanbaue pe

aymTaTu HsuepeHHH TennoBoro nonH Ha 6poKepHTOBO~ llO:ztilOXKe. 0TKilO

H6HHH aKcnepaueHTallbHUX pesynbT8TOB OT pacqeTHUX He npeBumaDT 15% 

B,;ztaanasoHe UODtHOCTH OT 2 'AO 6 BT. PaCXOX;zt8HHe 8TO MOXHO o6~HCHHTb 

Teu, qTo B pacqeT 6pancH paauep no;ztnoxKa, a npa aKcnepnueaTe Tenno 

OTBO;ztliilOCb qepea Kopnyc, KOTopun aueeT nno~a,it~ HeCKOilbKO 60Ilbme, 

qeu 6poKepHTOBaH no;ztnox~a. 

Ha OCHOB8.HHH nonyqeHHUX pesynbTaTOB 6uJIH llOCTpOeHU SaBHCHMOCTll 

TeunepaTypu llO;ztilOXKH OT paCCTOHHHH ;ztO HCTOqHHKa Tenna. ~nH llOCTpoe

HHH MHKpoyanoB, pa6oTaD~ B aunynbcaou pexaue, 6una npoBe;zteHu a.Ha

noratmue accne;ztoBaHna. 
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Ilo paapa60T8HHOll M8TOAHKe H8MH 6un cnpoeKTHpoBaH pH;zt UHKpoya

IlOB qaCTHOro npnueneHHH a:ztepaon 8X6KTpOHHKH. B Ta6naue npHBe:zteHU me 

OCHOBHue napaMexpu / 33 ,34/. Bee paapadoTaaaue unKpocxeuu aaroToBne

Hu Ha coa;ztaHHOM B Hameu HHCTHTyTe 7qacTKe no nponaBO;ztCTBY UHKpocxeu 

qacTHOrO npnueHeHHH, Ha KOTOpOM HaroraBnHBaJmCD KaK OllUTHli6 o6paauu, 

Ta.K ll OllUTHHe napTnH. 

TpeTbH rnaBa ;n;nccepTa~HH nocBH~eHa BOnpocau peanaaaunH annapa

TYPhl HAepHoro npH6opocTp06HHfl no 6noqHo-yanOBOMY Y6TO:ztY, npeAJIO~eH

HOMY B nepBon rnaBe ;n;nccepTaunn. Ilpnqey paccuoTpeHa peannaa~n Ha 

aneueHTHOil 6aae lll-ro ll IY-ro IlOKOil8HHli. 

KoMIIOHOBKa mo6oro npMopa a;n;epHOil aneKTPOHHKH HaqHH86TCfl C KO!J

llOHOBKH BTopnquwc HCTOqHHKOB IlHTaHHH. BHe;n;peH~e aneKTPOHllKM Ill llOKO

JieHMfl CYlll6CTB6HHO yMeH:r,omno ra6apllTU annapaTyphl, O;ztHaKo, O;ztllOBpeuen

HO yBeJIHtrnJio y;zten:r,Hoe aHepronoTpe6nettne. OO~eu, aaHuuaeuun BTopnqHHM 

l1CTO"l!U!KOM IU!Tamrn (B1iil)' ;n;OCTMraeT 50% H 6oJiee OT 06ll!ero 06Mua. 

n nepBou naparpa~e qeTBepTon rnaBu ;n;HccepTa~n paccuoTpeHhl nyTH pea

mrnarurn mm c !JllHm.1anbH111rn rac5apnTmurn paauepmm 11 np,rne;zten1:1 neo6-

xo;n;nuhle B&pa~ellllH ;n;mI HX pacqeTa. rroApOOHOe OilHCaHHe MOTO'AHK, a 

TaKl1te HOMOrpaw.m 11 TaOJIHUbl .ZPlfl pacqeTa npHBeii;eHu B pa6oTaJi:I II• 12 • 
13 • L't/. Oo'bel.l ycTpoliCTBa n11TaHHH onpe;zte.mrnTcn Bupaxem.1eM: 

1-? I ,r V. = P;, J · Kp d;?: 0, (JtJ./ // KU ){K 

a np11 npl!HJ]tllTGJlbHOH J:SGHTllJUiIUrn 
JJ;, = 0, 0011/;-u /(K 

r;n;e {J5- - o6neM ycTpollcTBa m1Tamrn /n/; 

Po - Bb!xO,llHaH MOU\!IOCU /BT/ i 
2 - i;:n~11.. ycTpO~CTBa IlilT8H,1fl fIPH MaKCilMtlnbHOM HanpHESBilM. 

;npyrott rrpo611euotl KOMilOHOBKU rrpu6 op OB. , ItaK 6blil0 CKB38HO Bbll!ie' 

llB1'J16TCfi ycTpa:reHl1e rrouex OT conpOTilBJI6Hl1fi nepexo.nHL!X ROIIT&KTOB ue-

yz 
.I,.) 
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nel,l TPaHClifiIUiH nanpnxenal,l H T.;n. Ewm pacCYOTP8Hll TPH Bli~a BKnllqe

mrn mm B cTo£\Ke H onpe~enenu nyJu,cauaa B ToqKax noTpe6neHHll ;nna 

o6utmoro KOHCTpyapoBaHHll 
(), = [Rwr.4A +f(lrw +,?/rKJ]AL . /IJIJ 

li'5 tlt:m 

IlpH npaueHeHHH ueTo;na Bl:llleceHHOro ~enHTena, nynLcaQHH 6y~yT 

OilP8'A8lIHTLCll cne~yll~HU BllpalteHHeu: 

l = R.:U- tJL JIJ/J 
t;.i llem , 

Zj'I! /?✓~ = 'bx +,?R,,, -'-RK 
K 

Ha OCHOBaHHli npoBe~eHHoro aHanHaa HaUH 6lln IlP8'AlIOX8H cnoco6 

KOYilOHOBKH C 'A8U8HTpanaaaIU1ell. B 8TOM cnyqae CTa6HJIH8aTOp o6cnyim

BaeT TOlILKO qacTL ycTpol,lCTB li nynLcaQHH ecTeCTB6HHO 6y~yT UHHHYalILHll. 

B ~accepTaIUiH npHB8~8Hll OCHOBHlle Bllp8.llteHllll li HOYOrpauuu 'AJIH 

pacqeTa 6noKOB c ~eueaTpannaaQHel,l /I4/. 

B Ta6nnue 2 npHB6A8Hll OCHOBHll8 xapaKTepHCTHKH BTOPH'4HblX HCT0'4Hli

KOB nnTaHHH 'AlIH annapaTypu aaytmoro a peaKTopHoro npa6opocTpoeHHH. 

0AHHHM H8 opHrHHalILHblX pemeHHtt, HCllOlIL80BaHHWC B 6noKax IlllTa

llHH, fil3IDl8TCfi YHH~HUHpoBaHHaR kOHCTPYKIU1fl 6noKa EHH-150, B KOTOPOM 

B KaqecTBe TennooTBo;na ncnonLayDTCH Tpy6u, o6paayeuue PaAHaTopaua. 

C O;z(HOll ll3 CTOPOll Tpy6u ycTaHOBneH B8HTHlIHTOP, KOTopul,l coa~aeT no

TOK, 6lIH8KHl,l K 4 u/ceK. TaKHLI o6paaoM, y;nanocL IlOBllCllTL CHHUaeMyll 

noneaHyll MO~HOCTL Ha 30% no OTHOmeHHll K pauee cy~eCTBOBaBmeuy 6no

KY EHH-90. 

EnoKH npomnH rocyAaPCTB8HHll8 HCilllTaHHH H cepunuo OCBaHBallTCfi 

na aa.Bo;ne 11Teuaop11 B r.:z{y6ue. :z{na nHaHHll annapaTyp1:1 peaKTopuoro 

np:a6opocTpoeu11a 6WI paapa6oTaH ,llfl,1t 6noKoB B1:1npm.iHTenen H cTa61rnnaa

TopoB (Ta6n.2). Bee 3TH 6noKH H8I'OTOBlI8Hll Ha OilllTHOM aaBo~e npe;n

npHHTlifi H TaKllte npomnH U8XB6;z(OMCTB6HHU8 H rocy;napCTB6HHH8 HCil~TaHHH. 

O;nHaKo, c uenLll e~e 6onLmero noBllllleHHH y;nem,Hon uo~HocTn npn coxpa-

I4 

H8HHH HJIH YM8HLm6HHH paauepoB HCTO'llHHKa IlHTaHHfi nccne~oBaH Bonpoc 

coa;naHHfi HX Ha OCHOB8 ll6TO;z(HKH rnaBu rr. nna peannaaUHli ;naHHblX MHK

poyanoB 6unu paapa6oTaHH npeQHaHOHHue cTa6anuaaTopu, ocHOBHue xa

pB.KTepHCTHKH KOTOPl:lX npHBe~eHll B Ta6nu~e I. CTa6HnllaaTOPli Blill0lIH6Hll 

Ha OCHOBe M6TO~HKH, onacaHHOl,l B rnaBe rr Ha aneueHTHO~ 6aae IY noKo

neHHll. B HaCToamee Bpeua OHll I'OTOBHTCH ~JIH nepe~alll1 Ha cepllllHoe 

npOH8BOACTBO. Ha HallleM yqacTKe HX BunymeHO,., 300 WT. 

