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I.Odmee OITHCaHHe CITHpaHbHOrO H3MepHTeHH 

YcTpO~CTBO 11Crmpan:&Hiiltl H3MepMTen:& 11 (Cit1) npe,nH83 iial.leHO ,nnH 

CK8HHpOB8HHH CHMUKOB C nyalilpbKOB!iiX K8Uep npM 3KCITepH~eHT8n:&HiiiX 

MCCH8,l\OB8H~RX H8 MO~HiiiX YCKOpMTenax. Cit1 HBnHeTCH ITOHJ8BTOM8TMl.leC

KO« yCT8HOBKO«, paCCl.lHTaHHOA H8 pa6oTy COBUeCTHO C Y1P8BnHID~e~ 

3JieKTPOHHO-Biill.lMCJIMTen:&Ho~ uawHHoil (3BM). YnpaBnem'le :wcne,noBaTen:&· 

HOCT:&IO pa6oT!il npM6opa H KOHTpon:& aa Kal.leCTBOM HauepeHlll.ii ocyme

CTBHRll'JTCSI orrepaTOpOM, rrpH 3TOM OOH:&WMHCTBO tl)yHKUM« Ol!epaTOpa 

MOl!teT BhiiTOnHHT:&CH 8BTOM8Tllll.leCKlll C ITOMOlll:&IO 3BM. YCT8HOBK8 Clt1 pac

Cl.ll/IT8H8 H8 l/13MepeHl/IH 50-75 O,l\HOBepWliiHH!iiX COObiTHL1 B tlE.C. 

OcHOBH!ile rrpiiiHUliiiTbl MeTo,na crrlllpan:&Horo CKaHIIIPOBBHl'H 61ilnlll 

ctl)opuynlllpoBaH!il ,noKTopou An:&Bapeuou B 1958 ro,ny, a c 1965 ro,na 

"Spiral Reader", paapa6oTaHHbl« rpynno~ AJI:&Bapeua, Haxo,nliiT

CH B 3KCITnyaT8Ullllll /I/. 

Hllll!te ITpliiBO;lll/ITCH 011HC8Hllle OCHOBH!iiX yanOB OITTl/IKO-NeX8HMl.leCKO~ 

l.laCTl/1 M aneKTPOHHhiX 6JIOKOB ynpaBJieHMH ycTpo~cTBa "CnMpan:&Hiil« 

lllauepl11Ten:& 11
, paapa6aTb!Baeuoro B ]a6opaTopllllll Bbll.lMCJIHTen:&Ho~ TeXHIII

Klll lii aBTOM8Tlii38UliiH OlilHH. B paapa6oTKe OT;llen:&HiiiX yanoB Clt1 npiiiHM

MaJilll yqacTllle crreuHanHCT!il 1113 pH,na ,npyr111x uayl.lHO-Hccne;llJBaTen:&cKli!X 

opraHH38UH~. 

I.I. OcHOBHble TeXHHtleCKIIIe ,naHHble 

I. llpe;llnonaraeuoe cpe,nHee BpeuH oCipa6oTKH CHHMKa c Haoe5pa

JKeHHeu o,nHoBepwliiHHoro coCiliiTHH npuuepHo ,nonsHo obiT:& paBHO 15 ceK. 

2.CyuuapHaSI cpe~HeKB~paTHl.lHaSI norpeWHocT:& HauepeHHH nono
xeHHSI Jill'Jdo~ TOl.lKH, pacnonoxeHHoA Ha o6pa6aTbiBaeuou cH~uxe, He 

~OJ!l!tHa 6b1Tb donee 21 5 MKM. 
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3. llaJtC:IUIAJILRHit ~YC CDKpa.II>HOI.t pa3B8p'rltB, DPJIB8,UBHYI 

X DJIOCXOCTK CBHKKa, ~OJIX8H paBHST:&CS 55 MM. 

4. B xuHcrpyxiUIH nepHcxona npe~yc~~arpHBaercs B03110XHocn 

CxaHHpOBaHHH H300pax8BXS o0pa0atHB88110rD•CBKIIXa JIHOO O~BOI pa

~H8JII.BOI J116;Utll (pa3118p 25xi0 IIXII2), JIHOO ,D;Bylla, paCDOIOXBBIYJDI 

p~o11, HIH uuepcue11 co cseroBHII ~xuerpo11, paBBHII IO IIXII 

(H83BaBHYe ]l83118pY DpHBI,JtiHY X DIOCXOCrH CBHIIX8.). 

5. Yr.~~usas cxopocn BpaateHHS xosHqecxoro Oapa6a&a nepHcxo

na DpHHsra paBIIOI 600 00/IIHB. 

6. BeJiuqilaa pa6oqHx nepelle•eaJd xaperox H3KepHru:&aoro 

cro.11a no X-11 Y-HanpaBJeHHSII npHHara pasaol 230 H 80 MK, coor

sercrseaao. 

7. Maxi:BIIaUHYI pa311ep oxaa cpHUIIOBoro xaaua BHOpaH paB

BHII 227x?7 1111
2 • 

8. Y3U CIIIRY npoeXIUII.t ~OJIXIH ,JtODYCEa'l:b OJJ;BOBp8111BBYII 

yctaHOBKY QttYpex py.IIOROB DJI8HKH IIIKPHBOI 50, 70 IIJIH 80 1111 X 

.Jt.IIHHoR nn&:QI B py.11oaax ,~~;o 300 11. 

9. YBI!BQIBI8 H300pax8HKS CHHIIEa Ba 0630pBOII 3KpaH8 DYJI:&

ra xoarpo1s H ynpaBJieBHS npHHSTO IO-xpatRHII, ua axpaae BKY 

yBeJixqeaHe !aoOpaxeBHa npxasro 200-xpatBHII. 

10. B ~ocraB ycraBOBKK CH BXO.JtKT ynpaBia~as aJexrpoauo

BYQHCIBteJI:&~s 118WHHa. ~aBHHe, DOJIYQIHBYI B npoqecce 06pa60TKH 

CBBKEa, BaJt!DJIBBanrcs Ra KarBBtBoR .11eare, • ,D;U:&Relmas o6pa6or

xa B8,D;ITCS ~a 60JI:&mol 3BM. 

II. HopllaJI:&BY8 YCIOBHS pa6orH yct&HOBKK: re110eparypa D0-

118.8BHI 20 .t 2°C, OTBOCBTIJI:&BaS BlaXHOCt:& B03,D;yxa 50-6~. 

I.2. 0nBCaKB8 CTpYKTypBOI CX811H 

OO•as 61ox-cxe~~a CH npBBe,Jteaa aa p1c. I. Ha Bel noxaaa

BY OCBOBHHe J31H Dpi60ph, ODTKX0-118XaBKqecxas qacr:&, 3JI8KTpOB

BHe 
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C5noKB, ynpa:&ru~mue OUeJI:&HHUB yanua o~uo-~~exau•qecxol qac~•, 

I ynp&BllHI!llllill Blli'U1CmiT8ll:&B8B M8EHH8 C H8C50pOM C'l8BA8PTBIIlt yC!

poiC'fB BBO)t8-lllliB<))t8. 

llpHHUHJIII8lll•ll8B CX8118 OnTBKC)-118X8HIIqecKOI' qacu DPBll8)t8B8 

H8 pliO. 2. 0C5pae5 i~lliB8eJOdt CHBIIOK ? np081UIPY8'fCB O:ABOBpeii8HHO 88 

oe5aopHHI aKpaH I, pacnonoae&BHI nepe)t onepa~opo11, H& yc'fpoiC'fBO 

nonyqesHS cnap~;uol paaBep'lKI !2 (nepllcxon) • sa ysen IISIIepeBJB 

penepHHx xpecroB 9. llpoex~HOHHas cHcre11a cocroar: as ocBerarens 

14, ¢HJII>liOBOrO K.'IJiana C 00pa0aTHBaelliDl CHHliKOll 7, ,JtByx 00'118KTIII

BOB 4 H 6 ,ItJlJI np•>6X!lHH CHJiliK& Ha 3KpaH Jl Ha nepHCKOD, I,Byx DOJIY-

npoapa'IIHHX aepxa 'I 3 11 8 H ,u;Byx orpaaalllllHX aepxa.11 2 • 5. 

~HJ1:&1101Udt KliH8ll H8DO;IlBHUO 88Kp8Illl8B 88 BepxBel K8Pe!K8 

HSIIepuen:&soro c~~ona !6 H 11oae'f nepellel(at:&CH no :ztBYJI BSIUDIHo

nepneH;ztHKYnHPHHU HanpaBlleHHHll (X-B Y-aanp&Bll8HIH) OTBOCBT8n:&BO 

BenO;ztBBIBOrO yanu np08KUHOBBYX OC5~8KTBBOB 4 B 6. ~ HSII8p8BHH 

nonozeaBB xaperoJ: CTOll& acnon:&aymo.rcs :ztB8 oo.rcqeo.r&HX yana I5 c 

. ;llll(lpaKIUtOBHI.JIIB ptilll8'fKaMH. YnpaBJiesae :ztBD&HHell Bsllepao.reuaoro 

CT0:118 OCYIIl8CTBllftEITCft C noliOJU>D 3ll8KTpOBBiliX C5JIOKOB nepeMe.eBU 

no x~a Y-8anpaBJIEi8lUDI. 

YaeJI cueHill upoexuHB npe,ll;cta:&ru~e'f coe5ol pa11y c yc'fa8oueu-

8611B 88 Bel clllrUI:&IIOnpOTHZBillllll 118X8H111811811B 1 KO'fOpaB IIOZ8! nepe~e-

11!8Tl>Cft no H&npaBJ:ftllii!IDI OT80CBT8:11:&BO B8118pB!8.1:&BOrO C'fOU. Kaz

)lHit cilHUKOnpoTBZliHI 118X88H811 COC'fOBT HS DpB81180I B IIOMJ)II81 

C5oe5as !3, B8,li;YIIlBl: poJIHKOB • (loroanexo.rpaqecKoro yana oqBtWB&HIB 

CJIJZ8Ci80A BB()OplltUHK, H118DJil81!Cft 88 OC5paC58'fHB88MOI qlo'l0M8BK8 • 

ITpo~eCCOII noHCK8 H ycTaHOBKH B ~Hn:&IIOBHI 11:888.1 Hyauoro 0811118 

c npoexuzel o6paCaTHBae11oro coOHTBB ynpaBJIBe'f SBII. 

Yaen Jrt8118peUIB penepBiliX KpectOB COCTOB! 118 DJ18ftl 9 1 88 &o

TOpOI pacnonozeBl 11!8ni H O'lll8pc!B8 C nepexpeCTB811. Wena YC!8BOB-
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~eBH napaxne~~Bo nneqaM penepawx Kpec~o:s oOpaOa~YBaeuoro CHKKKa, 

cnpoeitHpo:saaEoro aa nna'ey 9 (no ue DtWlB aa uaa]gd upec~). C:se

To:sol DOTOK ~3 KBK~OI me~H DOCTYD86f 88 Of~en~BHI ~OfOyMBOKB~en~ • . 
OTBepcTHe c repeapecTHeu pacnonoaeao :a uec~e nepeceqeBBB nna~& 

C OUTBqecKOI OC~m, npB 3TOU U6B~p nepeKpeC~IB COBM611t6B C DO!m

COM cDKpaJI~Bc St paaBepTIGI. HeOonaas qacn noopa:a:eau cBDKa, 

orpaauqeaaas OTBepcTHeu, BuecTe c nepeupecTBeu npoeuapyeTcs ~o

no~BBTe~~HHY oO~eK~HBOI aa ~OTOKBTO~ :sa~oaa IO npouYaneaaoa 

T6X6B113BOBHOii ycTaHOBKB. ld300pa:a:eBB6 C ~O'fOK8T0~8 BB~OB8 BIII

B0,1UITCH Ha aJ:paH Blll~eo-KOBTPO~~BOrO yc~pOICTBa I7 (BKY). 

llyll:&T KOHTpOJIJI H ynpa:rme&HJI COCTOIT 118 OOsopeoro 8Kpa&a I, 
BKY I7 1 OCIUW~OrpacJ1a C aanOYIIBaBBeM, nyn~a UYXCTOpoBB81rt CBRSB 

onepa~opa, c iiBU (cBeTOBOe TaOno), KBODOK ynpa:sneBKB H "mapa 

nepeuemeau" IS. 

llpHHIUI..mtan~au cxe11a nepHcKona I2 noKaaaaa aa pBc. 3. Koa•

-qecm 6apa0aH.C 3aKpeM6HBHII Ha H6M MOCKBU 36pK8JlOM I npHBo

,1UI'lCH :so Bpaiteaae aneKTponara~eneu 9. Kape'fKa 3 c:ssaaaa 11epea 

Hanpa:&nHIDmHe C KOBB116CKIIIU 6apa0aHOU 2 II BP811186TCR BM6CT6 C HBM; . 
Kpoue TOI'O, JCapeTKa IIOS6T nepeuemaT~CH no Hanpa:&nHDIUDI B~O~It 

OCH KOHHti6CKI)l'0 6apa08Ba. llepellemeBHe KapeTKB OCYDt6CTBnH6!CR 

napo~ ~llHT-ri8Ka. BHH'l 7 npHB0,1UITCH BO BpameBHe 3X6KTPOABHraTe

neu 8, ynpaBcrHeUYM OT 9BM, a raHKa 6 uoaeT nepeue~~taT~cs TO~Ko 

nocT:y nnTeJI&H l, H 11epea 'fHI'B 5 nepe~aeT a To nH:a:eBHe aa Kape~KY 

3. CBCTOBOH ~OTOK, OTpazeBHHI OT aepKB~a 11 DOCf3D86T H8 1116nlt !~ 

oopaaynmaH Koozopol uanpaBneBa BAOXI. ocH DpameHKs KOBHqecuoro 

6apaoana, H ~anee, OTpaaHBDIHC~ OT aepKana 10, nocTynaeT Ha :sxo~ 

~OTOYMHO:a:H~enft 4, CHr&an C KO~Oporo nepeAae~Cft B O'fcqeTBHI 

KaHan AnH noone~~mel o0pa60TKH. 

llpe Bpa~eHHH KoaxqecKoro oapaOaaa c:seTOBul no~OK nocT;ynaet 
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Ha •ellll BS KO.Jlllll6Bt)l 80BH ODp08IUIPOli8HBOro Ha nepBOKOD K80CSpa

&61UUl t DPH STOll pa ltiQO KOllltll6BOI 80Bii 88BBOH! 0! DOJ10&8BU Ka

peTKll 3. 0'fOil;Jl8 HO iO t q'fO npB OOO!B6!0'flJYillll811 ;JlBH&6DB K8p6'fD 

1101:et C!uu noJiyqea :~ omtpMitBaH paa:sepTxa cnpoeupoll8ssoro •aocs

paaesu. llapauetpH OnBpaJlltBOI paa:sep'fKB 88BBOH! 'fOnltKO O'f peaK

liB paC!O'fH ;JlBBraTeJia 8, TIOOKOllltK;y KOBHqecKHI 6apa6aH npHBO~!OH 

BO BP811l8HBO llBHr8T3l1611 9 C TIOCTOHHBOI yrJIOBOI OKOPOC'fltll. B npo

ueooe onHpallltHOI paaBepTKz,npe nepeoeqeHIB lll&nltll Hao6paaesu 

Clle]\8 1 ::meKTpOHHH8 CX611H O'fC116TBOrO KBH8ll8 OIIP6ll6Jlllll'f BIIIIJIH!y;Jly 

oarsana, ero mupaHy, yrnoByll a pa;llHanltHYil xoop;llHHBTH TO'QKH nepe

celleiDIB, a Taue !fopuzpym sa BHXOlUIHX peracTpax OTOllenoro RB

sana KO;JlH llOllY116HHWX B6J1Bqu. 

llpK OKBHKpOBSRIB ORBKKOB B CH HOilOnlt8YilTCH llBB OHC'f6KH KOOp

;JlBHB'f: npRYOyrOJIItHBH (X,Y), OBH88HH8H 0 B8116pHT6llltHHM CTOJIOII, H 

llOllHPHBH ( R,, 9 ) , CBH88HH8H 0 nepHOKODOII. B DPHIIOyrOJIItHOI CBC

T6116 KOOp~Ha'f ODI6lle~H6TCH ll0J10&6HB8 penep=ax Kp6C'f0B 1 BepmBHH 

OC!pa68'fYB86110rO CCC!HTBH K onop~YX 'f0'Q6K (DOOJ16;JlHB8 ll81l'f ;JlOilOJlHa

T6JlltHYil BH~OpiiBUBJt 0 OJ16;Jlax o0pa6a'fHB86110ro C00Y'fBH). H8116p6HB8 

KOOpllJolHB'f 'fOqeK B1,0lllt Olle;JlOB 006H'fKH DpOH3B01tll!OH B DOJIHpHOll 

CHC'f6116 KOOp;llBHa!, npz STOll BepmHBB cqOHTHB ;JlOn&Ba OH'flt OOBIIe•e

HB C llOJIDCOII Cmtp~llltHOI paaBepTKB. 

BY11HOllB'f6JlltH~~ 118BBB8 ZODOJlltSYeTOH AnH opraHH881lHB BCero 

npoueooa oC!paC!O'fiQ , H8KOIIJ16HHH DOllY116BBYX ll8BHHX 1 a 'faDe llllH 

KOHTpolUl aa ;JleltcTJ:Bell onepatopa H xaqecuo11 paC!OTH ycTaHOBKH. 

llp8KTH116CKB BCe OC:HOBHH6 yaJIH llpBOOpa ~HKIUlOHSllltHO HeSaBHCKIIH 

• cBHaaHH ue&JlY cc16ol TOJIItKO qepea SBY c DOIIOII!Itll nporpauuy 

ynpaBJieHHH. 
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1.3. noc4e&oBaTe4eHocTL onepanH~ B paOoTe C! 

q!06Y DOBCHH!~ B88BMO~eftCTEH8 O!Ae&~BHX yanOB npa6opa H 

paOOty CH B ~enou, paCCKO!pHU OABB HS B03UOZHHX ~apH~H!OB opra

BH88UIH paOO!Y CM B cnyqae, xor~a 6on~mHHOTBO onepi~ BHnon

HHetcs 8BTOU8!H'II8CKBo 

nocne OKOB'IIaBJUl o6pa6o!KB HeKoToporo cooyus, wreo6w nepei.t

TH x cne~m~euy, onepaTop HaaBUae! KHODKy °Cne~OMee coowue". 

llpH S!OU B <l!HJI:&UOB~ KaHan 14SUepH!6Jl))BOrO CTOJla C DOUOJil))m yaJia 

CUeHH npoe~ft ycT8H8BnHB86TCH CHHUOK nepBOI npoeKmlH CJI6~D

~ero co6Y!BB, oo.ro6paaHoro npa npocuoo.rpe. Pa6oo.roa ya:na cueHY npo

exmdt ynpaBJlfte'.r 9BM Ha OCHOBe nonyqeHHOl npH DPOCUOT)le H aanHCSH• 

HOI Ha uarHHTHOI :neHo.re aswopua~a. 

06pa60TK8 CHHUK8 H8'11HH86TCB C ODpe~e:neHHB KOOp~IH8T penep

HYX xpecTOB. SBM Ha ocHOBe aapauee aaAaHBOft HHWopuai~H ynpaB

nse! nepeueDteHaeu Hauepao.renHoro CTo:na o.rax, 'liTO aao6I•aaeHIIlft on

peAeJieHHYX penepHYX xpecTOB nocneAOBaTenHo nepeceKaJ~ xpecToo6-

paaHwe J116JIH, pacnonozeHHHe Ha nnao.re yana zauepes:HB penepHHX 

KpecTOB. llpz coBYe~eHHK zao6pazeHHB nneqa KpecTa co nenm B 

9BU DOCTynam! A8HHY6 0 KOOp~HaTax HSUepKT6JI))HOrO CTCJ18 B STO'.r 

uoueHT " Houep xpecTa. BoauoaeH TaKEe peaKY no:nyaBTouaTH'IIecKoro 

aauepeHHH penepHYX KpectoB. B aTou cnyqae SBM, ynpaBnHH nepeue

DteHaeu HSU6pHT6Jl))HOrO CTOX8, BliBOAH! penepHY6 KpeCTii DOCJI8AOB8-

Ten:&HO B 30HY 1 KO!Opas BHAH8 B YB6nH'116HHOU BHA6 BS pacnOJIOEeH

HOU nepeA onepaTopou axpaHe BKY. OnepaTop c nouolll))m mapa nepeue

Jil6HIIlft ynpaBJIH8! ABHZ8BH6U HSUepHT6Jl))HOrO CTOJl8, COBUe~aH HS06pa

Z6HH6 penepHoro xpecTa c nepeKpecTaeu Ha aKpaae BKY. locne Haxa

THH KHODKH "PenepHYe KP8yTii11 A8HBY8 0 KOOPAHH8T8X DOJI:>E6HHB HS

uepHT6JI))HOrO CTOJI8 H HOUep KpecTa DOCTynaD! B 9BM. 
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ITocne ~3MepeHHH penepHWX KpecTOB 3BM Ha OCHOBe nonyqeHHO~ 

npz npocuoTpe HH~opua~HH B~BO~HT BepmHHy o6pa6aT~Baeuoro co6~

THH B 30Hy, KOTOPSH BH~Ha HS SKpaHe BKY, 8 onepaTop C llOYO~LD 

mapa nepeM6[6HHH COBU6~86T TQqHO C nepeKpeCTH6U BepmzHy COO~THH. 

