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B uacToJI~eii pa6oTe onscwaaeTcJI ycTauoaxa, T.e. 

KOMnneKC annapaTypbl BbiCOKOBOnLTHOrO HMnynLCHOrO fiB• 

TaHHJI, llOCTOJIHHOrO H HMnynLCHOrO O'IH~aiO~X noneii, 

C03,1:\aHHaJI ,1:\nJI o6ecne'leHHJI pa60TLI 6eccllHnLMOBbiX HCKpO

BLIX KaMep. 

CoapeMeHHLie cneKTpoMeTpLI H3 6eccllHnLMOBLIX ucxpo

BLIX KaMep BCe ycnO:>KHJIIOTCJI H HMeiOT TeH,I:\eHD;HIO K yBenH

'IeHHIO pa3MepOB H KOnH'IeCTBa HCKpOBbiX KaMep /HK/. 
B CBJI3H C 3THM ycnO:>KHJieTCJI H CHCTeMa BLICOKOBOnLT

HOrO nHTaHHJI H HMnynLCHoro O'IH~aro~ero non& HK. Bee 

3TO H onpe,l:\enJieT B03pacTaHHe ,I:\OpOrOBH3HLI COBpeMeHHbiX 

cneKTpoMeTpoa B «ilH3HKe BbiCOKHX 3Hepruii. B npou;ecce 

pa3pa60TKH MLI PYKOBO,I:\CTBOBanHCL, C y'leTOM OllLITa, 

uaxonneuuoro aaTopaMH B pa6oTax /l-6 /, cne,l:\yro~MH 
OCHOBHLIMH Tpe6oBaHHJIMB K OT,I:\enLHLIM y3naM H YCTaHOBKe 

B nenoM: 

1. 06ecne'leHBe HaHny'IWHX napaMeTpOB H BLICOKaJI 

Ha,l:\e>KHOCTL. 

2. Cnoco6uocTL o6ecne'leHHJI pa3nH'IHLIX pe:>KHMOB pa-

6oTLI OT,I:\enLHLIX rpynn HCKpOBLIX KaMep /HK/. 
3. B3aHM03aMeHJieMOCTL OTAenLHLIX y3noa B Ka:>KAOii 

rpynne. 

4. llo B03MO:>KHOCTH HaHMeHLWaJI BenH'IHHa 3aTpaT Ha 

ycTaHOBKY C y'leTOM BbiWenpHBe,l:\eHHbiX Tpe6oBaHHH. 

1. OnucaHue ycmaHoeKu 

YcTaHOBKa awcoKOBOnLTHoro nHTaHHJI H HMnynLcHoro 

O'IHwarowero nonJI o6ecne'IHBana pa6oTy 18 HK /12 ManLix 

3 



HK c pa6oqHM o6'beMoM 250 x 250 x 8 MM3 H 6 cpe,nHHX 

C pa6oqHM 06'bCMOM 600 X 420 X 8 MM 3 j. linOK-CXCMa 

ycTaHOBKH npHBe,neHa Ha puc. J. YcTaHOBKa COCTOHT H3 

Cne,nyiOIQHX OCHOBHbiX 6nOKOB H yJnOB: 

1. linOKH HMnyru.CHOrO BbiCOKOBOnhTHOrO nHTaHHa -

12 pa6oqHx H 2 JanacHLix. 

2. linOKH HMnynbCHOrO oqH~aiO~ero nona H BbiCOKO

BOnhTHble BblnpaMHTCnH K HHM no 6 pa6oqHX 6nOKOB H no 

1 JanaCHOMy, CKOMnOHOBaHHble COBMCCTHO C BbiCOKOBOnbT

HbiMH BblnpaMHTenaMH no ,nsa 6noKa B Tpex KOp3HHaX. 
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Puc. 1. EAoh-- cxeMa ycmaHoeKu uMnyAbCHozo BbiCOKoeoAbm
Hozo numaHUJI HK, UMnyAbcHozo u nocmoJIHHozo O'IUII#OIOII#UX 
noAeu. 

4 

Puc. 2. 06111UU euo 6/IOKQ UMnyAbCHOZO 6bJCOK060/Ibi/IHOZO 
numaHiu HK. 

3. linOKH HaKOnHTCJihHbiX CMKOCTHbiX 6aTapeii /,nna 

6noKoB HMnynLcHoro oqH~aro~ero nona/, 6 6aTapeii, cKoM

noHoBaHHLIX no ,nBe B Tpex KOp3HHax. 

4. linOKH pacnpe,nenHTCllhHbiX pa3'LCMOB BbiCOKOBOnLT

HOrO Hanpa)I(CHHa /3 WT ./. 

5. CToiiKH c HCToqHHKaMH BLICOKoro aanpa)l(eHHa 

/YIIY -1M/ H HCTOqHHKaMH nHTaHHa /YHII- 2/ ,nna nOCTOaH

Horo oqH~aro~ero nona. 

6. IlynbT ynpasneHHa H KOHTpona C OCUHnnOrpal}loM 

THna"OSA '': IlOCKOllhKY HCTOqHHKH BbiCOKOrO Hanpa)I(CHHa 

/YIIY -1M/ ManOMOIUHLI, ,nna HHX HMenca 60KC TpexceK

UHOHHbiX CMKOCTHbiX HaKOnHTCnLHbiX 6aTapeii C CHCTCMOH 

6noKHPOBKH I cnpoeKTHposaHHLiii H HJroTosneHHhlii no.n py

KOBO,nCTBOM JI. r. MaKaposa./. IlOMHMO :noro OCHOBHOrO 

KOMnneKCa annapaTypLI, ,nna 06CllY*HBaHHa ycTaHOBKH Tpe-

6osanOCb cne.nyro~ee scnoMoraTenLHoe o6opy.nosaHHe: 

1. CTeH,n .nna nposepKH pe)I(HMOB H pa6oTLI 6noKOB 

HMnynbCHOrO BbiCOKOBOnhTHOro nHTaHHa. 