PaaBHTHe T6XllHKH ll IlOHBJI6HHe paanaqHux nyTett peanHaaUlill ycT

pollCTB, po~~aeT npo6neuy OilTHMalILHoro nyTH npoeKTHpOBaHHH Toro HJIH 

unoro ycTpollcTBa. 3aqacTyD peanHaaQHa Toro ana HHoro TexHnqecKoro 

napaueTpa He HBntteTCH npo6neuon. BaxHee onpe;nenHTL onTHYanLHull nyTL 

B nnaHe CKOpOCTH peanaaaUHH, MHHHMalILHQl,l TPY'A08MKOCTH H CTO~MOCTH 

npoeKTHpyeuoro ycTpolcTBa /IS/. 

B qeTB6pTOM naparpa~e paCCYOTpeHa weTO~HKa, KOTOpan Il08BOlIH8T 

anpaopa (8CT8CTB6HHO, npa 3HaHHB Ha~epxeK npOli8BO;z(CTBa Ha Toll Hllll 

HHOll onepaQHH) onpe~enHTL OilTHUanLHlitt BapHaHT TeXHHqecKoll peanaaa

UHH ycTpOllCTBa. 

f{(t+i} = min [t(.i;J) -o,·J)}j[A(t)-Pi· (t+ 1)} + 

+? a,f Pi-(t) + 2l ti~·P,-(t)+(J--2)/.J;-

~- :, .I/ .. 2j. .. h;I. j=J. 2, .. 11 

r;ne P(t + V - ueHa Ha'Aenaa B uoueHT t + I 

.l· J;· - KoJmqecTBO yanoB, npoHaBe;neHHoe Ha6opo11 cnoco6oB J· ; 
t .J;· - Koa~au11eHT aaTpaT ipy;na Bu6pa~Horo Ha6opa cnoco6oB; 

Pt· ft)-: ..'.:. ueHa Ha;nenaa B IIOM6HT f .~~- . 

O·S: ~ !.·{ 
' '/ 7,· ~ . TO ecTL KoJmqecTBO yanoB, npouaBe~eHHUX Ha6opou cno-

co6oB ~- OTH6C8HH~e K e~HHHUe BpeueHH aaTpaqeHHOro Ha yaen npH 

npOH3BOACTBe no 3TOMY ze cnoco6y. 
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CTpOH rpa~lltm B KOOP'AllHaTax ueH, no nepeceqeHllD ToqeK UOl!tHO 

onpeA8JW'fD H8'A8PZKli npH npoHSBO'ACTBe T8Y HnH HHI:nl cnocoeiou O'AHOro 

H Toro xe ll8A8JillH. XapaKT8PHWI CinoKOU B STOY OTHOmeHHH HBnHeTCH 

sanouHHaD~ee ycTpOttCTBO. IloaTOUY BTOpaa qaCTD nap&.rpa~a IIOCBH~eHa 

HCCHO'AOBaHllD TPYA08MKOCTH paaJIDllliblX aTaIIOB npn npOll3BO'ACTB8 (SY). 
~ccneAOB8Jlli ll npllB8'A8Hli rpa~HKH CTOHUOCTH OT6paKOBKH lf)eppll'fOBblX cep

~etmHKOB, noKa3aHO, qTo Bpeua, a cne'AOBaTeHDHO, ll CTOHMOCTL OTCipa

KOBKll ~eppHTOBblX C8P'A8qHHKOB ~O~IJIJ B HeCKOHLKO paa CionLme, qeu 

cep~elllillKOB p 0,6 uu. 
PaccuoTp8Hli H npllB8~8Hli TPY'A08UKOCTH HaroTOBneHHH uaTpnu Ha 

lf)eppaTOBWC cep~eqaimax pasm1traoro AHa1.1eTpa npll paannqawc cnocoeiax 

npomHBKH 3JJ-3W ' 31J·Lfw' • PaccuoTp8HU paanntraue CTPYKTYPHU8 

cxeuli noc-rpoeHHH SY, qaCTL HS KOTOpblX 38JllH~8HU 8.BTOPCKHUll CBll~HT8hD

CTB8JIH /I6,I7/. 

Ha OCHOB8J1Hll npllB8~8HHOrO aHannaa CiHnO noKaa~HO, q'fQ HEWCionee 

TPY'AoeuKott onepamtel, CAepimBaD~ett 'ABHLHettmnn .nporpecc pasBHTHH SY 

Ha ~eppHTOBblX cepA8tmHKax, 8Bn88TCH npomll~Ka_uaTpHU. nna ycTpaH8HllH 

yKa38.HHOro H8AOCTaTKa, H8Mll Cilin llP8'AH0%8H cnocoei npomHBKll uaTpnu 

CAB08HHUM npoBOAOY, qTQ COBMeCTHO C paspaeiOTKOtt TaKoro npOBOAa, no-

3Bonnno yueHLWllTL TPY'A08MKOCTD H3rOTOBneHllH UaTpllU MllHllUYM Ha 20% H 

pemHTD npoeineuy opraHH3aUHH npomHBltli uaTpHU CIIOCOOOIJ 31)-f'u/ Ha ~p

pHTOBWC KOJII,~ax J.{llaMeTp0!.1 0,4 H npomHBKH MaTpH~ cnocoeiOM 21JH 2,5z/
17

/ 

Ha weppwtOBWC KOJIL~ax /J 0,3 H 0,I8. 
Ha OCHOBaHHH npeJ.{nO~eanoll ueTO'AHKll npomHBID1 CJ.{BOeHHI:l.U npOBO,l{OM 

IIO 6noqHo-yanOBOMY MeTOJ.\Y KOHCTpyHpoBaHHH CiWI paapaeioTaH PHA aanouH

HaIDll{HX ycTpOtlCTB Ha aJieMeHTax ill H 1Y llOKoneHHfl/18 , 19, 20 , 21 ,
2
9/. 

B Ta6n.3 npHBe'AeHU HX OCHOBHI:l.6 xapaKTepHCTHKH. XapaKTepnoll ocoeiea

HOCTI,10 6JIOKOB HBnfleTCfl TO, liTO OHH Bl:l.IIOnHHI0'.1:CH no 0,l{HOll cxeue KaK 

I6 

'AlIH na6opaTopno-IIpOH3BO'ACTBeHHOl:l, TaK ll 'Allfl annapaTypli peaKTOpHoro 

H nayqaoro npneiopocTpoenna. B nocneAHeu naparpawe TpeTI>ett rnaBu 

paccwoTpeHa aneueHTHaa Ciaaa H Texan1<ecKaa peairnaaunH aanouHaa10ll!llX 

ycTpollcTB IY noKoneana. IlpllBe'Aellu napaueTpu, cxeuaue pememrn n ocu11n

norpaMuu reHepaTopoB TOKa aanncll H aanpeTa, KJlllqa Bueiopa aJ.{peca H 

HOBl:IX pememrn ca!.IOKOHTPOJillpyeuux: 3a~OMHHaD~ ycTpOttCTB H T • .11 • !Ipo

B8A8HHUe o~emm IIOKaa!llla!lT, qTo BSY-2, BunonHeHHOe Ha aneueHTHOil 

6aae m noKoJieHHH saanuaeT o6~eu Vm = IOOOO cu3, a aa onncaHaoll 

aneueHTHOll Ciaae IY noKoneHna Va= 6500 cu3! Kpoue Toro cneJ.{yeT yqn

BaTL, qTQ B paccuaTpHBaeuou ycTpOl:lCTBe Ky6 IIOIJHTH OCTa8TCfl H8H3MeH

HliM. IloaTOMY 683 yqeTa Kyeia IIalJHTH COOTHOmeHHfl IIO oei~eMy BHrHHAflT 

cneJ.{yDll!llY o6paaou VH! = 5500 cu3 ~= 1700 cu3 • KaK BHJ.\HM, rroqTn 

B 3 paaa coKpe~eHHe oei~eua. 

KpaCHOl:l HHTLD nepBoll rnaBU npomna UUCHI, 0 HeOoXOJ.{HUOCTH ManIHHH-

3aUHH BonpocoB npoeKTllPOB8.HHH IIpHCiopoB HJ.{epaoll ~Jld~TpOHHKH C O'AHOil 

CTOpoau H aeoeiXOJ.{HMOCTH uamnunaaunn H aBTOMaTH3aUHli npoeKTHpOBaHZfl 

WHKpoyana H yana - C 'APYrOll CTOPOHU. IloaTOMY qeTB6pTaH rnaBa J.{HC

cepTaUHlt IIOCB811{8Ha HccneJ.{OBaHl1IO H BH8.l.\P8HHD llaTeMaTHqecKoro oeiecne

qeana uamHHHoro KOHCTpyHpOBaHHH 11 aBTOMaTH3HpoBaHHOro H3rOTOBneHllH 

~OToma6JIOHOB MHKpoyaJIOB n yanOB ~acTHoro IIPHMeHeHHH. 

B nepBOU naparpawe npOB8J.{eH KOHKpeTHlil:l aHaJlll3 aaJ.{aq MaUIHHHOrO 

npoeKTHpOBaHHH yaJIOB H H3rOTOBneHHH WOTomaeiJIOHOB MHKpoyanoB. 

PaCCMOTpeaa MOJ.{8Jll, neqaTHOl:l nnaTH I40xI6U MM 11 I55xI58 MM, npHHHTJreB 

ACAIT aa OCHOBHHe • Hu. OCHOBaHHH llP6AH0llt8HHOl:l MaTeMairnqecKoll MOJ.{enH 

11 np~BHna peHTa 123( IIOCTpoeHI:l. HOMorpaMMH, IIO KOTOPUM anpHopH MO~HO 

onpe'AenHTL•:~cno KOHTaKTOB aa paa~eue H qncno 11nKpocxe11 Ha nnaTe HnH 
. :"·.;· ,. 

llO,ll;HOllKe. MHKp'oyana • 

IlpoBeAeHO HCClI8'AOBaHHe KOH~Hrypal.UlH llC H KOH~HrypaUHH nocaJ.{O

qHl:IX uecT aa Koa~nu~eHT ncnonL30BaHHH nno~~H neqaTaon nnaT~. 
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llir -(-~ -1(11, +I}+ 2/lt-111.,h,-l}_J = £ 
/71v /11,r 

Ha OCHOBaHHH npOB8.I\8HHblX HCCil8.I\0BaHHll COCTaBneHli Tpe6oBaHHH K ne

qaTHOtt nnaTe npll ee npoeKTHpOBaHHH ll H~rOTOBneHHH aBTOUaTH8HpoBaH

Hli11 cnoco6ou. 

