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llolynpOBO~HHKOBYe BYqHCIHTCihHYe MamHHY Knacca EJCM-4 

61aro~apa HX HeOon»moR CTOHMOCTM, ~OCTyUHOCTH B npHoOpeteHHH, 

~ocraroqHoA H~exHocrH B pa6ore, HanHqHm uareuarHqecKoro oOecne

qeHHH H ITO~rOTOB!eHHYX K~pOB nporpa»KHCTOB WKpOKO npHM6HHDTCH 

B ¢H3HqecKHX !aOoparopHaX, B TOM qHcne B H3MepHTeHbHYX ~eHTpax 

naooparopHD OHHH. 

HcnOHb30BaHHe b3CM-4 Ha IHHHH CBH3H C 3KCDepHMeHTaAbHOR 

annaparypoR COBMeCTHO C OOJlee MO!IIHWH BYqHCHHTeJlbHbiKH Y:aWHIIa

MH CITOCOOCTByeT pa3BHTHD ueTO~HKH 3KCnepHueHTOB Ha JIHHHH C 3BM, 

~aer OITbiT B C03~aHHH H 3KCTIJlyaTa~HH H3MepHtenbHO-BYqHCJIHT8Ab

HYX CHCTeu /I, 2/ 

B ~aHHoR paoore paccuarpHBamrca sonpocw npoeKrHposaHHH 

ycrpoRcrsa ooueHa HH¢opuauHeM no nHHKHM csasH uex~y HsuepHrenb

Ho-perHCTPHPYDIIIe~ annaparypoR H ITaJl.RTbD 3BM. llpHBO~HTC.H CTpyK

rypHa.a H norHqecKaa cxeua ycrpoRcrsa, rrocrpoeHHaa c yqerou 

KOHCTpyKTHBHYX H norHqecKHX OCOOeHHOCTeR E3CM-4 H TpeOoBaHH" 

K ooueHy,npe~~.asn.aeuYX sKcrrepHueHranhHOR anrraparypo~. 

0C066HHOCTH DOCTynneHHH HH¢0pM8UHH OT 3KCTI8pHM6HT8JlbHHX 

yCT8HOBOK, pa60T8ID!IIHX H8 JIHHHH C 3BM. 

KaK npaBHno, nocTynneHae peracTpapyeuo~ HH¢opuauHH oT 

3KCD8PHM8HT8HbHbiX yCT8HOBOK HM68T cnyqa~HH~ xapaRTep BO BpeMeHH, 

8 cpe~HHH CKOpOCTb llOCTynneHHH M0~6T H3M6HHTbCH B ill~pOK~X npe

~enax. 

YCT8HOBK8 H3 06CWHHbMOB~X HCKpOBbiX K8Mepf2/, pa6oTaiDmaH 

Ha HHHHH C 8BM, perHCTpl'IpyeT B cpe~HeM 100 COOHTl'IH 38 O~HH 
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~HKH YCKOPHT6HH. HH~OpKa~HH, OTHOCH~8HCH K OAHOMy C06YTBD, CO

CTSBHH6T AB6H8A~STI> 45-paspHAHYX CHOB H nep6A86TCH B TI8UHTI> 

BY~HCHHTen:oHol »amHHY sa "uepTBoe Bpe»a" xauep. 9To Bpeua npH 

pa60T6 K8U6p HS yCKOpHT6H6 yCT8H8BHHB86TCF B np6A6H8X 

2-IO uceK. 

Eonee B~COKH6 Tpe60B8HHH K K8Hany BBOAa BYqHCHHT63IbHOI 

USWHHY npeA~HBHH6T yCT8HOBK8 AHH 3KCnepHM6HTOB H8 yCKOpHTene 

B CepnyXoBe/3/. MaKCHU83II>HYl o6~eu HHWOPMSUHH, OTHOCH~elCH K 

OAHOKY C06YTHm, MOE6T COCT8BHTI> 200 CHOB M8WHHU ESCM-4. ilpH 

"uepTBOK Bp6M6HH 0 HCKpOBYX Kauep 5-IO MC6K CKOPOCTI> nepeAaqH 

B nBUHTI> 9BM AOHZH8 6UTI> He HHE6 2 ~c~:~p. . llOCTYDH6HH6 HH

~opua~HH C T8KO~ CKOpOCT:&~ npOHCXOAHT BO Bpeua C6poca HHT6H

CIIlBHOCTH yCKOpHT6JIH H8 KHWSH:&. )lJIHT61I!>HOCT:& HHT6HCHBHOCT.III H8 

11 CTOH6° UHKJI8 J48l'HHTHOrO fiOJIH COCT8BJIH6T 300-800 MC6K. 

0CT8Jl:&H06 Bp6!1H 1.\HKJia yCKOpHT6JIH (9 C6R) 111Cll03II>Sy6TCH AJIH 

KOHTp03IH, 38UHCM C06YTH~ H8 M8rHHTHyD JI6HTY H qacTHqHO~ o6pa-

60TKH il~HHHTOl HH~OpM8UHM. 

llpe~nonaraeTCH perHCTpHpOB8~I> AO 20 C06YTH~ 38 OAHH 1.\HK~ 

pa60TY yCKOp~TenH. 0TCIDA8 o6mH~ o6~eM HH~OpM8U~K 38 BpeMH pe

rHCTpBUMH MO~eT COCT8B~To H6CKOll:&KO T@C?.~ C3IOB M8WHH~ B8CM·4. 

ilpH60p~ ~JIH 8BTOM8THqeCKOrO H3M6p6HHH KOOPAMHBT TpeKOB 

Ha ~OTorpa~MHX C K8Mep, pa60T8ID~H6 COBMeCTHO C B~qHCJIHT6HoHO~ 

MBlliHHOH, D03BOJIHIDT 06pa6aTYB8To MHHllHOH~ ~OTorpa~~~ B rOA. 

0AHH H3 npH60pOB AHH 8BTOM8THqeCKOrO HSMepeHHH - CK8HHpyromH~ 

aBTOMaT Ha aneKTpouHo-:nytreBoti Tpy6xe (CA/41. B CA perKCTpai.um 

K nepeAaqa KOOp~HHBT C1l6A8 qaCTHI.\~ B D8MRTo MBWMH~ DpOH3BO

AMTCH BO Bp6MR pa6oqero CK8HHpOB8HMH CTpOKH. ilpH STOM paspewaiD

~aH CDOC06HOCTI> npH60pa DO ll3I6HK6, T.e. CllOC06HOCTI> pas;nMqaTI> 
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coceAHBe TpexH, onp 

nepeAaqa C~HT8HHOA 

nonyqeHHH paspemav~ 

HHpOB8HHH 2 KKM/KKC 

CH sa Bpeua I0-!5 M 

KH B 8BTOU8T6 (AHH 

40-50 paspHAOB CKOp 

ilOCTyfiH6HH6 KHI 

KO BO Bp6MH CKBHHpO 

DOHI>Sy6TCH AHH KOH'r. 

UHM. 

IdS paCCMOTpeHHI 

HY6 OC066HHOCTH DOC~ 

I. IIocTynnem~e 

BTOpHeTCR BO Bp6M6ffi 

HHH CTPOKH). 

2. HenocpeACTBI 

qaCTH nepHOA8 (Bp6Ml 

weH:o, BpeuR pa6oqer( 

3. CKopocTo no( 

4. KonHqecTBO ( 

HO MO~HO llOACqHTBTI> 

PHOAe pa6oT~ yCT8HOl 

yCKOpHT61IH, qftC1IO T] 

8TH OC066HHOCTI 

ueHa ESCM-4 0Mfll1. 



~HOllY COO~THD, co

~aeTCH B ITSMHT:& 

ep. 9TO Bp6MH npH 

npe~enax 

. BlfqHCJIHT6JI!:tHOli 

'OB Ha ycKopHTene 

:H, OTHOCH~eACH K 

liiH~ E9CM-4. ilpH 

CKOPOCT:& nepe~aqH 

• llOCTYITJI6HH6 HH

IMH C6pOC8 HHT6H

HHT6HC!rl:BHOCTH H8 

)-800 uceK. 

lOJI:&ayeTCH ~Jlfl 

H qacTHqHoH o6pa-

5b1TR~ 38 O~RH ~HKn 

48UHH 38 Bp6MH pe

IOB M8lnHH~ E8CM· 4. 

t00p~HH8T TpeKOB 

) C B~qHCJIHT6JIDHO~ 

rorpa~HH B ro~. 

iHH - CKBHHpy~mH~ 
I 
'. B CA perHCTPBUHH 

M8UIMHbl TipOHSBO-

• TipH aTOM paspema~

co6HOCT:& paanaqaT:& 

., 
I 
I 

' 

coce~HBe TpeKH, onpe~eJIHeTca B nepBYD o~epe~:& 6~cTpo~e~CTBHeu 

nepe~aqH C~HT8HHOI HH~OpMSUHH B onepaTHBHYD il8MHT:& 8BU. nnH 

llOJiyqeHHH paapemaD~e~ CITOC06HOCTH 20-30 MKM npH CKOpOCTH CK8-

HHPOB8HHH 2 MKM/MKC6K C~HT~B8HH6 KOOp~HHST ~OJIZHO npOH3BO~HT:&

CH 38 Bp6MH I0-15 MKCeK. ilpH eUKOCTH perHCTpHpyD~eA SJI6KTpOHH

KH B 8BTOM8T6 (~JIH KOOp~HHST H CJiy~e6HO~ HH~OpMSUHH) B 

40-50 pa3pH~OB CKOpOCT:& nepe~a~H B 8BM ~OJIEH8 6~T:& 3-5 !:c~~:P· 

ilOCTyfiJI6HH6 HH~Opii8UHH C TSKOA CKOpOCT:&D rrpOHCXO~HT TOJI:&

KO BO Bp6MH CK8HHpOB8HHH CTpOKH. BpeMH o6p8THOrO X0~8 Jiy~a HC

fiOJI:&SyeTCH ~JIH KOHTPOJIH H ~8CTHqHO~ o6pa60TKH rrpHHHTOH HH~OpMa-

UHH. 

