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Ung MHornx aana~ aKcnepnMeHTanbHofi gnepaofi cpnanKn npo6neMa onepaTnaaofi 

o6pa6oTKH peaynbTaToB naMepeanfi (o6pa6oTKH naHIIbiX a xone aKcnepnMeHTa) Mo
JKeT 6bJTb peweHa ynoaneTBOpaTenbHO nHWb npn · OCyWaCTBneHHH nenocpeUCTBOHl!O o6-

Mena nncpopManaefi c Bbi~ncnnTenbHbiMH MawnHaMn. OcywecTBneanan B OIUU1 cncTe-
/1/ 

Ma UBYXCTOpOHHefi CBSI3H J1aMepnTenbHOrO llOHTpa nH<I> C Bbi~HCnHTenbiiOfi Ma.:... 

wnnofi 'MnncK-2' noaaonneT npoaonnTb o6pa6oTKY nanHbiX B xone aKcnepnMeH

/2/ 
Ta 

Ha KnaanaType ycTpoficTaa o6Mena nncpopMannefi aKcnepnMeHTaTOP na6npaeT 

'o6pawenne K Mawaae' (xapaKTepacTaKn n HOMep nncpopMannn, nepenaaaeMofi B Ma

wany ann Tpe6yeMoll na MawaHbi, peJKHM n nporpaMMa o6pa6oTKH n npyrne neo6-

xonaMbie caenenan) n na Ta6no na6nronaeT na6npaeMoe. Bo apeMn ceanca ca5I3H 

'o6pawenae" (no 4x8 necSITH~HbiX nacpp) a naHHbie (16-paapSIUHbie naoa~HbiO ~acna), 

BbiBOUaMbie aa 38HOMaH8JOWero ycTpOfiCTB8 MHOrOK8H8libHOfi H3MElpHTOnbHOfi CaCTeMbl 

( M3Y), nepenaroTcn aenocpencTaeHHO. a Mawany 'MaacK-2 ". Mawana aocnpnnnMaeT 

nocTynarowee 'o6pawenne" n, a coOTaeTCTBnn c nony~ennofi nHCTpyKun:ell, npaHnMa-
• 

eT peaynbTaTbl aaMepe.tmfi (acero npanaMaeT 2N ~ncen, rne 2N yKaaano .B "'o6-

pawenaa' . n MOJKeT nMaTb ana~ennn 16, 256, 512, 1024, 2048 ann 4096) n not:!-

aepraeT ax Tpe6yeMOfi MllT9MllTa~eCKOH o6pa60TKO (ann TOnbKO aanaCbiBUOT Ha ·Mar

HaTHYJO neHTY BHewnero HaKonnTenn) nneio ocymecTanneT noncK nncpopMaunn c. 

npH3H8K8MH, yK838HllbiMH B "o6pamenan" • TiocTynaJOWilli H3 MSWHHbl XlH4!0pM8UHSI 

(naon~Hbie ann naoa~no-necSITH'IHhie ~ncna, acero 2K ~ncen, rna K aanano nc

nonbayeMofi nporpaMMOfi) ycTpoficTBOM o6Mena npnnnMaeTcn n aanHCb!BaaTCSI a uy-· 

cpepnoe '38HOMI!H810Wee ycTpofiCTBO (EM3Y). Tiony~eHHhlfi OTBOT M~lKOT 6b!Tb Bbmenen 

na EM3Y na uncppone~aTb, ocuannorpa¢ ann rpacpHK, nH6o cnona nepenau n Ma_wany. 

Bo apeMSI o6MeHa nncpapMannefi C M8WI!HOfi 9KCnepaMOHT8TOp nony~aeT CBOU.OI!;ISI1 
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no.QTaeplKn8romae abmonaeJme nporp8MMbi CBSJ3H1 YK838Haol!: a 'o6p8meaaa~. K ape

Meaa o6MeH8 nmpopM8Uaei! no68anSJeTcSJ apeMSJ co6cTaeaao o6p860TKH a M8mnae1 a 

pe3ynhT8Tbi o6p860TKH MOryT 6hiTh nony'leHbi c 38.QeplKKoi! nopsrnK8 MHHyTb/
21• 

OnHChiBaeMoe ycTpoilcTao o6MOH8 aatjlopM8UHeil c Bhi'IHcnaTenbaoif Mamaaon 
/3/ 

BXOnDT B COCT8B KOMneKC8 BbiXOnHbiX ycTpOfiCTB l13MepaTenhHOI'O UeHTp8 nH<P • 

YcTpoifcTao p8CC'IHT8HO H8 coaMecTayro pa6oTy c 38noMDH8IOIDHMH ycTpoi!:CTB8MH 

M3Y a BM3Y c eMKOCThiO no 4096 qacen ·a apeMeHeM Bhi6opKa u 38naca 'IHCn8 

no 30 MKCeK. B Ka'leCTBe nocnenaero npaMeaeao onepaTaaaoe 3anoMHHaiomee 

ycTpoftCTBO ian a "MnacK-2' 1 HMeromee B cnoeM coCT8Be perHCTpbl qacna a. 8n

pec8 ( "8npecabili c-ieT'IHK') H o6opy.tioa8aaoe nononHHTenhHbiM C'leT~HKOM ( •cyM-
. /4/ - /5/ 