ITepexpecTze Ha SKpaHe BKY coBue~eHo c nonDcou cnHpaRLHOM pasBepT

KH. ilocne HSX8THH KHOllKH 11 CnHp8RLH8H pa3B6pTK8 11 cnpoe~HpOB8HH06 

Ha nepHCKOll H306pa~eHH6 CHHMKS CKSHHpyeTCH pa~H8RLHO~ meRLD, ne

peue~aD~eMCf no uTIHpanH yBenzqHBaD~erocH pa~yca. Onepa~HH TOqHo

ro coBue~eH~:H BepmzH~ o6pa6aT~Baeuoro coo~'HH c nonDcou cnHpanL

HOM p83BepTi:H He 8BTOU8TH3HpyeTCH H BCer~a HBRH6TCH 00H38HHOCTLD 

onepaTopa. J~aH~e, nonyqaeMHe B npo~ecce cKaHHpoBaHHH, Henpep~BHO 

llOCTynaroT B 9BM H O~HOBp6U6HHO B~BO~HTCH HS SKpaH OC~HRROrpa~a, 

pacnonoxeHHOrO HS nyRLT6 KOHTpORH H ynpaBReHHH. ITO BH~Y H306pa

X6HHH H8 SK]l8H6 OC~HRROrpa~a OnepaTop UOE6T 0~6HHTL KaqecTBO H3-

uepeHHH CO~ITHH, pemHTL BOnpoc 06 H3UepeHHH ~OllORHHT6RLHHX ToqeK 

(onopHHX T0116K) Ha cne~ax o6pa6aT~Baeuoro co6~THH H r.~. 

Ha STIJY o6pa6orKa CHHUKa ~aHHOM npoeK~HH coO~THH saKaHqH

BaercH,H on,3paTop nepexo~HT K HsuepeHHro cne~ro~e~ npoeK~HH H, 

~anee, CR6A/Dmero co6~THH. B OllHC8HHOM peXHUe H8 o6pa60TKY O~HOA 

npoeK~HH C05UTHH ~OREHO 38TpaqHBSTLCH B cpe~HeU OKORO !5 CeK. 

naHHU3 1 nocTynaromHe B 8BM B npo~ecce o6pa60TKH CHHYKOB, 

38ITHC~B8IDTC~ H8 MSrHHTHyro R6HTy. Iloc~e~y~aa 00pa6orKa HX AO~X

Ha npOBOAH1bCH Ba 60BbWOA 3BM /2/. 

!.4. B03UOIHOCTL HCDORL30B8HHH C~ B KaqeCTB6 
H3UepHT6RLHOrO nonyaBTOM8T8 C 8BTOCOITPO

BO!A6HH6U no CR68Y 

ilpH o6pa60TKe CHHMKOB Ha CM H306pa~eHH6 ~OTOrpa~HH npo

e~HpyeTCH H8 0630pHuM 5Kp8H CTOR8 onepaTopa H Ha ycTpOACTBO no-
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nyqeHHH cnKpani>HO~ paaBeprKH (nepKcKon). TaK Ka:c nepeuel!leHHe 1113-

uepKTeJII>Horo CTOJIB BU6CT6 C UJI6HKO«, KOTOpBR H~:O~HTCH B ~HJI:LMO

BOU K8H8Jie, OCyoteCTBJIH6TCH no KOU8H~au, nocryn8llll\HM 143 8BM, a 

nepHCKOfl UOXeT 6b!Tl> IIICTIOJI:L30B8H )VIR nonyqeHHH K]lyrOBOit p83Bep!KH 

fiOCTOHHHOrO pa~Kyca, TO IIIUeeTCH B03UOlltHOCU npai:TJ41leCitH 6e3 1113Ue

HeHIIIH 3JieKTpOHHO~ III OOTHKO-MeXaHHqecKo« 1l8CTeit I:pH60pa o6ecneqJII!b 

pa6oTy C~ B peEHue aBTOconpoBoE~eHHH no Hao6paE€HIII~ cne~a Ha o6-

aopHou aKpaHe. 

ECJIIII ~OTIOJIHIIIT:L nporpauuy ynpaBneHIIIR c~ no~nporpauuo~, o6ec

ne1lHBaDmett 8BTOCOfipOBOEAeHHe no cne~, TO peXHU pa60Tbl C~ UOEeT 

6b!Tl> 8H8JIOrH1leH peEHMy pa60Tbl 1113UepHTeJibHOrO no~y8BTOU8T8 THna 

11 CBJ/IfiHHK11
• B STOU CJI~1l86 C~ UOllteT HCfiOJil>30B8Tl>CH )VIH o6pa60TKH 

CHHMKOB Kauep 11MHpa6eJII> 11 H 11 CK8T 11
• B CBR3111 C 'feM, qTO KOHCTpyK

qiiiR nepiiiCKOfi8 fi03B0JIR6T CK8HIIIp0B8Tl> He TOJI:LKO oten:LD, HO H TOqKo«, 

C~ B peEHUe 8BTOCOIIpOBOEAeHHH MOlleT T8Kllte npHUeHF!Tl>CR )VIR o6pa-

60TKH CHHMKOB CO CTpHUepHO« Kauepbl C 1113UepeHH6M ~OHH38qiiiOHHbiX 

xapaKTepHCTHK TpeKOB. TaKHM o6pasou, npaKTHqecitH 6ea HaueHeHHI 

KOHCTPYKUHtt npHC5opa, BB6~H He60JI:LmHe ~OfiOJIHeHHH ~ nporpauue ynpaB

JI6HHH, uoZHo 3H81lH'feJII>HO paciiiHpZ'f:& :soauoeocTH n.lHMeHeHHH CR B 

OC5JIBOTIII o6pa60'fKR ~Jil>MOBOt1 IIIH~OpU8URH. Ha CTB~II-~BJII>HeAmett 

paapa60TKH npe]tfiOJISraeTOH BKJII01l6HH6 B COCT8B npHt)Opa C~ 6onee 

npocToro ycTpottcTBa MH nony11eHHR Kpyro:sott pa3l36JITKH. IlpHueHeHHe 

)VIR 3TOit U6JIH OTHOCHTeJII>HO CJIOmiOrO yana nepHOit01!8, B03MOJitHOCTH 

KOTOporo B 3TOU peuue He 111Cfi0Jil>3YIDTCR fiOJIHOCTbl!l, paqHOH8Jil>HO 

TOJII>KO B HaqBJI:LHOit CT8~HR pa60Tbl npH OTJI8~Ke npOl'P8UUbl ynpaBJie

HHflo Kpoue TOr~ HCTIOJI:L30B8HHe npOCTOrO ycTpOt1CTBl KpyrOBOt1 pas

BepTKH He60JI:LWOrO pa~Hyca, Tpe60B8HHH K KOHOTPYKI,HH ItOTOpOrO 

3H81lHTeJII>HO HHEe Tpe~OB8HIIlt1 K nepHCKOny, TI03BOJIH~ YB6JIHqiiiT:& OKD

pOCTb OJiellteHHH. 
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IT. OnKCaaHe KOKCTPY!U!H ODTHKo-uex&HKqecxoH~ 
cnxpan,aoro HauepHrena 

B npo~ecce npoexTHPOBSHHH 6Hno paccuoTpeuo ~ecxon»Ko BapHaH

TOB KOHCTPYK~HH CH. B qacTHOCTH 1 PSOOKSTPHBSnacL BOSKOKHOOTL 

HSrOTOBn6HHH npH6opa HS 6aae KOOp~HHSTHo-paCTOqHO.~O CTSHKS 

~HPMH "MHxpouar npea~eH" uo~enH BKOE 3!5x450 (neJeMe~eHHe xauepH-

ren»aoro crona no X-H Y-xoop~HHa!aK 250 H 400 UU OOOTB6!CTB6H-

Ho); paccU8!pHBSnCH BSPHSH! KOHC!pyK~H npH60pa C ~BYUH 8BTOHOY

HHUH H3U6pHtenLHHUH OTOnaUH H PH~ ~pyrHX. B peaynLT8!6 npoBe~eH

HOrO 8Hanmaa H p~a o6oyEAeHHi 6Hn npHHH! B8PH8H! npH6opa, o6~A 

BH~ KO!Oporo nOK838H H8 pHOo ~3/. 
B cne~n~X paa~enax OnHOHB86TOH KOHOTPYKUHH HSH6onee O!

B6TO!B6HHHX yanoB CH. 

06~HA BH~ xauepaTenLaoro oTona noxaaaa ua p~o. 5. Ha nnare 

IO xauepxrenLHoro orona Ha mapxxono~BnHHKax nepefe~aetofi opeAHHfi 

K8p6!K8 2 (X - K8P6TKS). BHyrpeHHHe no~mHDHHKH 1 H.inpSBnHD~e ne

peue~eBHe xaperKK, RBnnnrca onopBHKK, uapyxHHe - no~npyzH-
, 

HeBY K 00fl8CTBIRDT CBIOBOe 3aMHKaHHe. ll&4H08 nepeue.eaae 
KapeTKB no H8DP8Bn6HBD X COCT8Bnfi6! 250 UUo BepxH:IH Kape!KS !4 

(Y - xaperxa) yorauoBneaa ua X-xaperxe B nepeuemaoroH oruocHtenL

uo uee no aauKHyrau npxauarHqeoxxu uanpaBnHID~u. Honuoe nepeue

~eaxe Y - xaperKB oooTaBnHeT !00 uu. Kaz~oe xpaAHE:e nonozeuae 

Kape!OK orpaHHqeHO ~BYUH KQHeqHHUH BHxnnqarenHUH (HopuanLHHU H 

8B8PHIHYU). llpHBO~ xape!OK ocy~eOTBnH6TOH napol BrHT-rSIKS !2 

H IJ no uanpaBneHHn X H napoR BBHr-raRxa 5 H 6 no Hanpaanesan Y. 

llapa BHHT-raiKS BH6paaa one~HSnLHOI KOHOTPYKnHH 1 c6eoneqHB8D~el 

OTCYTCTBH6 nn~TS H noCTOHHHHA KOS~H~6H! 
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TP8HBB B II8P8A8'18. llpHBO~e BHH'rl:i 12 H 5 CBH38BI:i ~epes 088~~ 

TOBI:i6 pe~KTOpY 0 8l16KTpo~r8T6llHM. II H 4, COOTB8TOTB8BBO. 

llolloaeHHe corolla no X-H Y-aanpaBl18BRBM aauepHeTCH o nouo~m oor

C'IeTBYX ya~oB o ~~paKUHOHBHIB pe•eorKSK• 9 a I, ooorBeTCTBeBBo. 

mar mTpHXOB, H8H806BHYX Ha AH~P8KqHOBHOI pemeorxe, PiB6B IO IIKM. 

Ha IIJI&Te IO aaKpeiiJieas Taue uaaw ooBeTHT6Jl:&HOI cz,;orew 7. 

~Hll:&IIOBYI K8H8~ 8 yOT8HOB~6H HB BepXHel K8p8'rK1l !4. ~14KC8-

nHH nneHKH B ~Hll:&IIOBOII K8Ha~6 ooy.eOTB~He!CH C IIOIIOI~» IIpiCOCB. 

0TK8'1K8 B03;ztyX8 IIPOIISBOAHTCH qepea K&HaBKy, p8CIIOllOH6HBym IIO 

nepHII6Tpy OKHB Wa~:&IIOBOrO KaHana, H qepea AOIIOl1HKT6J~BI:i6 OTB6p

CTBH, KOTOpYe H688BHODO OT K8H8BKH 008;ztHB6HY C OlilC~·euol OTK811K1il 

BOS;ztyXa. 

llo~OZ6HH8 nneHKH BAOll:& ~BBY ~H~:&IIOBOrO Kaua~a B8IIP8Bl1H6TOH 

one~Han:&HYIIH BHCTynaua. C OAHOI ooropoaH ~Hll:&IIOBoro Bauana pacno

nozeHH H6IIOABHZHY6 Bl:iCTynY, 0 Apyrol - IIOAnpyzHH6HHb8. llepeA B~l 

'16HH811 CRCT611Y OTK8qKI B OOYl80TBl16HB811 npHC008 IIJ16BK8 AO~H8 

ONT:& BBeAeHa B ~Hll:&IIOBwl K&Ball. 9Ta onepaqaa ocy•eoTBJlHeTOH o 

IIOIIO~D IIOABHZHOI npKIBMHOI PBIIKH, yCT8HOBl16BHOI Ha ~pOBmTeiHe 

ysna npoeKnHOHHYX oO~eKTBBOB ~Ha pHCYHKe 5 H6 IIOK88818). 

2.2. Yae~ OJI8BW Dp06xg!l 

Ha pHC. 6 IIOK888B yaell CII6BI:i npoeKIUdt 14 HSIIepllTO~:&mdt C'rOll 

0 ~14Jl:&IIOBYII K8H8l10. 7' pa8116l6JiHY8 Ha CT8HHB6 I c~. Ha paue Y8ll8 

CJ16HY npoeK~I 3 yCT8HOBl16HI:i '16TI:ip8 ~14JlhiiOIIpOTHZHYX 118X8BH8118 4. 

PBIIa BMecore c ~~~:r:.uonpoTHZHYIIB uexaazau8JIH uozeT nep~ll6l8T:&OH no 

HanpaBXHD~ 2, 38HMM8H OAHO 143 4 BOSIIOZBYX ~14KCHpCB8HHYX no

l10Z6H~. llepeue•eHHe ee ocy~ecrB~nercg KpHBOmHIIBYII ~exaHMsuou 

8, npHBOAHIIYII BO Bpa.~HHe Sll8KTPOABHraTelleM.· ~HKC8~J! DOllOZ6HBJl 

pauy npOiil8BOAHTCH C DOIIO~D pl:i'lara 9 B IIJ18HRH 0 yr~y0»8KIHMB !0. 
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lipH KSJt;ztt>ll ~KCHpOBaHHH nonoseBHH pauw o;zu~a Ha nneaox, yc

~aaonneHHHX :B ~HJil>KODpOTHIBHX K8X8HH8K8X, H8XO;ltHTCft Ha;zt ~ail>KO

Bml Kaaanou Hauepz~eJll>HOro c!rolla, ecna Kape!rKH c~ona aaHW1811! 

HeKO!ropoe aa;ztaHHoe nonosea•e (ana.ul>Hoe n02IoseHHe). B a~ou nono

zeHHH nneaKa 1: nouOIIU>II npHDJIHOil pauu uoseT 6H~l> B11e;zteHa 11 

I}}HJil>K011liiH KaH<lll. IIocne npHcoca ee, ,n:u roro, l!TOc5lil oc5ecnel!HTL B03· 

MOSHOCTL CBOc5J,n:Horo nepeue~eHHH H3UepHTeJILHOrO CTOJia npH Heno,n:

BHJ:HOM Y3Jie C !leHiil npoeKI~Ht!, ,n:OJIXHli c51iTL Oc5pa30B8Hli CB060,n:HO BHCH·. 

~He neTJIH ITJ!e~KH 6. TpH OCT8JibHlie DJieHKH B 3TO BpeUH HaXO,n:HTCH B 

Ha~HHY~OK COC~OHHHH 5 loi9X;zty BS;zty~HKH pOJIHKaYH ~HJil>KODpO~HIROrO 

uexaHHaua. Cu~Ha yc~aHonneaaoa 11 ~l>YO:BOY KaHane nneHKH npoac

xo;ztHT CJI8;ltyKllll Ul o6pa30Y • .l{S11JI8RH8 1103;ztyX8 B KSHS11K8 llJHJlbYOBOrO 

KaHana DOBHIDa3~CH ;ItO STMOC!lJepHoro, H llJHnl>YODpO~HZHiiiA Y9XSHH3Y, 

HaTHrHBaH nne~Ky, Blii6HpaeT ne~ 6. IIocne ~oro KaK nneHKa aa~H

HeTCH, KPH1IOW mHI:Ut uexaHllall 8 nepeuelitaeT pa.My B cne;ztyll~ee, aa

;ztaaaoe llJHKCHp)BaHH08 DOJ10:18Hit9.ilOC.lle 3TOro DOBTOp.lleTCn ODHCaHHaH 

Bli!We DOCJie,n:OBiT8JibHOCTL onep~HI. 

~HJll>MOllp)~HSHHI Y8XSRM8Y ;ltJIH KaZ;ztOM nJISHKH COCTOHT H3 ;ztByX 

O;ltHHSKOBiiiX Y3[0B, paCDOJI0:16BHiiiX CJieBa H cnpa11a OT· H81o16pHT6Jil>HOro 

CTOJIS (pzc.6), DliiCTpaH nepeYOTKa DJI6HKH ocy~eCTBJIH6TCH C DOYO!IIl>Kl 

3JI6KTpO;ztBHraT3Jie~ I3, ~PHKUHORHO CBH3aHHiiiX C 606HHaiiH 12. ~e;zt

JI9HHaH nepeuorRa DJ18HKH npH DOHCKe H TOtjHO" OCTaH011K8 HCKOYOrO 

CHHYKa, a TaK£9 OOpaaoBaHHe D6T6Jil> DJI6HKR OC~eCtBH.flllTCR C 

DOMO!IIDD Be;zty!II!X ponKK011 II. Kaz;ltlil~ Be;zty!IIH~ ponmK npHBO;ztHTOH BO 

Bpa~eHHe OT;zte~l>HHW aneKTpO;ztBHrateneu. Ha KaE;ztOM ~HJILMODpOTHKHOM 

YexaHH3U6 ycT~HOBJI6HO no O;ltHOYy ~OT03JI9KTPKli8CKOMY yany Cl!KTHBa

HHH cnylle6Hol nmpopllaUKR. 
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2. 3. YCt'lOICrBO DOJIY'Il8BKJI CDBpa.!!J.BOI 

~lept.U (nepKCKOD ) 

06••• B~l nepxcxooa noxaaaa sa p&c. 7. Kopnyc ero 4KOHtB

pyerca Ba CT~IBBe JCfaBOBKH CH B SBJISetca Bec~u. ~BytpH Kop

nyca B p8,llH&Jt:>BO-ynOpB!.i8 DO,ItDIHDBKXH J DOCUeB dapadaB I0 C Ha

Dp&BJISDlBKI. :Jaaop B DO,IliBDBHK&X BJ.idBpaetca npy.IBBBOI maiOol 

6. CBepxy sa 1SapaOau nocazes uaxoBKK I c aepKa.Jlou • mxKBou. 
EapaOaH IO Bu,cte c uaxoBHKOU I qepea peueBHYil nepe,Jta'ly npx-

BO,ItBtca BO Bp~eKKe 3.118KfpO,JtBBrate.lleU. B BKXHel 'll&CTK Oapaoasa 

CUOHTHpOB&H ,Jt:!CK OTC'IleTa yr.1a DOBOpora: C 32400 1J18JUUIH H 3epxa

Jl0 Jt&T'IHKa ayu. croroaJiexrpxqecKoe yctpolcno 7, C'lllfTYB&J>Il!ee 

,ltaBHYe C ,ltHC~l H perHCTPHPYillllee CHrBaJlli ,lt&T'IHKa ByJia, ycT&HOB
JleHO sa Kopny}e 4. 

B sanpaBIHDIJIHX oapaoasa IO ycraaoB.IIeBa xapetxa 2, xoropaa 

Bpa111aerca Bue~re c 6apa0aaou H uoxer raxxe nepeue•ar~ca no aan

paBJIHiliJIHK nocrynareJI~Bo B.ltOJl~ ero ocx. B BepxHel qacrx xaperxx 

2 CUOHTHpOBaBi JierKOC~euHaa DJI&CTHHa CO •e.ll~ll, DOCpe,llCTBOU 

xoropol cKaHapyerca cnpoeqHpOBaHHoe sa nepHcxon xaoOpaxeHHe. 

