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npH peWSHHH WHpOKOrO Kpyra 38Jl8'! 1eBSI38HHbiX e 8BTOM8TH'!SeKHM H3M9p9HH9M 

qaeTOThl aneKTpH'IeeKRX eRrHanoB, Up9UH3HOHHb!M H3M9p9HR9M JlnHTSnbHOeTR KOpOTKRX 

6p9M9HHbiX HHTepsanoB, YB9/IH'I9HH9M eKopoeTH pa60Th! p83H006p83Hh!X .llRexpeTHbiX eHeTeM 

BBTOMBl'R'ISeKOrO perynHp06BHRSI H ynpasneHHSI, BbleOKO'IBeTOTHhiX enS.llSilUHX eHC1'9M H T,Jl, 

He06XO.llHMh! JlBOH'IHh!S II Jl9KB.llHh!9 nepee'!STHh!9 CX9Mb! e B03MO>KHO 6onbWell eKopOCTb!O 

eqeTa, 0eo6b!ll RHTepee npe.lleTSBnSIIOT Jl9eSITH'IHb19 nepeeqeTHh!S eXSMhl, noeKOnbKY HX ae­

nonb30BBHR9 B paanR'!HhlX R3M9pRTenbHbiX eHeT9MBX U0360n>!9T HM9Tb UHcpposyro HH.llRKa-

UR!O peaynbTBTOB H3M9p9HRJI 6 aeTeCTBSHHOJI .ll9eSil'R'IHOJI eHeTeMe e'!ReneHHSI, 8 HBeTOSilU99 

6p9MSI HMSIOTe!l naMU06bl9 Jl9KB.llbl e MBKeHMBnbHOJI exopoel'b!O e'ISTB f MBKe;: 100 Mru/ 1 ~ 
TpaHaHcTopHbie .aeeSITH'IHhre nepeeqeTHhle exeMhi e f Maxe::: 20- 25 Mru H axenapHMeHTanb­

Hbie .llE;!KB.llHbla nepee'!eTbi aa TYHHenbHhiX .llHO.llax e f Maxo.::: 100 -150 Mru. O.llHaxo see 

3TH eXSMbl HMS!OT pSI.ll eyweeTBSHHb!X HS.llOeTBTKOB, nepec'ISTHble .ll9KB.llhl HB HMUynbeHb!X 

naMUBX HMS!OT .llOeTBTO'IHO Bbieoxyro exopoeTb e'!eTa, HO HX ra6apHTbl H UOTpa6nSISMBSI Mow­

HOeTb 0'19Hb senHKH, 8 6bieTpb!X .ll9KBJlBX HB TyHHSnbHb!X JlHO.llBX Henonbayro:reg OUb!THb19 

nonynpOBO.llHHKOBb!S npR60pb1, ewe He nony'IHBWHS WRpOKOrO paenpOeTpBHSHIIH, 8 Tp8H3H-

eTOpHb!S Jl9KB.llbl HMS!OT HS.llOeTBTO'IHY!O JlnSI MHOrHX 3B.llB'I exopoeTb e'!eTa, 

B Jla6opaTopHH R.llepHbiX npo6neM 06'be.lliiHeHHoro RHeTHTyTa Sl.llSpHhiX aeene.llOBBHHll 

a Te'!eHRe pSI.llB neT aenyTeSI pa60Thl e uenbiO ysenH'ISHHH 6breTpO.llelleTBHSI .llBOR'IHhrx H 

.aeeSITR'IHhiX nepeeqeTHh!X exaM Ha nonynposO.llHRKOBh!X np116opax. O.llHHM 113 peaynbTBTOB 

3TOJI p860Tbl SIBRnOeb e03.llBHH9 TpBH3ReTOpHoJI Jl9KB.llhl, UpRHUHURBnbHBSI exeMa KOTOpOJI 

UOKB3BHB HB pile, 1, JleKB.llB UOeTpOeHa UO eKeTSMS J-2-4-8, Me>K.lly nepBb!M K BTOpb!M 

TpllrrepBMH BB9Jl9H yeKnRTSnb, KOTOpbiJI JlBST B03MO>KHOeTb p8BHOM9pHee Harpy)KBTb 

nepayro Sl'lellxy. BoebMoll IIMnynbc noeTynaaT aa 'ISTBepTyro gqellxy qapea o6wHll .llnSI 

