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B aKcnepn:MeHTax Ha ycKopnTene wn:poKo npnMeHHJOTCH ncKpOBbie KaMepbi c 

aaaopoM 1-2 CM, Hase;THo, 'ITO KaMepbi c 6onbWllM npoMelKyTKOM ( 6onee 4-5 CM) 

' o6ecne'lHB810T 6onee BhlCOKYIO TO'lHOCTb cneAOBBHllH llCKp no TpaeKTOpnn: 'l8CTHUbl 

6 
~ /1,2/ 

8
· 

n o nanaroT xopowefi nn:saesou a!j>!j>eKTn:sHocTbJO • aKcnepnMeHTe no n:aMepe-
/3/ ' 

HBIO acjlcjleKTHBHOfi MaCChi B pacnanax X .. y + y ycneWHO BCnOnb30Balibl HCKpo-
/3-5/ 

awe KaMepbi c :saaopoM 10 CM, KaK noKaaomaeT onoiT (HanpaMep ) , naana-

aoa 3830p0B HCKpOBbiX KaMep, np.HMeHHeMbiX B yCT8HOBK8X Ha CHHXpO!j>a30TpOH·e, 

HenpepblBHO pacwapHeTCH, 0TCIOA8 - Tpe6osaHHH K CIICTeMe nHT8HHSI1 3anycKa II .· 
KOHTponH HCKpOBhlX KaMep: OHa AOmKHa 6biTb ~ra6Kofi' ll B AOCT8TO'lHOfi CTeneHH 

ynasepcanbaofi npaMeauTenbno K Tpe6osaHHHM aKcnepaMeHTa, 

Paapa60TaHH8H 6nO'lH8SI CHCTeMa UHT8HHH1 ynpasneHHH II KOHTpOnH UCKpOBbiX 

K8Mep o6ecne'lUBaeT B03MOlKHOCTb OAHOBpeMeHHOro ucnonb30B8HUH B 3KCnepuMeH

T8X aa ycKopuTene 6onDworo qucna KaMep c paanaqaofi sena'luaofi aaaopa oT 

AO 15 CM, HaaHa'leHUe II OCHOBHbie napaMeTpbl K8)KAOrO 6noKa CUCTeMbl MOlKHO 

onncaTb c noMOWbJO o6wefi cjlyaKuuonanbnofi cxeMbi, npasenenaofi aa p11c. 1. Ee 

yno6ao paa6nTb na Tpa qacTa, 

ITepsaH qacTb sKnJO'laeT ycTpoficTsa, pacnonoJKeHHbie nenocpencTseaao na nyq

Ke: 6noKu IICKpOBbiX KaMep- EHK, onTII'leCKYJO cacTeMY c ljloToperllcTpaTopaMII - c!> 

( Tnna Pc!>K ) II CTOfiKofi HX niiTSHUH - CITe!>, MOHUTOp!Ibie C'leT'lUKII - C AnSI ocy

wecTsneHRSI pe)KIIMa nposepKa pa6oTbi scefi CIICTeMbi 11 nepenarow11e TeneKaMepbi· -

ITTK. (ITonyqaeMoe onTII'leCKOfi cucTeMofi aao6palKeHIIe 
. ' ' . 'pacwannHeTCH' c noMo-

Wb!O nonynpoapa'lnoro aepKana), 

8TopaSI '18CTb o6~eAUIIHeT 6nOKH1 BXOAHWUe B CTOUKII lliiTSIIUH KaMep1- UCTO'l

IIUKII IIH3KOrO U BbiCOKOrO Hanpn/KeHHll AnSI renepa~OpOB BbiCOKOBOnbTHbiX HMnynbCOB 

a caMa reaepaTopoi - fHH. 
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TpeTbSI 'IBCTb conepllmT 6noKn aanycKa, BbiHOCHble nynbTbl ynpaaneann 11 paa

nii'IHbie KOHTponbHQ-II3MepnTenbHble ycTpOfiCTBa, BKn!O'IBSI npOMbiWneHHyiO Teneall-

BIIOHHYIO yCTSHOBKY Tnna nTY-4. 