BHyTpH xaperxa cuoarxpoBaBa onr~:qecxaa cxcreua, nepe,~ta~aa 

CB8TOBOI DOTOl Ha ~3Y-5. ITpe,JtyCUOTpeHa B03UOIBOCTJ. H3U8H8HHS 

paauepoB J118D, HCXO,IlHYe JtaBHHe xoropoR paBHH 675xZ7 uxu2• 

llpH HeOOXO,ItHUJCTK D.Jl&CTHHa CO IIII.Jl:itll uozer 0HTJ. 3aueHeBa DJI&CTH

HOI c orBepcr1eu. ITpe,~tycuarpxBaerca raxxe BoauoXHocr~ ycrasoBKK 

,JtByx paCDO.JlOXeHHYX p~OU CKaHHPYil~ •e.Jlel, CB8TOBOI DOTOK OT 

K~OR H3 KOTOpYX •wBe,lleH H& OT,Il8JI~BHI ~3Y. B 3TOM CJiyqae BBy:pJ 

xapetxa 2 uoarapyerca cnequax~~taaa onTH'Ilecxaa cHcreua l.IIS rpasc

noprHpOBKH Ba OT,Ile.Jl~HYe ~3Y .JlBYX pa3,1t8JlDHYX CBeTOBYX DOTOKOB. 
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llepeue~euae xapeTKH 2 ocy~eOT»nHeTeH axeKTPOABHraTeneu DPB 

DOUO~ BHHTS e maplfKOBOI raAKOI 9. llOnHSB B6XHqHBa nepeue~eHK& 

Kape!KH OOOTSBnH8T ISO MM, Benaqaaa pa6oqero nepeue~eHIB paBBa 

!50 MM. llOOTYD8!6K)H08 ABHK6HHe raAKH nepe~aeTCH H8 K8p6!RY 2 

qepea TOHKOCT6HHYD Tpy6Ky (ynpyraH CBH3»), Kopnyc ~y 5 H pa

~8XDHo-ynOpHNe mapHKono~DHBKH. Kaa~oe Kpalaee noxozeHHe ralxK 

orpauaqeao ABYMH KlHeqayyH BHRBmqaTeBHMB (uopuan»BHK B aBapzlBHK) 

H ~ODOXHHT8B»BO pe3HHOBHMH ~eun~epaMB. llapa BHHf-ralxa H TOBKo

CT8HHaH Tpy6xa CUO~THpOBaRH BHYTPH aeoy~ero KO&yxa 8. War BHBT8 

paBeH 5 uu, c oc»m »BHTa cBssaa ~aTqHK ayne»oro noxoaeHHH xa

pe!KH 2 (B 8TOU nomozeHHH ~8B!p eKaHHpym~el ~eBB eOBD8~86T e 

DOBDCOM eDHpan»BOI paSBepTKH) B yaex OTeqeTa pa~SXDHOI KOOp~

HSTH II. Yaen Ofeq~Ta pa~aX»HOI KOOp~H8TH npe~eTaBnHeT eo6ol 

~oToaxexTpzqecKBI upeo6paao»aTen» yrox-Ko~ nocxe~oBaTeXDaoro 

eqeTa, aa oToqeTHO~ ~exe KOToporo aaaeeeao 250 ~exel. 

2.4. 2s!!qeexas exeua CH 

llpBH~DHan»aaa on!Bqecxas exeua CH noaaaaHa aa pHe. 8. BH
coKOToqaoe noxynpoapaqaoe sepKaxo 5, o6~eKTHB 6 (Ano-Teecap 

9/375), 06~eKTB» 8 (Ano-repUHHap 9/300) H sepKanO 7 BXOAHT B 

cocTSB yana npoeKUKOBBHX o6~eKTHBOB. noxynpoapaqayJ enol aepKana 

5 paenoxozea aa nnocKoeTH, o6pa~eaaol B e!opoay o6~eKTHBa s. 
0CB6TBT6B»BaH eHeTeMa, eOCTOH~8H HS KOH~eaeopa I, sepKan8 2 H 

T6DXO~B»Tpa 3, paenonaraeTeH BHYTPH CT8HHHH CR. !HH8H 4 MOHTH

PYDTCH Ha nnaTe HSM6pHT8nDBOrO CTOX8. 3epK8BO I5 YCTSHSBBHB88TCH 

ua OT~en»HOM KpoamTelae aa~ o6aopaHM aKpaaou. BHAHYaH aa o6sopaou 

aKpaae qacT» zao6~azeHHH CHIMKS orpaamqeaa xpyrou c ~aueTpou, 

pa»HHM !300 uu; yEexaqeHHe mso6pazeaKB aa axpaae IO-xpaTaoe. 

rroxynpospaqaul enol BHCOKOToqaoro sepKaxa 9 pacnoxozea Ha nxoe

KOOTH, o6pa~eHHOI B CTOpOHy nepHCKOD8. YB8XHqeHKe HS06pazeBBH 
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CHUK8 B IIJIOCI:OC!H nepHCKOII8 II B IIJIOCKOC'l'H BSifepeBBH penepma: 

xpecTOB npeue}tHO 2, 7-xpaTHOe. 0671eKTHB IO ;~taeT 8-xpauoe y~e-

1lH'IIeHHe H306p!lllt6HIIH 1 Cylflf8PHOe yBe1lH"l6HH6 H306paaeHIS OBHIIK8 

B IIJiooxooTB ~t!OK&TO;Jta BH;ltBKOHa II npMifepao 22-xpa!&oe. 

BliCOKO!O'IIHOe aepK81lO I2, OII!II"l6CK8H CHCT6118 !4 B 4i3Y I3 BXO,AS! 

B COCT8B nepH1lKOII8 • Ha BOe IIOB6pJJlOO!II OII!'Bli80KHX ~8!81l6Jt 1 

P8CII01lOE6HH~6 H8 ny!'H CB6'1'0BOrO IIOTOK8, ;lt01l&HO dH!i H8H808HO 

npocBe!1lSD~ee noxpH!Be. 

2.5. llp11116H6HB6 C'f8K1lOB01lOKOBHOit OD!HKI 
!_!JHC!pyKIIHB OII!BKD-If6X8HB'Il8CKOI 

llaou CH 

HCII01li30B8HH6 C!8K1lOB01lOKOHHOA OII!HKB D03B01lS8! ynpOC!B!i 

KOHCTPYK~Hm or;~te1lima: ya1lOB OII!'HKD-IfexaRB"lecxoJt qac!B CH. EC1IJI 

CK8HHPOB8HH8 CHHIIKa ocy.ec!B1IS8'1'CR ;ltBYIIR D8p81ll[aliBHKI 1 p~Oif 

pacnonoaeHH~MI •enHMB, !O B03HHK&e! aeo6xO;JtHIIOC!i paslfeleHBR 

B nepHCKOIIe ~BYX O!;lt81liBHX W0'1'0;lt8'1''11HKOB (t9Y) !peKOBOrO CBrH&~a. 

Paa11e•eaee ;~tEyx O!;lte1li&HX wotoyKHOIK!81el B nepacxone aa!py;ltHB

'e1liHO. 0;ltH8EO HCII01li30B8HH8 rB6KOrO C!8K1lOB01lOKOHHOrO K8681H 

;~tae'l' B031fozaccTi ocy•ectBH'l'i nepe;lta'lly cBe'l'a •a nepecxona, oo

Bepmam•ero BC3BP8THO-DOCTYII8!'61li&Oe ;ltBBE8BH6 1 K H8IIO;ltBii&HHII 

woTO;lt8T'IIHK81f, pacn01lOEeH~If BHe nepHCKOna. Kpoue !Oro, HOII01li-

30B8HH6 K08K<H81liHOrO C'1'6K1lOB01lOKOHHOrO K8681lS II08B01lS8'1' ynpoc

'l'HTi 38;lt8'1lY }183;lt61l8HHS CB6TOBHX DOTOKOB 0'1' lJ.:Byx •enel. 

Ha cTa~IH ;~ta1l»HeJtmeA paapa6o!KB np16opa npe;ltn01larae!cs 

H3118HHTD KOHOTpy~BJ y31l8 H31fepeHHH KOOp;ltHH8'1' penepma: Kp8C'l'OB 

H H31fepeHH6 ICOOp;ltHH8! ODOPHHX KpeCTOB DpOH3BO;ltH!D IIO B806paae&BII 
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CHHUKB Ha 0630pHOU 3KpaHe CTO~a oneparopa. 8TC n03BO~HT H36e

Z8!D ~HmHero paa~e~eHHH CB6!0BOrO ny~Ka OCBeT~Te~H H, C~e~OBa

!e~LHO, no~yqB!D 60~DmyO OCBe~eHHOCTD Ha CTO~e. B CBH3H C !eM, 

qro c!eKnOBO~OKOHHHM xa6e~D uoxeT O~TL MaroTOBneH c BXO~~~~ or

Bepcrzeu B BH~e X-o6pa3HOM USCKH, a B~XO~H~U OrBepcTBeU - Kpyr

~OM !}lopw, HCnO~L30B8HH6 CTeMOBO~OKHS B ya~e .~3MepeHHH KOOp~H

HS! penepH~X l\peCTOB n03BO~MT ynpOCTHU KOHCTPJK~HIO 3!0rO ys~a. 

!1pMUeHaHH9 CT9KnOBO~OKH8 ,lVIH B~BO~a HS CTO~ onepaTopa H306-

paXeHHH HOMepa Ka~pa MeHKH, ycTSHO~eHHOro B (iM~LUOBOII KaHa~e, 

a T8KZ8 BCnO~D30B8HHe C!eMOBO~OKOH~ Ka6e~eM B ya~e CUeH~ 

npOeK~MM ,lVIH CXeU OCTSHOBKB MeHKB no 116TK8M D}leHepa, fl03BO~He! 

He !O~LKO ynpOCTMTD KOHOTPYKUBO 3THX ya~OB, HO M 06~erqHTD 3KC

MY8T8~HO npz6opa B U6~011. 

Kon. IV y~mpoucmGa UMnynbt:'bl 
C·'JHXpOHUSal{Ull 

( Uhlni(PbCbl lloia -
lb:loiJa- CJ88) 

PMC. 9. ~OpUaT KOMSH~ BBO~a-~BO~a. 



~: 

m. llporpauua ynpaBneBKR c" H xapaKTepBCTBKH SHY 

SBM ~onzua c6pa6aTHBaT» one~ym~e nooroKH euwopuauaH B CH: 

I) 06ueu HHg,opuauzeit uez~ 313M H onepaTopow. Ha nyn»Te one

paTopa Hll6mTOH ~EOHT» KHOIIOK ynpaBneBHH, npH IIOMOmH KOTOpHX npo

HOXO~T OU6H8 OTEpeonpOeKUHit, ~aeTCH KOMaH~a AnH Ha~ana CIIHpanD

HOrO OK8BHpOB8HHf.. 1 npOHSBOAHTOH HSUepeHHe KOOp~HaT penepHHX 

KpeOTOB H T.~. KJ•OM6 TOrO, Ha IcyJil>Te ynpaBX6HHH onepaTopa H1166T

OH TeneTaitn H OB€TOB06 Ta6no. B COOTB6TCTBHH 0 npHK830M onepaTO

pa 9BM BbiBO)U{T Ia OB6TOBOe ra6no onyze6Hble RouaH~, HHWOpuau~r~m 

0 COCTOHBHH Jl6HTC•IIpOTHllHOrO 116X8HJIISMa H ycTpOitOTBa nepeM611!6HJIIH 

CTOJia, a T8Itlll:6 ~tHHN6 0 COCTOHHJIIH ~pyr:r.oc yanOB npz6opa. 

2) llOTOK HHgiOpMaUHH 1461:~ OnTHK0-116XSHH~60KOit 'tlaOTl>IO H 

SJ16KTpOHHbiiiH yCT{'OitCTBaMH. 8TOT IIOTOK COCTaBJIHIOT KOII8H)U.I ynpaB

Jl6HHH uexaHmaua1n. H Heo6xoAHMble llHonOBble ~aHHble. B c" c5oni>mHHOT

Bo onepalUdlt ynpaJ:Jl6BHH 1 CBHSSHHHX C IIO~rOTOBKOit K IIPOU6COY 143116-

peHHH, a TaKZ6 Cl~ npOU8CC BHDO~HHIOTCH aBtOMaTHqecKH. 

K llHCJiy T8KHX onepauzlt OTHOOHTCH: a) ynpaBn6HH6 nep611611!6HH8M 

KapeTOK HSM6PHT61.l>HOrO OTOJIS no HanpaBJI6HHHM ocelt X,Y - KOOp~-

HaT; 

6) ynpaBneH~:e ~BHE6HH6M KapeTKH nepHOKOila; 

B) ynpaBJI6H~:e Jl6HTOilpOTHlltHbll41rf 146XSHJIISIISIIH; 

r) Haxoz~em:e Hyeoro Ka~pa Ha ~aHHOit IIJleHKe; 

~) lrfSIIepeHHE' KOOp;ztHHaT penepHHX KpeCTOl!. 

3) ilOTOK HHgiOpllaUHH 0 ~aT'IllrfKOB, IIOCTyllallmHit B npOU60C6 

onHpan»Horo OKam.poBaHHH, nepe~alla aToll HHWOpuauHH B onepaTHB

HYJO nauHT» 9BM H sanHCI> ee Ha uarHHTHYJO neHTy. 

Bee ~YHKUHH no oe5pa6oTKe BNmenepelllrfcneHHbiX noTOKOB HHWopua-

UHH ocyll!eCTBJIHIOTC:fl nporpawo~ ynpaBneHHH, KOTopyro cne~yeT pac-
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CUaTpBB8!:& K8K COCT8BHYil '18CT:& ycTaHOBKH C"• 0'16BIIJlHO, tJTO Ka

qeCTBO BlinOJIH6HHH aTBX IJ!YHK~Hlt, a Taue cooTHomeHIIe ue:a.zcy npo:r

pauuol ynpaBJI6HHfi H CX6111BiiUH '18CTHIIH npHC50pa 38BH<:HT OT napaUeT

pOB ynpa:anflll~~tel SBI.I. tiTOCS!i nony'IHT:& TpeC5yeuHe nap~.ueTpbl SBY, 

HYliHO npoaHaJIH314pOB8T:& CTPYKTypy KHIJ!opuai.UtOHHliX nc TOKOB. TaK KaK 

OT)l6JILHbl6 6JIOKH C" BblC!ynamT B K8tJ6CTB6 BR6WHKX ycTpOlCTB 9EU, 

TO ilOCJ16JlHHH JlOXKHa HU6TL pa3BHTJil CHCT6yY KOU8HA AJIH ynpaBJieHHH 

H OC5UeHa Jl8HHblUH C ycTpOlCTBaMH BBO)l8-BiiBO)la. Tpe00B8HHH K CKO

pOCTHblU xapaKTepHCTHKaU M8WHHbl (BpeUH Bblll0JIH6HHH onepa~H, BpeuH 

06pa~~t6HI4H K onepaTHBHOlt fi8UiiTII i!8WKHbl H 'l'oJl•) Ollp6A6JIHMC!l aa

Jl8HHHUH CKOpOCTHIIII ilOCTynJieHHH Jl8HHblX H3 OTCtJ6'1'HOrO K8HaJI8 C~ 

B npouecc CllHpaJI:&HOrO CK8HHpOB8HHH. AH8JIH3 TO'IHOCTffb!X xapaKTe

pHCTHK C" fiOK88aJI, 'ITO AJIH 38nHCH HHIJ!OpUaUHH, OTBeqam~~telt O~OUy 

nepeceqeHBil CKaHHPYil~~tel lll6JIH 0 K8KHY-JII4C50 CJI6AOY C•>61iTHH, HeOC5-

XO:ztHUO HCllOJIL30B8TL He UeHee 48 JlBOHtJHblX paapHJlOB. Ha HHX )lnH 

38IIBCH yrJIOBOlt KOOp:ztHHSTbl f) - 17 pa3pHJtOB 1 KHIJ!OpJISUIUl 0 IIIHpHHt 

CJle,Jtatd9 - 8 paapH,llOB, JlHHeAHol KOOp;ztHB8Tiil R, - 15 paapH;tJ;OB, 

Jl8Hm16 06 WIIIJIHTYJl6 BH)l6014YfiYJll>C8 CJ16)la - 4 paapHJlll H1 H8KOH6U 1 

HYliHO HU6Tl> 4 pa3p!l,1l8 )lnll 38UHCH CJiyzeC5HOA HHIJ!OpUal~H. 

ECJIH paapeleHHe npHC50pa 6y)l6T COCT8BJIHT:& OKOJIC 15 MKU no 

nJieHKe, TO YSKCHUaJI:&HaH CKOpOCTl> fiOCTynneHHH KHIJ!Op~SLU!H C5y)leT 

npHC5JIK3HT6Jll>HO paBHS 8-9 MKCeK Ha OJlHO 48-paapRJtHOe CJIOBO, npH 

CKOpOCTH Bpa~eHHH nepHCKOna,paBHOI 600 06/YHH. H M8KCHYaJI:&HOM 

paJtHyce cnHpanH, paBHOU 55 uu. TaKHM o6paaou, BpeuH o6p8J~teHKH 

K OnepaTHBHOI naMHTH USWKHbl JlOJlliHO 6!iTl> He 60Jil>1116 8 YKCeK npH 

o6uene 48-paapHAHblUK c~oBaua. Ecnu ze npeuH oCSpameH~ K nauaTH 

SHY 6onme, TO OTC'IeTHYit KaHan C!.1 AOJI&eH HMeT:& 6y!})e.ncym nauHT:&. 
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I. 

Paspa6oTxa npoeKra CH npo:seAeBa B npeAfiOHOEeBHH, qTo B 

xaqecor:se ynpa~am~e~ 9BM B CH 6yAeT Hcno~»sQ:saaa nuqecHHTe~»Haa 

uamHHa, euem~af c~eAym~e xapaK!epmc!HKH/7/: 

I) CHc!eUE cqzc~eHHH - A:soeqaas 

2) ~HHa c~oBa - I2 paspaAOD 

3) EuxocTl· onepaTHBHoro sarrowHaDIIlero ycTpoitcna - AO 32 K 

4) UpraHIW8IlHH fi8UH!H - CTpaaHqHaH 

5) UHM m1UHTH - I,S lutcex 

6) KO~HqenTBO OCHOBHHX KOY8HA - 65 

7) 06~ee 11HC~O K0.118HA - AO 200 

8) lJHC~O liOAMDqaewx :sHemHKX ycorpottcn - 64 

9) Cxcreui npepuBaHHH - c nporpauuHHU npHopHrerou 

IO) EHcrpuJ KaHa~ o6ueaa ABHHHIIH Hueer cxopocu AO 
7,9. ro6 

II) llporpaiUHHti K8H8~ 06UeHa A8HHHUH HUeer CKOpOCT» 
I,77 • 106 6Hrjcex. 

12) YpOBHH CHrHano:s: 0 B H-3 B. 

6n/cex 

I3) Pa6oqaa reuneparypa OKpy.am~e~ cpe~ IOt35°C.·OxnaKAe

HHH ae rpe6yerca. 

llporpaUMHoe o6ecneqeHHe uamHHH :sMmqaer :s ce6a rpaacnaropu 

C CHUBO~HqecKMX HSHKOB 1 6H6~HOTeKy cnyze6HHX fiOAnporpauu H Ha6op 

T6C!OBHX npor~auu. 9BM AO~ZHa H.116T» cneAyillll66 06opyAOB8HHe BBOA8-

BHB0l8! 

I) Te~eTEAD 

2) llarHUO<lJOHH H yY~l>!HWieKCOp o6ueBa. 

3) 9Kp8H BHSyS~»HOro KOH!pO~H H H86~DA6HHH H8 8RT C 38fiOMB

H8HHell. 
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3.2._06U6H MH~OPU8UH_eD no KBHany nporpau~HOI'O npepYBaHHB. 

llepe~aqa ~aHHHX no aTouy KaHany ynpaBnae~ca c nouo~~ KO

uaHA BBO,li8-BHB0A8o ~pUaT KOUSH~ BBO,li8-BHBO,ll8 DOK838H Ha pMCo9. 