B nenax o6ecneqeHHH TeopeTnqecKHX llP8.IlllOCWIOK coa,1.1.aHHH U8HTpa 

uamHHHSHPOBaHHOro HaroTOBneHHH ma6nOHOB UHKpoyanOB H yanoB B C!lli~Ile, 

a Tane oueHKH OTpacneBoro ueHTpa,npoeKTHpyeuoro B r.ny6ae Ha a-,1.1.e 

TeHaop, BO BTopou naparpaqie npoBo,1.1.HTCH MaTeMaTHqecKoe Hccne,1.1.oBaHne 

ero CTpyKTYPHOtt CX8Mli. 

nlO()aH cxeua U6HTpa / 24/ B CB08M nepBOM npH6HHE8HHH coa,1.1.aeTCH 

Ha OCHOBaHHH HHTYHTHBHblX npe,1.1.noc1;1noK H 0611U!X OU8HOK. 0.IlHaKo, Kor,1.1.a 

TaKaH cxeua C08,l).aHa, Heo6XO.I\HMO npoBeCTH yTOllliHD~He oueHKll C Teu, 

qTOOli yTOllliHTb COCTaB 06opy,1.1.0BaHHH H nepepacnpe,1.1.eru1Tb HanpaBneHHe 

llOTOKOB HHqiopuamm. 

~8B8CTHli H8CKOHbKO M8TO,l.l.OB OU8HKH U8HTpOB: I. nniM>epeHUHanbHlitt 

U8TO,l).. 2. MeTO,l.l. ApTaMOHOBa. 3. MeTO,l.l. uo,1.1.ennpoBaHHH Ha 3BM. IlepBwt 

118TO,l). oqeHb Tpy,1.1.oeuo~, ecJIH ero He BOCllpOH3BO,l.l.HTb Ha SBM. BTopon 

U8TO~ npHBneKaeT CBOett npOCTOTOll H onpe,1.1.eneHHOCTblOt HO HCll0Ilb30BaTb 

ero oqeHb Tpy,1.1.Ho, TaK KaK MeTO,l). npe,1.1.ycuaTpHBaeT aHaHHe MHOXeCTBa 

BepOHTHOCTH. B ,l.l.HCCepTaUHH ripe,1.1.noxeH 0,1.1.HH HS BapHaHTOB ,1.1.aHHoro ue

TO,l).a, KOTOpt1tt paccuaTpHBaeT CHCTeMy B nJ06oll UOM8HT BpeueHH nyTeM 

IlOCTpoeHllH Ta6nHUl;I COCTOHHHtt. 

Ilo,1.1.po6Hee ueTo,1.1. onncaH B pa6oTe 1241, a,1.1.ecb xe npHBe,1.1.eHa Ta6-

nnua 5, B KOTopoll n0Kaaaa1:1 peaynbTaTli pacqeTa no Bceu paccuoTpeH

HtlM U8TO.I\HKaM, B TOM qncne ll C uo,1.1.enHpOBaHHeu Ha ::IBM. Ha OCHOBamrn 

IS 

,) 

Ji 

J 

npe,1.1.noxeHHOll UeT0,1.1.HKH H npOB8,l.l.8HHblX pacqeTOB, B HaCTOH~ee Bpeua 

aaKoaqeHo pa6oqee npoeKTHpoBaane ueHTpa Ha cTpoa~euca B r.nyoHe aa

Bo,1.1.e 11TeHaop 11
• 

npyron aKTyan»HOll aa,1.1.aqett aBTOUaTHaa~HH npoe~THpOBaHHH H Ha

rOTOBneHHH annapaTyp1;1 ill u IY llOKOneHHll, KaK 61;1no noKaaaHO B rnaBe 

I, ITH ill HBHH8TCH HCilOH»80BaHH8 rH6pH,1.1.Ho-nneHOllliblX MHKpocxeu. 0,1.1.Ha

KO, BHe,1.1.peHHe rn6pH,1.1.Ho-nneHOllliOll'Texaonornn 6ea 06ecneqeHHH npoHaBo

,1.1.HTenbHoro HarOTOBneHHH qJOTOma6nOHOB CBO,l.l.HT Ha H8T BCe npenuy~eCTBa 

BBO,l.l.HMOll TeXHOnorHH. ITOSTOUY 61:1no paapa6oTaHO H BHe,1.1.peHO uaTeMaTH

qecKoe o6ecneqeHHe cHcTeu1;1 uamHHHaHpoBaHHOro HaroToBneaHa rn6pH,1.1.Ho

HHTerpanbHblX MHKpocxeu. 

IlpH pa6oTe no ,1.1.aHHOll CHCTeue Bee qJOTOma6nOHli ,1.1.enHTCH Ha TpH 

rpynmi, Kaz,1.1.aa Ha KOTOpblX HMeeT TY 1rn11 HHYD Tpy,1.1.oeuKOCTb HSrOTOB

nemm. 

Hccne,1.1.oBaHHH noKaaaJIH, qTo Kas,1.1.aa rpynna HaH6onee aiMieKTHBHo 

BblllOHHH8TCH Ha onpe,1.1.eneHHOU ooopy,1.1.oBaHHH. llosTOMY HaUH 61:1no paapa6o

TaHo MaTeMaTHqecKoe 06ecneqem1e aBTOll8TH3HpOBaHHOro HaroTOBneHHH 

~oToma6noaoB ,1.1.na K~oil rpynn1:1. TaK, Bee ~oToma6noHli cpe,1.1.Hell rpynn1:1 

CJIO%HOCTH maroTaBID!BaJJTCH Ha paapa6oTaHHOM ,1.1.na aTOtt UeJIH 3M-70IM c 

nocne;LtyJJIIU!M yueHbW8HH8Y H uynbTHilHHUHPOBaHH8U ua qJOToannapaTe 

nrr-12125 •26 •27/. 06paaen uynbTHilnHUHPOBaHHO~ J.18CKH r"c, HarOTOBneH

Hli~ Ha KOOp,1.1.HHaTorpag)e 8M-70IIA, npe,1.1.cTaBJI8H B ,l).HCcepTaUHH, a nporpau

Ytl H ycTpollCTBO Koop,1.1.HHaTorpaqia OllHC8Hl;I B pa6oTax/28 ,29,30,3I,32/. 

~aroToBneHHe cnozHblX qioTowa6noaoB, ,1.1.na nocneAyJJmero Bocnpona

Be,1.1.eHHH cxeu ill H IY CT6Il8HH HHTerpa~H, npOH3BO,l).HTCH Ha ~OTOHa6op

HOil ycTaHoBKe 9M-5I8 IA SBM M-222. 
~•''"-

KjiaTifo aa,1.1.aqa nporpaur.rnpOBaHHH ~OTOHa6opHOii ycTaHOBKH COCTOHT 

B copTmpoBKe no THnau npauoyroJIDHHKoB, c nouomb~ KOTopblX 6y,1.1.eT aa-
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nonHeHa aaJ(aHHaH TononorHqecKHM pacqeTou reoueTpHH (j_)Hryp (j_loToma6-

noHa. Bee HX MOXHO paa,1l8lli1TI, Ha 4 rpynnu, B K8.Z,JU'~ H3 KOTopux MO~HO 

aanOJIHHTI, no O,llHOMY anropHTMy. K nepBOH rpynne OTHOCHTCH npauoyron:r,-

HHKH 

[
a >P 
t >-P 

3anOJIH8HHe Ta.KHX npauoyrOJibHHKOB npOHCXO,llHT CJI6,1lYJOIIU1U o6paaou: 

,llJIHHbl CTOPOH npauoyrOJibHHKa ,1l6JIHTCfl Ha MaKCHMamauli paauep MaCKH 

<p = 12 (HJIH B BOCbMepHllllon CHCTeue cqHcneHHa¢ = 14). qaCTHble OT 

,JteJieHHfl ( 0a. H a8 ) H OCTaTKH (Ro' R& ) {j_ll1KCHpyJOTCfl B naMHTrl 9BM. 

:t=ent/j-J+Ra_ =04 +Ra. cntfxj - uenaa qacT:r, or x 
J =e11t[J-j+Rt =!:}~+Rt Ra.,R.i - ocTaToK. 

ioTOHa6opHaH yCTaHOBKa 8KCilOHHpyeT TaKoe KOJIH1,16CTBO yqaCTKOB, KOTO

poe onpe,llenaeTCH IW.CTHH.Y OT ,1l6JI8HHH ; , aaTeM npOl1CX0,1lr!T CMeHa 

1.1ac1m l1 8KCllOHHpyeTCH yqacTOK, OCTaBmHJ.iCfl HenpoaitcllOHHpOBaHHbIM. 

a 9TOT IUlKJI IlOBTOPHBTCfl ll paa, r,Jte fl - pa.BBQ qaCTHOMy OT ,1l6JI8Hrlff ~-

TaKH.Y o6paaoM, B nepBOM l.ll1KJie 8KCilOHHpyJOTCH yqacTKll cl 
a. llO n, 1 IlOCJie C.Y0Hbl MaCKH - ytiaCTKH C n, + / IlO n, + ¥ H 

1 
Ha-

KOH0l.l 1 yqacTOK, paauepH KOToporo paBHbl OCTaTKaM OT ,Jt0JI8HHH HR~ • 

fa =if> 
BTopafl t ></> fa~¢ 

H TP6T!,fl / "" fP rpynnbl aanoJIHHJOTCfl 

aHanornquo nepBon rpynne, Ho aa O.JtHH l.lHKn. ~, HaKOHeu, qeTBepTaH 

rpynna f & : $ 
aanOJIHfl8TCH O,llHHM paauepo1,1 MaCKM. 

