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CHCTeMa aHeMeHTOB MSWHHH E3CM-6 paspa60T8H8 rrpeKMYmecTBeHHO 

HS OCHOBe HCITOJil>SOBSHKfi TPHO~OB Il4I6B H ~O~OB Jli8. I!Ozt8BJI.IUJIU88 

60JII>WHHCTBO ~OrH~8CKHX ~~~ B MaWHHe OCYm8CTBHR8TCR HS OCHOB8 

CHCT8Mii ItHO.~HSR JIOrHKa - YCHJIHTe.TII>. YCHJIHTe.Til> HMeeT napacpasHHe Bbi

XOitbl - llPffMOI H HHBepcHHI. Cldr~OM "I" B CHCTeMe npHHRT ypoBeHb 

+ (1,2 ±o,35)B, CHI'~OM "0" - ypoBeHl> -(1,2 ± 0,2 )B. B CMSH C 

ITOztMil'leHHeM B OIDlli K MaWHHe BOOM-6 HSKOITHTe.Tiel Ha MarHHTHol ~eHTe 

El::--5012 BOSHHMS He06XOI(HMOCTb paspa60T8Tb HOBble MOKH, COrJtacy&

IIIJd8 BXO.ItHHe H BbiXO.ztHHe ypoBHH llO~MJD~aeMoro YCTpoiCTBa H MaWHHH; 

ztHOztHHe 6JIOKH, peaJIHSYDUH8 SKOHOMHlJHbiM o6paSOM He06XO!tHMiie JIOrH-

~ec:KHe ~HKI\HH; 6JlOK reHepaTOpoB, HM8DJIHI Ha BbiXOitC BOCeMb paSHbiX 

~acToT ItJISi sanycKa c~eT'll'!Ka sanepJleK H ex eM, ynpaBJIRIOU1KX saiTHCblD. 

BJIOK BCB 

BnoK corJiaCYDIIHI BbiXO~Hol - BCB npenHasHa'leH ItJISi rrpeo6pasoBS

HKfi ypoBHel - 1,2 B lil + 1,2 B B ypoBHH 0 H + 5B. Ha ero BXO!t MOllHO 

ITO,.It8B8T1> CHI'HSJlbl KaK CO CTSHztapTHOI B8HTWI1>HOI CX8Mii BOOM-6, T8K 

H c MOKOB Y,Y3P, YK, II3M. BI10K BCB pa6oTaeT Ha Ka6e.Tib PK-75-1,5-II, 
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KOTOpiD! MOJteT HrtTR Ha On;RH HMJI (HarrpRMep, CHI'HaJI!i Blii60pKH), JIH60 

Ha rpyrrrry HMli (cHrHaJilil aaiiHcH, yrrpaBJieHIDI R n;p.). 

Ha BXOrt 6JroKa ECB rron;aeTCSI MaKCHMaJI:DHlilit rreperran; 2,4B, a Ha Blii-

XO.rte Tpe6yeTCSI IIOJIJ'j:aT:D rreperran; B 5 B, II03TOMY Tpe6yeTCSI O.rtRH 

YCRJIHTM:DHlili KaCKan;, BTOpoll: YCRJIHTM:DHlil1! KaCKaz:t-.TJ;Jl.fl corJiaCOBaHIDI 

ITO ~3e H TpeTHll: KaCKaz:t - 3MHTTepHlilll: IIOBTOpHTMh TJ;Jl.fl COrJiaCOBaHRSI 

BXO.I:tHliiX H BWCO.ltHliiX COITpoTRBJieHRit. CXeMlil BliiiiOJIHeHlil Ha BliiCOKO'IaCTOT-

HliiX TpaH3HCTOpax THITa n-p-n cepHR KT-3!2E (pHc.I). llpH IIO.I:t8'!e 

Ha BXO.I:t CXeMlil ypoBHSI + I,2B TpROI:t ITlli OTKpliiBaeTCSI,R Ha ero KOJIJieK

TOpe 6yn;eT ITOTeJm}!aJI - 0, 5B. ilOCJie n;eJIHTeJISI Ha 6aay llll2 6yz:teT yxe IIO

n;aBaThCSI - 2,5B, TaK 'ITO Tp.RO.I:t llll2 IIOJIHOCT:DK> 3aKpliiT,R Ha ero KOJIJieK