Tp9Tbero H '19TB9pToro TpHrrepoB BSHTHnb, 3TO U03BOn!IST yMSHbWHTb 3B.ll9p)KKY OUpOKH-

.llb!BBHHSI '19TB9pTOrO TpHrrepa, 

0eHOBHBSI !1'19l1Ka eXSMhl - HBeb!lU9HHh!ll TpHrrep, B KOTOpOM HenonbayroTeSI TpHOJlhl 

e rpaHH'IHOll qaeToToll - 200 Mru e f3 •60-80 a .llHO.llhi .1118. MaxeHManbHBSI exopocTb 

C'I9TB Jl9KB Jlbl eoeTBBnSieT 30 Mru, 

0JlHOBp9M9HHO e Heene.llOBBHHSM TpBH3KeTOpHb1X .aeeSITH'IHb!X nepaeqeTHb!X exaM B 

Jla6opaTopHH paapa6aTbrsanHeb .llBOH'IHbie .llenaTenH qaeTOTbi Ha TyaaenbHbiX .llHO.llax ( T Jl), 

o6na.llBIOIUIIX 6onbWHM 6bieTpO.llelleTBKeM, 'ISM nonynpoBOJlHHKOBbie TpHO.llbi, 3a oeaosy 

6bma npaHSITB nepeeqeTHBSI cxeMa e .llBYMSI noene.llosaTenbHhiMH TYHHenbHbiMH llHO.llBMH 
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. DBOH'!HhJe nepeeqeTHbJe l!'IeliKH TaKoro Tuna 3anycKaJOTest O.QHononstpHhiMH 

HMnynhCEL~1H. y no6Hhl AnSI K8CK8.0HpOB8HIHI) H HM8IOT .[l0CTOT01.{H0 BhiCOKOe 6hiCTpO.ll9£i-

/:J/ 
cTBne • AHClJlH3 cTBTH"'lecKoro pe)KHMB paccMaTpHaaeMoH .a.aonqHoH gqeitKH, rrpono..a.HawuA-

c?. rpmf>o-.aH<JnitTH49CKHM M8TO,O,OM 1 ITOK83biB89T 1 liTO Heo6XO.OHMbi8 .nnSI ee HOpMBnbHOit 

pa6oTbi nen:r'IHHbi R , R0 H E 0 onpe.aenstJOTest napaMeTpaM!I T D. Bo Be ex onlfebmaeMbiX 

HHJKE> nepeC1..f8THhiX CX9M8X H CX9M8X cpopMHpOBBHHH 38TiyCK8IOlUHX HMnynbCOB HCITOnh3YJOT­

CSI T D 113 apeeHH.Qa rann1111 e I 1 :: 10 Ma, I 
2 

:: 0, 7 Ma, u
1 

::. 0,15 B, u
2

:: 0,6 B, u, : I ,2 B 

11 C :: 5 rrcp. CTaT!I'!eeKaSI BOHbT-aMnepnaSI xapaKTeplfeTI!Ka T D aToro nma noKa3aJJa '"' 

p11e. 3 ( Kpl!B8H I) • XapaKTeplleTHKa T D, 3awyHT1IpoBaHJ!Oro aKTHBHbiM eonpoeTHBneHHOM 

68 oM, npe.aeTaBnena na aTOM >Ke pHeyHKe (Kpl!B8SI 2). Cne.ayeT OTMeTHTb, 'ITO np" wyl!­

THponnHHH npoHexo.aHT eMewenHe 3KeTpeManbHbiX TO'!eK ( E-B, D-r) pe3ynhTHpyiOLUHx 

BOITb7-aMrrepHbiX xapaKTeplleTHK T D. 3KenepHMeHT8HbHaSI npoeepKa na MHorl!X T D noKa3a­

na, '!TO TpaeKTOpl!H. rrepeMeLUeHIH! 9Tl!X 9KCTpeMyMOB H8l!HY'Illll!M 06p830M arrpoKeHMllpyiOT­

eSI Ky6n•!eCKJIMll napa6onaMH. Kp!!Bbi8 2 11 3 Ha plle. 3 npe.aeTaBnSIJOT co6oll pa6o'!l!e xapaK­

TepHCTl!Kll .aByx noene.aoBaTenbHO coe.auneHHbiX 3awyHT!!poeaHHbiX eonpoTHBneHHSIMII T D. 