IlonHoe onHcaane anropHTMa H nonyqaeuwc TOtIHocTett, a TaKEe npn

Mep nonyqeHHHX (j_loToma6JIOHOB npe,1tcTaBJieH B ,llHCCepTa!U!H. Bec:r, IUlKJI 

nporpauu (j_lyHKJ.UIOHHpyeT B HHCTHTyTe c (j_leBpaJIH 1973 ro,1ta. 

B t1eTBepT01.1 naparpaq>e pacc1.1aTpllBaeTcH peaimaa1.11rn 11aTeMaT1,1qe

c1toro 06ecnet1eHHH 9BM "MnHcK-22" B 1,1acT11 pememm 38J(aqn npoeKTnpo-
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BaHllfl II aBTOUaTM3>1POBaHHOrO .iarOTOBJ18Hllfl g)OTOll!a6JIOHOB neqaTHWC 

IIJiaT • 

B ,llrlCCepTal.Ui>I paCCMOTpeH COCTaB BXO,llfll!UiX B CHCTeuy nporpauu, 

npoaaan.ia11poBaHH IDC npe.zten:r,Hue orpaH.iqeaHa. 

TaKHM o6paaou B ,llHCCepTal.lrl>I 6H~.>I npoaHaJIH3HPOBaHH H pemeHbl 

cne,1tyrol!Uie Bonpocu: 

l. 11ccne.ztoBaHl:l COOTHOmeHHH npoueccoB npoeKTHpoBaHHfl H H3rOTOB

JI6HHH npH6opoB H,llepHOH 8JI8KTPOHHK>I H noKaaaao, qTo O,l!HHU 113 cawmr 

TPY.zt08LIKPIX npoueCCOB HBJIHeTCH IIP01.(8CC paapa60TK:l'l H H3rOTOBJI8H>lfl 

yaJia. 

2 • 1'1CCJI8,JtOBaHO BID!.HH:1'10 B>l,lla YHllqJ11K8l.lBl1 Ha npo}lecce npoeKTlipO

Bamrn npH6opoB Ii CilCTeJ.i H.ztepHOH SJI6KTpOHllKH' Ii noKaaaHH nyTH Ha.H6o

Jiee peHTa6en:r,aol ee peaJIHaal.UiH, 

3. MCCJ18,1lOBaHbl TeXHOJIOrHqecKHe MeTO,llbl r1arOTOBJI8HHfl yaJIOB, 6JIO

KOB ,I npH6opoB H,1l8pHon 8JI8KTpOHPIKli, noKaaaHo, tITO TSXHOJIOrHqecKHMH 

M8TO.ztaUH 11aroTOBJI8HHfl annapaTypbI IY-ro IIOKOJieHMH HBJiflDTCH M8T0,1lbl 

TOHKO-IIJ16HOIIBOH H TOJICTO-IlJI8H01,!HOH Texaonor>IH. 

4. PaccuoTpeHbl BOilpOCbl Malllr!HH3au.i.i npouecca npoeKTHPOBaHHH H 

nsrOTOBJieHHfl npMOOpOB fl.lt8PHOH aJieKTPOHHKH, ,Jtaaa Ol.18HKa ,JtOCll.'rlI'HyToro 

ypOBHfl B MHpe. Haueqeal:l nepBooqepe.ztHbl8 38,llal,lrl, ,JtaDl!Ui6 B03MO~HOCTI, 

IIOJ1yqeaHH uaKC>IMaJI.bHOro sg_i[leK·ra 110 npOH3B0,1ll1T8JibHOCTH Tpy,lla. 

5. Ilpe.ztno~eHa M8TO,ll>IKa KOl!IlOHOBKH r.i6pll,1lHbDC MHKpoyaJIOB qacTHO

ro npHM8H8HHH, KOTopaa .ztaJia B03MO~HOCT» H3rOTaBJl>IBaTb MHKpoysJibl 

H.ztepaoro np.i6opocTpoemrn c MOIIUiOCTblll pacce1rn1m ,1to IO BT. Ha ee oc

RoBe pa,apa6oTaHa ll BHe.ztpeaa B npOl13BO,JtCTBO T8XHOJior1rn 11aroTOBJieHllfl 
.:+,.. -~.·. 

wmpo;piroB -qacTHoro npr!M8H8Hl!!i C IlOBHlll8HH01i T8llJIOOT.ztaqell. 
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6. IlpOB6'A8HO T80peTHqecKoe H 8KCnepHU8HTaHLHOe HCCH8AOBaHHe 

pacnpeAeneHHH T8llHOBWC rp~HeHTOB UliKpocxeu qacTHoro npHueHeHHH. 

IlonyqeHH OCHOBHHe COOTHOmeHHH H 38.BHCliUOCTH 'AHH HX anpHOpHoro pac

qeTa. HCCHBAOBaHH,38.BHCHUOCTH naueHeHHH LODUIOCTH 6ecKopnycwx HH

TerpaHLHWC aneueHTOB, yCT8.118.BJWBaeuwc Ha 6poKepnT qepea ueTannHaa

nnD. Peaym,TaTH HCCH8'AOBaHHil OWOPUH8HH B BH'A8 rpaWHKOB, KOTOpHe MO~

HO HCllOHLSOBaTL npH pacqeTax MHKpocxeu. 

7. Paapa6oTaH PH'A MHKpoyaHOB qacTHoro npHUeHeHHH, OXBaTHBaDIJllitt 

'AHanaaoH OT YCHHHTenell CllrHMOB C 'A8T8KTOPOB 'AO TalluepoB H CllCTeU 

aanouHHaHHH. PH'A ll08BOHH8T npHCTYllHTL K npoeKTHpOBaHHD p~HOU8TpHqe

CKOll annapaTyplil IY-ro llOKOH8HHH. 

8. COS'AaH yqacTOK npoHSBO'ACTBa UHKpocxeu qaCTHoro npHM6H8HHH, 

Ha KOTOpou HaroTOBH8HO CBHme 30 THllOB UHKpocxeu qacTHOro npHY8H8HHH 

C 061IlHU BHllYCKOM OKOHO 2000 mTyK B rO'Ao ~Ce UHKpOCX8UH npHM8H81W B 

paapaooTKax O'lpacnn. 

9. ncCH8'AOB8Jllil nyTH llOCTpoeHHH CHCT8U llHTaHllff ff'A8PHOro npH6opo

CT~08HHH, 'AaHli p8KOU8H'AaUHH no ~x HCllOHLSOBaHHD H cnocooau HX KOM

llOHOBKH. Ila peayHLTaTaU HCCH8'AOB8JIHH paapaOOTaH H BH8AP8H B paapa

OOTKax HHCTHTyTa H C8PHKHOM npoHaBOACT»e yHH~HnupoBaHHHll PH'A BTO

pHqgblX HCTOlfflHKOB llHTaHHH AHH annapaTyplil aaylffloro H peaKTOpHoro 

npH6opocTp08HHH. B H8KOTOPl:lX OHOKax PH'Aa 'AOCTHrHyTH Y'A8HLHH8 NODUIO

CTH pacceHHHH OKOHO 30 BT/H, qTO H8XO'AHTCH Ha YPOBHe nylllllHX MllpOBWC 

o6paanoB {Ha H8KOTOpHe pemeHHH nonyqeHH aBTOpCKHe CBH'A8T8HLCTBa 

· CCCP). 

IO. Paapa60T8.H H BH8'APH8TCH B cepHllHoe npoHaBO'ACTBO PH'A (6 B, 
I2 B, 24 B) npenesHOHHHX CTa6HHH3aTOPOB IY-noKOH8HHH,HM8DlllHX Y'ABHL

HYD UO~HOCTL llOPH'AKa 600+70 BT/n {Ha T8XHHqecKHe pemeHHH ll0A8HH aa

HBKV. Ha npeAnonaraeuoe naoOpeTeHae). 

'!"C:":~ 
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II. PaapaOOTaHa U8TOAllKa pacqeTa yana ll 6noKa no 8KOHOUllK0-

!8XHHqecKHU napaMeTpau. nna npauepa npoaH8Hll8llpOBaHH TPY'A08UKOCTH ll3-

roTOBH8HllH aanOliHHaDI!Ull ycTpOttCTB na ~eppllTOBblX KOHLUax C npauoy

roJILHO! neTnea rnctepeanca. Ilp8;l(HOX8HH8.H U8TO'AllKa 'AaeT BOSMOlltHOCTL 

llilpllOPHOro onpe'AeneHHH nyTell C08'A8.HHH npll6opoB, a TaKE8 OllP8'A8H8HllH 

OllTllUaJILHOro Ha6opa cnocoooB HX li8rOTOBH8HllH. 

r2. Paapa6oTaHa ueTo;ztnKa npomnBKH uaTpllU aanounHaD~ero ycTpott

CTBa C'AB08HHHU npOBO;ztOU. faapaOOTaHHaH ueTO'AHKa 'Aana B03UOZHOCTL 

peannsoBaTL aanounaaDl!lHe ycTpottcTBa Ha weppllTOBbCC KoJ1Lnax ¢ 0,6 uu 

C 8KOHOUllett aneKTponnoro OOOPY'AOBaHllff .no 20%; Kpoue Toro, ,naHHrul 

weT0;1t1,nta noaBontma coa;ztaBaTL 3Y no cHcTeMe 3.lJ -¥W Ha weppHTax: 

,nnaueTpauR 0,4 n 0,3 1.nr. (Ha cnoco6 npomllBKll uaTpHu c,1tBoeHHHU npo

BO'AOM llO'AaHa aaHBKa Ha ll306peTeHne.) 

