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BBEl!EHidE 

YcTpOtlCTBO yrrpaBJieHli1H (YY) BX0,1tli1T B COCTaB :JJieKTpOHHOti qaCTli1 

CKaHHpJIO!l\el'O aBTOMaTa ,1tJIH 113Mepem1H CHli1LIKOB C TpilKOBblX KaMep /I ,2/. 
06ecrreqMBaH aB•roMaT!tiqecKyiO pa60TY ycTaHOBKli1 Ha JIIIHHH C 3JieitTpOHHQ}i 

Bbiq],iCJili!TeJII>HOti ManJHHOtl, YY BbiilOJIHHeT CJie,llyiOli\He ({l:rHKIU'Illl: 

I. rrpHHli1MaeT H .z~emH({lpHpyeT KOMaH,1tbl li13 8BM; 

2. yrrpaBJIHeT rrepeMell!eHHeM H3MepHTeJII>Horo CT•ma CA; 

3. OCyll\eCTBJIHeT 3arry CK peJKHMa H3MepeHHH ITOC;I.e BbiilOJIHeHIIIfi 

Bcex rru.z~roTOBHTeJII>H~ onepaUHti. 

YY BKJIIOqaeT B ce6H TaKJKe li1MHTaTop 8BM li1 6J11JK rreqaTH, rro3BO

JIHIOII\He Ilp01113BO,lll11Tl> HaCTpO~KY anrrapaTypbl CKaHHpy!Oqero aBTOMaTa B 

aBTOHOMHOLI pelKHMe. 

B .r~aHHOtl pa6oTe .z~aeTcH xpaTKoe orrli1CaHHe norJiqecKoti CTPYKTYPbi 

H HeKOTOp~ OC06eHHOCTeH li13rOTOBJieHHH 3JieKTpOHH~: 6JIOKOB, peaJIH-

3YIOIJ.!HX yKa3aHHble Bhllle ({lyHK~HH. B ~orzqecxwx cxeuax zcno~L30BanHcL 

ycnoBHHe o6os&aqeHHa, npe~cTaB~eHHble Ha pHc. I. 
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d - Hy11e6ou 6b1Koa mpueuf'CI 

a Ha eauHUYHoM &t>,xoile mpu~zepa 6 cocmoiiHuu.l"cuzHan.J" 

a -rn-- 6 Cxema iJugotpttpi!Hqupo6auufl 
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tp Jne/¥/eJ.~m JaiJee:No:u ( oi1Ho6uopamop) 

t Hw11rynoc 
6

c noiln11ercll vepes 6pMHI t nocne Hmnynoca a 
Cu~HOII npuHvMaem 3HOII~Hue .. I· HO bf>I!MR 
6/n"ep:>K~t:u t 

a 
9ntMI!Hm Jailep>K~t:u ( 1/UHUII Joilep>~<Jcv) 

a--c:D---6 WfMIJ!IbC G nollb/IRemcR 'lepe3 GpeW111 t nOl'/le 
113 ""'"'fllbCa a. 

PHc.I. YcncBH~e o6o3HaqeHHff aneueHTOB norHqecKHX cxeu. 
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II. OEMEH li1H~OPMAI.IDE11 MEIW SBM 111 CA 

06MeH HH!l>opMai.U1e~ uellt.ztY SBM 11 CA ocyllleCTBJIHeTcH qepes ycTpo~

CTBO CBH3ll (YC) ITO mHHaM ,ltaHHaK (PHc.2a). Ilpo~ecc nepe.ztaliH O,ltHOrO 

CJIOBa B TOM llJlll ~pyroM HanpaBJI6Hllll COITpOBOll,ltaeTCfl COOTBeTCTBYIOII{ei! 

napoli yrrpaBJIHIOII{HX cHrHaJioB: "3anpoc ll:Hcna" (3q) - nB~.ztall:a lllt1cna" 

(Bl!) HJIH nB~~aqa KO~an (BK) - 11IlpReu KO,lta 11 (IlK). 

YcTpO~CTBO CBH3ll cornacyeT ypOBHH CHrHaJIOB ~ JIOrHKH 06MeHa C 

yqeTOM oco6eHHOCTeH KOHKpeTHO~ 8B~ (CDC-I604A). 

lilH(j)OpMa~HH 113 8BM nepe.ztaeTCH B BH~e KOMaH.zt JITpaBJieHRH CKa

HHpyiOII{llM aBTOMaTOM (pHc.3). Km.naH.zta 38HHMaeT O~H) 28-paspH~HOe 

CJIOBO. PaspH~bl 25-t28 OTBe.zteHbl ITO,lt KO,lt onepa~HH (J~OII) 1 h24 - ITO,lt 

IIHCJIOBYIO qacu,. 

C ITOMOill:&IO KOYaH,lt OCYill9CTBJIH6TCH ITO,ltrOTOBKa 1: ll3MepeHJr110 TOrO 

HJIH HHOrO CHidMKa 1 3a,ltaiOTCH napaMeTpbl CKaHlilpOBaHHE 1 IIpOBepHeTCff 

rrpaBHJI:&HOCT:& WYHKWiOHHpoBaHHH OT.zten:&Hb!X ysnoB CA. 

KoMaH,1{bl "X" H "W" sa.ztaiOT Hcxo~Hoe rronollteHHE Hsuepli!Ten:&Horo 

CTona (Koop.ztHHa'fbl X01 Wo) nepe.zt Hat~ano:u HSMepeHHf. 

KouaH,1{a "III!" ocyllleCTBnHeT no.ztrOTOBKY HYlltHorc .nna HsuepeHI.UI 

Ka.ztpa Ha ITJieHKe. qHCJIOBaff t~aCT:& KOMaH,ltbl 3a~aeT KCJIHlleCTBO Ka.ztpOB 

( f0 ) 1 Ha KOTOpOe Tpe6yeTCff nepc~BHHyT:& ITJieHKY 1 ~ HanpaBJieHHe 

nepeMemeHHH. 

KoMaH,1{bl noOn H 1190° 11 3a,ltaiOT cnoco6 CKam1pOBaHHff I ypoBeH:& 

~HCKpHMHHa~HH 1 ITJIOTHOCT:& CKaHHpOBaHJdff / 3/ ll CKOpOCT:& HepeY611l6HHfl 

H3MepHTeJI:&HOrO CTOJia BO BpeYH CKaHHpOBaHHH. 8TH KJMaH~bl HaliHHaiOT 
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TipOUBCC lli3M8p8H~H H B~~B!OTCH TIOCRB B~TIORHBH~H BCBX TIO~rOTOBHTBRi

HhlX onepaumA. 

KOMBH,l(B 11K~11 aa~aeT KOH81l:HYIO 1\00p~HHBTY XK ( ecnH CHHMOK 

CKaHHpyeTCH CTICC060M 0°) HRH WI< (rrpa CKBH!.ipOBBHl1~ CTIOC060M 90°), 

Ecnll rrpl13HBK TI~8pHBBH!1H OTCYTCTBYBT, TO Tip!1 ~OCT!1~8Hl1!1 CTOROM 

Koop~HHaT~ XK ~n~ VVK cKaH~poBaHHe npeKpamaeTcH, HanHil:He rrplliaHaKa 

npep~BBHHH ( 11 1" B I5 pa3pH~8 ll:HCROBOJii tiBCTI1 KOMBH~~) 03HBil:BBT,Il:TO 

np~ ~ocTI1JKeHHH XK ~n~ WK cKaHHpOBaHI1e ae 6y~eT rrpeKpameHo, a B 

8BM TIOCTYIII1T C!irHM nTeKymaH KOOp~HHaTa paBHa KOH81.IHOJiin (KT=KK) 

BMecTe c c~rHaJOM npepuBaHHH, ITpMaHaK rrpepuBaHMR BBe~eH ~nH o6e-

cne1IeH!1H paooTb eA B peJKllMe 11 BHernHero OTpo6mpoBmmHn, TO ecT:o 

KOr,ZJ;a rpy6Lii1 Oc'OOp TIOJI83HOL1 !1HqlOpM8Ullll1 TIO nMaCKen OCJil\BCTBRHBTCH 

annapaTypHHM CI:OC0601M. ltl3 8BM B 3TOM CJlj1.IC.C BLI,Z\BlOTCH KOOp,Z\lllHBT~ 

MBCKH HB OTipB,ZJ;i :JlBHHb!Jii Yll:BCTOK CHHMKa, 

Km.IBH,l(bl n:~en 11 nerrn ycTaHaBm1BBIOT pe~~M nepc;n;aqu l1HWOPMB~ll 

B 8B:.';. KOMBH,Z\B 113Cn TIO,Z(rOTaBJIHBBBT ,Z\RH rrepe,Z\811!1 B 9BM CTBTYCHOB 

CJIOBO, OTpmKaiOqee COCTOHH!18 TipH6opa B ,Z\BHHHfl MOMBHT Bp8MBHH, 

llocne KOMBHi'(bl 'Clln HB K8JK.L;Hlil Cl1I'HBJI 31! B 8BM rrepe,ZJ;aBTCH 01.!8p8,Z(H08 ., 
CJIOBo J/13 6yQ?ep wit rraMHTJ/1 CA. 

