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·r. BBWHU 

MHorxe ycorpolcorBa (IU!\PPOBHe liHAHKaTops, nepwopaoropw, IU~!Jlpone

llaor:&, Te:aeoratln) !rp60yJ)'l' npe,1tCTaBJI6H~ll HHcl>OpKallHH B ,1tBOJARO~)t8Cll'l'IA

ROM xo;~te. }:(Jill nepexo;~ta O'l' JtBOIIIllHOro xo;u;a., noc'l'ynallll\ero, Ranpoep, c . 
;D;Boaquoro cllenxxa, ueo6xo,Jtonpeo6paaoBaoren,JtBOllllHOro xo;~ta B ;D;Bo

HllHO-JtecR'l'HllHH~ (anrr). 

CYJI\6C'lByD'r pa3JIHlllUI6 KeTO,ltli upeo6paaOBaHIIIll HS ,ltBOHlJ:HOa CIIIC'r6Mii ll 

JtBOIIIllHO-JtecnorlllllHym. Hax60Jibmee npoeHeHxe noJiyliHX weTo~ nocJie~o~a

'l'en»aoro npeo6paaoBaHHR/I/; STo2 we~o.lt Ko~eor 6Hor~ peaxxsonaH ;D;Byma

ronHK cnoco6ow, xor;~ta C.ltBHr H xoppe~n•a liHCJia B nponecce npeo6paao

BaHHH pa5,1t6JI8HW BO BpeKeBH /!,2/, H O,ltHOWarOBHK, KOr)ta 3TH ,lt~e One

panHH BlifiOXBHD!CH O;ltHOBpeweHHO C llOYO~~ KOM6HHRnHOHHOn JIOrHKK /3/. 

IlOCJI8,ltHHit CllOCOO HBJIR6TCR 60Jiee·SKOHOMHliHNM, Ha,lt6XHHK, OCiecneliHB&6'1' 

O~HOCI/IT6JIDHO BYCOKOe 0HCTp0,1t8IC~BH8 H llOJIOZeH » OCHOBY pa60T!i OnH

CiiBaeKOrO 6JIOKa·nltfi. 

liJlOK ,lJJUI BlifiOJIHeH B C'l'aBJtap'l'e RCAJlAC11 /4/. BxO)tHO~ !tO;lt MOZ6'1' 

HK3TD wagciiiKYI' 24 .ltBOHllHYX paapH;~ta. Hax6om.mee Jt8CRTltliHOe liHCJio, xo

oropoe wo~eor 6HT» npe;~tcoraBJieHo c noKOII\&~ )taRBoro npen6paaoBaorena, 

paBHO !6 777 215ro• 

BpeKa npeo6paaoBaHHH cocoraBJiaeor IO MKCeK. 

Od~Htt BH)t 6JIOKa npe,1tCTaBJieH HU pHC.l • 

-3 
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~c.2. IlpDitJIIlllllnllU cxe•a ~e'!p~. 
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2. IIPWIIWII PAEOTH Mil 

Ilpeo6pa30BaHHe KO~~ HS ~ecg~HqHOI CHCTeMH ll ~BOKqHo~~ecgTHq• 

HYD ocy~eCTBnfl6TCH OJ!.HOmaroBHK n~cge~oBaTe~bHHM M6TOAOM B BH• 

XO.ll.HOM perHcTpe JUUI,cocTaBJieHHO.M HS BOCbMK TeTpaA.KUAa:I TeTpa• 

Aa (pHc.2) IJpeACTaBJUI(;lT C060A qeTHpexp'aspJJAHHI cqeTqHJC H8.1•X 

Tpllrrepax C KOM6HH8Inl0HHOI JIOI'l!KOI, KOTOPM . OilpeAe.Jige'f C00TB8'fo 

CTByDm;He yiipaBngDD!He ypoBHH .711 K ,D.JIH K!Ut~OI'O TpHI'I'epa TeTpa,nH 

H saaqeHKe CHI'HaJia nepeaoca ei+I B cTapmyD TeTpa.ny B saBHCil• 

MOCTH 0'1' TeKym;HX COCTOHHHI TpHI'I'epOB H.Cili'HaJia nepeaocaei OT 

MJia,nmel T6TpQAB.IlepeXOJ!.HCOCTOgHHI TpHI'I'epOB T8Tp~H IlpHBO~eHH 

B Ta6JIHUe Ha pHc.J.Ha KaK~OM CHHXpoHKilY~bC6 IlpOHCXO~HT y~B06HH6 

CO.ll.epKKMOI'O TeTpanH no KOAfJID·I02,IlpH 3TOU K.pesyJIDTaTy yABOeHHg 

npH6eBJIHeTcH I,eC4H coAepaHwoe npeAHAYm:eB,MJIQAmea TeTpSAH npe

BHmaJio A6CHTHQH06 3H8Q6HH6 4 K H~ T6T~ IIOCTynaeT CHI'HaJI ne• 

. peaoca ci .B nepBol, caw oft MJia,ltmea T6Tpa,lt.e ~o6aBJieHHe I JC pesyJI])"' 