I3. Paapa60TaHH, narOTOBH8Hli ll llCCH8;1tOBaHH UllKpoyana IY-ro no

KOH8HllH, noaBOJlliDl!lH8 yueHLmHTL o6~eu npllBO;zta 3Y C 6600 cu
3 

;ztO 

I?OU cu3• 

I4. Paapa60'?8JIH HOBH8 CTPYKTypaae CX8MH aanouHHaD~X ycTpOttCTB 

qeTB8pToro llOROH8HHH, ;ztaro~e BOSMOEHOCTb npn oo~eue 4096 x 64 6llT 

noey1ll1TL nHKH o6pa.Di8HllH OKOHO 70U HCBK. 

Ha T8XHHqecKoe pemeane nonyqeao aBTOpCROe CBll'A8T8HbCTBO. 

15. Paapa6oTaaa cTpyKTypHaH cxeua n coa,naHa aneueHTHaH 6aaa 

IY-ro llOKOH8HllH CaMOKOHTponHpyeuoro aanouHHaID~ero ycTpOHCTBa, 'AaID~e

ro BoauOlltHOCTL ooecne1ll1TL TeunepaTypHwt ;ztHanaaoH pa6oTH oT -3u0c 
;l(O' +60°C . 

Ha T8XHllqecKoe pemeHlle nonyqeHO aBTOpCKOe CBll'A8T8fiLCTBO. 
_.,._"' 

~.;• . 
I6. PaapaOOTaH ll BHe~peH B paapa60TKax llHCTHTyTa pH;!( aanOYH-

HaromHx ycTpOHCTB m-ro IlOKOneHllfl HCilOHb8YIDmnx cnoco6 npomHBKll uaTpllU 
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:1: 

C,llB06HHblM npOBO,llOM. Bne.1U3hl6 B OTpacnv. paapa6oTaHu aanoMHHaDllill6 ycT

poncTBa Ha M]lll aqettKax, llM6~Il\HX UUKJI aanv.cu OKOJIO 300 HC6K. Ha Pfl.ll 

TeXHnqeCKHX pemeHHil nonyqeHbl aBTOpCKUe CBH,ll6T61U,CTBa. 

17. "CCll6,llOB8.Ha CTPYKTYPHafl cxeua ueHTpa uamHUHOrO npoeKTlipOBa

Hlifl yanoB ll 6noKOB fl]l6pHoro npH60pOCTpoeHHfl, npOU3BO~HT6JibHOCTb KO

TOpott o6CIIHTaHa C IlOMOllibD paanHqffblX U6TO,ll0B T00PHH uaccoBoro o6cny

gHB8.Hllfl H np0,llJIOE0HHOil al3TOpawa U6TO,llllKV.. Ha OCHOBaHHH npoBe]leHHoa 

pa3pa60T1W B HaCTOfllli66 Bp01Jfl Ha 3aBO,ll0 11TeHaop 11 r.ny6Ha CTpOHTCfl OT

pacneBOil U6HTp MalllliHHOro npoeitTHPOBaHHH aneKTpOHHblX cxeM H uarOTOB

neRHfl 4)0Toma6JIOHOB. 

I8. IlpoaHamrn1:1poBaHu anropHTUhl 1rnr0Tonnea1:1a opur1rnano:s H qioTo

ma6noHOB WHKPOY3JIOB qacTHOro npnueHeHllfl, Ha OCHOBe KOTOPblX paspa6o

TaHbl li BH0JlP0HU nporpal.lMbl aBTOMaTJ.13HPOBaHHOro l:13rOTOBJiemrn oplifilHa

JIOB Ha paspa6oTaHHOM KOOPJlHHaTorpa41e 9M-70IM H npmll,!!l!JI0HHOH 4lOTOHa-

6opHOM ycTaHOBK0 9M-5l8 • .i:l CllliHil coa.ztaH v. ycnemuo ~YHKUHO!rnpyeT 

yt1aCTOK aBTOMaTH3HpoBaHHOro v.a;roTOBJI0Hlrlfl (!lOTOillaOJIOHOB Ml1KPOY3JlOD 

qacTHoro npuueneav.a. 

19. !IpoBe]lOH aaamrn anrop11TJJOB pas1rnl1lemrn 11 Tpaccv.poBKli llHTe!'

pan»HblX ,.nmpocxeu na rre1rnTH!lX nnaTax, Ha ocao:aamrn aaa,maa cnpoerc

Tlipo:aaHa 11 BHe;npeHa CMCTeua nporpa1,n.1 TpaccMpOBKH IT0 1laTHiiX IlJl4T 1-1 l13-

rOTOBJI0Hlifl qlOTOma6JIOHOB neqaTHHX IlJiaT Ha KOOMIIHaTorpawe 8M-703, 

Il08BOJ1fll01Jl&fl IlOl!TH IlOJIHOCTblO &BTOLlaTl13lilpOBaT» IlPOLieCC npoeKTl1POBaH11lff 

neqaTHOiii nnaT1:1 pasuepou 140xl60 Mu l1 155xl58 uu, a TaKne npouecc l13-

roTo:aneHHa ipoTowa6JioHa. 

no TeMe Jllt1CCepTaUHOHHO~ pa60Tl:l 8BT.OPOII IlOJIY'!eHO 12 &BTOpCKMX 

CBl1;!t0T0JlbCTB Ha l1306p8T0Hl1fl l1 3 IlOJ10%HT0JlbHUX pemeHHfl no saHBKau Ha 

li306peTeH:irn, ony6mtKOBaHO B OTKPl:ITOt-! ne 1mTU 29 CTaTet\, cirenaHO 

21+ 

4 ]lOKJI8,lta Ha KOH(p6P0HUHRX, npoBe,lleHo H BaKOHqeHO QTqeTOW c IlOJIO~l4-

T01U,HOlt oueaKoll 6 aaytWO-HCCJ18,llOB&T0JibCKHX 14 12 OildTHO-KOHCTpyKTOp

CKlll pa6oT. 

0CHOBHbl8 peaym,TaTl:l ,llliCC8pTauHH 148JIOX8HU B npl4B6,ll0HHblX pa6oTax 

H 88Jl\Rfll0Hl:l nepequcneHHblWH aBTOpCKHIIH CBli,ll8T6JibCTBa11H: 

1. A.~.EenoB. 11HeKOTop1:1e BOIIPOQl:l npoeKTHpOBaHHH 8Jl0KTPOHHblX 

npH60pOB 11
• CTaH]lapTH8aUHH H T8XHHqecKl1ll nporpecc B aTOIIHOM npH6opo

CTp00HHH, Bl:ln.4, 1973 r. 

2. A.i.EenoB, O.A.HHKOllDClWlt "BnHHHHe YH14ipHKaU14H aa npouecc 

npoeKTHpOBaH!tlfl H npoHSBO,llCTBa npH6opOB 11
• CTaH]lapTHaau,,rn 14 T0XHHqe

CKl:1lt nporpecc B aTOJJHOII npa6opocTpoeHH14 1 :aun.3, 1973 r. 

3.A.~.EenoB, B.B.MaTBeeB, O.A.HHKon»cKult. 11 He1t0Top1:1e Bonpocu 

IlOCTp08Hltlfl YH14!pHIU1POBaHHblX CHCT811 11
• HayqHO-T8XHHqecKJ,1iii C60pHHK 11H]lep

H00 npu6opocTpoeaHe 11
, BWl.20, M., AT011Ha,llaT, 1973 r. 

4. A.~.EenoB, E.B.KypKOB. "MamHHH3alJ,lifl npoeKTl4POBaHHfl sneKTpOH

Hl:lX- cxew". Hay'll!O-T0XHHqecKHtt c6opnv.K 11H,llepHoe npl46opocTpOeHH6 11 , 

Bllll.23, 1973 r. 

5. A.~.EenoB, E.B.KypKoB H ;np. 1106aop anrop14TMOB paauelJleHHH 

KOMDOH8HT Ha neqaTHOl:I nnaTe 11
• Hay'll!O-T8XHJ4qecKJ4i1 c6opHl1K 11 H.z(epH00 

npl46opocTp00Hl4e 11
, Bb1II.I8, M., ATOWl48]laT, 1972 r. 

6. A.~.Eeno:a, A.A.ropaqeB 14 ;np. "06aop anropHTYOB Tpacc14poBK11 

C00'Al4H8H14lt Ha neqaTHblX nnaTax11 • HayqHO-T0XHl1qecKl4iii c6opHl11t 11H,llepHoe 

npl46opocTp00HHe 11
, Bl:IIl.18, IL, ATOMHS]laT, 1972 r. 
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8. A.~.BenoB li 'AP• "~arOTOBJI6HHe ~OTOWa6JIOBOB rH6PH'AHliX UHKPO

cxeu z neqaTH!ilt nnw: weTO'AOH zcnapeHHH nyqou naaepa". Hay1U10-TeXHH

qecimn c6opHHK "fbtepaoe npz6opocTpoea11e 11
, BHn .• 18, u., AT01rna;n;aT, 

1972 r. 