M8TOpoM') 1 KOTOpb!H HCnOnh3yeTCSI nnSJ KOHTpOnSJ nepen8'1H 'IHCen • BbiXOnbl 

acex acnonh3yeMbiX M3Y H BM3Y nonKnro'I8IOTCSJ K axony onacbiB8eMoro ycTpoli

CTaa (KaK H K npyraM BbiBOnHhiM ycTpOliCTB8M) npH nOMOIDII BbiXOnHOI'O KOMMYTa-
/6/ 

TOp8 H3Mepi!Tenbaoro ueaTp8 

BnoK-cxeM8 oni!CbiB8eMoro ycTpolicTB8 npHaenea8 H8 pHc. J. Konhl1 H861!p8e

Mbie H8 KnaaaaType ( 6noK 2), a n8HHbie 1!3 M3Y, nocTyn8IOIDIIe 118 axoi:l: ycTpoli

cTaa ( 6noK 11) 1 noollepeauo non8IOTCSJ a GnoK 10. B aTOM 6noKe n8p8nnenhHbili 

Kon ypoaael!: H8npSilKeHIISI npeo6p83yeTCSI a nocnenoaaTenhamif Kon IIMnynhcoa 

('KH 1,) nnSJ nepena'III no K08KCH8nbHOMY Kaoenro, CHH?POIIIIO C TaKTOBblMH HM

nynbC8MH ('TH,). HMnynhCbi''KH 1'1 a T8KlK9 npHHHM89Mb19 113 M8IDHHbl Kono

Bble aMnynhCbi ( ,KH 2 ') a 6noKe 9 npeo6p83YIOTCSJ a n8p8nnenhao-nocnenoB8Tenh

Hbili K.Oll HMnynhCOB nnSI 38HeceHHSJ a cyMM8TOp H perncTp 'lncn8 BM3Y. B BM3Y 

9TOT Kon 3aiTIICbiB8eTcSI no nMnynbcaM1 nocTyn8IOWHM U3 6noK8 4. KonuqecTao nepe-

n8B89Mb!X II npiiHHM89MblX KO,r!OB nonC'IHTblBa9TCSI npn noMomu C'leT'lHKa 

(GnoK 7). Ynp8aneaHe o6MeaoM aatjlopM8!1Ueli ocymecTBnHeTcSJ B 6noKe 6 no cnr-

118n8M1 KOTOpb!MH o6M911HB810TCSI ycTpOI!:CTBO I! M8IDUH8. 

Jlng CBS!3H C M8IDI!HOli yCTpOliCTBO nepeKniO'l89T B pelKHM "CBSJ3b,. npn 9TOM 

Konbi ~o6p8meaast' nocnenoa8TenhHO Bhi61!p8IOTCSI (npa noMoma Menneaao nepeKnro

'18eMoro C'l9T'li!K8 C nematjlp8TOpOM 118 8 Bb!Xonoa,a 6noKe 3) "! l!llni!UHpyiOTCSI 

(npa noMoma untjlpoahiX n8Mn :rnn8 HH-2,a 6noKe 1 ). H8 nynhTe ycT8H8BnaaaiOT · , __ 

OllHO,I!3 B03MOlKHbiX 3H8'l9HHi!: 2N , 'COOTB9TCTBYIOIDee yK838HHOMy B .. o6p8me

HHH". Bhi6aparoT oalio us M3Y nnSI. nonKnro'leaast K axony ycTpo.ll:cTI'I8. c;Ira8n 
' 161 

,Bh16op M3Y' non8eTCSI a Bhixonuoi!: KOMMYT8:rop H3MepnTenhuoro ne.IITpa • 
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PaccMOTpnM pa60TY yCTpoAcTna B pe~nMe 'Cnnab'. nocneaonaTenbaocTn oc

HOBHbiX onepann:lt n ynpaBnmomnx cnraanon noKaaaabl Ira pnc. 2. B ncxoanoM co

CTonann MaWHHbl (MaWHHa B pa60'I9M COCTOS!HIIH, H 06MeH HHiiJOpMaUH9A B03Mq~ea), 

nocTynaeT cnraan •rOToBHOCTb', KOTOpbiA ae6noKnpyeT BKnroqeane ycTpoAcTna n 

oaaOBp9M9HH0 HHaHU!!pyeTCn aa Ta6no. nocne Ha~aTHn nycKOBOfi KHO!IKII H3 nynbTB 

B 6noK 6 noaaeTcn cnraan "BKnroqeaHe". np11 STOM B 6noKe 3 caraanOM 'BnoKH

ponKa" npeKpamaeTcn nocneaonaTenbHbii!: Bbi6op n llllai!KauHn KOAOB '06pameann". 