KoMaH,n;a nl n 3BHOC!1T B oy(j)epHy!O IIBMHT:O eA KOHTPOJibH08 1.Il1CJIO, 

CO,ZJ;BplitameecH B paapR,Z\BX 1+24 1.IHCJIOBOH "Y:BCTJ/1 KOMBH.I\bl, li!CITOJ1b3YBTCH 

,lJ;JIH rrpOBBpl\J/1 p l60Thl 6yiflepHOL1 rraMHT11 ~I l>,eneii !1pu!Bi>iB-Bbi,ZLB1.Ill 1-lH(~OpMa

UHM. 

Ko!.!aH,n;a n !" aaHOCllT B rraMHT:O eA O.l\HY I\OOP.I\11HaTy MacKI1. 

KoMaH,n;~ n )n 9JI ~ none ycTaHaBJIVlBBIOT 3Jl8!{TPOHHLI8 CXCMbl eA B 

HBil:BR:OHOB COCTJRHllB. KOMBH,Z(a none, KpOMB TOrO, B03~pa~a8T B Hyne
B08 rronoliteHHe ~aMepHTBJI:OHbllii c~on CA. 
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KoMaH,l\a "0" Ell ycTaHaBJil1BaeT B "0" ~YIQepHyiO naMHTI> CA. 

KoMaH,l\a "BO" BKJIIO'iaeT l1H.1\1ll<a~l1IO 11 aByrwByiO ~l1r!laJil13ar~l1JO .1\Jiff 

Bhl30Ba orrepaTopa. 

TalC KaiC B CDC.-I604A MOlK!IO C IIOMOI.l(:b!O CIICLJ,l1a~:OHb!X KOMa!l.1( 

onpawl1BaT:o KO;i\hl, no.1(aBaeMLie Ha iJ.Jymc~~IOHaJI:oHhle Uil1 ihi , 'iaCT:O 

CTaTy CHOr 0 CJIOBa ll I!e!WT Jpb!e ;I\OITOJ!Hl1TCJ!l>Hb!C C11rH 3.Jlbl, XapaKTC pl1-

3j!Ol~1'IC B!:liTOJIHeHl1e oT,n:eJI:oHLJX ICO!•:au.zr:, BbiBe,n:eHbl qep "a npaeMHWi 6JIOK 

Henocpe.1(CTBeHHO B YC. K yKa3aHHLIM cvlrHaJIC.tM OTHOC ITCH: IJelJcrrpaB

I!OCTI> rrpL6opa (!In), KT=K
1
c (cr.;. Kor..aH.I\Y "Kl( "), a a 10JIHCHl1e 0yt[lepHoi1 

na,ilf!Til .dblll!C 3Cl)l,aiiHOl'O j pOBHff (YETI),, rrepenOJIHCHl'Ie 0yrpep!!O~i naMfl'rl1 

(TIE!1), HaJ!l1'il1C pmKl1~la H3MepcHl1H (Pli), roTOBHocn CA K paJoTe c 

3rlM (rOT), BbmomrerrMe KoMaH.I\ "X", "W", "Till", "O'C (EX, BW, l3ITII, 

B "0" C). 

ill. i1a1E!.1Hbllii EJIOK 

B npl1CM!l01d cl!IO!{C OCJI.l(CCTBJ!f!CTCH 1\0Mi.iJTai.Wlff Jf!JoUBJiff!OI.l(l1X Cl1rHa

JIOB 3ti, Bti, BK vi ill{; rDopMl1pOBaHvie cVJrHaJIOB "Tipepi.rBaHl1e" ¥1 YETI; 

r!pHeM 11 .1(eWHrJlpa~l1f! KOJ.IaH.I\ 113 8J3!Jj l1JU1 11Ml1Ta~ropa 8.!1.\. CxeMa JWMMjTa

LJ,l1Vl y npaBJ!HIO!l(l1X CHrHaJIOB Ilpl1Be.1(ei-Ia Ha pHC • 4. 

Kor,,aH.I\bl "C:f" VI "3C" KpOMC nepeiCJIIOliCHMH pe;KHliOB Bbi,ZI:a'il1 l1HQ!op

MaLJ,vll1 .bOp!.HlpJ!OT TUICKC CHrHaJI 3li, t!l'OOLI llO)l:rOTOBW':O rrepBOC CJIOBO 

,l(aHHbiX Ha BbiXO;LJ:llmr perviCTpe CA. 

l1pH BLI,n:a qc IWr,;aii,ll;bl "L1" Cl1rHaJI TIK rpOp!.ll1py eTc: I 1IMITJ Jll>C011 "uaciCa 

r!pHHHTa", TalC KaK ICOOp,11HI!aTa J,JaCI\11 ~\OJI:;;Ha Xpa!Ui'r:bi:H Ha 1Ip11e!JHOM pe

I'l1C'l'j)C ,L\0 l!aCTYITJICHHR Ql!Gpe,n:HOI'O 11 TCI.mOl'O ITCj)>lO)l:L 11 • 
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CXeMH ~OpM~pOBaHHH CHrHanOB 0 ITpepHBaHHe 0 ~ r5IT np~Be~eHH Ha 

pRe. 26 H 21. JlorM'tlecKaH cxe11a rrpzeuHoro 6noKa noKaaaaa Ha 

pHe.5. KOMaH~a H3 9BM HJI~ HMHTaTopa 9BM no CHrHany BK 3aHOC~TCH Ha 

npHeYHH~ perHCTp. CTapmHe 4 paapH~a IlOCTYIIaDT HS ~emH~paTop KOII~ 

(nmK). BHXO~H nmx CTp06~pyiDTCH a~epEaHHHII HMrry~LCOM BK, np~ STOll 

~opYHpyeTcH o~HH ~~a I4 KOMaH~HHX lllunynLCOB KX, R W w T • .n;. 

ilOCTyrrneHHe HeKOTOpHX KOM8H,11; BO BpeMH CKaH~pOBaHIIIH rrpeKpa~aeT 

113Mepeal/le (BHpa6aTHBaeTcH c111raan "0" TP!I!). 

llocne CTp06HpOB8H~1H BbiX0,11;0B niiiK onepaUHH ITp!IeMa KOM8H,11;bl cqJ/1-

TaeTCH SaKOH'tleHHO~ 111 B YC Bb1,11;aeTcH cwraan TIR. 

Co.n;epEHMOe rrpHeMHoro periiiCTpa MOEeT 6hiTL pccneqaTaHo c no

MO~ID ~H~poneqaTaro~ero ycTponcTBa E3-I5. ITp111 BrnroqeaHoM nonoxeHHH 

TyM6nepa "lleqaTL B peE~Me npllleMa" B 6noK ne'tlaT~ rrocTynaeT aanycKa

ro~iii cwraan ITPB, KOTOphlw HaqJ/IHaeT ~~Kn rreqaTIII OJ.Horo cnoBa. 1/h.mynw 

Til{ B STOM cnyqae ~OpMHpyeTCH ITO CJ/IrHany "KoReLl; r.eqaTJ/1 11 (KTIB). 
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IY. :SJIOK YIIPABJIEHliHI IIEPEMEJUElillEM CTOJIA 

:SnoK ynpaBneHHH nepeue~eHHeM CTona BHrronHHeT cne~yro~e 

rpyHKIUiH: 

a) ocy~ecTBnHeT HauepeHHe nepeue~eHHiii cTona ll HanpaBneHHHX 

XHW; 

6) o6ecneqHBaeT ycTaHOBKY cTona nepe~ HaqanoH Ha:MepeHHR B 
H8KOTOpoe HCXO~HOe ITOHOllt8HHe np 3~aHHbl:M J:oop~I1HaTaM X0 , W0 ; 

B) o6ecneqHBaeT nepeMe~eHHe CTona Bo BpeMR H:l:MepeHI1R c a~aH
HO:iii CKOpOCTI>ID (S) ~0 3~aHHO:iii KOOMHHaTh! ;~K (WK); 

r) np11 ~OCTH~8HHH KOHe~O:iii KOOp~11HaTh! XK (W~) npeKpa~aeT 
113M8p8HH8, 8CJIH npH3HaK npeph!BaHHR B KO:Ma:I~e nKKn OTCYT
CTBOBaJI, Jil/160 ITOCbiJiaeT B 8BM Cl1rHaJII:l nrrpe:mBaHI1en H 11 KO
HeqHaR KOOp~ldHaTa paBHa TeKy~e:iii 11 , rrpo~OJillt:l.R !13MepeHI1e; 

,1!.) 06ecneqHBaeT ITO KOMaH,ll8 none B03BpaT CTO Ia B HyneBOe 
ITOJIOllt8HHe. 

IIepeMe~eHHe 113Mepi1Teni>Horo cTona CA ocymecTBtHeTCH r!1,1J.paBJI!1-

qecK!1M !1p!1B0,1J.OM / 5/, CXeMa KOTOpOrO ITp!1B8,1!.8iia Ha JlPIC. 6. JlJIH yrrpaB

H8HI1R rrpHBO,lJ.OM !1CITOHI>3YIDTCHtH,llpaBXHqecKHi ~JiaiTaHbl C COJieHOI1,1J.a:MH. 