2. CTeH.n .nna nposepKH pe)I(HMOB H pa6oTLI 6noKoB 

HMnynLCHoro oqH~aro~ero nona. 
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Puc. 3 a u 6. Buo 6AoKa UMny.AbCHozo 6btco~roaoAbmHozo ~ 
numaHUJI HK a/ caepxy; 6/ CHU3y. , 

WH3HqecKaB 3KcnepuMeHTanLHaB ycTaHOBKa H pacno

no>KeHue HCKpOBLIX KaMep Ha KaHane OllHCaHLI B pa6o

Tax 1
7

-
9
1. Bee 6noKH, yKa3aHHLie B nyHKTax 1-4, 6LinH 

pacnono>KeHLI Ha KaHane B OCHOBHOM no~ HK. 

2. li.IIOKU UMny.AbCHOZO 6biCOK060.11bmHOZO numaHUJI 

BBH~y TOrO, qTo 6eccllHnLMOBLie HCKpOBLie KaMepLI 

ucnonL30BanucL ManLix H cpe~HHX pa3MepoB, HMnynLcHoe 
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6/ 

BLICOKOBOnLTHOe llHTaHHe pa3pa6aTLIBanOCL H 6LinO BLI

nonHeHO B Tpa~H~HOHHO CnO>KHBWeMCB CTHne Ha 3neKT

pOHHO-BaKyyMHLIX naMnax. 3TO fl03BOnHnO nonyqHTL HaH

nyqwHe napaMeTpLI H 60nLWYID CTa6HnLHOCTL 6nOKOB npH 

He3HaqHTenLHOB HX CTOHMOCTH. 06UUiii BH)l. 6nOKa HMnynLc

HOrO BWCOKOBOnLTHoro nuTaHHB noKa3aH Ha puc. 2. linoK 

pa3Me~eH B KOp3HHe pa3MepaMH 495 X 200 X 300 MM H3 

CTanLHLIX yronKOB, CKpenneHHLIX CBapKOB, 06WHTOB .zuopa-

neBLIMH nHCTaMH C OTBepCTHBMH ~nB BeHTHnB~HH H nepe~

Heii naHenLJO. linOK CMOHTHpOBaH Ha o6~eii cllonLrHpOBaHHOB 
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C O,IJ;HOH CTOpOHW CTeiCJIOTeJCCTOJ111TOBOH DJiaTe, MOHTa)l( 

neqaTHO CMewaHHwH. BH,D; 6JIOJCa CBepxy B CHB3Y DOJCa3aH 

ua puc. 3. 
JiJIOJC COCTOBT B3 CJie,D;}'IODUIX OCHOBHWX Y3JIOB: 

a/ BCToqusJCoB nBTaHB.II/ + 1100 B; -1200 B; + 300 B; 
-2.00 B; 6,3 B/; 
6/ cxeM:w 3anycJCa oJCouequ:wx JCacJCa,D;oB; 

B/ ,IJ;BYX OJCOHequ:wx JCaCJCa,D;OB Ha JiaMnax rH ·17. 

IlpBHD;BnBanLHa.ll 3JieiCTpsqecJCa.ll cxeMa 6JioJCa c ABYM.II 

He3aBBCBMWMB OJCOHeqH:WMB JCaCJCa,D;aMB UOJCa3aHa Ha puc. 4a. 
0T TaJCBX 6JIOJCOB BMDYJILCHOrO BWCOJCOBOJILTHOrO DBTaHB.II 

3anBTLIBaJIBCL ,D;Be MaJIWx HK. IlpBHD;BnBaJILuas 3JieJCTpsqec

JCas cxeMa BCToqusJCOB nsTaHB.II I+ 1100; -1200; +300; 

- 200; 6,3 B/ noJCa3aua Ha puc. 46. IlpBHo;BnBaJILHas 3JieJCT

psqecJCa.ll cxeMa oJCouequoro KacJCa,D;a co CJIO)I(eHBeM swco

JCOBOJILTHWX BMDYJILCOB OT ABYX JCaCJCa,D;OB DOJCa3aHa Ha 

puc. 5. OT TaJCBX 6JIOJCOB BMnyJILcuoro BMCOJCOBOJILTHoro 

DBTaHB.II CO CJIO)I(eHBeM BWXO,IJ;HWX BMDYJILCOB /c napaJI· 

JieJILHLIM BJCmoqeHBeM/ 3aDBTLIBaJ111CL HK cpe,D;HBX pa3Me-

6B2n 6B2n 6B2n ru-3o r11-17 
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poB. KaJC MO)I(HO BH,D;eTL B3 puc. 4a, cxeMa JanycJCa co

CTOBT H3 o6ID;ero 3anepToro 6JIOJCBHr- reuepaTopa ua JiaMne 

6B2Il B ,D;BYX 3anepTMX 6JIOJCBHr·reuepaTOpOB Ha JiaMnax 

6B2IJ, C ,IJ;BHO,li;HLIX Harpy30JC JCOTOpMX qepe3 pa3,D;eJIBTeJIL· 

HMe JCOH,D;eHCaTOpLI BMDYJILCLI DOJIO)I(BTeJILHOH DOJI.IIpHOCTB 

DO,D;aiOTC.II Ha ,D;Ba He3aBBCBMLIX npe,D;OJCOHeqHWX JCaCJCa,D;a, 

C06paHHLIX Ha ABYX JiaMnax rH- 30, BJCJUOqeHHLIX napaJI

JieJILHO. B aHO,D;HYIO u;enL JiaMn rH- 30 BJCmoqeHLI 3ap.II,D;Ha.ll 

eMJCOCTL B nepBsquas o6MOTJCa ~a30BHBepcuoro Tpauc

~opMaTopa. HMnyJILCHLii ~30BHBepcHLI:ii Tpauc~opMaTop 
HaMoTaH JCa6eneM PK-75-4-15 /PK-1/ ua ~eppBTOBOM 
ICOJILD;e C Hapy)I(HMM ~ 120 MM /120 X 20 X 10 MM/. 
IJpe,D;OJCOHequ:we JCaCJCa,D;LI C06paHLI 6e 3 ~OpMBpOBJCB BM

nynLca, oKouequLie - c npocToi RC -u;enLro. KouTponL 

3a OTpBu;a TeJILHLIM CMeiD;eHBeM Ha JiaMnax rH- 17 OICOHeq

uwx KacJCa,D;oB, qepe3 pe3BCTop R "' 50 KOM BMBe,D;eH ua 

TPt. 

