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BBE.UEHI1E 

OnHHM H3 nyTeA noahiWeHHSI a4J4JeKTHBHOCTH ny3hipbKo­

BhiX K&Mep SIBnSieTCSI OCyWeCTBneHHe CHHXpOHHO:lt pa60Tbl 

ycKOpHTeng H K&Mepbl B pe}I{HMe HeCKOnbKHX pacwnpeHH:lt 

38 OllHH UHKn yCKOp}fTenSI • .UnSI o6ecne"leHHSI TBKOrO pe}I{HMB 

pa60Tbl He06XOilHMO C031l8Tb 4JyHKUHOHanbHbie CHCT9Mhl 

ynpaaneHHSI, a TBK}I{9 cyUieCTBeHHO yaenH"lHTb 6hiCTpOileA­

CTBHe HCOOnHHTenbHbiX M9X8HH3MOB. 

B pa6oTe /l/ npnaeneHhi OCHOBHhie pe3ynbTaThi ucnhiTa­

HIIA ycTBHOBKH "n!OilMHna" B pe}I{HMe llBYX paCWIIpeHHA 38 

OllHH UHKn pa60Tbl npOTOHQOrO CHHXpOTpOHB 114>83, CHCTeMa 

ocaemeHHSI pa6oqero o6'ber..ta KaMephi onucana a coo6we­

Hnn12~B llBHHO:lt pa6oTe ll&eTCSI ODHCBHHe DHeBM8TH"l9CKHX 

neHTODpOTSI}I{HbiX MeXaHH3MOB, ra30BOrO nynbTB H aneKT­

pOHHO:lt cxeMhi ynpaaneHHSI, npenna3Ha"leHHhiX nnSI rony"leHHSI 

nonHo:lt 4JHnbMOBO:lt HH4JopM8UHH npH pa3nH"lHbiX pe}I{HMBX 

pa60Thl ycTBHOBKH H OOecne"leHHSI 4JoTorpa4JHpOB8HHSI TpeKOB 

"'BCTHU B pe}I{HMe llBYX pacwupeHHA 38 OllHH UHKn ycKOpH­

TenSI. 

§1. nEHTOnPOT.SDKHblff MEXAHI13M (nnM) 

Ha ycTaHOBKe • n!OilMHna"' nng nony"leHHSI 4>HnbMOBOA 

HH4JOpM8UHH npHM8HSI9TCSI CTepeo4JOTOrpaMM9TpH"l9CK8SI 

ronOBK8 C "l9TblpbMSI DH9BM8TH"l9CKHMII . neHTODpOTSI:lKHbiMH 

MexaHH3M8MH /3, 4/. C'beMKa npOH3BOilHTCSI na 50-MHMH­

MeTpoayK> nneHKY 6e3 nep~opaunA. .UnH yaenH"leHHSI 

6hiCTpOil9ACTBHSI CHCTeM 4JoTorpa4JHpOB8HHSI 6hinH BHeCeHhl 

ycoeepWeHCTBOB8HHSI B nnM H B ra30BhiA nynbT ynpaane­

HHSI, ODHC8HH9 KOTOpbiX ll8HO HH}I{e. 
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Bo speM.SI JlnJfTenhHOH 9KcnnyaT8UHH nnM Ha ceaacax 

6biJIO 38Me'ieHO 38KnHHHB8HHe pynOHa nneHKH B KOMyxe, 

UpH'iHHOH KOTOporo .SIBn.SinaCh HepaBHOMep~OCTh HBMOTKH 

nneHKH Ha npeeMHY~ KaTymKy. flng ycTpaaeHH.SI 9Toro 

.ne!f>eKTa 6hin8 cnpoeKTHpOBaHa KOHCTpyKUH.SI C JlBYM.SI Bpa­

illB~lllHMHC.SI JlHCKBMH, MeM.Qy KOTOpbiMH JlBHMeTC.SI pynoH 

nneHKH. 0JlHH H3 .QHCKOB ycTaHOBneH BO BHyTpeHHeH 'i8CTH 

KOMyxa, Jlpyro:i1 - Ha OCHOB8HHH nnM (pH Co 1 H 2) • Ta­

KHM o6pa30M 6binO CyllleCTBeHHO yMeHhilleHO TpeHHe TOp­

UOB pynoaa nneHKH 0 BHyTpeHHHe CTeHKH nOM. 
HaMeHeHH.SIM no.nseprnach KOHCTPYKUH.SI oce npeeMao:H 