KnarraHbl !1MeiDT cne,lJ.yro~ee naaHaqeHHe: 

I. 06mee BKnroqeHllle. 

2. BKnroqeRHe X. 

3. BKJIIDqeH!IIe W. 

4. Brrepe,1J. X. 

5. Haaa,lJ. X. 

6. Brrepe,1!. W. 

7. Haaa.z~ w. 
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8. CKopoCTD I (St)• 

9. CKopocTD 2 ( s2). 

IO. CKopocn 3 ( s_,). 
II. CKOpOCTD 4 ( Sv) • 

!2. CKop OCTD 5 ( £!J-) • 

B pelltii!Me 1113MepeHI'III IIICTIOJI:b3Y IOTCII CKOpOCTH s, ·~ S'~ • Ha tJ:CTBepTOH 

CKOpOCTIII OCYlllCCTBJIRCTCII ycTaHOBKa CTOJia B sa,naHH>e TIOJIOlKCHIIIe. CKO

pOCTD 55 - L\CIITPIIIPYIOlllali. Pery JIIITOpbl cKopocTIII nos 30JIRIOT y cTaHaBniii

BaT:b 3HatJ:eHII!e s,~ Ss B ~lllaTia30He O~I20 MM/CeK. 

nnR 1113MepeHIIIII KOOp~II!HaT X,VV IIICTIOJI:b3YIOTCfl ~aa WOTO~aTtJ:IIIKa 

JU'IHCMHblX nepeMClllCHII!ii Ha ,D;mppaxnHOHHhiX pClllCTKaJC :: rnarOM 8 MKM 

( !25 Jli'!HliiW/MM/5/. naTtJ:IIIK BKJI;;JtJ:aeT B CCOR TaKllte i/ICT0l{Hl1K CBCTa, 

4 WOTO~Ho~a 111 cornacyiOlllMli r<acKa~ Ha ::niiiiTTepHblX TIJBTOpii!TenRx. 

I! pill nepeMClllCH!dld CTOJia Ha Bh!XO~e ~aTtJ:loll\a !IOf. BJIIIIOTCfl 4 3JICKTp~l-

tJ:CCK~IX ClilrHaJia TipldOJIIII3111T8Jl:&HO CHHyCOIII~aJI:bHOH cQC pMhl 3.MTIJIIIITY~Ofii 

~I B Ha ypoBHe +3B • c~BIIIHYTble no @ase Ha 90°. 

CxeMa iJ)opMII!poBaHMR c~JruanoB c WOTo~aTtrnKa ( pHc. 7) nosBOJIIIeT 

vl3 CIIIHYCOIII~bl 110JIYtJ:IIIT:b CTaH~apTHNe TipiiMOYI'OJlDHble ClllrHaJibl, KOTOpHe 

no~Bepro.roTcR saTeM cooTBeTcTBYIOllleii norMtJ:ecKol1 oCpaooTKe ~Jill wopMl'l

poBaHl'!R CtJ:CTHblX JiiMITYJI:bCOB Ill CV!rHaJIOB peBepca. 

IJepldO~ Kall\;z:(OM CHHYCOIII,l(bl COOTBCTCTByeT nepeME:liJ,CHIIIIO CTOJia Ha 

8 MKII 

15 



nn, nne nn.: nnv {Vl5 /1(/6 

k, 

'z 

c, 

nno nntz. 

PHc.7. Cxeua )6pa6oTKH cHrHanoB c ~oTo~aT~KoB. 
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JlOrH1l8CKa.H CX8118 periiiCTp8UH14 KOOp;zti4H8Tbl X r:pHBe;zteHa Ha pHC. 8, 

BpeueHHaH ,n;Harpa101a, noHcHHIO~aH ee pa6oTy - Ha I'Hc.9. 06osHaqii!M 

Cl4rHaJibl 1 ITOCTYIT810l!U18 C BI:DCO,n;a ilJOT0,11;8T1lii!Ka Ill CX8!ibl <1JopMI4pOB8HI4H 

llepes A, B, C 14 D. YcJIOBHO rrpiiiMeY, liTO cocTOHH14(: "I" cooTBeTCTByeT 

BblCOKOMY ypOBHIO CHrHaJia, COCTO.HH.He 110 11 
- HIII3KOM:·. 

IlOCJie ,11;!ritJ!tJ!epeHI.\14pOBaHJ/I.H ITOJIYli810TCH e~e 4 1411IIYJII>CHbiX ClllrHaJia 

fl-, 8 , C Ill d, KOTOpble COOTBeTCTBYIOT nepeXO,l(aM Cl!rHaJIOB A,B,C,D 

lrl3 "0" B "I". 
V!s BpeYeHHOlrt ,n;HarpaYllbl Bi1,11;HO, liTO II pill nepeJ.\8ll\eHI4111 CTOJia B 

np.HMOM Ill 06paTHOY HanpaBJI81:JM111 Bp8118HH08 ITOJIOlite:n.1e IIIMITyJII>CHI:DC Clllr-

H8JIOB a , t , C, d pa3JIHliHO. 

nJifl IIOJiyqeHJ/IH IIIMITYJII>COB npHMOrO Ill oopaTHOr) cqeTa peaJIIII3jlOTCH 

2 rJ/YHKI.\1414: 

F = aD+ 811+ c8 .. de 

R:: a-E> + 8 C + c]) '"d!l. 

VI.Mnymchl np.HMoro ClleTa ycTaHaBmmam 1'plllrrep ill ma X (T3x) B "P' 

(cnol!teHIIIe), IIIMnyJI:&Cbl o6paTHoro cqeTa -,B "0" (BHIIITaHIIIe). !tls 3TIIIX 

lite CllrHaJIOB QopMIIIpyeTC.H Cli8THbli1 IIIMIIjJII>C, KOTOpbl~ C 3a,11;8plKKOW 

I MI(CeK, Heooxo,n;IIIMoti ,1.\JIH nepeKJIIOlleHIIIH HarrpaBJieHt1fl cqeTa B cnyllae 

peBepca, IIOCTynaeT Ha BXO,l.\ 18-pa3pfl,l.\HOrO.Cli8Tll14~8 X (CX). B CBff3111 

C TeM, qTo Ha K8JK,l(b!W lllar pellleTKJ/1 Bbipa6aTb!BaCTCH 4 cqeTHbiX 14MIIYJII>-

ca, UeHa OTcqeTa IIOJiyqaeTCff paBHO~ 2 MKM. 

C BbiXO,!I;a CtJ.eTql1JC8 K00p,l(M1H8T8 X cqi4TbiB88TCff B OYll_l8PHYIO naMHTI> 

CA. B 110M8HT rrocTJITJieHIIIH cqeT•Ioro 14Mnyn:oca, Iwrna B. cqeTqi4Ke npo-

14CXO.l(IIIT IIOCJI8,1.\0BaTeJII>HOe nepeKJIIOqeHIIIC Tpl4rrepOB 11 .JOpMI4pOBaHIIIe 

>iMliYJII>COB nepeHoca, MOlKeT 6hlTI> Cllit!Ta.Ha He.npaBHJ. I>Hafl Koop,n;HHaTa. 

0 



KoopouHama X 
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CxeMa cpopm upobaHuQ 
CU2HaliOb c aami.IUI~a X 

P~c o 8 o JlorHq,~cKaJI cxeua per~cTpaUIIm rtaop.n;HHaTbl X o 
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I" 

nnH npe~OTBpa~eH~H yiasaHHNX C00eB Ha BpeMff OKOH~aHHff nepeXO~HUX 

np04eCCOB B eX B~aercff Cll!rHan 11 3anpeT Clil'ITHBaHHfl X11 • 

AHanorH1illblY cno ::oooM perM'!cTp:HpyeTcH Koop~HHaTa W. 

IY - 2. BbinOnHe :me KOMaH~bl 110 11e 

Koop~:HHaTbl X l1 W, COOTBeTCTBYIDIIU1e ITOnOEeHHID HSMepli!TeJI:&HOrO 

CTOJia eA B ~S.HHblti MO lleHT BpeMeHH, XpaHHTCff B CtieTtili!Kax eX m e w • 

TaK KaK OWH6Ka B C~eT~Kax MO:i6T HaKaiTnHBaT:&Cfl 1 HX HeOOXO~HMO 

ITepHo~MtieCKB ycTaHaB11¥!BaT:& B 110". 8To ~enaeTCH KHOnKokt "OOnu1kt 

copoc", pacnonoxeHHoil: Ha nyn:oTe onepaTopa,HnH KOMaH~oti !ti3 8BM 

"O"e. 

AJirOpldTM BJ:mOnHBHidff KOYaH~bl 110 11e - cne~yiDII(Htt: 

I. OcymeCTBidT::O ztBM'IlfteHHe CTOJia no X "Bnepe~ 11 Ha MaKCidMaJI:&HOki 

(4-okt) CKOpOCTH. 

2. ITpH ~OCTHEeHHlll orpaHH't!HTenH ~BHEeHHH CTona Bnepe~ ITO X 
BKniDlil'IT::O HanpaBJieHHe 11Ha3~ 11 • 

3. ITpH ~OCTH:i6HHH orpaHHtiMTenH ~Bidllt6HHH CTOna Has~ ITO X 

ocymecTBHT::O C6poc eX H OCTaHOBHT::O CTOn. 