-Qdo. 

fiJ 
~22ot 

~ 
Puc. 4 a u 6. llpUHfiUnUCJAbHbJe 3AeKmpu'lecKue cxeMbl 
a/ 6AoKa u..wnyAbCHozo 6bJCOK060Ab111Hozo numaHUJI HK c 

~ 06YMJI H€3a6UCUMbiMU OKOH€'lHbiMU KaCKaOa..wu; 6/ UCIIIO'lHU· 
~ K06 numaHUJI /+1100 B; -1200 B; +300 B; -200 B; 

6,3 B/ 6AoKa. 
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Puc. 5. IlpUHf4UnuaAr.Ha.R 3AeKmpu'lecKa.R cxeMa oKoHe'IHOZO 
KQCKaOa CO CAOJIC€HU€M 6biCOK060AbmHWX UMnyAbC06 Om OBYX 

KacKaooe. 

KOHTponbHYIO liJHmKy nepe,nHeii naHenH 6noxa. Ha Bblxo.ne 
6noxa nocTasneHbl pe3HCTOpHble ,nenHTenH, c KOTOpblx 
(50 OM) BbiBOAJITCJI Ha KOHTPOITbHble liJHIIIKH nepe,nHeii naHe
ITH. JinOK 3anycKaeTCJI fiOITO)KHTeiTbHbiM HMfiYITbCOM C aM
fiiTHTYAOH U m BX ~ 5 B. 06~aJI 3a,nepiKKa 6noKa COCTaBnJieT 
r3 = 35 740 HCeK. Ilepe,nHHH liJpOHT BbiCOKOBOITbTHOrO HM
nynbca Ha Harpy3Ke R H = 50 7100 OM paseH r <!Jp = 107 
7 12 Hcer, m·~ Manblx HK /c pa6oqHM o6'LeMOM 250 x 
x 250 x 8 MM

6 I H CTaTHqecxoii eMKOCTbiO C~t~K= lOOpF-rdJp = 
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Puc. 6. 06JIIUU euo KOp3UHbJ UMnyAbCHOZO O'IUJIIQIOJIIeZo 
noA.R I CKOMnoHoeaHa ua 2- x 6AoKoe HOII, 2- x 6AoKoe 
6WCOK060AbmHbJX 6bJnp.RMUmeAeiJ, 6AOKa HQKQAbHOZO mpaHC
fPOpMamopa c ,Puwe'IHt.JMu pa3MHOJICumeA.RMU Ha nepeoHeu 
naHeAu/. 

=25 Hcer, Ha cpe,nHHX HK /c pa6oqHM o6'LeMoM 600 x 
X 420 X 8 MM o/ H CTaTHqecKOH eMKOCTbiO C ltlK• '300pF-r dJp = 
=35 HC€K. Coe,nHHHTeiTbHble Ka6enH /PK-50-7-15/ OT 6..'1o
KOB HMnynbcHoro BbiCOKOBOITbTHoro nHTaHHJI .no HK HMenH 
.l(ITHHY f = 2 M. JinOKH pa3pa6oTaHbl Ha OCHOBaHHH OfibiTa, 
HaKonneHHoro paHee B pa6oTax /1 - 6 I H OTMeqeHHbiX 
BbiWe Tpe6oBaHHH K OT,l(eiTbHbiM y3naM.' 

3. DAOKU UMnYAbCHOZO O'IUJIIQIOJII€ZO nOA.R 

,D;sa 6noxa HMnynbcHoro oq~aro~ero nonJI /1iHOII/, 
,l(Ba 6noKa BbiCOKOBOITbTHbiX BblfipJIMHTeneii: K HHM, OfiHCaH
HbiX B pa6oTe /1 1 ~ H 6noxa HaxanbHoro TpaHcliJopMa Topa 
C liJHmeqHbiMH /BP-52<1>/ pa3MH0)1(11TeiTJIMH, B BH,ne fiJITH 
OT,neiTbHbiX Y3ITOB pa3Me~eHbl B TaKOH )l(e KOp3HHe pUC. 6, 7, 
qTo H 6nOKH HMfiYITbCHOrO BbiCOKOBOITbTHOrO fiHTaHHJI. 
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Puc. 7. KopauHa UMnyAr.cHozo O'IUUiaK>Uiezo noAJI /euC> 
ceepxy/. 