M\3 p8CCMOTp6HHbiX rrpHII6pOB MOJtHO B~~eruiTD H6KOTOpble OCHOB

Hhle OC066HHOCTH TIOCTYITJI6HHR HH~OpMSUHH C yCT8HOBOK T8KOrO THITB. 

I. TiocTynneaHe perHCTpHpyeuo~ HH~opuauHH nepHo~HqecKH rro

BTOpHeTCH BO Bp6M6HIII (l~HKJI pa60Tbl yCKOpHT6JIH, UIIIKJI CK8HHpOB8-

HHH CTPOKI!!). 

2. Henocpe~CTB6HH06 TIOCTYITJI6HH6 ~8HHbiX H~eT B TeqeHHe 

qaCTH rrepHO~a (Bp6MH C6pOC8 HHT6HCHBHOCTH yCKOpiiiT6JIH H8 UH

meH:&, Bp6Mff pa6oqero CK8HHpOB8HHH). 

3. CKOpOCT:& ITOCTYITJI6HHH ~8HHhlX B TISMHT:& 9BM 2-5 ~c~isp .. 
4. KonHqecTBO cnoB HH~opua~HH He orrpe~eJIHeTCH o~HOSHaqHo, 

HO UOEHO TIO~CqHT8T:& M8KCHM8H:&Hbl~ 06~eM RH~OpYBUHH B O~HOM ne

pMO~e pa60T~ yCT8HOBKH (qHCJIO perHCTpMpyeMhlX C06~TH~ B ~HKJie 

YCKOpHT6HH, qHCJIO TpeKOB HB CTpOKe). 

9TH OC066HHOCTH 6biJIH yqTeH~ TipM paspa60TK6 ycTpO~CTB8 06-

116H8 ESCM-4 OMH~. 
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ilpHHUHll~ opraHH38UHH Henocpe~CTB6HHOrO BBO~a 

HH~OpM8UHH B E8CM-4. 

Henocpe~CTB6HH~~ BBO~ 3KCTI6pHM6HT8llbHO~ HH~OpUSUHH B Oll6-

p8THBHyiD il8UHTb MSWHH~ - STO BBO~ 6ea HCTI0Hb30B8HHH npOM6EyToq

H~ HOCHT6H6~ HH~OpM8UHH H H8KOTIHT6H6~ THD8 M8rHHTH8H H6HT8. B 

nocne~Hee BpeuH OH nonyqHn H8H60nbmee pacnpocTpaneHHe Ha uamz

Hax Knacca M-20, MHHCK-22, E8CM-3M/S, 6' ?/. B coqeTSHHH C pe

~HMOM npep~aHHH nporpauu H B~Bo~oM HHWDPMSUHH aa BNqacnaTenh

HOH M8WHHN H8 SKCnepHM6HT8HbHYID annapaTypy Henocpe~CTB6HHNH 

BBO~ ll03BOHH6T HCDOHh30B8Tb 8BM B CHCT6M8X CBH3H ( On-~~ ) 

C paanaqHOrO po~a ~HazqeCKHMH yCT8HOBK8MH. 

ilpH paapa60TK6 CHCT6M~ M8KCHM8HbHO HCTIOHb3YIDTCH annapaT

HNe Cpe~CTB8 C8MO~ M8WHHN ~HH nepe~aqz CHOB8 HH~OpM8UHH C 

3KCll6pHM6HT8HbHO~ annapaTypN B IT8MHTbo 

PerHCTp qHcna B IT8MHTH HCTI0Hb3Y6TCH K8K BXO~HO~ ~HH 38H6-

C6HHH B Hero HH~OpM8UHH C HHHH~ CBHSH. M8CCOBN6 U6TIH nepe~aq 

BHyTpH 8BM HCTI0Hb3YIDTCH ~HH Tp8HCTIOpTHpOBKH CHOB8 B perHCTp. 

CyMMSTOp a~peca (CMA) B yCTpO~CTBe ynpaBH6HHH M8WHHN HCTIOHbay

eTCH ~HH no~cqeT8 qzcna ijpHHHTNX CHOB. 

MO~H~HK8UHH CT8H~8pTHOH KOM8H~~ o6pa~eHHH K BH6WHHM 

ycTpO~CTB8U o6ecneqHB86T H606XO~HMNH ~OpM8T KOMSH~~ Henocpe~

CTB6HHOrO BBO~a. Bb1DOHH6HH6 KOM8H~~ ocymeCTBHH6TCH U6HTp8HbH~U 

ycTpOHCTBOM ynp8BH6HHH H CX6MOH U6CTHOrO ynp8BH6HHH 06M6HOM C 

BHeWHHMH aanOMHHaD~HMH ycTpO~CTBaMH M8WHHbl. ilpH BNITOHH6HHH 

KOMa~~ npOH3BO~HTCR TIO~cqer Bp6M6HH. B KaqecTBe cqerqaKa Bpe

M6HH acnonnayercs cyYMarop apa¢ueraqecKoro ycrpo~cTBa. 
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ilpH T8KOU TIO~X 

3H8qHT6HbHO COKpa~a 

o6ecneqzBaeTCH Ha~e 

IDT H KOHTPOHHPYIDTCH 

H6ilOCpe~CTB6HHOrO B 

T~ onepaTHBHOI il8UH 

Ha pHc. I npHB 

yCTpO~CTBOM H6ll0Cpe 

JlorHKa 

B Ha6ope H nor 

B8IDTCH OC06eHHOCTH 

annapaTypN. llepe~ n 

HCTOqHHK8 B M8WHHY 

HHHHH npepb1B8HI4H ( 

E8CM-4/S/ ocy~eCTBn 
flqeMKy ll8MHTH, 6CH14 

qHCHHT6HbHO~ M8WHHbl 

Co6cTB6HHO nep 

KOM8H~~~ BblllOHHH6MO 

PeaKUHID BblqHcnHTenb 

npep~aHHeu nporpau 

rpaMMN B MOM6HT npe 

MOEHO 6b1HO npo~OH~H 

qaHHH npHeua HH~OpM 



) BBO~a 

~ HnwopuaUHH B one

&30B8HHH npOM6EyToq

uarHHTH8H neHTa. B 

ocTpanenme na uamH

• B coqeTaHHH c pe

UHH 11!3 BHqHCHHT61Ib

H6fiOCpe~CTB6HHhl~ 

CBH3H ( On - tine- ) 

01ID3YIDTCH annapaT

a 1:1HWOPM8UII!H c 

K BXO~HOl ~HH 38H6-

:QBH6 uenw nepe~aq 

1 cnoBa B perHCTp. 

lHH M8lliii!Hbl HCnOJID3y-

iHHH K BH6WHHM 

1 Kouan~hl nenocpe~

~BJIH6TCH U6HTp8JIDHhiY 

lp8BJI6HHH 06M6HOM C 

• fiplll BhiTIOJIH6HHH 

1!6CTB6 Cll6TI!HKa Bpe-

ycrpoRcTBa. 

llpH TSKOU ITO~XO~e K opraHH3SUHH Henocpe~CTB6RHOrO BBO~a 

3H8qHT61IDH0 COKp8~86TCH KO;n:HqeCTBO ~ODOHHHT6HDH0l annapaTypH, 

o6ecneqHB86TCH H8~6EHOCTD BBO~a, TSK KSK OCHOBHH6 CX6MH ~eRCTBY

IDT H KOHTp01IHPYIDTCH npH 06HqHQM p6EHMe.pa60TH YSlliHHH. CKOpOCTD 

H6DOCpe~CTB6HHOro BBO~a npH 3TOK npH61IHES6TCH K CKOpOCTH pa6o

TH onepaTHBHOl nauHTH B cnyqae rpynnoBoro napannenDHoro BBo~a. 

Ha pwc. I npHBe~ena CTPYKTYPHSH cxeua uamHHH BSCM-4 c 

ycTpolCTBOY Henocpe~CTB6HHOrO BB0~8-BHB0~8. 

!orwKa o6uena CHrnanauw 

B na6ope H norHKe cHrnanoB ynpaBneHHH uaKcHuaH&HO yi!HTH

BBIDTCH oco6eHHOCTH HHWOPMSUHH, nocTynaro~el c aKcnepHueHTSJibHoR 

annapaTypH. ITepe~ nocTynnenHeM perHCTpwpyeuol mnwopuauww OT 

HCTOI!HMKB B MSlliHHY nO,l{86TCH nOT6HUH8JlDHHit CHrHSJI 11 BH30B11 no 

JIHHHH npepHBSHHH (pHc.I).ITo 3TOMy CHrHaJiy CX6Y8 npepHB8HHH 

ESCM-4/8/ ocy~ecTBJIHeT nepe~aqy ynpaBneHHH B WHKCHpOBSHHYID 

Hll6HKY n8UHTH, 6CJIH HM66TCH paapemeHHe H8 STO CO CTOpOHhl BH

I!HCJIHT6JIDH0~ UBWHHhl. 