PaapH,liH 0, I H 2 npe,liH83Haqeau MH onpe,lleneHHH KO,ll8 KOUaH,llH 

BBOAB-BHBO~a, paapa.JtH c 3-ro no 8-o~ cnyzaT An~ onpe,lleneHHH HO

uepa BH6WH61'0 ycTpO~CTBa, C KOTOpHU 6y,lleT npOB)AHT~CH 06U6H HH

~Oploi81Ui6D, H B 38BHCMUOCTI4 OT 3Haqewdt 9-II pa:~pH,liOB STOI ROUSH

~ il!Opln.tpyiDTCH ClrtHXpOHH3Hpy~IIIH6 mmyn»eu BBO~a··BHBO,lla (LiBB). 8TH 

HUnyn~CH Onpe,ll8l1HIIT BO BH6WH611 ycTpOitCTB6 UOU6l!T HCnOnH6HHH 

KOUSH,ll ynpaBn6HHR H UOU6HT Haqana nepe~aq AaBHI~. Ha pRe. IO npH

B6,li6Ha THnHlffi8H llOI'HqeCKaH CX6U8 nocTp06HHH 6nCIK8 COnpHJt6HHH 

BH6WH61'0 ycTpOi!CTB8 C 8BU no K8Hany nporpaWHOI'O npepHB8H14Ho 

BnoK conpH&6HHH ,ll0n&6H 14U6T~ ,li6W14il!paTOp HE 6 BXOAOB, Tp14 

W14HN AnH npH6U8 ~BB, ~Be WHHN ynpaBneHHH (AnH CHrHanOB npepuBa

HHH H nponyCK8), TpHrrep COCTOHHHH, a TaKEe B6HTHllH MH DpH6U8 

H BH~aqz !2-paapH,liHHX CnOB. 06UeH HHil!OpU8UH81t C 8BM OCYi116CTBnH

eTCH qepea cyuuaTop. 

llpH llOCTYfin6HHM B 8BM CHrHana npepNB8HHH BHDOnH6H146 OCHOB

H01t nporpauuu npHOCT8H8BnHB88TCH1 H H8~H86T BND)llHHThCH rrporpauua 

06CJIYl!tHB8HHH npe phiB8H14H o 06paut8HC~ nocne]lOBSTen::.HO K Ka&,liOUY 

BHewueu·y ycTpoitcTBY, aTa nporpauua onpe.ztenaeor. HI)Uep BHemHero 

ycTpoitcTBa, KOTopoe Tpe6yeT npepYBaHHH, ~o onpo.z~enaeTCH no clU'-· 

Hany, npRmeAWeuy no mHHe nponycKa. nocne aToro HaqHHaeT BhiDOJI

HHT:DC.II nporpaYMa o6cnyxHBaHHH ;naHnoro ycTpoitcTB<:; H TOJI:hito nocne 

OKOHqaHMH STOit nporpaYUI:i BOSUOZHO 06CJIYllU1BaHH6 C>!I'HanOil IT! UpH

B8HHft OT APYI'HX BHemHHX y~Tpo«cTE. O,liHaKo nporfaYMHHY cnoco6ou 

YOZ6T 6!:i~~ BB6.ll6H npMOpHT6T 06CJIYlltHBaHHH npepYBBHHi. 
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PHc. ro. Cxeua conpHEeHHH BHemHero ycTpO~CTBa c 9BM no KaHany 
nporpaMMHOrO npep~BSHHH. 
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3.3. KaaaJI Henocpe]tCTBeHHoro ](OCTyna B naMHT:& 9Bl 

9TOT KaHaJI HCllOJI:&8Y6TCH AnH CBH8H C 6~CTpO~B~CTBY~H 

BHBWIOOIH ycTpO~CTBSUH. K Heuy UOJ:HO IIO,II;KnqHT:b )() 7 

BHBWHHX ycTpOitC'rB qepea uyJI:&THnJIBKCOp 06UeHa. B ~111 ycTpOitCTBaMH, 

llO~D'IJBHHHYH K KaHany HBllOCp6,11;C'rB6HHOrO ,II;OCTyna, HBJIHDTCH 6JIOK 

OTC'IJBTHOrO KSHSJIS H MarHHTO~OH~. 

Bo BpeuH nepe]tatJH ~aHHUX BHeiDHHe ycTpoitcTBa nocunamT B 

uamHHY CHrHaJI~ H HH~opuauzn CJIB](yn~ero xapaKTepa: 

I) Sanpoc Ha nepe;:latJy, 

2) Tzn nepe;:latJH. Pezm& Henocpe]tcTBeHHOit nepn;:la'IJH 6~o~BaeT 

~BYX 'rHllOB: O;:lHO~HKJIOB~it H Tpex~HKJIOBblit. llpH O;:lHOUHKJIOBOU pe

EHMB BH6WHHB ycTpOitCTBS Bbl/lSIDT a;:lpec ~H KSEAOrO KO](a ASHHbiX, 

npOU3BO,II;HT llO;:lC'IJ6T nepe;:lSHHUX 'IJHCBJI, 'IJT06bl onpe,~~;t:JIH'r:& KOHB~ 

nepe,~~;a'IJH. flpH Tp6XUHKJIOBOU pelmlle ~H 3THX UeJieit HCllOJl:D3YJOTCH 

~Be H'IJ6itKH onepaTHBHOit naYHTH MSWHHbl. 

3) CHrHan o HanpaBJieHHH nepe;:latJH HH~opuaUHH. 

4) CzraaJI sanpeTa yBeJIH'IleHHH a,llpeca. 8TOT CHHan Hcnr-:r.:r,

ayeTCH B p6EKU6 TpBXUHKJIOBOit nepe;:lS'IJH. BHBWHee ycTpOitCTBO MOXBT 

ynpaBJIH'r:D llOCJIBAOBSTBJI:DHOCT:&D 3SllHCH llSHHUX nyoreu sanpeora H3U6-

H6HHH 8/lPBCa 38llHOH, 

5) I2-paapH/lH~it a,llpec ~aaaux. 

6) !2-paapllllHblit KO/l ASHHUX. 

B CBOD oqepe/l:& MSIDHHa nepe,llaeT BHBWHeuy ycorpJ~CTBY CJI6](yiD-

~ym HH~OpUSUHID H CHrHan~: 

I) I2-paapHAH~it KOA ~aHHux. 

2) CHrHaJI npHeua a,llpeca. 

3) CHrHan rrepeu9JIH6HHR C'IJB'r'IJHKa CJIOB. 9'rO'r c·leT'IJHK HCllOJI:&-

3Y6TCH B peliHue TpexUHKJIOBUX nepe/latJ. CHrHan nepel!OJIHBHHH 
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HCUOJI:&Sye'lCH l!16DIHHU ycTpOltCTl!OII ;lUIH OKOH'li8H1Ul pe:llDia nepe;JUl'llll, 

4) BpeueHJlOl CHHXpOHI43Rpymudt CHI'HaJI, KO'lOpldt ynpal!l1H6T 

C06CTl!6HHO nepE.1{8'lleR ,1{8HHHlC. 

nns TOI'O 'IIT06Y nepe;l\8!1> ,1{8HHY8 UO K8B8XY Henocpe.l{CT:BeHHo

I'O ;l\OCTyna l! lll~HT:&, l!Bemaee ycTpOICT:BO ,l{OnKHO l!YUOJIHHT:b CJI8.1{yD

DU18 oneparum: 

I) YcTaHOjiJ4T:& a,npec :B aApecaoll pencTpe. 

2) YCT8HO:IH!1> KO,l{ Ha l!XO]UIOII pei'HC'lpe, 6CU .1{8HHY8 6y.ny'l 

nepe,1{8B8T1>CH B 8BU, I4JIH UO,l{I'OTOBHTD ynpa:BJIHD.-e U6DK ~ npK8118 

,1{8HHNX H3 II&IIIH 'IH 

3) Onpe,ne:rzu aanpa:BJieaze nepeAS'IIH. 

4) Onpe,ne:rHT:b THU nepe,na'IIH. (0JUIOUHKJIOBHit HJIH TP8XUHKJIOBYI) 

5) BHAaT:& cHrHaJI aanpoca. 

Ha pzc. I[ noKaaaaa CTPYKTYPHaH cxeua 6noKa conpsaeHBH AJIH 

pa60TL1 no K8Ha.Iy Henocpe;l\CTBeHHOSi nepe.1{8'11H ,1{8HBL1X B O]U101U1MQ

BOII peEKUe. Bc3 onepaUHH, nepeqwc~eHHLie BLime, c nepBol no 4-ym 

;l\O~EHLl 6HT1> BHIOJIH6HL1 ;l\0 llO;l\8'11H CHI'HaJI8 aanpoca. llOJIY'IIHB CHI'H8JI 

aanpoca, 8BM 3iK8H'IIHB88T BHUOJIH8HH8 TeKy~eit KOY8H,1{Y H BLlp868TLl

B86T HYrryJI:&C n~Heua 8;l\peca. ITOK838HHH a,npeCHOI'O perHCTpa BHem

Hei'O yc'lpOitCTBl 38HOCHTCH B perHCTp a,npeca 8BU, a 6y~epi'IL1A pe

I'HCTp llaiiHTK YliDBHLl U0,1{I'OT8l!JIHB86TCH AJIH npH6118 ;l\8HHHlC H3 BHem

HBI'O ycTpO~CTBio 

B pel!twae rpexuzKJioBoA nepe;l{a'IIH conpsllteHiie BHemHero ycTpost

CTBa UOllt6T He ~Y6T1> perHCTpa 8;l\p6C8 H C'li6T'IIHKa CJIOB. BueCTO 

aToro perzcTpa H c'lleT'IIHKa zcnon:&3JIDTCH .~e H'llelKH nau:HTH SBM. 

8TOT pe:lltHU J .ll;O ~ell B CJiyqae paC50Thl C H8ClWJII>KHY14 EH6IDHHYH ycTpOit

C'l'BruiH1 TaR K8.1t He •rpe6yeT ,J;Oll0JI!U1Te:.'l:&Hm<: 3JI6:KTpOHRIDC CX8U .l{JIR 

Kallt,llOI'O BHenme 1:'0 yGTpOiiCTBa. fipH peXH:ll:e Tpexl~KJIOBO~ nepe-
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~aqH noc~e no~yqeums aanpoca SBM C'IIHT~Bae~ Ha ~HKCHpoBaHHoro 

a~peca nruu:ITB noxaaaHHH cqeTqm<a c~OB , saTeu 3TO noxasaHHe 

yBe~H~BaeTCH Ha e~HHHUY H CHOBS aanOUHHaeTCH B llaMHTH UBMHHH 

no Touy se a~pecy. Hs Hqe~KH nauHTH no a~pecy ~a e~HHHuy 6o~»me 

npe~~mero cqHTHBaeTCH H nepe~aeTCH B perHcTp a~peca nauHTH aHa

qeHHe TeKymerO a~peca ~aHHHX. 3aTeM npOBCXO~T C06CTB6HHO nepe~a

qa ~aHHHX. IIoc~e aToro TeKym.Htt a.z~pec ~aHHHX yBIIJIH'IIHBaeTcH Ha 

e~HHHuy. OKOH'IIaHHe rrepe~aqH onpe~eJIHeTCfl no HUJIY1IDCJ nepenon

HeHHH cqeT'!IKKa CJIOB. 

,---
1 

, ~~:ar 
I f.lu':Ca 

I 

:JBH 

OmcllemHbtu 
KQHa/1 

-----' 

PHc. n. Cxeua conpH:16HHfl BHemuero ycTpOitCTla c 9BM no KaHaJiy 
Henocpe.z~cTBeHHoro .z~ocTyna. 
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·~,H 

IY. 0CHOBH~e SX6KTpOHHH6 6XOKH CH 

3neKTpOHHH8 6nOKB CH ocy.eCTBXHm'f CBHS~ HCDOXHHT6X~HHX 

aneueHTOB 14 ~aT~HOB onrxKo-uexaHH~ecKoA ~acTH ~H c SHY H 06ec

neqxBamT BHDOXH6HM6 KOM8H~ 1 BHpa6aTHB86MHX nporpauuol ynpaBne

HHH. K qHcny OCHOEHHX 3X6KTpOHHHX 6nOKOB OTHOCHTCH (cM.pHc.I): 

I) BnoKH ynpaBneHHH nepeue~eHHeu KapeTOK HsuepHTen»aoro 

CTOXa no HanpaBneEHHM oceA KOOp~HaT X,Y 

2) 6noK ynpa!neHHH nepeuemeHHeu KapeTKH nepHcKona; 

3) 6noK ynpa1neHHH ysnou cueHH npoeK~HA; 

4) 3116KTpOHH~e ysnH nyn»Ta ynpaBX6HHH H KOHTpOnH; 

5) 6XOK H3M6J6HKH ROOp~HaT penepRHX Kp6CTOB; 

6) OTcqeTHHA KaHan. 

CBHS:& aneKTP(•HHHX 6JIOKOB c 8BM ocymecTBnf!eTcH no KaHany 

nporpa.MUHOrO npepliBaH~H, HCKXJOqag O'l'C1I6'1'HNA KaHan, KOTOpHA ne

pe~aeT Koop~HaTH TOlleR nepeceqeHHH menH co cne~ou RsuepHeuoro 

co6HTKH, nonyqaeuue B npo~ecce cnHpa.n~aoro cxaHHPOBaHHH, no xa

Hany Henocpe~cueHHoro ~ocTyna B naMHTl> 8BM. 

llpRUue CBHSI4 uea~ oT~eJI:&HHMH aneKTPOHHHMR 6noxaul4 CH OT

cyTCTBYIIT, a COrJIHCOBSHB06 cpyHK~I40HI4pOBSHH6 BCero KOifDJ16KC8 

!lnnapaTypN aa~aeToH nporpauuoA ynpaxneHKH. SneKTPOHHue 6nOKH 

COBU6CTHO C YSJIWIII onTHKD-UexaHHqeCKOA qacTH CH o6pasymT CHCT6Mhl 

8BTOUaTH~6CKOrO purynHpOBaHHH, o6paTHH6 CBHSH KOTOPHX SaMhiKSIOT

CH qepes 811l / 4/. 

4.!. YnpaBneuHe nepeuemeHzeu KapeTOK HsuepHTeJI:&Horo CTona 

YnpaxneHHe n1lpeuemea:eeu xapeTOK HsuepHTen:r:.aoro cTona uoseT 

ocymecTBJIHTl>CH C IOMOm:&JD CHCT611 8BTOU8THqeoKOrO 14 pyqaorO pery

n~pOBSHHH (cu. pH<. !2).B 8BTOU8'l'HqecKOM peEHU6 o6paTHaH CBHS:& 

S8MNK86TCH qepes 3BM. B SSBHCHUOCTH OT BSnHqHHH Heo6xo~uoro 
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JICmoMt:tmt.tYBC'
KU£1. !JeJNt.t.M 

KoMa.Hda. 3trHet:eHUR 
J<oiJa. 8 pe:~ucmp 
C!<opocmu 

PHc. 12. CJie,liHll\811 CliiCTooa npviBo,ZJ;a nopeMeuteH!tiH KapeTOK H3MepHTeJII>

uoro CTOJI8 ITO H811p8llJIGHI1Ja OCI1 KOOp,ZJ;l!H8Tbl X. 
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nepewe~eaws xap3!0K Bawepw!en~aoro c!ona, SBU aaAae! aaaqeBBe 

OKOpOC!B, nOCHI3B COO!B8!0!Bym~e 3B8118BBB KOA8 B8 per&c!p CKo

poo!B. P8r1C!p OKOpOC!B BK88! 4 pa8pftA8 1 B3 ,BBX 3 BOnOI~aym!CB 

AlB !OrO, qf06Y BY8!~ 8 rpa~aQBI CKOPOC!B 1 8 OXIB paapa. onpe-
.... ' ... - - -·· ..... 

~en~et _ SJ!§K q_ep~we_~ea~s. Bla:o~ perRotpa cxopocu coeuHeH c 

npeo6pa30B8!al81 KO~-aHanor, BHXOAHOI CBrHa~ KO!Oporo DOC!YD&-

8! B8 BXO~ Cn8lR.el CI0!8MY npBBO~ 13M6pi!8~~HOrO 0~018. 9!8 

cne~.SR OBC!8Ka DP6A0!8BnH8! 00601 6nOK pery~Bp0B8HBH OKOpOC!B 

818E!po~Br8!8JIR 1 . B KO!OpOK 06p&!H8S CBHS~ 38MUK88fCH qepe8 !8-

XOreBepatop. 

SBM nepBOl111eOKB cqH!HB88! DOK838HBB oqetqaxa noaoae&Ba 

DO caraany npep~B&HBB, xotopul WOPKBpyetcs DO aaweHeBBm coctOB

BBB cenuoro, UBS!oro au OJUIBB&AA&toro paapRJtOB Moro oqe!u

xa (cw. piC. r;). B 38BBCBUOO!B 0! P83BOC!B Me~ teay•e• • 

88~BBOI KOOPUB8!8UB 0!018 no KOK&~K BB SBU B8K8BB8!CR CO~ep

ZBM08 perBC!p8 CKOpOO!B B JU8~88!CB CKOpOO!~ ~BKeBBB 0!0.8. 

0C!8BOB K&pe!OB B8K8PB!8XiBOrO 0!018 B !OqKe C 88A8BBBKB KOOp

XIB8!8UB DPOBOJOU! DPB KIBKK8~~BOI (~8B!PBPJDl81) OKOpOC!Be 

Toqaoot~ OC!8BCB8 B8P8!0K BBUepB!eaiHOrO 0!018 B 8!0K pezaye 

ooot8Biset !~200 UKU. YotaHOBK& K8petox aauepaten.aore oton8 

(C !Oq&OO!~· - 2,5+5 MKU) B 38A&BBOK DOIOK8BU OCJ.8C!BIB8!CB 

onepatopow Bpy~ay• o nouo~• •aapa nepeue•eHBs• (ID). Dp• MOM 

KOB!p~ nep8UE.8BBB 0!018 DPOB3BOU!CH BBBJ&ZiBO DJ!8U B&~m

A8RBS BB06p8•eE•• o&a~K& aa &Jpaae BKY, paaue•eaaoro aa DJ~te 

ynpaueus • w>atpOis. Dpa pyqaow ynpaueau onepatop oeet 

BOauoaoot~ np(iHSBO:ABU BB811BteaiBHe Depeue•ea•s ctoaa, np• 

Mou xoatpon ''a nepeue•ea.eu BeJJ;etcs no •ao6pa•eu. aa o6sop

aou axpaae. ~H YA06c!Ba pa6o!Y onepa!OP8 BBeleaa norapat~Bqec-
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So &xoaHou pezucmp B8M 

KOMaHiJa,3ciHt:J:mu noKQ3aHuR 
CVIImllfiKC' 1J 96/lt • ------

Ko,fCIHila , cop_oc • N 

CllfZ>nlll/1«1 X G ,,0 

B si!Y paapRa 
cmam!fCH~ Cllo&a 

np~pbtOaHue nO 
nono:xceHultJ cmona G G o.i paapr~il 

cman!fCHoeo cnoGa 

{( 9 

'KoMOHi/Q CDp_OCO 

0~ 
/nCic~~%0J:Zu11 CU2Hana npej:W6aHUII KOMCtHIJa 

:1£'3/JIUieHUII 
ti6aHUII no 
~HUHJ OTO.'fa 

nprp6160HUII 

'+-----l 
pa3ptut~Hue np~potGaHVfl 

no U3111tHtHUHJ C04'mOf/HUfl 
o8Hoeo u3 lf,9, 7 
pa3pRiloG ct~emv '.lka X 

7, 
npepblDaH ue 

pa3pi8tu cvemlfuta:1_ x no onopHot.i Mt>m~ee 
8 7-DU p03fJfliJ 
cmam!fCHoeo 
pe.evcmpa 

8 8 ou pa3p118 
CmamfCH~O ptWCmpa 

I I J] k()MaHi/a c6poca 
OnopHaR f t KoMoH8o u3 38M 1 po!Jpewelolvfl 

MtMICO aMI cgpoco. npepbtdaHull ~ J npltpbt6aHLtll 
IJ.po4epku u , oo imou Mem~ KOMaH8o 

c/Jpooa 6 O' cvemvu~:a x 
0 

pa3pcweHuR npe~ Ill· 
, aHu!l no onopHou .Memke 

P11c. D. Jlorl!qecKaR cxeua CBR31! 8BM H 6JJoua nepeN ellleHHfl no Han
paBJJeHHJO OCR X. 
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KBH aaBHcJuocu Jle:Qy cxopocn11 BpallleHBB •mapa nepeueiJleHIB" • 

CKOpOC!~Il l8P811611l6HRH C!GI8. 

llpBH~In pa6o!H nmapa nepeuellleHBBn DOBCHHe!CR 6xox-cxeuoa 

(cu. pBc. !4). Ceraaxw as ~o!oSieK!paqecKIX npeo6pasoBatenel 

"mapa nepewellleHBB" noctynall! B 6xox, onpe~eXH»IIIBA sanpaBneHBe 

Bpa1J16HHB mapa. 9!0! 6XOK B aaBBCBUOC!B Of HaDpaBneHBB Bpalll6HBJI 

BH~6! BUDyB~CH HanpHZeHBR pa3HOI DGnHPHOC!I, KO!OpHe DOO!yna-

11! Ha 6UKOC!HH6 IIH!erp&!OpH. Ha DOO.Je~e, B OBOil oqepe~, uo

OfyD81l! 11 CH!Hans o yana ~~paxqaOHHHX pemeTOK aauep&!~Horo 

O!Oia. BHxO~HOI OBrBSB BH!erpa!OPOB 380faBnB6! Kape!KB ~Bira~

CB B HyDOII H8Dp&Bn6HIIB ;ItO !eX nop, IIOK8 SleK!pi116CDI 38pfJJ.t, 

COOdleHBHI BH!erpa!Opy BIIIIyB:DOaKI, npame~IIIK 0! npeo6paSOB8!8-

nel "mapa nepelleiii8RBH", He 6y~e! KOUD8HOBp0~8H 8XeK!pBqecKBII 

sap~OII DIO!BBODOXOIHOI noxspHOO!B 0! BMDyX~OOB, DOCfyDBBIIIX 

23 6xOK8 ~B~paxqBOHHHX peme!OK B3116pB!6X~HOrO C!ona. fiOCTOHHHaH 

BpeM8HI IE!erpatopa ~OXKHa 6H!~ don~me DOC!OSBHOI BpelleHI cpa

da!HBaHIIR OH6;JtHJ1161 OIC!611H npBB0~8. 