llpHHIJ;HnHanLHaJI 3neKTPH'IecKaJI cxeMa 6noKa HMnynLc
Horo O'IHIQaroiQero non.11 noKaJaHa Ha puc. 8a, cxeMa 6noKa 
BbiCOKOBOnbTHOrO BblnpJIMHTCn.ll K HeMy C HaKanbHbiM Tpau
c<}lopMaTOpOM H CMKOCTHOB HaKOnHTenbHOB 6aTapeeii - ua 
puc. 86. linoK Bblnonueu no cxeMe ycHnHTenJI c "napan
nenbHbiM perynHpoaauHeM" HnH, KaK Hx eiQe npHH.IITO uaJbl
aaTb, c "nocne~oaaTenbHbiM BKnJO'ICHHeM naMn',' ua Tpex 
naMnax 6B2fi/ll,;l>e)KHM naMn Bb16pau uaH6onee 6naronpH
JITHbiM ~n.ll nonyqeHH.II MaKCHManbHOB aMnnHTY~bl nonO)KH
TCnbHOrO HMnynbCa O'IH!QaiOIQero non.ll Ha BbiXO~e H MHHH-
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ManbHOB aMnJIHTY~bi BXO~biX ynpaBmiiO~X HMnynbCOB. 
,lJ;nJI pa3B.II3KH CXeMbl Ha BbiXO~e no nOCTO.IIHHOMY TOKY 
B npOTHBOnonO)I(llbiX HanpaaneHHJIX HCnOnb3YJOTC.II CTa6H
nHTpOHbl THna ,l1;817r I puc. 8a/. ,D;aa cTa6HnHTpoHa npH 
nocToJIHHoM o'IH~aro~eM none Unon "' o 7 100 B H rpH 
CTa6HnHTPOHa npH u non = 0+200 B. llocTO.IIHHOe O'IH
~aiO~ee none OT HCTO'IHHKa n}naHHJI /YHll- 2/ no~aeTCJI 
'lepe3 <}lHIIIe'IHbiB pa3MH0)1(11Tellb Ha 3aJJ;Heii naHenH nynbTa 
KOHTpOn.ll H ynpaaneHH.II /puc. 13/, Ka6eneM/PK-50-2-13/, 
Ha BXO~bl "ll0ll" 6nOKOB HMnyllbCHOro O'IHIQaiOIQero non.11. 
C <}lHIIIKH "llOll" 11epe3 TPH nocne~oaaTellhHo coe~HHeHHbiX 
~Ho~a THna ,l1;248li - Ha BbiXO~ 6noKa "HOll" I puc. 8a/. 
OT HCTO'IHHKa nHTaHHJI /YHll- 2, M1/ nocTOJIHHoe O'IHIQaro
~ee none no~aaanocL Ha 6noKH "HOll" KOp3HH No 1 H No2 
/puc. 1/. OT HCTO'IHHKa nHTaHHJI /YHll-2, M2/ nocToJIHHoe 
O'IH~aro~ee none no~aaanocb Ha 6noKH "HOll" KOP3HHbl No3 
I puc. 1/. llepaH'IHaJI o6MOTKa TpaHc<}lopMaTopoa Tp 2 Bbi
coKoaonbTHbiX BblnpJIMHTeneii "HOll" I puc. 86/ JanHTblaa
CTCJI OT ~ayx aBTOTpaHc<}lopMaropoa THna PH0-250-2, 
ycTaHoaneHHbiX a cneu:HallbHOM oTceKe nynbTa ynpaaneHHJI 
H KOHTponJI I puc. 11, 13/. O~HH aBTOTpaHc<}lopMa Top cny)KHT 
~n.11 JanHTbiBaHHJI TpaHc<}lopMa Topoa T P 2 6noKOB BbiCOKO

BOnbTHbiX Bblnp.IIMHTeneii "JiHOll" KOp3HH No1 H No2, ~pyroii -
~n.11 JanHTbiBaHHJI TpaHc<}lopMaTopoa Tp 2 6noKoB BbiCOKo
aonbTHbiX Bblnp.IIMHTeneii "liHOll" KOp3HHbl No 3 I puc. 12/. 
C nOMO~bJO 3THX aBTOTpaHC<}lOpMaTOpOB pa3~enbHO MO)KeT 
6b1Tb ycTaHOBneHO HanpJI)KeHHe Ha BbiCOKOBOnbTHbiX Bbl
np.IIMHTenJix KOP3HH "liHOll" N, 1, M2 H M3 B npe~enax 

U MOD = 0..;. 1,5 KB, ~.II KOHTponJI BbiBe~eHo 11epe3 peJHc-

rop R = 100 KOM Ha KOHTponbHYJO <}lHIIIKY 6noKa "HOll" 
I puc. 8a/. KaK MO)I(IIO BHJJ;eTb H3 6noK- cxeMbl ycTaHOBKH 
I puc. 1/, Ka)K~blii 6noK "HOll" o6ecne'IHBan rpynny H3 3 
HCKpOBbiX KaMep. TaKHM o6pa30M, B npHHU:Hne HMenaCb 
noreHu;HanbHaJI aoJMO)I(IIOCTb Ha Ka)K~Oii H3 6 rpynn HK 
/no 3 HK a Ka)K~oii/ no~o6paTb onTHMallbHble JHa'leHHJI 
BenH'IHH aMnJIHTy~ H ~JIHTCnbHOCTH HMnynbCHOrO O'IHIQaiO
~ero non.11 H Hanp.II)KCHHJI nocTOJIHHoro O'IHIQaroiQero non.11, 
B 3aBHCHMOCTH OT ycnOBHB <}loHa H HHTCHCHBHOCTH ny'IKa 
3ap.II)KCHHLIX 'laCTHU:. ,lJ;n.11 CTa6HJIH3aU:HH aMnnHTY~bl HM
nynbcHoro O'IHIQaroiQero non.11, npH MHoroKpaTHOM JanycKe, 
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Puc. 8 a u 6. IIpuHt~unuaAbHbJe 3AeKmpu'lecKue cxe..wr.1 ~ 
aj 6AOKa UMnyAbCHOZO O'IUJI#aiOJI#eZO noA.R; 6/ 6AOKa 6biCO
K060AbJIHOZO er.mp.R..wumeA.R HOII. 