To'!KII A If 5 eooTBeTCTByJOT .QBYM yCTOli'IIIBbiM eOCTOSIH!ISIM CIICTeMbl. 

BoaHMHoe pacrrono)KeHRe xapaKTepHCTHK 3BBHCHT OT senHttHHhi HanpsnKeHHSI ITHTBHHH. 

r!penenbHb!e HOHO>KeHIISI 9Tl!X xapaKTep!!CTHK, Hpll KOTOpblX B CIICTeMe ewe COXp8HS18TCSI 

TOITbKO .QB8 ycTOli'lliBbiX COCTOSIH!ISI paBHOB8CHSI (Kpi!Bbl8 4 II 5), COOTB8TeTBYJOT Ml!HIIM8Hb­

IIOMY 11 MaKei!MBHbHO .aonycTI!MoMy nanpSI>KSH!ISIM HI!TaHIISI. Y'!eT eni!SIHI!st conpoT!IBJieH!Ist 

R
0 

B CX8M8 0 HOK838HHOl! Ha pHC. 2, Hpi!BO.QHT K cne.ayJOLU!IM Bblp8>K8HHSIM .QJISI npe,aenb-

HbiX 3H8"'19HHA H8IIpSDK9HHSI ITHTBHHH En : 

E 
n MBKC. 

u (1 -+~~ 
2 I

1 
R + U

1 

g--

U(l+_l_J~)(2+ 
I 5 I R 

E m 
nMHH. 

1 

)(2+~)+0 + o,lu2 )R 
R 2 R+..!!J o 

~) + 
R 

I R 
1 0 

I, 

H a pHc. 4 noKa3aHbi o6nacTH .aonycTHMhiX eenH'IHH En .an11 pst.aa 3HaqeHHll conpo-

Tl!BJieHI!ll R , pacc'!I!T8HHbtX no np11ee.aeHHbiM cpopMynaM .an11 T D c I 
1 

• 9,25 Ma, 

1
2 

~0,4 M8, U
1 

•0,15 B H U 
2 
~0,58 B. 3Kcnepi!MeHT8JibH8st npoeepK8 HOK838JI8, 'ITO 

0TJIH'IH8 peanbHblX Hanpst>KeHHli En MHH H EnMaKC OT pac'!eTHblX He Hp8Bb!LU88T IO% 

np11 R > _.!:!..a • nocne.QH88 orp8HH'I8HHe HecyweCTB8HHO, HOCKOHbKY wyHTHpyiOLUHe conpo-

1 
TIIBJieHHS! 1 R H8 cne)ly8T Bb!6Hp8Tb MeHblll8 3TOl! BeHH'IHHbl H3-38 3H8'1HT8HbHOrO yee-

ni.PteHHH MHHHM8nbHOrO TOKB H yxy.nweHHSI H8,0.9)1{HQCTH nep9ClJ9T8. TaK K8K COnpOTl-IBne-

Hlfe R 
0 

B 3H8'1HT81IbHOA CT8HeHH onpe.ll8JisteT BXO.QH08 COHpOTHBJieHH8 nep8C'I8THOI! Cxe-

Mbl 1 era B9nHt:IHH8 .UOn>KHB Bbi6Hp8TbC51 ITO B03MO>KHOCTH 60nbill9A. 
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• 
HB C p!UlOM C8pb83HbiX 38TpynH8HHJI, UpencTBBIIS18TC!l U81I8COOOp83HbiM C03,aaHH8 KOMoH­

HHpOBBHHOJI nsou•mo-nRTHpH'IHOll cxeMbi c .aaouquoll gqel!Koll ua T A H TpausucTopuoro 

uepecqeTa Ha IIS!Tb. 0.aHH H3 CIIOCOOOB COS.aaHH!l TpaHSHCTOpHoJI KOIIbU8BOJI IISITHpHqHOJI 

nepecqeTHOJI CX8Mbl OIIIICBH B paOOTe/
5
/. KOIIbU8B8!1 CX8M8 (eM. pHC, 6) COCTOHT H3 IISITH 

TOKOBbiX KmoqeJI. nepeKni0'188Mbi8 TOKH sa.aaiOTCSI 9MIITT8pHbiMH conpoTHBIIeHHSlMH. ToK, 

npOT8K8!0lllliJI qepes KOIIII8KTOpHbl8 COIIpOTHBIIBHHSl, HaUpHMep R , .aanee MO:>KBT TB'Ib IIO 
5 

