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I. OBU!AH XAPAKTEPVICTI1KA lillCCEPTA1lIDl 

UeJI1,ro HacTomqeit pa6oTH .iIBJIHeTcH cos,urume H BHe,upeHHe 
CB8TOBO,uHllX C~CT9M ,I(JUI nepe,ua-ci:H ~pOBOH H a.HaJIOrOBOH HH<pOpMS.Inm 
M8AAY SHAH o6opy,uoBrumeM B CTa.H.IJ;apTe KAMAK, HCilOJll,3Y8MHM wm: 
KOHTpOJI.ll H ynpaBJI8HPIH HOHHHX HCTO-ci:HHKOB JmHeitmnc YCKOpHTe~eit, 
HaxO.wmtmeCH Ha BHCOKOBOJThTHOM T8fMHHaJie. B COCTa.B aTRX CHCT8M 
BXO,Itf!T MHOrOKa.HaJII,HHe 3Jl9KTpOHHO-OilTHiJ:8CK1Ie MO.IJ;yJil'I ,I(JUI nepe,ua1m 
.UaHHHX B Ko.n;ax "NRZ" H "Manchester" . , a TaRllte 8HaJIOrOBOH 
RHWOPMa.IUIH C HCilOJll,30BaHH9M MO.IJ;yJ!!IJllll! no RHT8HCHBHOCTH H iJ:aCTOT
HOit _MO.IJ;y;mmm. 

AKTYMI,HOCTI, pa6oTH onpe,ueJI.lleTcH cnemi:wHKoit pa6oTH HOHHHX 
RCTO-ci:HHKOB COBM8CTHO C JIJIIH8HHHMH YOKOp1IT8JIID.ffl. BliCOKH8 ypOBHH 
HMilYJlDCHliX axeKTpOMarHHTHOro H pa,mian;lIOHHOro H3JIY-ci:8Him, BHCOKM 
pa3HOCTD IlOT9IDJ;HaJIOB HCTOimm<a OTHOCHTeJII,HO 39MJllI ( rv ?50 KB) 
.uexaroT CB9TOBO,uHHe CHCT8Mbl 8.n;HHCTB8HHO B03MOXHHM KaHMOK nepe.n;a
-qn RHWOPM~ "HCTO-ci:HHK - nyJII,T ynpaBJieHPIH" H o6paTHO. 

KpoMe Toro, paapa60TKa H BHe,UpeHHe BOXOKOHHO-OilTliiJ:9CKHX 
JlmI1IH CM3H (BOJIC) JIBJm9TCH aKTYaJThHHM H nepcneRTHBID:IM HallpaBJie
HHeM, KaK C TOii:KH 8peHPIH HCll0Jll,80BaHIDI HX B CHCTeMax ynpaBJieHIDI 
BHCOKOBOXI,THHMH 3Jl8KTpOqM8:Kll9CKID/!H YCTaHOBKaMPI (3«iY), TaK HBO 
MHOrHX ,upyrn o6~aCT.lIX HayRH H T8XHl'IK1I (CM3h, T8~8KOHTpOJII,, 
T9JI9CHI'HaJI1I88llW! H T,,U.), 

VIcnox1,soBaHHe BO]C BJieireT aa co6oit Heo6xo;nHMOCTD coa.n;aHPIH 
onpe,uexeHHoit axeMeHTHoit 6aau, YlfflTHBaKlllleit CTPYKTYPHHe oco6eHHoc
TH H CBOHCTB8HHH9 OilT:Kll8CKHM Jm:HIUIM npHHUHIIH nepe.n;a1m. HOBH8 
npmnnnni:'nepe.n;a1m l!HWOPMaUHH BH;nBHraIOT PHJl Tpe6oBa.Hliit R paspa6oT
Ke COOTB8TCTBYJO!!tRX KOMilOH8HTOB, 688 KOTOpwc H8B03M0'1tHO o6ecnelfflTI, 
MaKCHMaJII,HOe HCilOJlI,80BaHH8 BC8X .UOCTOHHOTB OilTHll80ROro BOJIOKHa. 

Harnrur HOBH3Ha pa6oTH 3aKJII(Jlia8TCH B cxe.uyIDUteM: 

- npe,ll;.lio~eHa opHI'HH8JII,HM KOHCTpymzyIJI IDCTHpyeMoro OilT1IiJ:8C
KOro C08.IJ;HHHT9JI.ll, OCHOBaHHaH Ha ero pa3~8~8Hlm Ha .n;Be ii:acTH -
pD88TO,my10, COCTOfflllYJO H3 Y3Jia IDCTHpOBRH OllT:Kll9CRHX 3~9M8HTOB 1I 
BHJIOii:ayID, C @!IKCaTOpOM o6o~oii:KH BO~OROHHO-OllTKii:9CROro Ka6e.rur H 
KaIIlt7IJillpOM, U8HTp1IpY]'.lllll!M CB9TOBO.n;HYJO D.JfY C OIIT:Kll9CKHM 9~9M8HTOM, 
HHT8rpaJll>HO CWOpWl:pOBa.HHHM Ha 89 KOIDJ;e, OTHOCPIT8JII,HO HaKOH8-ci:HHKa; 

~ 

- llOJIY-ci:8HH 9KcnepHM8HTMl>Hli8 pesyJII,TaTH 3aBHCHMOCTei 
aqq>eKTHBHOCTH BBO.n;a H3.JIY'iJ:8HH.fr OT pa,wca MHKpOJmH8H, C~OpMHpOBaH
HO! Ha Topne CB8TOBO~a; 
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- pa.spaOOTa.HH H C03,Il;aHH noMeX03ailllilll8HHble MHoroKaHaJinHHe 
MO,ny.:rm: BJJIC C HCIIOJin30Ba.HH8M KO,Il;OB "NRZ" H "Manchester" 

:mm.mi::reOKHM onpOCOM KaHaJIOB H 38.IllliTOH ,IJ;aHHHX IIOBTOpeHH9M, a.TaK
~e OOJIC, paOOTaIOUU!e B aCHHXpOHHOM pextHMe; 

- pa.spa6oTaHH H cos,n;am,r ,IJ;BYHailpaBJieHHHe BOJIC c AM - H 
1IM-MO.IIY.7!!IlUi8li ,will nepe,n;ai::IH a.HaJIOrOBOH HHWOpMarum: no MOHOBOJIOKOH
HOMY onTHi::reCKOMY Ka6eJIIO; 

- npewromeHH H peaJIH30Ba.HH Ha npaKTHKe mi:TerpRpOBa.HHble IDJIC 
THila "IDJICTpOH". 

IlpaKTHi::reOKaff U9HHOOTn paOOTH COCTORT B CJie,n;yIOmeM. Ha OCHOBe 
a.HaJIH3a TpeOOBa.mtit H B pesynTaTe npaKTHi::leCKOli paOOTH aBTOpa 
paspa6oTa.HH H HsroToBJieHH npocTHe H Ha,ne~ue KaHaJIH CBll3H Ha 
OCHOBe BOJIOKOHHOH onTHKH. Cos.n;aHHe aBTOMaTH3HpoBaHHb!X CHCTeM yn
paBJieHIDI H KOHTpOJifI HOHHHX HCTO'IlIHKOB JmHeHHHX ycKopHTeJiefi C HC
noJin30BaHHeM BOJIOKOHHO-OnTHi::18CKHX JIHH:ml: CBll3H n03BOJIHJIO YJIY'lllilITn 
npocTpa.HCTB8HHble H BpeMeHHHe xapaKTepHCTHKH HOHHHX nyi::IKOB, cyme
CTBeHHO COKpaTHTn BpeM.ll HaCTpOHKH HCTO'IlIHKa H ynpOCTRTn ero 3KC
rnryaTaumo. MsrOTOBJieHHa.ll MHOrOKaHaJlnHa.ll annapaTypa n03BOJifieT 
nepe,n;aBaTn MaCCHBH llRWQpMaIJ;HH no IDJIC, HMeIOmHX KaK napa.JLJieJinHYJO, 
TaK H nocJie.n;oBaTeJinHYJO CT.PYRTYPH, Ilapa.JLJI9JinHa.ll opraHH38UIDl CBeTo
BO,Il;HHX Ka.HaJIOB HCIIOJin3Y8TCfl ,Il;JI.ff 003,IJ;a.HIDI MOHTruKHHX, - nocJie,n;oBa
TeJinHa.ll - .n:M BHYTPHOO~eKTOBHX H Memo6~9KTOBHX IDJIC c npHMeHeHHeM 
K8.HaJI006pa3YJO[l{IDC CHCT8M "ynJIOTHeHHe - pasynJIOTHemre" nepe,n;a.BaeM?H 
mIWOP~H. PaspaOOTa.HHa.ll annapaTypa :OOJIC HalllJia CBOe IlpHMeHeHHe 
B CHCTeMa.x aBTOMaTnsarum: 8~Y KaK B Jla6opaTOpHH BHCOKHX 3Hepr:im, 
TaK H B ,n;py:rmc Jia6opaTopIDIX OHHM, a T~e B p.!I,ll;e HHOTHTYTOB CCCP 
H ,n;py:rHX CTpaH-yi::racTH~ OHHM (EoxrapHH, IloJinllle, 1IC~P. repMa~). 

j 

0CHOBHHe pesyJinTaTH paOOTH OOC~aJIHCn Ha HaYi::rHO-MeTO.n;H-
qecKHX ceMHHapax Jia6opaTOpHH BHCOKHX 3H8prHM OHHM, ,Il;OKJI8,UHBaJIHCn 
Ha Me~apo,n;HI:DC CHMilOSHYMax no wnsHKe BHCOKHX sHepr:im B EpYK
xsfiBeHe(ClllA) 1982 r., B Eefi;n;l!urnre (KHP) 1993 r., Ha BcecoIOSHHX 
coBema.Hmrx rro ycKopHTeJifIM sapmKeHHHX i::racT~ (,Ily6Ha, 1981 r.; 
,Ily6Ha, 1983 r.; ,Ily6Ha, 1985 r.; ,Ily6Ha, 1987 r.; ,Ily6Ha, 1989 r.; 
MTS~, 1990 r.), onyOJIHKOBaHJ,I B H8Y'IHHX mypHaJia.x H B BH.n;e coo6me
HHH OHHM. 
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CTpyRTypa H o6~eM JmCC9pTamnI. )IHccepTaIJ;Hfl COCTOHT H3 
BBe,n;emm, IlflTR·rJiaB H 3aKJIIOi::18HHll. 0Ha co,n;epuT 122 CTPa.HHUH 
MalIIHHOnHcHoro T8KCTa, 3 Tao~. 55 pHCYHKOB H cnncoK JIHTepaTy
pH.H3 77 HaHM8HOBaHID1, 

COIIEPJKAHME PARtTH 

Bo BBeneHHH OOOCHOBaHa HeOOXO.u;HMOCTn H aKTYaJinHOCTn pa.s
paOOTKH H cos.n;aHIDI Yl!llWmntPOBaHHHX BOJIOKOHHo-onTHtiecKHX JmHHH 
CBll3H (OOJIC) ,will paOOTH B CHCTeMaX KOHTpOJifI H·ynpaBJieHH.ll HOHHH
MH HCTO'IlIHKaMH, pacnoJio~eHHHMH Ha BHCOKOBOJinTHOM TepMHHaJie 
B pa.n;HaIJ;HOHHOli 30H9 JmH8liHOrO yCKOpHT8JifI, CWOPMYJmpOBaHH ue.m, 
H8Y'llla.ll HOBH3Ha H npaKTW'l9CKa.ll ueHHOCTn Bl:lIIOJIH8HHHX pa6oT, ,IJ;aHO 
KpaTKOe OIIHCaHHe rJia.B. 