Co6CTB6HHO nepe~aqa ynpaBneHHH npoH3BO~HTCH no OKOHI!SHHH 

KOM8H~H, BHnOJIHH6MOl B SBM B MOM6HT npHXO,l{8 CHrH8JI8 11 Bhi30B 11
• 

P68KUHID BHI!HCJIHT6JIDHOit M8lliHHhl H8 STOT CHrHBJI npHHHTO H83hiB8TD 

npepb1B8HH6M nporpaMMhl, HJIH npOCTO npephiB8HH6Y. COCTOHHH6 npo

rpSMMhl B MOU6HT npephiB8HHH H606XO~HYO 38ITOYHHTD ~JIH TOro, 4T06hl 

YOEHO 6HJIO npo~OJIEHTD pa60TY npepBSHHOl nporpaUYH ITOCJI6 OKOH

I!SHHH npHeua wnwopuauHH c sKcnepHMeHTanbHOl annapaTyphl. ~nH 
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STOrO B ~HKCHpOB8HHY 

DOMHH8HH6 COCTOHHHH" 

~HKCHpOB8HHO~ Hqe~KB 

M8mHHY B OD6p8THBHYI 

BB0~8 HH~OpM8~HI C ~ 

ZHM H6DOCpe~CTB6HHOr 

aenocpe~cTBeHaoro BB 

U6HTp8X~HYU ynpaBXeH 

llpzuep BBO~a ~Byx en 

CHrHSXOB npHB6~6H H8 

8BM ycTpolCTBy BYA86 

XH6TCH OTB6TOM 8BM H 

H8X "BY30B11 , ~01IZHO 

CXOBO HH~OpM8UHH H C 

eua" (OMIT). 

CXOBO HH~OpU8U! 

ua (Kmn) B BH~e noTe 

Kmn H nepe~aqy B nau 

C BH6WHHMH XHHHHUH. 

ocy~eCTBnHeT onpoc K 

B6HTH1IH~OpMHPOB8Ten 

dXOK WHH qacna H D 

rHCTp qacn:a D8MHTH. 

Ha npzeu cJioBa 

K0~8 11 (~DK). flo CHrH 

Killll H CHrHan: OMIT. Ec 

UHH, 8BM DOCYH86T B 

czrHanaKH ~an, OMll, 



/tl//1'1·' 

IIUJff·O 

IJV 

·4 0111HL1 c 
lpMan;~eii 

STOro B ~HKCHpOB8HHyD Hqe~Ky 38p8H66 38flHC~B86TCH KOY8H~8 11 38-

flOMHH8HH6 COCTOHHHH11 • 3T8 KOM8H~8 8BTOM8THqeCKH B~6Hp86TCH H3 

~HKCHpOBSHHO~ Hqe~KH, ocymeCTBRH6T 38llHCD perHCTpOB COCTOHHHH 

uamHH~ B onepaTHBHy~ naMHTD H nepe~aeT ynpaBneHHe HS nporpauuy 

BBO~S HH~OpUSQHH C ycTpO~CTBS, npHCR8BW6rO CHrHSR 11 B~30B11 • Pe

ZHM H6DOCpe~CTB6HHOrO BBO~a peanmayeTCH C DOMOmDD KOUBH~W 

H6DOCpe~CTB6HHOrO BBO~a,KOTOpas paCWH~pOB~Ba6TCH H B~DOnHH6TCB 

U6HTp8llDH~U ynp8Bll6HH6U H'BXO~T B nporpauuy BBO~a HH~OpMSIJ;~H. 

flpHMep BBO~S ~ByX CllOB HH~OpMSIJ;HH B BH~e Bp6Y6HHO~ ~HarpaMU~ 

CHrHBl!OB npHB6~6H HS PHC. 2. Bo Bp6MH B~ll0l!H6HHH KOMBU~~ H3 

8BM ycTpO~CTBy B~86TCH CHrHan "sanpoc 11 (JAan). 8TOT CHrHSJI HB

llH6TCH OTB6TOY 9BM HS CHrHan °B~30B11 • YCTpO~CTBO, nocnaBwee CHr

HSll 0B~30B0 , ~Ol!ZHO BOcnpHHHTD CHrHan JAan H B~~STI> B MSWHHY 

Cl!OBO HH~OpYBIJ;HH H COllpOB0~8DUU4~ CHrHan 11 0CHOBH0£1 uapxep npl4-

eua0 (OMn). 

CnOBO HH~OpMBUKH fl0~86TCH B 118WHHy no KO~OB~M WHHSM npze-

118 (Kllill) B BH~e flOT6HUH8llOB H8flpHZ6HHH. CHHTHe HH~OpiiBUHH C 

Kmn m nepe~aqy B nauHTD ocymecTBl!HeT cxeua ynpaBneHHH o6ueHou 

c BHemHHMH nHHHHMH. Cxeua auanmampyeT uanHqHe cHruana OMll H 

ocymecTBnHeT onpoc Kmn. Cmruan~ HH~opuan;mH qepea Bxo~H~e 

B6HTHl!H~OpUHpOB8T6nH npH6118 DOCTyna~T B 6nOK 06Y6H8; 38T6Y B 

6nOK WHH qHcna H flO KO~OB~U WHHSM qHCJI8 (Kffiq) MBWHH~ B pe

rHCTp qmcna nauHTH. 

Ha npmeu cnoBa uamHua OTBeqaeT cmrHanou "murryn:oc npmeua 

K0~8 11 (lAnK). fio CHrHany lAnK yCTpO~CTBO CHHM86T HHWOPMBUH~ C 

Kllill H czruan OMn. EcJIH 6~n aannauzpoBaH BBO~ uaccmBa muwopua

UHH, 9BM DOC~l186T B ycrpo~CTBO CJI6~YDmH~ aanpoc H8 CJIOBO. 06M6H 

cmrHanaMH Han, OMn, lAnK 6y~eT npoHcxo~HTD ~o Tex nop, noKa ue 

9 
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fiOHBa!CH yCXOBHe OKO 

0KOHq8HHe BB0~8 no H 

RHT6XDHHY CHrHSHOM • 

Han BMD noc~naeTCH y 

wopuan&H. KouaH~a He 

CH. DpeKpB~88TCH noc 

DpH cnyqaitaou n 

JI6HH8 CHrH8JI8 "oCHOB 

BHCHUO OT CHrH8JI8 "a 

8H8JIH3 (CK8HHPOB8HH6 

u~u odecneqmBaH npHe 

Ko11aa;na He 

B KaqecTBe Rolla 

UHH KOU~W 06~eHB 

1i 50 0001 

'fl. 70 A
1 

BBO~ CXOB HH~Op118UMH 

45 paapH;noB, aa none 

AI(?O) - HaqaJIDHWit a 

~UeeTCH B03JIOZH 

BBO;na, ocy~eCTBJIH6MO 

HWJI KO;l{OJI BO BTOpOII 

OTCqeT At p8BHH6TC 

A2(SO) npH KBZ~OII ~ 
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DOHBB!CH yo~OBH6 OKOH~SHBH peaBUS H6DOCpe~CTB6HHOro BBO~S. 

0KOHqSHB6 BBO~S DO HHH~HSTHBe yCTpOICTB8 ocy~eCTBnH6!CH ~ODOJI

HHT6~])HHK cHraanou •Bcnouora!en])HHl uapKep npHeua" (BMU). C&r

aan BYfl DOCHJ186TCH ycTpOlCTBOM BM6CT6 C nocne~HHM CJIOBOU HH

~OpMS~HH. KOMSH~S H6DOCpe~CTB6HHOrO BBO~S HS STOll 38KSHqHBSeT

CH. flpeKpaut86TCR DOCHJIKS CHrHSJIOB 11 38Dp0Ca B ycTpOlCTBO. 

flpH C~yqalHOM DOCTYDJI6HHH perHCTpHpyeuo~ HH~OpUS~HH TIOHB

X6HH6 CHrHSJIS 11 0CHOBHOi! MSpKep npHeua" KOllt6T npOHCXO~HT]) H638-

BHCHUO oT CHraana "sanpoc". Cxeua BBo~a B 8BM ocymecTBnHeT 

8H8JIH3 (CKSBHpOBSHHe) CHrHana OMTI C ne~HO~OM 8 MKCeK., Tell CB-
.----~· --- ,. - --- . 

Kouaa~a aenocpe~CTBeHHoro BBO~a 

B KaqeCTB6 KOUSH~H BB0~8 B E8CM-4 HCDOJI])SyeTCH UO~H~HKS

~HH KOM~H 06pauteHHH K BH6WHHM yCTpO~CTB8M 

1 50 0001 

'J 70 A1 
BBO~ CXOB HH~OpYS~HH B TISMHT]) OCYDt6CTBJIH6TCH napannen])HO DO 

45 paapa~oB, Ha none, o6oaHaqeHaoe a~pecauH AI(?D) H A3(SQ)• 

AI(?O) - aaqaJI])HHl a~pec. A3(SO) - KoaeqHHI a~pec. 

HueeTCH BoauoaaocT]) aa~ST]) o6utee BpeMH aenocpe~cTBeHaoro 

BBO~a, OCyuteCTBJIH6MOrO ~SHHO~ KOMSH~Ol. BpeMH 38~86TCH o6p8T

HHM KO~OM BO BTOpOM a~pece KOMSH~H 50 ("qacu"). MHHHM8JI])HHl 

OTCqeT At paBHH6TCH 8·10-G CeK. TipH no~cqeTe BpeueHH K KO~Y 
A2(SO) npK Kax~ou At npH6aBJIHeTCH I. no ~ocTHllteHHH aHaqeaHH 

II 



KO~a A2(SQ)= 77778 BHp868THB86TCH yCBOBHe OKOH~BHHH KOKBH~ no 

"qacau". MozHo aa~aBBTD ~pyrme aHaqeHHH ~t' nepeKnD~aTeBeu c 

nyBDTB ynp8BB6HHH MBWHHH. 

