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B pane anep TpaacypaHOBhlX sneMeHTOB aa6nronaroTCH aaoMepHhle cocTORHBH aeo6hl~­

aoro TBDa: pa3pRnKa 3TBX COCTOHHBH OCy~eCTBnaeTCH nyTeM CDOHTaHHOrO QeneHBH/
1
-

41
• 

nocKOn&Ky CDOHTaHHOe AeneHBe Be D03BOnKeT CyQBTb 0 TaKBX xapaxTepHCTaKaX ypOBBeA, 

Kax saepraa, cnaa a ~eTBOCTb, a npyrae Tana pacnana (a -, ~- a y -nepexonhl) c 

sTax ypoaaea noxa ae Ba6nronanacb, To eQHHCTBeBHhlM nyTeM nna aay~eBaH CBOHCTB sTax 

COCTOHBaA HBnHIDTCH anepHhle peaKnaa, DpaBOQ~ae X 3TaM COCTOHHaHMo 

B aa~eA pa60Te accnenoaanacb peaKDBK 0 npaBOQ~aH K Am 242 • Slnpo 

npeQCTaBnBeT OC06hlA aHTepec, TaK KaK OHO XpOMe CDOHTaHHO Qen~erOCH aao-

MepBOrO COCTOHBaH aMeeT e~e OQaB JI030MepHhlH ypoBeHb CO cnaHOM 5, paapHQKa KOTOpOrO 

DpOaCXOQBT DyTeM KOBBepCHOHHOrO nepeXOQa B OCHOBHOe COCTOHBBe. CpaBHHBaH ce~eHaH 

o6pa30BaBBH Am 242 B paana~BhlX COCTOHBaBX ( OCHOBHOM B o6oax a30MepBbiX) 0 MO)((HQ 

OUeBBTb COBB CDOHTaHHO Qen~erOCH aaoMepHOrO ypOBHH. 

Ha cxeMhl pacnana anpa Am 242 (pac. 1) saQH0 0 ~TO BhlXOQ Am 242 B COCTOHBaHX 

C Xap&KTepacTaKaMa 1 ana 5- MO)((HQ aaMepHTb DO era QO~epHeMY npOQYKTY a- BKTBB-

HOMy aaOTony 

MameBb aa OKaca ypaBa ( UO 3 Ton~aBoA 1,8 ~ o6ny~anacb aoaaMB all 

Ha sayTpeHHeM ny~xe 310-cM uaKnoTpoaa Jla6opaTopaa HQepHbiX peaxuaa OHSIH. 8&I6aThle 

aa MBmeBB anpa oTna~a co6apanacb aa QBB)((ymyroca HaKenesyro neaTy a nepeaocanacb 

K QeTeKTOpaM OCKOnKOB0 KOTOphle pacnonaran&Cb BQOnb neHThl (MeTOQaKa 3KCU~paMeHTa 
nt mt 

TaKoro pona onBCaBa B pa60Te ). UeTeKTopaMB ocxonKoB cny)((ana canaxaTBhle cTexna 

HaMepeHHbi~ TaKBM cnoco6oM nepaon nonypacnana ( 16 .:!:..2 MCeK), KOTOphlA xopomo corna­
/1 3/ 

cyeTCH C peayn&TaTaMB QpyrHX pa60T 0 
0 yxa3hlBaeT Ha 06pa30Baaae CDOHTaHHO QenH-

merOCH B30Mepa Am 242 B naaaoa peaKuaa. UnH Bhl~acneaaa ce~eHBH o6paaosaBaH cnoH-

TaBHO nen~erocH aa9Mepa ssonanacb nonpaBKB aa nOTepa anep OTQa~ npa ax QBB)((e­

BBB OT MameBB QO neHThl 0 KOTOpble onpenenHnBCb Ha ODhlTe (cpaBHHBanOCb ~cno HQep 

OTQa~B Am 242 s OCHOBHOM cocTOHHBH, nonanaro~ax aa c6opaax, Korna nocnenaaA pacno-

naranCH Ha MecTe neHThl a HenocpeQCTBeHHO Ha MBW9HB). 4>yHKDBH B036y)((Q9HBH peaKDBB, 

DpHBOQ~eA K CUOHTaHHO Qen~eMYCH H30Mepy, CHHManaCb nyTeM B3M9H9HBH panayca, Ha 

KOTopoM noMemanacb o6ny~aeMaH MameHb. 
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Jlnst nOII)"IeBBSI opyBICIUIB S031SylKJI8BBSI p88ICIUIB0 BpBSOASilllell IC OCBOSBOMY COCTOSIBBIO 