9. A.B.A6pawoB, A.~.BenoB z 'AP· "DcTllpOBKa BOMliHaJIOB TOHKO

nJieHOWHX peaHCTOpOB 11 ' Hay1UIO-T6XHJ,1qBCKllll c6opHllK 11H.l{6pHoe npH6opo

CTp06HHe", BHn.18, u., ATOUllS'AaT 1972 r. 

IO. A.Q.BenoB, D.D.loneaKo, T.A.rpeBuoBa "JlHHeltuwt uuoro~yHKUH

oaani,ualt ycHJIHTBJll, B rH6PH'AHO-IIJ16H01UIOll HCI10l1H6HHH 11 , Hayqao-TeXHl4-

qecKHlt c6opHHK "fbtepaoe npH6opocTpOeHH0 11 , BHII.18, ATOllHa;n;aT, 1972 r. 

II. A.~.BenoD, Jl.C.BoJIOTOB,H ;n;p. 11 I10CTpOeH:ae BTOPH1UIWC RCT01UIH

KOB llHTaH~H ,;;JIH H'AOPHOll aneltTPOHllKH 11 
• Hay1U10-T6XHHqec1tHlt C60pHmt 

"fbtepaoe npH6opocTpoem1e 11 , BWI.23, 1973 r. 

12. A.'J/.B8JIOB, ]l.C.BOJIOTOB B ;n;p. 11AHaJill8 o6o61l\8HHUX P8'AHaTOpOB 

BTOpll1lllliX HCTOqHHKOB IIHTaHHH 11 • Hay1lHO-T8XBHqecKHlt c6opHHK "H;n;epuoe 
' 

npn6opocTpoemrn", BWI.23, 1973 r. 

13. A .qi .Beno:a, Jl .c .Bono-roB li 'AP· 11AHanna 06061l\eHHWC (I/HJil>TPOB 

BTOpllqJil,IJC HCTOllliHKOB IIHTaHHH". HayqHo-TeianqecIGlR c6opHHK 11ii,1tepaoe 

npn6opocTpoem1e 11 , BHn.23, 1973 r. 

14 .A .<P .Beno:a, Jl .C .BOJIOTOB H ;n;p. 110UeHKa BJIRflHlUl TOKOBB'AYll\BrO 

TpaKTa Ha CTa6HJil>HOCTl, IIHTaHHfl .n UBTO;D;li ero ycTpaH8HHH 11
• Hayqao

TBXHHqecKHlt c6opHHK "H;n;epaoe npR6opocTpoem1e 11 , BHil.23, 1973 r. 

IS. A.~.BenoB, A.Jl.Benoyc H ;n;p. "He1t0Top1:1e :aonpoca nocTpoeHHH 

8aIIOMHHa!OllU'1JC ycTpOUCTB 11
' Hay'lHO-TBXHHqecKnlt c6opHHK "fbtepHOe npn-

6opocTpOeHH611 BblII.23, 1973 r. 

16. A.-l>.BeJIOB, B.B.CeUHH ll 'AP· 113an0>.rnHalll]\ee ycTpoltcTB011 • 
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3aHBKa Ha Hao6peTeHH8 ~.1911190/18-2~ OT 26.IY.73 r. IlOJIOXHT.pewe

HHe OT 8.08.73 r. 

17. A.~ .Beno:a, A .JI.Benoyc "3ano1.nrna!lll\88 ycTpOllC~B0 11 • ABTOPCltOB 

CBH;D;8T8Jl:E,CTBO ~ 356691. Ony6n. Ell~ 32, 1972 r. 

18. A.~.Beno:a, E.B.Kypito:a n ;n;p. "Maoro1taaan1,aan aaannaaTop". 

ABTOPCK08 CBH;D;6T8JI:E,CTBO ~ 339921. Ony6n. Bil le 9, 1972 r. 

19. A.~.BeJIOB. 11PerHCTplipyDiltee ycTpOl!CTB011
• ABTOpCKOe CBHA8-

TeJ11,CTBO ~ 239683, Ony6n. Bil~ II, 1969 r. 

20. A .'1> .BenoB, E .B .KypitoB n ;n;p. "SneKTpoHHoe ycTpollcTBO 'AJIH 

OT06pazeHHH ;n;ByxuepHolt rpa~1t1qeo1tolt liH~OpUaUHH 11 • Hayqao-T6XHHqecK1t1l1 

c6opHHK "H;n;epaoe np1t16opo~TpoeaHe" :aan.18, M.,ATouHa;n;aT, 1972 r. 

21. rr.IT.AH;n;peltueB, A.-P.BenoB, D.v.noueHKO 113aIIOMHHallniee ycT

pol!CTBO c UHKJIOM aanncH 350
0

HCeK 11 • Haytmo-TexaHqecKul! c6opHHK 11H;n;ep

aoe npH6opocTpoeane 11 , Ban.23, 1973 r. 

22. A.~.BenoB, "3aIIOMHHaID~ee ycTpOl!CTB011 , aaHBKa 

~ 1933196/18-24. Ilonox.pemeaHe OT 7.02.74 r. 

23. A.~.HenoB, Il.B.Cepraai,, E.B.KypKoB 11He1t0Topae oueHKH paa

uepoB neqaTHWC nnaT H KoJIHqecTBa.aneueHTOB AJifl H;ZJ;epaoro npH6opocTpo

en1t1a11. Hay1UIO-T6XHHqecKHX C60pHHK 11H;n;epHoe np1t16opocTpOeHH8 11
1 BH.23, 

M., ATOMHa;n;aT, 1973 r. 

24. A.~.BenoB, IT.B.Cepraai,. 11MeTo;n;a anpuopaoro pacqeTa ueHTpoB 

o6pa60TKH HHq)OpUaUHH 11 • Hayqao-TBXHHqecKlill c6opm!K 11H;n;epnoe npHCiopo

CTpoeHH811, B~rr.23, u.,ATOMlia;n;aT, 1973 r. 

. 25 •. A·.~ .BenoB, E .B .KypKOB 11 YCTpol!CTBO UH~poBoro KO,nHpOBaHllfl 

Koop;n;HHa;··rrnocm,1x qepTe11telt~ 3aflBKa Ha uao~peTeHHe le 1642514/18-24 

OT 2.4.71 r. IIOJIOlltHT.pellleHHe OT 20.7.73 r. 
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26. A.~.oeJIOB~ B.M.BaCB.lll,eB B ,lip. "SJieKTpOHHO-JiyqeBoll l/1H,llBKa

TOp11. ABTOpCKOe CBil,llBTeJII,CTBO ~ 424156. Ony6JI. B" ~ 2, 1974 r. 

27. M.H.Bypna.KoBa, A.~.BenoB, O.A.H~Kon1,cKHl1 11ApBqiMeTBt1ecKoe 

ycTpollCTB011 • Hay'lllo-TeXHBll'.eCKBll C60pHBK "H.ztepHoe npH6opocTpoemte 11 , 

Bl:lll.23, 1973 r. 

28. A.~.BenoB, A.JI.Benoyc B 'AP• 11Bxo.itHoe ycTpollCTBO MHoroKa

Han1>Horo aHaJIBBaTopa". ABTOPCKOe CBB,JteTen1,CTBO ~ 339321. Ony6JI. B~ 

le 17. 1972 r. 

29. A.~.BenoB, o.A.HBKOJII,CKBll: 11 MHoroKa.HaJll>HYll perBCTpaTOP HH

TeHCHBHOCTH HMnyncoB". ABTOpCKOe CBB.Jt8T8JI1,CTBO ~ 351186. Ony6n. 

BH ~ 27, 1972 r. 

30. B.M.Bacam,eB, A.Q.Benon H ,11;p. 11YcTpollcTBO npBBo,11;a nepqiopa

Topa11. Hay'Ulo-TeXHHll'.eCKHll c6opHHK"H.ztepHoe npH6opocTpoeHHe", BHn.21, 

1973 r. 

31. II.II.AH.JtpellueB, A.w.BenoB H .llP• 11Ilporpa.M11Hoe ycTpottcTBo''. 
' Hay'lllo-TeXHlillBCKdll c6opmrn 11~epHoe npH6opocTpoeHHe 11 , BHII .21, M., 

ATOMHB,llaT, 1973 r. 

32. A.~.BeJIOB ii ,lip. 11 YCTpOllCTBO o6pa60TKB BHq)OpMaUHB 11 • ABTOp

CKOe CBB,ll6T8JII,CTBO ~ 268753. Ony6JI. B~ le 14, 1970 r. 

33. A.~.BeJIOB 11IIepecqeTHOe YCTpOi1CTBO". ABTOpCKOe CBH,ll8T6Jl1,CT

BO le 282423. Ony6n. BH ~ 30, 1970 r. 