ITepearemesMe xapetoK otona no x- a Y - sanpaBJieHBHII ocest 

KOOp~Ha! orpaHH1111B86!CH qe!Hp~IIH DapaUB KOH~eBUX BHKnll119!6Xel. 

KpaiHHe Bll S!HX BHKnll'lla!eJiel HBnHI>!OB aBapHIHHUH: OHII OHBIIaiDT 

DB!aHBe npHBO]l8 Kape!OK C!OXa, KOr]la C!OX Haeazae! H8 O~HH HS 

au. CarHnJis c arHX BHKnll'll&!enel saBe~eHH qepea oxeuy o6opKH 

B O~H B3 paaps;JtOB O!a!yOHOrO periC!pa II BH~allf OBrHSX 11BH30B 

onepa!opa11 • BHy!p6HHJI6 KOH~6BH6 BHKnll118!6JIB 13116HHI!f DOJiltpHOOU 

H8DPHZ6HB:I, D0~8B86110rO H8 DPHBO~ O!OX8 1 KOr~a Kape!K8 O!OX8 

KaoaeTCH '>ltHOrO BS HHX. B 8!011 onyqae KapeTKS 1113116PH!6X~HOrO 

C!OX8 C5y~3! OOBepma!:D B03BP8'l'HQ-DOOTYD8!6JI~H06 ~BJI:I6HB6 )lO T6X 
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nop, noxa ae 6:r~e! cHs!o aanpssea&e DB!aHBs no xoua~e &a SBK 

BnB onepa!opou. 

Enox nepeue~eHBH ctona oaa6sea on!BKo-uexaaaqeoKBu ya~ou, 

npenaaaaaqeaHHu ~s npoBepKH noxaaaauH cqet•axoB nonoseHBs 

(oqetqBKOB X-, Y- KOOp~KHaT ) B c6pooa BX HB BOX&. tO!OBneK!

pBqecKIA npeo6JIB30Bate~» atoro yana BHJae! oeraan, xor~a oton 

HBXOIB!OH B HeJ:O!OpOI 3818HHOI !OqKe C KOOPlHB8!81H X0 , Y0 • 

ECXH DOK838HHS oqe!qHKOB DOXOS6BBH B 8!0! UOU8H! Bp6U6BB He 
• 

coorBercrByvr ~;elc!BH!e~»HHU xoopl!BB!BM ctona, TO B SBK nocty

naet c&raan nptpHBBHHs. Stot caraan uoset 6H!» aauacKBpOBBB 

COO!B8!C!Bym.et KOUBHAOI SBM, KO!OPBH 88DOKIH88!CS B C!B!yCHOU 

perac!pe. 

4.2. Ynpa1~eaae nepeye!eBBeu K8P8!KI nep&cxona. 

Elox ynpa1neaas nepeue~eaaeu xape!KB nepmcxona cnyiHt ~H 

C0318BBft CDBpa~»HOA P83B8p!KI. Bpa~BRC» BU6C!8 C KOHycou, ne

pBCROD OOB8PB8€! DOO!YDB!8XDB06 IBBS6BB8 C nepeueHHOI OKOPOC!DD 

DO OCB KOHyOB C! ero B6PIKBY 10 OCBOBBHBR, B peayXD!8!6 qero 

B3U6HR6!CH pa~yc ODKPBXDHOI P83B8P!KI. CKOpOCT» noctynaten»Ho

ro ABBSeHHH K8~6!KH nepHOKODB 38186!08 nporpauuol ynpa~eHHH• 

!oraqeoxag cxe•a storo 6~oxa npBBeAeHa aa pBo. I5, sa xotopou 

DOK838HH 3X6K!~OHHH8 yanH, O!HOCH~60ft K CX8U8 ynpa»neBIH 6Xo

KOU B CBHSH ere C ynpBBXHD~el SBM. CqefqJR n&HeiBol KOOPAHBB!H Cl 

HU68! 15 paapHIOB, q!O D08BOXH8! nonyqB!D U6Hy O!cqe!B DO 
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Cf'omo8am4uku iJut!IC'C1 Cllf!ma 
/(011-Go ooopomo& nap#ll ZOL!I~a-~UHm 
npeoopalljHIUjelt GpatJ~am. a6u:xeHu~ alula-
m~l/11 I nocmynam. ilu~eHue nq:JUc~ona 

8 cmamyc. 
Hblu 

pe2UC"'f' 

PiriC. !5. CJie;ztl!ll;811 Cllc~eva npii:Bo;zta Kape!Kll nepllllKOna. 
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~Oit KOOPWIH8!8 2, 5 IIKII. Ha BXO;ll 8'f.oro OU'fqBK8 BO BP811B CDll

pan»HOl'O cEaazpoBaa•s noctynaut caraaaw c wotoa.eK!paqecKoro 

npeo6pasoBa!e~s, !paaowopiiBpyDIIlero Bpa•ate~~aoe ~aaeaae Ba~a 
' 

~Bl'8!8~B nepHCKOU3 B UOC~8;ll0B8'f8~~HOC!~ BIIUyX~COB H8DPBE8BHBo 

Hawop11a~s o ~octosaBB 6XoKa ynpa~eBHB llBHEeHHell Kape!KB 

nepHCKOD8 COA8PZH!~B B C!S!yCHOII perBC!pe, DOK838HBB KO!Oporo 

11oryt cqH'fl:U!ancs a SBM no K0118Bll811 nporpallllli ynpa~ea1s. Saa

qeaze KaEAoro pasp.~a cTaTyoaoro perzc!pa npBBe;lleao B taon•~e I. 

no K0118H;ll811, :IOc!yii8DIIIJIII aa SBII, IIOEe! 61iU YC!8HOB1I6H 

8B!OU8TH'l60KBI ani pyqaol peiHU pa60!H. flpB 8B!OU8!HqecKOU pe

DII6 pa60!Ii ynpaB1IoHH6 OKOpOC!DD ;ltBHEeHHB K8p6!D nepBCKOU8 

npoHSBOJU!!CH B coo~·BeTOTBHB co aaaqeazeu perzcr.rpa cKopo~z, co

Aeplltl'luoe KO!OpOl'O IIOEe! H3116HH'fl>CH no K0118HAaU ynpaBliHilll!eA 

nporpauw. HaqaJI:r.ats cKopocn JIBH:ateHHB nepHcKona onpe;lle.nse!CH 

H8'118Jl~Hiill OOCTOHHHEII O'IJ6'f'IJHK8 C2, :BI:lXO;zt KO!OpOrO 006Wi!H8H C 

npeo6paaoaarenew XlJI-aaanor. HanpnaeHHe c BHXOJia npeo6pasoBa~ 

rena nocrynaer aa c.teJIHntYD cHcrewy npHBOJia snextpOJIBHrarenn 

nepHCKona. 

nnH o6ecneqeHIB C He06XOABMOI !O'IJHOC!~D 38lt8HB0l'O ;llBHEe

HBB uepBCKOD8 cqe!qBK C2 ;lt0JIS8B BUS!~ 8 pa3pB;llOBo B K8'118C!B8 

BXOltHYX BUIIYXI>COB S!Ol'O C'IJ6'f'IJBK8 BCDOJI:b3YD'fCB BUDYJIDC~ nepe&o-

08 5,6 ana 7 paapB;llOB cqe!'IJBK8 naaelaol KOOPllJB8!1i Cr (cu. pac.I5) 

KO!Op!i8 yBe~zqBB8D'f CO;~tepaauoe cqe!'IJHK8 C2 DO 11epe ~BS8HBB ne

pBCKOna. 

YB8JIBll8BB8 UOK3.38HBB Cll8'f'IJHK8 C2 BH3HB88! COO!B8'fC'!'BYillll86 

YB8JIB'IJ8BB8 H8DPd8H:IH H8 l!HXO;lt8 npeoCipa30B8!MB KO;ll-8H8~0r, B 

pe3yJI~!8!8 qero yBatHqHB88!0H CK0p00!1 ABHZ6HIR 88piCKOU8. nns 
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toro qto6u yBexa.at• all yuea.••t• cxopoct• ~B&aeaau nepacxo

na, ~OC!8!0qBO 18Y8BB!. qac!O!J DOC!Jni6BIB IYUy~~COll B8 BXO~ 

CqetqiK8 02 , KO!OPBB 88BICB! 0! COC!OBBIB perHC!pa CltOPOC!H. 

Ec~ DOK888HIB 8!0rO periO!pa OC!8D!CB B8HSY8BHHYI D !eqeaBe 

Bcero Bpeuea• paaBeP!KB cUlpa~, to nepaoxon 6y~et ~:3arat~cs 

P8BBOJCKOp8BBO CO CKOpOc!•m, KO!OPBB BBIB8!CB XBB8IH1>I ~YHXQB

el Bp8M6Bio 

llpB pyqBOM ynp8BX8BIB, B606XOAHMOC!~ I KO!OpQM S03HIX86! 

npB B8C!pOIK8 I KOB!poxe pa60!H 6XOK8 ynp8BI8HBH nep3Y8.8HB8Y 

nepacxoua, MOZBO noxyqat~ !6 no~oaeBBI nepacxona uea~ npe~e

xaYB ero nepeue•eaas. AlB atoro aa tyu6nepaou peractpe ny~~!a 

ynpaBXeBBH (cu. pac. IS) HyEHo aa~af~ noxoaeaue nepeoxona, t.e. 

aaaqeaae xoop~aatH R 1 BH~e 4-p83p~aoro ~Bozqaoro Ko~a. 
Ha BHXO~e upeo6paaoBateXH xo~-aaaxor, ooeAHBeaaoro c atBa pe

ractpou, noHBXsetcB oaraax pacoorxacoB&HBB, Kotopul noctynaet 

B8 BXO~ C~6~Hl61 CBC!eMH npBB0~8 nepHCKOna. S!O! CHIH8X 380!8-

BB! xape!Ky nepHCKODS nepeye.8!~0H DO OCH KOHyca 0! BepmBHH K 

ero ocaoB&BBm ~o tex nop, noKB aa AICKe oqeta qaoxa o6opotoB 

raiK8-BIB! Be B03HBKB8! aaaqe&Be K0~8, COO!B6!C!ByDD(86 3H&qeRBD, 

38~HHOyY B8 !yY6n8pHOY per&C!pe Dy~!8 ynpaJneHBH. llpl 8!0Y 

caraax aa BXO~e cxe~el cacteYH acqeaaet a xapetxa nepxcxona 

OC!8BOBB!CHo 

4.3 BBox ynpaBXeBHB yaxou oueBH npoe!DBI 

Yae~ cueBH npoexual CH paccqataa aa o~oBpeue&!yD yctaHOB

xy 4 pynoaoB nneaKB._YnpaBXeaae yaxou cueBH npoex~l BO BP&-
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MR pa6o~y CH ccy•ec~BIH6~0R DO KOMRHABM BS SBM, KO!Opye ~pa-

6a~B8m~CH YDI8BHRm~el nporpaMMOI. flo 9~BM KOM8B~8M'6HOK ynpaB

~6HIR yanou o~eHY npoexu•A ~onaea ~6paT» aa~aaaym nneaxy a 

H8I~B H8 Bel ByZHYA OHBUOK, o6eone~B~» o ~O~BOO~»m 0,5+! MY 

00!8BOBKY Dn6BKH H8 ~8BBOU CHHKK6 1 npOBSB6C~B npHKHU ee K 

KSUepH~eB»BOMy o~ony K 38~KOBpOB8~» 9~0 OOO!ORHB6o He06XOAH
M8B HH~OpK&UHB, DO~yqeHH8R npH npe~BapHreHhHOM npoouor-

pe x xauepeHHH ~oror~A co6urH2, XpaHHrcs aa uaraHraoA 

~tare B ynpas~s~ea JBM. 

anex~poaa~e oxeKY ynpaBXeHHft - o6~e AIR Boex 4 nea~o

nporsZHHX uexaiHSKOB • o6cnyiBB8D! BX noone~oBaTen»ao. CtpyK

rypaa& oxeua d[OKa ynpasneHBH yanou oueaw npoeKQHA npHBe~eHa 

aa pmo. I6. 
Dpo~eoo ft,~xo~eHBH Hyzaoro OHBMKS uozer 6u~h ooBue~ea BO 

Bpeueam c npo~·3ooou aauepeHHR KOOPAMHa~ penepHHX KpeoTOB HBH 

o npo~eooou on;1pan»aoro cKaaapoBaHHH. 

Doone ror1> KaK aa xa~ou aa 4 nearonpo!HZHYX uexaaaauoB 

nneHKB ycrauo~reBY B aaqan»&oe nonozeaae H oqer~BK ~zcna oHHM

KOB c6pomea aa "0", oneparop Hazeuaer o~ay aa 4 KHODOK aa 

nynh~e ynp8Bn61lHR 1 COO!B6TOTBYD~m ~8HHOuy B6HTODpOTHZHOMy ue

X8HB3Myo Do K0118H~8M BS 8BM aaaqeHHe K0~8 1 OOO!Be!CTBYD~ee pas

BOOTH Me~ H81!8BhHYU HOUepou OHHKK8 H T6U HOUepou, KOTOpYI 

~OBE6H 6YTh Hait~eH, 38HOOHTOH B C~eT~HK ~HOB8 OHHMKOB 1 EHXO~ 

xoroporo ooeAaJreH o npeo6paaoBareneu KO~-aaanor. BHxo~oA oHr

aan npeo6paaoBliTe~s nponop~eoaanea noKaaaHHRM oqerqBK8 H onpe

~enser CKOpOO!l• ~BBZ6HHR Dn6HKH. llpH ABHE6HBB Dn6HKI ~O!OSReKT

pBqeoKBA npeo6}18SOBaten» BYpa6a!YBaer aunyn»o~ aanpazeHBH, qao-
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JIO KOTOPHX pa~HO K)JIHlleCTBY npOTHHyTHX CHHYKOB. 9TH CHrHaJIH UO

CTynam H8 BXO)t Cll n'llHK8 CHHYKOB H yKeKbWallT ero 3HatteHHe • no 

uepe UpOTHE~ nJieH.m H yueHbWeHHH UOK838HHH STOrO CtteTllHK8 

yueH~>maeTCH caraan Ha BHXO;zte npeo6paao:eaTenH KO~-aaanor, a cne

;zto:eaTeJII>HO, H CKOp,>CTI> npO!HEKH MeHM. 0CT8HOBK8 M6H1Ul H8 )t8H

HOM CHHYKe npOHCXO;~HT H8 MSJI0.£'1 CKOpOCTH, liTO fi03BOJIH6! OCT8H8B

JIHB8fi> ee flO V6TK811 CHHUK8 C 'l'O'llHOCTbJO 0,5+! 101. Cqe'l'llHK qHcna 

CHHUKOB BH)t86T CHrll8Jl 11 p83HOC'l'b = 011
, T.e. HCKOIIblit OHHYOK H8it;zteH. 

9TOT CHrHaJI UOOTynne'l' H8 TOpU03HH6 MyqJ!l'H, KO'l'Op~e OO'l'8H8BJIHB8-

Il'l' ne;zty~e ponHKH, H.Ha uy¢Tu, O'l'KniDqaJO~Re ;ztBHraTena. noone 

38;ztepJKKH, HeOC5XO;ztHJIOit ;ztnH UOJIHOit OC'f8HOBKH M6HKH, cpae5aTHB88T 

npHDUH8H paUKa H HpOHCXO)tR'l' BBKYYMHHit UpHCOC M6HKH. 3aTeY )t8'l'

qKK ;ztaBJieHHH B03;ztyJ:a Bbl)t86T CHrHaJI 0 TOll t ll'l'O M6HK8 npHliC8'1'8, 

npHDUH8H paMKa nO;iHHUSe'l'CH BBepx, TOpii03Hble YyqJTH OTKJIIO'Il810TCH, 

a ;ltBHraTeJIH UO)tKni01:8DTOH K Be;ztyiiUIY pOJIHK8U H H8llHH8e'l'CH nponecc 

oe5paao:eaHHH neTeJib nneHKH. npH S'l'OY Ha :ee;zty~ae ;ztBHraTenB no;zta

e<.roH aanpHlleHHe pa::no« noJIHPHOCTH, aunmn~y;zta KOToporo oe5ecneqH

:eaeT nepe,liBRllteHHe IJI6HKH C llftiHiU18JI:bHOli CKOpOC'l'l>JO. 

Be;zty~e pOJIHID HUeiOT OTCqeTHyJO CHCTelly, KOTOP8H npeoe5paay-

6'l' KX :epa~eHKe B n<cJie,llo:eaTeJil>HOC'l'l> Hunyn~>oo:e aanpaxeHHH. Kona

ttec'l'BO STHX aunyJI~><OB nponopnaoHaJI~>HO yrny no:eopoTa :ee;zty~ero 

pOJIHK8o EnOK ynP8B1.6HHH, OTCqH!HB8H 3TH HVUYJll>CH 1 YCT8H8BJIHB86'l' 

UeTJIII HyEHOli ;ztnHHH, TOpii03HT )tBHraTeJIH PI Bb1CT8BJIH6'l' OlrHaJI npe

piiB8HHH1 yOT8H8BJIHl8H COOTBeTOTBYIO~i! TpHrrep C'l'8TyCHOrO perHOT-

.P8 B COCTOHBHe 11 ! 11 • no STOJIY CHrnany 9BM ¥0lii:8T HaqHHan cJie;ztyD

myJO onepanHD no o6Jae5oTKe ,llaHHoro Ka:ztpa (aanpauep, HsuepHTl> KO-
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Op~HaTH penepHHX KP6C!OB 1 nepeue~&!L CTOn ~0 COBD8~tiHHH ODTH

qeCKO~ ocH nepHcxona c Bepmzaoa mauepaeuoro co6uraa u r.~.). 

B STO Bpeua cne~a~aa cacreua 6noKa ~HnLYonpora~loro uexaaaa

ua OCB060~aeTCR OT npHBO~OB ~aHHOrO neHTOnpOTRZHOrO ycTpOICTBB 

• uozer 6YTL no~Kiuqeua K cne~~ewy. 

bnOK ynpaBneHHH npHBO~OU neuronpO!RZHHX U6XBHH3UOB BU88! 

yaen perynapoBKB uanpaaeuza, no~aBaeuoro ua ~BHraTen:! no~uOTKB, 

B aaBHCHUOC!H 0! KOBHqeCTBa B6HTH Ha npHeUHO~ H DO~SIJ~e« Karym

K8X. Kax~a Ha ~Byx ~BHrareneA no~OTKB aueer oBOl p}rHcrp, co

~ep~Yuoe KOTOporo SBU UOZeT U6HH!L B aaBHCHMOC!I OT .tonzqecTB8 

neBTH sa RarymKax. 