B" Mawnay noaaeTcn cnrnan 'Bbi30B", nnnnromHAcn Tpe6onaaneM (npaqnnofi) npe

pbiBaaHn TeKymnx Bbi'II!Cneanfi n noaroTOBKH MaWHHbi K "o6Meay HH<jlopMaunei!:. Ha 

Ta6no ycTpoficTBa ycTaaannnnaeTcn cnraan "'Bbi30B 3BM", !JOATBep~aaromni!: naqa-

no ceaaca: cnn3H. C naqanoM pa6oTbi MaWHHbi no nporpaMMe cnn3H B ycTpOi!:CTBO 

nocTynaeT OTBeTHbifi cnraan ( I!Mnynbc •nnoxo"). no sToMy cnraany ycTpofiCTB o 

noaroTaBnHnaeTcn K nepeaa'Ie 'o6pamea11n" n aa'Ta6no canMaeTcn cnraan "Bb130B 

3BM ". B sTo npeMS! B 6noK 11 nocTynaeT aanpnJKeune "Onpoc KnannaTypbi", B 

"'C'!eT'lnK" 11 6noK 3 (c'l,eT'IHK Bbi6opa Knanl!aTypbi) noaaroTcn cnruanbi ann ycTa

" l!OBKil B IICXoauoe COCTonune. B BM3Y" nocTynaeT Cl!rHan 'Ynpannenne' (no 

' KoTopoMy ynpannenue pa6oTofi BM3Y nepeaaeTcn ycTpoi!:cTny), 11 BbmonnneTcn 

ycTauonKa B 11cxoaaoe cocTOSIUI!e (c6poc aapecnoro C'leT'IHKa H cyMMaTopa) BM3Y 

II n.oaKnro'leHHOrO M3Y. nocne OKOlr'IBHI!n yCTBHOBKI! CHHMBIDTCn Cl!rHanbi "BnOKI!

pOBKa" (Ha Ta6no IIHaiiUHpyeTCn cnrnan "YcTaHOBKa"), H 113 6noKa 6 UOA89TCn 

ynpannnromee nanpHJKenue 'nepet:ta'la". B 6noKax 4, 5 H 10 DbmonunroTCSI. nepe

Kmo'leHIISI anSI nepeaa'lH 'lHCen. B 6noKe 8 paapeweno npoxoJKAenne liMnynbCOB 'TI!I" 

n "KI!Il' B Ka6enb H cnrnanon '3anpoc" as Ka6enn. Ha Ta6no HHaHIIIIpyeT9SI CHrnan 

"nepeaaqa". Ha aTOM 3aKaH'lHBaeTcSI sTan nKnro'leHnn ll noaroTOBKH. 

C nocTynnenneM 113 MaWI!IIbi carnana "3anpoc' B 6noKe 8 <jlopMnpyeTcn HM

nynbc anSI TenepaTopa ... no KalKaOMY nycKOBOMY HMnynbcy Bblpa6aTbiB8IDTCn ABe 

nocneaonaTenbHOCTll aMnynbCOB ann Bb!Boaa, onpoca, npeo6paaonanun H nepeaaqu 

anyx oqepeaHbiX Koaon - HMnynbCbi "unxna nepeaa'ln', pnc. 3. ITo" c11rnany "'Bbi

noa", nponycxaeMoMy '!epea 6noK 11, Bbi6npaeTCSI nepBbil!: Koa 'o6pamennn!' • .Uecn

TII'lHbiA 4-pa3pMHbifi KOa npeo6pa3yeTCS! B ABOH'IHQ-aecnTH'IHblfi (B 6nOK9 12 .) ll 

noaaeTcn na nxoa 6noKa 10.· .Unn npeo6paaonannn nxot:tnoro Koaa B 6noK 10 noaa

roTcn TaKTOBbie I!Mnynbcbl y. cnrnanbi "Onpoc paapnaon ~, Bbipa6aTbiBa"eMbie ".B 6noKe 

•renepaTopa'. 3TH ~e carnanbi noaaroTcn B 6noK 9, OTKyaa K07lOBbie HMnynbcbl, 
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naqnnas:r c HMnynbca corapwero paapsma, sanocs:rTcs:r B EM3Y. nocne OKOH'laHns:r nepe

Ua'ln nepBoro qacna aaanorn'lHO nepeuaeTcs:r BTopoe 'lacno. 8Tn UBa 'lncna npnaa

MaroTcs:r MSWHHOH KaK 'ounH 32-paaprutHDIH KOU, H CHr'Han '3anpoc' CHHMaeTCSI nocne 

npneMa 32 HMnyllbcoB "TI1 '. (BpeMs:r a ann en aToro Koua B onepaTHBHoe sanoMnHaro

mee ycTpo:ficTBo MaWHHbi - 200 MKCeK onpeuens:reT sauep)KKy nocTynneans:r O'lepeu

noro carnana '3anpoc"). 

nocne nepeua'la KOUOB 'o6pameans:r' (nocne oTc'leTa 4-x HMnynbCOB '3anpoc') 

HMnynbCOM KOHUa cepna "TJ1·' (nMnynbCOM '32-TI1") B 6noKe 6 Bbin011HSieTCSI nepe

K11JO'l9HHe Ha nepeUa'ly UaHHblX, npn STOM B 6nOK 11 IrOUaeTCSI HanpSI)K9HHe "Onpoc 

M3Y". B uanbaeilweM HMnynbCbi 'BbiBou" nponycKaroTcs:r B M3Y ~ a KOUbi aa M3Y, 

IrOCTYiraiOIUHe B 6noK 10, nepeUaJOTCSI B MaWHHy, C npHXOUOM B 6noK "C'laT'lHKa" 