Am:M2 0 o6ny'ISII8Cb CTOnxa ypSBOShiX tjlon&r0 8 3aTeN C nOMOIIlbiO nonynpoSOARBICOSOrO 

AeT&JCTopa B3Mepsrnac& 11 -aiCTBSBOCTb xalKAOII tjlon&ra, HsTescasBOCTb ~~-"'aCTIID c asep-

rael 6,11 Maa csaqana aapacTana OT syns, a 3aTeM cnaAana c nepBOAOM nonypacnaAa 

162 liBllo 3TO YIC83~IaaeT, 'ITO s peaxn•• u 238 +all Cm242 o6pa3yeTCSI Ton&ICO s peayn&­

TaTe 11 -pacna11a Am 242 , a no aBTeBcasaocTa 11 -naaaa c aaepraell 6,11 Mas MOlKHO 

onpe.[leJIBTb SblXOll BliPS Am 242 S OCBOSROM COCTOSIBBB, 

Jlns B3MepeBBSI C8'18BBSI o6pa30S8BBSI Am 242 S B30M8pBOM COCTOSIBBB 5- oiSny'ls-

IISCb tjlon&ra B3 U 238 TOlllllBBOI 30 ~ ( ShiXOA B3 TOBKOII tjlon&rB ISbill CIIBWKOM MSII 

B3-3S ISon&woro nepaoAs nonypscnaAa Am 242 s COCTOBBBB 5-), nocne Toro1 xaa:. see 

BliPS Am 242 S OCBOSHOM COCTOSIBBB nepeXOABIIB S Cm 242 , npa noMoms xpoMaTorpa-

tjla'laCI:.OII KOliOBI:.B npOB3SOABIIOCb OTA8118BBe Cm 242 OT Am242 0 BaXO.[ISIWarOCB S 

COCTOSIHBB 5~ , B pe3yn&TaTe Asyx p83.[1alleBBII BS STOll KOIIOBKe COli8PlK8BB8 Cm 242 

4 
yMeB&wanoc& s 10 pa3, npa aTOM Tepsnoc& oxono 40% Am 242 , 8b1XO,!I Am242 npa STOll 

npolleJIYpe pa3.[18118BBSI KOBTPOJIBpOBaiiCSI JIO II •8KTIISBOCTB Am243, KOTopblll SBOCBIICSI 

s KOIIOBKY nepe.[l pa3.[1enesaeM, nocne pa3.[1eneBRSI Am a em 
HRe BBTeBCBSBOCTB a -'laCTBil c aaepraell 6,11 Mas, KOTOpss 

Am242 S COCTOSIBBB 5-, 

aaiSIIIOAanoc& sapacTa­

onpeAensrna sblXOA BliPS 

fiony'l8BHhl8 88 onblT8 opyBKllBB S036ylK!IaBBSI AIISI OCBOBBOrO COCTOSIBBSI B .[IIISI 

CnOBT8BBO .[1811SIW8rOCSI B30Mepa npe.[ICTasneBhl Ba pac, 2, npa aseprBB kaCKon&KO SblW8 

KYIIOBOSCKOro fiap&eps oiSe opyBKllBB B036ylKli8BBSI BM8IOT SBII, X8p8KT8pHblll .[IIISI p8SKllBII0 

npOTeKSIOWBX 11epe3 ofip830SSHB8 COCTSBHOro SlApS, HeTO"'BOCTb B3MepeBBB 9Bepraa 

ssyTp8BB8T'O ny'IKS BOBOB S HaDIBX OnblTaX ( = 3 Mas) Be n03SOIIBeT CYJIBTb 06 OTHD­

CBT8n&HOM C.[IBBT'e MSKCBMYMOS oiSeBX ojlyBKIUIII, nps ysenB'I8RBB asepl'BB oiSa C8'18BBSI 

peaKllBB H8 CnS!ISIOT K 0, a BM8IOT 3SM8TBYIO SenB'IBBy, KOTCipSSI MSIIO M8HSI8TCSI 

c asepr8ell, 3To oasa'lseT, no-s8A8MOMY1 'ITO nps 6on&m8X asepr8srx aosos all Am 242 

o6pa3yeTCSI B pe3yn&TaTe Cpblsa H8CKOJibK8X ByKIIOBOS B3 ISOMISSpli8PYIOWell "'SCTBilhl, 