TOpe 6yn;eT + 5B. llpH ITO.z:ta'!e Ha BXO.I:t CXeMlil ypoBHSI - I, 2B Ha KOJIJieK

TOpe ITlli 6yn;eT ypoBeH:b + 3,3B 1IIOCJie I:teJIHTeJISI Ha 6aay llll2 6yn;eT ITO

.lt8B8T:DCSI ypoBeH:D- 0,2B. TaK K8K H8 ero BMRTTepe IIOTeHU.RaJI paBeH 

- 0,95B, TO TpaH3HCTOp llll2 OTKpliiBaeTCSI,R Ha ero KOJIJieKTOpe 6yz:teT 

IIOTeHU.RaJI -0, 75B. TaKRM o6pa30M, Ha BXOD; 8MHTTepHoro TIOBTOpHTM!l: 

llll3 rron;aeTCSI RJIH + 5B (rrpH "I" Ha BXOD;e ECB) RJIH - 0, 75B (rrpR 

"0" Ha BXon:e ECB). ,if,nSI HOpMaJI:LHoll: pa6oTlil TpaHaKcTopa llll3 rroTeH-

URaJI ero KOJIJieKTOpa .rtOJIJteH 6li1Th Blilme ITOTeHU.RaJia 683lil Ha 2+2,5 B. 

llpR JMeH:Dll!eHHR 8Toro Hanp.RJteHRSI YXY!lW81lTCSI YCRJIHTM:DHlile CBOICTB8 

Tp:ao.n:a, a B n;aJI:oHeihneM rrpozcxo.D;HT HacHmeHRe TpHo.n;a. TaKHM o6paaoM, 

Ha.n:o o6eCITEl'IHTh Ha KOJIJieKTOpe llll3 ITOTeHU.RaJI IIpHMepHO + 7, 5 B • 

OTO HanpSIJteHHe MOXHO ITOJIY'JRT:b R3 CTaHz:tapTHOro IIHTaHRSI + l5B, HC

ITOJih30BaB TJ;Jl.fl ero orpaHH'!eHRSI CT8611JIRTpoH ,n808. Ha BXO!t llll3 TIO.z:ta

llTCSI ypoBHH + 5 B H - 0, 75 B, BWCOn;Hlile ypoBHH 6yrr;yT paBHlil +5B R DB. 

0TpRQaTeJI:DHlilit ypoB6Hh H8 BXO.rte 3MRTTepHoro IIOBTOpRTeJ!R HYJteH .~SI 

Tore, tJT06lil o6ecrre'!HT:D HYJieBOI ypoBeH:o Ha Bwcone rrpz C•)JihlliOI Harpya

Ke. Kor.n:a Ha 6aay ITIT3 rro.n:aBaJICSI ypoBeH:D OB, TO Ha BWC<::> ie 6ea Harpya-
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Pwc. I. EnoK ECB. 

"" (i) BbiX 

-3,58 +S~ 

Pwc. 2. EnOK EITP. 
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KH 6WI ypoBeHI> + 0, JB, a Ha HarpYJ[eHHOi! CXeMe OROJJO + lB, 'ITO BHSH

BBJJO HeBepHoe cpa6aTHBaHHe cxeM. CxeMH 6JJoKa pasMemeHH Ha rre~aTHoft 

ITJiaTe B paMKe 6Jloxa YK BSCM-6, B O!(HOM 6JJoKe pasMemaeTcSI IO cxeM, 

l.IJISI I'IX ID1T8HHSI B BHXO!(HOM KaC~e Tpe6yeTCSI .'!(Ba CTa6WIHTpoHa • Bxo.'l(H 

H BHXO!(H 6JJOKa BHBe.'!(eHH Ha KOHTpoJJI>HHe TO~, .'l(JUI ID1T8HHSI HCITOJII>SY

IOTCSI HOMHHaJibl + 5B, + 15B, - 9B. 