B 06~eK CBy~ae OKOH~8HI46 KOKBH~H H6fiOCp6.ztCTB6HHOrO BBO,lt8 

ocy~ecTBBHeTCH no HHHUHBTHBe SBM, BH6o no HHHUHBTHBe ycTpo~CTBa. 

B nepBOM CHy~ae KOM8H~8 BBO~a, nO~CqJ4THB8H KOHHqeCTBO llpH

HHTHX CBOB 111HilJOpK8U111111 H BpeMH H8 11 qacax", onpe~enaeT KOM8HT 

OKOHq8HHH. 068 3TH YCBOB14H pa6oTamT H638B14CHKO .ztpyr OT ,ztpyra. 

0KOHq8HHe BBO.zta no HHHUHBTHBe yCTpO"CTBB 6HBO paCCKOTpeHO npH 

onHC8HHH BOrHKH 06MeHa. 

\ CllJopMynmpyeM TenepD YCHOBHH OKOHqSHHH KOMBH,ltH BBO.zta. 

YCHOBHe 

I. 0KOHq8HHe BBO.zta 

aanporpBMKHpOBBHHOrO M8CCII1B8 

2. OKoHqaHme "no qacau" 

3. llo HHHUH8THB6 

ycTpO~CTBa ( 11 I 11 OMll 1\ 11111 BUll) 

4. AHanma "O" OMIT, 

ABDT6pH8TIIlBHHl YXO,lt 

K CH6.ztYDute" 

KOK8H,lt6 

no A2(70) 

K cne.ztYDutel 

KOM8H,lt6 

no A2(70) 

npH 111Cll0HD30B8HHH 

KOM8H,ltH B BH.zte 050 OOOI 7777 A3 

7i70 Ar A2 A3 

llp111 38B6pWeHHH KOM8H,lthl BBO~a, H638BHCHMO OT YCHOBHH OKOBqaHHH, 

no TpeTDeuy mcnonHHTeHDHouy a,ztpecy A3(?0) aanmcsBaeTCH co.ztepEH

uoe cyuuaTopa a.ztpeca 8BU B BH.zte 

000. 0000. AI(70) + n • 0000. ' 

r.zte n - KOHHqeCTBO npHHHThiX CBOB. 

I2 

BHBO.zt IIIHilJopua 

BHHHI4 CBH3ll 

BHBO~ ocy~eCTBJI 

B KaqeCTBe BHXO~HOrO 

(PP) MBWHHH (pac.I). 

pea KO,ltOBHe WHHH qzc 

Ha BHXO,ltHHe HHHHH (K 

UII18HDHHe B6HTHHH-IlJO~ 

Pezmu BHBO.zta peanma~ 

70. B npouecce BsnoJJ 

BH,lt8HHHX CHOB H Bpell 

~TO 14 B KOM8H,lt6 Heno 

YnpaBneHme BHBO 

C BH6WHHKII1 HI4HHHKII1. 

06M6H8 ynpaBHHD~HMH 

UHH B BH.zte BpeueHHO~ 

H8qane BHllOHH6HHH HC 

CH HMJlJHDCHhllf CHrHBJI 

CTBy. WroT coo6~aeT 

YcTpO~CTBO Ha HHHHH 

npHHHTD KO,lt CHrHBHOM 

Cxeua ynpaBneHHH uam 

YCHOBHH "0" OUB OCYDt 

llJopuaumm Ha KlliB. YeT 

KO,lt8 11 (~BK). ITo HeMy 

HHTD CHrHan H8 HHHHH 



~OH~SHHH KOMSH~ no 

nep6K11KlliSTeJieM C 

pe~CTB6HHOrO BBO~a 

HHnHaTHB6 ycTpO~CTBB. 

~aa KonzqecTBO npz

npe~enaeT uoueHT 

HMO APYr OT APyra. 

110 paCCMOTpeHO npH 

KOM8H~ BBO~a. 

BHH!.t yxo~ 

Yllotel.t 

HA6 

70) 

70) 

JC1IOBHH OXQBqaHHH, 

18TIHCNB86TCH CO~epaz-

0000. ' 

BHBO~ HH~OpMSUHH H8 onepaTHBHO~ TI8MHTH H8 BH6WHHe 

11HHHH cBaaz. BorzKa o6ueHa czrHanauz. 

BHBO~ ocy~ecTBHHeTca napanneHLHHM Ko~ou no 45 paapHAOB. 

B K8116CTB6 BHXOAHOrO perHCTpa HCnOJILSyeTCH perHCTp peay11LT8T8 

(PP) MBWHHH (pHc.I). 06pameHH6 K TISMHTH, Cll:HTHB8HH6 C1IOB8 lie

pea KO~OBHe WHHN qzcna B pp npOH3BO~HTCH no CTBH~apTHNM uenaM. 

Ha BHXO~HH6 1IHHHH (KillB) CJIOBO HH~OpMBUHH BH~86TCH qepea cne

nza11LHH6 B6HTH11H-~OpMHpOB8Tenz B BH~e llOT6HUHB110B H8llpHE6HHH. 

Peazu BHBO~a peanzayeTCH MOAH~HK8UH6lot CTSH~apTHHX KOMSH~ 50, 

70. B llPOU6CC6 BHTI011H6HHH KOM8H~N llO~CqHTNB86TCH KOJIHqeCTBO 

BN~BHHHX CJIOB H Bpeua. ]lJIH STOrO HCTI011L3YIOTCH Te ae cpe~CTBB, 

qTO H B KOMBH~e HenocpeACTBeHHOrO BBOAB. 

YnpaBJieHHe BHBOAOM ocymecTBHHeT cxeua ynpaBneHza o6ueHOM 

c BHemHHMH nzHzauz. 8Ta cxeua o6ecneqzBaeT onpe~eneHHyK> norHKy 

o6ueHa ynpaBHHilmzuz czrHan~uz. ITpzuep BHBOAa ABYX cnoB HH~opMa

UHH B BHA6 Bp6M6HHO~ AHarpBMMH CHrHanOB npHB6A6H Ha pzc. 3. B 

Haqa11e BHTI011H6HHH HCTI011HHT611LHOH KOMBHAH 06MeHa BHp868THB86T

CH HloUIJ11LCHHM CHrH81I 11 rOTOBHOCTH 11 (li1rOT) Iii llOCN1186TCH yCTpOM

CTBy. li1rOT Coo6maeT 0 roTOBHOCTH 8BM K BNAaqe HH~OpM8UHH. 

YcTpOHCTBO H8 JIHHHH CBH3H coo6maeT M8WHH6 0 CBOel.t rOTOBHOCTH 

npHHHTL KO~ CHrHBJIOM H8 1IHHKH 11 0CHOBHOrO uapKepa BN~aqz11 (OMB). 

Cxeua ynpaB116HHH uammHN aHanzampyeT czrHa11 Ha 1IHHHH OMB z npz 

YC1IOBHH 11011 OMB ocy~eCTB1IH6T o6paot6HH6 K naMHTH H BH~aqy HH

~OpMSUKH H8 KillB. YCTpOMCTBy TIOCN1186TCH CHrH811 11 HMTIY1ILC B~aqz 

KOA8° (li1BK). ITo HeMy yCTpOMCTBO MO&eT CHHTL KO~ C KillB H H8M6-

HHTL czrHaH Ha 1IHHHH OMB. 
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EcJIM c5i:iJI aanJiaE 

Jl86T B ycTpO~CTBO CI 

8H8JIM3MpyeTCH npM 31 

JI8mTCH CMrHBJII:i ~rOT' 

eT oc5pa~eHHe K nauH1 

OTNeTMM, qTo AJIHTeJII 

4,5 MKC6K, 

0c5M6H CHrH8JI8Ml' 

nop, noKa He noaBHTC 

OKoHqaHHe pezH~ 

SBM, nHc50 no KHHUK81 

yCTpO~CTB8 OC~6CTBl. 

T6JIDHI:i~ M8pKep BliAS~ 

HY BN6CT6 C CKrHaJIO~ 

qHBaeTca, npeKpa~ae1 

KON8HA8 

B KaqecTBe KOMS 

UHH KOM8HAJ:i oc5pa~eH~ 

7i 50 OG 

7i 70 

MaccHB aqeeK nauflTK 

H A3(50)·AI{70) - Ha 

~M66TCH B03NOXHOCTD, 

MH BNBO~a KO~OM BTOp 

npOH3BO~MTCH no CJI6~ 
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ECHM ONH 38DH8HHPOB8H B~BO~ U8CCHB8 HH~OpYSUMH, 8BM DOCN

xaeT B ycTpOi!CTBO CHe~yllliiH£1 CHI'H8H !tfroT• CJ4rHa.n Ha HHHHI4_ __ 0MB 

8HSHH8HpyeTCH npH 3TOY C nepHO~OM 8 MKC6K H B ycTpO~CTBO DOCN-
.. ::::::::::=::.:2.-::....__ 

.naJOTCH czrHaHhl !tiroT• Ho TO.Tl:&Ko ot~epe~ao~ aHa.nza "0" OMB Bhl3hJBa-

eT 06p81116HH6 K DBYHTH 14 Bhl~atly HH~OpMBUHH Ha KillE 14 CHI'Ha.n !tiBK• 

0TY6THU, liTO ~.TlHT6.Tl:&HOCT:& KO~a HB WHHBX BN~BtiH COCT8BnH6T 

4,5 YKC6K. 