B cny11se 830MepHoro COCTOSIBBSI 5- IShlno 83Mepeso Ce"'eRBe, ycpe.[lsesaoe no 8HTep-

sany asepr8B 50-68 Mas (s aTOM 8HTepssne o6pa3osas8e Am 242 npOBCXOIIBT, no-

SBABMOMY, S OCHOSROM S peaKJIBB, npOTeKSIOWell 'lepe3 COCTSSBOe SlllpO). 3TO C9'19HB9 OKS-

( -282 24 
38110Cb paSHhiM 1,1 ±.015 )•10 CM 0 T,e, 61183KBM K C9'19R8IO ofipS30SSHBSI Am 2 S 

OCBOS80M COCTOSI8B8, 

Ha pac. 3 npeACTasneaa 3SS8CHMOCTb OT aaeprR8 OTHoweB8SI ce'leR811 o6pa3ossRBB 

CnOHTSBHO li911SIW9rOCSI 8 OCBOSROT'O COCTOSIBBII Am 242 , 3TO OTHOD19RB9 CBS"'SIIS !103pa-

CTS9T C pOCTOM 9Hepl'RB 80BOS B 11 0 .[IOCTRT'SeT M8KC8MYM8 B cnaAaeT, KOT'AS Am 242 

o6pa3yeTCSI s pe3y)I&TaTe peaxnall cpbisa. 

II 

4 

- ~~ 

H3 nony'leRBblX aa otrbiTe B30MepBhiX OTBomesall (OT110meBBe ycpe11 
us-

o6pa30BsBBSI Am 242 B COCTOSIBBSIX 5- B 1- -- - 1 ±. 005 B OTBOID• 
U. u I 

o6p830BSBBSI CJIOBTSBRO A811SIWerOCSI B OCBOS80T'01COCTOSIBBII ~ • (41 Uj• 

MOlKBO Oll8BBTb CJIB8 CJIOBTaRBO .[1811SilllerocB B30Mepa, Jlng 9TOrO BCnon& 

161 
O}IBCSIIBblll S paiSOTe , Bb1110 paCC'IBTSBO pacnpeA8118HB8 no MONeBTaM 

BliPS Bk 249 1 a T81:,>K8 Slllep, nony'18JlmBXCSI nocne SbllleTa II -'ISCTBI 

Y -KSaHTOS, npB Tai:.OM MeTO.[Ie paC'leTa OKa3biBaeTC TPOBOB B Jo:.aCX8.[18 
u 

OTBOW8BB8 * 
u u l 

-4 414 •10 COOTS8TCTSyeT CnB8y 24, 0AHaKO npB 9TOM 

mesBe ~ 5 , 'ITO 3sNeTao !Son& we nony'leuoro aa otrhiTe ( 1;t0,5), 
ul. 

Ollb1~80T'O B paC'l9TKOT'O 3Ra'laBBII,ecTeCTB8BB01 CT8SBT JIOA COMH8BB8 JIOl 

KB8 CIIBHS CJI08TSBBO .[1911Silll8T'OC g B30Mepa. 

Pa31l8'1B8 38a'leBBII .... !!.S .. ." MOlKeT ISbiTb CBSI3aKO C PSIIIOM JipB'IBB: 
u-

1 ) sepOftBOCTb o6pa3o'BsHBSI COCTSSBOT'O JlApS C 6on&lii8M MON8BTOJ 

M8BbW8 pSC'I8TROI 83-3S KOBKypeSlUIB C peSKllBSIMB CpblSSi 

2) S AetjlopNBpOSSBKhiX MPSX0 K XOTOpbiM OTHOC8TCJl B Am 242 

pB3YIOTCB 88 TOJibKO nOIIBbiM MOM9BTOM J 1 BO B ero npoeKnaell BS OC: 