Bxo!( 
K.T. I/I I/4 I/6 I/? I/IO 2/I 2/4 2/6 2/? 2/IO 

HO:&Ka 4 9 II I2 I5 20 25 33 28 32 

Bwro.!( 
K.T. I/2 I/5 I/9 I/8 I/II 2/2 2/5 2/9 2/8 2/II 

HOlltKa 7 IO I4 I3 I6 23 26 3I 30 34 
1-----

llil:TaHMe: 

HOMRHaJI seMJIJI + 5B + I5B - 9B 

HolltKa I;35 5 22 27 
- -

EliOK EIIP 

EnoK IIpHeMHHft rrpe!(H83HB"'eH l.IJI.R rrpeo6pa&OB8HHSI ypoBHef! 0 H +5B 

B ypoBHH- I,2B H + I,2 D. OH pa6oTaeT Ha BeHTKnl>HYJl CXeMJ, a !(8Jlee

Ha YCKnHTeJIH, B KOTOpHX CTOSIT orpaHH~BaDIIHe l(HO!(H, ITOSTOMJ !(OIIYCTH

MO HMeTL Ha BWCO!(e EIIP ypoBHH - 2B H + 2B. Tpe6yeMHe ypoBHH MOlltHO 

ITOJIY'UITI> C ITOM0$1l !(eJIHTeJISI, HO, ~T06U o6ecne~Tl> CTBH!(apTHJil 'l(JUl 

BSCM-6 HarpysO~Kl CliOC06HOCTL 6JIOK8, Ha BHXo!(e H8!(0 IIOCTBBJITL 

aMBTTepHHA ITOBTOpJITeJIL. CxeMa 6JioKa EIIP npHBe!(eHa Ha pHc.2. Ha Bxo

.'!(e cxeMH CTOHT .!(eJIHTeJII> HS l(HO'!(a .IU THna KC I33A H corrpoTHBJieHHSI 

Rl , .'!(Mee -aMBTTepHHI rroBTOPHTeJJL Ha TPHO!(e II4I6E. IIpH rro.'!(a~e 

HB BXO!( ypoBHSI + 5B Ha CT86HJIHTpoHe IIa,lteHHe H6Dp.RI:eHH.R=J,JB, H Ha 
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BYXO,'!(e CXeM!i 6y.zteT + 2B, 8 npll no.zta~e HfJieBOro ITOT8HIUI8Jl8 HB CT8-

6JiUIHTpoHe aanpuene #V 2,5B B Ha mao.'!(e cxew - 2,JB. 

CxeMY 6Jloxa p&SMeiQeHW Ha ne"'BTHol ITJIBTe B p&MKe 6Jloxa YK BOCM-6, 

B O.ztHOM 6Jloxe IO cxeM. Au IIB'1'8Hilll 6Jloxa BcnOJII>aymc.a HOMBH8JIH +5B 

B -3, 5BJ BXOJtH B BYXO.J.tli mme.zteHW H8 KOH'l'poJI.l>HWe TO"'KB. 

Bxo.It 
lt.'l'. I/I I/3 I/6 I/9 I/II 2/I 2/3 12/6 2/9 ~/II 
HOD& 2 6 8 IO !3 !5 aJ 24 28 32 

Ke'l'o I/2 I/4 I/7 I/IO I/!2 2/2 2/4 2/7 2/IC 2/I~ 
.Bwto.zt 

HOD8 4 7 9 !2 !4 !6 22 26 :l) .34 

IIrraoe: r 
1 

..... 

1 

• 5B 

1

_ 3,5. 

OU8 !;35 5 !9 

lillop WIMI • BJJM2. BlJM3 

Ha E3CII-6 38ttePKKJI CBI'HBJIOB OCYJIIeCTM.Rm'CJI C ITOMOm!>ll 6.110KOB 

13-I, 118-2. B 6Jloxe IS-I pa3M8111eHo IO JIBHBI sanepaeK no 80 HaHoce

RYHit,a B Clnxe 113-2- IO JIJIHBI sanepaeK no I MHKpoceKYJ(I(e. Au ynpaB

JieHJIJl Mlli'HB'l'O(IoRBMII 'l'pe6oBBJIBCI> 38Jt6pa!U! H CHrRBJIH l.IJIIITeJILHOCTLil 