OdueH cHrHa.nau:H HroT' OMB, !tiBK 6y~eT npoHcxo~HT:& ~o Tex 

nop, nOKa H6 DOHBHTCH yC.TlOBH6 OKOHtiBHHH KOMBH~N BhJBO~a. 

0KOHti8HI46 p6llt:IUI8 BbiBO~a M0llt6T npoli3BO~HTDCH no HHHU1118TMB6 

8BM, HHOO no HHHUHBTHBe ycTpO~CTBa. 0KOHt18HH6 no HHMUH8THB6 

ycTpOi!CTBa OCYJll6CTBJIH6TCH ~OnO.TlHRT6JI:DHNM CHI'H8.Tl0M 11 BCnouora

T6ll:&Hblit MapKep BN~8t1H11 (BMB). CHrHa.n 11111 BMB nocy.naeTCH B MBWH

Hy BM6CTe c cH:rHa.nou "O" OMB. KouaH~a BNBo~a noc.n6 aToro aaKaH

tiHBaeTcH, np6KPBIIIB6TCH nocbl.nKa CH:rHa.noB MroT B ycTpoitCTBO. 

Kou:aH~a H6nocp6~CTB6HHOro BhiBO~a. 

B K8t16CTB6 KOM8H~bl BbiBO~a B E8CM-4 H:CDO.Tl:&3y6TCH MO~H~HKa

UHH KOM8H~ 06p81116HHH K BH6WHHM yCTpO~CTBBM 

7i 50 

1i 70 

0005 

Ar 
MacCH:B Hti66K naMHTH ~.nH BhiBo~a orpaHHtiHBaeTCH a~p6cauM AI(?O) 

H A3(SO)·Al(?O)- H8ti8.Tl:&Hblit a~p6C, A3(SO)- KOH6t1Hblit a~p6C. 

HM66TCH B03MOZHOCT:&, KSK 14 B KOMSH~6 BBO~a, 3a~aT:& 0011166 Bp6-

MH BbiBO~a KO~OM BTOpOrO a~p6C8 B KOMSH~6 50. 0KOHti8H146 BbiBO~a 

np0143BO~HTCH no CH6~YIOIIIMM yc.nOBHHM: 

15 



PRe. 4. !orzqecKaH cxeua ynpaBJieHHH o6MeHou. 

T6 

~
,......, 

'• 
. 

D~ 
~,,_ -v-IJIIII, 
-o-11,_. 

Hf:t 

YcJIOBHe 

I. 0KOH~8HH8 BHBO~a 
aanporpaMMHPOBSHE 

2. 0KOH~8HH8 flO "qac 

3. llo HHH~H8THB8 

ycTpO~CTBS ( 11011 ( 

4. AH8JIH3 "I" OMB, 

npH HCflOJI1>30B81 

0 50 

7i 70 

llpH 38BepmeHHH KOM81 

a~pecy A3(?0) aanHCE 

ooo. 
r~e n - KOJIH~ec 

Cxeua ynp1 

!orHqecKaa cxe1 

JIOB ynpaBJieHHH npH C 

npHB6~8H8 H8 pHC. 4, 

ynpSBJI8HHn onepa~HHI 

HSJIOB CHHXpOHHSHpOBI 

~yn~HUH c nepzo~ou L 

Ko~ a~peca AI(~ 

A1Ma MSmHH~, B~XO~~ 



9HiUI 06M6HOII. 

-(""'\ ,.,_. 
~UI 

-Q-u..,. 
Hlt 

I. 

2. 

3. 

4. 

YcnoBHe 

0KOH~8HH6 BHBO~a 

aanporpaMMHpOBSHHOrO 

0KOH~8HH6 no 11 ~SCSM11 

Ilo II!HH~H8THB6 

yCTpO~CTB8 ("O" OMB 

AH8JIH3 "I" OMB, 

IISCCHBS 

1\ "I" BMB) 

AJIDTepaaTHBHNl yxo~ 

K cJie~yJO~el 
KOIISH~6 

Ilo a~pecy A2(?0) 

K cJie~yl!llleit 

KOMSH~6 

npH HCUOJID30B8HHH KOMBH~H 06M6H8 B BH~e 

0 50 0005 

7i 7o AI 

IlpH 38BepmeHHH KOil8H~H BHBO~a no Tp6TD61ly KCnOJIHHT6JlDHOIIY 

a~pecy A3(?0) 38TIHCNBS6TCH CJIOBO B BH~6 

000. 0000. AI(?O) + n . 0000. , 

Cxeua ynpaBJieHHH o611eaou no JIHHHHII CBH3H. 

RorH~ecKaH cxe11a, peanmayJO~aa nocne~oBaTeJIDHOCTD cwraa

JIOB ynpaBJI6HHH npH onepa~KHX H6DOCp6~CTB6HHOrO BBO~S H BYBO~a, 

npHBe~eHa Ha pKc. 4. Cxe11a HBJIH6TCH ~ononFeHHeM K MeCTHOMY 

ynpaBJ16HHJO onepanKHilH 06MeHa E3CM-4 (YYOII 0~). BHpa6oTK8 CHr

HBJIOB CHHXpOHH3HpOB8H8 cepHHIIH HllllYJIDCOB ~a' ~6 , ~B' ~r' CJ!e

~yJO~HMZ C nepHO~OM 4 KKC6K. H OTHOCHT6JIDHHII C~BHrOM B I MKCeK. 

Ko~ a~peca AI(SO) KOMSH~H 06MeHa 38HOCHTCH Ha perHCTp 

A1Ma MSmHHN, BNXO~N TpHrrepOB A1Ma llO~SJOTCH HS B6HTHJID ~33 

17 



I· 

CXeM~ piC. 4.C p8CWH~pOBKO~ HCDOHHHTen»HOI KOMBH~~ M6, ~33 B~

p808T~BeT DOT6BUH81I 11 CBH8:&11 • flo CHrHany Or H9 BKnmqaeT TpHrrep 

TI01 B cxeue MYOll 0~. Cxeua MYOll OH nocne aToro o6ecneqmBaeT 

nocne~ym~ym paOOTy TpHrrepOB TIOH' T201 , T301 B COOTBeTCTBHH 

c ~Harpauuoa pHc. 2, 3. TI, T2, T3 paapewaDT npoxoE~eHHe CHH

xpoHunyn:&coB B cxeuy pHc. 4. PeEHY pa6oTbl cxeubl 11 Bbl~aqa Ko~oB" 

(BK) H1IH"npHeM KO~oB' (llK) aa~aeTCH TpeTDHM pa3pH~OU B AI(SO) H 

pacwH~POBbiBBeTCH ~34 H H35. CHrHanou MBI Ha ~25 npoHaBo~HTCH 

8H81IH3 OCHOBHOrO YBpKepa C1IOB8 B peXHMBX llK H BK. llpH U01IOXH

Te1I:&HOM aHaJIHae BK1IDqaeTCH T6 - "Tp~rrep npHeua-B~~aqH Ko.n;a". 

Ha "I" T6 11 noTeHL\11B1Ie 11 CBH3:& 11 BeHTH1IH Jd4, !115, 1116, !ti7, 111IO, l.UI 

BHpaOaTbiBBDT CTBH~apTHble cmrHB1Ibl UHKna o6ueHa MYOll ESCM-4. 8TH 

CHrHB1Ibl OOecneqHBBDT: 

- Bbl~aqy TeKy~ero a.n;peca o6ueHa B perHcTp a~peca .nauHT~ 

(BCMA) 

- o6p8Ul6HH6 K nauRTH (Y 11011 M03Y, 06p. M03Y) 

- cpaBHeHHe TeKylllero a.n;peca o6MeHa c KOHeqHbiM a~pecou 

MBCCHBB (+ AI) 

- npHp8Ul6HH8 BApeca HB I .ZJ;1IH C1Ie~yDIIlero UHK118 06M6H8 

(+ I Cua) 

B pe&Hue BK npz BKniDqeHHH T6 OTKpbiBaeTCH IdS. CHrHan c 

M8 cTpoOHpyeT BbiXO.ZJ;Hble BeHTHJIH - ~opuHpoBaTenH cHrHanoB HB 

JIHHHHX KBIB. 06'beKTy nocblnaroTCH cHrHBJibl "Huny1I:&C roTOBHOCTH11 c 

M22 H 11 HMnyn:&c Bbi~BqH Ko.n;a" C M2I. 

B peEHue ITK cHrHa1I c BeHTHHR ld2 onpamHBaeT BXO~H~e BeHTH

HH-~opuHpoBaTenH 1IHHHI npHeMa. 06'b6KTY DOCbiJI86TCR C11rHaJI 11 HU

nyn:&C aanpoca" c ~23 H "Hunyn:&c npmeua Ko~a" c M20 npH BKnroqe

HHH T6. 
I8 

C14rHan oTcqeTa 

Vl8 npH YCHOBHH 11 HeT 

qaHHH o6MeHa ocy~ecT 

H8 11 (KOVI) Ha !t1Jlld2. TI 

qaeTCR TpHrrep BCUO~ 

UHKn oKoHqaHHR cocTo 

Bp6MH OTKpbiB88TCR VII 

WHH a~peca HB I3-24 

~aeTcH CHrHanou c ~I 

CH CO.ZJ;ep~HMOe CYMM8~ 

cy 111BI OTKpbiB86TCH ~ 

(TOM) B cxeue MYOIT 0 

!1182 Vl13 OTKpbiBSeTCH 

6oTy ueCTHoro ynpaB~ 

9BM, 

IToTeHUHBJI "KoHe 

VII?, 111I8 H npH BK1IID' 

UeHa C ROHeqHbiM BAPE 

CHrHan "0" CMA. CHrE 

eTCH KOM. 