4.4 3neKTpOHBY6 Y3BY DYHDTa y~p8Bn6BBH B KOH!pO[R 

SroT nynLr noaBonaer onepaTopy KOHrponHpoBaTL nponecc o6pa-

60TKB C06HTHH 1 ynpaBnHTL pa60TOA OT~enLHYX yanOB C~, o6pa~aTLCH 

K ynpaBnaDme~ nporpauve H nonyqaTL HHCTPYKUHH H3 SBM. Ha ny~L!6 

ynpaBneHHH HU66TCH IO KBODOK, CB6TOB06 T66HO H ocnannorpa~ C aa

DOUMHSHH6U ~H BUBO~a ~aHHYX Henocpe~CTB6HHO H3 OTcqe!HOrO KaHa

na, a TaKEe ~a BYBO~a BH~opua~a aa SBM. nynLT ynpaBneHBH rueer 

CTaTyCBYI perHCTp H O!HOOHTCH K H60!8H~Sp!HHU BH6WHMU yorpolcT

Bau, pa6o!am~u C SBM. DpH HaKaTHH 0~01 H3 ynpaBriHI~ KHODOK 

OOO!B8TOTBym~l paap~ C!aTyCHOrO perHCTpa yOT8HBBn~B86TOH B 

nonozeuae "I~ H BHOTaBnaeTca czruan npepHBBHHH B SB~ .• Czruan 

npepHBBHHH UOKe! 6HTL 3BU80KHPOBBH KOUSH~Oft H3 SBM. Ynpa»nam~e 

KHOnKB cua6zeBH cBeTOBOI HH~KanaeA. Doone roro Kal: ynpaBH~as 
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nporpawua oTpearHpo:aana aa BKHDqeHHe ~aHHOA KHOnKB, SBM c6pacw

:aae! COO!rBe'rCTEYDII!H~ pa3pfilt CTS!yCHOrO perHcrpa B IIOR0:16HH6 11011 

H y6Hpae1' CB6TOByD HH~HKSUKD 51'0~ KHOIIKI. KHOIIKH 11CU6H8 np06K

ItHi!11 (HX qeTblpe), KHOUKS 11H3U6p6HHe KOOp~iiHaT penepHWX Kp6C!OB~ 

KHOUK8 11 Cmlp8RLII8H paa:aepTK8 11 , 8 T8KZ6 KHOUKS 11H3UepeHH6 ~OUOJl

HHT6Rl>HHX !QqBK 11 
- HU6DT IIOCTOHHHOe H83HaqeHH6 H BW3b1B8D'r Onpe

~eneHHyD nocne~oBaTen:oHocor:o onepauxn c~. Ocoran:oHwe !pH KHOnKH 

UOCTOHHHOrO H83~aqeHHH He HU6DT, 8 H83HaqeHHe HX (HanpHUep: npo

nycK CR6AYDmeA ~OU8H~, nepexo~ H8 APYrYD KOU8HlY H 'r.A.) UOE61' 

38A8B8TLCH nporpaUUHCTOU. CHrHanbl C 3THX KHOUOK IIOCTYIISDT B CT8-

!yCHbiA perHCTp 1YRLT8 ynpa:aneHHfi B uoryr BW3biB8TL npepb1B8HH6 

B 8BM. ~OrHqeCK3R CX6U8 C06AMH6HHH ynpaBXHDmHX KHOUOK npHB6A6H8 

H8 pHc. I'1. 

C:aeoro:aoe Ta6no nyn:oTa ynpaBneHHH cny~HT ~R roro, qTo6w 

onepaTOp HU6.U npHUYil CBH3:& C 8BM H UOJiyqaJI CT8H~apTHbl6 HHCTpyK

UKH oT nporpauv ynpaBJieHHH (aanpMuep: nepeuepHTL xa~p, nepeuepHTL 

C06bi!He, H3U6pHr:& H8 A8HHOU K8AP6 KOOp~HH8Tbl AOUOJIHHT6JILHOA !Oq

KH H !.~.). ~RH nepeAaqz 8!0~ HH~OpU~~H HCllOR:&ayeTCH 4 pa3-

PHA8 cTaTycHoro perHcTpa nyJI:ora ynpaB.JieHHH. 

ITO H306paX~HHD H3UepH6UOrO C06b1THH B llORRPHbiX KOOPAHH8T8X 

Ha axpane OCQH~~orpa~ c aanouHHaHHeu onepaTop HweeT B03UOXHOC!:& 

BH3Y8R:&HO 0~8HHrb pa6oTy K8H8R8 H peWBTL BOIIpOC 06 H3UepeHHH 

AOllORHHTeRbHUX (onopHbiX) TOqeK. 8neKTpOHH~e CXeUU ynpaBneHHH 

pa60TOt1 OC~IIIJIJIO :pacpa lHI6iOT T8!\lKe BbiXO~ Ha CTSTyCHbl~ perlllCTp 

nyJILTa ynpaBJieH!R. 
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L'l3MepeHHe ROOp,l\11HaT TOt{eK nepeceqeHHH CKa~l1pyiOlll6H lll6JIH CO 

CJIC,l(OM 113yqaeMoro ~06hlTHH npOH3BO,l(HTCH B TIOJIHPHhlX KOOp;liHH8T8X. 

8TOT npouecc TIOJIHOJTI>JO aBTOM8TH3HpOBaH, TI03T0My ~yHKUHH onepa

TOpa 3aKJIJOtraJOTCH T )JII>KO B TIO,l(rOTOBKe It H3!16p6HHJO (COBU6lll8HH6 

OC~i nepHCKOna C Be JIUHHOH 3a,l(8HHOro C06blTHH Ha TIJI6HKe, H3M6peHHe 

KOOp;l\HH8T ;1:\0TIOJIHHT,mi>HhlX T0t{8K H T .,Z(.). Bee TIO;l\rOTOBHT8JII>Hhl6 

onepaUHH BhlTIOJIHH!OT,~H. onepaTOpOM C TIOMOll\1>10 11 TIO,l( KOHTpOJI611 ynpaB

JIHIOlll8t1 nporpaMMhl H TIOCJie OJtQHt{8HHH HX onepaTOp Bhl;llaeT KOM8H,Z\y 

MH HaqaJia cnnpaJII>IIOro CK8HHpOB8HHH. C 3TOrO MOMCHT8 ynpaBJI6HH6 

pa60TOH CL1 aa;naeTC:I nOJIHOCTI>JO nporpaMMOH t KOTOpaH ynpaBJIH8T ne

pe;naqet1 B naMHTI> 8J1A pe3yJII>TaTOB OTCt{8T8 JtOOp;lll'IHaT TOqeJt nepe

ceqeHHH CitaHI1PYJOuteii lllCJIH co cJie,Z\aMH c Oc5hlTHH. IIpe;nnapHTeJII>HaH 

oopa60T!ta 3TI1X ,l(8HHh!X npOH3BO,l(HTCH B OTCt{8THOM KaHane, B KOTO

pOM onpe,ZieJIHlOTCH 11 KO,l(l1pyiOTCH A8HHble 06 aMI1JIHTy,l(e TpeKOBOrO 

Cl-lrHllJI8 l! ero ll!HpMI:e, a T8KlKe BbJqitiCJIH!OTCH yrJIOBble 11 JIMH6MHhle 
/':!/ 

KOOp,l\11HaTbl TOqeK I1( peceqeHI1H CK8HI1pyiOII\6ti lll6JIH CO CJI6,l\811H. 

H11Ee I1IJI1ll0,l\HTC H OTIHC8HHe JIOrHqecKOM CX6Mhl OTCt{6TI!OrO K8H8-

Jia CL~. 

B npouecce npc eitTI1ponaHHH np116opa anTopaMH 6h!JI TaKJB:e pac

cMoTpeH 11 .l(pyroti :aepHaHT - c5oJiee yHn:aepcaJII>Hhltl - cxew OTcqeT

Horo ltaHaJia, ll03B0Jl HIOII\Htl: yMeHI>UII1TI> Tpe60BaHHH It 3Jl6KTpOHHhiM 

ysnaM 8B:1!. CxeMa 3'IOrO K8H8Jia OTIHC8Ha B paa;n;ene 5.Il. 

,. ) 
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5.I OrrHcaHHe crpyKrypHo~ cxeMH 

B orc~eTH~M KaHa~, crpyKTypHaH cxeua KOToporo rrpMBe~eHa 

Ha pHc. I8, rrocryna~T cHrHa~u c woTo~aT4HKOB nepHcKorra. Yr~o

BaH KOOp~HH8T8 Onpe~e~HGTCH C ITOMOmb~ C48T4HK8 ft , Ha BXO~ 

KOTOporo ITOCTYIT8IDT CHrHa~U C WOT0~8T~HK8 OTC~8THOrO ~HCK8, E8CT

KO CBH38HHOro C BP81118!0l!I8HCH ~aCTD~ nepHCI\OIT8. CHrHa~bi H8 BXO~ 

C~eTqHK8 npOXO~HT qepe3 CXeMy ynpa~eHHH, H83HaqeHH8M KOTOpOM 

HBJIH6TCH BpeMeHHOe COrJiaCOB8HHe CHrHaJIOB, Bh!IIOJIHem:e cpyHKI.\H3 

KOHTpOJIH H 38ITHCH ~8HHMX B 6JIOK BMXO~Horo perHCTpa. 

~H H3MepeHHH JIHH8HHOM KOOp~HH8T~ ~ B nepHCKOrre HCITOJih-

3Y8TCH TOqH~M. BHHT C OTCqeTH~M ~HCKOM, CHrHaJibi C KOTOporo ITOCTy

IT8IDT B 6JIOK 3 perHCTpa~HH KOOp~HH8Tbi ~ • 

CHrHaJI~ c TpeKOBoro ~SY rrpoxo~HT cpHJihTp, 6JIOK aBTOWaTHqec

KOti peryJIHpOBKLi ycRJI8HH!t (APY) H BHJI.eoyCHJIHTeJ!h ( CiJIC K Lf pvrc. IS). 

YCHJI8HH~ll CHrHaJI ITOCTyrraeT H8 6JIOK rrpeo6pa30B8T8JIH B0~-8H8JIOr 

(6), KOTOPbiH Tp8HC¢0pMHpyeT BXO~HOM BH~eocnrHaJI TpeBa B 

cep1110 HUITyJihCOB, KOJIHqecTBO KOTOpUX rrponOpi.\KOHBJI~HO 8YITJIHTy-

~e BK~eOHMrryJII>ca. BeJIH4HHa aMITJIHTy~ nurryJII>ca ¢HKCH}yeTCH Ha 

C48T4HK8 npeo6pa30B8T8JIH K0~-8H8JIOr. 

EJiou 6 Bhl~aeT rrpeo6pasoBaHHyiO nocJie~oBaTeJinHOC~b HMrryJII>COB 

B 6JIOK 5, rrpe,l\Ha3Ha'leHH~l1 ~JIH orrpe~eJieHHH wHpl1H~ .b 6 , ~aHHhle 
o KOTopon cpHKcnpyiOTCH B o~HOM Hs cqeTqKKOB A KJIH B. CHrHaJI~ c 

6JIOKa 6 TaKxe rrocTyrraiOT H B 6JIOK 7 peryJIKPOBKH ypoBrH ~HCKPHMH

Ha~HH. EJIOK 7 B CBOIO oqepe~b CBH38H C 6JIOKOM (8) YITI 18~8HHH H 

CHHXpOHH38~HH, KOTOPUH yrrpaBJIH6T nepeHOCOU ITOK838HH~ BC6X C48T-

4HKOB B 6JIOK8X 2, 3, 5, 6 B B~O~HOH perHCTp (9). 
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llpH HanHqHH ypOBHft BXO~Horo CHrHana, npeB~WEID~ero ypOBBH» 

,IUICKpHUHH8~HH 1 6nOK 7 B~~ae! KOU8H)cy Ha nepeHOC ],8HH~X H3 B~O;l(

HOrO perHcrpa (9) B 6yq)epHyJO nauan (IO). Jianee r:o;l(po6Ho 6y)U'T 

paccuorpeH~ oT~enLH~e 6noKH aTo~ cxe~. 

5.2.EnoK o6pa60TKH BX04H~ CHrHaROB 

TpeKOB~! CHrHan, nonyqeHH~! B pesynLT8T6 MOicyna~HH H306pa

E6HH6U cne;l(a CBBTOBOrO ITOTOKS, npOXO;l(H~ero qepe3 CK8HHpy10~10 

~enL, npeo6pasyeTca B anexrpzqecKH~ cHrHan H noc~~ynaer B 6noR 

a BTOUSTHqeCKO~ perynHpOBKH ycHneHHR (APY). Aunnw~y~a BH;l(60CHr-

' Hana HS ~XO~e ~SY 38BHCHT OT amoriiX npHqHH (Hep:tBHOUepHOCTH OC-

:se~eHHR :sHyTpeHHero o6~eua xauep~, 6nHKOB H ;l(p.). AHanorzqH~e 

HBnBHHR uoryT 6~TI> T8KZ6 B~3B81W ,ne<.{JeKTaMH <.{JOT•lM8T6pHaJI.OB H 

HepaBHOMBPHOCTLIO OCBBIIIBHHR ITn6HKH B H3MepHTen:&HOi4 ycTpO~CTBe • 

B 6onLmHHCTBe cnyqae:s aunnHTy;l(a cHrHana Haxo~HTCI :s npauo« sa

BHCHUOCTH 0! ypOBHR HanpaE6HHH Ha B~O~e q)OTOyUH)EHTena. STO 

HaiTpHE6HH6 1 COOTB6TCTBYIOIII66 ITORHOMY nponycKaHHIO CB6TOBOro 

noroxa nneHxon, r.e. orcyrcTBHeu Ha HeR cne,noB, B ,nan:&Hen

meu 6y,D;eT Ha3blBaTbCH n Cienw: 

llpHH~Hn ;l(e«cTBHH paccuaTpHBaeuoro APY saKnJOqaercH B Tou, 

'ITO CHrHan Ha ero BhiX0)(6 HBnH6TCH OTHOlli6HH6U aMIIJPITY,D;hl curaana 

OT cne,~~;a K aMITRHTy)(e, COOTB6TCTBYIOI!I6l1 11 CienoMy" ypCBHKl.EROK-CXeMa 

APY rrpHBe.neHa Ha pHc.I9."EenHR"ypoBeH:& rJlopMHpyercR HHTerparopou, 

KOTOpUA y6HpaeT TpeKOBble CHrHanbl. JTH CHrHanbl B~.eRRKlTCR ,nH~pepeH

l\HPYillll6~ l\6ITOilKOR.UCia CHrHana ITOCTyrral!JT Ha BXO,n ).enHTenR.CHCTeMa 

APY H BH.n;eoycHnHren:o RBnHKJTCR HecraH.n;aprHh!MH cxeuaMH, H3roraBJIH

Baeuuu~ Ha rpaH3Hcropax. 
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5.3 Cnoco6 onpeneneHHH aunnHTYA¥ H mHpHHH TpeKa 

CHrHaJibl c 6JioKa o6pa6oTKH BH,ZJ;eocl4rHaJia rpeKa 14MeiO~~ paaJIHtr

HyiO BUnJIHTy,ZJ;y, 38BHCH~YIO OT nJIOfHOCTI4 noqepHeHHH TpeKa 14 OT 

HBKJ10H8 CK8HHPYIO~eit ~eJIH no OTHOW6HHIO K TpeKy. ;IVIHTe.Jli>l!OCTH 

<))pOHTOll Blrf,ZJ;eOHUTiyJII>CB TpeKa TaKZe pa3Rlrf1lHH H 6y,ZJ;yT 38BJIC6TI> OT 

TeKy~ero pa,ZJ;Hyca 14 yrna HaKJIOHa ~enH. 

ilpHH~Hn pa60TH_cxeYH onpeneneHHH mHpHHbl HMnyn»ca, paapa6o

TaHHbl~ B nepKnH (CWA)/S/, TIOHCHHeTCH Ha pHc.20. 

Ha <))poHrax BH,ZJ;eoHunyn»ca TpeKa no ypoBHHU HanpmiteHHH, ycnoB

HO o6oaHatreHHHX I, 2, 3, 4K S. noporoBo~ cxeuon Bblpa6aTJlB8IOTCH 

HUTiyJII>Cbl. ~unyJII>Cbl, C00Tl36TCTBYIO~He nepe,ZJ;8HH0My ~pOHTy l314,ZJ;eO

CHrHaJia, c6paob!B8IOT nootrepe,ZJ;HO KBEAHi! Ha C1leTtrlrfKOB A liVIIrf B B 

11 011 • ITepBbiU H3 HMnyJII>COB Ha 38,ZI;8HHOU ~pOHTe lllrf,ZI;60CHrHa.~a OCT8-

B "0" 

npe,ZJ;nocne,ZJ;HHU. B yKaaaHHO~ Ha pHc. 20 CHTya~HH WHPHHa TpeKa 6y

,ZJ;eT aa~H~cHpoBaHa Ha C1leT1lHKe A. Ha BbiXOAb! C1leT1l14KOB A H B nocry

naiOT HUnyRI>Cbl C OTCti6THOrO ,ZJ;HCKB yrROBO« KOOp,ZI;HH8Tbl ~ • lliHp14H8 

rpeKa onpe,ZJ;eJIHeTcH no uaKcHuani>Ho« aunnHTy,ZJ;e BH,ZJ;eoHunyrri>ca. Pa6o

Ta cxeMbl xopowo npHcnoco6neHa ARH onpe,ZJ;eneHHH mHpHHN rpeKa, BH

,ZJ;e.ocHrHanbl KOTOpOrO HUe lOT nepeueHHH6 ,ZI;RHTeJII>HOCTH <))p0H1'0ll • Ko

RHti6CTl30 HMnyRI>COB, C00Tl36TCTBYIO~HX nepe,ZJ;Heuy ~pOHTY BH,ZJ;eOCHrHa

na, onpe,ZJ;eJIHeT aunJIHTYAY cHrHana TpeKa. 

5.4.EnoK npeo6pasoBaTeJIH KO,ZJ;-aHanor 

Ha pHc. 2! npHBe,ZJ;eHa norHqecKaH cxeua npeo6paaoBarenH 

KO,ZI;-8H8ROr. BH,ZJ;eOcHrHaR TIOJ10,HT6RI>HOit nORHpHOCTirf TIOCTynaeT trepea 

cxeuy, co6paHHYIO Ha conpoTHBJieHrnHX lt1 H R1. , BHXO,ZJ;Hct:l cHrHan c 

KOTOpOt:l nponop~HOHaJieH p&aHOCTH BXO,ZI;Hb!X CHrH8JIOB. ~anee STOT 
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WHpMHH TpeKOBOrO CHrHa~a. 
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CHrHan yCHRHB86TCH ll llOCTynaeT HS BXO~ ~H~epeH~HSR»HHX yCHRH

Tene~ (KOMnapaTOpOB, nY-I H nY-2. TaK K8K BHXO~ npeo6pa30B8T6RH 

B H8ll8R:bHhli1 MOM6HT :JpeMeHH HUeeT HyneBOi:1 llOTeH~~an, 8 nY-2 HUeeT 

llORO*HTeR:bHhli1 nopor cpa6SThiB8HHH 1 TO OH Bhl~aeT HS BHXO~e HMnyn»

Chl npH HapacTalHU'l T]JeKoBoro cMrHana, r.e. Ha nepe~aeu ~poare 

BH~eOHUnyn:bca. nY-I HMeeT OTpH~8T6R:bHhla nopor cpa68ThiBSHHH H 

Bhi~86T HMnyn»Cbl H8 :1a;D;H6M filpOHTe BH;D;60CHrH8R8. nna ll0HCH6HHH 

pa6orli cxew Ha pHc. 22 npHBe;z~;eua Bpe11eaaaa ;D;Harpauua BH;D;eocHr

HaJla H HMnyn»COB B ~'Ol{Ke A. 8TH HMnyn:DClil llOCTYll810T HS BXO~ pe

BepcHOHHOro Cll6TllHKf1 1 llOK838HHe KOTOpOrO npeo6pasyeTCH B COOT

B6TCi'ByJO~Hi1 iPOBeH» noTeH~Hana B npeo6pasoBarene Ko~-aHanor. 

EnOK C06HpaeTCf H3 IIHKpOCXell H8 CT8H;D;SpTHbiX M8T8X C HC

llOR»30B8HH611 H8B6CHCro MOHT8llt8. Tpe60B811HH K 6biCTpO~eitCTBHIO 

sneMeHTOB SToro 6Jio1:a onpe;D;eJIHIOTCH cJie;D;yJOIJtHII o6pasou: 

I) C yqeToM Tpe6yeuoro ;D;HanasoHa JIHHei1HOCTH aunJIHTy;D;HO~ 

XapaKTep!.iCTV.KH 6JIOK8 He06XO;D;J.iMO J.iMeT» nopor cpa68TbiB8HHH 

nY-I H nY-2, paBHlil~ 0,03 OT M8KCHM8JI:bHO~ 811llJIHTy;D;hl BH

;l(eO~!MllyJI:bC8. 