Tp8M B8TBS1M - qepes TpHO.abi T 2' T 3 II qepes onopHblll .auo.a A,. EcnH ooa Tpllo.aa sa-

rrepTbi, TO TOK T8'18T qepes orropHbiJI .a11o.a A. cos.aaaag Ha 6ase Tp11o.aa T 
1 

Haiip!l:>KeHHe 

cMelUeHIHI u = -1._,. R • 
1 - 1 

Korna on11H 11s TpHonoa oTKpbiT, qepes Hero TeqeT TOK I 
9 

11 cMemeu11e Ha 6ase 

T 
1 

paauo U =-(I -J )R • EcnH :>Ke OTKpbiTbl ooa TpHo.na, TO U8 =-(1,.. -21
9

)R • 
2 I 9 I ~ I 

llyCTb B H8'181IbHbiJI MOMeHT HaiipSI:>KBHH!l CMell.leHHSl HB 0838X BbiXO.!lHbiX TpHO.!lOB pBBHbl 

• U = U ; U = U ; U • U ; U =U ; H U = U • 
'I I 8 8 5 I 7 2 9 3 

BeJIII'IIIHB o6mero Ha!:Ip!l:>KeHHR cMemeHH!l Ha 6asax axo.nHhiX TpBHSIICTopoe T:.::, T
4

, T
6

, 

T 8 11 T !O sae11cHT "oT non!lpHOCTH sanycKBIOil.IHX HMrrynbCOB, An11 rrono:>KHTenbHbiX BXO.!lHbiX 

IIMIIyiibCOB CM811.18HIIe BbiOIIpaeTCSI pBBHbiM U 2 ~ • 
2 

B KniOqax OTKpbiTbi TpHO.!lbi c 6onbUJIIMH oTpHuaTenbHbiMH rroTeHuHanaMH Ha 6asax, 

To ecTh T ,T , T T T • npu rronaqe HB 083bl BXO.!lHbiX TpHO.!lOB 38rryCK8!0ll.IHX 
1 f 5 8 10 

IIMnynbcon rronO:>KIITenbHOi! rron!lpHocTH TpiiO.!l T
7 

OTKpoeTcg, a T 
8 

- saKpoeTc!l, 'ITO 

npHseneT K nsMeHeHHIO cMemeHnR ua 6asax T 
7 

11 T 
5

• Korna axo.nHoll nMrrynbC OKOH'IHT-

CH 1 CM811.18HH8 HB 0838X BXO.!lHblX Tp8H3HCTOpOB OllHTb CTBHeT paBHbiM U 0 a BbiXO.!lHbiX 
4 

u = u I; u = u ; u = u ; u = u H u = u 
8 

2 5 8 7 I 9 8 

CneJJ.OBBTellbHO, OTKpbiTbiMH oy.nyT TpiiO.!lbl T T T T T 
I 4 6 7 10 

nocne IIOCTyrrneHH!l Ha BXO.!l II!lTH HMIIyiibCOB cxeMa IIpH.!leT B IICXO.!lHOe COCTOSlHHe. 

AocTOIIHCTB8MH TBKOrO .!lQIIHTeUH SlBll!llOTC!l ere HCKII!OqiiTeUbHB g IIpOCTOTB, O'!eHb 

BbiCoKoe obicTpo.nellcTBHe H o6ner'leHHbie Tpe6oeaHH!1 K aanycKBIOllleMy cHrHany. 

nocnenoeaTenbHoe BKnroqeHHe .aeOH'IHOJI nepecqeTHoll cxeMbi Ha TA H paccMoTpeH­

uoro KOllbll8BOI'O IIS1T8pH'IHOI'O rrepecqeTa II03BOIIS18T C03.!l8Tb neKB.!ly C MBKCHMBIIbHOJI 

CKOpOCTb!O C"!eTa no 180-200 Mru. npHHUHUHanbHag cxeMa .neKB.!lbl noKasaHa Ha puc. 7. 