0~HOBpeMeHHO TSKHe Ee onepa~HH BblnOJIHHIDTCH no VV. 

]orHtiecKaff cxeua ycTaHOBKH CTOJia B HyneBoe nonoxeHHe npHBe~eHa 

Ha pHc. IO. 

KHOnKokt 11 0011(11~ c6poc" IIIJIH KOYaH~O£.i 110"e cpopJmpyeTCff HMnyJI:&C 

o6mero copoca (Oe), KOTOPHH ycTaHaBnHBaeT Bee sneKTpOHHble onoKH eA 

B HyJieBoe COCTOHHHe. e 3a~ep:iKOti I MKCeK nepeopaCbiBaiDTCH B "I" 

Tpnrrepbl TOex H TOC 11 • HanpaBneHHe ~BHXeHHH cTona a~aeTcH TpHrre-
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prom pe.Bepca TPx z TP w • qT06hl zcKJIIOtmTI> B03MOlltHOCT:& o.ztHOBpeueHHO

ro llOfiBJieHHfl CHrHaJJOB 11Bnepe.zt 11 Z 11Ha3a,Zt 11
1 BBe,ZteHa ZX BSaHMHafl OJIO

KHpOBKa. 

IY - 3 • Bb!llOJir. eHY!e KOMaH,n; "X" il II w n 

KoMaH.zthl "X" z 11 W" ocymecTBJIHIOT ycTaHOBKY HsMepHTeJII>Horo cToJia 

CA B 3a,ZtaHHOe llOJIOl':eHHe C KOOp,Z(HHaTaMlr1 X
0 

H W 
0

• 3JieKTPOHHble CXeMbl 1 

yqucTBYIOII(He B Bhlll0JlH8HHH KOMaH.zt 11X11 H "W 11 , He3aBl'!Cl1Ybl H COBepllleHHO 

H.zt8HTH\IHH 1 II08TOMY .B .ztaJII>HeJdmeu paCCMaTpHBaeTCfl TOJII>KO KOYaH.zta 11X11
• 

Koop.ztHHaTa X0 IIOC'rynaiOII{afl H3 8BM .BMeCTe C KOMaH.ztOld "X" 1 Xpa-

HHTCl'l B perldCTpe P;: (Pille. II). Co.zteplil1MOe PX CpaBHHBaeTCfl C CO.zteplil/1-

Mb!M Ct!eTtJ:.VlKa CX l1 :l 3a.Bl1Cl1MOCTH OT pesyJII>TaTa cpaBHeHHfl onpe.ztemi

eTCfl HarrpaBJieHJde ITilpeMemeH!1ff cToJia: 

"Bnepe.n; X" ( eCJIYI P:c L: ex) l1JIH "Hasa.n X" ( ecJil1 Pi ex). B CJiy'llae 

P x = ex nepeMemeHz,l cTOJia npeKpamaeTcH. 

~ZKCaUHfl CTOJil Ha 3a,ZtaHHOn KOOp,Z(HHaTe OCyll(eCTBJifleTCfl C TO'Il

HOCTI>ID ,ZJ;O 6-ro pa3)fl,Z(a CX (64 MKM), TO eCT~ Cpa.BH8HH8 Be.zteTCfl 

no I2 CTaprnZM pasp~.ztaM ex (6+I7), 18-bll.t paspH.zt 11CllOJI1>3Y8TCff ,Z(Jlff 

HH,Z(HK8Ul1H C008B B ~'lleTtmKe HJIH nepeXO.zta CTOJia 3a HyJieByiO TO'I!Ky. 

CpaBHeHze Cx ~ Px HatJ:HHaeTcff no czrHany c Tpzrrepa cpaBHeHHH 

( TCP X)' KOTOpb!ld ycraHaBJUl.BaeTCff B 11! 11 HMIIYJII>COY K 11X11 • Ha Bpeuff 

saHeceHHff Ko.zta B PK Bb!XO.zt cxeMh! cpaBHeHl'!ff ex=Px 6JIOKzpyeTca c rro

MOII(1>ID o.nHoBzopaTopa DB I. 

ilepeM8ll(8Hl48 CTOJia K 3a,ZtaHHOn TO'IlKe Ilpl'l Bh!IIOJIH8Hl1l'l KOM8H,Z(bl "X" 
IIp0111CXO,Z(HT Ha MaKCHMaJII>HOJd ( 4-oJ.t) CKOpOCTl'l, ,Z(Jlfl STOrO MU4IIJJI:OC K 11X11 

ycTaHaBJil'tB"aeT B "I 11 4-hlti paapH.zt B perHcTpe cKopocT:H X ( PCx). 

22 
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llpM ~OCTMEeHHH 3~8HHO~ T01lKH ITO CHrHany CX = PX Bupa6aTH

BaeTCfl HMnynDc, aanycKa~mM~ o~HOBH6paTop OB2 M c6pacHBaromH~ PCx 

B 11011 • TaK KaK CKOpOCTD ~BHl!CeHHfl CTOna 6una ~OCT8T01lHO BUCOKOi1, OH 

nepei1~eT sa TOllKY X0,H CHrHan Cx=Px npon~eT. BpeMH BU~epEKH OB2 
BU6paHO 60nDme BpeMeFH nepBoro llOflBReHHfl CHrHana Cx=Px, ITOSTOMY 

TCPx ocTaHeTCfl B coc~ OHHHH "1". 0TCYTCTBHe Cltti'HanoB s,+ Sy • 

("0" B PCX) H "I" B TCPx HBnHeTcfl ycnoBHeM BKn~qeHHH ueHTPHPY~l!lett 

CKOpOCTH S c. • 

Ha UeHTpHpyromett (cauott Me~neHHOi1) CKOpOCTH CTOR BOSBpama

eTCfl K T01lKe X0• llpH BTOplt11lHOM ITOflBneHHH CHrHana Cx=Px HMITYRDC C 

OB2 cCSpacu:aaeT B "0" TCPx, ~BHEeHHe cTona npeKpamaeTCfl 11 Bhl~aeTcfl 

cttrHaJI Bb!ITOnHeHI1H KOJ4aH~bl "X" (BX). 

IY - 4. Cxeua c·)aBHeHHfl X (CCX) 

CCX ocymecTBnfler cpaBHeHHe I2-paspfl~HDIX Ko~oB, xpaHHIIIHXCfl 

B CX H PX, npH STOM 3blpa6aTblB8IDTCff 3 CHrHana: Cx=Px, CX/pX H 

CX L. PX. CpaBHeHJrie B~~eTCfl nopaspfl~HO, H81llrlli8fl CO CTapwero. 

Onpe~enHM Tpe6o B8Hl'Ifl, npe~l>ffBRffeMble K O~HOMY K8Cl(8,Z{y CCX, B 

KOTOpOM npOHCXO~l1T cpaBH8HHe i -X paspH~OB PX l1 CX (Pi H Ci ). 

I. CpaBHeHirie ~onlKHO BeCTHCD no cirirHany nepeHoca (Ki) Iris 

npe~bi~Yl!lero KaCKa.zta, T.e. npH paBeHCTBe :acex cTapmHx pas

pH~ OB CX l'I p le" 

2. llpH pa:aeHCTBe i -x paspff~OB 11 npH BbiiTOJIHeHiriH I-ro ycnoBirUI 

~onEeH Bblpa6aTbiBaTDCfl cHrHan nepeHoca B cne~y~mHtt KaCKa.zt 

CCX (Ki-t ) • 

24 



3. Ec~~ ~ -e paspff~H HepaBHH YeE~Y C06o~, ~O~~HH BNpa6aTH

BaT:&CH ClllrHa~H 8i (npliiPL- "'-C)~ Ht(rrpHPi > CJ 

BcH cxeua cpaBHeH~a npe~cTaB~aeT co6o~ nocne~oBaTe~DHO co

e~liiHeHHhle KaCKa~hl cpaBHeHl/JH OT~e~DHHX paspH~OB ~X l/1 PX. 

BHpa3l/JM yKa3aHHHe BHille yc~OBlllff C TIOMOmDID OyxeBOl a~re6pH B 

Bl/J~e <lJYHK~.IIW, r~e rrepeueHHHMlll HB~HIOTCH BXO~Hble :::lllrHa~H p~, C i H 

K~, OTpa~aiDmllle COCTOffHllle COOTB8TCTByiDmi4X paspH~OB perliiCTpa PX l/1 

cqeT'tli4Ka CX. 

Ta6~HIJ,a ~CTliiHHOCT!4 ~~a IPYHK~lll Bi, Hi lll K l _ 1 HMeeT c~e~y

IDmllliii Blll~: 

Ki Pi Ci 8i i-Ii J(i-f 

0 0 0 0 0 0 
0 0 I 0 0 0 
0 I 0 0 0 0 
0 I I 0 0 0 
I 0 0 0 0 I 
I 0 I I 0 0 
I I 0 0 I 0 
I I I 0 0 I 

~3 Ta6~lll~ liiCTl/JHHOCTl/1 onpe~e~HeM BNpaKeHl/JH ~~H 3i, Hi H Kt-f B 

COBeprneHHOiit ~1431>1lHKT~BHOH HOpMa~DHOi.t !POpMe. 