2) ilpH M8KCJ.iM8~:bHOi1 CKOpOCTJ.i ;D;BHllteHHH CB6TOBOrO llHTH8 ;l(JIH

T6JI:bHOCTio ~nmynioca oT TpeKa mHpHH0~1 B IS MKM 6y;zJ;eT paB

Ha llO OCHOB8HHIO npHM6pHO 9 MKC6K (;l(JIHTeJI:bHOCTio nepe;l(He

ro H 38;l(Herc {flpOHTOB BH;D;eOHMllyJI:bC8 paBH8 npH6RH3HT6JI:b

HO 4 MKCeK}, 

nnH M8KCHM8JI:bHOH 8MllRHTy;l(hl HMllyJI»Ca 6hJCTpO;l(ei1CTBHe BCeX 

cxeu npeo6pasoBaTeJIH KO;zJ;-aHaJior ~onlltHo 6b1T:b nopH;D;Ka 7 ur~. 
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5.5.CxeMa yclpOHCTBa XRH onpe~eneHHH WHpHHH rpeKa 

HunyJI:ocbl, coouercTBYIOIIlHe nepe;ztHevy ({>poH!'Y, BH;zteocHrHaJia, 

nocTyrraiOT (cu. pHc. 23) Ha C'll6THbl~ BXOJt TpHrrepa F. HurryJI:ocbl 

c BXO;zta o6oHX rrJieq TpHrrepa f rrooqepe;ztHo c6pacHB8IOT 11 non 

cqenHK A HJIH B. 
B T6'1l6HHe BP616HH1 COOTB6TCTBYIOIIl6rO ltJIHT6JI:OHOC!'H nepe;ztHero 

({>pOHT8 BH;zJ;60CHrHaJI~ OT TpeKa, C TpHrrepa C ITOCTyrraeT llOTeH~H8JI, 

paspemSIOIIIH~ ITpOXOE,~6HH6 C'll6THbiX ~nmyJI:OCOB & Ha BXOJtbl C'll6'fqHKOB 

A H B. 

llpH ITOHBJI6HHH nepnoro HUITyJI:OCS, COOTB6TCTBYIOIIl6rO 3a;zJ;H6MY 

({>pOHTy BH;zJ;60CHrHSJI:I, TpHrrep C 38ITP611l86T rrpOXO~;zJ;6HH6 C'll6THbiX 

HYITyJI:OCOB Ha BXO;D; ·~oro C'll6T'IlHK8 (A HJIH B), KOTOpbl£1 6b1JI c6pomeH 

H8 non rrpe]{ITOCJie;ztH:III HMITyJI:OCOM rrepe~Hero !IJpOHT8. flepBHU Hl.tnyJI:o

COM, COOTB6TCTBYIDIIIIIM rrepeJtHeUy !IJpOHTy CJI6;D;YIOIII6rO TpeKa, cqerqHKH 

A a B B03BpamaroTCH B HCXOJtHOe noJioEeHHe. 

bHcrpo~eAcTBHe cqerqHKOB A H B onpe~enHerca qacroroR noBro

peHHH HMDYRbCOB OT :qera yrJIOBOirl KOOp~l1H8TH e, paBHOi1 DpHMepHO 

1, 3 Mrl(. L!aKcHMBRbHd.H qacrora cCipoca HMnynbCOB A H J3 cocraB

JIHeT 3 uru. C y'lleTt>U nocJie;D;Hero xpec5oBaHHH cqeT'IlHKH BbiiTOJIHeHH 

rro cxeMe c rrapaJIJie;r:oHbiM nepeHocou. 

B CllH3MI C H8JIJI'IlH6M T8KHX H6CHHXpOHHbiX rrpOl(6CCOB, K8K C'll6T 

IUmyJI:OCOB yrJIOBOH :COOPJtHH8Tbl H c6pOC cqeT'IlHKOB H8 non CHrHSJISUH 

H3 6JIOK8 rrpeoc5paso:~8T6JIH KOJt-8H8JIOr ll ;D;8HHOi1 CX6!16, He06XOJtHMO 

HM6Tl> c5JIOK CHHXpOHII38l(HH, o6eCIT6'1lHB8IDll(Hi1 BpeueHHOe corJiaCOll8HH6 

STHX npoueccoB. 
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5.6 Cxeua ycTpo~cT:sa onpeAeHeHHH ypo:saa AHCKpHMHHanHH 

BemtllL-~Ha ypc BHH ,Iti4CKPHIIHHa~HH aa,ItaeTCH onepaTopou c noMOJIU>IO 

TyU6JiepHOrO perHCTpa, ·BWCO,ItHOe 3Hall6HJ46 KOTOporo no,n;aeTCH HS 

cxeuy co:sna,IteHHH. Ha ,n;pyrHe BXO~ aTo~ cxeuu nocTynamT cHraanu 

CO Cll6TllJ4KOB, n0~838HHH KOTOpHX rrponopnHDHaJihHH KOHJ4ll6CTBY HU

nyHhCOB nepe,ItHero H aa,ItHero ~pOHTOB BH,IteOCHrHaHa OT TpeKa. Kor

.Ita llHCJIO 3TH~ HMnyHhCOB paBHO B6HHllHH6 1 aa,ItaHHOit Ha TyU6JiepHOII 

perHCTpe, 6HOK ,ltHCKpHUHHSnHH ITOCHH86T CHrHaH ~H aanHCH 3H8li6-

HHit KOOp,li;HHST ft , f>t} 1 Fe , 11 143 BHXO,ItHOrO perHCT~S B 6y~PepH08 
38ITOIIHH810lll66 ycTpo~·cno. Kpoue TOro, 3TOT CHrHaH ~OpMHpyeT HM

rryJihC, aanp6lll810lllH~ ITOCHe,IJ;yiOmyiO 38ITJ4Cb KOOp,ItHHST B Bl:lXO,ItHO« pe

rHCTp Ha :speua rrepexo,n;HHX npoueccoB B ESY. 

5.7 Cxe11a 6JioKa Bpeueaaoro corHacoBaHHH HecHHXpOHHHX 
npoqeccoB 

B OTClleTHOU H:8H8He "CH" B rrponecce CnHp8HbHOro CK8HHpOB8HHH 

npOHCXO,ltHT nponeCJH 1 He CHHXpOHHHe BO BpeueHH,HanpHuep,OTC116T 

yrHOBOtl KOOp,li;HHaT• P 1 ~OpUHpOBaHHe BH,li;60CHrH8H8 OT Tp6K8 J4 

onpe,n;eHeHHe ero SfnHHTy~, OTCll6T JIHHe~HOtl KOOp,ItHHSTHR H T.,ll;. 

O,Itao:speueHHO c aT~u nponeccou npoHcxo,ItHT nepe,n;a~a ,ItaHHHX :s 

onepaTH:sayro nauHT> SBM H aanHch HX aa uarHHTHyro HeHTy. 

Kpoue TOrO 1 .~IH HOpUaJihHOrO ~YHKUHOHHpo:saHHH OTCIJ6THOrO 

KaHana (OTCYTCTBH3 ITOTepb HH~puaqHH) He06XO,ltHUO 06ecnellHTD Tpe-

6yeUH6 npHOpHT6TH BHITOHH6HHH OT,IteHhHHX onepanHit C UHHHUSJibHHU 

11 MeJITBHu" :spe~o~eHel (:speueHeu ycTaHoMeH~H nepexo,ItHHX npoqecco:s), 

KOTopoe orrpe,IteJiae•r TaKotl :sam~Htl napaueTp, KaK paapemaiOIIIaH cno

co6HOCTD rrpH6opa. 

64 



B CJR3B c JHCOKIMB tpe6o»&HIHKB K ~actotHHM xapaKtapactHKSM 

SBM, CBBXpOHB88q!R I ,YIIP8B!8HI8 pa6otOI O!C~e!HOro KaHana He 

uoryr IIOIBOO!~D ooy~eC!BIR!bCR nporp&KMOI ynpaBieBBR, B ~BR3R 

C ~eu OCHOBHYD ponb DO BP8M8BBOyY corn&COB8HBD npo~eCCOB ~OXIHY 

BHIIOBHR!b BneK!pOHHH8 dnOKI aroro K&Hana. 

B ocaoBe nocrpoeBBR cxeu cornaooB&BIR nezar npRH~an npeo6pa-

30B8HBR BMDyRbCHOrO ClrHana B D0!8H~8nbHHa CHrHan (noraqecKaR 

"I") C nocne~D .. M C!p06HpOB8HB8M CBHXpOBMDyRbC8UR. KOHKpeTHOe 

nora~ecKoe nocrpoeHBe taKRX cxeu saJJCB! or norHKB pa~ory ~8HHo

ro dnoxa. l{ns yuea•meHIR "uepnoro• BpeueHB czuxpoHaaa~as 

orc~eraoro KaHana ocymecr~nsercs or carB8XOB orcqera yrnoBol 

KOOp~B8'fH (~80!0!8 DOB!OpeBBB 3!HX CBrH&ROB P8BH8 I,3 ur~). 
B ~8&Bou p8a~ene npiBO~rcs nora~ecKas cxeu8 dnoEa Bpeuea-

aoro corucoB&HHR (pRe. 24) npo~eccoll, BOSHIK8DIIUD np1 onpe-

~eneaBI IIBPRHH BR~80BMnyHbC8 !peES, H P8CCM8!pHB8D!CH ~B8 H8CHBX

pOHHHX npo~ecc8: c6poc c ~acrorol noBtopeHHR ~o 3 uru cqerliBKOB 

A MH B B BYH8B08 DOHOli8HB8 II CyUMipOB8HI8 llHCR8 HMDyJ::oCOB 1 

KO!OpHe DOC!YII81l'f H8 BXO~ S!HX Cll8'fllBKOB 1 1180!0'1'8 IIOB,OpeHBR 

P8BH8 I,3 ur~. 

Cuaanu c6poca oqenHKOB ua "0" nocorynallr c BWCOi~OB !pHrre

P8 (cu. p11c. 24). nonozBfenbHHI nepena~ uanpszeuas, ::soaaaKallm&l 

H8 OAHOU HS BHXO~OB rperrepa f , DOC'fynaer B8 6nOK ml~eneBHR 

nepeAHero lf1p0H'1'8 I lf10pMIIPOB8BHH HS Hero C'f8H~8p!HOrO IIMDyJIDC8. 

C11raaJI c mao~8 sroro dnoKS ycr8Jl8UIIB&et rp11rrep TI :3 noJio:.ce

HRe "I", no~a::sas reu cawu caraan paapemeHBs Ha BXO~ 1:xew 

coBna~eHHR Ut , Ha ~pyrol BXO~ xoropol noorynallt ce:ucpoHunyn•-

CH. 
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Boauo:mbl ;zJ;B6 cHTyanHm: I)cHrHaJI paapemeHHH 11a BXO~e oxew 

lril B03HKK86T paH:ome CKH.XpOHUnyJII>Ca • Tor~a Ha BXO;(e CX6W HI IIO

HBHi'Cfl C'1'8H;zJ;ap!Hblit CHrHaJI, KOTOpblii 38CT81lHT cpa<51)T8T:b TpKl'rep T2• 

CHrHaJI c BhlXO;zJ;a TpHrrepa T2 (JIOrlrltl6CK8H n I") :z~ae·~ paapemeHHe H8 

BXO;zJ; CX611hl COBDS:z\6HHil "12 • Ha ;zJ;pyl'O~ BXO;zJ; ¥12 IIOCJl'3 38;116p:&KH, OD

pe~6Jlf!6MOI BpeueHeu nepexo~HbiX npo~eccoB :a T2 1r1 •r1, rrocTynaet 

HHtl611 He CTp06HpOb3RHbll, 8 CJI6;l\OB8'1'6JII>HO, H He H1K8X6HIWI CHHXpO

HUIIyJII>C. TaKHW 0<5paaou, Ha BbiXO:z\6 CX6~d lri2 :BOSHirl\86'1' CT8H;zJ;apTHhll 

CHrHaJI, E6CTKO DplriBH38HHbll BO BP6116lllrl K CHHXpOHII1yJILC811 K8H8Jl8o 

2) CHHXpOHYDYJII>C Ha BXO:z\6 CX6W Jdl COB!I81I B) BpeiiCHH C paa

pemam~U CHrHaJIOU, BCJI6;zJ;CTBH6 qero H8 :BbiXO~e CX6ibl ~T. B03HHK H6-

craH~apTHhl" CHrHaJI. ECJIH 3TOT CHrHaJI 38CT8BH'1' Cp360T8T:b TpHrrep 

T2, H paapeman~l DOTeHnKaJI H8 BXO~e CX6Mbl ld2 ycraHOBHTCH, TO Ba

;zJ;6PX8HHhll CKHXpOiriiiDYJII>C npo~~eT qepea 3Ty CXeuy COBDBAeHHH, a Ha 

BbiXO:z\6 iri
2 

B03HiriKH6'1' CT8H;Il8pTHblit CKrH8JI, I\8K lrl B npe~ll,ll;Ylll6M 

cnyqae. 

Ecmt uenoJIHOu;eHHbll cHrHaJI c :m~xo~a lrir Re.nocraToqen ;!VIR cpa

c5aTblBBHHH T2, TO pa::~peWCHMe ,1\Jift ,116HHOI·O 3a,lLep:m:aHilOrO CHHXpOH:t.t

nyJII>C8 Ha BXO,lle c5JIOK8 1.12 He B03Hl1Kii6T, Rl 3TOT CJ.lHXpommyJIDC He 

npolite! -qepea c5JIOK 1.12• 1.1 'l'OJl:orw cJie;IlyJOli!ML1 CidHXpCinmyJII>C, ycno

BHfl cpaciaT~BBHHH ,llJIH KOTOporo 6y,lly'1' HOpU81Ii>Hbi~H, B~,ll8C! CTaH

.1l8PTHbl~ carHaJI c6poca Ha B~o.ne cxeu~ 1.12• 

CqeTHbiMH eunyn»caua .llJIH ct~eTt~HKOB A H R flB].flJOTCH Te ~e MM

nyn:oc~ C @OTO)laTqHKa ycTpO~CTB8 perHCTP8UHH yrnc TIOBOPO'a rrepHC

KODa e , HO aa;llepXSHHb16 H8 BP611flt aeoclXO;IlliUOe /.Jll1 J'C'l'8HOBJieHHH 

nepexo;D;HbiX nponeccoB B ct~eTt~HKax A H B rrocJie c6J,oca ax Ha "O". 
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Bb!XO,l\HOii CVIrH8JI CX6Mbl COrJiaCOB8HHH C Bb!XO;ll;8 112 yCT8H8BJIHB8-

eT TI B HCXO,l\HOe CO<:TOHHHe, 38TOM IIOCJie 38;ll;6pl!CKH COp8Cb!B8eT Ha 

11 0" TpHrrep T2, B03BP8l!l8ff CXeMy B HCXO;zJ;HOe COCTOf!HHe. 

0614ee BpeMR sa)\eplKKH B cxeue ;n;oJilKHO ObiT:& ueH:&we nepHo;n;a 

CJI6,l\OB8HHH CHHXpOHMIIYJI:bCOB, llTOObl TpHrrepb! T2 H TI K MOM6HTy 

!IOCTyiiJieHHfl CJie,l\yJOlJlEirO CHHXpOliiMIIyJI:&C8 B03BP8THJiliiC:b B H8tr8JI:bHOe 

COCTOHHlile. 

lJacTOTHb!e Xapai:TepliiCTliiKlil npHM6Hf!eWX MHKpOCXeM II03BOJif!IOT 

C;lleJI8T:b, STy 38,ZI;epl!CK~' paBHO:tl 300 HOeK !Ip!t1 IIepl'IO;zJ;e CJie,l\OB8HHH 

ClifHXpOHMIIYJihCOB 110pf,)\Ka 7Ll0 HCeK. 

5.8 EJioK 6ydiepnoro sanmmHaJO!Ilero ycTpo:tlcTBa 

.llJIH OOecneqeHHl! HeOOXO;lll'IMO:tl paspelll810l!le:tl CIIOCOOHOCTH npHClopa 

(nopH;llK8 IS MKM IIO IIJieHKe) npl'l M8KCl'IM8JI:bHOt1 CKOpOCTH ;1\BlilllteHHff 

CBeTOBOrO IIf!TH8 3,5 MKM/MKCeK BpeMH nepe;n;atrH B 8BM 0;1\HOrO 48-

paspF;n;HOrO CJIOBa, co;n;eplltal!lero li!HtlJOpMaUH!O o ~ , ~ & , R. , H , 
He ;n;oJIJE:uo rrpeBb!rnan b MKCeK. EcJilil 6blcTpo;n;et1cTBHe 8BM rrosBOJIReT 

OOecnellHT:b T8~-tyJO CKOpOCT:b OClMeHa HH!flOpM8UHe:tl, TO Cl/l MOl!teT pa60T8Tl 

Herrocpe;n;cTBeHHO c 8HM Cles ClyliJepHoro sanoMHHSIOI!lero ycTpo:tlcTBa. 

fipH paeloTe C 8HM, IIIMeiO!Iletf Clb!CTpo;n;etlCTBHe XylKe, lleM 8 .MKC8K 

H8 !I pH eM O,l\HOrO 48-jl83pH;zJ;HOrO CJIOB8, H600XO;ll;HM8 paspaBHliiB8101118fl 

II8MHT:b, IIOJIHbltl UHKJI KOTOpotl (TO eCT:b BpeMf! 38IIliiCH H 

C1lHTb!B8Hiiffl) ,l\OJil!CeH (~T:b paBeH IIpHMepHO 8 MKC6K H8 O,l\HO 48-pas

PH;zJ;HOe CJIOBO. 

PaspaBHiifB8IO!Il8H naMHT:& ;n;oJilltHa xoporno corJiacoBaT:&CH c HHTer

paJil>Hh!MH M.11KpOcXeM811lili 3TO 03H81l8eT, 1lTO TOKH 38IIHClll H C1lHTb!B8-

B8Hl1f! He ;llOJilKHhl rrpeih!IIIaT:& ;n;ecaTKOB MlifJIJJHaMnep. 8THM ycJIOBlllf!M YlJ.OB

JieTBOpHeT naMaT:& Ha MOIT-cTpyKrypax (noJieBh!X rpaH3lllar opax). 
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Bxo~ase conpo!HBHeHHH MOII-cTpyKryp oqeaL 6onLmHe (~o 

ro5 oua), 3TK ctpyKTyps xopomo cornacymrcs c UHKpocxeueua no 

aanpsaeaam naraHHH. 

EcnB 06~eu naMHTH H660XLWO~ (300-400 6H!), TO T8K~H naUH!L 

MO&e! 6HTL BHIIOXH6H8 B BH~e TpHrrepHHX perHCTpOB, co6pEHH~ H8 

MIIKpoCX8M8Xo B CXy'll88 JICnGnL30:S8HHH B KaqecTB6 ynp8BHHBIII!6it BHqHc

nHTeJILHOt<! uamHHH SBM una Pl{P-8 B opraHHS&UHH OAJJOUHKJIC,Boro pe

JBua B:SO~a HH$0PM8UHH B onepaTHBHym naMHTL SBM H BNBO~E ee 

H8 uarHH!'HyiO JI6H'fy t OTn8~86'f H606XO~HUOCT1> HaJIHqHH B CC,CT8B6 OT

cqeTHOrD KaHana 6y$epHOA nauHTH. B arou cxyqae ypaBHHB<,HHe cKo

pocTH nOCTynXeHHH HH$OPM8UHB HS OTCqeTHOrO KaHana C~ H CKOPOC!H 

aanHCH ee Ha uarHHTHyiO JI6HTy npOH3BO~Hi'CH npltl UOMOIIU/1 TORl>KO one

paTHBHO£! naMHTH SBM. IlpH HBJIII!qHH ~ocTaToqHoro o6MMa mtUHTH 

(I2K) BCH HH$OPM8Ul'IH 1 UOJiyqeHH8H B peaynLTaTe CIIII!paXLHOrO CKB

HHpOBaHHH CHHMI<a, sarrHCbiBaercH B M03Y SBM, a sareu neponHcHBaeT

ea H8 uarHH'f0$0Ho 8Ta HH$Opua~H~ sa~Ue! OKOJIO 6K I2-pa3pR~HbiX 

CJIOB, OC'f8Jll>Hb16 6K CJIOB onepaT.I'lBHOti U8MHTH rrpe~H83H8lJ6llbl MH 

xpaaeHHH nporpauu ynpaBH~HHH .161 • 

IlpB Hcnon»ao:saHHH ynpaBHHmll!et<! SBM c ueauHu o6~eu,>u orrepa

'fHBHOit nSUfl'flll B03HJIK86T He06XO~HUOC'l'l> npH aanHCH HH$OPII8UHH 

B U03Y SBM o~ao:speueHHO nepenHcs:san ee aa uarHHTHyJO n1lHTY. 