<PopMHpyiOlll8!1 CXeMa H nBOH'IHB!l rrepeC'!8TH8!1 gqeiiKa BHBIIOrH'IHbl p8CCMOTp8HHblM Bb!Ule 

Cnruan c .!lBOH'IHOll nepec'!eTHOJI cxeMbl nocTynaeT Ha rrpoMe:>KyTO'IHYIO <j:>opMHpyiOil.IYIO 

c xeMy. LJepes 9MHTTepHblll IIOBTOpHTenb T 
3 

cHrHan aanycKaeT neyxcTaoHnbHYIO cxeMy 

Ha TA
5

, IIonooHyiO CXeMe BO BXOnHOM <j:>OpMHpOBaTene, BblpaoaTb!BaiOI.L\YIO rrp!lMOyronb­

Hhie HMllYJJbChl C aMnnHTy.lloA 0,5B. 

3TH IIMnynbCbi qepes 9MHTTepHblll UOBTOpHTenb T 
4 

eosoy)K.!l8IOT ycHnHTenb T 
5

, HMeiO-

6 

;J ' 

\ ~~ 
I) 

.I 

r 
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I 
'l 

I'· 

- --L. 

lliHJI CHllbHYIO OTpHUaTeUbHyiO OopaTHYIO CBS13b 38 C'IBT OO.'lbUJOrO COIIpOTHBIIBHH!l B 9MIITTe­

pe, BbiCOKO'IBCTOTHyiO KOppeKUHIO H ranbBaHH'!ecKyiO CB!ISb qepes nuon A
1 

co axo.aoM 

KOIIbll8BOro IISITIIpH'IHOrO rrepecqeTa, 

B OTcyTCTBHe cur Han a Tpuon T 
5 

IIO'ITH saKpblT H nenuTenb Hs rrocnenoeaTenbHO 

coe.nuHeHHhiX conpoTHBneHHll H nuona A
1 

sanaeT cMemeHHe Ha 6asbl BXO.!lHhiX TpHo.aoa 

- !,5 B. AMIIIIHTyna UOIIO:>KHTBIIbHb!X 38IIYCK8!0ll.IHX HMIIYllbCOB BO BC8M .!lHBII830H8 pa6o­

'IHX 'IBCTOT COCT8BIIS18T 0,6- 0, 7 B, AeT81IH 0 HCII01Ib3Y8Mble B IIHTHpH'IHOJI KOIIbUeBOJI rrepe­

C'IeTHOil cxeMe, nonoopaHbl c TO'IHOCTb!O 1%. OnopHbl8 .!lHO.!lbl c Harrp!l:>KeHHBM CT80HIIH3a­

UHH 7B T8K:>K8 rronoopaHbl c TO'IHOCTb!O B I%, TpRO.!lbl n410 HMeiOT u K9 > 7 a, u 90 > 1 B 

• H (:J >50. KpoMe Tore 1 9TH TpausncTOpbl OToupanncb no axo.nH&IM xapaKTepHCTRKBM a cxeMe 

c ooll.IHM 9MHTTepoM. 

Cne.nyeT OTMeTRTb, 'ITO a paccMaTpRaaeMoll KOnbueaoll nepecqeTHOll cxeMe MoryT 

ycnewHo npRMeH!lTbC!l R .npyrue THIIbl TpHO.!lOB. HarrpHMBlJ, c TPBH3HCT0p8MH TRIIB n403 

H n416B MBKCRManbHB!l CKOpOCTb C'leTa .!18Kil.!lhl COCT8BII!lll8 COOTB8TCTB8HHO !00 Mru 

H 140 Mru. i1CIIOIIb3Yil OIIHCBHHyiO KOIIbUeByiO nepecqeTHyiO, CXeMyl MO)KHO UOCTpOHTb II!lTH­

pH'IHO-nBOR'IHblil nepecqeT c ohiCTponellcTaHeM- 100 Mru TOUbKO Ha TpauaucTopax. TRIIa 

n41o. 

n pH npoaepKe H HBCTpoiiKe BblCOKO'IBCTOTHbiX exaM }18 T A " Tp8H3HCTOpax Heooxo­

nHM UJHpoKononocHbill ocuunnorpa<j:> c 6onbUJHM Kos<j:><j:>IIUIIBHTOM ycuneHH!l, An" aToll uenu 

MO:>KeT llcnonb30BaTbC!l ocuunnorpa<j:> Cl-IO coaMecTHO c ycHnHTeneM Y3-5 (YP-4), RMeiO­

lllHM rronocy nponycKaeMhiX qacTOT no !50 Mru. O.nHaKo ocuunnorpa<j:> C1-10 us-sa He.no­