KaTyWKH, KOTOpa.SI BblfiOnHeHa C tPHKC8TOp8MH .QByX HanpaB­

neHHH BpameHH.SI ( UO.Q06Ha.SI CHCTeMa HMeeTC.SI B nOM 
Ha 2-MeTpOBOH nponaHOBOH KaMepe Hay'iH0-9KCnepHMeH­

TanhHOrO OT.Qena nB3). KpoMe Toro, npHMeHeH wapHKOBbiH 

UO.QWHfiHHK, npHHHMB~lllHH Ha ce6.SI HarpyaKy MOMeHTa 

spameHH.SI npe nepeMemeHHH nneHKH. Ha pH c. 3 npese.neHhi 

.QeTanH OCH npHeMHOH KaTyWKH. flng o6ecne'ieHH.SI paBHo­

MepHOH yKna.QKH 9KCUOHHpOB8HHOH nneHKH npH UO.QMOTKe 

B nOM, a T8KMe .Qn.SI o6ecne'ieHH.SI ee JlBHMeHH.SI UOCTaB­

neHbl pOnHKH C HanpaBn.SI~lllHMH 6opT8MH. 

§2. fA30BbiH DYnbT YDPABnEHH.H 

flng o6ecne'ieHH.SI 6hiCTpO.Qe:iifTBH.SI nnM B peMHMe JlBYX 

tPOTOrpa4JHpOB8HHH cne.QOB 'i8CTHU 38 O.QHH UHKn yCKOpH­

Ten.SI CO CKBBMHOCTh~ .QO 0,6 C nepeCMOTpeHa CXeMa 

raaosoro o6ecne'ieHH.SI neaTonpoT.SIMHhiX MexaHH3Mos. 

Pa6oqe:i1 o6'beM KaMephi <Pororpa4JHpyeTC.SI JlBYM.SI pa6o­

ra~mHMH 8BTOHOMHO CTepeoannapaTaMH, npH'ieM KBM.QbiH 

H3 HHX HMeeT He3aBHCHMOe H CT86HnH3HpOB8HHOe fiHT8HHe 

CM8Tb!M B03.QyXOM, KOTOpOe o6ecne'iHB8eTC.SI 'ieTblphM.SI 

HCTO'iHHKBMH C pa3nH'iHbiMH .QaBneHH.SIMH .Qn.SI K8M.QOH 

crepe<mapbi. DHTBHHe npHBO.QHbiX aneMeHTOB nnM ocy­

mecrsn.SieTC.SI c raaosoro nynhTa. Ha sxo.n nocne.naero 

CM8Tb!H B03JlYX C pa60'iHM .QaBneHHeM 8 Kfc/cM2 II.OCTy­

naeT ea Marecrpane, <PenbrpyeTc.SI, pe.nyuepyeTC.SI .no 

HYMHhiX .naaneae:ii H no.naerc.SI B pecesephi. 3aTeM no re6-

KHM wnaaraM oa noJlaerc.SI Ha KonneKTop, OTKy.Qa nocry-
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pH c. 2. OcaosaHHe nnM. 

PH c. 1. Bpama~meAc.SI .QHCK 

KOMyXa • 
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pH C • 3, .fieTanH OCH npHeMHOH KaTylllKHo 

naeT ,llnSI llHTaHHSI 'i9TbipeX llHeBMO<WeKTpOMarHHTHbiX 
KnanaHOB I 4/ Ka*.noH: crepeonapbi, o6ecne'iHBaiOlllHX npoTSI)I{­
KY, llO,llMOTKy, a TaK)I{9 npH)I{HM H OTpbiB nneHKH OT 6a3HC­
HbiX cTeKon ¢loTorpaMMeTpH'ieCKHX ronoaoK. CxeMa raao­
aoro nynbTa ynpaaneHHSI nTIM npHBe,lleHa Ha pH C, 4. 