K Ka:>KAOMY BWCOKOBOJILTHOMY BLIBPJIMHTeJDO DOACOeABHJI
eTCJI 6aTapeJI e:MKOCTeH, COCTOJI~aJI H3 ABYX BKJDOqeHHWX 
napannen~ouo Tuna Klir-n, 6 MK«P, 2 KBBnHKlir-n 
5 ..wK«P, 3 KB I puc. 86/. ,ll;ae Taxue 6aTapeu e:MKOCTei 
pa3:Me~anuc~o B xop3BHe pa3:Mepawu 495x120x300 MM, 
o6WBTOH .znopaneBWMB nucTa:MB. BRA 6noKa uaxonuTen~ouwx 
e:MKOCTei noxa3aH ua puc. 9u lO.Hac)oTorpac)uu /puc. 16/ 
xopomo BUAHO, qTo DpB MHOrOKpaTHOM 3aDyCKe 3a IUIKll 
YCKOpBTenJI BeT 3a:MeTHOrO y:MeHhWeHBJI a:MDnBTYAW B:M
nyn&ca oqu~aro~ero nonJI, KOTopoe cxa3waanoc~o 6w B YmB
peHBB DHOCKOH BepmBHW BMDym.ca DO cpaBHeHHW C pa3-
BepTKOH, T.e. HaDpJI:>KeHBe He DaAanO HB)I(e 2 73~. 
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4. JiyAbm ynpaeAeHUJI U KOHmpOAJI 

Oco6euuocTB pa6oTw coape:MeHHwx cnexTpo:MeTpoa B3 
6ecc)Bnh:MOBWX HCKPOBWX Ka:Mep B p8.ABaiJ;BOHHWX ycnOBBJIX 

Tpe6yroT aaTo:MaTB3aiUIB ynpaaneHBJI xownneKca annapaTy
pw BWCOKOBOJILTHOrO BMDYllhCHOrO DBTaHBJI, DOCTOJIHHOrO 
B BMDYllhCHOrO oq~aro~ DOnei. B OCHOBHOM AHJI TaKBX 
ycTpOHCTB aBTO:MaTB3aQBJI ynpaaneHBJI AOn:>KHa CBOABThCJI 
K AUCTaHIJ;HOHHOMY BKJIIOqeHHW B BWKJDOqeuHW DBTaHBJI, 
3a~Te annapaTypw OT DOBpe:>KAeHBH, CBrHanB3aQBB co
CTOJIHBJI B T.D., a B ~am.ueimeM, DpB He06XOABMOCTH, 
3a:Meue, npu ueucnpaauocTB, pe 3epBHWMB ycTpoicTBa:MB 
/6noKawu/. 
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Puc. 9. BHeumuiJ euo 6AoKa HaKonumeAbHbzx eMKOC111HbiX 
6amapeil HOII. 

Puc. 10. liAoK HaKonullfeAbHbZX eMKOC111HbZX 6amapeil HOII 
/euo ceepxy/. 
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Puc. 11. BHeumuiJ euo nyAbllfa ynpaeAeHUJI u KOH111POAJI. 

B ~aHHOH ycTaHOBKe aBTOMaTH3aQHS ynpaBneHHS ocy

~eCTBnsnacL C fiOMO~IO cneD;HallbHO C03~aHHOrO ~llS 3THX 

u;enei nynLTa ynpaBneHHS H KOHTpons I puc. 11/. ITynLT 

ynpaBlleHHS H KOHTpOllS 6hlll COCTaBlleH H3 C06CTBeHHO 

nyllbTa ynpaBlleHHS H KOHTPOllS H OCD;HllllOrpaclla THna "OSA ". 
ABTOMaTH3a.u;Hs ynpaBneHHS oc~ecTBnsnacL B cne~yro~eM 

o6'heMe: 

1. ,lJ;HCTaHD;HOHHOe BKlliO'IeHHe H BbiKlliO'IeHHe fiHTaHHS 

/ceTL 220 B/ 6noKOB BhiCOKOBOllhTHoro HMnynLCHoro nHTa

HHS HK H 6noKOB HMnynLcHoro O'IH~aro~ero nons; 

17 



r----------------------------------, 

: ~~: I KV t<V : 

i h II .._o•o•11 , 21=12 

, ! 
"] 6o I 

"''2 Nd] 