B rrepBOH rJiaBe ,IJ;aH o6sop pasoaOOTOK OCHOBHHX OIITHi::18CKHX 
KOMIIOHeHTOB, cwopMYJIHPOBaHH TpeOOBaHHll K 3JI8M9HTaM IDJIC, ,Il;aHO 
KpaTKOe OIIHCaHHe OIITW'l9CKHX n~pe,n;ruol!lIDC cpe,n; H HX Hailpa.BJiff!OmHX 
ycTpoficTB, npHMeHfleMHX Ha BHCOKOBOJinTHHX sJieKTPOWRSHtiecKHX yc
TaHOBKax (8~Y). 0TM9i::18HO, i::ITO RM8HHO OHH onpe,n;eJifIIOT HasHai::leHHe 
CBeTOBO.n;HOH CHCTeMH B ue~oM Hee napaM9TpH. B COCTaB YCTpOHCTB 
CBll3H BXO,wIT yc:wnrreJIH ,will HaKai::rKH H3Jiyi::raTeJieH, H3Jiyi::raTeJIH, 
BOJIOKOHHH9 CB8TOBO,IJ;H C COOTB9TCTBYJOmRMH coe,n;HHHTeJifIMH, WQTOilpR-
8MHHKH, ycwmTeJIH .wm _npHeMa_ onTHtI8CKHX CHI'HaJIOB. YCHJmTeJm ,n;Jiff 

HaKai::rKR ns.n:yti:aTeJieit ooecnei::rHBaIOT no.n:yti:eHne HMnyJinCOB ToKa 
(O,I5 ••• I5)A C .IVIRT9JinHOCTn!O WPOHTOB OT COT8H .no 9.n;IDI~ HC~ 
BxO.n;HH9 CHI'HaJIH ycHJIRT9JI9H COOTB8TCTBYJOT CRrH8JiaM cxeM TTJI H 
8CJI JIOrHKH. B Kai::reCTB9 H3Jiyi::raTeJieH HCnOJID30BaHH CBeTO.n;HO,n;H, 
cynePJIIOMHH9CU9HTHH9 .n;HO,n;H H noJiynpOBO.n;HHKOBHe JiasepH, COOTB9T
CTB9HHO o6ecnei::rHBaIOui,I9 CKOpOCTn nepe,n;ai::IH 9.n;IDIHUH, ,n;eCflTKR R 
COTHH M6o,n;. B 3aBHCHMOCTH OT TpeoyeMOH ,IJ;aJinHOCTH H CKOpOCTH 
nepe,n;ai::rn CB9TOBO,IJ;8.MH CJIY'1taT onTHtI8CKH9 ~H H MOHOBOJIOKOHHH9 
KaOeJIH, ECJIH npHM9H9HHe onTHtI9CKHX mrYTOB xapaKT9pH3Y8TCfl ,n;o
CTaTOi::IHO npocTHMH pas~eMaMH, TO B CJiyi::rae MOHOBOJIOKOHHHX onTH
i::recKHX KaOeJiefi IIOTpe6oBaJIOCn cos,n;aTn BHCOKOTO'IlIHe C09,Il;HHRTeJIH 
WIH p8.3~9MH C IOCTHpOBKOH, 

IloKa3aHO, i::ITO COOCHOCTn coe,n;HHfl9MHX MOHOBOJIOKOHHHX OIITH
i::recKHX KaOeJiefi MO~O ,IJ;OCTHi::ln He sa ci::reT TO'IlIOCTH nsroTOBJI9HRfI 
,Il;8TaJI9H OIITRi::18CKOro C08.n;HHRT8JifI, a sa ci::reT BB9,Il;9HIDI B Hero 
.nonoJIHHT9Jll,HJ,IX ,IJ;OCTaTO'IlIO TOi::IHHX ,Il;9T8JI9H, o6pa3YlOO!HX M9xaHH3M 
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,lt.1If[ peryJilipOBKH B38lIMHOro rroxo~eHIDI oceil BOXOKOH. ilCITOJTh30Ba.HHe 
U9HTPHPYIOlllRX HaIIPa.BJI.lIIOlllIDC BTYXOK ,lt.1If[ OITTHqecKoro coe,IUU,m:TeJI.ll 
C Kpyr.JIHMR HaKOH9~HKaMR Il03BOJiliJIO CHH3HTD Tpe60Ba.HIDI K TO~OCTH 
rro~eHIDI Hapy,KHoro .IUiaMeTpa HaKOHe~HKOB n BHyTpeHHero 'AHaMeTpa 
BTYIDK. IlpRMeHeHH9M 'AOilOJilil'IT9JThHHX 'A9TM9H ,lt.1If[ 3aKpeMeHIDI BO
XOKHa B HaKOHe~e Y'AMOCD YB9JmlffiTD 'AHaMeTp HaIIPa.BJJIDOl!lliX Ka.Ha
XOB 'AO BeJm~, He Tpe6YIOU1eil H3rOTOM9HIDI CIT9UMHCTPYM9HTa • 
OTMeqeHo, qTo HCITOXD30Ba.Hne CT9KJI.llHHHX MHKpOKaIIHJLJilipOB Il03BOJiliJIO 
YJIY'IlfilITD YCXOB:WI lllJillqJOBKH n IlOJilipOBKH TOpUOB HaKOHe~OB rrocxe 
c6opKH H yrrpOCTMO rrpouecc c6opKH Ka6e~DHOH qacTH OilTJiI"l'.9CKHX 
coe,IUIHHTe~efi. B pH.ne c~aeB rrpeuesHOHHOe OTB9pCTHe He06XO'AHMOrO 
,IUiaMeTpa ~ OITTlir'l'.9CKOro BO~OKHa llMHTHpOBMOCD CTHKOBKOH poJm
ROB orrpe'Ae~SHHOrO pasMepa. 

.llJm IlOBHlll9HIDI 3(lXI)9RTHBHOCTH BBO'Aa H3~9HM OT 3X9RTpo
JIIOMRH9CU9HTHoro H ~asepHoro .ILHO'AOB B OITTlir'l'.9CKOe IlBO~OKHO o6oCHO
BHBaeTCH H906XO~OCTD HCITO~D30Ba.HHH IlOJIYCW9plir'l'.9CKHX MHKpOXHH3 
B KaqecTBe corxacyiolllIDC 3~9M9HTOB~ TaKM IlOJIYCg?eplir'l'.eCKM MHKpo
JIIDI3a MO~eT BHIIO~TDCH HHTerp~HO C BOXOKHOM rryTSM pasorpeBa 
CB9TOBO'Aa B ITXa3M9 3~9KTplir'l'.9CKOrO pa3pa'Aa IDlll WOpNlHpoBaTDCH 
"xo~o'AHHM" crroco6oM Ha MeeBoil ocHoBe. IloKasa.Ho, qTo cor~acyio
lllH9 3~9M9HTH, rro~eHHH9 TaKHM o6pa30M, Il03BOJI.ll!OT YB9JililffiTD 
3(lXI)9RTHBHOCTD BBO'Aa H3~9HM B MOHOBO~OKOHHHH CB9TOBO'A ,'AO 
IB + 20% y CB9TO.IUIO'AOB (pHc.I) H 'AO 70% y IlOJIYIIpOBO~HKOBHX xa
sepoB (pnc.2). 

n 
IlpHSM OITTITT9CKHX CHrHMOB o6ecrre:tm:BaeTCfl rrpllM9H9HH9M p-n 

p~i-n - .ILHO'AaMli rum ,IUIO'AaMli ]~n C yc~T9~IDlfl7I, o6ecrretm-
BaIOl!lHMH ycn~eHne CHrHMOB no HaIIpm.teHmo B H9CRO~DK0 THCflq pas 
B qacTOTHOM ,IUiaIIa30He OT HY.IDI 'AO H9CKO~DKHX COT9H Merarepu 
c BHXO'AHHNJH CHrHaJiaMH TT] H 3C]-~orHKH. 

BaJKHoe M9CTO 3a.HHMaeT H3rOTOB~9Hli9 BJ]C C 60~Dl!IllMli CTpon
Te~DHHMll MHHaMH. OHO CBH3a.HO C IlpHMeHeHH9M Cil9URaJilI3lipOBa.HHHX 
3~9KTpO~OBHX CBapOqHHX YCTpOHCTB, n.IDI CBapKH OilTHqecRHX MOHO
BO~OKOH HCil0~D30BMaCo rrpo~eHHM YCTa.HOBKa CB-IMC MOHORY-

1 

JiffpHIDII MHKpOCROITOM MilP-3 C M9Xa.HH3MOM WllKCaURH H IOCTHPOBKH 
BO~ORHa. TeXHJiI"l'.9CKM IlO'ArOTOBKa TOPUOB CB9TOBO'AOB BMIDqaeT B 
ce6H M9Xa.HHqecKyio o6pa60TRY, oqncTKy B cepHOH KliC~OTe li aueToHe. 
0TMeqeHo, qTo BB9'A9Hll9 He60JTh!llliX 'A03 r~mi;epHHa, paCTBOp8HHoro 
B 3TMOBOM CillipTe, M9JK.IJY TOpUa.Mli CB9TOBO'AOB rrepe'A CBapKOH CITO-

4 
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Plic,I. rpaipHK 3a.BHCHMOCTH 3(lXI}9KTHBHOCTH BBO'Aa li3~9HIDI CB9TO
,IUIO'Aa OT oceBoro cMemeHIDI cBeTOBO'Aa c KJieeBoil MHKpo

JmH30H ,IUiaMeTpOM: I - 85 MRM, 2 - 150 MRM, 

Plic.2. 
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rpaipHK 3a.BHCHMOCTH 3(lXI)9KTHBHOCTH BBO~a ns~eHIDI ~sep
Horo ,IUIO'Aa OT oceBoro CM9~9HM CB9TOBO'Aa C RxeeBOH 

MHKpOJmH30K ,IUiaMeTpoM: 
I - 55 MRMi 2 - 75 MRMi 3 - IOO MKMi 4 - 60 MRM 
(rrxocm Topeu CB9TOBO'Aa 6e3 MHKpOXHH3H). 
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co6cT:ayeT no.nyqemno xopomero cBapHoro coe,ItHHemm, Ta.K Ka.K nosBo
JI.f!eT YCTpaHHTD BJIIDIHHe HecoBepmeHCTBa CKOJIOB CB8TOBO'AOB H ~06HTD
CJI onTHMaJII,HOH IDCTHpOBKH BOJIOKOH no Ma.KCIDJJYMY OITTH'<I8CKOro CHrHa
~ OT re~-H80HOBoro Jiasepa. nJill H3MepeHIDI noTepD B CBapHHX 
C08,I(HH8HIDIX :ll:CITOJTh30BaJICH onTH'<I8CKlrn T8CT8p "3.JieKTpOHHKa OT-7", 
CHa'<Ia.Jia H3M8Pff.JiaCD MOIIlHOCTD onTH'<!eCKoro H3.nytI8HIDI Ha BHXO~e 
50-MeTpOBOro CB8TOBO~a 683 CBapo'<!Horo mBa, a saTeM - co lIIBOM. 
Ilo ITO.nytl8HHHM pesyJIDTaTaM onpe~eJI.f!JIHCD OITTH'<I8CKH8 noTepH Ha CBap
HOM coe~eHHH BOJIOKOHHHX CB8TOBO~OB: K = IO lg Pr/P2, r'Ae PI -
OITTH'<I8CKa.f! MOIIlHOCTD Ha BHXO'A8 CB8TOBO'Aa co CBapHHM mBOM, 
a P2 - 6e3 mBa. 3KcrrepHM8HTaJIDHH8 HCCJie~OBamm 20 CBapHHX C08.I(H
H8Hlrn ITOKa3a.JIH, '<ITO nOT8pH B HHX COCTaBJill!OT 0,3 + I,I .Jtl3, '<ITO 
COOTB8TCTBY8T 'AOIIyCTHMOMY 3KCU8HTpHCHT8TY cep,JUJ;8BHH C08.I(HH/I8MHX 
BOJIOKOH B 5 ••• IO MKM. 