§3. 3nEKTPOHHAH CXEMA YTIPABnEHl1H 

EnoK-cxeMa CHCTeMbi ¢1ororpa¢1HpoaaHHSI noKaaaaa aa 
pH c. 5, a ¢1YHKUHOHanbHaSI - Ha pH c. 6. B 6noK-cXeMY 
BXO,llSIT: aneKTpOHHbiH 6no'ieK ynpaaneHHSI llO,llCB9TOM penep­
HbiX KpeCTOBj CXeMa ynpaBneHHSI ,llnSI Blle'iaTbiBaHHSI HH-
4JopMaUHH Ha nneHKy i Ta6no (.fiB) /S,6/ , 6nOKH BpeMeHHbiX 
aa.nep*eK ( EB3), o6ecne'iHBaiOlllHe CHHXpOHH3aUHJO pa6oTbi 
CHCT9Mbi lPOTOrpa¢JHpOB8HHSI C BpeMeHHbiM UHKnOM KaMepbii 
aneKrpoHHbie 6noKH ynpaaneHHSI crepeo¢loToannapaTaMH 
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{ CT<I>}; nor~rqeCKHe H c~rraanbHbie aneMeHTbi B qeTbrpex 

neHTOnpoTSDKHbiX MeXaHH3M8X ( nnM). Ha. pH c. 6 noKa-

3aHa ~yHKUHOHanbHa.H cxeMa ynpaBneHHSI onaoA H3 cTepeo­

nap. lln.H nepeMemeHHSI nneHKH B flDM HMeiOTCSI AB8 WTOKa, 
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pH c. 7. C~rrHanhHble naMllbl nnM. 
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coBepwaiQWHe B03BpaTHO- noccynaTenbaoe ABH)KeHHe, npe­

o6pa3yeMoe C ITOMOWbiO KHHeMaTHqeCKHX nap BO Bp8W8Tenb­

HOe nonaiOWeA H npHeMHOH 6o66HH / 3/. llnHHa npOT.H)KKH 

nneHKH onpenen.HeTc.H BenHqHHOH xona WTOKa, a aopManb­

Ha.H pa6oTa flDM ~HKCHpyeTCSI CHI"HanbHbiMH naMITOqKaMH, 

cpa6aTbiB810WHMH B MOMeHT OKOHqaHHSI nonHOI"O UHKna npo­

Tg)KKH nneHKH {pH C • 7) • B KaqeCTBe KOHUeBbiX CHI"H8nH38-

TOpOB HCITOnb3yiOTC.SI Tene~OHHbie KHOnoqHble nepeKniOqa­

TenH THna DKT-D-3. 

OnepauHH CHHXpoHHoro BKniOqeHH.H naaneHH.H C)KaToro 

B03nyxa, o6ecneqHB8IOIIlef'O pa6oTy flDM, BbiiTOnH.HeT 

aneKTpOHHa.H CXeMa, OKOHeqHbiM K8CK8llOM KOTOpOH .HBn.H­

IOTCSI llBYXIT03HUHOHHbie ITHeBMOaneKTpOMBI"HHTHbie KnanaHbl. 

Ka)KnoA cTepeonapoA ynpaBn.HIOT qeTbrpe TaKHX Knanaaa. 

KaTymKH aneKrpoMarHHTHbiX KnanaHoB BKmoqeHbi B norH­

qecKyiO cxeMy, onpenen.HIOIIlYIO pa6oqee ~YHKUHOHHpoBaHHe 

flDM. 3anycK CHCTeM ~OTOI"pa~HpOBBHH.SI MO)KeT ocymecT­

Bn.HTbC.SI KaK B pa30BOI\I H H8CTpoeqHOM pe)KHM8X OT BHyT­

peHHef'O reHepaTopa (Hf), TaK H B 8BTOM8THqeCKOM 

pe)KHMe. B pa6oqeM pe)KHMe cxeMa ynpaBneHH.SI nnM 38-

nycKaeTCSI OT CHCTeMbi OCBemeHH.SI /2/. Docne BCITbiWKH 

HMnynbCHblX naMn npOHCXOllHT ITOACBeT penepHbiX KpeCTOB 

Ha BCeX ~OTOK8MepaX H HX Bneqa TblB8HHe Ha nneHKH. 

l1MeeTC.H oTnenbHa.H perynHpOBKa aanp.H)KeHH.H nn.H 14 naM­

noqeK noncBeTa, perynHpOBKa nnHTenbHOCTH noncBeTa 

H Heo6XOllHM8.SI HHllHK8UH.SI HCnpaBHOH pa60Tbl. Docne 

noncBeTa penepHbiX KpecToB qepe3 6noK 3anep)K~K 3anyc­

KaiOTC.H nBe HlleHTHqHbie CXeMbl ynpaBneHH.SI neHTOITpOTSI)K­

HbiMH MeXaHH3M8MH, a 38TeM - Ta6no HH~OpM8UHH /5/. 