0'1' ItOJJ.el MllltpoCeRYHitY ItO aJ MltiLilBC6KYiilt• B CBOTeMe &JieMeHTOB :SOOM-6 

J.ztoCIBO Do..Q'Ul'l'l> CJll'll&lili onpezte.lleBHOI l.IJI)l'l'BJILHOOTB Ha 6Jl0Jt8X "1", 

ITOftltJIIJII8JI B ~eiTH RX oCipaTHWC OBH3el BpeM1138U:8DIIH6 ~eno"'KB. 3JleKTpK-

118Clt8JI cxeMa &TBX uerro"'eK npxBezteHB HB pJtCYHKe 3. Ueno'lltll crpymm

poB8111i B cLIOICil 1I.DII, BUM2, 11lJ&3, ROTOple OTJUI118m'O.R ItPYr OT ztpyra 

HOMIIH8JUUdl 38I18JUIBHX B HBX eMKOOTel, 8 B 6JlOKe BUM2 8CTL OitH8 
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PHC. 3. 
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IJ.2. t> 808 

0. ~ -0,38 ............. 

-1,06 I 
-f,~l ;;;> 

PHC. 5. 
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HecKOJil>KO BHSS: cxeMa, ROTOprul npHBe~eHS H8 pHc.4. CHrH8.1Ill onpe~e

JieHHol ltJIHTeJil>HOCTH H8 6Jio1te "Y" c HCUOJil>SOBBmteM cxeM 6.n.oKOB BUM 

OOJif'i811l'CJI CJie,rqJIIIIIM oelpaSOM. IlpH OTCYTCTBHH CJIU'H8JI8 H8 BXO~e 6JIOK8 

"'/" H8 BI>IXO~e ero T&De OTCYTCTByeT CliU'HaJI. IloTeHUHS.I! B T01Jlte "a" 

paBeH - IB. :troT ypoBeHl> aa~eTC.R ~o~SMH .IU, .Il2 H conpoTHBJiemteM R. 