---, I 
I 
I 

2 Mly;;,_.,: 
sC>hlll~- rvr·lll---oo Till I "0 890 .1. "'B .. r : 

PH0·2:jo-2 

H 
'6~ton 1 

- ----- - - - ----- L_-_-_-_-_-_-_-_-_-_1!._-_-o_!- ~ 
~~~~~~~-~~,-,-~-.~~~~~ 

"I 
I 
I 

- - - - - - - - - I I - - - I 

L ____ ---- ----------------- ___ :~"-"_ J 

Puc. 12. IlpUH't#UnuaA&Ha.R 3AeK111pu~ecKa.R cxeMa nyA&1fla 
ynpaeAeHUJI U KOH111POAJI. 

2. ,lJ;HCTRHUHOHHOe BKJDOl.feHHe H BblKJDOl.feHHe CTOHKH 

HCTOl.fHHKOB .BbiCOKOrO Haiip.fDKeHHJI /YIJY -1M/ H HCTOl.fHH

KOB IIHTRHHJI /YHIJ- 2/; 
3. YcTaHOBKa H CHJITHe BbiCOKOBOnhTHoro HarrpH~eHH.Il 

Ha 6noKaX BbiCOKOBOnhTHOrO HMIIynbCHOrO IIHTRHHJI HK 

H 6noKaX HMIIynbCHOrO Ol.fHIUaJOIUero IIOnH; 

4. CHrHRnH3RUHJI COCTOJIHHJI: 

a/ KOHTponb ceTOl.fHoro cMemeHH.Il I U c = -1100 
1200 B/ Ha naMrrax ru -17 OKOHel.fHblX KRCKR,IJ.OB r BH 

Ha acex 6noKax; 
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Puc. 13. IlyA&1fl ynpaeAeHUJI u KOH111pOAJI. 

6/ KOHTpOnb BblCOKOBOnhTHOrO Haiip~eHHJI rrpe,IJ.OKO· 

Hel.fHbiX KRCKR,IJ.OB rBH Ha BCeX 6noKaX; 

B/ KOHTpOnb BbiCOKOBOnbTHOrO Haiip~eHHJI Ha 6nOKRX 

BbiCOKOBOnbTHoro HMrryn~ocHoro IIHTaHHH HK I , 11 H III rpyrrrr; 

r/ KOHTpOnb BbiCOKOBOnhTHOrO Haiip.ll~eHHJI HMIIynbc

HOrO Ol.fHIUaromero rron.11 Ha acex 6noKax HOII; 

.D./ KOHTpOnb IIOCTOJIHHOrO Ol.fHIUaJOIUero IIOn.ll; 

e/ KOHTpOnh BbiCOKOBOnbTHbiX pa60l.fHX HMIIynbCOB H 

HMIIyn~ocoa Ol.fHIUaJOIUero non.11 co acex ,IJ.enHTeneii 6noKoB 

BbiCOKOBOnhTHOrO HMIIYnDCHOrO IIHTRHHJI Ha OCUHnnorpa~e 

19 
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a/ 

THna "OSA ", T.e. aa Bcex 18 HK. 3neKTPH'IecxaJI npHH

UHnHaJILHaJI CXeMa DYJibTa ynpaBJieHHJI H KOHTpOJIJI npHBe

,IJ,eHa Ha puc. 12,nyJILT ynpaBJieHHJIHKOHTpOJIJI- Ha puc. 13. 
0nHcaHHe 6JIOKOB pacnpe,ll,eJIHTeJibHWX paJoeMOB BWCOKO

BOJibTHOrO HanpJI)I(eHHJI, CTOHKH C HCTO'IHHKaMH BWCOKOBOJib

HOrO HanpJI)I(eHHJI H HCTO'IHHKaMH llHTaHHJI, a TaK)I(e 60KCa 

eMKOCTHWX HaKODHTeJibHWX 6aTape:ii Mhl ODYCKaeM BBH,IJ,y HX 

npOCTOTbl. 

,ll,JIJI 3KcnnyaTaUHH KOMnnexca annapaTypw BWCOKOBOJIL

aoro HMnynLcHoro DHTaHHJI HK H HMnynLCHoro O'IHJUaJOIUero 

DOJIJI B03HHKaeT He06XO,IJ,HMOCTb B C03,1J,aHHH CTeH,IJ,OB ,IJ,JIJI 

npoaepKH pe)I(HMOB H pafiOTW 6JIOKOB HMDYJibCHOrO BWCOKO

BOJibTHOrO llHTaHHJI H 6JIOKOB HMDYJibCHOrO O'IHJUalO}Uero 
DOJIJI. 

B ,IJ,aHHOH YCTaHOBKe HCDWTaTeJibHble CTeH,IJ,W fiWJIH CO· 

cTaBneaw H3 cne.n.yJOIUHX npH6opoB: 

1. OcuHnnorpalb THDa "OSA ", KOTOpW:ii CJI~HJI H ,IJ,JIJI 

KOHTpOJIJI BbiCOKOBOJibTHblX pa60'IHX HMDYJILCOB H HMDYJILCOB 

O'IHIUaiOIUero nonJI aa Bcex HK; 
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, Puc. 14 a u 6. Pem.e(JHt.Je Kap•r.• 3(J(JeK•u6Hoc•u E(N, T) 

ucKpo6t.IX KaMep N=l,2, ... ,18, J,..n -24 , (n=l,2 ... ). a/ 6 
nep6oM ceaHce pa6o•r.r; 6/ 60 6•opoM ceaHce pa6o•r.r. 

~ .......... ::;:==........ ......, tOD 

100 

50 

T' 11·2' • 

2468tDI21~18 6/ 

2. reaepaTOp HMDYJibCOB. 

3. KHJIOBOJILTMeTp 3JieKTpocTaTH'IecxHii THna Cl96. 

4. JlaMIIOBbl:ii BOJILTMeTp THna BK7-9. 

5. TecTep. 

KpoMe Toro, B cTea.n.w npoBepKH pe)I(HMOB H pa6oTw 

6JIOKOB BXO,IJ,HJIH HCTO'IHHKH BblCOKOBOJibTHOrO HallpJI)I(eHHJI 

/6nox II«<> H3 ycTaHOBKH "Opex"; YIIY -1M/ H xoaxcHanLHwe 

,IJ,eJIHTeJIH Ha pe3HCTOpaX /3KBHBaneHT Harpy3KH/; K0p3HH8 

"HOII", B KOTopo:ii BMecTo o.n.aoro 6noxa HOII H Bwcoxo