BliPS K, Pacnpe.t~eneBBe JlAep no K MoJKeT ISblT& CliSBByTO s cToposy 

BBII OTBOCBTellbBO pscnpeAeneHBJl DO J 

3) nspsM8Tp1 XSpSKTepB3YIOIIlBI 3SSBCBMOCTb MOTHOCTB yposHell O'l 

8M8eT M9HbWYIO S9nB'IBBy0 '18M llp8BBMaiiOCb B PSC"'eTSX0 TSK KSK MOMeE 

KOTOpblll onpeA911SieT S9118"18By U , MOJKeT ISbiTb Mes&we , "'eM AIISI TSE 

Jlpyroll cnocoiS OQ8BK8 CJIB88 CnOBTS8HO li911SIW8T'OCJl 830Meps 3SK~ 

liYIOWeM, ByAeM C'IBTST&, 'ITO pscnpeAeneRBe Mep no MOMeHTSM nocne E 

Y -KSSHTOS OKS3biSS9TCSI TSKHM0 np8 KOTOpOM 830M9pH09 OTHOWeHBe ..!1 
0 

C onbiTHbiM, np8 STOM pscnpeAelleBB8 no MOM8RTSM On8Cb1SS9TCSI SblpSlK< 

( 2J + 1) exp(. ~ )'" t KOTOpoe onpe.[laiiSieT 3SS8C8MOCTb nnOT80C 
'!n2 17/ 

cnsHs s MOAeiiB qrepM8-rs3s • TsKoe pscnpe11ene88e ycTasssn8sSeTCSI 

TSIOIIlHe 83 BliPS 'ISCT8llhl a y -KSSBTbl ysocSIT AOCTSTO'IHO ISon&woll MC 

-4 
cny"'Se 830M9pHOMY OTROWeHRIO 4,4•10 COOTS8TCTsyeT CJIRH 13, Ecn8 

Sb1W9 pscnpe.[lelleH88 no MOMeHTSM Be ycTSHSSIIBS8eTCSI1 TO .[ISHHOMY 388 

ISyAeT coOTseTcTsosaT& 6on&w811 cnaa. 
• 

TsK8M o6pS30M paC'leT no on8C8BHOMY SblWe M9TOIIY npRSOli8T It e 
3HS'IeBRIO cnsHa cnoHTSHBO .[lenSDD.erocSI R30Meps (ae MeHee 13). 0!18SKO 