Korna HS BXOit 6Jiolt8 "Y" no.naeTc.R CHrHaJI, Ha ero eitHHBtmOM BI>IXOite 

no~eTCH BYCOKHI ypoBeHb K KOHJt8HC8TOp C H8~88'1' 38pxKSTl>C.II. 

~~~~a HanpaeHK.R B TO'IKe "a" npHBe.IteHS H8 pHcy&Ke 5. BIIoK "Y" H&Xo

.ItliTCJI B COC'l'OJUID "!" .11;0 TeX nop, UOK8 llOTeHL\HBJI TO'IKH "a" He YMeHl>

IIIHTCJI .ItO - 0, JB, 'ITO npneneT K OTMil'I8Imll ~eUH oelpaTHOI CMSH YCH

JIH'l'eJI.II, H OH BepHeTC.II B ayJieBOe COCTOHime. ~TeJil>HOC'l'l> CHrHSJia H8 

BYX0
1
Ite 6JIOK8 "'/" B STOM CJIY'I&e onpeneJI.Re'l'C.II BeJIH'IHHOI 8MKOCTH "C" • 

EcJIB cxeMa, npne.neHHas: H8 pHcyaKe 3, Bcer~a no HCTe'leHHH on

pe~aneHHoro BpeMeHH BOSBpa~eT YCKnHT641> B ayJieBoe COCTO.RHHe, TO 

cxeMa, npne.IteHHas: HS pJICYJIRe 4, coxpaH.ReT e.ItHimtmoe cocTo.RHHe yca

JIBTeJI.R. AnR celpoca YC~eJIJI BCUOJil>SyeTC.II OTp~8TeJil>HHI nepenan 

HSnpaeHB.R BXO.ItHOro CJIU'H8JI8 • 

BeHTBJil>HHe CXeMI:i 

IlpB OOitJ(JJ.Il'leHBB H8ROUHTanel H8 MarHHTHOI JieHTe e.ItBHOI cepo 

3BII CIOJil>IIIHHCTBO JIOrB'IeCKBX !W~ KOHTpoJIJiepa Y.ItaJIOCl> peaJIHSOBSTl> 

H8 CT8H~HHX BeHTH.ILBX BSCM-6. Ho HeKOTOplile JIOrH'IeCKHe !WHKUIDI 

OOTpeeloBBJIB C08Jt8HB.II HOBYX BeHTHJil>HHX 6JIOROB. 

0.ItHBM H3 T8KBX 6JIOROB .IIBJUI8TCJI!!!.. (pHC.6) • B CXeMe KOHTpOJIJie

pa EC-50!2 HCOOJil>SYil'l'C.II O,D;HOp83PJI~HHe C'leT'IliUGI, Opil STOM ~OJIZHS 

CIHTl> peaJIBSOB8H8 !W~ 

X ,. (A • B + A • B) • C , r.~e 

A H B - nepeMeHHHe, C - ynpaBnRm~KA cwrHan. 
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Pwc. 6. Enox BRM • 
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PHc. 7. Enox BKM. 



B 6noKe EHM peaHBsoBBHo 6 TBKKX cxeM. 

B M8CCOBWC UeiiJDC H8 J33CM-6 HCIIOJI:&SyeTC.R 6nOK BKB, ROTOpiil COztep

JWT ztBe rpyll11H B8HTHJiel Ha 8 .1! 7 BXO.ItOB. Ho llpH pa6oTe C HaKOIIHTeJIJI

MH Ha MarHHTHOI JI8HTe cepHH EX: 06MeH B:zteT 9-paSP.fl!UWMH 6aiTSMH, noa

TOMY BOSHHKSeT He06XO.ztHMQCTI> B BeHTHJie, peaHBSYQJieM JIOrH'18CKYil 

iWHruuiiO: 

XI + X9 = (AI + A9) • CI, rzte 

Cl - ynpal!JIJDliiHI CHrHaJI. 

STa ~KUH.R peaJIHsoBBHa B 6noKe BKM (pwc.7). ~To6Y nOJIHOCT:&Il Bc

noJI:&SOBaT:& Bee HO:KKH pas~eMa, B 6noKe e111e .zto6aBJieHY ztBe cxeMY c 

IPYHKUHHMH 

XIO+XI2 • (AIO + AI2) • C2 , 

XI3f.XI5 = (AI3 + AI5) • C3. 

Ha .BaCM-6 .ztemB!Ppauwi '18TYpex paSP.RztOB .ztBOH'IHOro KO,n;a OCYJ118CTB

JI.R8TC.R C IIOMOJIIbll 6nOKS .I1JII. Ho B &TOM 6nORe BeT BXO,D;8 D;.1lJI IIO,D;ltllll'le

HH.R yrrpaBJI.R~~~~ero CHrHaJia. Jl,1ul ROHTpoJIJiepa 6YJI paspa6oTaa 6noR ~ 

(pHc.8), rzte .n;eiDB!Ppauwl CTpo6BpyeTO.R ynpaBJIJIDIIHM CHrHaJIOMo KpoMe 

TOro, Cl{eJiaHH .D;Be D;OIIOJIHH'l'eJI:&HYe B8HTliJIJ,HYe CXeMY, peaHBSYDQHe JIQ

rH'I8CKYJJ !PYHRUHil 

X = AI • BI • CI •.Ill + A2 -B2 • C2 • JU. 