TaTy YABOeHHH npoHCXOAHT.eCJIH aa TeTpaAY nocTynaeT I HS BXOAHOro 

pei'HC'l'pa,CHI'HaJI nepeHOCa C ll CJI6AfDIIJ'D TeTpanJ BHpa-
i+I · 

6aTHBaeTCH BcerAa,KOI'Aa yA:Boeaaoe·saaqeaxe TeTpaAH npe:&HmaeT 9 2• 
Bxo~ J • K AJIH qeTHpex TpHI'repoB TeTpMH MoryT 6HTD onpeAe-

Jiealll xax: 

··.F:t:· cd 
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GHrHM nepeaoca ci+I ~OpKHpyeTCH COr~aCHO BHpaK6HHD 

t:i+I • AS+ A4A1 +_A4A2 • (2) 

B K~OK ~Kne npeo6pa30B8HHH B ~ORe BHpa6aTHBaeTCH naq

Ka.H3 24 caHxpoHunyR~coB.z ~Bozqaoe· qH~o,saHeceHHOe BO Bxo~

aoa 24-pasp~HHA c~BzroBHB peracTp,noc~e~oBaTe~~Honpo~BHraeTCH 

CTapmHMH pasp~aKH Bnepe,ll qepe3 TeTpanH BHXO~HOrO perHCTpa H 

COOTBBTCTBBHHO KOppeKTHpyBTCHofiOC~B 24 CHHXpoHMUY~~COB npo-

uecc npeo6pasoBaHH.II saxaaqKBae~ca, H c·o,llepuuoe BHXO,llaoro perK ... 

CTpa npeACTaBR.IIeT qHQRO B ~BoHqao-,lleCHTKqHQY BHABo 

Ha pHc.4 npzBeAeH npHvep npeo6pasoBaHK.II ABOKqHoro qHaRa. 

I1IIIIIllllllllllllliiii1 

2~ 0 

I!OCRB.24 C,llBKrOB qHMO UpKHHMaeT BH)l 

I OliO 0111 0111 0111 0010 0001 0101 

0 
107 10 

:3. E1IOK...CXEIIA JUUl 

lillox-Cxeva npeo6pasoBaTM.II KO.llOB npeJicTaueHa Ha pKc.5. 

OcHOBHHMK ysnaKK AAll .IIBnaDTc.ll: 

1)~24-paSp.ll,llHHI C)lBHrOBHA perHCTp,B KOTOpHA B nap&&A~~

HOK KO)le BBOAHTCH ABOKqaoe qKcno,noAaea~ee npeo6pasoBa
HIID. 
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2).reuepa-rop 11 5-pasp!l,llHHt'l _o'le'nHx CHHXpoHJ.myaco:e, CJiyJ:a• 
. ·' ' . •' ,:-..:· ' 

~x A4Y. nocxeAOBarexLHHX CABHro:e x npeodpaso:eaHHH xo~a. 

B KaQOil ItHIUle npeodpaSOBaHil.ll BiipadaTHBaeTC.II IIa'IICa H3 24 
, . . ·. . . •. 

CHBXpoHilny .IDO OBo . -

3).BHXO~HOI 29-paspa~HHB perHCTP1 COQTOH~Ht'l ~5 BOCLKH_TeTpaA . . . ._; ;.__ ....... 
C KOKdiiH8UHOHBiilllii cxellallH ynpaaaeHH.IIoBHXO~BOI perHCTp cnye 

:· . .., . . . ' , . . -. . ' 

. J:H'l' ~.II npeodpaso:eaHHH _xoita H xpaaeHHH ero B .~BOH'IHO-~eca ... 