34. A.~.BenoB. 11IIepecqeTH08 ycTpOllCTB0 11 • ABTOpCKOe CBB,lleTeJII,

CTBO ~ 347928. Ony6n. BH ~ 24, 1972 r. 
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Ta6JIHUa I 

MHKpoyanH qacTHOro npB11eHeHHH 

~ 
tin 

I 

HaHU8HOBaHB8 H o6naCTI, 
ll.QH118HeHBH 

2 

KpaTKHe TeXHBqecKHe xapaKTe
.QHCTBKH 

3 

ABT8KTOpH H ycHID1TeJIB I. ii II CTelleHH l1HTerpaunn 

I. MarHBll-I. BJIOKB ,11;eTeitTHpOBaHBfl 
rauua H 6eTa BBJIYll8HHll. 

2. MarHBll -2. BJIOKB ,ll8TeKTHPOBaHHfl 
rauua ii 6eTa l1BJIY'IIBHHH. 

3. YH-OI, ycHID1TeJII, HMilYJII,CHHll. 
Ilpe,llHaaHalleH .JtJIH ycHJieHHfl CHr
HaJIOB c 6om,moll qacTo~on cne-
80BaHHH. 

~HanaaoH MO~HOCTeH .JtOB B BaBHCil
llOCTH OT ycTa.HaBID1Bae11oro ;qeTeK
TOPa OT o.5 up/qac ,llO IO p/qac 
To ~e, 'IITO a MarHHll-1, HOB O.Jt
HOII 6JIOK8 BKJiroqeHH 2 ,lleTeKTOpa 
C paaHOll -qyBCTBHT8JII,HOCTI,ID. 
KoaiM>H~8HT YCHJieHHH 60+10. 
_J-,,..~=IO 111u11/ceK. -

4. YH-02. YcBJIHTeJII, ,llJIH ycHJIBHHH Ilopor IIHHHMaJII,HOll perBCTpaUHH 
CHrHaJIOB c MHOrOBJI8KTpO,llHl:IX npo- 1+2 uB.PaapemaD~ee BpeYH 0,2+ 
nopUHOHaJI1>Hl:IX Kauep. 0,3 IIKCeK. HecTa6Hij1>HOCTI, nopo

Ha He 6onee l~ Ha C. 
5. YH-03. YcHJIHTeJII, ,llJIH HHC. Ilpe,ll- Bl:IXO,llHOll CHrHaJI O+IO B 1/1 IO B¼O. 

HaaHalleH ,llJIH HCIIOJI1,30BaHHH B H3- Koad)qiHUHeHT ycBJieHl/lfl 3000. He
uepHTeJIHX cpe,llHell CKOpOCTH ClleTa CTaOl1JII,HOCT1, HYJIH He 6onee 

50.-t-IO MKB~ C. _ __ 
6. YH-04. Ilpe,llyCHID1Ten1, ~Jlfl yc11ne- KoaiM>HUHeHT nveo6pa30BaHHHl-t/ 

HHH CHrHanoB c HenponopunoHaJI»- He MeHee I,5 ~OM, tH<I00 HceK, 
Hh!X ,lleTeKTOPOB C MaJI~II YPOBH8Y HeCTa6Hm.HOCT1, He 6onee 0,3% / 
carHana: KHt-31, ITilll-CHH-II. ro0c. 3arpyaKa I05 HYn/ceK. 
I7,I4.I8i KHT-54. 

7. Yli-05. IIpe,llyCBIDITe~b ,llJIH yc11ne
JmH CHrHaJIOB C nonynpoBO,llHHKO
BhlX ,lleTeKTOpOB H3JIYlleHHll. 

8. YH-06. YcHm1TeJI1, .JtJIH yc11neH11H 
B ~OPMBPOBaHBH c11rHaJIOB OT ~3Y. 

9. Yli-07. YCHJIHTem cnenTPOMeTpHlle
CKHil. / 

.:,• ,.)'· -~ •'• 
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BeJIHllHHa myMa < 2,5 KBB. HHTer
paJI1>HaH H8JIHHetiHOCT1,"' 0 ,2%. Ko
a<I>d>HUH8HT ycnneHHH IlPH pasopBaH
HOft o6paTHOlt CBH3H 3000. Teunepa
TypHafl H6CTa611JI1,HOCT1, <U,05% 
Ha Ol,; • 

Ky=I .ito IO. tH<- IOO HceK. He
cTa6HJI1>HOCT1> 0,3% Ha !OoC. 
J-,:IQ'.:i HMIILceK. 
Ku =2000+3000 c aalJitHYTOlt oopaT

HOlt CBH3I,l0.4'0pMHPOBaHHe IlOJIOCH 
nponycKaHHa BHeruHee ti( ymmnTe
JIH < 150 HCeK. lliyM 20 ~KB. 
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Yll-08. Ilpe;ztyCHIDITenr, ;ztIDI ::mep- ~ -my1,1a < I,5+2 K8ll.11HTer-
reTnqecKoro n ~~weaaoro aaaJlll- panr,aaa HeJIHHeRaocTr, 0,2%.~POHT 
aa CHrHaJlOll C Ilil.U }l;eTeKTOpOll. HapacTaHml < IO HCeK .Bwco;zt cneK-

TPOMeTpnqecKott (0+5) tl.BpeueH
aon co~MHHYC I) B. 

II. ~ll-□2. ~opunpollaTenr, nunym,
coll ;!l;lifi raaapaapa;ztHblX ;!l;eTeK
TopoB THna ra~epa c nepe;zta
qefi cnraanoB no Ka6eJIJl. 

IlonapHOCTI, cnrHa.JIOB Jil'.l6aa. lfyB
CTBHTeJII,HOCTI, He HHae 30 uB. 
t~ ~ 0,2 OT BWCO;ztHoro mmynr,ca. 
//w+6B aa li'11 =50 OM. 1Inanaaoa 
TewnepaTyp (-60++60)0C. 

.b 
I. 

-2. 

-3. 

Ta6JIHUa I 

HopYaIDlaaTopu, ;ztHCKpHMHHaTopu, npeo6paaoBaTemi ITH m 
CT6ll8HH HHTerpa~H 

2 
H-OI. HopuaJIHaaTop 

Sill-DI. 9KcnaH;ztep c pacmnpn
Tenew. 

3 
U1Hx =5+6 B, tH=50+IO0 aceR 
Un¥ =0,5+! B,'f",..,h=0,5+IO MKCeK 
peryJIHpyeTCll H3BHe.HecTa6HJII,HOCTI, 
He 6onee 3% npn Hau. ttoT -50_ 

Q_+SQ_._ 
//ix =Ott5.Jpollear, 8KCnaH;ztllpOBa
HHH:£CTaH, nnaBHO ;ztO g,9. MaKCll
Manr,HaH aarpyaKa IO mm/c. -

lln-OI.~HTerpa.Jir,Hull ;ztHCRpHMH- 1/1;, =0tt5. YpoBeHr, ;ztHCKpHUHH. 
HaTop {KounapaTop) ycTaa.mm'llHo.HecTa6.mm.cnra • 

.::: IOO MK.l:ljrpa;zt.Ilo nocTo.flHHOMY 
TORY __ ~ MKB7rpa;zt.~o.s L!KCeK. 
HeJIHH8iHOCTb < 0,2%. 

4. lln-02. nniM>epeHUHaJII>Hllil ;ztHCKpH- To ze, qTo H ldJl-OI C JIOrllKOil 
UHHaTop. ;ztH~.;ztllCKpHUHH, C ;ztByM.fl aeaaBH

CHUllUll IlOQOraun. 
5. JIHY-OI. Jlnaenaoe nponycKal'.lll\ee 1/1,-_, =I5B.0Taoci,1Ten1,aaa Toqaocu 

ycTpol!cTBo. O,I%.nnaauzqecKH.tt ;ztnanaaoa IOO. 

6. ABIT-OI. AunJIHTy;ztao-Bpeueaaon 
npeo6paaoB~Tenr, __ 

7. Tq-or. Ilpeo6pasoBaTen1, T9Ka 
B qacTOTy. 

8. UAIT-02. Unippo-aHanoro:ali.tt 
npeo6paaoBaTeJII,. 
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KoaiM>n~eHT llO}l;aBJieHHH 60 ;zt6. 
KoUMll.fil!!!OHHlle llOMeXH ,.,, _20_u~ 
//1,t =5 B. ~iHTerpanr,aaH aeJIHaelil-
Hocu o,I%,Ia-=50 uKA. __ _ 
~YBCTBHT8JII,HOCTI, roIO ru/A ll 
IO ru/A :a aaBncn11ocTH OT T1ma ro
nonaoro KacKa;zta, ycTaaannn:aaeMo
ro llSBHe. 
Kom1qecTBo ypoBaen npeo6paao:aa
HHH 28. nnana30H BXO~HNX HallpH
~eHHI OTO 2 ;ztO 0,4 B ;ztO 4,3 ❖ 
4,8+4,SB. ~HTerpan~aaa omn6Ka 

I 2 

9. IWI-03. Un~po-aaanorOJiun 
npeo6paaoBaTeJII,. • 

IO. UAII-4. UliippO-aHa.JIOrOBlltt 
npeoopaaoBaTenr,. 

II. AY-UI. AaaJioroButt yuao~HTeJir, 
(yCHIDIT8JII, C perym1py8Y!,W 
KOS!M>H~HeHTOM ycnneHHH). 

I2. YHC-OI. llauepHTenr, cpe;ztHett 
CKOPOCTll cqeTa. 

3 
npeoopaao:aaHHH ,.., 1%.IlaKc!4Manr,
Hoe :apeYli ycTaHOBJieHHH BWCO;!l;HO
ro CHrHaJia 4 lolKC8K. £,, =6B-+I2 B. 
KoJIHqecTBO paapli;ztOB aBTOHOlolHO no 
20 B KSJt,ll;ott cxe1o1e. llHTerpaJII,aaa 
HeJIHHeilHOCTI, He xyxe u,□5% 
Eh =t24,+I2,+6 B._ 

KoJIHqeCTBO paapH;ztOB 6x2. 
_1,//,ef =0++5B. 

14,- = OT O ;zto +5 B • ./.--:IOS141,1n/ceK 
/;i,=0,3.HeT01lHOCTI, YYHOXeHHH B 
~nanaaoHe caraano:a (5+I) B.::.IO%. 

nnanaaOH BXO~HWC CllrHaJIOB OT IO 
~o IO~ HMn/ceK.IlOCTOHHHNe HHTe
rpBpOBaHllH OT I ;zto IOO aceK. 

U.k,,;+IO B.HeJillHe~HOCTI, ""2%. 

Ta6Jmua I. 