Ilp8MOE:8HHH8 T8XHH'<I8CKH8 pememm, ITOJIOE:8HHH8 B OCHOBY pas
pa60TOK 3JI8M8HTHOH 6a3H, IT03BOJillIDT ycnemHO pemaTD 38,Il;a'<IH, B03-
HHKaIDll1H8 IlpH ITOCTp08HHH JIID6HX CTPYKTYP BOJIOKOHHO-OnTH'<I8CKHX CHC
T8M Ha 3\i?Y. 

BTODa.f! rJiaBa nocBml{eHa 06111HM BOnpOCaM paspa6oTKH H C03~a
HIDI KOpOTKOM8Tp8.lKHbIX (MOHTa.iKHHX) ffi]C Ma 3\i?Y C Y'<!9TOM HX CTOH
MOCTH H H8,Il;9E:HOCTH, 

B CHCT8Max yrrpaBJieHIDI 3\i?Y HCITOJID3Y8TCH, KaK npaBHJIO, ~o 
~eCHTKa H 60.Jiee O'AHOKaHaJIDHHX ID]C CPS'AHero 6HCTPO'A9HCTBHH 
(O,I ••• IO) MT'u, Ta.Ka.FI MHoro.JIHHSHHM CTPYKTYPa orrToaieKTpOHHHX 
KaHaJIOB C03'Aa9TCJI rryT9M npoKJia,n:KH BOJIOKOHHO-OnTH'<!SCKOro Ka6eJill 
(IDK) ITOBepx orpa.lK,Il;SHIDI 3\i?Y Ma o6ecrre'<!eHIDI CB/I3H Me~ 6.JIOKaMH 
arrrrapaTypH, pacnOJIOE:SHHHMH Ha BHCOKOBOJIDTHOM T9pMHHaJl9 HHE:SKTOpa 
H IIyJIDTOM yrrpaBJieHIDI. CTeneHD HHTerpauHH OITT03JI9KTpOHHHX KaHaJIOB 
onpe~eJI.fISTCH HCnOJIH8HH9M OKOHS'<IHHX ycTpOHCTB (nepe~arolllHX, npHeM
HHX), IloKa3aHO, '<ITO Ka.Ha.JIH :OO]C MaJIOH npOTHE:9HHOCTH (5 ••• IO) M 
U9JI9C006pa3HO H3rOTaBJIHBaTD onTH'<ISCKH Hepa3~9MHHMH. HCKJIID'<I0HH9 
COCTaBJillIDT OT'A9JibHH9 C.nytiaH, KOr~a BBS'ASHHe B JIHHSHHHH Tpa.KT 
'AOporOCTOHlllHX onTH'<ISCKHX coe~HHHT0JI9H ~HKTYSTCH yc.JIOBHHMH npHMe
HSHIDI (HanpHMep, npH npoxo~eHHH Tpy6, CTSH, BC0B03MOE:HHX nepe
ropO'AOK H T.'A.). OueHKa acM>eKTHBHOCTH npHMeHemm KOpOTKOMSTpaE:
HHX (MOHTaE:HWC) ID]C Ha 3\i?Y ITOKa3HBaeT, '<ITO OTKa3 OT HCnOJTh30Ba
HIDI onTH'<!SCKOro coe~HTSJI.f! B H8CKOJibKO pas CHH.l!ta.ST CTOHMOCTD 
KaHaJla :OO]C H, BM8CT0 C T8M, nOBHmaeT ero H8,Il;9E:HOCTb. CTpeMJieHHe 
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coxpaHHTD B COCTaBe onT03JI0KTpoHHHX KaHaJIOB pas~eMHOCTb KOHCTPYK
UHH .npHB8JIO K C03~aHHID 60.Jiee rrpoCTHX H ~emeBHX 11 aKTHBHHX11 coe,ItH
HHTSJieH, H3rOTOBJI0HHHX Ha OCHOBe CTaH'AapTHHX 3JI8KTp1PI0CKJIIX pas~e
MOB C TOH HJIH .HHOH KOM6HHauH8H BHBO~OB, 0IlHCHBa0TCH CX8MOTeXHHKa 
KaHaJIOB ID]C. HX pa60Ta B 3KCTpeMa.JibHHX ycJi:ommx. IlpHBO,ItHTCJI 
pac'<IeT :OO]C. IlpH C03~aHHH KOpOTKOM8TpaE:HHX CB8TOBO'AHHX K8.Ha.JIOB 
BnepBH0 H3rOTOBJI8H H ycnemHO npome.JI HCITHTaHIDI II aKTHBHID1" coe,ItH
HHT8Jib ":OOK-npH6op" C HCITOJib30BaHH8M 3JI8M9HTOB MaJIOra6apHTHoro 
3JI9KTpH'<!9CKOro pas~eMa THna LEMO (pHc.3). EJia C03'AaHWI MHoro-
KaHaJibHHX CHCT8M CHHXpOHH3auHH KpHoreHHOro 3JI0KTpOHHO-.nytI0BOro 
HOHH3aTopa "KpHOH11 H CHCT8M yrrpaBJieHIDI H KOHTpOJI.fI HCTO'<IHHKa 
CBepxrrpoBO.nmrtero HH.lK8KTOpa YCTaHOBKH "CIDlli" onT03JI9KTpOHHH0 rrpe
o6pa30BaTe.JIH Ha6Hpa.JIHCb B Teg)JIOHO:syIO o60HMY C no~'<I8HH0M 
K 3JI8KTpOHHOMY o6paMJI8HHID '<I0p93 MHOrOKOHTa.KTHHH aK~HBHHH pas~eM
mm coe,ItHHHTem Ha 6ase aJieKTp:irtiecKoro pas~eMa PII-I5-I5 (pHc.4). 
"CyxaJI" CTHKOBKa 11 CB8TOBO'AHa.f! E:HJia - onTH'<IeCKlrn rrpeo6pa30BaTeJTh" 
o6ecrre'<IHJia nocTOHHHl:lli onTH'<I8CKlrn KOHTaKT co CB8TOBO~OH JIHHH9H, 
IlpO'AOJD!teHHe pa6oT no COBepmeHCTBOB~ID MOHTruKHHX :OO]C no3BOJIHJIO 
C03'AaTD 60.Jiee COBepmeHH00 H3'A0.JIH8 3JI9KTpOHHOH T8XHHKH - :OO]CTpOH, 
CO'A9p.JKa.mee B Ka'<!0CTB8 KaHaJia rrepe'Aa'l!H HH<pOpMauHH 0Tp030K IDK, 
KOTOPim onTH'<I8CKH H M9XaHH'<I0CKH Hepa3~9MHO coe~HH8H C OKOHS'<IHHMH 
ycTpOHCTBaMH. IlpH H3rOTOBJI9HHH MOHTalKHHX :OO]C H :OO]CTpOHa HC
IIOJID30Ba.JIOCD xapaKTepHoe Ma 11(!)0TOH'.HHX11 JIHHHH CB/I3H CO'<!eTaHHe 

GaAs - CB8TO.I(HO~a •. p-n - (!)OTO.I(HO'Aa H MHorOMO'AOBoro IDK, '<ITO 
o6ecrre~aeT HH3KJID CTOHMOCTb, BHCOKHe 'AOJirOB9'<IHOCTb H H8,Il;8E:
HOCTb 3THX ycTpOHCTB. CTpYKTYPHaJI cxeMa KOpOTKOM9TpaE:Horo KaHMa 

:OO]C npHB9'A8Ha Ha pHc.5. 

0TM9'<!0HO, '<ITO C TO'<IKH 3p8HIDI YB0Jllf!I0HIDI IIOM0X03auunneHHOCTH 
cpe'AHSCKOpOCTHHX npHeMHHX onTH'<ISCKHX 60.Jiee nepcrreKTHB9H M8TO~ 
nooTp00Hlm <pOTonpHeMHHKOB C raJibBaHH'<ISCKHMII CBII3JIMH onepauHOH
HHX YOHJIHT0JI0H (OY). nJill nOBHmeHIDI paspemaromett cnoco6HOCTH <pOTO
IlpHBMHHK~ H006XO.I(HMO, '<IT06H CHrHMbHHH TOK <pOTO'AaT'<!HKa npeBHillaJI 
3Ha'<ISHH0 BXO'AHOrO TOKa OY. 3TOMY H 'ApyrHM Tpe6oBaHHHM, B OCHOB
HOM, OTB9tffi.IOT BHCOKOCKOpOCTHHe OY C IIOJISBHMH Tp8.H3HCTOpaMH Ha 
BXO'A0, BKJIID'<I8HHH0 no cxeMe C OTpHUaT8JIDHOH o6paTHOH CB/I3bID. 
IloKa3aHO, '<ITO <pOTOilpHeMHHK, nocTpOeHHHH no cxeMe 11 TOK-Hanp,DKeHHe" 
HM00T npeHMYUISCTBa rrepe'A BHCOK08MII0~aHCHOH CXSMOH BKJIIO'<IeH:im, 
Ta.K Ka.K <pOTO.ItHO'A ( \i?n) HarpYJ!t8,8TCH Ha Ma.JIHit BXO'AHOH HMIT0'A8HC ycH
JIHT8JI.fI, '<ITO o6ecne~aeT OIITHMa.JlbHHH, OTHOCHTSJibHO 6HOTpO'A9HCT-

7 



I 3 1 

~~; 
·'--1,_ 7 ~ ~ 

ff 12 r- r-

PHc.3. ARTHBHHH pas~eM!UIB C09.ImHHT9Jib C HCTIOJib30Ba.HH9M 3JI9RTpH
~9CROrO pa3~eMa THTia LEMO: (I - Ropnyc; 2 - woTo,zmo,n;; 
3-4 - TO~H pacTiaHRH 3JI9KTp~eCRHX BHBO,ll;OB; 5 - Ra.IIHJIJI.llp; 
6,I2 ~ HaROH9't!HHRH; 7 - Ropnyc TipH60pHOH qacTH; 

PHc.4. 

