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Beei)eHue 

B H&CTOJliQee speMJl c~ecTsyeT 6om.moe pa3&oo6pa3He 

CTPYKTYP IC&HaJIOB BBO,D;a-s:wso,D;a MaJIWX 3BM, npa:we&Jle:w:wx 

B I)IH3R'IeciCoM 3KcnepRMe&Te. Pa6oTa 3BM B pe)I(RMe "&a 

JIIIHRR" C R3MepRTeni.H:WMR CRCTeM&MR, CRCTeM&MR ynpa.s

neHRJl R ICOHTpon•, s:wnoJIIIeHH:WMR B CT&H.D;apTe KAMAK111 

Tpe6yeT OT pa3pa6oTqRICOB C03,D;&HRJl CT&H,D;&pTH:WX conpi

)l(eHRB 3BM - CRCTeMa. IIpR pa3pa60TICe T&ICRX COUpJ[)I(eHRii 

OCHOBH:WM Tpe60BaHReM JlBnJleTCJl HeR3MeHHOCTh /He 3&BRCR

MOCTI./ ICOHI)IRrypaQRR R3MepRTeni.HOR CRCTeM:WUpR~OM 
TRUe UpRMeHJleMO:i 3BM. 

T&ICYJO He3&BRCRMOCTI. CRCTe.tot o6ecneqRBaiOT ICOHTpon

nep:w ICpeiiTOB, ICOTOp:We B:WUOnBJliOT l)lyHICIUIR RHTepl)ieiiCOB 

/6noiCOB COUpJ[)I(eHRJl/ 3BM C 6nOIC&MR R3MepRTeni.H:WX 

CRCTeM, pacnono*eHH:WX B ICpe:iTax KAMAK. 

KoHTponnep:w ICpeiiToB o6ecneq&saiOT CT&H.D;&pTHYJO CBJl3h 

M&rRCTpaJieii ICpe:iTOB CRCTeM C IC&HaJI&MR 3BM, HO IC&)I(,D;WB 

TRU UpRMeHJleMoii B 31CCUepRMeHTe 3BM Tpe6yeT RH,D;RBR

.D;YaJII.HOi pa3pa6oTICR "csoero" ICOHTponnepa. 

0URC:WBaeM:Wii HR)I(e ICOHTponnep ICpeiTa B:WrO,D;HO OTJIII

UeTCJl OT ICOHTponnepa, pa3p&60T&HHOrO B 1974 ro,D;y 

B Jla6op&TOpRR B:Wq&CJIIITeni.HOB TeXHRICR R &BTOM&TR3&

QJIR /2/, T&IC IC&IC OR, Bo-nepB:WX, U03BOnJleT o6pa6&T:WB&Th 

RR,D;RBR,D;YaJII.H:we 3anpoc:w (LAM) OT MO.D;yneii KAMAK B 

ICpeiiTe, so-sTop:wx, ,qonyciCaeT o,D;Hospe:weauoe o6pa~qe&Re 
ICO BCeM MO,D;ynJlM B ICpeiiTe, B-TpeTI.RX, RMeeT ,D;OUOnBR

Teni.H:Wi perRCTp COCTOJlHRJl R M&CICR. B ,D;&HHOM cnyqae 3TO 

ICOHTponnep .D;nJl MaJioii 3BM TPA-i/3 { pa3pa6oT&HH:wii co

BMeCTHO B Jla6opaTOpRJlX B:WCOICRX 3HeprRii R Jl,D;epH:WX 

peaQRii. 
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OpzaHu3aiiUJI pa6o•bl KoH•poAAepa 

KoHTpoJIJiep JIBJUieTcJI ycTpo:ii:cTBOM' conpJDKeHBJI npo
rpaMMHoro KaHana 3BM TPA- i B MarucTpanu Kpe:ii:Ta. 
,l).ByCTOpOHHBe CBJI3B KOHTpOJIJiepa C 3BM OCyiQeCTBJIJIIOTCJI 
11epe3 BHTepclle:ii:cHyiO KapTy nporpaMMHoro KaHana, a c 
6noKaMB B3MepuTem.Hwx cucTeM - qepe 3 MarucTpanL Kpe:ii:
Ta. CJIO)l(HW:e B3MepBTeJILHWe CBCTeMW COCTOJIT B3 He· 
CKOJILKBX KPeiTOB B BMeiOT pa.D;B&nLHyiO CBCTeMy CBJI3B 