ITpH ooueHe c o~ 

BeH "7777", TpHrrep 

CR OTKp~aiD~I DOT6F 

Kor~a HCTeqeT < 

"7777 A2cyqn, BeHT14J 

OKOHqaHHH. 



KOMBH~~ M6, ~33 B~

~ H9 BKHIDti86T Tpzrrep 

BTOrO 066Cll6tiHB86T 

308 B COOTB6TCTBHH 

IDT npoxox~ear.e cr.H

cxeYH 11 Bbl~8ti8 KO.l{OB 11 

paapfl~OY B AI(SO) 14 

a H25 npozaBo,nHTCfl 

K H BK. llpH nonoEH-

III5, III6, ~7, IIllO, 1/!II 

tea a MYOTI ESCM-4. 8TH 

'HCTP a,npeca .nauHT.H 

). M03Y) 

KOH6tiHHM a,npeCOM 

3rO UHKJI8 06M6H8 

eTCH ~3. Czraan c 

STenz CHrHBJIOB H8 

tmyJil>C rOTOBHOCTI4 11 C 

WI4B8eT BXO,l{Hble BeHTH

CH1186TCH Cl4rH811 11 HM-

,na" c ~20 npz BKJIIOtie-

CHrHBH OTCti6T8 Bp6~6HH B KOY8H.l{8X 06M6H8 B~pa6aT~B86TCH 

~8 npi4 ycnOBlUt 11 H6T KO~a 77n B A2 Cyqn. llepexo~ K U14KHY OlCOH

ti8HHH 06M6H8 OCy~eCTBHH6TCH npz H8HHtiHI4 fiOT6HUI48H8 11 KOH6U 06Me

H811 (KO~) Ha ~n~2. llo CHHXpOHMllYHl>CY HB3 OTKpb1B86TCH HI H BKnm

ti86TCH Tpr.rrep BcnouoraTenl>aoro uapKepa (T,BM) B cxeue MYOIT 0~. 

UHKH OKOHti8HHH COCTOHT H3 pa60Tbl TI08 H T2 OH (pHc.2). 8 9TO 

Bp6MH OTKpbiB86TCH Hl4 H Bblp868THB86T llOT6HUI48H npr.eua C KO.l{OBHX 

mr.a a~peca aa 13-24 paapH~H cyuuaTopa tiHcna SBM. CyuuaTop oqr.

IIl86TCH CHrH8JIOM C 1/!15 H H8 Hero no CHrHaJiy 11BH,n. C)!\A11 38HOCHT

C!i co,neplltHMOe cyMM8TOp8 a,npeca (Al( 70) + r& ). ITo CHHXpOHMnym;

cy ~Bl OTKpHB86TC!i Hl2 I4 BKJIIDti86TC!i Tpi4rrep OCHOBHOrO uapKepa 

(TOM) B cxeue MYOIT 01/l. Ha ycnoBiriH "II" T BM,OM no HYTIYJil>CY 

Ka
2 

~13 OTKpbiBaeTCH H BblpaOaTbiBaeT CHrHan, OCTaHaBRHBaD~HA pa-

60Ty M6CTHOrO ynpaBJI6HHH H aanyCK8IDIIlH~ U6HTp8JibH06 ynp8BJI6HI46 

SBM, 

ilOT6HUI48JI 11 KOH6U 06M6H8 11 H8 lllnH2 BHp868THB8eTCH OT 1/!16, 

11!17, ~18 z npH BKJIIDtiear.z T5. ITpH cpaBHeHHH TeKy~ero a,npeca o6-

ueaa c KOHetiHHM a,npecou uaccr.Ba aa cyuuaTope a,npeca noHBJIHeTCH 

CHrH8JI non CMA. Czraan 110" CMA OTKP~BaeT ~16 14 H8 lltn~2 llOflBJIH-

eTCH KOlll. 

ITpH 06MeHe C OTCti6TOM Bp6M6HI4 KO.l{ A2 (SO) KOM8H.l{~ He pa

B6H "7777", Tpzrrep T4 ae BKJIIDtiBeTCH npz nycKe H aa Jt117 no,naeT

CH OTKp~8IDlltl4~ ilOTeHUHBJI 11011 T4. 

Kor,na HCTetieT 38){8HHOe Bp6MH, TIOHBHfl6TCH TIOT6HUH8JI 

"7777 A
2

CMq11 , BeHTHJil> ~17 OTKpHB8eTCH H B~pa6aTHB86T CHrHBJI 

OICOHti8HHH. 
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llpH pa60Te C 6HOKHpOBKOl OTC~6T8 KOA A2 (SO) 88A86TCH paB

H~Y 11777711
• fipH B~ITOHH6HHH IlOArOTOBHT6X~HOi KOYBHA~ 06YeHB CO

AepzHMOe A2 (SO) nepe~BeTCH H8 CYYMBTOp ~HCHB, ITOHBHH6TCH CHr

H8H "7777 A2 cuq" HB ~28. llpH nycKe cxeuH MYOn OH cpa6aT~BaeT 

~28 H BKHIDqaeT T4. Ha ~18 no~aeTCH OTKP~BBID~Hit noTeH~HBH 111 11 

T4. ECHH npH oqepe~HOM 8H8HH3e He 6y~eT BKHIDqeH T6, BeHTEH~ 

~18 6y~eT OTKp~T K MOM8HTY ~B3 B rrpOH30i~eT rrepexo~ K ~BKHY 

OKOHqSHHH. 0KOHq8HHe 06Y8H8 ITO HHHUHBTHBe 06~eKT8 OCy~eCTBHHeT

CH BKHIDqeHHeM T5 CHrHBHBMH C ~29 HHH ~30. 

BpeYeHHBH oueHKa peEHMa BBo~a-B~o~a. 

QC)uqHO peEHM Herrocpe~CTBeHHOrO BBO~B HHH BHBO~a HCITOHDSy

eTCH COBMeCTHO C CHCTeMO~ npepHBBHHH nporpayy/8/. llpH STOM 

Bpeua Henocpe~cTBeHHoro BBO~a (B~Bo~a) xapaKTepHayeTCH Bpeue

Heu, Tpe6yeM~M HB B~llOHHeHHe ITOCHe~OBBTeHDHOCTH CHrHBHOB OT MO

YeHTB ITOHBHeHHH 11 BHSOB8 11 ~0 MOM8HT8 ITOHBHeHHH CHrHBH8 OKOHqa

HHH KOMBH~~. 8TO BpeMH, C TOqKH apeHHH CHCTeMH TeXHHqeCKOrO 

06ecneqeHHfl, CKH8~~B88TCfl H3 BpeueHK OEK~8HHH npep~B8HHH, Bpe

Y6HK BX0~8 B npep~BBHHe H BpeMeHH pa60T~ KOMBH~H Henocpe~CTB8H

HOrO BB0~8 (B~BO~B). 

BpeMH O·H~BHHH - BpeMH OT MOMeHT8 IlOCTyrrneHHfl CBrH8R8 

"B~aoB" ~o Haqana rrpepuBaHHH. B uawHHe E8CM-4 Bpeua OEIII~BHHH 

IIOEeT 6~TD nopH~K8 CeKyH~~, eCHH rrporpBMMHO He 386ROKIIIpOB8H8 

paClOTB C M8rHHTHO£l R6HTO£t. llpH ITOHBHeHHH CHrH8H8 11 BH30B11 B MO

U:eHT B~ITOHHeHKH KOMBH~~ OClpa~eHKH K MBrHBTHOMy 6apa6aHy BpeMH 

OEH~BHIIIH IIOEeT COCTBBHTD ~6CHTKK MHHHIIICeKyH~. 
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Bpeua Bxo~a B npc 

ynp8BH8HHH B ~HKCHpOBI 

88ITOMHH8HBH COCTOHHHH 

(nporpauuy BYBO~a). BJ 

qHHY 100 MKCeK. 

BpeMH p8C50T~ KOIIl 

t -::: 

r~e i~ - BpeMH Bl 

50 (32 MKCeK). -/;oUO · 
~H 70. 

BpeMa i.M erma; 

UKKHe UeHTp8RDHOrO YITJ 

Ha - £()((., • Bpeua 01 

xapaKTepa nocTynneHHH 

-£0«- :: 8 ( 

BpeMH pa60T~ KOMBH~~ ( 

t=-lua 

;:: b Iff ' 

llpH Heonpe~eneHHOM 

SHaqHo. B aTOM cnyqae 

~e o6MeHa. Bpeu:a qacoJ 

BpeUeHH, B TeqeHHe KO~ 



~(SO) aa~aeTCH paB

KOMBHA~ OClM6H8 CO-

a, UOHBHH6TCH CKr

YQll OH cpa6aT~BaeT 

otlrtH nOT6HUirt8JI "I" 
10~eH T6, BeHTEJI:& 

nepexo~ K UEKny 

,C)'b6KT8 OCYI!t6CTBJIH6T-

l. 

dnH B~B0~8 HCllOJI:&3y-

9MM/S/. llpH STOll 

9KT6plrt3y6TCH BpeMe

HOCTirt CHrH8JIOB OT 140-

HHH CHrHBJI8 OKOH~8-

HirtH npep~B8HHH, Bpe

OMBH~~ Henocpe~CTB6H-

:TynneHHR czrHana 

:M-4 Bp6MH Olltlr!~8HHH 

10 He 38ClJIOKHpOB8H8 

~!4rH8H8 11 B~SOB11 B 110-

rHOYY c5apac5aHy BpeMR 

yH~. 