Pa6oTa cncTeMbl nponcxonnT unKnaMn. npn no.aaqe Ha axo.a (YP) OlliiHO'IHoro 

nMnynbca 11n11 cepnu aanycK ee npoucxo.anT OT nepaoro I!Milynbca, nocne qero axo.a 

·6noKnpyeTCSI n Ha'lnHaeTCSI OTpa6oTKa rUnKnar, T.e. aanycK acex ycTpoficTa no onpe

.aeneaaon apeMeHHOfi nporpaMMe, BbiOI!pSeMOll B COOTBeTCTBI!II C Tpe60B8HHS!MII SK

cnepHMeHTa, UaKn yno6ao npocne.ai!Tb a pelKI!Me npoaepKn pa6oTbl cucTeMbl, B 

STOM cnyqae npu npoxoJKneaan aapsnKeHHbiX 'laCTIIU qepea KaMepbl caraanbi OT c'leT

liHKOB - C nocTyna!OT Ha cxeMy coana.aeanli- CC, aaTeM Ha 6noK perynapyeMoii 

aaneplKKII - E3 11n11 aenocpe.acTaeaao aa ycanaTenb-paaMHOlKHTenb - YP, c noMo

WbiO KOTOporo aanyCKBIOTCSI f!1Hbl, a BbiCOKOBOnbTHb19 I!MilynbCbl llO COOTBeTCTBYIO

WIIM Ka6enstM nocTynaroT aa IICKpOBble KaMepbl, O.aaoapeMeaao c aanycioM reaepa

Topoa ycnnaTenb YP nonaeT cnraan aa 6noK aanycKa ~oToperucTpaTopoa - E3~, 

o6ecne'll!aarownn no.acaeT penepoa n npoTnlKKy nneaKn aa onaa Ka.ap. 

E3~ ocywecTansteT B03MOlKHOCTb IIMnynbCHOfi paOOTbl P~K II COCTOIIT 113 He-

CKOnbKIIX penefiHbiX 6noKoB nocne.aoaaTenbHO ani! napannenbHO BKnroqeH!lbiX apeMen

HbiX aa.aeplKeK, onpe.aenS!IOwHx apeMH no.ttcaeTa penepoa aa KaMepax (1-7 ceK), 
I 

BpeMSI pa60Tbl MOTOpOB P~K (1-7 CeK), .anuTenbHOCTb IIMnynbca Ha My~e npo-

T.IllKKII nneHKII (20-60 MCeK) II BpeM.Il y.ttnHHeHI!.Il UIIKna (1-7 CeK). C llpiiXOAOM 

curaana aa E3~, nocnenann aannpaeT YP c TeM, 'ITOObl ncKniO'li!Tb noaTopHbifi aa

nycK, II TSKIIM 00p830M Ooecne'IHBBeT OnOKI!pOBKY BCefi CI!CT9Mbl HS 1;1p9MH, KOTOpOe 

MolKeT ObiTb aanaao aapaaee a npenenax oT 3 no 21 ceK. Oco6eaaocTbiO E3~ nanH-

eTcH npi!MeHeHHe B HeM B KB'IeCTBe KniO'lB nonynpOBOAHIIKOBOrO Tl!pi!CTOpa , pa-

OOTBIOWero Gonee HaAelK!!O B ABHHOii CXeMe, 'ISM Tpllrrep Ha TpaH311CTOpaX, 

YcnnuTenb-pa3MHOlKI!Tenb coanaa aa 6aae nonynpOBOAHIIKOBhlX npa6opoa; ero 

OTni!'IIIT9nbHOfi OCOOeHHOCTb!O SIBn.lleTCH npHMeHeH1!9 Tp8H311CTOpa B naBI!IlHOM pelKU

Me, 'ITO o6ecne'IIIBaeT aanelKHbiii aanycK 6noKoB fHHt-T-25/6 11 E3~. YcnnnTenb 

aanycKaeTCH nonoJKnTenbHbiM nMnynb<::oM c aMnnnTynoll ., 1 a. Bbixonaon HMnynbc 

OTp!!UBTanbHblfi C ·BMilnnTyAOll AO 100 B II C ~pOHTOM HapaCTBHIISI 1-1,2 HCeK/B, 

reaepaTop HMnynbCHbiX aanpmi<eaall - f!1H1-T-25/6 c acnonbaoaaaneM I!Mnynbc

aoro TnpaTpoaa aa 25 KB nMeeT wecTb Bbixonoa aa Ka6enb Tnna PK-100-7-11 11 

naeT aa cornacoaaaaofi aarpy3Ke Ka6enn nMnynbc aMnnHTynon no 25 KB c ~poaToM 
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H8p8CT8HIISI 18-20 HCeK H 38A ep>KKOA ,. 300 HCeK, 8 KS'leCTBe 38pl!AHhiX HCIIOJib-