C~eTtntKll, Tatt1o1ep11 14 norzqeCKHe cxeuu fil ll IY CT6ll6HH 
14HT8rp~H 

I 2 
!. nC-OI. neKa;ztHlltt cqeTtfflK 

2. nPC-OI. nB0141lHli.tt peBepCHBHli.tt 
cqeT"llltK 

3. IJIP-OI. CqeTlfflK c naU.flTI,l'.l 

4. ITIIBn. Pe;ztyKTOP qacTOTY 

5. ~C-□2. Bu,mcJ'll1T6JII, C eMKOCTI,D 
naLIHTH 21:l. 

6 • nq-□I ;; neJIHT8JII, qaCTOTN 

3I 

3 
EUKOCTI, - ro5 • .f,,.,.::I ur~ 
A,.,.r,=II YBT • r,,, =I,2 MA; 
Ea =+9±IO% B. 
EYKOCTL 26,f,,_=I MI'U 

P111a,, =8MBT ;,.,J ... =0, 8 11A ; 
En =+9.±Ilf'/o~ • -
EYKOCTD IQ3;.f.-=I= MI'u; 
I,,,=0,25 A; £,,.=+5.±IO%B 
Koa<!XbllIUJ8HT pe;ztyK~HH 

•• ;I0-3. mar pe;ztyKIUIH 
IQ-3 /m...,=IOIII'u. J;,=0,3 A. 

En =+5±I0%B. 
CKOPOCTI, llOCTynneHHH 
CHrHaJIOB 2 uru.CTaTHCTH
qecKa.fl H8T0qfl0CTI, ~I% 
npn n¼.z=I,05. 

EMKCOTI, 106, qacToTa cqe
Ta IO uru; E,,=5±.L0%B. 
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I. 2 
7. ~Hil-2. ~Ta6amtsaTop npeIU{sHoH

Hea • 
8. CHil-3. CTa6HaaaTop uanpaxeuaa 

llill!!!!,SHOHHeA. 
9. CHil-4. CTa6HJmaaTOP aanpmteBHfi 

npeIU{SHOHBI:tll. 

3 
tl-=6 B. Iv=0,5 11., li8{7::0,00I% 

l/,..,,=I2 B Iu= 0 ,3 A, &er.:O ,DOI% 

L/_,,.=24 B, I 11= O,I A/..,r-0,001%. 

.32 

Ta6.im~a ~ 2 

Hal!MBHOBaHHe onoKa, KoHcTpyKTHB- Bwco~aoe ToK aar- CocTOflHHe 
ysna Hoe HcnoJIHe- aanp.,B pyaKH,A paapa6oTKH 

HH8 
EBOK llHTaHHfl BHH-150 C-MU nqepem- 6 

Bfl" 6 
BnoK nHTaana BHH-153 C-Ma "YTK" 

BnoK nHTaaaa .bHH-I5I c-ua 11 'iepem
Hfi11 

BnoK nHTaHl!fl BHH-154 C-ua 111TK11 

EnoK n11TaHllfl EHH-152 C-ua nqepem-
Hfl11 · 

EnoK naTaalla BHH-156 C-Ma "YTK" 

BnoK nHTaHllfl BHH2-90 C-Ma 11 qepem
Hfl" 

BBOK Ill!T.aHRfl 
BHH2-90-0I 

BnoK Ill!TaHHfl BHH2-92 

- n -

- II -

CTae5HnllaaTop Hanpflllte- C-ua 11 YTK11 
HHfl EC-20A (T93) 
CTae5HBll88TOP aanpaae-
mrn EC-21A - 11 

-

CTa611naaaTop Hanpaae
Hlifl EC-22A 

CTae5anaaaTop uanpfllite
HHfl EC-23A · 

·' 

II 

II 
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24 
24 
6 
6 

12 
I2 
24 
24 
6 
6 
6 
6 
6 
6 

24 
24 

6 
6 

12 
I2 
24 
24 
5 
5 
5 
5 

I2 
12 

6 

I2 

24 

21. 

15 
IO 
3 
3 

15 
10 
3 
I,5 
1,5 
I,5 

IO 
IO 
IO 
IO 
IO 
6 
3 
3 

IO 
6 
2 
2 
1,5 
115 
7 
7 
4 
4 
0,7 
0,7 

I,O 

0,7 

0,5 

l. 

- II -

- II -

CepHiiHOe 
OCB08HH8 

- II -

- II -

rocacm:lT. 
1rnm,, 1974 r. 

- II -

- II -

- II 
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Ta6ms~a I! 5 

KOKO H CIIH!r Apt all OH OB KOKO H CMHT C HaOTOlllllaH MaTe11aTHqecK oe 
IIapa11e,pu yqeTOM o6paTHWC IIO,lt6JIHpO:BaHHe 

CB.aae« pa6oTa ua 9BM M-220 

r.,, 7,5 qac !2, 7 qao 30 12 -qao 6,9 qac !4,4 qac 

N* 8 15 38.11:BOK 7,4 aa.a:eKH 9,Iaa.aBOK II,9 3a.ll:BOK 7,8 aa.aBoK 

.f" 5,3 11ac 5 ,5 qao !9,9 -qac I9,0 qac 12 12 qac 

)) 5 aa.11BoK !4 aa.aBOK 20 38.IIBOK !2 sa:mox !7 3allBOK 

R 31,8 -qao 89,I qac 53,I -qac 58,0 qac 55,5 qao 

nHcne pCHll "Jl . 4,9 qac 6,7 qac 5,2 -qac 7,3 .qao I,8 qao 

no:eepHT6JU,-
Hhltl HH'f6PB8.JI 29,2d/?<S 35,I 79,5,;,R,sI02,3 47,4,,.,R~ 57,'7 48,3~/i' ... 54,I 53,2=s.R ... 57,I 

Ta6JIIIT.(a 3. 

Y1mgim,urpoBaHHhIH P.fIO: sarroMHHaIO!l(llX ycTpo:licTn R.n:epHoro rrpn6opocTpoemm 

H<l,1 Tun.3Y Bper,,JI rum- BpeM.fI OcHOBHhle 1'ilii I<OHCTPYK- Pa5otruH 
!III 

.• -•-4, JIB C"Il!ThIBB- rroJIHoro XBP-Illi TUBB n pasMephl ~BrrasoH .... , ,i,. mm K.JIB 

I. E:3I-I: IlpHBo.n: Ha MC. "'f!epelllllff~ "TpaHHT 11 .I(HarrasoH·0-j9 
256x24 I,5 MRceR 4-6 MRCeR ~e ~pl'ITH ¢'0 , 6; PB3Me~ IIJiaThl CHCTeMa 3-4 435/ 

I, BT.tfucJio I40xI 0 
KaHaJIOB 256 
as 24. 

2. R3YTI 
256xI8 350 HCeR I MRCeK 1MITTBO' Ha MC. "~ellllIB" , "I'paHaT" .I(HagasoH -JO+ 

r -M cxeMax " " pasMephl rura- +55 C /436 
'I!. K.256i 'I!• J2• I8 TH I46xI60 

3. NYI-I024 I MRCeR 4 MKCeK IlpHBO.O: ~a MC. "~HHT", "1le¥e11IHJI" .I(H~II830H O + 
I.N ~e¥pMT O 6 " ",IIJiaTa 40xI60 40 C /437/ 
V1 3B ;'l!.K.1624, 

tI. .24 
4. R3YTI 350 HCCR I MRCeR Ilpvmon: Ha EI'MC· "tfepeuIHJI", "YTK" .UuagasoH - IO+ 

I024xI8 tI.R.1024,tI.p.I~ IIJI8T8 I40xI60 +55 C /438/ 

5. lliYT2 . 380 HCeI, 500 HCeR " -"- Teurre~ao.~HarrasoH 
I024xI8x2 -IO++ 5 C 

6. r&-I 700 HCeI, I,5 MRCeR IlpHEOO: Ha I1C •. -"- ~an~soH 0+40°c 
Y?e¥pUT ¢'0 6 39 
5B ;tI.Ic.4696, 
"I •• 24 

7. R3Y-2 I50 HceR 700 HCeR Ilpunon: ~a ETifC. "tfepernHJI" IIJiaTa TeMII§§·JHaII,30H 4096.i56 \l.ie¥pIIT Of/ 480x320 0-50 440 
7B MU 9 T, 
"I,R,4096 1 tI._E.56 
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8. RlY-3 
8I92x24 

9, R3Y-4 

J3'peM.H n:rm
Jra C"tJIITH
BaHM.H 

, 700 HCeR 

700 HCeK 

IO. R3Y-5 700 HceR 
8I92x24x3 

Taomma 3 (rrpo_n;oJrJKemrn). 

J3'peM.H 
Il0JIH0ro 
!!!!,K1I8 

I,5 r..raceK 

trcrnomrue 
xap-Ku 

Tim KOHCTpy'E
TI-IBa M pa3MepH 

IIpnBon: Ha MC, <J)ep- "1IepetJJWI", "YTK" 
P:0:T i0,6 5BT;"l:,!{, ITJiaTa I40xI60 
8192.i.!Wl,24 . . . 

I,5 MKCeR IIpMBo.n: 11a EI'MC. "1IepemHR" .061.ll0:fi 
~eppnT ¢0:t6 pasMep 80x480x400 
5BT;"l:,K,8 92, 
'!,p,24 

I, 5 MI<CGI{ -"- "1IepernHR" .06ui;rfi 
rrpu 500Hcep: pasrr.ep 240x480x400 
IIpl 8It, ("l:,R,24, '!,p,24) 

.. 
. '-1,;• 

raQO'llffl 
.n:uarrasoH 

TeMrrep •. n:Mgrra-
30H 0-40 C 
/429/ 

TeMII§P,.~arr. 
0-40 C /441/ 

-"-. 

::r 