8 - OTBepcTIDI B XBOCTOBHRe ~ Ha.H9C9HM RJieH; 9 - BOK; 
IO - 3amHTHHH R9M6pHR; II - CBeTo;mo,n;). 

neee6HRR noHenb 
r--1~· 

P03oeM 
Pn1s·-1s· 

12 / 

rr & -

e-
15 14 r- .r-

1 !____ 

1 & 19 ]_ 

MHoroROHTaRTHHH aRTHBHHH pa3~eMHHH.coe,zmHHTem Ha 6a3e 
aJieRTp~ecRoro pa3~eMa PIT-I5-I5: (I - Ropnyc; 
2 - IIJiaCTHHqaTaH npymma; 3 - RHOIIRa; 4 - RpH!IIRa Ropnyca; 
5 - WHRCaTOp BOK; 6 - BTy~a; 7 - BTy~a ,wm: OTIT~9CRoro 
ROMTIOH9HTa; 8 - CB9TO;mo,n;; 9,I3 - _,3JI9M9HTH RpeIIJieHM; 
I4 - OB; I5 - RaTI~p; I6 - WOTO,n;HO,n;). 
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BM pe~HM ~n H paCll!HpiI9T HHWOPMamIOHeyIO TIOJIOCY TIPHHHMa.9MHX CHI'
HaJIOB. IlpOaHaJIH3HpOBaHH COCTa.BJI.lilOlIIH9 T9MII9paTypHoro ,n;peilwa QY 
H BMa,ll; WOTO,ll;HO,ll;a B TeMTiepaTYpmni ,n;pettw WOTOTipHeMHoro ycTpORCT
Ba, IloRa3a.HH,B03M0'1tHH9 nyTH YM9Hbill9HHH aTHX norpemHocTeH. IlpHBe
.n;eHH TipHMepH TIOCTpoeHM OTRasoyCTOli~BHX ROpOTKOM9Tp8J!tHHX BO]C: 
a) C llpHM9H9HH9M .zmwwepeHUH~HOrO qJOTOTipHeMHHRa; 
6) c npHMeHeHHeM cTa6HJlll3Hpyiomero MUM-RaaaJia. 

MccJie,n;oBaHHe pa60TH BO]C B pa.n:HamIOHHHX ycJIOBIDIX TIOR83aJIH, 
qTo HaH6oJiee qyBCTBHT9JibHHMH R B03,ll;9liCTBmo HOHH3HpYIOOlero H3~
~9HM H~IDTCR CB9TOBO,ll;HH9 BOJIOKHa. 0TM9~9HO, ~TO ypOB9Hb HaB9-
,ll;8HHOrO TIOrJiomea~ B BOK TipH HMnymCHHX B03,ll;9RCTBHHX HOHH3HpyIO
mHX H3~9HHH MO~eT Ha H9CROfilRO TIOpi!,n;ROB npeBHmaTb ypOB9Hb, 
BH3Ba.HHHH ,ll;OCTaTO't!HO ,ItJIHT9JibHHM o6~9HH9M BJK C MMOli MOIIUIOCTbID 
,ll;03H, O,n;HaRO OHa CpaBHHT9mHO 6HCTpO pe~cHpyeT. nM pememm: 
npo6JieMH TIOBHmeHHH Pa.ImamIOHHOR CTOHROCTH H TIOM9X03amHm8HHOCTR 
ROpOTROM9Tp8.lltHHX BJ]C npe.Il)Io~eao: 

I) HcnomsoBaane B ,zmanasoae .Il)IHH BOJIH. 800 + 900 HM 
OilTHqecKHx MOHOBOJIOROH TOJibRO TRila."RBapD;-TIOJIHMep" R 11RBapn;
RBapD;", RaR HaH6oJiee pa;man;HOHHO CTOHKRX; 

2) nepexo.n: B pa6o~ .zmanasoH .ItJIHH BOJIH I300 + I700 HM; 
3) npe.n;BapHT9JibH09 TipOB9,ll;9HHe T9XHOJIOI'lft!9CKOH pa.n;HamIOHHOH 

TpeHHpOBRH MOHOBOJIOROH; 

4) HCTIOJib30BaHH9 OilTOpa3BR30R H H93a39MJI8HHHX HCTO'l!HHROB 
IlHTaHIDI. 

OTIHCaHHHe M9TO.n:H CTa6HJlll3amIH napa.MeTpOB OTIT03JI9KTpOHHHX 
MO.JJYJI9H ,wm: pa60TH C D;Hq)pOBHMH CHrHaJiaMH TipOH3BOmHoro @OpMaTa 
ynpomaroT CX9MOT9XHHKY TIOCTpoeHHR CB9TOBO,n;HOro HH@OpMaIJ;HOHHOro 
KaHaJia CBR3H, cymecTB9HHO TIOBHmaH ero Ha,ll;8lKHOCTb. 

TpeTM rJiaBa CO.ll:9.PJKHT OilHCaHHe paspa6oTaHHOH annapaTYpH 
MHOroRaH~HHX D;Hq)pOBHX BJ]C, BXO~mHX B COCTaB CRCT9M ynpaBJie
HHH H KOHTpOM HOHHHX HCT01IHRROB. AHaJIH3 sa,n;aq, pemaeMHX B npo
necce aBTOMaTH3aTI;HH 8~ TIORa3HBaeT, qTo CB9TOBO.n;HH9 CHCT8MH 
U9JI9C006pa3HO CTpOHTb TIO MO.JJYmHOMY TIPHHURTIY, BH,D;eJIHH B HX coc
TaBe annapaTypy nepe,n;a~ HMnyJibCOB CHHXpOHH3an;HH R co6CTB9HHO 
nporpaMMHo-annapaTHyio CHCT9MY c6opa ,ll;aHHHX, a TaR.llt9 BCTIOMOra
T9.7IbHYJO H c.nyxe6Hyio annapaTypy, paCmHpiilOIIIYID H ,ll;OilOJIHHlOIIIYID B03-
MOlKHOCTH MHOrOK8HaJibHHX BO]C. 8TO TI03BOM9T ~ K8.llt,ll;Oro H3 TipH-

9 



MeHemtii HCTI0JlD30BaTD OTITRMa.JII,HHH TIO COCTaBy H KOH/pRrypamm 
Ha6op Mo,nyJiett H3 me ipyIIKD;HOH8JII,HO Tio~oro Ha6opa. 0.n;Ha H3 TiepBHX 
YHR~POBa.HHHX MO,Izy'JIDHHX CHCTeM c6opa .D:aHHHX HOHHoro HCTO~RKa 
TI03BOJiff9T O,IU!OBpeMeHHO KOHTpo~poBaTD H OT06pruKaTD C TIOMOll\I:,ID 
xmwpoBHX ~aTopoB qeTHpe MeMeHHO H3MeIDIIDll1RXCR TiapaMeTpa, 
a Taruite Ha6.mo,n;aTD WOPMY RMTIYJIDCOB c TIOMomDro oclUIJL)Iorpaqia: 
a) HOHHOro TOKa; 6) 3Jl9RTpoHHoro TORa. Ilepe.n;aqa 3TRX TiapaMeTpOB 
H.n;ST TIOTiepeMeHHO, C qacTOTOli CHHXPORMTIYfilCOB sanycRa HCTOtmRKa. 
B TeJieMeTpHqecKott CHCTeMe TipRMeHffeTCR RO.D;HpOBaHHe aHaJIOrOBOli 
HHWOPMamnI TIO cTioco6y AMM-BMM c TIOcJie,nyromRM Tipeo6pasoBaHR9M ee 
B .D:BOHtmO-.n;ecRTITTHHH KO.TI: H BpeM9HH09 pas.n;e.JI9HH9 RaHaJIOB. B Raqe
CTBe KOMMYHRKaD;HOHHOli cpe~ Tiepe.n;a~ .D:aHHHX HCTIOJID30BaH Tp0XM9T
pOBHH iKI'YTOBOli CB8TOBO.D;HHH Ka69JID. 

)lJm CHHXpOHH3amnI p9XRMOB T9XHOJIOrH~9CKRX CHCT9M CJIY)KHT 
MHOrOKaHaJIDHHH TiporpaMMHo-ynpaBJifI9MIDi: TattMep IOI.UI3-0I. TattMep 
B~qaeT B ceM .n;errrnippaTop ipyIIRIUfli KA.MAK, KBa~eBHtt reHepaTop 

F = I MI'IJ; C .n;e~T9JIRMH OTIOpHOli TaKTOBOli qacTOTH, MYJIDTHTIJieR
cop .D:aHHHX H IO H93aBHCHMHX RaHaJIOB 3~9pXKH C pa6oqRM .n;H8Ila30-
HOM I MRC ••• 99 C. IlpH60p HCTIOJID30BaJICR B COCTaB9 CHCT9MH CHHXpO
HH3amnI KpHoreHHoro 3Jl9KTPPHHO-JIYl!9BOro HOHH3aTopa "KpHOH-I" 
B C9aHCax ycRopeHHR ~ep yrJiepo.n;a 12e H H90Ha 22 Ng • encTeMa 
~T9HHR HH~OpMaD;HH C BHBO.D;OM Ha .n;HCTIJI9H THTia VT-340 ocymecTBJifI
Jia Bll3Ya.JIDHHH KOHTpOJID Bp9M9HHHX ycTaBOK nyCROBHX CHrHaJIOB, TI9-
pe.n;aBa9MHX TIO I0-RaH8JII,HOli :OOJie, . 