TK'IH~l ~OpKe.iaJ:~a&_Te'l'paAa CAyJ:HT ~H npeACTaR4eHH.II OAHOA 

AeCH'l'II'IHOA IUi~pH.B BNXO~HOil :pe:HcTpe 'ceML IIOJlBHX TeTpaA H f. 
- .. -

o~ua,ca11as crapma.~~,Hennnuaa.Oua np~cTaRXeaa o~HHil TpMrrepoK 

H co~ep&H'l' sia'leHHe 8-ro,cTapme~o ~ec.IITH'IHOro paspaAa,xoro~ 

poe B ~aHHOil npeodpaso:eaTe~e HHXOr~a ue npe:eHmae'l' I. 
·;. • - ' l • 

4 ). Cxe11a · ynpaRXeHHH, BIUlll'laDJila.ll ~emHij)paTOIJi _. ~ymuUIB _KOK~~-,-. 

cyd~peCOB H_ CX9Kii BUpa60T~H OCHOBHHX CHrHanOB,yiipaRn.llll• 

JllKX padoToA"npeo6pasoi3are~.H 11 ero CBHS.IiYH c ~pyrHKH dJroxauH: 

. I. "C6pO;C BXO~HOrO perHCTp~" • (Z+C_+NA0F9)s.r_,_ 

. _2. "C6pop_ TeTpM K, C'l.CH" .. (Z+C+racf9)S.I+NAO~I6SI . 
3ror·cllrHaJI_ CJiy:&KT_~.n.li c6poca :BHXO~Horo perH_c-rpa,c'leT'lHKa 

CHixpOKUOYALCOB H ynpn!K!D~X rpHrrepOB • 
., . ' 

3~ ''3anHC:&" =. NAOFI6SI+NAIFI6SI 

paspemaeT_ SaHeCeH~~ ~BOH'IHOrO KO~a BO BXO~HOA perHC~p. 

4. "Ha'lano npeo6paso~aH:'f.ll" ... NA.if16s2+NA? s2 . .. . . . 16 . ' 
CJiyJ:HT.~.II sanyCK~ reaepaTOpa CHHXpOHWIYXLCOB_ •. 

5. "KOH_!3~ npeo6paSOBaH_H.R:" 0 3TO.T CKrHaJI. Biipa6aTHBaeTC.Ii1 
~ ' ' . ' • • ' ' . t ~ . . ·• " . 

xor~a noKa3aHHe c'leT'IHKa citaxpoHMny.n:r.co:a cTaHOBHTCll paBHHil 
t~: ·: . ~ - ' .. ' . . . ~ ~ 

24,H CJiyJ:HT .;!lJill sanpellleHHll pa6oorH reaepaoropa CHHXpoHiliiYJI:&·co:e. 

CHrHaJIH "Ha'laJIO npeo6paSOBaHH.Ii" -~ "Koaeu np~o6pasoBaH~_.Ii~ . : 

-CJiyJ:a'l' ~.n.ll ~OpllHpOB8HH.H na'IKH HS 24 

xa~o11 UHKie npeo6paso:aaHH.Ii xo~o:a. 

CHHXP?KWIJy.nLCOB B 

6. •qTeHHe I" .. NA0F0 npeA~a3H~t!e.\{O AX.H Ct!HTUBaHH . .H 
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I - 24 paspaAOB Buxo~Horo perHcTpa no warHcTpanhHHU maHau 

Ilx~4. 