30B8Hbl eMKOCTH 2200 nljl, 30 KB, Hamt'lne mecTa Ka6eJibHhiX BhiXOAOB y reaepaTopa 

!103BOnl!eT HCIIOJib30B8Tb B03MO>KHbie Tp8HCcpOpM8llllll HMIIYJibCS B CQrnaCOBSHHOM ll 

aecornacoaaHHOM pe>KaMax pa6oThi Ka6eng. 

rHH-1-P-25/6 npencTaanl!eT co6oll: aaanora'lHhill: onacaaaoMy BhiiUe rene-

paTop, rne c nent.ro yMeHbmeHall aanep>KKa BMecTo TapaTpoaa npaMeaea aoanym
/4/. 

HbiA pa3pSJAHHK napaMeTpbl Bh!XQAHOI'O HMIIYJibCa o6oax reaepaTOPOB 6na3KH, 

r.eaepaTop no cxeMe ApK8AbeBa-MapKca:(ri1H-180) HMeeT 'leTb!pe BbiXOAa Ha 

Ka6enh Tana PK-8 a o6ecne'laBaeT Ha KOHIIe aeaarpymeaaoro Ka6eng nMnynhc 

8MIInaTYAOJl OT 100 ltO 240 KB B 38BHCHMOCTH OT 'lHCna BKniO'leHHbiX Ka6enell: llpH 

cppOHT9 HapaCTSHHll 14-16 HCaK, 8 reaepaTope acnonh30B8Hbl KOHA9HC8TOpbl 

470 nljl, 20 KB, eMKOCTh a ynape oKono 1500 nljl. rHH-180 aanycKaeTcl! 

aMnynhCOM OT OAHOI'O H3 BbiiUeOnaCSHHbiX reaepaTOpOB, 

EnoK HHAHKSIIHH H Car HanaaanaH - K<llr pa60Tbl cpoToperaCTpaTOpOB, 3Cn1-25/4 

H rHH-180 BKnroqaeT B ce6g ny6napy!OIUHe C'leT'lllKH OTCHl!TbiX KSllpOB, pa60TSIOIUHe 

oT naT'laKOB P<PK , npeo6paaoaaTena caraanoa OT naT'laKOB npOTli>KKH nneHKH, 

ycTaHOBneHHbiX B cpOTOperaCTpaTopax, a ll8T'IHKOB BhiXOllHbiX Hallpl!lKeHall: 3Cn1-25/4, 

rHH-180 a 6noK caraanaaanaa co caeToaoll: HHllHKanaell: (naMnO'IKa) a aayKOBhiM 

caraanoM (aaonoK), cpa6aTbiBaromall: a cnyqae aapymeHHll aopManhaoll: pa60Tbi on

noro aa KOHTponapyeMhiX 6noKoa, 

nnfl KOHTpOnl! apeMeHa aaneplKKH acen CHCTeMhl npenycMOTpeH 6noK EHB c 

acnonhaqaaaaeM B aeM CTannapTHhiX nepec'leTHhiX neKan c nuljlpoaon aHllHKanaell:. 

nynbT O'IIllUS!OIUai'O nong - non cnylKHT llnll l10ll8'IIl Ha HCKpOBhle K&Mepbl 

cTa6anaaapoaannoro aanpHJKeHHll O'IHIUaromero nong nro6oll: nongpaocTa a conep>KHT 

'laTb!pe llltaHTil'IHhiX KaHana, 

nynhTbl nSCn ll nHHH cnyJKaT nng AllCTSHllllOHHOI'O KOHTponst ll ynpaaneHHll 

COOTBaTCTBYIOIUilMil 6noKaMa acn1-25/4 ll HHH-1. 

nnll aa6nroJJennst ljlopMhi aMnyJibcoa acnonbayeTcl! CKOpocTHoll: ocnnnnorpaljl-OC 

c cpoToperacTpaTopoM - <ll Tana P<PK . , pa60TaiOIUBM cnaxpoano 
o. 