c 3BM. 
IlpB pa.u;BaJILHOB CBCTeMe CBJI3B K8.lK.IJ;LIB Kpe:ii:T He

nocpe.D;CTBeHHO DO,IU<JIIO'IaeTCJI K nporpaMMHOMY KaHany 3BM. 
IlpB !'JTOM .IJ;JIJI K8JK.IJ;OrO Kpe:ii:Ta Tpe6yeTCJI KOHTpOJIJiep. 
Pa.u;uam.HaJI CBJI3L npocTa, y.u;o6Ha B 3KOHOMB'1Ha npu 'IBCJie 
Kpe:ii:TOB 2-3 B O,lUIOTBDHWX KaHanax sso.u;a-swso.u;a. Bw6op 
Kpe:ii:Ta .IJ;JIJI o6MeHa BHcllopMau;uu 3BM - cucTeMa ocyiQecT
BJIJieTCJI nporpaMMHWM nyTeM. Ha puc. 1 npe.u;cTasneHa 
CXeMa CBJI3ei KOHTpOJIJiepa C 3BM B OJIOKaMB CBCTeMW, 
aHa puc. 2- 6noK·cxeMa KOHTpoJIJiepa. 

OcHOBHWMB WYHKD;BOH&nLHWMB y3JiaMB KOHTpoJIJiepa JIB· 

JlJIIOTCJI: 
1. PerBCTp HOMepa CTaHD;BB C .u;eWBcllpaTOpOM /5·pa3pJI.IJ;• 

Hw:ii:/. 
2. PerBcTp cy6a.u;peca /4-pa3pJI.u;Hwi/. 
3. liycllepHWB perBCTp CTapWBX pa3pJI.D;OB /12-pa3pJI.D;HWi/. 
4. PerBCTp COCTOJIHBJI B MaCKB /6·pa3pJI.D;HW:ii:/. 
5. ,l).eWBcllpaTOpW KOMaH.IJ; ynpaBJieHBJI KOHTpOJIJiepoM B 

KOMaH.IJ; KAMAK. 
6. reHepaTop cTaH.u;apTHwx D;BKJIOB KAMAK. 
7. CeneKTOP sw6opa HOMepa KpeiTa. 
8. Bxo.u;Hwe B swxo,lUiwe seHTBJIB. 

Ilo OTHOWeHBIO K KOHTpOJIJiepy JII06o:ii: OJIOK B3MepBTeJIL
Ho:ii: cucTeMw JIBJIJieTcJI ycTpo:ii:cTBOM sso.u;a-swso.u;a. Bee 
KOMaH.D;HWe DpBKa3W .IJ;JlJI OJIOKOB DOCWJlaiOTCJI Ha 3BM 
TPA- i 

B KOMaH.IJ;e BBO.IJ;a•BI:JBO.IJ;a 3a.IJ;aiOTCJI: HOMep KpeiTa, 
HoMep 6noKa B sw6paHHOM KpeiTe, cy6a.u;pec B WYHKD;BJI. 
B KOMaH.IJ;ax o6MeHa MaKCHMaJILHaJI .IJ;JIBHa cnosa pasHa 24 

pa3pJI.u;aM. 
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. KoMaHt)bl ynpaeAeHUJI u o6MeHa 

ITo cBoewy ,lleicTBHIO xowaHAW BBO.Ila-BWBO.Ila, nocTy
naiO~e B3 3BM, no,llpa3,1leJIJIIOTCJI ua ABe rpynnw: 
1. KowaHAW ynpaBJieHBJI xouTpoJIJiepow /BByTpeuuue xowau-

AW/. 

2. KowaHAW o6weua /KAMAK- xowaHAW/. 
3aAaqei xowaHA nepBoi rpynnw JIBJIJieTCJI ynpaBJieBBe 

perBCTpaMB B OT,IleJibHWMB TpBrrepaMB COCTOJIHBH :warBCT· 
p&JI1I (X, Q , L , 1 ) B XOHTPOJIJiepe, no,llrOTOBX& onepanui 
Ha MarBCTpaJIB, BWpa60TX& ynpaBJIJIIOJWIX CBrBaJIOB .llJIJI 

3BM. 
HcnoJI&3yiOTCJI cneAYIOIWie XOAW BBenmux ycTpoicTB 

.llJIJI 3TBX xowaH,Il: 

6440 (LNAR) 

6441 (LSMR) 

11 p. AKR -> 

lOp. AKR -> 

9p. AKR -> 

8p. AKR -> 

6442 (LHBR) 

6444 (RLAM) 

6445 (RHBR) 

6446 (RSMR) 

- 3arpy3xa perucTpa NA /uowepa 
cTaH:o;BB B cy6a,llpeca/, Bw6op uo
wepa xpeiTa. 

• 3arpy3Xa perBCTpa COCTOJIHBJI B 
wac xu. 