N -ro HMnynbca "3anpoc' ns •nynoTa' B 6noK 6 nocTynaeT caraan "OTc'leT', no 

KOTopoMy CHHMaeTcs:r caraan "Onpoc M3Y', no nouaeTcs:r cnraan 'Onpoc· cyMMaTopa' • . 
nocTynaromai!: B 6noK 10 'Kou CYMMaTopa" UBS)KUbl nepeuaeTCSI B MaWHHy, Ha STO 

BpeMSI pa6oTa 6nOKa 9 6nOKHpOBaHa, J1MnynbCOM KOIIUS CepHH "TI1' B 6nOKe 6 Bbl

Ir011HSIOTCSI nepeKnro'leHae ua npneM, B 6noKe 8 ue6noKapyeTcs:r npoxo)Kueaae HM

nynbCOB 'KI12', B STO )KG BpGMSI c6paCbiBaeTCSI COUep)KaHHO CYMMaTopa H ·paape

waeTCSI (no CHrHany "YnpaBneaue") 38IrHCb KOUOB B EM3Y, CHHMaaTCSI CHr'Hall 

'nepeua'la' , ao naunuapyeTcs:r caraan "npneM'. B uanBHei!:weM c nocTynneaaeM 

Ka)Kuoro HMnynBca '3anpoc' B 6noKax 4 a 5 Bbipa6aTb!BaroTcs:r UBe nocneuoBaTenb

HOCTH HMirynbCOB U11S! IrpHeMa, rrpeo6pa30B8liHS! H aanHCH UBYX O'lepeUIIblX KOUOB -

HMrrynbCbl 'UuKna npneMa' ua pnc. 3. no caraany • BbiBou"' B 6noKe 4 Bbipa6aTbi

BaroTcs:r "I1Mnynhcbl sarrncn" (no HMrrynBcy "3arrncb" Bblnonas:reTcs:r aanncb Koua, 

saaeceaaoro B perncTp EM3Y; no HMiryllbCy '+1 aupeca" - nepeKnro'lenne aupec

aoro C'leT'lHKa EM3Y; no HMnynbcy 'C6poc" - c6poc B peracTpe). KaK a rrpu nepe

ua'le B MaWHHy nepeUSJOTCSI TaKTOBble HMnynbCbl, KOUOBble HMiryllbCbl "KI12" IrOCTy

naiOT B ycTpoiicTBO c aauep)KKOi!:, onpeuens:reMoi!: sauep)KKOi!: B Ka6ene CBs:raa. nocne 

rrpeo6pa30B8HHS! B 6liOKe 9 KOUOBble HMirYllbCbl 3aHOCSITCSI B CYMMSTOp H perncTp 

EM3Y. 3aaeceHHbii!: KOU aanncbiBaeTCSI B EM3Y nepeu rrpaeMOM O'lepeunoro KOUa 

(pac. 3). nocne npneMa 2K KOUOB (rrocne nocTynnenns:r N + K caraanoB "3arrpoc") 

STarr rrpaeMa 3aBepwaeTCSI, B YCTpOi!:CTBO H3 MaWHHbl IrOCTyrraeT HMiryllbC "Xopo

WO" 1, no KOTopoMy B 6noKe 6 BbiirOliHSieTcs:r rrepeKliJO'leHae Ha nepeuaqy couep

)KSHHSI KOHTpOnbHOr'O CYMMaTopa, IrpH'lGM B EM3Y CHOBa IlOJtaaTCSI carnan 'Qrrpoc 
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CYMMaTopa•, 113 M81lli!Hbl nOCTYnaeT Cllraan "3anpoc" II KOA 113 ,CYMMaTopa AB8lK.[tbl 

nepenaeTCSI B M811111Hy. npll nocTynneHIIII IIMnynbca: ·xopolllo" 2 .B 6noKe 6 ljlopMIIpy

IOTCSI CllrHanbi BbiKniO'leHIISI, CHIIMSeTCSI Cl!rHan ~Bbi30B•, II ycTpOl!CTBO BblKlliO'laeT

cg, Ha Ta6no ycTaaaammaeTCH caraan 'CBH3b OKOH'leaa•. Ha STOM ceaac cansa 

saKaH'liiBaeTcsr. 

OniiChlBaeMan nocneAoBaTenbHOCTb onepau11l! ae nanSieTCSI eAnHcTaeaaol! a Mo

JKeT ObiTb H3MeHeaa H800pOM H8 KnaaaaType COOTBeTCTBYIOIIIHX KOAOB (HanpiiMep, 

nocne nepe.r:ta'lll 2N 'lacen cansb npeKpalllaeTcsr no cnraanaM "Xopo111o'; nocne 

nepe.r:ta'lH 'o6pal!leHHll' npHHHMaeTCll H3 M811111Hbl HHijJOpMaUHll. C npH3H8K8Mll, yKa-

38HHblMH B "o6pallleimn' II T,n,), B ycTpOl!CTBe B03MOlKHa sanHCb He TOnbKO npa

HHMSeMOl!, ao H nepenaaaeMol! naljlopMauun (acel! naljlopMaunn - no 4096 'lacen ann 