8i = ~ Ci I< i 

Hi ~ Pi Ci Kt" 

k'i-1 = Pi Ci /(i t j5._ C,; J(i 

25 
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PeaynbTaTN cpaBHeH~fl Bcex paapH~oB ex H Px MO~Ho aarr~caTb B 

CR8~Y!Olll8M B~~e: 

(Ci>Pc.)= L_b,="L_fS.CiKi 
t 

( ci L_ P£) = L_ I-Ii = L P" C.: Ki 
& " 

( 
u 

cL "P,) _, n ~<i = K12 n (RJi .. A:Ci) _ 
t l =( 

ilORY~8HHN8 BNWe BHpameH~H MoryT 6HTb pea~H30BaHhl B BH~8 CX8MH 

paaR~~HMH CllOC06aM~. Heo6XO~HMO HaHT~ BapHaHT ~OCTaTO~O SKOHO

MHqHNH M RerKO peanHsyeMHH C TO~KH apeHHH KOHKpeTHO~ CHCTeYN ane

MOHTOB. B HameM cnyqae HCIT0Rb3Y8TCH C~CTeMa CTaH~apTHHX ROr~~e

CK11X 3JI8M6HTOB :S8CM-4, B KOTOpo.i1, yq:JI!TbiBaH ~X Harpyao~yiO 

CITOC06HOCTD, Y~06Hee M SltOHOMM~Hee peaRHSOBaTD riJYHKU!oU'I TMITa 

11 111-He" M 11 111m1 - He 11
• 

PaccMoTp~Y KacK~ cxeMH cpaBHeHHH, rrpeAcTaBneHHbiH Ha 

p!oic.I2a. 

Hi = pt 0 K, 

8i = Pt Ci K,;. 

ki- 1 =PiG K;_ • l{Cc.K, • Ki = 

:::: (Pi. - C,:. + K,J (Pi-+ Cc:. + Kt) - Kc_· = 

== (Pi(_i-+- Pr:.K,- .. pl·E; _,. CiKi + Pt·Kt' +CiK,) K,· = 

= P"· cl K,· -+ !{- ci K,· 

26 



~aHHhlM KacKa~ pean~syeT Tpe6yeMhle WYHK~~~. Ho BhlXO~Hue cMr

Hanbl IIOJiyllaiOTCH B ~HBepCHOM ~OpMe. 

Hi= Pc· CiKc 

8i ::: (>t C· Kc· 

.Una KacKa~a cxeMhl cpaBHeHMH, npe~cTaBJieHHC ro Ha p~c.I26, 

~MeeM: 

= 

3TOT RacK~ TaKlKe peanMsyeT Tpe6yerthle ~YHK~~~, HO c~rHan nepeHoca 

c npe~u~ymero KacKa~a (np~ paBeHCTBe Bcex cTapumx paspa~oB) ~on

lKeH 6UTb npe~CTaBneH B MHBepcHOW ~OpMe. 

qepe~ya KaCK~bl nepBoro M BToporo TtmoB, ITCinyll!tlM cxeMy cpaB

HeH~H, npe~CTaBneHHYD Ha v~c.I3. 

CMrHan Kr2 HBnHeTCH pasperneH~eM Ha cpaBHeL~e ex ~ px • 

Onpe~enHM ycnoB~e noaBneHMH cMrHana K0• 

~<tt = Kn(PuCa. + Pa Cr;.) 

!(to = K,~(Ptt Cw~' P,J';r) = K,2. { PrtCt( • ft;,{,J(~hr,.~. + Ptzl':u) . 

27 
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PHc.I3. CxeMa cpaBHeHHH X. 
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ITo aHanorHH ~HH K0 MO~Ho aanHcaT»: 

lib=- Ya 
1
P1C1+ P{c1 )[P.;_C2. .,.J5z.Cz) · 

(!.. 

ko-= Yrz n (!{( -f PtCc) ' 
~ = f 

To-ecT», noHBneHHil cHrHa.Jia K0 cooTBeTCTByeT pa:seHCTBY Bcex 

paapH~OB ex H Px. 

06oaHa'!laH qe~'Hhle HOMepa paapH~OB qepea j , a He'!leTHhle -

qepe3 (,, YOlKHO ~HH B0 H H0 aanHCaTD CJI6~YIODUl6 Bhlpa:&teHHH 

5 =: L. B.. -~- n e;. 
0 e.- l- i d 

Ho = L Hi. 
i-

ITpe~cTaBneHHcH Ha pHc.I3 cxeua pea.JIHayeT :see WYHKUHH, Heo6-

xo~HMhle ~nH cpaBH€HHH 2-X KO~OB. 

IY - 5. Ynpa:sneHHe ABHJKeHHeM CTOJia :so :speua ~auepeHHH 

ITpouecc k13M6p3HHH CHli1MKa Ha'!!HHaeTCH KOMaH~aMl'l 110Q 11 Ill 1190° 11
• 

Bo BpeMH li13MeJeH~H CTOn CA nepeMe~aeTCH OT Ha'llaJI1HO~ KOOp~l'l

HaThl X0 ~0 KOH6'!!H01 KOOp~HHaThl XK (npH CKaHHpOBaHH~ cnoco60M 0°) 

l'IHH OT Wo ~0 W t: : npl'l CKaHHpOBaHl'll'l 90°) CO CKOpOCT110 S • 

KOH6'!!HaH KOOp;{I.iHaTa XK ( WK) MO~eT B~aBSTDCH H3 9BM KOMaH-

~0!1 nKKn HJIIII Ha611lpaTDCH Ha TYMClJiepHON perJ/ICTpe TPX (TPw)• CKO-

pOCT1 nepeye~eHit1H l:TOJia 3~aeTCfi KOYaH~aMH 110° 11
, 1190° 11

• 

Jiorlll'!lecKafl cxE:Ma ynpa:sJieHIIIH nepewe~eHHeY CTOJia no X npi4Be~eHa 

Ha pHc.I4. 

Ynpa:sneHli1e nefeMe~eHHeM cTona no VV ocy~ecTBJIHeTcfi aHaJiorH'Il

HhiM 06pa30M. 
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ITo OKOHtiaH~H BWilO~HeHMR BCeX onepaUH~, npe~rnecTBYIDmHX Hatrany 

~3MepeHMH, ~3 6noHa ynpaBneH~H cKaHHpoBaHHeM nocTynaeT c~rHa~ 

"0" Px H c 38..1{eplltHoit I MKceK - o~HH ~3 c~rHaJIOB: XPKK, ecJI~ XK 

38.,1{aHa H3 8BM :Ill x~aH~TCH B perHCTpe KOHe~OH KOOP~HHaTM (PKK), 

H~H XTPX, ecmi XK Ha6paHa Ha TPX. J/hmy~:oc "0" PX c6pacwBaeT B 

:~~~cxo~Hoe coc~oHHHe per:~~~cTpH Px :111 PCx. 

CHrHa~oM XPKH (XTPx) 3aHOCHTCH B Px KOHe~aR Koop~HHaTa, B 

PCx - cKopocT:o nepeue~eHHR cTo~a S1 ~5y, Tp:~~~rrep cpaBHeHHH TCPx 

ycTaHaBJIHBaeTCH B "I". 
B pellt~Me 11 BHeillHero CTpOC5HpOBaHHH 11 C 1\0MaH~Oti "KK" H3 8BM 

BH~aeTCH "npH3HaK apepwBaH~H 11 • B aTOM cJiytrae np1:1 ~OCTHlKeH:IIIH KO

ae~ot:i IWOp~HHaTbl BHpa6aTHBaeTCH 11 HMilY~:OC rrpepwBaH:IIIH 11
, KOTOpbil1 

ilOCTynaeT B np~eMH~~ 6noK H 0~0K ynpaBneHMH CKaHHpOBaHHeM. B 

np~eUHO:U 6JIOKe ci>opM~pyeTCH C~rHaJI 11KOH8tiHaH KOOp~HHaTa paBHa 

TeKy~ei1" (KK=KTeK.)' no KOTOpOMy :1113 8BM B~aeTCH HOBaH 11MaCKa 11 

:Ill HOBaH KOHetiHaH K)Op~HHaTa. 

]lO ilOCTYilJI8HkH HOBOH !WHetiHOti KOOp~HHaTbl B PX 3aHOCHTCH 

co~eplKHMoe TPx. 

ECJIH nplil3HaK lpepb!BaHlilH OTCyTCTByeT, TO npvt ~OCT:IIIllteH!II!II 1\0-

HetiHOH KOOp~vtHaTbl 1p0!11CXO~~T OCTaHOB CTO~a, TaKllte KaK lil rrpH BH

ilO~HeH:IIIVI KOMaH,1(bl ":{". B 6~0K yrrpaBJieH!IIH CI\aHlilpOBaHMeM B~aeTCH 

cHrHaJI "0" PJI!x, np,~Kpa~aromHl1 pelltHM H3MepeH~H. 
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Y. EJIOK YIIPABJEHiilfl CKAHI.1POBAHI.1EM 

EnoK yrrpaBneH:u=r cKaH!tlpoBaHllleM ocyll\eCTBJIHeT rWHTpOJI]) BhliTOJIHe

Hlllff KOMaH.n;, rrpe,l'\lller:TByiO!l\ltlX ll3MepeHli!IO, Bhl.n;aeT B .n;pyrllle OJIOKlll CA 

.rapaMeTphi cKaHll!pOJlaHHH, BhipaoaTh!BaeT cHrHaJI Hatiana H3MepeH!tlff, 

ocyll\eCTBJIHeT 3arrll!c:, B 6y!IJepHyiO rraMRTD CA KOOp,I'\HHaT X ltl W, a 

Talt:Hte KOHTPOJI:OHblX J:O,I'\OB l , !10CTyrraiO!l\ltlX ltl3 8BM. 