BOJILTHoro BblllpJIMHTeJIJI K He My CMOHTHpOBaHa HaKODHTeJib

aaJI eMxocTHaJI 6aTapeJI, aBToTpaacwopMaTop PH0-250-2 

H 3KBHBaJieHT aarpyJKH c .n.eJIHTeneM. Ha .n.aaawx CTea.n.ax 

llpOBepJIJIHCb BCe 6JIOKH HMDYJILCHOro BblCOKOBOJibTHOrO 

nHTaHHJI HK H 6noxa HMnynLcaoro O'IHIUaroiUero nonJI nepe.n. 

YCTaHOBKOH HX Ha KaHane, a TaK)I(e llOCJie 3aMeHbl BblUie,IJ,

Weii H3 CTpOJI ,IJ,eTaJIH HJIH JiaMllbl. 
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Puc. 15. PeA&e0HaR Kapma 3¢¢eKmueHocmu f (N,T) uc
Kpoe&rx KaMep N = 1,2, ... ,18, T =n • 24 , (n= 1,2, ... ) e mpem&eM 
ceaHce pa6om&r. 

a/ 6/ 

Puc.16. KoHmpoA&Hble pa6o~ue u o~ufllaiOfllezo noAR e&rcoKo
eoA&mH&Ie uMnyA&Cbl Ha oOHou u3 HK c 3KpaHa OCI4UA
Aozpa(Ja "<EA ": a/ npu pa3eepmKe 1 MeeK/eM; 6/ npu 
pa3eepmKe 0,1 MCeK/CM. 
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5. Pe3yA&mam&r 

1. YcTaHOBKa BLICOKOBOJILTHoro HMnynLcHoro nHTaHHJI 

HK, nOCTOJIHHoro H HMnynLcHoro O'IH~aiD~X noneu npo

pa6oTana a 3KcnepHMeHTe no rr - e - pacceJIHHIO npH 

50 F3Bjc/BifJ rrpouecce Hana,D,KH H B .D.BYX OCHOBHLIX ceaH· 

cax - oKono 1000 ~ac. B 3KcnepHMeHTe no rr-p -pacceJI-

HHIO IIPH 40,50 F3B/c
112 fa npouecce Hana,D,KH H B TpeTLeM 

ceaHce - 250 ~ac. 

2. BecL KOMnneKc ycTaHOBKH H oT.n.enLHLie Y3JILI pa6o

TanH Ha.n.e:>KHo a Te'leHHe acero apeMeHH 3KcnnyaTaUHH 
yCTaHOBKH. 

3. Ocy~ecTaneHHaJI aBTOMaTH3aUHJI ynpaaneHHJI o6ner

'1Hna H BHecna 3Ha'IHTenLHLie y.n.oficTaa a 3KcnnyaTaUHIO 

YCTaHOBKH, CHrHaJIH3ai.J;HJI COCTOJIHHJI n03BOJIJIJia CHCTeMa

TH'IeCKH KOHTpOJIHPOBaTL pe:>KHM pafiOTLI BCeX Y3JIOB, 'ITO, 

ecTeCTBeHHO, npHBO,D,HJIO K yBeJIH'IeHHIO Ha,D,e:>KHOCTH pafiOTLI 
acero KOMnneKca annapaTypLI • 

4. BLinOJIHeHHe 6JIOKOB HMnyJihCHOrO BLICOKOBOJILTHOrO 

nHTaHHJI HK Ha 3neKTPOHHLIX naMnax n03BOJIHno nony'IHTL 

BpeMJI 3a,D,ep:>KKH BLICOKOBOJILTHOrO HMnynLca B 6JIOKaX 

- 35 740 HCeK H CTafiHJILHOe - B Te'leHHe BCero BpeMeHH 

3KcnnyaTaUHH ycTaHOBKH, 'ITo, ecTecTBeHHO, o6ner'IHJio, 

B COBOKynHOCTH C ,D,pyrHMH MepaMH, CBeCTH BpeMJI 3a· 

.n.ep:>KKH Me:>K.n.y npoxo:>K,D,eHHeM qacTHI.J;eu H no.n.aqeu BLICoKo

BOJILTHoro HMnynLca Ha HK .n.o - 3207400 HceK. 
5. B .n.aHHOH ycTaHOBKe 6Lina npe.n.ycMoTpeHa B03MO:>K

HOCTL, no BLICOKOBOJILTHoMy HMnynLcHoMy nHTaHHIO HK, 
no nOCTOJIHHOMy H HMnyJihCHOMy O'IHII.J;aiD~M nOJIJIM, no,D,-

6HpaTL pa3JIH'IHLie pe:>KHMLI pa60TLI 6JIOKOB, 06CJiy)J(HBaiO

~HX MaJILie H Cpe,D,HHe HCKpOBLie KaMepLI. 

6. 0CHOBHLie 6JIOKH YCTaHOBKH pa3pafioTaHLI C HCnOJIL-
30BaHHeM BCero Tpex THnOB JiaMn. 

7. CTeH,D,LI npoaepKH pe:>KHMOB H pa6oTLI 6noKoa Heo6-

XO.D.HMLI ,II,JIJI HOpMaJihHOH 3KcnnyaTai.J;HH YCTaHOBKH. 

8. 3aTpaTLI Ha H3rOTOBJieHHe YCTaHOBKH He3Ha'IHTeJIL· 

HLI, nOTOMy 'ITO OCHOBHyiO ,D,OJIIO npH 3TOM 06LI'IHO 3aHHMaiDT 

KOMMYTHPYIOII.J;He 3JieMeHTLI OKOHe'IHLIX KaCKa,D,OB 6JIOKOB 

BLICOKOBOJILTHoro HMnynLcHoro nHTaHHJI HK. 
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B neps~a~x ~syx eea.Heax pe)KHM pa6oThl yeTaHOBKH Hoe
HOBHhle napaMeTphl 6hiJIH ene~yK>mH:MH: 

1. AMnJIHTy~a 3anyexaroiQero HMnym.ea 
6nOKOB HMnyJILeHOrO BhleOKOBOJILTHOrO 
nHTaHHJI HK ;:: 5 B 

2. 3a~ep)I{Ka 6noxos HMIIym.eHoro 
Bhleoxosom.THoro naTaHHJI HK 

3. MaxeHManLHO ~onyeTHMaJI qaeToTa 
3anyexos 6noxos HMIIynLeHoro 
Bhleoxosom.THoro nHTa.HHJI HK 