BOSUO&HOC!l> T8KOrO pe&HU8 pa60'fbl 06ecnellHB86TCH Tell, q'~O H6 -

CIIOTpH H8 BbiCOKyll U8KCHU8JILHyD CKOpOC'fl> UOCTynXeHJIH JIH,popuauzB 

143 orcqeTHOro K8H8Jl8 Cftl, cpe~HH CKopocn nocTynneHHH mwopua

UIB H6B6JIHK8 B COCT8BJifl6'f 2,6 U06K H8 O~HO 48-pasp~H03 CJIOBO, 

qro H8 nOpH~OK U6HLme CKOpOCTH 38nHCH H8 uarHHTO$OH. 
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B TaKou pexwue qacTD o6~eua M03Y, OTBe~eHHaa no~ aaxonne

H~e ~aHH~x, nocTynanmex BO Bpeua cnepanLHoro CKBHHPOBBHMH, pa3-

6HBaeTCH Ha .1\BB iiJlll 60JIJime paBHbiX no B6RHtrHHe UaCCHBa, l! O~HH 

H3 KO!Op~X l! ,1!,8Hffhl~ YOM8HT BpeueHH npOH3B0,1J,HtCH TORDKO 38nHCD 

KOOp,1!,HH8T H3 OTcqe!HOrO KaHana, H3 ~pyroro npOH3BO~!CH cqHTbi

B8HHe H 38fiHCD H~ uarHHTHym neaTy paHee aanHcaHHbiX .1\BHHHX. He

o6xo,1J,HMhl~ oO~eM ~BUHTH, HCll0JlD3Y6Mbl~ B TaKOM pexeue .1J.RH H8KOn

JieHHH HH¢opua~HH onpe,1!,enaeTCH papaueTpauH ·aaKOnBTena Ha uar

HHTHOl JI8HT6 H opraHH38~He~ erO pa60Tbl. llpH pa60!e H8KOfiHT8Jlft 

B CTapTCTOITHOY p~XHUe C 25% IT0!6PHMH JieHTbl npH CT8pTe H OCT8HO

Be,ijuKOCTD 0,1J,HOM KaCC6!bl C uarHHTHO« Jl6H!Ol 003B0Jlft8T HaK8ITJIH

B8TD ,1J,aHH~e, nonyqeHHble B TeqeHHe 8 qacOB pa60T~ c~. ITpe 

oTOM He06X0,1J,HUNl ,1l,nH HaKOnJieHHH ,1J,aHHbiX 06~ey IT8UHTH 9BM COCT8B-

JIHe'.r 2 X !500 l~-pasp$UHIU IIHC8Jl. 

oB~A HCnORD3YDTCH ,1l,JIH paawemeHBR nporpauu ynpaBJieHHH H KOB!pO-

5.9. Enox H3uepeHHH xoopAHHa'.rH ~ • 

~OrHqeCK8H JX6Y8 6JIOK8 H3U6p8HHH K00p,1!,HH8Tbl ~ npHB8,1!,8H8 

Ha pHc. 25. Ha cqeTqHK nocTynamT HunyJIDCbl c ¢opuHpoBaTena 

CHrHaJIOB ¢0T0,1J,aTqHK8 ycTpOAC!Ba OTC'leta pa,1!,Hyca. PeBepCHBBHa 

ctJeTIIHK R.. , HMe ODVIIA !5 pa3PH.1l.OB, onpe,1!,eJiaeT JIHHei1HyiO ItOOP.1l.H

HaTy nepHCKOna, JOBepmaiOmero B03Bp8THO-nOCTynaT8JlDHOe ,1l,BHZ6HHe. 

OrpaHHqeHHe nepe~emeHBH xapeTKH nepecxona npoH3B0.1J.HTca c nouom»m 

~BYX nap KOH~eB~X BHKJnqaTe!el . 

YcTpo~cTBO )TcqeTa xoop,1!,HHaT~ R. npe,1!,cTaBJiaeT co6oa ~Ba 

.1\HCKa C H8H6C6HHiMH Y6TK8YH, Z6CTKO CBH38HHHX C BpamaD~eACR 
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tl8C!Dil napbl raiKS-BJIH'.r, KO!Op8H npeo6p830BbiB88! B]l8Jil8'.reJI:&HOe 

~BKZ8HB8 B B03Bp8!HO-UOC'.ryna'.re~:&HOe. ~O!O~B'ftlHKH ;~CK8, rrpe~

H83H8tl6HHOro )tJIJI 0!0'16!8 ~O~el 060p0!8, Bb1~8BJ'.r CH:~H8~bl, K0!0Pbl6 

nocrynant.r aa BXO~ cqet.rqaKa ~ • Ha srou ~oxe ec'.r:& uerxa, ot.r xo

t.ropol ~opMHpye'.rOH caraa~, coot.rset.rcTBYBJIIIH~ no~aouy o6opory ~cKa. 

Jlpyroit ~ex, CBJISBHHbll c )Uicxou ot.rcqeta ~o~e~ o6o:>o'.ra qepea 

fiOHHZ8KllJIYil nepe~B'IIY, C~y:IH! )tJIH OfCll6'!'8 KO~H'II6CTBil 060pO!OB. 

no xo:uaH.ne "Hat~uo HauepeHHA" xaperxa nepHcJ:ona npHxo~Hr 

B nocrynare~:&aoe ~BHzeaxe or xcxo~aoro nonozeHHH, onpe~enHeuoro 

HB:IHHU KOH~8BbiY BbiKnlltlaTe~eu. 

llpH UOO!yllJieHHH CHrHa~a H3 ~OTO~afqHK8 nepBO:~O ~HCK8, co-

OTB8!C'.rBYillll6rO KOH~ nepsoro 060p0!8, H CHrHa~a, lOO'l'B6fC'l'BYillll6-

ro nepsouy o6opory, ma ~TO~BT'IIHKa soroporo ~HCK8 ,popuHpye'.rcJI 

cHrHaJI c6poca cqeTtlHKa Ha "0". nocne aToro ct~et.rabl~ HunyJI:r.obl, 

fiOOTynBillllH8 H8 BXO~ C'II6!'11HK8~ t ~opumpyll! 3H8tl6H48 ~HH8~HOI 
KOOp~HH8Tbl 1 I C ~emH~paTopa Jl, C06~H6HHOro C BbiXJ~OY Cll8'.rtlHK8, 

~OpUHpye'.rCH CHrH8~ OCT8HOB8. 88!6U nepHCHOn H8~HH88T ~BHE8HHe 

B o6paTHOU H8ITP8BJI8HHH ~0 KOHU6BOrO Bb1Knlltl8!8JIH, onpe~enHilJilero 

aaqa~:r.aoe nonoaeame xapeTKH nepHcKona. 

q8CTO!Hb16 xapaKTepHO'l'HKH 6JIOKa KOOp~HH8Tbl ~ onpe~eJIHBJ!CH 
aaaqeHHeu qacTO!bl ct~eTHbiX Huny~:&COB ~oTo~aTt~HKa R. ; ara tlBCTO!B 

rrpHuepHo pasHa 50 KrU· O~HBKO speuJI ycTBHOBJieHHH nepexo~HbiX 

npOU6CCOB B cqafllHK6 He ~O~~HO 3H8tlHT6Jl:&HO OTJIHll8T:&CH OT Bpeue

HH 38fiHOH B E3Y, TaX ItaX OHO BXOAHT B OO~ee "ueJTBOe" Bpeug 

orcqeraoro xaaana, r.e. Bpeus, rpe6yeuoe ~na rrepe~aqH aaaqeHHH 

xoep»taar f) ,It f:} ,R,, H B E3Y .EcJIH UHXJl aanHOH E E3Y paBeH 

npHuepao I MKcex, ro H BpeuH rrepexo~HhiX npo~eccoE B cqer'IIHKe 

~OJIEHO 6b1Tb raxoro ze nops~xa. 
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U! dftolt« 
OU.CKptJ.HUHIX • 

(.6UU. ypoiHII 
DIIOK /II? 

PHc.25. CrpyKTypaaa Jxeua 6noKa perzcrpauzz KOop~HaTH pa~Byoa. 
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PeracTpa~HH aaaqeHH~ nonHpH~ xoopAHHaT TOileK nepeceqeHKH 

CK8HHpy~~e~ ~eJIH CO CJI6AOM H3M6pHeMOrO C06~!HH HS C~HMKe pac

fi8A86!CH Ha PH~ onepa~mft: nocne orcqera m aaaeceHHH aaaqeHH~ 

yrJIOBYX KOOp~HHST E !HXOAHO~ perHCTp O!Cile!HOrO K8HBJI8 6JIOR 

~CKPHMIHS~H !HA88! KOMSH~y 0 TOU 1 llTO ~8HH~~ !HAeOCHrHaJI Of 

CJI6A8 onpeAeJieH K8K tpeKOEHl CHrHaJI. flo 3!0~ KOM8HA3 TIOK838HHH 

Cll6TllHK8 ~ AOJIZHH 6~!L !8KZe 38H6C6~ B perHcTp fi3MHTH. 

TaK K8K 3TOT CBrHSJI He 38!HCIT OT HMnynLCOE ClleTa, TIOCTY

fi8Jl .. X H8 C1l6Tll!IK R. t TO 6JIOK KOOPAHHS!W R_. BM66T ::xeuy l!pe

M6HHOrO COrJiaCOll8HHH1 TIOA06Hyll cxeue, OTIHC8HHO~ ll pi3A6Jie 5.7. 

Tpmrrep T6 ll ABHHOM 6noxe m ABe JIHHHH aaAepzxH R31 ~ RB2 6noxm

PYDT aaHeceHHe noxaaaHH~ Cll6T1lHK8 B permcrp naMHTH Ha BpeMH 

nepeXOAH~X npo~eCCOll B C1l6TllHKe. 

TIOCJie 38HeCeHHH COA6PZRUOrO Cll6TllHK8 R- BO BXO~HO~ perBC!p 

fi8UH!R ~OpUHpyD!CH BC6 H606XOAH~e CHrHaJI~ ~JIH 38ITR::H 3H81l6HH~ 

KOOPAHH8! e ' ~{}' 1L 'H :B 6y~epH06 aanOiniJI!aiOmee y::TpO~CTBO, 
H ~0 OK0Hll8HHH ~HKJI8 38fiHCB ll~A86TCH sanpe! K8 38He::eHH6 CJieAy

~1116~ HH~OpM&nHH BO EXOAHOH perHC!p E3Y. 

5.IO. Enox .orcqeTa yrnoBol xoopABHaT~ f9 
CHrHan~, rr'ocTynaiOIIIHe c ~oTOA&TlllfKa ycrpoHcTBa perHcTpa~KH 

yrJIOllO~ KOOPAHH8T~,HM6lOT ll8CTOTy fi0BT0p6HHH j- = 6)0 Kru. 8TH 

CHrHanN nocrynaDT Ha cxeuy wopuHpOB8HHH H Y~ll06HHH l8CTOT~, T.K. 

~H rronyqeHHH uea~ orcqeTa no yrnoBo~ xoop,JtHHare no ~H~Ka 2Tt/217 

paABaHa, qacrora cqera~x HMrryJILCOE AOJIEHa 6~TL nopH~Ka I,3 uru. 

B orcqeTHH~ KaHan nocrynaer raxze cmrHaJI ycraH)BKH orcqera 

E 11011 • 8TOT CHrHaJI ~OpUHpyeTCH npH ITOMOI!\B M6TKH, lK6CTKO CBH-

38HHO~ C l!P8U(8Dlii6~CH ll~CTl>IO rrepHCKOIT8. TIOCJie ~OpMHp )B8HHH 
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CHrHSJI noc~ynae!~ B 6JIOK perHC'lp8IUIH KOOp;ztHH8~H & 1 HB CX8My 

ynpaBJieHHH c6poc:ou Ctl8TtlHK8 B "O" 111 BS cxeuy KOH!POJIH pa60~bl 

Ctle~qHKa 9 • )[OHTpOJI:& pa60~H cqeTllHKS &- npOHS:BO;ltllli'CH cqlll

THB8HileU ITOK838JIIIt:i cqe!UK8 ll KOHile K8QOrO 060p0!8 CDHpaJI:&HOl 

pas:BepTKH. 

EJIOK yrJIOBI>it KOOp;I\HHSTH Huee! CXellbl :BpeueH~OrD COrJiaCOl!S

HH!I, 8H8JIOrHtlHHtl CXeUe, ODHC8HHOL'i B pas;neJie 5. 7. 

q8CTO'l'Hble :capaKTepHCTHKH Cll8TllHK8 6l onpe;neJIHIO'l'CH ll8CTO

~Oti nO:BTOpeHHH 3XO,ZJ;HbiX CHrHSJIOB ( f = I, 3 Yrll) H :speueaey ne

peXO;I\HHX nponec,~OB. 

TaK KSK ;nJI~ CTp06HpOB8HHH ITOK838HH~ Cll8'1'llHK8 H 38H8C8HHH 

STHX ITOK838HHI B perHC~p ITSYH'J.'H HCITOJI:&ayeTCH cqeTHblt:i •unyJI:&C, 

TO npH nepHO;ne ~JI8;1\0l!8HHH ,;'..._: 0,6 YKCeK H ;nJIHTeJI:&HOCTH HU

ITyJI:&C8 tiA = 0 1 I YKC8K :speUH yCT8HOBJI8HHI'f t ya : t,. -~ = 

= 015 llKCeK. C ftl8TOU STOrO Cll8TllHK yrJIOBOt:i KOOp;I\HH8Tbl BbiUOJI

HeH no napanneJioHOt:i cxeue. 

5.II.~~ B03110EHYft B8pH8H! ITOCTpOeHHH 
OTcqeTHOrO K8H8JI8 

B OITJ/lCSHHO~ BbiW6 cxeue OTCll8THOrO KBH8JI8 UOCJie COOTBeT

CTBYIO~HX.HCITb1'1'8KHti YSKe~a OD'1'HKO-UeXaHHtl8CKOt:t qaCTH J/1 OTJIB,ZJ;

KH C00'1'B8TCTBYIO~HX nporpayy uory~ ObiT:& BB6;1\8Hbl CJie;nymmHe H3-

Y6H8HHH: 

I) nepexo.n Ha perzcTpSflJ/110 aHaqeHHI npHpa~eawt:t pa;zt~yca 

38 :spetlH 0;1\HOrO o6opOT8 CITHpSJIH :BYeCTO perHCTPSilHH ITOJIHOt:t 

KOOp;11111H8Tbl Al • llo STHM ;1\SHHbiJI TeKymee 3H8lleHJ/le KOOp;liHHSTbl 

uo~eT ObiT:& :soccTaHOBJieHo. 
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2) nepeXO,I\ H8 perHCTPBL\HIO BM6CTO IIOJIHOi1 ymOBOt1 K00p;ll;HH8-

Tbl & 3Hat~eHH~ npHpall\eHH~ ~ ~ sa 0, I-0, 5 qacT:, O.I(Horo oe5opo

Ta CIIHpaJIH. 9TO II03BOJIHT COKpaTHTI> pa3pf!,1\HOCT:& Jiepe,llallaeuoro 

cJioBa, a cJie,I\OBaTeJI:&Ho, H oe5:oeu aneKTpOIIIiblx yano:a, yqacTBYIO~HX 

B nepe.I(at~e, a TaKJ:e oe5:oeu C5y~epHo~ nauHTH. 

Ha cTa,I\HH .1\SJII>ne~mero yco:aepmeHcTBOBaHHH npHC5opa C5y,ne! 

paCCUOTpeHa B03MOlltHOCT:E. HCIIOJI:&30B8HHH ;ztpyroro MOTO,I\8 IIOCTpOeHHH 

OTCtl6THOrO K8H8JI8. 0TCtl6THbl~ K8H8JI, 'OIIHC8HHblit BHme, CO;zteplltHT 

C5JIOI< npeo6paaoBaTeJIH aHaJior-Ko,n, BbiiiOJIHeHHe KOTDporo npe.ncTa:a

JIHeT onpe,I\eJieHHble rpy;ztHOCTH. TpeC5oBaHHH K qacTO~'Hh!M xapaKTepHc

THitau 3JI6KTpOHHhiX yaJIOB OTCtl6THOrO K8H8JI8 OTHOCIIT6JI:&HO H6B8JIH

KH {t18CTOT8 IIOPHllK8 2 Url\), 0,1\HSKO C5JIOK npeo6pli30B8TeJIH 8H8JIOr-

K0.1( TpeC5yeT aJieueHTOB c C5blcTpo.1(e~cT:aHeu :a IO urn. 111ueHHO 3TOT 

C5JIOK OrpaHHtlHB8eT CKOpOCT:& CK8HHpOB8HHH. 

Cy~ecTBeHHOe ynpo~eHHe cxeu OTct~eTHoro KSHIIJia ·H cOKPSIIIeRIIe 

pa3pH,1\HOCTH nepe,I\aBaeUIJIX CJIOB !10llt6T 6b!TI:. ,1\0CTHrllyTO IIpH CKBHII

pOB8HHH CHHMK8 llBYMH PH.I\OM paCIIOJIOllt6HHIJIMH napaJIJ:eJII>HbiMH !118JIHUH 

c OT]{BJI:&HIJIUH ~OT0]{8TtlHK8MH. IIpH 3TOY HCKJI!Ot{86TC!! TPYllHOCT:& B 

OIIpe;zteJieHHH mHpHHIJI BH,ll60CHrH81I8 TpeKa ~() , T. K. B03!10J:HO IIpH

UeHeHH6 cxeYbl, aHaJiorHt~Ho~ To~, KOTopaH onHcaHa B paC5oTe /c9 I. 
Ha pHc. 26 npHBe.neHbl :apeueHHble ;ztHarpauw CitrHaJIOll OT 2 

!116JI8~ H IIOHCHeH npHHL\HII onpe;zteJieHHH KOOp;ztHH8Tbl c:epe,llHHbl Tp8K8. 

B 3TOM pe:UJie pa60Tbl OTCtl6THOrO K8H8JI8 B 9BM 6yl:eT nepe;zt8B8Tl>

CH 3H8tl8HH6 O]{HOM KOOp;ztHH8Tbl l9 , onpe;zt61lHIO!I16~ CE:pe;ztHHy TpeKa, 

HJIH, ItaK 61>1JIO yKaaaHo Bblme, 3KliiiB8JieHTHOe 3Hat~eHt:e npHpameHHH 

yrnoBOI.t KOOPllHHSTI>I sa cooneTCTBYIODtYIO t~acT:& OllH<,ro o6opo!a 

CIIHpSJIH. 
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B KOHCTPYKUH~ nepHcKona npe~ycuoTpeHa Boauo~HOCTD paaue~e

HHH ~BYX napaxneniH~X ~ene~ 0 OT~eXDHHMH ~O!O~aTqHK8UH. 

B TaKoA cxeu€ oTcqeTHoro KaHana ~H onpe~eneHHH aunnHTY~ 

~H~eocHrHana uoEe~ Hcnonb30B8TDCB cxeua, no~o6!aa 6noKy npeo6-

paao:saTena K0~-8HEXOr. Ho T8K K8K STK H3UepeHHH npOH3~0~HTCH 

TOXDKO H8 nep:s~X O~OpOTaX CnHpanH, KOr~a XHHe«H8H CKOpOCTb ne

peue~eHHH CK8RHpyK~ero fiflTH8 H6B6XHK8 1 TO B STOM cnyqae Tpe6o

B8HHH K qacTOTH~U xapaKTepHCTHK8Y aneKTPOHHNX CXeU OK83~B8~TCH 

H8 ITOPH~OK HHEe. 

_j~u~ 

~~ 

L--+-----=JJ-=-!1.:...1 __,..... t 

:JJ!IZ L------t 

C41em c t.~a.cmomoU. 
:f --.....!~~ 

C4emCI/ctcmomotJ ¥2 

PHc.26. BpeueHH8H ~Harpauua, ITOHCHH~maH npHHUHfi onpe~eneHHH 
cepe~HHbl TpeiWBOrO CHrHaJia npH pa60Te C .ltBYMH tqeXHMH. 
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