IlpH paspa60TRe BOCI>MHp8SP.fln;HOro C'18T'IHKS Heo6XOD;HMO 6YJIO 

peaJm:soBaTb CJieztYDIIJI8 JIOrH'Iecue ~: 
t} -- --- 2). 

a) 1pCitJ =1pCttJ .xOtg -rJ lpn·(+IVr.)~ 
6) ip 0t J ~ ipt/t J. x& J + { iPDLJ _,_ J (i-Opn}·Jipn· (+I Ur.), 

l- = 2 +8. 

B 6noKe BC'13 

HCKJIIl'I8HHeM a 2) • 

(p:~~c.9) yn;aJioc:& peaHBsoBaT:& YKSSaHHYe ~ sa 
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~pMHpo:saime oqepen;Horo 6aitra ocymecTBI!JieTcJI nepen;aqeft Kon;a H3 

pei'l'!CTpa CJIOB8 (ill') Ha perHCTP 6aitra (OOC). 3Ty CBJI3I:. 1t11.1I pa6oTH 

C HaKOITMTeHHMH EC-5012 o6ecneqHaaeT 6noKBCu3 (pHc.IO). EnOK BH-

IIOJIH.II eT cpyamnno: 

A = BI • llpEC + B2 • llpEC + C, r.ue 

A - pa3PJID; BOC-. 

BI, B2 - pa3p.R:D;H MP. 
YnpaBil.II~e cHrHanH llpEC H llpEC paapewaDT nepen;aqy HH<PopM~ c 

ID' aa BOC B n;Byx peXHMax o6weHa: pezKYe EC H MOAH~HnHpoBaHHOK ~opwaTe 

E3CM-6. 

,ll;o6aBO'!:HHI 11JleH cpyHKIJ;HH "C" cpopMllpyeT .D;OllOJIImTeJII:.HHI D;Byxpa3-

pJI!(HHI 6aitr, B KOTOphll BXO.JJ,fiT TOJII:.KO KOHTpoJII:.HHe pa3PJI~ CJIOBS 

(49-HI M 50#~1). 

EnOK reHepaTOpDB (rEH) 

EnoK reHepaTopoB npen;HasHa'l:eH -~ reHepHpoBSim.R: MHKpocexyan;HHX 

npSIMoyroJII:.HHX HMTIYJII:.COB c qacToTol CJien;o:saHH.R: 3 K~, IO Krn, 16 Kfu, 

44 Kfu' 64 ~trn, 250 Krn, 688 Kfu H IOOO Kfu (pHc.II). reHepaTop llp.R:

MOYrOJII:.HHX RMITYJII:.COB COCTOHT H3 reHepaTOpa CHHYCOHD;aJII:.I:WX KOJie6aiml 

H orpaHH'I:HTeJIJI, BHITOJIHeHHoro HS TpSH3HCTOpe lllli, .D:HcixfJepeHUHPYJlllel 

n;eno'I:KH R c g g 
, 3MHTTepHoro llOBTOpHTeJIJI, BHllOJIHeHHoro HS Tp8H3HC-

TOpe llil2,H cpopMllpoBSTeJIJI npSIMoyrOJII:.HHX RMfiYJII:.COB, BHllOJIHeHHOrO Ha 

Tp8H3liiCTOpe IIII3. reaepaTOp CHHYCOH.D;aJII:.I:WX KOJie6aiml CAeHaH no 

TpeXTO'I:e'I:HOI CXeMe C eMKOCTHOI o6paTHOI CBJI3I:.D. qaCTOTS reaepHpye

MHX KOJie6aiml onpen;e.nJieTcJI no <PoPMYJie 

W= 

16 

:C+ 20,0x68 

.-------~-----,r---y-~---- 'S,S& 

J I I • Bb!X 

I I L+ I I .I.- 5,0 x6G • +56 

nn1-':- nn3 - TpaH3ucmopbl n4t6A. 

L*' c t7 c z~ Cg~ R;- n..oacfuptlf'()mCR npll HOcmpouKe. 
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Koa~eHT CER3H pery;rnpyeTCR eMKOCTb~ C2. ~TeiTbHOCTb HMTIY~bCOB 

38BHCHT OT OTHOmeiDlli g~ H ~qxpepeiD.UIPY!Wleit ~emi RgCg • CxeMH 

reHepaTopoB pasMemeHH Ha rre~aTHol ~aTe B paMKe 6~oxa "Jft EaCM-6, 

B O~HOM OnoKe - 8 resepaTOpOB. 

,IJ.rui IIHT8ID11i 6~0K8 HCllO~b3YmC.fi HOMIDia.JlH + 5B 1 H -3, 5B B!IXOJ{bl 

BblBen;eHbl H8 KOHT~bHble TO'!KH 6~0K8. 

tJ8CTOT8 3 ~0 I6 
BKJ'n 

~4 64 250 688 IOOO 

HOlltKa 32 ~2 8 ~ 30 I5 II 3 
jBHx 

K.T. 2/Il 2/5 I/Il I/5 1 2/8 2/2 I/8 I/2 

lll!:TaHHe: 

HoMHHaJI aeMJI.fi + 5B - 3,5B 
1 

HOlltKH I;35 5 I9 I 

te.as'beMa _ 
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