Ilepe.n; Ha tiaJIOI.I CKaHitlpOBaHli!R ltl3 8BM C ITOMO!l\:010 1\0MaH,I'\bi 11KK 11 MO

l!t8T Oh!T:O Bbl,l'\aHa KOH81.!Hafl KOOp)J.li!HaTa X1t ( W K), rrpltl )J.OCTllllK8Hlin1 KO

TOpO!ti HeOOXO)J.l'IMO l1ji8KpaTliiT:O lii3M8p8Hitl8 li!JI:IIJ llt8 c<J!opMlllpOBaT]) ClllrHaJI 

11KT=KK 11
• 1.1Mrryn:oc K 11KKn ycTaHaBJUmaeT B non perHcTp KOH8llliOH Koop

.lJ.liiHaTbl, a TaKJKe l1p1:3HaKlll npepb!BaHlllfl ltl KOHCtiHOH KOOp)J.HHaTbi (pHC • 15). 

C 3a.n;epJKKO~I I MI\Cei: B PKK 3aHocliiTCR c BhlXO.lJ.HhiX lllliiH rrpllleYHoro pe

rHcTpa KK, BhlCTaBJIUOTCR rrpHsHaK KoHetiHoti Koop.n;HHaTbl lll, rrplll nanl'l-

1.lllll1 111" B I3 pa3pR~.e IIP, rrpHsHaK rrpepbiBaHlllfl. Ecnltl KOMaH.n;a nKK 11 

110CTYII88T BO BpeMfl lii3MepeH!1fl (Piil=I), Bhipac5aTbiBaeTCfl Clr1rHaJI 

KK • Plt1. 

lt13MepeHll!e HatiYHa8TCR 110 KOMaH)J.8 noOn (n90°n). lt1MIIYJI])Cbi 

K 110° 11 11 K 11 90° 11 C )J.Ellll1<J!paTopa KOMaH)J. (pltlc.I6) ycTaHaBJili!BaiOT B 

COOTB8TCTBYIO!l\8e COCTORHlll8 Tplllrrep HarrpaBJieHitlff CKaHl'lpOBaHlllfl (THC) 

lll 3aHOCflT Ha perliiC1pbi CKOpOCTlll (PC), IIJIOTHOCTlll (PIIJI) lll ypOBHH 

(PYP) .l1.aHHbi8 C BbiXC)J.HbiX lllltlH llP. li1H<l!OpMa~ltlfl 0 CKOpOCTl'l )J.BI1lK8Hitlfl 

CTOJia BO Bp8Mff l13MepemlR nepe.n;aeTCR 3aT8M B 01101\ yrrpaBJieHl'lfl rrepe

M8ll\8!UleM cTOJra (Bxc.n;hl perltlcTpOB PCx l'l PCvv). 

WlHclJOpMal(l'lfl 0 ITJlOTHOCTl'l CKaHl'lpOBaHitlf:l lr1 ypOBHe .ZJ;liiCKPl'IM!t1Hal(It11r1 

rrepen;aeTCR B oTctieTHb!Vr KaHan CA /3/. 
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1/h.myn:&c KCK, c:cpopMHpoBaHHN~ Ills cltlrHaJIOB K"0° 11 Ill K"90° 11
, ycTa:

HaBJIHBaeT B 11 I 11 Tpl!rrep sanpoca HSMepeHHH (T3H, pv.c.I7). 

TIO OKOH"li8HHH .lblllOJIHBHl'IH I10ArOTOBHT8Jll>HblX KOM8H;D; 11X11
, 

11 W 11
, 

11 TITI 11 H np11 H8JIM'l"lllil'l 11111 B T3l1 BNpac5aTbll388TCfl Cl'lrHaJI Ha"llaJia l'I3Mepe

Hl'lfl (l1Hl1), KOTOPN~ ocymeCTBJIHeT 38HBCBHHe KOH8"liHO~ KOOp;D;HH8Tbl B 

Px (Pw), a TaK~e w)PMHpoBaHHe Bcex cHrHaJIOB, Heoc5xo;n;HMNX ;n;JIR 

nepeMemeHviH CTOJia. llocne ~sHeceHHR KK B Px CPw) rrpHsHaK TIKK 

C6pacbiBaeTCR, C 3a~ep~KO~, H800XO;D;IIlMO~ ;D;JIH YCT8HOBJI8Hl'IR ITOCTOHH

HOW CKOpOCTW rrepeMemeHWH CTOJia, B OJIOK ynpaBJieHHR 6ywepHO~ rra

MRTl>ID BM;D;8BTCH Cl'lrHaJI pasperueHl'lll l'ISMepeHHH Pl!J:. TIO STOMy CHrHaJIY 

HH~OpMaUHH CO CK8HHpyeMOrO CHl'IMKa HatiHHaeT ITOCTyrraT:& B ClycpepHyro 

naMHTb CA H ;n;anee B 8BM. 

llpeKpameHHe }e~IIJMa W3MepeHM'!ll rrpOl'ICXO;D;HT HpM'l ;D;OCTHIKeHldlll KO

HB"liHOW KOOp;D;HHaTN ( ecm1 Tpl1rrep rrpepNB8Hlllfl B COCTOHHM'IH 11011 ) M'!Jlil 

npv. rrocTyrrneHM'!H VI~' rrpllleMHoro onoKa cM'!rHana "0 11Pl1 TIE. 

HeM'!cnpaBHOcTJ• B rtaKoM-JIH6o ClJIOKe CA M'!H;D;HUlllpyeTcH cM'!rHaJIOM 

11 HTI 11
, KOTOpb!iii rrepu;n;aeTcH B 3BM no (jly Hln~li!oHaJI:&HhlM ruM'! HaM. ilporpaMMa 

ynpaBJieHHH B STOM c:nyt~ae pernaeT: npo,n:on~HT:& M'l3MepeHli!e lllJili! rrpercpa

THT:& Ill BhiSBaT:o OITilpaTopa. KoMaH;n;a 11Bhl30B orrepaTopa 11 ycTaHaBJIHBaeT 

B 11 I 11 Tpl1rrep "BO 1 , llplil S'rOM BKJl!OtlaeTcH CBeTOBall M'l 3BYIWB8H cli!r

HaJIVI31iUJ.1ll, 

3amlcb B 6y,D:JPHYIO na:MHTh l{OH'l'POJihHblX "llltlCOJI l. , ICOOp;n;HHaT 

Macrm, Koop;n;HliaT !( li! W ocymecTBJIHeTcH t~epes XWZ perltlcTp (p!.1c.I8). 

KoMaH;n;aMli! 11M11 li! "l 11 B XWl per!.1cTp sariOCM'll'Cff co;n;ep~HMoe TIP. C 

33A8PlltKOiii Ha BpeMH y CTallOBJlefll.!ff HOT8HUvlaJIOB B OJIOK yrrpaBJI8HJ.1H 

c5yg)epaoiii rraMHT:&JO Bw;n;aeTCH cHrHan "3arrHc:&". 0TBOTHbliii cHrHan, rro

cTyrraiOli\llliii ITO OKOH"llaHllliii 3aiiHCV! O,ZJ;HOrO CJIOBa, ycTaHaBJI:VIBaeT XWl. 

perllCTp B 110 11 , 
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Koop~~HaT~ X H W 3an~c~BaiDTCH B 6y~epHyiD IaMHTb CA TOJibKO 

B pex~Me ~sMepeHHH. C~rHan Haqana TeMHoro nep~J~a (HTIT) c no

MOWbiD TpHrrepoB CTPI H CTP2 ~OPMHpyeT ~Ba ~MnyiTbCa 11 CTpo6 I" ~ 
11 CTp06 2", KOTOp~e 3aHOCHT CO~epXHMOe CX H Cw B XWZ perl1CTp. 

CqHT~BaH~e ITOKa3aHl1ll cqeT~KOB npOV!CXO~HT TO.ilb{O npH OTCYTCTB1111 

c~rHanOB 3anpeTa "3X" H "3 W ". MHHHMaJibH~Li BJ: eMeHHOtl VIHTepaaJI 

M8X~y CTpo6aMH, He06XO~HM~i1 ~JIH 3aiTHCl1 B naMHTo O~HOrO CJIOBa, 

3~aeTcR o~HOBH6paTopoM OBI. 

YI. HMHTATOP 8BM 

HM11TaTop 8BM / 4/ IT03BOJIH8T OCYW8CTB11Tb npJBepKy H HacTpOHKY 

oT~emHbiX y3no:s CA, a TaKXe :scero np116opa :a u;enJM. 