TOllbKO 'oopameHan'), B STOM Cny'lae 'HMnyllbCbl sannc11" Bbipa6aTbiB8IOTCll II npn 

nepeAa'le, puc. 3. Ha pa3llll'lHbiX aTanax cansu as MBIIIIIHbi MOryT nocTynaTb car

aanhi "nnoxo', no KOTOpbiM ycTpol!:cTBO, a TaKJKe EM3Y 11 M3Y ycTaaaannaaxoTCsr 

B HCXOAHOe COCTOHHHe (KaK nOK838HO CTpenKaMU Ha puc, 2), Tcr.r:ta nOCfie.[tOBa

TenbHOCTb onepauHll (a RIIAnnapyeMbiX Ha Ta6no c11raanoa) rroaTopneTcsr, 

06MeJI I!HijJOpMaUHeii C MSIIIHHO:ll KOHTpOnapyeTCSI aBTOM8TR'leCKR, npu STOM 

aaan11s pesynbTaToB KOHTpong aosnoJKeH Ha Mamaay. C aToll nellbio 'o6pameaue .. , 

onpenensrxomee nocnenyxomyxo pa6oTy CIICTeMbl eagan, rrepena:eTcg noaTopao - no 
' . 

caraany •nnoxo' 2. ( 06MeH naljlopMannel! B03MOJKeli n!IIllb nocne cpaBHeHIIH a Ma-

waae nayx 'oopameaal!"'). Bee nepenaaaeMhie KOAbi saaocHTC~ B 16-paspn.r:tHhll! KOHT_: 

pOllbHbll! CyMM8TOp (cyMM8TOp C UUKllR'leCKHM rrepeHOCOM ·eltllHIIU - 1!3 CTapmerq 
. /5/ 

paapnna a Mna.r:tillHl!, a:aanora'lHbili: ), a B cny'lae aecoananeHHn nepenaaaoll KOH-

TponbHol! cyMMhi c cyMMOll, Bbi'lncneHaol! a Malllaae (a cny;'lae cuog np11 nepe.r:ta'le, 

1!3-38 HenpaBUlibHOl! yCTSHOBKI! 3H8'1CHIJH 2N ) nepeAa'la IIOBTOpHeTCll·~. no-·cJiriia-· 

ny .. nn~xo" 3. Bee npannMaeMhie KO.r:tbi aaanorn'lllbiM o6pasoM .saRocn't'cg a KOH

TPOnhllbil! CYMMBTOp, nocnenliHM KOltOM IJ3 M81lli!Hbl IIOCTynaeT "o6p8Tll8ll KOHTpOllb-

Hag CYMM8" ( B~e "1" 38MeHeHbl Ha "Q' II Ha060pOT) 1 ·noaTOMy UpH IIp8BIInbHOM 

npneMe acex KOnOB B pa3pSIAaX CyMM8TOpa AOlllKHbl CO.r:teplK8TbCH TOJn,KO "1 ". Co

neplKaHHe KOHTpO/lbHOrO CYMMIITOpa B. M8111HHe 8II8llii3RpyeTcsr, II B cny'lae Renpa

BIInbHOro· nplleMa noaTopnroTcg nepe.r:ta'la n npHeM - rro cnrnany •nnoxo• 4. AaTo

MaTH'lecKoe IIOBTOpeHHe U03BOlllleT I!CnpaarrHTb Cny'lafil!ble I!CK8lKGHI!ll Rl!ljJOpMaUIII! 

ao apeMn ceaaca can3H. np11 noaTopnxomHxcn c6onx (nocne TpexKpaTaoro noaTope-
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RU!I onepanuA nepe.r:ta'IH - npueMa no xaxoMy-nu6o curnany 'ITnoxo') CB!I3b ppe

xpamaeTC!I. B sTOM cny11ae nepe.r:t curRanoM 'Xopomo' 2, Bb13hiBaiOmHM BhlKniO'IeHIIe 

' ycTpolicTaa, nocTYnaeT eme OAHR curRan 'ITnoxo•, u a ycTpoAcTae (na Ta6n:o) 

HRAIIUIIpyeTC!I cllrRan(a!)~~-~A ~~~u • Aaoc'r 2 • ( ecnu nocne.r:tReMY curRany 

'ITnoxo• npe.r:tmecTaoaan curRan 'Xopomo• 1) unu 'AaocT 1' (a npOTIIBOnono~ROM 

cny'Iae). BosMO~Ra!l npu'IuHa ocTaROBKH yxashiaaeTC!I c11rnanaMH -• AaocT', ne'Ia

TaeMhiM Ha MamuHe ycnoaRb!M 'IIIcnoM 11 HRciJopMaAHeA, nocTynuameA a BM3Y. Hs 

BM3Y aTa HRciJOpMaiJU!I MO~eT 6b!Tb Bb!B9A9Ra II OTne'IaTaRa B BUA9 U306pa~eltHSI 

ycnoBRoro 3Haxa (nllciJpb!)x). 