TRTb 1 'ITO npose.[leHH09 pSCCMOTp8B88 cnpSS9.[111BSO TOllbKO S TOM Clly'lae, 

XO.[Ibl H8 CnOHTSHHO .[1911SIW98CSI COCTOBHBe He 3SM9liii8Hbl no CpSBH9BBIO C 

ypOSH8 t""' R 5-. Ecn8 9TO. ycnOB8e He SbiJIOIIRJleTCSI, 'ITO MOJK9T RM9Tb I 

5 

~-------------------------



.pysXIlJIJ[ aoo!SylKA8HJ[51 pea~, II))J[BOASIIQell I[ OCROBHOMY COCTOSIIIRIO 

CTOnKa ypaROBbiX q,om.r, a 3aTeN C nOMODl&IO ncmynpOBOARBXOBOrO 

a -aKTRBSOCTb JtaJKilOII q,ollbrJ[. J.iRT8BCB8SOCTb a -'laCTBil C asep• 

na aapacTana OT aynH, a aaTeN cnaaana c nepsonow ncmypacnaaa 

eT, 'ITO 8 peaXIlBR u 238 +all cm242 o!SpaayeTCII TOIIbKO 8 pe3yllb-

' B DO BHTeRCB8HOCTB a -901[ C a&epr•ell 6,11 MsB NOlKHO 

Am 242 B OCR08RON COCTOIIBBBo 

ceqesaH o!Spaao8aHBII Am 242 8 1[30N9pHOM COCTOHHRB 6- O!Sny'la-

38 TOJilllRROII 30 5 ( BbiXOA R3 TORKOII .Pollbr'B !Sbln cnBlllKON Nan 

aona nonypacnaaa Am 242 8 COCTOIIBRR 5-). fiocne TOro
1

KaK 8Ce 

8soM cOCTORBRB nepexoaan• 8 em 242 , npa noMolllK xpoM&Torpa-

OR3BOARllOCb OTilenesse Cm 242 OT Am242 1 R8X0AIIlll8r'OCII B 

ayn&TaTe A8YX paaaeneRBII sa STOll xonoBKe coaep~sae Cm 242 

paa, npa aTOM TepMOCb OKOJIO 40% Am 242 • Bb!xOA Am242 nps aToll 

51 KOS'J'POllHpOB8llCII DO a -8JtTJ[BROCTB Am243, KOTOpblll 8HOCBnCH 

aenesaeM. nocne paaaeneSBH Am • Cm sa6n10aanoc& sapacTa-

a -qacTan c aaepraell 6,11 Mas, KOTopaH onpenemrna 8b1XOA HApa 

Ollb!Te q,ysKDRB 803!SyJKAeBBH Anll OCS08S0r'O COCTOHHRH B Anll 

II B30Mepa npeACT8BneSbl sa p&Co 2. npa aseprsa lleCKOJibKO 8bllll8 

a o6e .PYHKIIBS B036ylKA8UII BMeiOT BRA, xapaxTepHblll anSI peaKJll[ll1 

o6pa308aaae cocTa8soro aQpa. HeTO'IHOCTb B3MepeHHH asepraa 

OHOB B H8WHX OnbiTBX ( • 3 Ma8) se D0380nHeT CyiUITb o!S OTHo-

8KCHMYMOB o!Seax q,ysxnall. fipa y8enaqesaa asepraa o6a ceqeuH 

B BMeiOT 38M8TSYIO 88nB'IBBy1 KOTOpag MBllO M8BH8TCH 

no-BHABMOMy1 'ITO DpB 60IIbWBX SBepraHX BOBOB all Am242 

TBTe CpblBB HeCKOIIbKBX HyitnOH08 B3 60MI58pllBPYIOlllell '18CTBilblo 

epaoro cocTOHBBSI 5- 6bmo B3Mepeao ceqesae, ycpensessoe no BHTep-

Msa (a STOM HHT8p8ane o6pa30B8HBe Am 242 npOBCXOilBT1 no-

OM B peBKilBB, npOTeK810lllell 'lepe3 COCT8BHOe IIAPO). 3TO Ce'leBBe OKB-

) -282 24 :!:.0,5 •10 CM , T.e. 6na3KBM K Ce'leHBIO o!Sp830BBHBII Am 2 8 

38BBCHMOCTb OT SHeprHB OTHOW8SSII Ce'leaall ol5p83088HBII 

II B OCHOBHOro COCTOHBBII Am 242 • 3TO OTHOWeBBe CH8'1Bna E103pa-

BOHOB 8 11 , llOCTHr'BeT M8KCHMYM8 H cnaaaeT, K0r'll8 Am 242 

peaxnsll cpbraa. 

Ill 

4 

• 

Ha nony'leBHbiX sa ODbiTe B30Mepsblx OTsomesall (OTsomesae ycpeaseHHbiX ceqesall 
- - u5. 

o6p83088SBII Am 242 8 COCTOHHBHX 5 B 1 -- - 1 :!:. 0,5 B OTHomeue C8'18HBII 
CT • CTo I -4 

o!Sp83088HBH CROJIT8SRO ll8lllllll8r'OCII B OCS08ROr01COCTOHBBII --·-• • (4,4+1,5) •10 ) 
CTj• -

MOlKBO Oll8SBTb C~S CDOJITBSBO .QenlllllerocH B30Mepa • .UnH 9TOrO BCD011b30B8JICR MeTOA1 
. /61 

O}IBCBRBblll 8 p8150Te • Bb!nO p8CC'IBT8BO pacnpeaeneaae DO MOM811T8M COCTBBROr'O 

RApa Bk 249 , a 'J'Bll;)l{8 HAep, DOny'IBJOlllKXCH nocne BblneTa a -'18CTBilbl, Tpex seii-

'J'POS08 B Jt8CK8.AB Y -K88STOB. npa TBKOM MeTOAe p8C'IeT8 OK83b1888TCH0 'ITO I301Mepaoe 

(1 -4 
OTJIOW8BB8 ~ 4,4 •10 COOT88TCT8yeT CDBSy 24. 0AS8KO DpB STOM R30Mepsoe OTBo-

a u 1 1 

mesae ~ 5 , 'ITO aar.ae'J'so !Sollbme ncmy'leRBoro sa Ollb!Te (1.±.0,5). Taxoe paana'IBe 
CTI. 

ODbiTSOro B p8C'I8TROr'O 3RB"'8BBII,ecTeCT8eRS01 CT8BBT DOll COMR8RBe nony'leHBoe 3H8'1e-

SB8 cnasa cnosTasso aenSDQeroc 11 aaowepa. 