Bpeua Bxo~a B npep~BaHHe cKna~~aeTcH zs BpeueHH nepe~a~z 

ynp8BH6HHH B ~HKCHpOBBHHyiD H~6~Ky, Bp6146HH B~llOHH6HHH KOYBH~~ 

S8llOMHH8HHll COCTOHHKll H nepe~a~l'l ynpaBn6HHH HB nporpa.MMY BBOAB 

(nporpauuy BUBO~a). Bpeull npep~BaHHR B E8CM-4 cocTaBnHeT Benz-

~HHY 100 YKC6K. 

r~e icil4..- - Bp6Mll B~llOHH6H.IUi llO~rOTOBHT6Jl:&HO£i KOM8H~~ 

50 (32 YKC6K). £~ - Bp6MH B~llOHH6HHH HCUOJIHHT6H:&HOH KOY8H-

~~ 70. 

UPIKJie 

H8 -

BpeMR ~~ CKJI8~~86TCH K3 Bp6146HH pa60T~ KOY8H~~ H8 
I 

ueHTpan:&Horo ynpaBneHHH i~ (32 .MKCeK) H BpeueHPI o6ue-

i~ . BpeMll o6MeHa saBHCPIT oT ~nPIH~ uaccHBa t& 

xapaKTepa nocTynneHHH cnoB BO BpeMeHH. B qacTHOY cnyqae 

--£~ = 8 (n ~ 1) MKC6K. 

BpeMH pa60T~ KOM8H~~ OClM6H8 

i = -lua-~-i~~ t~ =3Z•32~J'(n .. f):c 

= b Iff J' ( n ~ -1) MKC6K. 

llpz Heonpe~eneHHOY tv Bp6MH Oel146H8 He onpeA6JIH6TCH O~HO-

SH8~HO. B STOM CJiy~ae yCT8H8BJIKB86TCH Bp614H 11 ~8COB11 
B KOM8H

~e oc5MeHa. Bpeua ~acoB ~OJilltHO 6~T:& saBe~ouo 6on:owe HJIH paBHO 

Bp6M6Hl'l, B T6~6HH6 KOTOporo OlltHA86TCH llOCTYllJI6HH6 HH~OpM8UHH. 
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i 
I 

I 

~3 OITHC8HHH KOM8H~ 06M6H8 

r~e tJ t 
s 
M 

MHOJKHT6Jlb 

Ko~ BpeueHH 

i-uu- ::: tJ -6. $·/'1 
' 

- MltiHHM83IbHN~ OTCqeT Bp6Y6HH , 

- MHO~HT63Ib OTCq6T8 , 

- KO~ BToporo a~peca (BpeuH). 

m 
S ~ Z , r~e rn = O,I,2,3 

ff {{ 
!1 :: L z t - L Ki . 2 t r~e 

i=O i=o 
K 

m 11 . If . 

-6 we o: IJ i · 2 · ( L Z " - L K" .. 2 t) . 
t=o t=o 

llpH MHHHY83IbHOY OTcqeTe B 8 MKC6K rronyqzy 

m+J 11 i -tw.c. = ,{_ · ('!Ogj-- ~ K" ·J.) UKC6K. 
t=O 

BHemHHe 3IHHHH CBH3H. 

= 0 H3IItl I. 

3KCIT6PHM6HT83IbH8H annapaTypa (yCTpO~CTBO) llOAK3IIDqaeTCH 

K BNqHC3IHT63IbHO~ M8illHH6 ll0Cp6ACTBOM K8663IbHHX 3IHHH~. 

Ko~OBNX WHH BNASqH, KillE - 45 3IHHH~. 

KOAOBNX WHH npHeua, Killll - 45 3IItiHHH. 

]HHH~ yrrp8B3IRID~X CHrH83IOB - 9 3IHHHM. 

CHrHanN aa nHHHRX Killii H KillB rroTeHUHB3IbHNe. Deperra~ HanpHJK6HHH 

OT -0,5 AO -6,5 B03IbT. RorHqecKaH "I" rrpe~cTaB3IHeTCH OTPHU8T63Ib

H~Y YPOBH6U H8ITPHlK6HHH. 
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C~t~rHanu Ha 3IItiHHll 

T8K H ITOT6HUH83IbHN6. 

~3IHT63IbHOCTb 0,5 MKC€ 

CT8H~8pTHNM 33I6M6HTO~ 

]b!HIIIH CBH3H HB3Ili 

M6H~yeTCfl HCIT03Ib30B8~ 

!HHHH Killll zueroT cornc 

pa3~6YOB 3BM. BNXO~Hb 

Ba. 

B KaqeCTBe BNXO.Z 

CH CT8H~8pTHN6 33I6M6F. 

npH nepe~aqe CHraanoi 

C qaCTOTO~ 250 KrU llC 

fiplll COr318COB8HHH K 86€ 

HNY 33I6M6HTOM THIT8 ~ 

Il8H63Ib p831>6UOB 

H3 pa31>6MOB THIT8 PillA· 

neHHH Killii, rrHTb paai>E 

3IRro~HX CHrH83IOB. K KC 

K08KCH83IbHOrO K8663IH 1 

IDTCH H8 CTOPOH6 M8illHE 

I0-20 no~coeAIIIHH6TCH 

HecK03IbKO cnoB c 

BNASqH BHYTPH M8illHHH. 

Tpe6yeT 603IbWOrO MOH1 

3H8qHT63IbHO~ CT6IT6HH 

CX6MH K3I8BHWHNX 38ITO~ 



2,3 

r~e K = 0 HJIK I. 

YKC6K. 

tCTBO) llO~KJIJOqaeTCH 

1:&Hb!X JI14H.I1M. 

~-
e. ITepena~ H8ilpHE6HHH 

e~cTaB1!H6TCH OTP14U8T6JI:&-

C14rH8Jibl H8 JII4HI4HX ynpaBJilliOIJlHX CHrH8JIOB KBK lllMIIyJI:::.CHb16, 

TSK H ilOT6HU148JI:&Hb16. ~MllyJI:&CHbl6 yrrp8BnHIO~I46 Cl4rH8Jibl 14M610T 

~JI14T6JI:&HOCT:& 0,5 MKC6K 14 8MilJIKTy~y -5,5 BOJI:&T. ~OpMI4pyiOTCH 

craH~apTHhiM sxeueHTOM THrra Y~. 

~14HI414 CBH314 HBJIHIOTCH JI14HI4H~I4 K08KC148JibHOrO K866JIH. PeKO

M6H~yeTCH 14CilOJI:&30B8Tb K866JI:& uapK14 P-4-K-76, PK-75 14RI4·PK-50. 

~14HHH Kllill 14M6IOT cornacyro~He conpoTHBJI6HI4H 75 ou Ha naHeJII4 

pa3~6M0] 9BM. Bb1XO~Hb16 JI14H1414 cornacyiOTCfl H8 CTOpOH6 ycTpO~CT-

B8. 

B RaqeCTBe BbiXO~HbiX K866JI:&Hb1X ~OpMI4pOB8T6JI6~ HCITOJin3yiOT-

CH CT8HP,8pTHb16 SJI6M8HTbl ll8M B9CM-4. 9JieYeHTbl ll9M 14Cllb1Tb1B8JI14Cb 

npH nepe~aqe CHrHSJIOB rrpHMOyroJI:&HO~ ~OpMbl ~JIHT6JI:&HOCT:&IO 2 MKC6K. 

C qaCTOTO~ 250 KrU no K866JIIO P-4-K-76 H8 paCCTOHH.r.te 200 MeTpOB. 

llp.r.t COr1!8COB8HlHt1 K a6eJIH oeiecneqJ.tB8JICH rrpi46M C.11rH8JIOB CT8H~8pT

HbiM 3JI6M6HTOM TI4IT8 ~ (.11HB6pTop). 

ll8H6Jib p83~6MOB ~JIH ITO~C06~14H6HHH K8Ci6JI:&HbiX JIHHH~ COCTOHT 

143 pa3~6MOB T14II8 PillA-BllB-20. WueeTCH TIHT:& pa3~6MOB ~JIH no~coe~H

H6HHH KIDTI, naT:& paa~eMoB ~JIH KlliB 14 ~Ba pa3~eua ~JIH JIHHH~ ynpaB

JIHIO~I4X cHrHanoB. K KOHT8KT8M I-9 paa~eua no~coe~HHHIOTCH ~HJibl 

K08KCJ48JI:&HOrO K866JIH, K KOHT8KT8M Il-19 SKp8Hbl. 8Kp8Hbl 3836MJIH

IOTCH H8 CTOpOH6 M8WHHbl H HO CTOpOH€ yCTpOICTB8. K KOHT8KT8M 

I0-20 no~coep,.r.tHHeTCH aanacHaH JII4HI4H. 