7. •qoreHHe II"• NAzF 0 
cnyaHT AH~ cqaruBaHKH corapmHx,25.• 29, 

pasp~oB 'IKC4a no MaracrpanbHHM mHHau R~ -_R5 • 

8. _ "PadOTa" ~3TOT CHrHaJI BUBO~HTC~ Ha mKHJ "P11 MarKCTpanH H Ha 

B~~~K~;ac~riTau;-pa;~>eu,ycT~HoBJie;;ua H-~-~;:;~;~R ~;~~:;; -d;o-

Ka.CKrHan "Pa60Ta"B03HHKaeT B l.IOIU~HT flOCTy!IJleHK~ HS 6JIOK 

KOUaMH NA0F16 K CHH!A:aeTC.II CKrHaROM "l\oHeU npeo6pa30BaHK.II" • 

OH woieT ClttTb~-HcnOJii3oiaH .zVr-.ii -3anj£Ta-o6Iiaiiiei!lili-K 6.iioKj-BO-

Bpeu~ npouecca npeo6pasoBaHHR KOAa~ 

9. "8anpoc11 UO.IIBJlHeTCK Ha mHHe '!L" uarHCTpanH DOCJie OKOH'IaHH.II 

npouecca npeo6pa30B8HH.II RO~a,cHrHSHH3Kpysr 0 HaJIH'IHH B dJIORe 

npeo6pasoBaaHoro Ko~a H o Heo6xOAKMOCTH ero c'IHTUBaHH~,H CHH-

uu'fosr KowaMOR NA
1

F 0 • Kpoue Toro, "3anpoc" uoaeT duTY> CH~T 

ROUSH~ OR NA0F IO H CHrHaJxOU It C6pOC TeTpaA H C'lomf" • 

IO. "OTBeT" I T.e. HK3Rldi JlOrH'IeCKHR ypoBeHb Ha uarHOTpaJlhHOR mH

He "Q" , DO.IIBJl.lleTCfl BC.IIKHR pas·, KOrAa 6JIOR . npKHHUaeT o6pameH-

HYD K Heuy ItoUaftAY. CarHan " OTBeT" onpe~eJI.IleT TaKae co-

CTO.IIHK8 dJIOKa npH npoBep!(e- ero ROUaH.Il.OB NA0F 8 1 npH STOW 

Q=I 1
T.eo Ha mHHe "Q" HU8CTC.II HH3RHR noraqecKHll ypoBeHh 1 

eCJIH B dJIOKe COAep&HTCfl npeo6pa30BaHHHll K0~1 8CJlH ae B 6JIO• 

xe HAeT npouecc npeo6pasoBaHHR RO~a,To Q •0. 

II. Kor~a dJIOK npuHHuaeT o6pameHgyD R·Heuy RouaHAYiHH3RHR JIO• 

rK'IeCRHI ypoBeHb UO.IIBJIReTC.II TaK~e Ha uarHCTpaJibHOi mHHe "X". 
B dJIORe ~ll HCDOJih3YDTC.II CJ16AYD~e KOUa~U H CHrHaJIU ."CAMAC": 

I. KOUa~li 380HCH NA0F16 

2. ROUaH.ll.li 'ITeHHII NA0F O 

). KOUaHJJ.a cdpoca NA F 
0 9 

H 

H 

NAzFI6 

NA?o 

4. It01il8HA8 npoBepKH "3anpoca11 
NA0F8 

5. KOKaHAa c6poca "3anpoca 
NAOFIO 

6. CHrHaJIU N, z, C, SI' S2 • 

10 

. 4. DOCJIE.llOBATFJlbHOCTb PAIDTH JUUI. 

Ha pHc~6 npe~cTasneaa BpeweBHa~ ~arpauua pa6oTu 6Jloxa. 

B HCXOAHOe.COCTO.IIHHe 6JIOK UO&eT dtiTh yCTaHOBJieH·CHrHanauH 

11llO~OTOBK811 Ha UarHCTPaJIY>HOI maRe "Z'; "C6poc11 Ha mHHe "C", 

-::::---------c-~•~ll_aH_i~K~~NAoFg -~-. NAOFISSI ~npH'IeU KOUa~a NA0F16S1 HC .. 

ntiHy,syeTca ~a c6poca BUXOAHoro perHCTpa,c'leT'IHKa cHHxpoHu• 

nyJlhCOB H ynpaBJl.IID~HX TpHrrepOB B ·Ha'laJie K~OrO HOBOrO nH• 

KJia nPeoi5pa30B8HH.II.BliXOAHOI perHCTp. B TaKOJl c6poce He Hy&Aa• 

; . eTC.II,IlOCKORbKY B Kallt,ll~M UHKne npeo6pa30BSHWI OH O'IH~aeTC11.3TO 

U03BOJI.IleT_npOH3BO~HTh 38UHCh.BQ~XOAHOR perHCTp O~HOBpeUeHHO 

CO cdpOCOU OCTaHhHHX perHCTpOB H TpKrrepOB 6JIOKa1 T.e. BO Bpe• 

wa ~eficTBH~ xo~o~aHAH NA0F16S1 • 

B HHTepBane KelltAY- c.HrHanmm "Haqano npeo6pasoBaH.HH"~NA0F16s12 
K "KoHei( npeo6pa30BaHHJI 11 ,KOTOptil -~OpKHpye'l'C.II B uoueHT 1 

KOrAa nOR838HHe C'leT'IHKa CHHXpoHuny.lhCOB ~_OCTHraeT 24, npO• 

HCXO~HT npotecc npeo6pasoBaHH.II RO~a.Bpeua npeo6pasoBaHH.II onpe

AeJiaeTc.II 'l8CTOTOI reaepaTOpa H 'ISCTOIBHKH xapaKTepHCTHKaUH 

KHRpocxeu H cocraBnsrer IO Mxcex. 