B HopManbHOM nono)KeHHH aneKTpOMarHHTHhie KnanaHhi 2 
H 3 (pH C • 6) BKniOqeHbl - nneHKa ITOllMOTaHa H npH)K8T8 

ITOAYWKOH CO C)K8TbiM B03AYXOM K 6a3HCHOMY CTeKny ~o­
TOrpaMMeTpHqeCKOH ronoBKH. CTapTOBbiH HMnynbc Bbi3hiBa­

eT cpa6a TbiBBHHe pene 1 H 2 - BbiKniOqaiOTC.H KnanaHhr 

2 H 3 H npOHCXOAHT O~B060)KlleHHe nneHKH OT naBneHH.SI 

npH)KHM8 ITOllYWKH H nepeKpbiTHe nHHHH C)K8TOI"O B03llYX8 

nn.H nonMoTKH. OnaoBpeMeaao BbrKniOqaeTc.H KnanaH 4 
H nonaeTCSI C)K8TbiH B03AYX nn.H OTpbiB8 nneHKH OT 6a3HC­

HOI"O CTeKna. nor~rqeCKOH uenoqKOH (Pg ' Pn H Pg) 
non6HpaeTc.H BpeM.H 3anep)KKH t3a,n , B Teqea~re KoToporo 
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BhiOpaCbiBaeTCSI B03AYX H3 IIOllYIIIKH IIpH)l{HMa H BhfKniO­

qaeTCSI Knanaa 1, o6ecnequaaiOIIIHii npoTSI*KY nneHKH, 

Dono)l{eHHe ABYX IIITOKOB Ka)l{AOH H3 CTepeonap nnM 
IIOKa3hiBaiOT CHrHanbHhi8 naMIIhi n 1, n2 H n 3 .Docne 

HOpManbHOi!: IIpOTSI)l{KH nneHOK B llBYX neHTOIIpOTSI)l{HbiX 

MexaauaMax (cTepeonape) u cpa6aTbiBaHHSI curaanbHhiX 

::meMeHTOB H naMII n 2 , n 5 CXeMa ycTaHaanusaeTCSI 

B HCXOllHOe IIOnO)l{8HHe: npeKpamaeTCSI IIOAa'ia AaBneHHSI 

c*aToro aoanyxa qepea KnanaHhi 1 H 4, o6ecne'iHBIIIHe 

IIpOTSI)l{KY H OTpbiB nneHKH, H C)l{aThiH B03AYX BHOBb IIOCTy­

naeT 'iepe3 KnanaHbi 2 H 3 AnSI ee IIOAMOTKH H IIpU)l{UMa, 

B cxeMe npenycMoTpeHa noruKa AnSI curaanuaauuu 

o aapyiiieHuu pe*HMa pa6oTbi: a cnyqae aeucnpaaHoCTH 

B OAHOM H3 nnM H HapyiiieHHSI pe)l{HMa pa60Thi aaropa­

IOTCSI CHrHanbHbie naMIIbi nl - n3' a OKOH'iaHHe nneHKH 

curHanH3HpyiOT naMIIhi n6 H n 7 (pH C • 6) • 
nocKOnbKY IIHeBMOaneKTpOMarHHTHhie KnanaHbi pacno­

naraiOTCSI a6nH3H CTepeO~OTOrpaMMeTpH'i8CKOi!: ronOBKH, 

OHH BbmonHeHhi so B3phiB06eaonacaoM ucnonaeauu. Knana­

Hhi pacnonaraiOTCSI s nsyx repMeTH'iHhiX o6'beMax, SIBnSI­

IOIIIHXCSI TaK)l{e H 8KpaHOM OT CHnbHOrO paCCeSIHHOrO Mar­

HHTHOro nonSI OCHOBHOro MarHHTa MC-7 ycTaHOBKH N niOll­

MHna". 

3neKTpOHHaSI CXeMa o6eCII9'iHBaeT 6nOKHpOBKY IIpH OT­

cyTCTBHH nponysa C)l{aTbiM B03AyXOM repM8TH'iHhiX OO'be­

MOB C KnanaHaMH. 3neKTpOHHhie 6nOKH ynpasneHHSI 

annaparypoa ~oTorpa~uposaHuSI pacnonaraiOTCSI s nynbTo­

soi!: CTOi!:Ke C<I>K. DnSI aarnSillHOCTu ~yHKUHOHHposaHHSI 

CHCTeMbi CHrHanbHbie naMIIbi pacnonO)l{8Hbi TaK)l{8 B repMe­

TH'iHOM IIIKa~y Ha pa6oqeft nnomanKe KaMephi. 