"lliITerpan;HR KOpOTKOM9Tpammx BOJie Ha TiepBOM 3Tane BHe.n;peHHR 
Ha BHCOROBOJIDTHHX 3~Y xapaRT9pH3Y9TCR HapamnBaHH9M ~cJia TipOCTHX 
Rami.JIOB B :rapa.JIJieJID, Ilapa.JIJI9JIDH8JI opraHH3aD;HR KaHa.JIOB :OOJie HC

TIOJID3Y9TCR .D:Jiff TIOBHmeHHR cRopocTH Tiepe.n:a~ xmwpoBott HH~OPMa!UfH 
Ha Ma.JIH9 H cpe.n;HHe paCCTORHHR, Oco6eHHO HarJm.n;HO 3TOT rrpHHimTI 
opraHR3amnI RaHa.JIOB 3aqJHKCHpoBaH TipH TIOCTp09HHH CHCT9MH .D;HCTaH
ImOHHOro ynpaBJI9HHR H KOHTpOJm (llYK) HCTOtmRKa ",ny~a3MaTpOH11 

· 

YCTaHOBRH "CID'IH". 
encTeMa llYK pasMemeHa B .n;Byx KpettTax KA.MAK. 0.n;HH H3 HHX 

YCTaHOBJI9H Ha TIYJIDT9 ynpaBJI9HHR, .n;pyrott - Ha BHCOKOBOfilTHOM 
T9PMHHaJI9, eBSI3D M9JK,Icy" Kp9HTaMH ocymeCTBJifI9TCR TIO BOCDMH IO-MeT
pOBHM Tiapa.JIJI9filHHM TipHeMo-rrepe.n;aro!Il1™ KaHaJiaM :OOJie, CJIY)KamHM .n;Jiff 

Tiepe,n;aqH xmwpoBott H aHaJioroBott HHWOPMMHH (pnc.6). 
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Plic.5. eTpyKTYPHaJI cxeMa xm~pOBOro RaHa.Jia :OOJie: 
IlY - rrpeo6pa30BaT9JlD ypoBHett; M - MO,Izy'JiffTop; 
eil,U - CB9TOH3JIYl!aroutIDi .n;Ho.n;; :OOK - BOJIOKOHHO-OTITHqecRIDi 
Ra6efil; ®J: - WOTO.n;Ho.n;; Y - yc~TeJID; K - KoMTiapaTop; 
Bx./BHx,UH - Bxo.n:/BHxo.n; xmwpoBott H~OPMaxmH, 

I "CAM, 

7;s~~-

Plic.6. eTPYKTYPHM cxeMa OTIT03JieRTpoHHott cHcTeMH ynpaBJieHIDI 
H ROHTpOJifI HOHHoro HCTOtmHRa "eIIHH": 

B/B T9pMIDia.JI: K - 6JIOR TipHBo.na RJianaHa HaT.eRaTeJm; 
M - 6JIOK 3anyCKa MO,Izy'JDITopa ,nyrH; ,IIJllK - .n;enm:wpaTop 
ROMaH.n; ynpaBJI9HHR 3Jl9KTPOTipHBO,llaMH; TM - T8Jl9M9TpM; 
ll - ,llaT~H; re - ycTpOHCTBO .n:ynJieRCHOH rpOMROH CM3H; 
TK - ycTpOHCTBO rrepe.n;a~ BH.n;eOCHrHaJIOB OT T9JI9RaM9pH. 
IlyJIDT ynpaBJI9HM: T - TafiMep; !liK - WOpMHpOBaTeJID ROMaH.IJ; 
ynpaBJI9HIDI C TIYJIDTOM ,IUICTa.HJlHOHHOro ynpaBJieHmr (IIUY); 
TM - T8JI9M9Tpmr; re - YCTpOHCTBO ,nyTIJieRCHOii rpOMROli 
CM3H; TM - ycTpOHCTBO rrpHeMa BH.n;90CHrHa.Jia C BHXO.IJ;OM 
Ha T9JI9MOHHTOp (TM), 
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BHHrpbllll B CpOKax C03naHIDI nYK ,nJill WOpHIDKeKTOpa YCTaHOBKR 
"Cilllli" 6hlJI nocTIIT'HYT 3a CtJ8T YM8HI,lll8Him: 06'beMa rrpoeKTHpOBaHlllI 
arrrrapaTHOH tJaCTH oTneJinHb!X CHCT8M ll RX yrrpomeIDm. B KatJeCTBe 
rrpm1epa rrpe,nJI8.I'aeTCH K paccMoTpeHmO cHcTeMa TeJieMeTpHH, co3naHRe 
KOTOpOH IIOTpe60BaJIO Ha.RM8HI,lllIDC 3aTpaT. OHa COCTOHT ll3 nByx IIOJIY
KOMIIJieKTOB: 

a) yrrpaBJIHeMoro aHaJioroBoro KOMMyTaTopa H naTtillROB, pac
rroJI02KeHHHX Ha Bh!COKOBOJII,THOM TepMRHaJie; 

6) UHWpOBOrO tJaCTOTOMepa H reHepaTopa Mpeca KaHaJIOB -
Ha rryJII>Te yrrpaBJieHIDI YCTaHOBKOH. 

OrrepaTop MCTaHUHOHHO C IIYJII>Ta yrrpaBJiemm YCTaHa.BJIHBaeT 
Mpec RHWOPMa.IJ;HOHHoro KaHaJia Ha Bh!COKOBOJII>THOM TepMRHarre H rro
JIYtiaeT ero TeRYmee 3Hati:eHHe Ha rmwpoBoM Ta6Jio ti:acToToMepa. 
B ycTpOHCTBe llCIIOJil,30BaHa nByxrrpOBO~a.f! IIpHeMo-rrepenaromaJI BOJIC. 
IlOJIOJKHT8Jil,HblM KatJeCTBOM TaRoro ycTpOHCTBa T8JI8M8TpllH HBJI!IIDTCH 
IlpOCTOTa ll HM82KHOCTI,, HenocTaTKOM - Bh!60pOtJHh!H KOHTpOJII, HHWOP
Ma.IJ;HOHHOro KaHa.Jia (naTtillRa), co3naro~ Heyno6cTBa rrpH pa6oTe 
Ha 3~Y 60JII,lllOro KOJIHtJ9CTBa naTtJHROB. 

EoJiee COB8plll8HH8.f! CB8TOB0~8.f! CllCT9Ma ~CTaHUHOHHOro ll3-
Mep8HIDI rrapa.MeTpoB HOHHoro HCTOtJHHRa c Bh!BonoM HHWOPMaUHH Ha 
MCIIJI9H VT-340 IIOCTpOeHa Ha OCHOB8 rrporpa.MMHo-yrrpaBJJ.ll9Mh!X 
6JIOKOB KA1AAK. 0Ha COCTOHT H3 nByx ti:acTeH: 

a) H3M8pHT8JII,HOH, 0 paCIIOJI0~8HHOH Ha Bh!COKOBOJII>THOM T8pMH

HaJie; 
6) yrrpaBJIHIDmen, paCIIOJI0~9HHOH Ha IIOT8HUHaJI9 11 39MJJ.ll11 

(rryJII,T yrrpaBJI9HIDI JIY-20) H BbTIIOJII-Uirome:ii CJie~ume 3MatJH: 

- reHepHpOBaHH8 yrrpaBJIHIDIIlIDC HMIIYJII>COB, cmocpOHH3llpyrouuDC 
C'beM HHWOPManHH c oTneJII>Hh!X naTtJHKOB H pa6oTY H3MepHTeJII>Horo 

UHRJia B ueJioM; 

- rrpeo6pa30BaHH8 H rrepBHtIHYID o6pa60TKY naHHhlx, IIOCTyIIa.IO
lllIDC OT oTneJII,HI,IX naTtJHROB B BM8 lllHpOTHO-HMrryJII,CHOrO Rona; 

- npencTaBJieHHe naHHHX orrepaTopy B y:n;o6Hofi wopMe Ha 

3KpaHe MCIIJI9H VT-340 • 

Pa3neJieHH9 arrrrapaTYphl Ha nBe H9paBHhl9 (rro KOJIHtJ8CTB8HHOMY 
COCTaBY 3JI9KTpOHHhlX 6JIOKOB) tJaCTH MOTHBHpOBaHO, B OCHOBHOM, 
Tpe60B8Hll8M o6ecrreti:eHIDI MaRCHMaJII,HOll Hane2KHOCTH T8JI9M9TpHtI8CKOH 

CHCTeMhl •. 
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B p83YJII>TaTe Bh!IlOJIHemm: UHRJia pa6oT TIO COB8plll9HCTBOBaHHID 
ll C03naHmo KaHaJIOB BOJIC ,ll;JJ.ll pa60Thl B 3KCTp9MaJII,Hh!X YCJIOBHHX 
6h!JIH ll3rOTOBJI9Hh! IIOM9X03alllHmeHHh!8 CHCT9Mhl Ha HOBOH 3JI8M9HTHOll 
6a3e: 

a) CllHXpOHH3auIDI HOHHOro HCTOtJHHRa C HCIIOJII,30BaHH8M 
B 6JioKax ITHTaHIDI pa3M3h!BaIOIIlIDC TpaHcwopMa.TopoB c o6'beMHl:lM BHT
KOM, CB9TOMO,ll;OB, pa60TaIOmHX B WOpcHpOBaHHOM p8lmM8 ll OIIT03JI9K
TpOHHblX pa3M30K no BXO~OMY CllrHaJIY B nepe.n;aTtJHR8 H BHXOnHOMY -
B OilTHtJ8CKOM IlpH8MHHR8; 

6) n:IICTaHUHOHHOro yrrpaBJiemm pelltHMaMH pa60TH llOHHOro HC
TOtJHHRa C llCilOJil,30BaHHeM pa,TI;,IaUHOHHO-CTOHKOro BOJIOKOHHO-OilTH
tJ8CKOro Ka6eJJ.ll THIIa "KBapU-IIOJilIMep" H tJHCJIO-HMrryJII,CHOro Ko.n;a 
C 3amHTOH IlOBTOp8HH9M. 

.I(Jr.fI C03,ll;aHim: OIIT03JI9KTpOHHHX KaHaJIOB CM3ll C 60.Jil,lllHMH 
CTpOllT8JII,Hh!MH ,ll;JIHHaMH (.n;o I. •. 2) KM pa3pa60TaH I9-KaHaJII,Him_ CHH
xpOHHh!H BOJIOKOHHO-OilTHtJ9CKllli My-JII>THIIJI9KC0p (BQM) C Bp8M9HHHM 
YIIJIOTH9Hll9M KaHaJIOB. B CHCT9M9 HCilOJII,3bBaH IlOCJI8,ll;OBaTeJII,Him KO,ll; 
' ''.Manchester" • C U8JII>ID IlOBH!Il8HHH IlOM9X03aI!lHm8HHOCTH - peaJmSO
BaH MeTo.n; IlOBTOpHOH nepe.n;ati:H RHWQpMa.D;HH, .KoTopmi: KOMil9HCHpyeT 
KaR B08M02KHH9 c6oH B pa6oTe 3JI9KTpOHHHX 6JIOKOB ycTpOHCTBa, TaR 
II IlOMeXH, HaBOnH:Mhl8 B BOK B HMIIYJII>CHHX PMHaUHOHHh!X noJIHX • 

nJJJI opraHIISaUHH CMSH yrrpaBJIHIOO!llX 3BM C y.n;aJieHHOH arrrrapa
Typoil KAMAK paspa60T8H CB8TOBO,ll;Him IlOCJI8,ll;OBaT9JII,Him acmrx:poHHmi: 
KaHaJI CMSll (CIIAKC). BJIOK CIIAKC--OI BHIIOJIH.II9T rrapa.JIJI8JII,Hhl8 sarpys
KY H BH.n;ati:y CJIOBa ,ll;aHHh!X npll yrrpaBJI8HllH OT MarHCTpaJIH Kpei!Ta no 
KOMaH,ll;aM KAMAK, a 6JIOK CIIAKC-02 npoHSBOMT 3TH onepa.D;HH npH 
BHell!HeM yrrpaBJieHHH ti:epes pa3'b8Mbl Ha nepenHei naHeJIH. IlocJie.n;oBa
TeJII>HHe nepe.n;ati:a H npHeM cJioBa B o6oHX 6JioKax ocymecTBJIHeTcH 
ti:epes IDCTHpyeMh!e OilTHtJ8CKH8 coe.n;HHHTeJIH BOJIC, ycTaHOBJI8HHhl8 Ha 
nepe.n;Heil naHeJm. 