4. OTpau;aTenLHOe eMeiQeHHe Ha eeTxax 
naMn npe~OKOHe'IHhiX KaeKa~OB 

5. B~a~eoxosonLTHOe aHo~Hoe aanpJI)KeHHe 
npe~OKOHe'IHWx KaeKa~OB 

•35+40 HCeK 

-1 KFtl 

-200 B 

3,6:-4 KB 
6. OTpau;aTenLHOe eMeiQeHHe Ha eeTxax 

naMn OKOHe'IHhiX KaeKa~OB - 11 O<r.i 200 B 
7. B~a~eoxosonLTHoe aHo~Hoe HanpJI)KeHae 

Ha oxoHe'IHhiX xaexa~ax 
~nJI 6nOKOB, o6en~Ba10IQHX 
Man~a~e HK 
M.H 6noxos, o6eny)KHBaiOIQHx 
epe~HHe HK 

8. <l>pOHT HapaeTaHHJI BhleOKOBOJILTHOrO 
HMnynLea Ha HK MaJihiX pa3Mepos 
Ha HK epe~HHX pa3Mepos 

9. B~a~eoxosom.THoe HanpJI)KeHHe Ha 
6noxax HOII 

10. AMnJIHTy~a 3anyexaroiQero HMIIym.ea 
6noKOB HOII 

4,6 KB 

4,4 KB 

-25 HCeK 
... 35 HCeK 

1,0 KB 

>6B 
11. ,lJ;JIHTenLHOeTL BhiXO~hiX HMnynLeOB 6nOKOB 

HOII 4,5 MceK 
12. IIoeTOJIHHoe O'IHIQaiOIQee none 

Ha npa6ope YHII- 2 M1 100 B 
Ha npa6ope YHII- 2 M2 140 B 
B TpeTLeM eeaHee pe)KHM pa6oThl yeTaHOBKH oTnH'Ianea 

oT npe~hi~YIQero H 6~a~n ene~yroiQHM: 

1. B~a~eoxosom.THoe aHo~Hoe HanpJI)KeHHe 
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Ha oxoHe'IHhiX xaex~ax 
~nJI 6noxos, o6eny)KHsaroiQHx MaJihle HK 
MJI 6noxos, o6en~saiOIQHX epe.D;HHe HK 

4,7 KB 
4,3 KB 

2. IIoeTOJIHHoe O'IHIQaiOIQee none 
Ha npa6ope YHII-2M1 40 +6o B 
Ha npa6ope YHII- 2M2 60 B 
TaK KaK B JIOrH'IeeKyiO eHeTeMy, onpe~enJIIOIQYIO 3anyeK 

yeTaHOBKH, 6hiJIH BKJIIO'IeHhl nponOpu;HOHaJILHhle KaMephl /12/, 
TO 06IQaJI 3a~ep)I{Ka B Tpe TLeM eeaHee nony'IHJiaeL T 

=400+400 HCeK=800 HCeK /l 2 /. 3 

IIOMHMO eo6eTBeHHOrO KOHTpOJIJI yeTaHOBKH /3aHOeHMO
ro B )KypHan qepe3 Ka)K~hle 2 qaea/ Mhl aenonL3osana 
H KOeBeHHhiH KOHTpom., KOTOphiH MOr 6hiTL ou;eHeH no 
rHeTOrpaMMaM 34xt>eKTHBHOeTH HeKpOBhiX KaMep e nOMOIQLIO 
3BM /2116B/ H ~aenneJI (Tektronix 611) HJIH Hane'laTaH 
lliHpOKOH ne'laTLIO / 9

/. Ho K KOeBeHHOMY KOHTpOJIIO Mhl 
o6pa~anHeL 3Ha'IHTeJILHO pe)Ke, KOr~a B 3TOM B03HHKaJia 
He06XO~MOeTL, H lliHpOKYIO ne'laTL HenOJIL30BaJIH 1+ 2 pa3a 
B eyTKH. KocBeHHhiH KOHTponL HaMH npe~CTaBJieH B BH~e 
penLetiiHhiX xapT 34xl>eKTHBHOeTH ( (N, T) aexpos~a~x KaMep 
N = 1, 2 , ... 18 , B3JIThiX qepe 3 npoMe)KyTKH speMeHH T = 
= n .24 , (n =1,2,3), .. ) B nepBoM ceaHce /puc. 14a/ H so 

BTopoM eeaHce /puc. 146/. 
Ha puc. 15 npe~cTaBJieHa pem.etl>HaJI xapTa 34xl>eKTHB

HOCTH ( (N, T) aexpos~a~x xaMep N =1,2, ... , 18, qepe3 
npoMe)KyTKH speMeHH T=n·24 ,(n =1,2,3, ... ) ~nJI TpeTLero 
ceaHca pa6oThl. Kax MO)KHO B~eTL, no 3THM penLetilHhiM 
xapTaM 34xl>eKTHBHOCTH HK HMeiOT 3Ha'IHTenLHhle tllnyKTya
UHH, CBJI3aHHhle, no -BH~HMOMy, B OeHOBHOM e ra30BhiM o6ee
ne'leHHeM HK H pe)KHMOM HHTeHeHBHOeTH nyqxa I rr -Me3o
HOB/. KoHTponLHhle pa6oqae .BhiCOKOBOJILTHhle HMnynLchl 
H HMnynLchl O'IHIQaiOIQero nonJI Ha o~HoB: H3 HK npe~cTas
neHhl Ha tlloTo npa pa3sepTKe 1 Mcei< /eM. puc. 16a/ H npa 
pa3BepTKe 0,1 MCeK /eM. puc. 166/ jpa60'IHH BhiCOKOBOnLT
HhiH HMnynLC npH TaKHX pa3BepTKaX B~eH TOJILKO Y OCHO
BaHHJI/, C~enaHHhiX BO BpeMJI ceaHeOB e 3KpaHa OCD;HJIJIO
rpatila "OSA ". 

B 3aKJIIO'IeHHe aBTOphl C'IHTaiOT eBOHM npHJITHhiM ~on
roM Bhlpa3HTL 6naro,D;apHoeTL li.A.Kynaxosy, 3.H.Q~a~raHo
sy 3a BHHMaHHe K pa6oTe, H.M.IiaKHHoii, A.C.Ka6ap.D;HHY 
H M.IO.PoHrHHCKOMY 3a OKa3aHHYIO nOMOIQL B MOHTa)KHhiX 
pa6oTax H H.B.IIe'leHosy 3a onepaTHBHoe BhlnoJIHeHHe 
tlloTOrpatilH'ICCKHX pa60T. 
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