XM - pa3pemeHBe npepWBaHBJI no onm6xe. 

DM - pa3pemeHBe npepwBaHBJI no 3anpocy. 

I M - 3anpeT onepa:u;ui ua warucTpaJIB. 
QM - pa3pemeHBe nponycxa xowaH.IlW 

no Q. 
- 3arpy3xa perucTpa cTapnmx pa3-

PJI.IlOB. 
- qTeHBe 3aupocoB. Co,llep•auue nmu 

L 17 L12 nepe,llaeTcJI B pa3pJIAW 
AKR l17AKRO, a L 13 7 L 23 

B 6ywepuwi perBcTp cTapnmx pa3-
PJI.IlOB. 

- qTeuue perucTpa cTapnmx pa3pJI· 
.!lOB. 

• qTeHBe perBCTpa COCTOJIBBJI B 
wacxu. CooTBeTCTBBe we*.llY pa3-
pJI.IlaMB axxywyJIJITopa B 3Toro pe
rucTpa cneAYIOmee: 

7 

~------~---·---··---------



0 1 2 3 4 5 
.,..__,..____,.. 

ERR D Q 

6 7 8 9 10 

,.tt tt' rtt 
'<M M M 

11 

X't 
M 

6450 ( SDF) - nponycx xo:waH,u;w no 3anpocy. 
6451 (SEF) - nponyCK KOYaB,D;W no OIIIH6Ke. 
6452 (CLAR) - reHep&JUIJI curuaJJa"C': 
6453 (INIT ) - reuep&JUIJI CBrBaJJa nz ': 

3a,D;a'leB KOMaH,D; BTOpOB rpynnw JIBJIJieTCJI opraHB3&IUIJI 
one];)~BB o6weHa BB4»op:waoei we)I(,D;y 3BM • sw6paHHw:w 
6JIOKOM B onep~BB ynp&BJieHBJI 6JIOK&YB. 3TH KOM&B,D;bl 
3anycKaiOT OKJI KAMAK. Ko,D;W 3TBX KOM&H,D;: 

640076407 
6420 -:-6427 
6410-:-6417 B 

- KOMaH,D;bl C'IBTWBaBBJI KAMAK. 
- xowau,u;w 3anucu KAMAK. 

6430 -:6437 - xowau,u;w ynpasneHBJI KAMAK. 
ITo Bbi,D;&HHWM B3 3BM ynpaBJIJIIOIQIIM KOM&H,D;aM /6400 7 

76437/ B KOHTponnepe 4»opMBPYIOTCJI KOYaH,D;W 06YeHa BJD1 
ynpasneHBJI 6noxawu - CNAF • A,u;pecHaJI 'I&CTh 3TBX 
KOMaH,D; ,CNA , 3aHOCBTCJI B perBCTpbl KOHTponnepa B3 
axxy:wyJIJITopa, a 4»YHICD;BOHa.nJ.HaJI qacTh, F ,- B3 6y4»epHoro 
perBCTpa naMJITB M&IIIBHW. 

Ho:wepa CT&HIUiii Ha waracTpaJIH xpeiTa c Nl ,u;o N23 
Bblpa6&TWB8.10TCJI ,D;eiiiB4»paTOpOM HOMepa CTaH~BB. ITo KO,D;y 
N(26) Bwpa6aTWBaiOTCJI see curHanw Nl 7 N23. 

3a,u;ep)1(8.11HWM u:wnynJ.cow ynpaBJIJIIOIQIIx xo:waH,u; KB 1, 
Bbi,D;aHHWM B3 3BM, 3anycxaeTCJI reHepaTOp ~BKJia B KOHT
ponnepe B swnoJIHJieTcJI xowaH.u;a KAMAK. ITpu swnoJIHeHBB 
KOMaH,D;bl Ha MarBCTpa.nb Kpeii:Ta BW,D;aiOTCJI CBrHaJIW HOMepa 
CTaHIUIB, cy6a,D;peca B 4»YHICD;BB, Bpe:weHBWe CTpo6w S 1 
S2 B B. 

~JIJI KOMaH,D; 3anBCB BH4»0pMa~BJI /,no 24 pa3pJI,D;OB/ no 
IIIBHaM Wl 7 W24 nocTynaeT B sw6paHHWii 6nox B3 axxywy
JIJITopa B perBCTpa. CTapWBX pa3pJI,D;OB, ,D;JIJI KOMaH,D; 'ITeHBJI-
no IIIBHaM R 1 7 R 24 B3 sw6paHHoro 6noxa B o6paTHOY 
HanpasneHBB. 