CTBTO'IHO COB8pU1eHHOll CHCT8Mbl CHHXpOHH38UHR He II03BOUSleT H80UIO.!l8Tb nepHOnll'leCKH8 

CHI'HBllbl C 'IBCTOTOll CBb!UJe HBCKOIIbKHX Mru. An11 ycTpaHeHHSl 9TOI'O HenOCT8TK8 

Oblll paspaooTBH CHHXpOH1138TOp Ha T A. KOTOpblll ooecne'lnn ycTOii'IHBYIO CHHxpoJtH38UHIO 

Ha6niOn·1BMoro curHana so acell nonoce nponycKaeMhiX 'IBCTOT1 To ecTb .ao 150 Mru. 

npHHUHIIII81IbH8!1 CX8M8 CHHXpOH1138TOpa IIOK838H8 H8 pHC, 8. PenaKCBUHOHHblll reuepaTop 

aa TA reHepupyeT npRMoyronbllhie HMrrynbCbi c oqeHb KopoTKHMH <j:>poHTBMII ( - uceK), 

onaronapg 'IBMY OH :>K8CTKO CIIHXpOHII3RpyeTC!l na:>Ke IIpH OTHOCIIT81IbHO MBllbiX BMIIIIHTy­

nax BXOnHhiX CHrHBIIOB ( - 0,1 B), rell8p8TOp 008CUe'IHB88T HB BbiXOne rrp!lMOyrOIIbHb!B 

HMrryiibCbl C 'IBCTOTOJI- :W KI'U II BMIIIIIITY noll 0,9 B, 'ITO BIIOIIHB nocTBTO'IHO .!lll!l 3BIIYCK8 

paseepTKII OCUIIIIIIOI'pa<j:>a, He BpeM!l pBOOTW CHHXpOHH38TOp IIp8KTH'i8CKH He TpeoyeT KllKIIX­

llROO rrO.aCTpOeK, YcTpOJICTBO KOMIIBKTHO MOHTIIpye'It'!l R KpBIIHTC!l HeiiOCpe.acTBBHHO HB 

BXOnHOM p831>8M8 Tp8KT8 CIIHXpOHH38URII OCUIIIIIIOI'pa<j:>a, 

TaKHM oopasoM, paapa60T8HHbl8 B na6opaTOplHI TpBH311CTOpH8SI .neKana HB 

f MllKC= 30 /1/u-u, neOII'IHb!8 nepecqeTHbie CX8Mbl HB TyHHellbHbiX nRonax II I'ROpllnHbili 

nsoii'!Ho-n!lTIIpii'IHbill nepecqeT ua T A 11 nonynpoao.aHIIKOBbiX Tpllonax c f MBKc•180-200 M 

HMelOT .O.OCTUTOttHO BhiCOKH€ M8KCHMI.:lnbHbl8 CKOpOCTH C'LI€1'8 H MOryT ycneUIHO HCnonb3o­
a·aTbCSI B pasniPiHhiX H3MepHT8nbHbiX npH6opax li CHCT€MaX 8BTOM8THKH. 

7 



HanpHMep, TpaHsHCTopHaH H rH6pH.z:tHaH .z:teKa.z:tbl MoryT cy!lleCTBeHHO pacwHpHTb 

ao3 MO)KHOC.TH 8BTOM8THH9CKHX an9KTpOHHO-Cli9THhlX 'tf8CTOTOM9pOB H rrpeUH3HOHHbiX H3M9pH­

Teneli )lllHTellbHOCTH BpeM9HHblX HHTepaanOB. npHM9HeHHe paspa60TBHHblX nepeC'!eTHhlX CX9M 

B CHCTeMaX aBTOMaTHKH ll03BOllH9T YB9llH'IHTb CKOpOCTb HX pa60Tbl H llOBblCHTb TO'IHOCTb 

perynHpOBBHHH HllH Cll9>K9HHH. 

B 3BKntO'I9HHe aBTOpbl C'IHTatoT CBOHM llpHHTHblM .llOllrOM Bblp83HTb 6naro.z:tapHOCTb 

n.n.laBpHlllY H A.H.KoKopeBy sa llOMOlllb B H3rOTOBll9HHH OllHCBHHb!X cxeM. 

n H T 9 p a T y p a 
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