llOCJle OKOP.'IQHH.II npco6pa30BaHH11 B BHXO~HOM perHCTpe 00• 

~epUTC.II lJHCJlO B ABOH'IHO-A8C~'l'H'IHOll KO~e,o qey CHrHaJIH3HpyeT 

"3anpOC11 
- HH3RHB JIOrH'IeCKHB ypOBeBb Ha U8I'HC'l'paJibHOI mHHe 

"L" .C'IHTHBSHHe npeo6pa30B8HBOI'O K_O~a npOII3BOAHTC.II B AB8 npH-

eua: no xoua~e "qTeHHe 1" no uarHcTpaJihBUU mHaauR1-r~4 ne

peAaDTC.II I • 24 paspJI~H 'IHCJia,no cHrHany "qTeHHe II" - ocTaJID

nue 25 + 29 CTapmHe pa3p!'UI.ti COOTBeTCTBeHnO no mHBaU R1~R5 •· 

II 
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5. P!UIIY P.AEO'l'H ,WI 

B 64oxe npeAYcvoTpeB~ ABa peaxva pa6oT no cnoco6y saae• 

CBBHH ABOHqaoro KOAa BO BXO~HO! perHCTp: 

1) peKHil "CAIIAC" ,xor~a KO~ .SaHOCHTCJi no KOilaH~e w.
1
yr

16
s

1 

cpasy BO Bee paSp.li~ BXO~BOrO perHCTpa no KarHCTpanDHHil mH~ 

aax " • w ;" 
I 24 

.,2) pe&HII "3Bil" ,nOSBOJUIDII{HI npOHSBO~HTD SaHeceJiHe BXO~HOrO KO• 
-0- >---~-~- -~---~-~-- ~~----

~a 0 16-pasp~HHX perHcTpoB 3BW B ABa srana: caaqaia no KO• 

ll8M6 1IAc!I&SI npOHSBO~HTCJi sanHCD 16 WI~IDHX pa3pMOB KOAa 

110 IIIIH8Jl WI • Wif3 ,no KOMaHAe NA
1

F16s1 ntl IDI!HBM w
17

+ vt
24 

SBHOCJiTCJi OCT&nDB~e CTapmHe paspH~H.BpeveHHBJi ~HarpaKYa pa• 

60TH npeo6pasoBaTenn B aTOll peaHue npHBe~eHa aa pHc.7. 

6. KPATKKE XAPAKTEH1CT~KK 1WI 

iHPHHB 6nOKa ABOBHaH B CTBH~apte "CAIIAC",)4,2vu.Cxella BHnonae

HB neqaTHHX MOHTB.X:Oll HB ABYX neqaTHHX nnaTax • 

Ha nepe~ael naaenH 6noxa (pxc.I) yOTBHOBneHH ABe cHrHanD~ 

aue naxnoqKH: •a~6op• H "Pa6oTa",TyM6nep AnH nepexnDqeHH.Ii 

pe&HKOB pa6oT~ H B~coxoqacTOTHHI pas~eu ~H nepe~aqx cHrHana 

"Pa6oTa11 
• 

TIHraaxe 6noxa +6B ! 2,5%,notpe6neaxe TOKa 2a. , 

fipeo6paSOBaTenD KOAOB pa60TaeT B CHCTeMe BHBO~a HB!POPKBUHK 

H8 UHtponeqaTaDII{ee JCTpOICTBOo 

B SBKnDqeaae aBTOPH KcKpeHHe 6naroAapsT ·E.XllekeBcxoro sa no

nesaue o6cy~eHHH H COBeTH,T.repnHK H B.H.llaKCHileHKOBy sa pas

pa60TKy xoaTaa~x cxeK H HsroTOBneHHe 6noxa,B.A. CuMpHOBa sa 

llOilOII{D B OTn~Ke 6~0K8 Ha 3BY,K.ll. Ee~HKOBy H HryeHa lyxa Sa 

COTPYAHHqecTBO B OKOHqaTenDHOi OTnaAKe 6nOKa B CHCTeKe B~O~a 
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a~opxa~~ Ha ~~pone~aTa~~ee yctpoacTBo, B. TymHHcxoro - sa 

H&CTpOIKy BTOporO SK56Hn4Spa dAOKao 
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