nJJ.ll aBTOMa.THSaUHH pa60Thl HOHHOro HCTOtJHHKa "KpHOH" C08,ll;8lia 
CHCT8Ma yrrpaBJieHHH H KOHTPOJIH C HCilOJII,80BaHH9M annapaTYphl BOM, 
CIIAKC H II8BM "IlpaBeu-I6" (pHc.7). CHCTeMa ycn8lllHO npolilJia HCilhl
TaHHH B C8aHCax ycKopeHHH H.n;ep cepH B HHBape 1993 ro.n;a Ha YCKO

pHT8JII,HOM KOMIIJI8KC8 JIB3. 
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PHc.7. ABTOMaTR8llpOBa.HHaff MO.nyJioHaff CHCT9Ma. ynpa.BJI9HIDI ll KOH
TpO.IDI llOHHoro HCTO't!HHKa "KpnoH". IIpmmTHe COKpauteH:im: 

a) CHCTeMa ynpa.BJieH:IDI: EYV.I . - 6JIOK ynpa.BJieHIDI JIIIDK9KTOpOM;. 
EY~EP - ycTpOHCTBO KOHTpO.IDI rrpoxo.m,n;eH:im CHrHa.JIOB; 
:OOM - BOJIOKOHHO-OilTlll!ecm MYJinTHMeKcop; 
TAIDA - MHoroKa.Ha.JioHHH ~aHMep; 
CtffiT - .I{BOH'lHH9 C'I8T'IHKH; 

6) CHCT0Ma KOHTpO.IDI: nCK - ~aT'IRKH CHCT9MH KOHTpO.IDI; 
KOHTP - ycTpOHCTBO KOHTpO.IDI ~aT'IRKOB; 
YI'P - ycTpOHCTBa ra.JioBaHH'I9CKOH pa8:ruI8KH; 
MII - MYJioTmurexcop; AUIT - aHa.Jioro-IUI(ppoBOH rrpeo6paaoBa
TeJio; CIIAKC - cBeTOBOWIHH rrocJie~OBaTeJioHHH acHHXPOHHHfi 
Ka.Ha.JI CBff8H; KK - KOHTpo~ep Kpe:i!Ta; 
IIK - rrepCOHa.JioHhrll KOMIIoIOTep; 

B) cepBHCHH0 CHCTeMH: TK - T0JI0K8.M0pa "MaTpHUa"; 
YilB - ycTpOHCTBO IlpHeMa./rrepe~a'IH BH,I(00CHrHa.JIOB; 
TM - TeJieMoHHTop; B~H - cncTeMa ":OOJICOOOH"; 
.nr - ~8.MH'I0CKaff roJIOBKa; M - MHKpOq10H. 
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IToKa8aHO, 'ITO HCil0Jlo80BaHHe MHOrOKaHaJIDHHX CmIXpOHHHX H 
acHHXpOHHHX :OOJIC C ynJIOTH0HHeM/pa8ynJIOTH0HH8M HHg)OpMa.D;ll:H YlJ.0-
meBJI!IeT H 8HatmT0JlDHO paCmHPff0T T0XHH'I9CKHe B08M02KHOCTH CHCTeM, 
pa60T810lltlDC c'MOHOBOJIOROHHHMH CB9TOBO~HWIIH JIHHIDIMH 60JioillOH rrpo
TIDK0HHOCTH. 

11eTB0DTa.fI rJiaBa IlOCBffill0Ha_BOilpOCaM paapa60TRH aHa.JIOrOBHX 
:OOJIC C HCil0Jlo80BaHH0M llK-CB9TO~O~OB H IlOJiyIIpOBO~OBOro Jiaae
pa .IilI.iI C08~a.H:IDI CHCT0M T9JI0BH8HOHHOH TeJieMeTpHH, a TaIOKe aHa.JIO
rOBHX H ~WPOBHX cncTeM ~.IDI o6paaoBaH:IDI RaHa.JIOB c.ny~e6HOH c:rui:an. 

IIepcrreKTHBHOCTn rrpHMeHeHIDI :OOJIC Ha 3~Y. B OCHOBHOM, orrpe
~e.IDieTCH ycrremmIM CO'I0Ta.HH0M ~OCTOHHCTB BOJIOKOHHHX CBeTOBO~OB 
n IUI(ppoBHX MeTo~oB rrepe~a'IH HHWOpManHH. l1crroJio80BaHHe U:HWPOBHX 
M0TO~OB rrpHBO~T K CY1!10CTB0HHOMY pacmnpeHmo 'IaCTOTHOro Cil9KTpa 
rrepe~aBaeMoro CHI'Ha.Jia. Oco6eHHO 3TO rrpo.ffBJUieTCH'rrpH RO~HpOBaHHH 
mHpOROilOJIOCHHX CHrHa.JIOB C 60JiomHM ~HHaMWI0CKHM ~arraaoHOM. 
B pa6oTe o6ocHoBHBaeTcH ~pyroil BOaMo~ rryTo rrepe~a'IH aHa.Jioro
Bofi HHWOPM8.IUIB Ha 3~Y, ocHoBamnru ~a ncrroJio80BaHHH Mo.ny.IDID;HH 
HHT0HCHBHOCTH CB0TOBOro IlOTOKa H8JIYl!aTeJil!. IIpe~OCWIKaMH .IilI.ff 

C08~a.HIDI a.Ha.J.IOrOBHX :OOJIC HBJil!IOTCR COKpameHHe IlOJIOCH rrporrycKaHIDI 
H Heo6xo~OCTo HCilOJio80BaHIDI B Ka.Ha.Jie CBR:8H: 

- MHOrOMO~OBHX MHOrO.lKHJioHHX (H8 IlOJIHKOMIIOH0HTHoro CTeRJia) 
BOJIOKOHHHX CB0TOBO~OB C 60JiomHM ~Ha.MeTpOM CB0TOBe~eil JKHJIH; 

- MHOrOMO~OBHX O~HO.lKHJioHHX CB9TOBO~OB C Ma.J.IHM ~a.MeTpOM 
cBeToBe~efi .imJIH n corJiacyio~ sJieMeHTaMH Ha Topnax. 

B Ra'I9CTB0 IlpHMepa rrpHBOMTCR pesyJioTaTH C08~aHIDI mnpoKo
IlOJIOCHHX CHCT0M T0JI0BH8HOHHOH TeJieMeTpHH C BHCOKOH paapemaromen 
CilOC06HOCTnIO, H8rOTOBJieHHHX Ha 6aae HCITOJio80BaHHR arrrrapaTypu 
IlpOMHmJI0HHHX TeJieBH8HOHHHX YCTaHOBOK (ITTY) - rrepe~aromnx Ra.Map 
THila KTIT-39 H "MaTpHUa", a Ta.KlK9 6.JIOKOB :OOJIC, OCY1!19CTBJUI!OU1HX 
rrepe~a-qy BH,I(eOCHrHa.J.IOB C BHCOKOBOJioTHOrO T0pMHHa.Jia Ha rryJioT yn
paBJieHHH no 50-MeTpOBOH JIHHHH CM8H. J1MrryJioCHH0 CHrHaJIH OT rro~
CHCTeM HOHHoro HCTO'IHmta H8M0p.ll!OTCH ~BYXKa.Ha.J.InHHM ocn~orpaqioM 
THila C8-I7 c "rraMf!Tnro", C'IHTl1BaroTcR IITY H rrepe~aroTCR no OOJIC. 
l1HWOPManHH, BocrrpoH8BO~HMruI Ha 3KpaHe TeJieMOHUTopa, 11oaB0Jll!eT 
~e~ypHOMY orrepaTopy BH8Ya.J.InHO ~HKCHpOBaTo pa6o'Ille 11apa.M0Tp11 
HOHHOro HCTO'IHHKa: HMrryJinC KOHTpOJinHOro Ha!1~9HIDI MO.nyJil!TOpa 
H HMITYJinc ToKa .nyrH HCTO'IHRKa. Taxoe rrocTpoeHne arrrrapaTyp11 .IilI.ff 

H0KOHTaKTHHX H8MepeHIDi: T0JI9Bli3HOHHHMli M0TO~aMH Ha BHCOKOBOJinT-
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HOM T9pMmian9 HM99T p!I.D; Ilp9HMYU19CTB: 

- HCilOJib30Ba.HH9 ID]C B Ka~eCTB9 Ka.Hana CBH3H B YCJIOBIDIX 
BHCOROro ypomm 8Jl9KTpOMarHHTHHX H HMITYJibCHHX pa,n;HamIOHHHX , 
IIOJI9H CHHM8.9T 3Ha~T9JlbffYIO ~CT!, 3THX rrpo6JI9M H o6ecrre~BaeT 

ranoBaH~9CKYKJ pa3BJI3Ky; 

- peaJIHsyeTCH rrepe.n:a~a CHrHanOB B um:pOKOM ~aCTOTHOM .D;Ha
rrasoHe, TaK KaK HCilOJib3Y9MHH OCUWIJiorpa~ HM99T IlOJIOCY nporrycKa

HHH 0., .5 Mln; 

- IlOBHmaeTCH TO~OCTb H3M9p9HIDI, TaK KaK Ha T9JI9MOHHTOpe 
onepa.Topa H3M9p9HH9_ IlpOH3BO~TCH IIO BMHMOH MacmTa6HOH ceTK9 

OCIJ;HJIJIOrpa.qia; 

- IlOBHmaeTCH IlOMexoycTOH~BOCTb Ra.Hana CBH3H, TaK KaK 
C'.b8M HmpopMamm, 6Jiaro.n:apH HCilOJib30BaHHIO OC~JIJiorpagya C 11 Il8.Ml!Tbl0

11 

rrpOHCXO~T B nayse M9JKJlY MOlllHHMH pa6o~ HMITYJibCaMH HOHHOro 

HCTO~a; 

- o6ecrre~BaeTcH Heo6xo~ arrrrapaTHM rH6KOCTb, 

_3a.MeHa oc~orpaqia Ha HHTepqiei1c cTpeJio~HX HH.D;HKaTopoB, 
Il0.D;KJII0~8HHHX K COOTB9TCTBYI0l!IHM ,n:aT~aM, II03BOJIH9T OCYITl9CTBHTb 
T9JI9BH3HOHHHH KOHTpOJib M9.D;JI9HHO H3M9H.ffl0111IDCCH rrapa:MeTpOB HOHHOro 

HCTOlfiillKa, 

O~m~ H3 B8JK!UpC BOIIpOCOB, Tp96YIOll1IDC CBoero pemeHHH rrpH 
paspa6oTKe TeJieBH3HOHHOH TeJieMeTpHH, HBJIH9TCH C03.D;aHH9 Manora-
6apHTHOro TeJieMOHHTOpa .D;JIH pa60TH Ha BHCOKOBOJibTHOM TepMHHane 
HOHHOro HCTO~a B rrepno.n: HaCTpOHKH CHCT9MH B yCJIOBHHX HH3KOH 
OCBemeHHOCTH H ~eCTKO JIHMHTHpOBaHHOro rrpocTpaHCTBa. BrrepBHe 
C03.D;aHO ycTpOHCTBO qJOpMHpOBaHIDI TeJieBH3HOHHOro H306paJKeHHH (Y~M), 
rrosBOJIH!Oll1ee ncrroJib30BaTb JII06oi1 oc~orpaiP., HM9I01.I1llli Bxo.n: 11 z 11 

, 

B Ka~eCTBe TeJieMOHHTOpa .D;JIH KOHTpOJIH Ka~ecTBa T9JI9BH3HOHHOro 

H306p8.lK9HHH. 