3Ha'leHBJI ynpaBJIJIIOIQBX CBrHaJIOB "Q ","X .. , •Lif 3aHOCJITCJI 
B perBCTp COCTOJIHBJI, OnpaWBBaiOTCJI B, eCJIH COOTBeTCTBYIO
IQBe TpHrrepw COCTOJIHBJI HaXO,D;JITCJI B "1 ", TO B 3BM B3 
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KOHTponnepa BW,D;aeTCJI JIH60 CBrHa.n nponycKa KOMaH,D;bl -
'1JAK ~ .riu6o npepwsaHBJI - 1PMK? 

CurHa.n npepwsaHBJI y,u;o6Ho ucnonJ.30BaTh ,IJ;JIJI aKTBBHwx 
6JIOKOB B3MepBTeJIJ.HOH CBCTeMW, KOTOpble JIBJIJIIOTCJI BHB
JUiaTOpaMB o6weHa ,D;aHHWMB c 3BM. Ha IIIBHe L oHB sw
CTaBJIJIIOT curHa.n "3anpoc o6cny>KBB&HBJI" - •LAM'; no xo
TOpOMy B 3BM npoBCXO,D;BT npepWBaHBe, BWnOJIHeHBe TeKy
meii nporpa:www npexpamaeTCJI B ynpaBJieHBe nepe,u;aeTcJI 
Ha no.u;nporpa:w:wy o6cJIY>KBBaHBJI. Cy:w:wapHWM cBrHa.now 
CO BCeX 111BH L JIBJIJieTCJI CBrHa.n ''D :' HaJIH'IBe KOTOporo 
MO>KBO o6Hapy)I(BTh c nowom~>IO xo:waH,u;w SDF. 

ITpBMeHeHBe perBCTpa COCTOJIHBJI B MaCKB ,u;aeT B03-
MO>KBOCTh rB6KO pa6oTa Th C CBrHa.naMB •Q", "0" , "ERK1 

/OIIIH6Ka/. ITaCCBBHble 6JIOKB He BWCTaBJIJIIOT Ha IIIBHe L 
3anpoca Ha 06CJIY)I(BBaHBe. IT pH B3aBMO,D;eHCTBBB C HBMB 
HBBUBaTOpOM 06MeHa JIBJIJieTCJI 3BM. 

Br.moAHeHue KoH•poAAepa 

KOHTponnep Kpeii:Ta COCTOBT B3 ,D;BYX 6JIOKOB: 6JIOKa 
,D;BOB'IHOH IIIBpBHW B 6JIOKa e,D;BHB'IHOH IIIBpBHW. ITepswii 6JIOK 
3aHBMaeT KOHTpOJihHYIO CTaH~ B O,D;By HOpMaJIJ.HYIO CTaH
JUliO. Ha ero ,u;syx nnaTax pa3wemeHw see 4»YHKIUIOH&JIJ.Hwe 
6JIOKB KOHTponnepa, KpoMe perBCTpa CTapiiiBX pa3pJI,D;OB B 
perBCTpOB COCTOJIHBJI B MaCKB. ITOCJie,D;HBe pacnOJIO)I(eHW Ha 
nJI&Te 6JIOKa e,D;BHB'IHOB WBpBHbl. liJIOKB COe,D;BHJIIOTCJI Me)I(,D;y 
co6oii qepe3 32-xoHTaKTHwe pa3~e:ww, pacnoJIO)I(eHHWe Ha 
nepe.u;HBX naHenJix 6noxos. BTopwe 32- KOHTaKTHWe pa3~eww 
BCnOJib3YIOTCJI ,IJ;JIJI coe,D;BHeHBJI KOHTponnepa C BHTeP4»eiic
HOH xapToii 3BM. Kpo:we 3Toro, Ha nepe,u;HBx naHeJIJIX 
6JIOKOB pa3Me~QeHW JiaMnbl BH,D;BKa~BB CBrHaJIOB ~RR ~ "Q", 
'IX~ B .. DM' , "I" , 'D"u pa3~eM Lemo ,IJ;JIJI BHeWHero 3anpe
Ta. BHemHBii BH,D; KOHTponnepa noKa3aHa Ha puc. 3. 

KoHTponnep co,u;ep)I(HT 145 BHTerpa.nJ.HWX cxew TBna 
TTn. IIBTaHue: +6 B, 1,5 A. 

B 3aKJIIO'IeHBe aBTopw swpa)l(aiOT npu3HaTeJIJ.HOCTh 
H.~.Konnaxosy u li.B.~e4»unosy 3aBHHMaHBe,~.A.Kupun
nosy, HryeH MaHh lliaTy B B.A.CMHPHOBY 3a co,u;eiicTBBe 
s pa6oTe. 
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