3neKTpOHHaSI annapaTypa ynpaaneHHSI UMeeT He06XOllH­

Mhie aneMeHThi perynupOBaHHSI H o6ecne'iHBaeT ~YHKUHOHH­

posaHHe acero KOMnneKca cucTeMhi ~oTorpa~upoaaHuSI 

B IIIHpOKOM AHaiia30He BpeMeHHhiX HHTepaanOB, 

§4. H3MEPEHHE BPEMEHH~X 

XAPAKTEPHCTHK nnM 
BbiCTponei!:CTBHe pa60Tbl nnM onpenenstnOCb c no­

MOlllbiO ocuunnorpa~a, Ha axon u aanycK KOToporo nona-
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aanucb CHrHanhi OT KOHUeBhiX aneMeHTOB, ~HKCHpyiOIIIHX 

Ha'iano H. KOHeU pa3nH'iHhiX UHKnOB pa60Thi nnM. KpoMe 

TOrO, C IIOMOIUbiO Ilb830ABT'iHKa, C08llHH8HHOrO KOpOTKHM 

IIInaaroM c o6'beMoM IIPH*HMHO:il: nonyiiiKH, aaMepSinocb 

speMSI npu*HMa u ocso6o*AeHHSI nneHKH, DpH*HM unu 

OCB000)l{ll8HHe nneHKH C'iHTanHCb OKOH'iaTenbHhiMH B MOM8HT 

npeKpameHuSI BCSIKHX npoueccos nepenana nasneHHSI B o6'be­

Me IIpH)l{HMHOH IIOAYIIIKH, CurRan OT IIbe30AaT'iHKa T8K)l{8 

BhiBOAnncSI Ha ocuunnorpa~. Ha puc. 8 noKa3aHhi nuar­

paMMhi 3aBHCHMOCTH HaiipSI)l{8HHH Ha KOHU8BhiX BbiKniO'ia­

'l'enSIX KB 1 H KB 3 oT speMeHu, rne o6oaaaqeao: t 1 - ape­

MSI M8*AY MOM8HTOM ITOCTynneHHSI HMIIynbca aanycKa Ha 

cxeMy yrrpaaneHHSI nnM H cpaoaTbiBBHHeM K3 . 3ro apeMSI 

BKniO'iaeT B ceoSI: BpeMSI cpa6aThiBaHHSI aneKTpOHHKH onOKa 

ynpaaneHHSI, speMSI cpaoaThiBaHHSI 3M Knanaaa, apeMSI 

pOCTa AaBneHHSI ITOA IIITOKOM IIpOTSI)l{KH, t 2 - BpeMSI rrpo­

TSI)l{KH KaApa, T.e, BpeMSI OT MOM8HTa cpaoaTbiBBHHSI K 
3 

no MOMeHTa cpaoaThiBaHHSI K 1 • t 3 - apeMSI Me)l{AY 

OKOH'iaHHeM UHKna rrpOTSI)l{KH H Ha'ianoM UHKna IIOAMOTKH, 

3ro speMSI 3aMepSinocb no HHTepsany speMeHu Me)l{AY 

cpaoaThiBaHHSIMH KOHUeBHKa K 1 ,, oao xapaKTepuayeT 

obiCrponeiicTsue aneKrpoHHKH 6noKa yrrpasneHHSI,- 3M 

KnarraHa H pOCTa AaaneHHSI Hall IIOpiiiHeM IIOAMOTKH, t 4 
Bp8MSI ITOAMOTKH BhiTSIHyl'OH nneHKH, 

3aMepbi nepequcneHHhiX apeMeH nann cnenyiOmue Konn­

qecTBeHHbie peaynbrarhi ( aaMephi nenanncb rrpu nasne­

HHSIX B nHHHSIX IIpOTSI)l{KH H ITOAMOTKH 2 BTM): 

t l = 200 :!:_ 5 MC, 

DononHnTenbHO B 8TO BpeMSI BBOAHn8Cb HCKyCCTB8HH8SI 

3aAep)l{Ka (0 - 800 MC) M8)l{llY MOM8HTOM CpaoaThiBBHHSI 

Knanaaa llpH)l{HMHOH IIOAYIIIKH H KnanaHa IIpOTSI)l{KH AnSI 38-

IIIHThi llpH)l{HMHbiX CTeKOn OT UapaiiHH, HBHOCHMhiX ABH)l{y­

III8HCSI nneHKOH, 

t 2 = 150:!:_50 MC (3aBHCHT OT KOnH'i8CTBa rrneHKH B Bepx­

HeM pynoae), 

t 3 = 250:!:_50 MC 1 

t 4 = 180:!:_50 MC (3aBHCHT OT KOnH'i8CTBa rrneHKH B HH)l{­

HeM pynoae). 