CYIT19CTB9HHHM MOM9HTOM, KOTOpHH Heo6xo~o ~THBaTb rrpH 
rrpoeKTHpOBa.HHH CHCT9M T9JI9BH3HOHHOH T9JI9M9Tplim C HCilOJib30BaHH9M 
TB8p.D;OT9JibHHX IlpHeMHHKOB H306pruK9HHH, HBJIH9TCH HX Cpa.BHHT9JI:E,HO 
HH3RM p~amIOHHM CTOHKOCT:E,, nosa pa,n;Hamm, BH3HBa:IOm8.!I 3aM9T
HH9 Il0Bp9~9HIDI B KOMM9p~eCKRX Il3C C IIOB9pXHOCTHb!M KaHaJIOM, 
OIJ;9HHBaeTCH B 103 pa,n; ( Si ) ' CHJibHM .n:erpa,n;~ - B 10

4 
pa,n;. 

CJI9.D;OBaTeJibHO, COCTOHHH9 Il3C-MaTpllD;H MO~eT CJIYi!UITb HH.D;HKaTopOM 
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BepXHero rrpe,n:eJia .n:osH 06.ny:qeHHH. 

HaJia,n;Ka H o6CJ!y,KlIBaHH9 CHCT9M BQ]C Tpe6YIOT opraHRsamm 
CJiy1K96HOH CBH~H M9JKJlY onepaTopoM, pa60Ta.IOlIUIM C a:rrrrapa.TJpOH Ha 
IIpOTHBOilOJIO.lltHHX KOHIJ;a:x BOJIOKOHHO-OIITH~ecKoro TpaKTa. B Ka~9CTB9 
KaHaJia CJiy1K96HOH CBH3H M0'1tHO HCilOJib30BaTo CII9~8JI:E,HO IIpOJI0~9H
HH9 CB9TOBO.D;HH9 .mrn:im rum CB060.D;HH9 CB9TOBO.JW OIIT~eCKRX Ka6e
JieH. TaK, .D;JIH IlpOB9.D;9HRH rrycKO-HaJia,n;O~HX pa60T Ha ~eRTOpe 
YCTaHOBKH "CITMH" 6HJia C03.D;a.Ha .n;Byx:BOJIOKOHH8.!I .IJ:YIIJI9KCHM CHCT9Ma 
CBH3H C MO.IJYJIHIJ;HeH no RHTeHCHBHOCTH H CTpOHT9JI:E,HOtt .D;JIKHOH BOJIO
KOHHO-OIIT~9CKOH JIHHHK 2 KM, Hapa:mHBaHH9 ROTOpOH IIpOH3BO.D;HJIOC:E, 
sa c~eT HCilOJib30BaHHH H9CTaH.D;apTHHX pa3'.b8MHHX H Hepa3'.b8MHHX 
OilT~9CRHX C09.D;HHHT9JI9H, 

Ilpe,IT,Jio~eHa ynpomeHHM MeTo.D;HKa pac~eTa aHepreT~ecRoro 
610.D;lKeTa CB9TOBO.D;HOH cHcTeMH. 

nJIH y,n:emeBJI9HHH fil]C B9CoMa aKTyam,Ho C03.D;aHH9 MOHOBOJIO
ROHHOrO cBeToBo.D;Horo TpaKTa n JHHB9pcaJI:E,Horo rrpneMo-rrepe.n:aromero 
IlOJIYIIpOBO.D;HHKOBOro rrpH6opa, ROTOPHH M0~9T 6HT:E, HCIIOJib30BaH Ra.It 
HCTO~ H3~9HRH B MOM9HT nepe.n:a'llli HHWOPMamIR H Ra.K IIpHSMHHK 
B pemRMe IlpHeMa, ~O Il03BOJIHT IIpMaTb JilIBRHM 60JibllYIO rH6KOCTo 
H 81N)9RTHBHOCT:E,, IlpOB9.D;8HHH9 HCCJI9.D;0Ba.HM OT9~9CTB9HHOH 3JI9M9HT
HOH 6asH IIORa3aJIH, ~o B Ra~eCTB9 MHO~O~OHaJI!,HOro npeo6pa-
30BaTeJIH 11 CB9TO-q>OTO~o.n:" B p!I.Il;9 c~aeB M0~9T OHT:E, HCIIOJio30Ba.H 
apceHnn;o-raJIJIHeBHH M9303IIHTaKCHaJibHHH H3~a:IO- ~o.n: v!K-~arr,a-
30Ha THila A]IIB. 1fcIIOJib30BaHH9 aToro np:ir6opa B CHCT9M9 CBH3H~ 
"ID]COOOH" c ~acTOTHOit MO.IJYJIHUHeH nosBoJIHJio peaJIHsoBaTo cHMII-

. JI9KCHHH p9'1IBM pa60TH IIO 0.D;HOMY BOJIOROHHOMY CB9TOBO.IJY (pHC,8), 

B xa~ecTBe MHKpowoHa BIIepBHe ncnoJioSOBa.H cBeToBo,n:HHH 
,n:aT"tJHK - "orrTOWOH", xapaKTepHsYIO• Ra~ecTBeHHo HHOH rro.n:xo.n: 
K pemeHHIO sa,n;a~. ~opMa ~aCTOTHOH xapaKT9pHCTHKH aKcnepRM9HTaJib
HOro aRKJCT~ecxoro .n:aT~Ka HM99T H9paBHOM9pHOCT:E, ± 6 ,n:E B ~a
rrasOH9 ~aCTOT 0,I.,.12 KI'Il;, nHHa.Mlfll9CKHit ~arraSOH BXO.D;HHX CHr
HaJIOB ~ IOO ,n:B. IlpHBO,IV!TCH ROHCTpJKTHBHH9 oco6eHHOCTH MHKpo
WOHa - OIITOqJOHa. '0TM9~9HO ,- ~o nepcneRTHBa 003,IJ;a.HIDI MOHOBOJIO
KOHHHX CB9TOBO,IJ;HHX TpaKTOB HHqJOpMa:UHOHHOro o6MeHa, IIOCTp09HHHX 
c HCIIOJI:E,30Ba:HH9M MHorowYHKIJ;HoHaJibHHX npeo6pasoBaTeJie:li:, oTKpHBa
eT um:pOKH9 B03MO.lltHOCTH HCIIOJI!,30Ba.HHH 3THX npHOOpOB Ha BHCORO
BOJI:E,THHX aJieRTpow:irs~eCKHX YCTa.HOBRa:x. 
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PHc.8. 

M 

.ar. 

CTpyKTypHaR cxeMa no.JIYKOMIIJISKTa CHCTSMH ":OOJICOOOH": 
M - MHKpog)OH; CY - cornacYJ(l111HH ycHJIHTenn; 
11M - 'IJ:aCTOTHO-MO,Izy"JillpOBaHHllli reHepaTop; YM - ycwrn:Tenn 
MOIIUIOCTH; n - CB9TO,nHOn HHq)paKpaCHOrO ,nHanaSOHa; 
:OOK - BOnOROHHO-OilTH'tJ:9CKHR Ra6enn; YO - ycwrn:Tenn-orpa
HH~Tenn; ll.U - 'IJ:aCTOTHJ:lli neTeKTop; YIN - ycnnHTSnn 
HH3RO:il: 'l!aCTOTH; JU' - ~aMH'I9CR8.ll ronoBRa; 
YIU. YK2 - nncTa.mnIOHHO-ynpaBJI.l!eMHH ROMM]TaTop; 
KHI - KHOilRa ynpaBJISHKll pelltHMOM npHeM/nepena'l!a. 

+5 +14 

o :r :r I rr I ?" ~ 1· 
I 

oow.. 

PH:c.9. CTpyKTypHaR cxeMa H93a39MJI9HHOro HCTO~a IlHTaHKll 

Ha cynepKo~eHcaTopax: 
CY - cxeMa ynpaBJI9HKll; KI + K4 - pene:il:HH9 KJIIO~; 
EHI, EH2 - 6aTapeH 9MROCTHHX HaKOilHTSne:il:; 
~ - TpaHsHcTopHl:lli wnnnTp; C - cTa6wrn:saTop HanplDKeHIDI. 
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llil:TaR r~aBa nocMmeHa BonpocaM cosnaHmI noMexosammneH
HQro HCTO~HRa IlHTaHKll npH9MHHX OilT~9CRHX Mo,izy-neit (IIR)M) :OOJIC, 
pa60T8lOmHX B 3RCTpeMannHHX ycnOBKllX. 8KcnepHM9HTaJinHH9 HCCne
noBaHIDI noKasamI, 'l!TO Hrui:6onnmyro onacHocTn AJ1lI rrroM, pacnono
~eHHHx Ha BHCOROBOnnTHOM T9PMHHM9, npenCTaBJIR:IDT IlOMeXH, C03-
naBae:MHe: 

a) rrpo6oJIMH B YCROpiIIDme:il: CHCT9M9 H pa3pm:(HO:il: RaMepe 
HOHHoro HCTO'l!HHKa; 

6) MOIIUib!MH reHepaTopaMH TOROB BHCOROfr 'l!aCTOTH; 
B) 3qxp9KTaMH BHCOROro Hailpmit9HKll (T~e!OlllIDi pa3plin, ROpOHH

pOBaHHe, HCRp9HH9 H T.n.); 
r) HMITYnnCHOH pa60TO:il: THpaTpOHOB H THpHCTOpOB. 

8TH IlOM9XH HOCHT HMIIY~CHJ:lli xapaKTep H npOHHK8lOT B aHa
noroByro qacn III~M, B·ocHoBHOM, HS o6mero qJH,Itepa IlHTaHIDI 'l!epes 
napa3HTHyro 9MKOCTn CMOBOrO TpaHCWOpMaTopa HCTO~HRa H 06mHH 
npoBon IlHTaHIDI. ITO Mepe pasBHTIDI 8~Y YPOB9Hn IlOM9X HenpepHBHO 
B03pacTa9T BC~encTBH9 pacum:peHKll CIT6KTpa pa60tmX CHrHMOB H; 
COOTB9TCTB9HHO, CHrHMOB rrapa3HTHHX HaBonoK. B TO ~e Bp9M!I 
HenpepHBHO CHIDK8.IOTCH MOIIUIOCTH, noTpe6Jiff9MH9 arrnapaTypo:il: :OOJIC 
sa C'l!eT um:poRoro HCilOfil30BaHKll HHTerpa.n:nHHX MHRpocxeM. IlpH 
3TOM IlOM9X03amHmeHHOCTn MHRp08~9RTpOHHO:il: 6a3H HM99T TeHneHUHIO 
K CHID!t9HHID sa C'IJ:9T ITOBHill9HIDI 6HCTpone:il:CTBIDI H YM9Hnill9HIDl 
3~9RTponoTpe6~eHIDI. KOMIT9HCaIUIOHHH9 CTa6HJm3aTopH HallplDK9HIDI 
He ycneBaIDT pearHpOBaTn Ha KOpOTKH9 HMITY~nCH C9T9BHX ITOM9X 
H3-3a orpaH~9HHOCTH co6CTB9HHO:il: ITO~OCH rrporrycKaHKll. CeT9BH9 
WMnTpH, BHrrycKaeMHe rrpo~eHHOCTnID AJ1lI samHTH OT rro·Mex, rrpn 
HCilO~n30Ba.HHH Ha 8~Y. OKa3MHCn HenocTaTo~o 3qxp9RTHnHH. KaK 
IlORa3aJI OITHT pa6oTH, AJ1lI HCKJIIO'IJ:9HHII IlOM9X no 11 39MJI9 11 H aqq>eR
TOB, cosnaBa9MHX KOHTypro.m: saseMJISHIDI, B anrrapaType Heo6XOnHMO 
HaJIIftra9 raJinBa.HH'IJ:9CRHX pa3BlI30K. 