C cpOTOperaCTpSTOpaMil llCKpOBhiX K&Mep, npn He06XOllllMOCTil MOJKHO Ha6n!O}l8Tb 

llMnynhC OT nro6oro 6nOKa C IIOMOIUh!O COOTBeTCTBYIOIUilX IIOllKn!O'IaHHil:, . nng ll3Me

peHHll 3SileplKeK OT)lenbHbiX 6nOKOB ll BCell: CllCTaMbl cnylKHT npOMbllUneHHhlfi HSHo

CaKyHllHbiH nayxKananhHhill: reaepaTop. 
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nnn rruTaHRH seen anrrapaTyphi ucnon&ayeTcn ceTb nepeMeHHoro TOKa aanprnKe

ane!-.1 220 B
1 

Ann nHTSHHn cpOToperucTpaTOpOB;..aKKYMYriRTOpHan 6aTapen. B pelKUMO 

ITOA38pm:ta. Heo6XOAUMble. 3Ha'leHUn BbinpHMnOHHblX aanpmiteaull: B AHana,30HO AO 

30 KB Ann CTOHKU nuTaHUH KaMep o6ecne'IUB8IDTCH 'leThlpeXKaaanbHhlM UCTO'IHHKOM 
161 

nhiCOKoro aanpn>Keaun - CB111-25/4 , o6'beAuanrowuM TPH 6noKa: uCTOqHHK uua-

KRX aanpn>Keaull: - 11HH-1, BhiCOKosonbTHbii!: npeo6paaosaTenb - BBn-SOK u sneK ... 

TpoHHbii!: cTa6unuaaTop-nOTeauuoMeTp - 3Crll-25/4. BhtXOAHan MOwaoC:Tb BBn-30K .·! 
orpaHU'IOHa ypOBHeM 60-80 BT1 'ITO npuMepHO COOTBeTCTsyeT 13XOAHOI!: MOWHOCTH 

OAHOI'O KaHana 3Cnl-25/4. npu 60nbwell: Tpe6yeMOI!: MOWHOCTH B CHCTOMO npeA

ycMOTpeHO ucnonb30BaHue BHOWHOI'O UCTO'IHUKa BbiCOKOI'O HarrpHlKOI!Hn - 6nOK !1BH, 

KOTOpbtll: ·s 3TOM cnyqae ucnOnbayeTc;::n COBMeCTHO C 3Cnl-25/4 13MeCTO 8Bn-30K. 

Yucno KaMep U BenH'IURa UCKp01301'0 npoMelKyTKa onpeAenn!OT KOnU'IOCTBO H 

KOMITOHOBKY CTOeK UHTaHHH, a ycnOBHn paAH8UHOHHOll 6eaonaCHOCTU AHKTY!OT Tpe6o

B8HHH K paaMeweauro annapaTyphi. Ka6enbaoe nuTaaue (ucnon&aosanucb Ka6enu 

Am~HOll AO 50 MeTpOB) npuMeHeHO C uenbiO AOCTHlKeHUH H8U60nbwell: 'pa3BH3KU' 

paapm:tHbiX yCTpOHCTB H K8Mep. 3TO UOTpe6osanO UOA60pa H HCttbtTaHHll UOAXOAn

WHX Ka6enefi U pa3pa60TKH COOTBeTCTBY!OWUX BbiCOKOBOnbTHblX HMttynbCHbiX Ka-

6enbHbiX paa'beMOB H AenuTenell:, a TaKlKe OTAOnbHbiX sneMeHTOB KOHTpOnbHQ-H3MepH

TenbHOfi arrnapaTypbi. 8 CBO!O O'lepeAb a::mapaTypa H3MepeHun U KOHTpOnH MOlKeT 

pa3MewaTbCH aa n1060M paCCTOnHUH OT 'CTOI!:KU UUT8HHHo 

8 pa6o'!eM pelKHMe CHI'Han, Bb!pa6oTaHHblfi CXeMBMII OT6opa HYlKHbiX C06biTUI!:1 
/3/ 

nocTyrraeT aa sxo11 'Ba.a.". HanpuMep, B cucTeMa ucnonbaosanacb .nnn pera-

cTpauuu pacnaAOB no cxeMe x .. y + y , npu'leM s KalKAOfi ua 2-x cjlepM 6hmo ycTa

aonneao no 'leTbipe UCKpOBblX KaMepbl C KOHBepTOpHbiMH nnaCTUH8MII MelKtl.Y HUMHo 

KoHCTpyKTHBHO sen CIICTeMa BbinOnHeiia Ha 6aae CTaHASpTIIbiX 6nOKOB sneK

TpOHHOI!: annapaTyphl, ttpHHRTbiX B Ol1Sll1. Ha puc. 2-5 npeACTasneiihi cpoTorpacpaa 
. /3/ 
IIeKOTOpbiX 6nOK0Bo npi!Mep K')MnOHOBKH CTOI!:KU ni!T8HHSI Ann pa60Tbl ttpUBOAeH 

118 pi!Co 6. Pa3pa6o~a!I!Iblii KOMnneKT BbiCOKOBOnbTHbiX HMttynbCHbiX paa'heMOB H Aenu

Tenell: (c ucnonbaosaaueM corrpoTusneauii Tuna TBO) npeAcTasnea aa pac. 7a, 6. 