HMHTaTOp pa6oTaeT B 4-X OCHOBHbiX peXl1Max: B peXHMe l1Ml1Tai.J;~lH 

ynpaBJIHIOWHX c11r HanoB ( HYC) , :s pexHMe npx-IeMa 1m popMau;11111 (PIT) , :s 

pelKHMe B~aqH KOMaR~ (PB) 1t1 B peXl1Me lt0!Alln8KCH:>H npoBepKH (PKIT). 

YI - I. PexHM HMHTag1111 ynpaBJIHIOffiHX cHrHan:>B 

Ynpa:snHIOWHe cHrHanhl BK, ITK, 3q H Bq ~opMV~pyroTcR c noMOWbiD 

reHepaTopa nocne~oBaTeJibHOCTI'I l'JMnynbCOB ( rJII) "1m reHepaTopa o~H

HOqflbiX m.myJibCOB (rOIA) B 3aBHCHMOCTl1 OT ITOJIOlK8fH1fl nepel\JIJOqaTeJifl 

rJiljrOH (pl1c.I9). rm1 3anycKaeTcH KHOITKOti 11CTapT". BK.nroqeHHe pe

XHMa ocywecTBJIHeTcH TYM6nepoM HYC. 

BBH~y Toro, qTo npouecc o6MeHa V~H~OpMau;He~ c 8BM conpoBolK~a-
' eTCH ITOCJie~OBaTeJibHOCTblO ynpaBJIHIDWHX CHrHaJIOB rHna 11 3ailpOC-OTBeT 11

, 

OTCyTCTBl1e JIID60rO 113 yKa3aHHbiX Cl1rHanOB OCTaHaBJil1BaeT 06MeH. ITpH 
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STOY, ;na:m:e B CJiyqae CHCTet.taTMlleCKPIX CdOeB, Tpy;ztHO <mpe;nem1.T:& 

N6CTO HePicrrpaBHOCTH. 

HUMTa~HH CHrHaJIOB BK M 3l.J IT03BOJIHeT J10KaJIM30B:lT:& HeJ.iCIIpaB

HOCT:&, a TaK:m:e npOH3B8CTH HaCTpOHKY CXeM, CHHXpOHH:mpyiOI!lHXCH 

3TMUH CHrHaJiaYH. 

CMrHaJihl IlK H Bl.J MCITOJ1:&3YIOTCH ;zJ;JIH HaCTpO~Kir1 CaMoro MMMTaTopa. 

B pellmMe npMeMa ocyl!leCTBJIHeTCH BbiBo;n Ha BhiXO;nHoti perltlcTp CA 

CO,ZJ;epl!GIMOrO oywepHOH naMHTH HJIM CTaTyCHOrO CJIOBa :l 3aBJ/lCMMOCTM 

OT rrpe;nmeCTBYIOI!le~ KOMaH,nbl ( 11 Cil 11 ltlJ!Itl "3C"). 

BKJIIOl!eHHe pelKMMa rrpoMaBo;nHTCH TyuoJiepou PIT (pllc.20). 

l.JTOObl CWOPMHpOBaT:& padOl!YIO ITOCJie,ZJ;OBaTeJI:&HOCT:& CMrHaJIOB OOMe

Ha, TO-eCT:&, KOr,Z(a Ha Kallt,Z(blli CJ4rHaJI Bl.J IIOCbiJiaeTCH HI>BbiH CHrHaJI 3l.J, 

TyudJiep UHKJI/aBTOMaT rrepeBo,ZJ;MTCH B rroJiolKeHMe 11 aBTI)MaT 11
• 

l.JHCJIO C BbiXO,Z(HOrO perHCTpa MOllteT ObiT:& pacrreqa~~aHO C ITOMOI!l:&IO 

E3-I5. ,nJIH aToro BKJIJOl!aeTcH TyMoJiep rrel!aTH B pelltl1Mtl rrpHeMa IIPII. 

BhiBO,Z( Ol!epe,Z(HOrO CJIOBa dy,ZJ;eT npOl13BO,Zl;l1T:&CH TOJI:&KO HO OKOHl!aHMH 

UHKJia rrel!aTH HMfiYJI:&cou KIIII H3 oJIOKa rrel!aTH. 

B pacnopH:m:eHHI4 onepaTopa HMeeTcH 5 Tyu6JiepHhiX perHcTpoB. 

llepBbiH perHCTp CO,ZJ;eplKJ4T 28 paapH,Z(OB H MOllteT OIIT:& MCITOJI:&30BaH 

,ZJ;JIH nepe;nal.IH Jiro6oii KOMaH;nhi. OcTaJI:&Hhle perHcTphi HMeDT WHKCHpoBaH

Hhle KOII, COOTBeTCTBY:IOI!lMe KOMaH,ZJ;aM: "X 11
, "W 11

, 
11TIIl 11 H 110°11

/
1190°11

• 
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BhiXo,n;bi TyMoJieJHbiX perHCTpoB, coopaHHhle no cxeMe "lAJlli", oopa

ayiOT !tiM:HT8TOPHbiit B CO,ll; ITP. ITO,n;KJiiJtleHHe Toro HJI!ti liiHOro TYMOJiepHoro 

perHCTpa K ITP onpe,l8JIH8TCH H8JIJ.iqHeM 11! 11 B COOTB8TCTBYIOIII8M paapH,n;e 

c,n;B:era:Kllllero perHCT)a (CP). 

B KOUaH,n;ax "X I I "w n' "I1I1" H "0°"/"90° 11 O,ll;HH 83 paapH,ll;OB 

uoEeT ObiT~ aa,n;aH c noYOIII~il TpMrrepa nepeueftHoro KO,n;a TITK. BKJIIO

qeHI4e TYYOJiepa I.U1K;rjaBTOUaT ll03BOJIHeT Bbi,ll;aB8T~ ITOCJie,n;oBaTeJI~HOCTI> 

KOMaH,ll; C rrepeMeHHbiii paapfl,ll;OM. TaKI4Y oopaaOM, MOJKHO OCYIII8CTBJIHT:b 

Henpepl:lBHoe rrepeMeileH.I1e HauepMTeJII>Horo CTOJia CA Mex,n;y aa,n;aHHhlMH 

KOOp,ll;ldH8T8Mlll B HaiTJ18BJieHMJ4 X HJIJ/1 W i HenpepbiBHOe rr~peMellleHJ.ie 

qJHJI~Ma BITepe,n;-Ha31l,1l Ha 3a,ll;8HHOe qJdCJIO Ka,n;pOll JdJI11 ITOCJI8,ll;OBaTeJII>HYIO 

Bbl,ll;aqy KOM8H,ll; "0°" 11 11 90° 11
• 

KaE,n;afl ITOCJie,n;riOillafl KOM8H,1la Bbi,ll;88TCH ITOCJie BbiiTOJIHeH!tlfl rrpe,n;bl

.1lYIIl8t:i, ,n;JIH qero :HCIOJII>3YIOTCH cHrHaJibl BX, B W, BTIIT H PIA. 

"Tp!tirrep M8CKJd (TM) OJIOK!tipyeT aHaJIJd3 C!tlrHaJIOB Bb!ITOJIHeHJdfl KO

Y8H,ll; Ha Bpe:a4fl nepe,za'IIH oqepe,n;HOH KOYaH,ll;bi B llpJdeMHh!ti perHCTp Jd 

,n;emH!flp!tipOBaHHfl KO,ll;E orrepaUHlll. 

IY - 4. PeJKHM KOMnJieKcHoi1 npoBepKH 

B peEHMe KOMll~8KCHOi1 rrpOBepK!ti OCYIIl8CTBJifl8TCH HMJdT8U!tlfl ITOJIHO

ro U!tlKJia CKaHHpOB8HidH 1 BKJIIOl!afl ITO,ll;rOTOBHT8Jll>Hble orrepaUHH Jd caM 

npoqecc Jd3MepeH!tifl, TO-eCTI> npoBepfleTCfl ~YHKUHOH!tipOB8Hide rrpH60pa 

B yCJIOBJ/IHX, M8KCHM8ill>HO rrpHOJIHEeHHbiX K paoO'I!JdM. 

PaoOTa HMHTaTopaB peEHMe KOMTIJieKCHO~ TipOBepKid (PKIT) rrpe,n;cTan

JieHa H8 JIOrH'IleCKO~ ~HarpaMM8 (pHc.22) !tl Ha ITOJIHOH JIOrHl!eCKOH 

cxeMe HMHTaTopa (pz~.23). 
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P~c.22. ]or~qecKaH rrocne~oBaTenbHOCTb pa60Th ~M~TaTopa SBM B 

pel!U!MC KOMITnCKCHOH ITpOBCp!U'I. 
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IJepe~ aaqanOY pa60TH np0~3BO~~TCff ycTaHOBKa aneKTpOHHHX 

cxeu CA ~ J/13YepHTen:&Horo CTOJia B ayneBoe nonolKeHre. Ha TyM6nepaax 

perHcTpax. aa6HpaiOTCff cooTBeTCTBYIOilWe KOMaH~H "KK' , "X", 11 W", 
11liii", 110° 11 / 1190° 11 H HaJIH:MaeTCff KHOnKa 11CTapT 11

• 

IJpe~yc:MaTpJ/IBaeTCff B03MOlKHOCT:& BHBO~a J/IHqJOp:MUUnt, llOJiyqeHHOH 

BO BpeMff CKaHHpOBaH~ff,Ha sneKTpOHHo-nyqeByiO Tpy6I:y C sanOMHHa.H~eM 

(BKnJOqeaHe TYM6nepa OCU). 