AHMH3 HenocTaTROB HCTO~HROB ITHTaHIDI AJ1lI IIR)M noRasM, 
'IJ:TO cymeCTB9HHO Y~Tn HX xapaKT9pHCT:tmH MO.lKHO npHM9H9HH9M 
H93a39MJI9HHHX HCTO~HROB IlHT8.HIDI (HMIT). 

OnHO H3 ycTpO:il:CTB, paspa60Ta.HHHX AJ1lI 3THX uene:il:, H3ro
TOBJI9HO C npHM9H9HH9M rrpeo6pasoBaTeJiff HaITplDK9HIDI H pa3M3HBaID
mero TpaHcwopMaTopa c o6~eMHHM BHTROM, Mcno~nsoBaHHe pasMsH-
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BalOIIl8rO Tpa.HC(J)OpMaTopa Il03BOJmJIO IlOJIY"'Il'ITb 60JIDIDOe conpoTHBJI8-
HH8 M8JK,Ily o6MOTKa.Mll C BHCOKOH 3JI8KTpK"I8CKOH rrpO'llllOCTDID Mext06Mo
TO'tfllOH nso.mrmm H MaJIYIO rrpoXO.JUIYIO eMROCTD Ha ypoBH8 e.n;mmu 
mmog')a.pa,n. MaRCHMaJ!DHM MO~OCTD, rro.rrytia8MM OT BTOpH't!HOro·Hc
TO'tfllHRa ± 6 B, COCTa.BJii!8T poz. 120 MBT. 0;nHaRO, 3TO YCTpDHCTBO 
IlHTaHIDI Tpe6yeT pan;noHaJIDHOro pa3M81Il8HIDI IIPOM H Hl1II B KacceTe 

KA.MAK H TlllaT8JIDHOro 3KpaHHpOBa.HIDI. 

llpyrasr, 6oJiee COBepmeHHM KOHCTpyitIJ;IDI (Po~ 500 MBT), 
pea.7IH30BaHa Ha .I(Byx 6aTapeRx yrrpaMR8Mb!X 0MROCTHHX HaROilHT8JI8H 
(2 X 8•I04 MR(Jl), IlOO'lepe;nHO rrepeKXID'la8MHX H3 pe.l!tIDl!a "saplI.11;" 
B pe.l!UIM "pa3plI.11;11 C O;D;HOBp8M8HHHM OTRJIJO'l8HH8M Harpy3KH OT 3a38M
JI8HHOH(o6111ett) mmrn: IlHTaHIDI HCTO'tfllHRa Kp8HTa (pHc.9). B cxeMe 
yrrpaMeHIDI Hl1II rrpe;n;yCMOTpeHa B03MOlKHOCTD pa6oTH C BH8mHIDA sa
rrycKOM. I'H6KOCTD yrrpaBJieHW! ycTpOHCTBOM IlOBHmaeT 3KOHOMH'IHOCTD 
H IlOM8X038.lllHln0HHOCTD CHCT8M BOnC 3a C'l0T HCilO.JI1,30BaHHR :uMilYJIDC
HOrO IlHTaHIDI TaM, r;n;e 3TO B03MOlKHO. Hapa60TKa CHCT8Mbl BOnC Ha 
OTKa3 B 3KCTp8MaJ!DHHX ycJIOBIDIX Ha nY-20M IlOKasaxa, 'ITO ;D;OCTO
B8pHOCTD rrepe;n;a'IH ;D;aHHHX C HCil0JID30BaHH8M ;n;aHHoro Hl1II He xyiK8 
ro-9 

0TM8'18HO, 'ITO HCil0JID30BaHH8 IDfil B CHCT8Max BOnC, 06C.rry,KH
BaIDutrue ycKOpHT8JIDHb18 ycTaHOBKH, Il03BOXJIIDT IlOJIHOCTnID HCKXID'IHTD 
IlOMeXH, rrpOHHRa.IOm,18 qepe3 061Ililli qiH;n;ep IlHTaHIDI B (J)OTOilpHeMHHe 
MO;D;VJilI. TaRIDA o6pasoM, raJIDBaHK"I8CKOe pas;n;eJieHHe mnH IlHTaHIDI 
KpeitTa KAMAK H rrroM Il03BOXJI9T ycrremHO pemaTD IlOCTaM9HHYID sa.n9:
qy Il0Bbllli8HIDI IlOM8X03alllHIIl0HHOCTH arrrrapaTypH ::OOnC Ha BHCOKOBOJIDT

HHX H 3HeproeMRHX 8if!Y. 

B 3aRXID'l0HHH C(J)ODMYXHPOBaHH OCHOBHH9 HTOrH npo;n;eJiaHHOH 

pa60TH: 

I. BrrepBH9 HCilOJin30BaHa 118:&\1 "IIpaBeu;-I6" )J,JIJl a.BTOM8.TH3a
IJ;HH CJIOlKHHX CHCT8M C HCilOJin30BaHH8M CB8TOBO;nHHX KaH~OB HH(J)Op
MaD;HOHHOrO o6MeHa Ha BHCOKOBOJinTHHX H aHeproeMRHX 3JI9KTPOW:l:l:3H~ 

'l9CKHX YCTaHOBKax. 

2. IIpe;n;Jio~eHa H p9aJIH30BaHa apXHTeKzypa ;n;ByxBOJIOKOHHOH 

CB9TOBO;nHOH CHCT9Mbl MYJIDTHilX8KCHpOBaHHHX KaHaJIOB, p9a.7IH3YIOIIlM 
axropHTMbl rrepe;n;a'IH IDAnYJibCOB CHHXpOHH3aD;Hli H rrpHeMa CHrHaJIOB 

T8JI8M9TpHH BACY HOHHoro HCTO't!HHRa. 
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3. Paspa60TaHa H H3rOTOBJI9Ha mHpOKOilOJIOCHM BJnC )J,JIJl 

rrepe;n;aqn T9JI8BH3HOHHoro H306p8.lKeHIDI C BHCOKOH paspemaID111eH crro
C06HOCTbID. Ha 6ase mnpOKOIIOJIOCHOH oonc H ocunxxorpaq>a C 11 II8.MH:TDID11 

BII9pBH9 peaxH30BaH aHaJIOrOBHH T9JI8BH3HOHHHH perncTpaTop O;D;HO
KpaTHHX 3JI9KTpH'l9CKHX npou;eccOB, npOHCXOM!IlHX B HOHHOM HCTO't!HHK9, 
YCTaHOBJI9HHOM Ha BHCOKOBOJinTHOM TepMHHaJie. 

4. Cos;n;aHa H HCilHTaHa Ka'l8CTB8HHO HOBM T9XHOJiormr o6pa-
60TKH MHOrOMO;D;OBHX OIITH'l8CKHX BOJIOKOH ;n;o H IlOCJI9 3JI9KTpH'l9CKOH 
CBapKH, rapaHTHPYIOOIM HH3K09 3aTyxamre cpocTKa H BHCOKH9 rrpo'l
HOCTHH9 CBOHCTBa coe;n;mraeMHx BOJIOKOH. 

5. 060CHOBaHH OCHOBHH9 Tp960BaHIDI K YHHB8pCa.7IbHHM OilTH
'l9CKHM C00.n;HHHT0JIIIM, IlpHMeHRe~ )J,JIJl C03;D;aHIDI CB8TOBO;nHHX Ka.IIa
JIOB Ha 8{f}Y. 

6. IIpe;n;Jio~eHa T9:X:HOJIOrHR qiopMirpOBaHIDI "XOJIO;n;HHM11 cnoco6oM 
corJiaCyro!llHX 3JI8M9HTOB Ha Topu;ax OIITH'l8CKHX BOJIOKOH C YJIY'IID9H
HHMH 3KCilJIYaTaD;HOHHHMH xapaKTepHCTHRaMH. 

7. Paspa60TaH H C03;D;aH Ha6op KOMIIOH9HTOB, yqHTHBa.IOlllHH 
CTPYKTYpHHe oco6eHHOCTH BOJIOKOHHO-OITTH'l0CKHX CHCT8M CBR3H. 

8. IIpe;n;Jio~eH H p9aJIH30BaH KOMilJI9KC H3M0pHT0JinHOH arrrrapa
TYPH )J,JIJl CHRTHR HH;n;HKaTpncc H3.rrytl0HHR CB0TO;n;HO;D;OB AnI07 H AnII8 
nepe;n; MOHT8.lKOM HX B OilTH'l0CKHH C09.n;HHHT0Jin. 

9. C03;D;8.H CT(;lH;n; )J,JIJl HCilHTaHHR H HaCTpofum CHCT9M BJnC, 
o6opy;n;oBaHHh!H reJIHil-HeOHOBHM Jia39pOM, CBapo'lHHM ycTpOHCTBOM, 
Ha6opoM CIT0IJ;HaJIH3HpOBaHHOro HHCTPYM0HTa )J,JIJl o6pa60TKH BOJIOKOHHO
OilTH'l0CKOro Ka6exa, rrpncrroco6JieHHRMir, MHKpOCKOilOM H OITTH'l9CKHM 
T0CTepoM. 

IO. Paspa6oTaH H C03;D;aH 11 0ITTO(J)OH11 
- CB0TOBO;D;Hh!H aKKYCTH

'l0CKHH ;n;aT'llIK (;n;aT'lHK-MllKpO(JIOH) C M8M6paHOH-OTp8.lKaTeJieM H M9CT
HHM HCTO'tfllHKOM OCB91Il0HHR. 

II. BrrepBH0 paspa60TaH H H3rOTOBJI9H B BH;D;e MO;n;yJIH KAMAK 
He3a30MJI0HHHH HCTO'tfllHR IlHTaHHR Ha cyrrepKOH;n;0HCaTopax, ITO T8XHH
'l0CKHM napaMeTpaM rrpeBOCXO~ aKKfMYJIRTOpHyro 6aTapero, 'ITO 
Il03BOM0T C03;D;a.BaTn Ka'l8CTB0HHO HOBH9 ITOM8X0381IUlll10HHH9 CHCT8Mbl 
BOnC, HM8IDIIIH9 TO.Jll,KO O;D;HO H8llpru!t9HH8 IlHTaHIDI. 
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12. Ilpe,IJ;Jio~eHO ll llCC~8.D:OB8.HO HOB08 ycTpOHCTBO 'AJifI pern
CTpamm HHWOPMamm c xoop,nnHaTHHX Ka.Mep c noMomnro Bo~oKoHHOH 
OilTllKll (a.c. ~ 1260888). 
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