B onucbiBaeMOM ycTp.oitcTae npe.r:tycMOTpeHbi pe~HM CTupaHH!I uHciJopManua a BM3Y 

H pe~aM aaTOHOMHOA sanucu .r:tanRhiX, BhiBOAIIMb!X us M3Y. B sTax pe~Max MaWHRa 

OTKniO'I9Ha, H C!lrHanbl ynpaaneHIISI Bblpa6aTbiB8IOTCSI ( IIMIITIIpyiOTC!I) B YCTpOitCTBe: 

CHrRan, HMUTHpyiOWUli IIMi:IyJibC 'ITnoxo' 1, nocTynaeT C R8~8TII9M nyCKOBOit KROnKH, 

HMIIYnbCbl '3anpoc' reRepupyrotrCSI B 6noKe 8, Bb!KniO'I9RIIe YCTpoitCTB8 BblnonRSI9TC!I 

no CUrRany 'oTc'IeT'. Pe~UM 'CTHp8HHe' OTnH'I89TC!I OT pe~HMa '3anHCb' TaM, 

'ITO 6noKHpOBaRbl BMnynbCbl 'Bb!BOA' U '3anacb'. 

CxeMbl nepe.r:tB'III - llpBeMa KOAOB noKa3al!bl Il ReCKOJibKO ynpomeRHOM BBA9 Ha 

puc. 4. 

KnaauaTypa COCTOIIT 113 8 rpynn nQ 4 Kn8BBWI!bl9 nuReitKU. B nuaefhl:e OAHo

apeMeHRO MO~eT 6biTb BKniO'I9Ha OAH8 113 9 KROIIOK (nHHeii:KU C M9X8HU'I9CKOA 6no

KUpOBKOii IlKniO'I9HU!I KHOnOK aHanoru'IHbl llpiiMeH!IeMblM B C'I9THo-KnaBUWHb!X MaWH

R.:lX). OrpuuaTenbHOe Hlinp~elllle Cilrllana 'Bb16op' llpOXOAHT 'lepes KOHTaKTbl BKniO

'I9HHbiX KHoiiOK Ha IIXOAbl '.llewuciJpaTOpa: KO.r:ta' 1 II .r:tanee - lla IlXOAHOil: KOMMyTaTop 

( TpaasucTopbl ITT 40-IIT 71 ) • 

ITpu nepe.r:ta'le '06pameHHSI' ayneaoe Hanp~eHue curHana 'Oiipoc xnaaHaTYpb!' 

n?AaHo Il aMaTTepab!e ueUH TpaHSHCTopoa liT -40, ••• , ITT 70, a npu nepe.r:ta'le .r:tim

HbiX ayneaoe Hanp~eHue curHana 'Orrpoc M3Y"' noc-ryuaeT B aMBTTepHble uenn 

TpaH3HCTOpOB liT 41, ••• , liT 71. IIpu nepe.r:ta'Ie 'Ko.r:ta CYMMaTOpa' II npa npneMe 

TpaH3HCTOpbl KOMMyT8TOpa 3anepTbl. 

x) IlpHJIHMBeMBSI 113 MBWHHbl HHtjJopMBilHH COtl8PlKHT KOtlbJ 'o6pameHIISI
1 Jf tlP¥

HHe CpetleHIISI. /JnH Ytl06C7BB pacmappOPKSI Ile'I;,TBeMOrO M~-~p~ada STB ~,utjJopMBilHH, 
npetlCTBBJI9HHBH tlBOH'IHD-tl9CHTll'IHbiM KO,llOM, MO»ceT -CO,llep~Tb CII9IlllBIIbHble KO,llbl,_ 

yapBBJIHIDI1Uie aeqaTbiO (KOtlbl. 'C~oc HoMepa Ile'laTaeMbiX- 'IJrcen', '3aiipeT IIeqa

TH"':, '0cTllHOBKB :t;re'IBTH' H T.tl.) '2o.7/_ 
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Cnrsan&I nepenaBaeMoro (onpamnBaeMoro) KOilll. OTKphiBll.IOT llHOilhi BeHTHnhHhiX 

TpasccjlopMaTopOB TP17-TP -32, paapemall npoxo:lKilesne TaKTOBhiX nMnyn&coB. Tax

TOB&Ie HMnyn&Chi resepaTopa pacrrpellenliiOTCSI sa llBe cepnu: no 8 u:MnynbCOB (npn 

noMomu: BeHTu:nefi B18 11: B19, yrrpaBmreMhiX Tpu:rrepoM T4), u: u:Mnyn&Chi cepu:fi 

TH-A ll TH-B (pu:c. 3) IIOilll.IOTCSI Hll. BXOil TpasccjlopMll.TOpOB COOTBGTCTBGHHO 'IGT

Hh!X II: HG'IGTHhiX pll.3PSIIlOB. B SMHTTepHhle IIGIIH Tpll.H3HCTOpQB. CXGMhl npeo6pll.SOBll.-

Hllll IIOilll.IOTCSI IIOCltellOBll.TeltbHO, Hll.'IHHll.SI C Tpll.H3HCTOpOB llBYX CTll.pWHX pa3pSIIlOB, 

CHI"Hll.llhl .,Onpoc pa3pSIIlOB'., pu:c. 3. C BhiXOilOB I1T24 - I1T39 KOilOBhle HMnyllbChl 

15 
IIOCTYIIll.IOT IIOCliGilOBll.TellbHO, Hll.'IHHS.SI CO CTapmero pa3pSIIlll. ( .,2 '), Hll. BXOilhl 

I1T8- I1T23 11: llll.ltee - B eM3Y, a 'lepe3 llii:OilHYIO c6opKy - Hll. BXOil yCKltHTGliH 

HMIIyllbCOB 'Kl11' (I1T4, -hT5). Ilpu: npu:eMe KQilOB OTKphiThl BXOilhl Tpll.HCcjlOpMll.TQ

pOB TP1-TP16, Hll. KOTOph!G I!OCTynll.IOT KOilOBbie RMIIynhCl>I, pacnpe.ilensreMhle lUl 

llBe capilli: ( 'KH-A" R 'KH-B •, pu:c. 3) Tll.K :lKG, Kll.K R Tll.KTQBhiG HMIIyiibchi lip II 

nepella'le. 