YII. EJIOK IIEtJATltl 

IJpH pa60Te C HMHTaTOpON 8BM KOMaH~H, llOCTyllaiOilW6 H3 ~NH

TaTopa, J/1 co~epEHMoe 6y!lJepHoK na:MffTJ/1 MoryT 6HT:& pacneqaTaHH B 

BOC:&MepJilqaou KO~e C llOMO~:&IO UHqJponeqaTaiO~ero Me~:aHJ/13Ma E3-!5. 

E3-I5 npe~cTaBnffeT coe5oi1: poTaUHOHHOe neqaTaiO~ee ycTpoi1:CTBO, 

npHHqJ/lll ~eHCTBJ/lff KOTOpOrO llOKa3a.H Ha pHc.24. 

Ha BaJI y UH!lJponeqaTaiO~ero MexaHHsua aaxo~HTI:ff UHWPOBOH 6apa-

6aa(I) J/1 cHHxpo~HCK (2) c IO npopesffMH. MelK~Y JWWPOBHM 6apae5a

HOM J/1 6nOKON neqaTaiO~ YOROTOqKQB (5) npOXO~ffT Kpacff~aff (6) H 

6yMaEHaff (7) neHTH. 

Bee:& UJIIKn neqaTJ/1 o~aoro ql/lcna BHllOJIHffeTCff :Ja I oc>opoT qHqJpo

Boro 6apa6aaa. MoueHT npoxoB:~eHJ/IH oqepe~aoro pa;(a UHWP Ha.zt neqa

TaiO~H»Jil MOROTOqKauJ/1 COBna,ztaeT C B~aqeK CJ/lrHana C qJOTO~J/IO~a (4), 

KOTOpwt qepes npopes:& B CJ/IHXpO~HCKe OCBe~aeTCff ;rauno£1: (3). 

~qJpOBOe YCTPOHCTBO E3-!5 npBcnoco6JieBO ,l(;I.fl neqaTH noKasa

HH£1: ~ecffTJtlqHax cqeTqHKOB ueTo~oM ~ocqeTa. 3a o~HH o6opoT Uiti!lJpoBo

ro 6apae5aaa reaep!t1pyeTCff IO J/llmyn:&coB ~ocqeTa ( 1: qJOTO~Ho~a 4) H 

O~HH J/IMUyJI:&C UHKna, cornaCHO BpeMeHH0£1: ~HarpaMMI~ Ha pHc.24. 
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lihmyJI:&Cbi ;l{OClieTa no;naiOTCfl Ha BXO;l{bl ~il>POBIDC ,zteJta;n, npM STOM CBfl3H 

ueJK;ny ;neKa;nauM 6JIOKMPYIOTCH. B uoueHT nepexo;na ~~ooTBeTCTBYIOme:tt ;ne

Ka;l{bl B COCTOflHMe 11011 BbipaoaTbiBaeTCfl aanycKaiOmMJt MMIIyJI:&C, ocymecT

BJiff!OinM~ netiaT:& HYEHoro 3HaKa. 

B3-I5 MMeeT 2 pexr1ua paooTbi: 

a) HenpepbiBHbiM aBTOMaTMlieCKMM Bb!BO;l{ rpynn~l 1iMCeJI; 

6) Bb!Bo;n o;nHoro liMc:na. 

B aBTOMaTHtiecKou peiil.HNe ~Hil>poneqaTaiOmMM M13XaHM3M aanycKaeTCH 

BHeUIHHM cHrHaJIOM 1111YCK 11 • ITo Kallt;l{OMY ClU'HaJIY 11 U~KJI 11 npOH3B0;1{14TCfl 

rro;nroToB::a K neqaTH oqepe;nHoro 1l:Mc:na. B KOHr.te 1e1iaTH rpynnbl tiHce:n 

Bbi;naeTC.fl BHemH14i1 CHrHaJI 11 CTOI1 11 • 

B 0;1{111H01l:HOM peEHMe li1MIIyJI:&C 11 QMKJI 11 OCTaHaJ3[MBaeT UHWPOIIe1iaTa-

1011\llH MeXaHii13M. 

B 6:noKe rre1iaTii1 CA B3-I5 Hcrro:n:&ayeTcfl B aBroMaTM1l:ecKou Henpe

pbiBHOM peEHMe paoOTbl ;l{JI.fl IIe1iaTH liMCeJI C IIpHeMH )rO H BbiXO;l{HOrO pe

rHCTpOB. 

norli11l:ecKa.fl cxeMa o:noKa neqaTH npHBe;neHa Hi pHc.25. 

IIp:11 pacne1l:aTKe co;nepouoro 6yCI>epHoit naMHT4 rroc:ne aaHeceHH.fl 

Ha BbiXO;l{HOH perHCTp CA oqepe;nHoro liHCJia B OJIOK neqaTH IIOCTynaeT 

CHrHaJI 11ITeliaT:& B peEHMe Bb!;natiH 11 (IlPB). Ilo STOMf CHrHaJiy ycTaHaBJIH

BaeTC.fl B "I" TpHrrep IIPB :11 aanycKaeTc.fl UMil>poneqaTaiOmMH uexaHii13M. 

MunyJI:&Cbl ;nocqeTa no;naroTC.fl Ha BXO;l{ cqeT1iMK1 Cn, IIOKa3aHH.fl 

KOTOporo CpaBHHBaiOTC.fl C co;nepEMMbiM COOTBeTCTByDmMX paap.fl;nOB BIDCO;l{

HOrO perMCTpa. B c;nyqae paBeHCTBa Bbipa6aTbiBaiOTC.fl aanyCKaiOmMe HM

IIyJI:&Cbl. 

B CB.fl3H C HeOOXO;l{HMOCT:&IO neqaTM 1iHCeJI B BOC:&MepHqaoi1 il>opue, 

npope3H B CHHXpo;nHCKe, COOTBeTCTBYIOmHe UHil>paM 8 H 9, OblJIH saKpb!Tbl, 
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IIOSTOMy aa O~HH qHK~ neqaTH 143 B3-I5 IIOCTynaiDT 8 HMny~~COB 

~ocqeTa. 

iloc~e~HH~ HMIIY~~C ~ocqeTa B03BpamaeT cqeT 1mK en B HCXO~HOe 

COCTOHH.IIIe, np.lll STOM B03HIIIKaeT HMIIY~~C nepeHOCa., KOTOphlif qJOpUHpyeT 

C.lllrH~ 11KOHel( neqaTJ/1 B pel!WMe Bb!BO~a" (KIIB) H ;'CTaHaB~HBaeT B 

"0" Tpurrep TIIB. 

ITo c.lllrH~y KIIB roTOB.IIITCH K neqaTH oqepe~Ht>e q14c~o J/1 cHoBa 

Bbl~aeTcH Huny~~c ITPB. 

iloc~e pacneqaTKJ/1 noc~e~Hero q.111c~a B OTBeT Ha c.lllrHa~ KIIB 

J/IMIIY~~C ilPB He B~aeTCH. B STOM c~yqae HMIIY~~Cr)M U.IIIK~a qJOpM.IIIpy

eTC.H c.lllrHa~ "CTOIT". 

ileqan q.111ce~ c np.llleYHoro perHcTpa npoHcxo;~HT aH~orHqHo, 

TO~~KO HCII0~~3YIDTCH TpJ/Irrep ne qaTH B peJKJ/IMe np:1eMa ( Tilil) .Ill 

cHrH~hl "neqau B peJK.IIIMe npHeYa" (ITPIT) H "KoHe~ neqaTH B pell.IIIMe 

np.llleYa11 (KITIT). 
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3AKJIKlllEH!tiE 

YcTpOMCTBO ynpaB~eH~H BMecTe C ~pyrHMH 6~0KaYH CK8HHpyiD~ero 

aBTOMaTa CMOHTHJOB8HO H yCT8HOB~eHO B Jla6opaTOpHH B~qHc~HTe~~HOM 

TeXHHKH H aBTOM~TH3a~HH O!tiH!ti. B KaqecTBe ~YHK~oHan~H~ a~eueHTOB 

()~~H HCIT0~~30B8ff~ CTaH~apTH~e fiqe~KH B~qHCnHTen~HO~ U8illHH~ 

E3CM-4. 06~H~ o5~eM a~eKTpOHHKH ycTpO~CTBa ynpaB~eHHH COCTaBnHeT 

~ 800 fiqeeK. 

KoMn~eKCHble HCllbiTaHHH CK8HHPYIO!l\ero a.BTOMaTa Ha JIHHHH C 3BM 

CDC I604A noaBo~HnH npoHaBeCTH OTJI~KY Bcex yanoB CHCTeubl no 

peaJI~HbiU CHHMK8M H onpe~eJIHT~ OCHOBH~e pa60qHe xapaKTepHCTHKH. 
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