C uenbiO onpeneneHHSI 6biCTponei!:crsuSI aneKTpOHHKH 

6noKoB ynpaaneHHSI u 3M Knanaaa 3aMepSinocb speMSI 
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P a e. 9. OeuannorpaMMa aaMeueuast Aaaneuast 

B OOllYWKe npH>KHM8 nneHKH. 

t 
l 

epa6a1'biB8HHSJ Knanaua e OOMOUlbJO fihe30llBT'IHKa, eoellH­
HeHHOI"O KOpOTKHM wnaHI"OM e pa60'JHM 06beMOM Knana-
Ha. BpeM.SI Me>Klly MoMeHTOM npaxolla HMnynhea aanyeKa 
Ha BXOll 6noKa ynpasnena.SI H Ha'IanoM noabeMa llasneuast 
B pa6oqeM o6beMe Knfinaua ( <PPOHT nOll'heMa - 5 Me) 
paBH.SinOeb 70 Me. Cpasuaaast 3To speM.SI e t 

1 
H t 

3 
, 

MO>KHO 3aKnJO'IHTh, 'ITO t 1 H t 3 rnaBHbiM o6pa30M o6yenoa­
neHbi HHepUHOHHOeTbJO pa60'IHX yanoa eo6eTBeHHO nnM 
e noaeoellHHHTenhHbiMH wnauraMa. 

C fiOMOUlbJO TOI"O >Ke fibe30ll8T'IHK8 onpellen.SinOeb 
6bieTpOJleiieTBHe epa6aTbiB8HH.SI npH>KHMHOH fiOllYWKH. 

Ha pH e. 9 noKaaaua oeuannorpaMMa caruana e nbeao­
llBT'IHKa. B.HllHO, 'ITO <iJpOHTbi HMnynbea, KOTOpbie xapaKTe­
pH3YJOT 6bieTpOlleiieTBHe npH>KHM8 H oeao60>KlleHHe nneHKH, 
He npeBbiWBJOT 70 Me. 

3AKnl04EHI1E 

OnaeaHHbie yeoaepweneTaosana.SI nenTonpoT.SI>KHbiX Mexa­
HH3MOB H raaoaoro nynhTa ynpaaneuast, a TaK)Ke HMeJOmastest 
aneKTpounast annapaTypa ynpasnenast o6ecneqana nOBbiWe­
HHe 6bieTpOlleHeTBHSJ H HaJle)KHOeTH eaeTeMbl <iJoTorpa<iJa­

poaa/J? llnst yeTaHOBKH "nlOllMHna". KaK OTMe'Ianoeb pa­
Hee 

1 
, B OllHOM aa eeaueoa 1975 rolla 6binH oeymeeTane-

Hhi HeenellOB8HH.SI Ha yeTaHOBKe B pe)KHMe llBYX paewape-
HHH aa UHKn pa6oTbi yeKopaTen.SI l14>B3 17 I ao apeMst Ko-

' Toporo nonyqeuo 4000 eTepeo<iJoTorpa<tJaii. Beero e no-

MOUlhJO OfiHC8HHOH annapaTypbi ellenaHO 400 Tbie. pa60'IHX 
<iJoTorpa<lJaii. 

ABTOphi Bhipa)KaJOT 6narollapuoeTb l1.M.fpaMeHHUKOMy 
aa noneaHbie o6cy)KJleHa.SI; eoTPYllHHKaM OBK A.A.Kyaa­
Hy, H .K.4>ponoaoii, B.H.BonKoay aa MOHT8)K H HanallKY 
aneKTpOHHhiX eaeTeM ynpasneHa.SI; IO.B.Xpeuoay aa 

eOlleiieTBHe B H3I"OTOBneHHH I"830BOI"O nynbT8 ynpasneHH.SI; 
a T8K)Ke A.B.4H)K0BY 38 H3I"OTOBneuae lleTaneii nnM HOBOH 
KOHeTpyKUHH H seeM eoTpyaHHKaM OBK H CH30, yqaeTao­
BaswaM B 9Keno3HUH.SIX H8 YCTBHOBKe "nlOllMHna" H OKa-
38BWHM HaM COlleiieTBHe B pa6oTe. 
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