Co6cTseaaoe speMH peaKII.IIll AenuTenn He xy>Ke 5 IICeK. TurrH'IHhie ocuunnorpaljlhl 

BbiCOKOBOnbTHbiX HMnynbCOB 0T r e IIepaTOpOB, nony'leHHble C nOMOWbr TaKIIX Aenu

Tenett, npilseneabi aa puc. 8. 
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B aaKnro'leHn.e · SBTOpbl C'lll.TSIOT CBOil.M Upll.SITHbiM llOni'OM. Bblpa3HTb 6naro-

llBPHOCTb A.C. raapn.noay, B.H. rycbKOBy, n.c. Ky3aeuoay, M.C. XaacTyHOBY 11 

M.A. AaaMoay aa noMOIUb aa paann.'IHbiX aTanax pa60Tbi, 
I 
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'HC. 1. !PyHKUHO.!Ianb.!ISH CXeMa UHTSHHH ynpaBl!eHHll H KOHTponn HCKpOBbiX Ka¥ep. 
BHK - 6noK HCKpOBbiX KaMep, <P - f!>OToperacTpaTop, nTK - nepeJlaromaSI 
TeneBH3HOHH8H KaMepa, en.p - CTOiiKa UHTSHHH f!>oTOperncTpaTOpOB, C - MOHH
TOpHblii C'leT'IHK, rHH - renepaTOp HMUynbCHbiX HanpiDKeHHii, Sen - sneK
TpOHHblll cTa6nnnaaTop-noTeHUIIOMeTp, BBn - BbiCOKOBOnbTHblfi BbiCOKo'lao-. 
TOTHblii npeo6paaoBaTenb, HHH - IICTO'IHHK HH3KHX nanpn:IKeHIIii, HBH - nc
TO'IHHK BbiCOKIIX HanpiDKeHHll, ee - CXeMa COBUa.tteHHll, B3 - 6nOK perynll
pyeMOii sanep:IKKII, K<Pr - 6noK KOHTponn f!>oToperncTpaTOpOB H rHHoB, 
BHB - 6noK nsMepeHHR BpeMeHn saJlep:IKKH, YP - ycnnnTenb-paSMHO:IKHTenb, 
B3<P - 6noK sanycKa 4>oToperncTpaTDpOB, nsen - .tiiiCTSHllHOHHblll nynbT 
sen, non - nynbT O'IHW810WHX none!\, nHHH - .tiHCTSHUIIOHHblll nynb HHH, 
OC - ocunnnorpaf!>, nTY - npoMbimnennan TeneBII31IOHHan ycTaHOBKa. 

Pnc. 2. !POTorpaf!>lln 6noKa renepaTopa IIMnynbCHbiX HanpH:IK9HIIll - rHHl-T-25/6. 

Pnc. 3 • .POTorpaf!>nn 6noKa renepaTopa Tnna ApKa.tlbeBa-MapKca·(rHH-180). 
8 ~ I 9 



Pac. 4, ciiOTorpacfms 6no1ta 3anyc1ta cflo'roperacTpaTopos .5:341. 

Pac, 5, <l>oTorpacjlas 6noKa KOHTponSI cj>OToperncTpaTopoB 11 reuepaTopos - Kc{lf, 

10 

Puc. 6, clloTorpa!jlus CTOHKH nnTaHHII ncKpOBLIX KaMep, 
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Pnc. 7. ¢OTOrpacjlHil KOMnneKTa BbiCOKOBOJlbTHblX HMnynbCHb!X 
paa'beMoB a) n neTanei!: 6). 

12 

a) 

~) 

q) 

d) 
Pac. 8. OcuannorpaMMbl BbiCOKOBOJlbTHbiX HMnynbCOB reHepaTopOB Ha BXOAHOM 

KOHIIe Ka6enei!:: a - rHH1-T-25/6, aMnnaTyAa HMnynbca 20 KB, BKniO
.'leHO 6 Kaoenei!:; 6 - rHH-180. aMnnHTYAB HMnynbCa 100 KB, BKnro'leH 

1 Ka6enb,MeTKH 'lepea 10 HCeK. 
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