CxeMa npeo6pa30Bll.HRSI KOilOB IIOCTpOeHa Hll. OCHOBa CTll.Hilll.pTHhiX SltaMGHTQa 

Mll.WHHhi 'Mu:scx-2., (u:cnOn&3yeTCll 8 nnaT Tlliill. 4Y). MMIIynhChl "KH1' IIOCTYI!ll.10T 

CO CXGMhl npeo6p83068HHll C He3Hll.'III:TeltbHOfi aanep~KOfi OTHOCRTGltbHO Tll.KTOBh~ 

HMIIYltbCOB (llllll K(iMlfeHCll.IIRH STOfi 3ll.llGP:lKKH I!pHMGHGHll. ltii:HHSI 3ll.llGp:lKKH Jl2 Hll. · 

0,5 MKCa~t). HMnyltbChl -'KH2"' I!OCTynlliOT c aanep:lKKOfi 16 MXCGK OTHOCRTGltbHO 

nMnyn&cos TH (nsofisaH aanep)I{Ka a Ka6ene oxono 15 MxC;ex:). ::ITo o6ycnaBnu:-aaeT 

OTHOCHTenhHO BhiCOKHe TPGOOBllHHll K CTll.OilltbROCTH IlOliO:lKeHHH KOilOBhiX It TaKTOBhiX 

HMIIynhCOB. PaaispQChl ttOltQ:lKGHitH KOilOBhiX HMnyllbCOB OTHOCHTeltbHO Tll.KTQBhiX He 

npeBb!Wll.IOT 0,1 MXCGK llliSI OIIHChiBll.GMOfi CXGMhl, 'ITO npa llliHTanhHOCTR HMtlynhCOB 

1 MKcex a nepu:one cnenosaHRll 4 MKCeK anonse nocTll.TO'IHO. B cxeMe •resepaTopa"' 

nepHOil CliGilOBll.HHll Tll.KTOBhiX HMIIYltbCOB 4 MKCeK 3ll.llll.GTCH I!pll IIQMOWit ltHHHH-38-

IlGp:lKKH n1 (npnMeHGHa CTllHilll.pTHaSI nHHHll aanep:lKKH Ha 10 MKCGK, 1200 OM, THIIa 

n3-r -2-10~1200). B aTofi :lKe cxeMe aanaeTcsr nncxpeTHan aallep:>Kxa, pansan. 4 ne

pnollaM, llliSI 381lep:IKKH npeOopa30Bll.HHSI HMnyltbCOB 'KH2" (nnn TO'III:O.lt I!OilC~OfiKH 
IIOltO:lKGHHll HMI!yltb.COB "'KH2"' OTHOCIITGnhHO "'TH' HCI!Oltb3yeTCS! liHHHSI 3ll.ll9p)KKH n3). 

B pe-:7K.HMe "'CBSI3b"' CHI"Han "'3anpoc"' nocTYrraeT Ha BXOil- aanepToro; 6no~tu:sr

renepaTopa (IlTl) II: Bhl3h1Bll.GT cjlopMHpOBll.IIHe OllHOI'O HMI!yn&ca, Tll.K Kll.K llliHTeltb

HOCTb BXOilHOI"O CHI"Hana MeHbme BpaMGHil BOCC'l'll.HOBltGHHSI B CXGMa. (B. 'pe:lKRMe 

"'3anacb • sarrpSI)KeHHe · "'3anu:cb"', nonaBaeMoe sa apeM!I paoOThl, ahl3hiBaeT reaepnpo-
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BaHne TSX )1{9 HMUYllbCOB·C -nepnOil·OM -600 MKCex.) .• 3T·OT HMIIynbC c6paCbJBaeT Tpnrrepbl 

TI n T4-T7 n aanycKaeT onnoan6paTop OBI. Ha BhiXOilHOro cnrnana OBI (cnrnan 

'BhiBOil q~·cna•, puc. 3) B cxeMe ycnnnTensr YI cjlopMnpyeTCsr aanepmaHHhili nMnyllbc1 

ycTanaannaaromnA Tpnrrephl T2 H T3 B HCXOJIHOe COCTOSIHHe. npn aTOM OTKphlaaeT-- . ' { 

CSI BSHTHnb B3 n 3aKpbiBB9TCSI BSHTHnb B6. J1Mnyllbc C BbiXOJia Y1 qepea HnH 31 

Y2 nocTynaeT na axon nnnnn aanep)I(Ka n1. 3anepmaHHhiA na 4 MKCeK nMnynbc c 

OTBOJia aTolf nnHHII qepea BSHT!Inb B3 CHOBS )'l03BpamaeTCSI B nBHHIO. BbipaoaTbJBae