Pa3llB'IB8 3S8'18DII ..!!.5.• MOlKeT l5b1Tb C8li38SO C PIIAOM Dpi'IIH: 
(1 -

1 ) aepOIITSOCTb ol5p830iaasa51 COCT88H0r'O HApa C 15011biDSM MOMeSTOM 3H8'1BTellbHO 

M8BbWe paC'I8TSOII B3-38 KOSKypeSIUIB C pea&llBIIMB Cpb188i 

2) 8 ae.PopMBp088SSbiX HApax, K KOTOpbiM OTROCBTCH B Am 242 , ypo8RB xapaKTe-

pK3YIOTCII He TOllbKO nOnBbiM MOM8KTOM J , SO H ero npoeKIUiell sa OCb CBMMeTpSK 

HAP• K. Pacnpeaeneue Hllep no K 

BBII OTSOCKT811bRO pacnpeaeneHBII RO j 

MOlKeT 6b1Tb CABBByTO 8 CTOpoay M8BbWBX 3S8'1e-

S) napaM8Tp1 X8p8KT8pB3YIOlllBII 388BCBMOCTb nnOTHOCTB yp08Sell OT CDBS8 ( CT ), 

BM8eT M8Hbmyl0 B8nB'IKBy1 '18M DpBUManOCb B paC'IeT8X0 T8K K8K MOMeST BH8pllRB Hllpa, 

&OTOpblll onpeaenHeT 8ena'laay u , MOlKeT 15b1Tb MeB&me , "'eM anH TBepaoro Tena. 

.Upyroll cnocol5 OlleBKa CDRHa cnoBTasso nenlllllerocH B30Mepa aaxnJO"'aeTCH B cne­

llYJOllleM. ByaeM C'IBT8Tb, 'ITO pacnpeaeneue RAep no MoMesTaM nocne BblneTa qacTan s 

Y -Jt88HTOB OK83biBBeTCH T8JtKM, DpB KOTOpOM R30Mepsoe OTHOWeSBe ..£:&.,:__ COBnaaaeT 
CT. 

C ODbiTHbiMo npa STOM pacnpeaenesae DO MOM8BT8M OnBCbiB88TCH BbipalKeSK8M 

(2J +I) exp[-~ ] , KOTopoe onpenenHeT aaa~Q;:BMOCTb nnOTHOCTB ypoasell OT 
2n 2 17 I 

cnasa a Moaena !lfepNa-raaa • TaJtoe pacnpeaenesae ycTasaanaaaeTcH Toraa, xoraa 8blne-

TBIOlllBe B3 HApa '18CTBilbl B y -KB8BTbl ysOCIIT AOCTBTO'IHO 15on&moll MOMeHTo 8 STOM 

-4 
cny'lae B30MepHOMY OTROWeHBIO 4,4•10 COOTBeTC'J'ByeT cnHH 13. Ecna lKe yKa38HHOe 

8b1We pacnpeaenesae DO MOM8BT8M He yCT8H8BllBB8eTCII1 TO A8HHOMY 3H8'18HBIO ~ 

15yAeT COOTBeTCTBOB8Tb 60IIbWBII CnBSo 
CTI 

• 
TaxaM o6paaoM pac'leT no onacassoMy Bblme MeTOilY npaBOilBT x 15on&WOMY 

3Ha"'eHBIO cnasa cnosTasso nenlllllerocH H30Mepa (se Mesee 13). OnsaJto seo6xoaaMO OTMe-

THTb1 'ITO npoaenessoe paCCMOTpesae cnpaBeAnB80 Ton&xo a TOM cnyqae, Jtorna y -nepe-

XOAbl HB CnOHT8RHO A8lllllll88C51 COCTORRBe He 38MeaneHbl no Cp88H8BBIO C nepeXOil8MR HB 

ypOBHR B 5-. Ecna STO. ycnoaae se BbtnOllH518TCII0 'ITO MOlKeT HMeTb MeCTO npa He06bl'l-

5 
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aoA npapone a3oMepaoro cocToHRRB, To nony•eaaoe 3Ra•ea•e ~ Gyn.r OTae•aTb 

M8HbW8MY CllBRy. ul. 

ABTOphl B8CbMa npB3RaTel1bRhl npotjleccopy r.H. cl>nepoay 3a llOCTOBBRhiA RBTepeC 

X pat50Te. ABTOphl TaK)I(e Bhlpa)I(&JOT t5naronapROCTb B.n. nepenhlrBay B COTpyABBKaM ero 

rpynnhl 3a oGpaGOTxy • npocMOTp cTexnHHBhiX AeTexTopoa, K.A. raapanoay 3a B3rOToane-

s•e MaweaeA, B.A. raoaneay • C.A. nnewyxoaoA 3a XBMB•ecxoe pa3nenea8e Am B Cm • 
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