HecKOJI:&Ro c;noB o TeXHJ.tqecKo~ peaJIH38UH14 JIHHHH np.r.teMa H 

Bbl~aqJ.t BHYTPH M8lliHH~. llapannen:&HN~ BBO~ 14 BNBO~ 14H~OpM8UHH 

Tpe6yeT 6on:oworo MOHTa~a yaccoB~X uene~ B 9BM. 8Ta 3a~aqa B 

3H8qHT6H:&HO~ CT6il6HH 6bln8 perueHa B peayJI:&T8T6 p83p860TKH HOBO~ 

CX6Mbl KH8BHlliHbiX 38llOMHH810~HX ycTpoacTB (K3Y). KaE~Oe 143 qeT~pex 
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l; 

K3Y B cepHi1HOi1 ESCM~~ HM66T CBO~ BXO~ Ha ll8H6HH paa~e.U:OB B OC

HOBHOi.t CTO~Ke, M6J:fiJI8THH6 CBHSH CO CXe.U:Oi.t BH~8'11H H8 Kmq .U:8W.HHH 

* aneueHTH Tlma V'l ~nH Kallt~oro paapa~a. B HOBoi.t cxeue K3Y oche

~HHH~Tca nocpe~CTBOM ~.HO~HOi1 C60pKH. G~OpKa MOHTHpyeTCH B 

llYHbT6 ynp8BH6HHH MBWHHH. Onpoc KX8BHW6i.t perHCTpOB llpCH3BO~HT

CH c.urHanauz oT ~em.uwpaTopa Houepa KSY. 

B peayHbT8T6 BH6~p6HHH HOBO~ CX6MH OCB060~HX0Cb Tp.H ITOXHO

paapfl~HHX BXO~S H8 ll8H6JIH paa~e.U:OB B OCHOBHO~ CTO~Ke, M6lltllJI8T

HH6 CBHSH H MOHT8J:HH6 M6CT8 ~HH 3H6KTpOHHUX 6nOKOB H8 ITHTOi1 

fiJI8T6 M8WMHH. 

HeKOTOpHe BHBO~H. 

I. AnrrapaTHHe M nporpaMMHHe cpeACTBa o6.u:eHa .uHmop.u:au.ue« 

c BH6WHHMH JIHHHHMH noaBOJIHIOT .ucnoxnaoBaTb ESCM-4 B CHCTeuax 

Herrocpe~CTB6HHOi.t CBH3H AJIH ynp8BJI6HHfl M HBKOllJI6HMH ~8HHHX. B 

O~HV'! B KOHU6 1968, 1969 r.r. 6HX8 ocy~eCTBX6H8 CBH3b '116THpex 

MBWHH E8CM-4 C 3KCll6PHM6HT8JlbHOi.t annapaTypoi.t M rrpH6opaMH B xa-

6opaTOpHHX. B HSCTOH~ee BP6UH Bu'IIHCJIHT6~bH~e MSWHHH E9CM-4 B 

0L1fllA HCllOJIL3YIOTC.fi! 

- B CHCT6M6 H3MepeHH.fi H odpa60TKH WCTOrpaWH~ CO CK8HHpyi0-

~1'1M 8BTOM8TOM H8 axeKTpOHHO-Jiy'II6BOU Tpy6Ke/4 ,9/; 

- ~JI.fi ynpaBX6HMH H odpaOOTKH B CHCTeMe H3MepHT6JlbH~X 

llOJIYBBTOM8TOB ilYOC/IO/; 

- B axeKTPOHHHX aKcnepHMeHTax c HcrroXb30B8HHeM SBM aa 

YCKOpHT6JI.fiX B ~B8 H ~~Bs/3, II, I2/; 

- ~na HaKonneHHH H o6pa6oTKH cneKTpoueTpH'IIeCKo~ HHwopua

UHM B zauepHTeXbHOM ueHTpe na6opaTopu.u Hei1TpoHHoi.t WHSHKH/13/. 

24 

2. flo Cp8BH8HHil 

CBHSH, OfiHC8BH8H B ~~ 

I25•IQ3 CHOB B C6KYH) 

uacc.uBa cxyqalHo noc~ 

C HHT6pB8XOM 8 MKC6K, 

TBopallTCH Tpe6oB8HHH, 

HOBKSMH/3 ,4/ K p6llt.HMJ 

3. 3a~SHH6 BpeUE 

BPY'IIHy~, yCTSHOBKOi.t ~ 

~OCT8TKOM ~8HHOi.t CHC~ 

HOBK8 S BO BC6M E 

4. ,llOCT8TO'IIHO 61:1 

Tau.u 6Hna pemeHa npoc 

8KCrrepHM6HT8XbHOi.t HHq 

BN'IIHCHHT6HbHOrO KOMn~ 

COCT8BXH6T 50 CT8HA8P 
' 

'116HH6 1969 ro~a llOK83 

5. OpraaHaauHa p 

ycTpO~CTB CT8B.HT BOllp 

ycTpo~CTB K uam.uae, n 

yCTpO~CTB8 H8 ~pyroe, 

Bpeua aKcrrxyaTaUHH. 1 

pa3p6Dl6HH.-

C llOMO~bll ~OllOXH 

no~araeTCH pemHTD aTM 

HHCM K 8BM CIT6UH8JIH3H 

CKOM 3KCIT6pHU6HT6/I4/ 



nasenz paa~euoB B oc

BHAaqH H8 Kmll M8WI4HN 

HOBo~ cxeue K3Y o6~e-

K8 MOHTHpyeTCH B 

perHCTpOB npCH3BOAHT-

cBo6oAHHOCb TPK nonHo

BHO~ cToaKe, ue~nnaT

~ 6HOKOB H8 llHTO~ 

1 o6uesa zswopuauHe~ 

, E8CM-4 B CHCTeuax 

!aKonneHHH A8HH~. B 

~Bnesa CBH3b qeTNpex 

rpo~ 1r1 npH6opauH B na

)HHe M8illHHN E8CM-4 B 

lTOrpaWH~ CO CKBHHpyn

te/4 ,9/; 

~Ue H3UepHT6HbHNX 

)XD30B8HH6M 8BM H8 

)MeTpHqecKo~ Hswopua

e~TPOHHO~ WHSHKz/13/. 

! ' 

\ 

2. flo Cp8BH6HHm C peZHUOU BBOA8-BHDOA8 E8CM-3M/?/ CHCT6M8 

CBHSH, OflHC8HH8H B A8HHO~ pa6oTe, o6ecne~HB86T 6HCTPOA6~CTBH6 

I25"I03 c~uB B ceKyHAY npH rpynnoBou o6uese H npmeu (B~a~y) 

U8CCMB8 cxy~aiHO llOCTynam~el HHWOPM8UHH OAHO~ KOUBHAO~ 06M6H8 

C HHT6pB8HOU 8 UKCeK. Mell,ll;y COC6AHHMH CXOB8MH. Teu C8MHM YAOBX6-

TBOpHnTCH Tpe60B8HHH, llP6AbHBXH6MH6 3KCnepHU6HT81lbHNMH yCT8-

HOBK8MH/3,4/ K pezzuy CBH3K C 8BM. 

3. 38A8HH6 BpeueHH 11 q8COB11 B KOM8HA6 06M6H8 npOH3BOAHTCH 

Bpyqsy~, yCT8HOBKO~ UHO&HT61!H OTCq6T8 S • 8TO HBHH6TCH H6-

AOCT8TKOM A8HHO~ CHCT6UN. llpeAnOqTHT6H1H66 nporp8UMH8H ycTa

HOBK8 5 BO BC6U H606XOAHMOU HHT6pB~1l6 BpeueHH. 

4. nocTSTQqHO OHCTpO H C H6601lbillHUH U8TepH8HbHNMH 38Tp8-

T8MH 6sna pemesa npo6neua opraHH38UHH senocpeACTBGHHoro BBOAa 

aKcnepnesTantsol :r.mwopuauzH sa uam~r~sax ESCM-4 HauepHTeHbHO

BHqHc1!1rf're1lbHOro KOMflX6KC8 Oli!Hlll. 067!eU AOP860TOK B OAHO~ M8IDHH6 

COCT8BXH6T 50 CT8HA8PTHNX 31!6M6HTOB. 8KCllHY8T8UHH UBWHH B Te-
' 

qeHHe 1969 roAa noKaaana sa~ezsym pa6oTy cxeu. 

5. Opras~r~aauza pa6oTN on. - titu-" 
" 

c E8CM-4 H6CKOXbKHX 

ycTpOMCTB CT8BHT BOllpOCH O~HOBpeueHHOrO flOAC06~~H6HHH ST~X 

ycTpoaCTB K M8WHH6, nepeKx~qeHRH BX0~8-B~0~8 8BM C O~HOrO 

yCTpO~CTB8 H8 ~pyroe, BOllpOCN KOHTpOnH H llpOB6pKH CBH3~ BO 

Bpeua axcnnyaTaUHH. B ~aHHO~ paoore STH sonpocH He d~nH 

paapemeHhl.· 

C llOMO~bm ~Ofl01lHHT61lbHOi annapaTyphl (K8H81!8 CBH3H) npe~

nonaraeTCH pemHTb sTH H APYrHe Bonpocs, CBH38HHhle c no~Kn~~e

HHeM K SBM cneuzanHaHpoBaHHhiX ycTpo~cTB, Hcnonb3yeuNx B WHaHqe

CKou 3KCnepHU6HT6/l4/. 
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B aaxnm~eaae BBTOPH BHpazamT 6naro~apaoCTD ~neay-xoppec

noa~eHTy AH CCCP Y.r .MeiJiepHKOBy aa no~~epuy H BHHIISHHe K ~a·H

HOI pa6oTe, H.H.roBopyay, r.~.3a6HHKHHy, B.~.Ce11amxo aa nones

aye o6c~eHHH. ABTOPH 6naro~apHT ~.Y.HBaaqeaxo aa pa~ npe~no

a:eaal no opraanan;HH pa6oTH E3CM-4 JIBS B pe:u11e ,on- -tim-", a 

TBKze A.ll.KpeTOBa,· D.B.TyTHWKHHa, A.~.EapaHOBCKoro, B.A.Bna~H

IIHPOBa 38 llOIIOIIID B H8H8~K6 annapaTypH. 
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