Mble B CXeMe H";!llY,nbCbl llOCTynaiOT "'epe3 11n11 4 Ha BXOJI ycBnHTensr TBKTOBb!X HM

nynbCOB (nT2, nT3)1 a 'lepe3 HnH 5 - Ha C'IST'IIIK T4-T7. nocne OTC"'eTa 16 HM

nynbCOB c BhiXOJia aenTnnsr B15 na ycnnnTenb Y8 nocTynaeT. _nMnyllbc nepenoca, 

Bhi3hJBaromnA c6poc Tp11rrepa T2 n. npexpamenne renepannn • 3TOT me BMnyllbc 

npoxoJIBT qepea aeHTBnb B17 (BMnyllbc .. 16-TH') n aanycKaeT OBI 1 npB"'eM Tpnr

rep TI nepeKniO"'BeTCSl B cOCTOSIHHe '1 N I ·aaKpbiB8Sl BSHTHnb B 171 HO OTKpbiaaSI 

B16. nocne OTC'IeTa 16 nMnynbcoa BTopoA cepn11 renepannsr npexpamaeTcsr ananorn'I-

HbiM o6pa3oM. C BbiXOJIB B9HTHnSI B16 llOCTYUBeT UMnynbC KOHU8 BTOpOlf cepHH 

(*32-TH"). 

npH nep.eJia"'e \KOJIOB Ha BXOJI CXSM HnH 41 HnH 5 BMnynbChl llOCTYllBIOT 'lepe3 

BSHTUnb B71 KOTOpblli OTKphlT HallpSI)I(9HH9M 'nepenaqar. npn npHeMe aTOT BeHTHnb 

3BKpb!T1 II Ha BXOll HnH 4 HMnynbChl nocTynaiOT 'lepea BSHT!Inb B41 KOTOphlli OTioO 

KpblT, xorna Tparrep T6 Hnn T7 a cocTosrnJtn "0". Ha axon HnH 5 nMnynbchl 

nonaroTcsr qepea aeRTHllb B6 c aanep)I(Koli. .llnSI 9Tol;'o nepabiA renepnpyeMbiA HM

nynb9 no.aaeTcSI c aa.aeplKKOA 10 MKcex ( qepea nnHRIO aanepmKH nt) na axo.a 

aeHTHnsr B5 n paap~maeT npoxom.aen11e "!eTaepToro nMnynbca na axon Tpnrrepa T3. 

nocne nepeJ~:niO"'SHHSI. TpHrrepa T3 BSHTHnb B6 OTKpb!TI II B C'IST"'HK HOCTynaiOT 

HMnyJibCbl 1 HB'IHHIHI c USITQI"O. Tiocne OTC'IeTa 12 HMnyllbCOB Tpnrrepbl T5 R T6 

nepeJ~:niO"'SHbl ·a COCTOSIHU9 '}" 1 H BSHTHJ!b B4 38Kpb!T. B pe3yJibT8T9 aTOI'O HB BXOJl 
{; ' 

HnH 4 nocTynaeT I6 nMnyllbc;oa. nocne OTC"'eTa 16 nMnynbcoa renepannsr aMnyllb-

coa npeJ~:pamaeTcsr. TaxnM o6paaoM1 npn npHeMe Konoa a renepaTope BbipaoaTI>IaaeT

csr 20 nMnyllbcoa. npn aToM pa6oTa c'leT"'aKa T4.-T71 a Taxme "llemncjlpaTopa onpo-. .. 
ca• n aenTnneA B18 n Bl9_1 ynpaanHeMhlX aTHM C"'ST'IHKOM1 aa.aepmana na 4nepHona. 

B J~:a'JecTae aenTnneA B3-,B 19 npHMenenhl .anOA\Io..,xpanccjlopMaTopnhle cxeMhl1 

ycnnHTenn . Yl-Y3, Y9, YlO Bhlriciimelrbi c TpanccjlopMaTopnoA narpyaJ~:oli. C'JeTnhle 
' ., ' ,' . \ .: 

Tpnrrepnhle SI"'eliJ~:n Tl 1 T4-T7 ablnonnenhl no cxeMe c ynpaanHeMhlM aanepmaHHhlM 
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/5/ 
sanycKoM , 11 sa.r:teplKKa nepeKmo'leHIISI Tpllrrepa cocTaBnSieT 1 MKCeK. C'!eT'IHK 

nocTpoeH no cxeue c ycKopeHHhlM nepeHOCOM, 3a.r:teplKKa IIMnynbca nepeHoca He npe

BhlwaeT 0,3 MI;CeK, nocneAHee o6ycnaBniiBaeT OAHH~KOBYIO 3a.r:teplKKY BhlXO!tHblX CIII"

HanOB 11 CHIIlKeHne noMex Ha Bbixone nnonHoro • .llew111jlpaTopa onpoca'. 

KacKa!tbl nT2, nT3 II nT4, nT5 o6ecne'IIIBaiOT ljlopMHpOBaHHe IIMIIynbCOB C nnHTenb

HOCTb!O 1 MKCeK H 8MllnHTYAOil: TOKa 6onee -300 Ma AnSI nepe.r:ta'IH no Ka6enro 

PK-100-7-11 Ha paccTorume 1,5 KM. YcTpoll:CTBO aKcnnyaTn:pyeTcSI npononlKIITenb-

HOe BpeMSI, 

n II T e p a. T y p a 
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