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PekomeHpaunmn no BANKHUM
HabnoaeHnam HJ10 n meTtoguke
nccnenoBaHns cnenos
npwu nocagkax HJ/10




B Spowtope npod. P.I.Bapaamosa onucansl cavuan Habaozenns nocaiok HJIO s
Mock0Bcko# 06.1acTH M KPATKO NPEACTABAEHB PE3V.ALTATHI HCCACTOBAHHS MECT ITHX NOCATOK
MHCTPYMEHTA.TbHBIMU METOAAMM (B TOM YHCJIE N0 MECTOAMKE M NpUOOpaMu, pa3paboTaHHbIMK
aBTOPOM), ABTOP 3HAKOMMT CO CBOEH TOUKOH 3peHns Ha npupoay HJIO, manaraer kpatkyio
METOAMKY HCCNEIA0BAHMS C.1€10B Ha MecTax nocanok HJIO.

CrpeMenme aBTOPa HAHTH KOMIPOMUCC MEXIY HONYASPHOCTBIO M CTPOTOCTBIO M3TOXEHHS
B OFPaHMUCHHOM 00beMe GPOLLIOPH HE NO3BOAUAK AOCTATOUHO NOAHO U3ITOKHUTH MATEPHIbI,
HECOMHEHHO NPEIACTABISIOWMNE MHTEPEC 119 CONOCTARICHUS C PE3V.AbTATAMM MCCIEI0BAHMIA
APY 'HX MECT NOCAIOK 1 aHaam3a. Hekotopoie yTBepXxaeHus aBTopa, no 310i NpUuKHe, HEO-
CTATOUHO APTYMEHTUPOBAHBI, JTHO0 NOCTY.IMPVIOTCS.

lMpeararas Bawemy BHUMaHKIO OTY OPOILIOPY MBI HPEANOTIACM NOATOTOBHTS (C VUACTH-
CM ABTOPa) ¥ NMPCIOCTABMTDL 3AMHTEPECOBAHHBIM OPIrAHU3AUINAM W OT/IEIbHLIM MCCICA0BATE -
asm enomena HJ10 Goaee noapobHy o nndopMainio no ux sanpocam.

upexkrop HUMIL HITOuA 9
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Pem Iennagbesuu BapnaMos (1924r.p.) OKOHYH/I PafMOTEXHHUUECKHI (aKy1bTET MOCKOB-
ckoro asuanmoxHoro uucrutyta. C 1942 no 1962 roa pabotan B NpOMbILLIEHHOCTH, B MO-
C/ieIHNE TOfbI - [MIABHLIM KOHCTPYKTOPOM 4 3aMECTUTEJIEM [IABHOTO KOHCTPYKTOPA M3ae/Mi
paguo3nekTpoHMKH. Cneunanuct B obsacTu koHCTpyupoBanus POA, HayuHblid pefakTop u
aBTOp B TPEX CNIPaBOUHMKax KOHCTpyKTopa POA (1972, 1980 u 1985r.r.), aBTop 9 MoHorpa-
(mii, aBE M3 KOTOPbIX ObUTH NEPBLIMK (IO KOMITOHOBKE PDOA ¥ Xy10XECTBEHHOMY KOHCTPYH-
posanuio PIA). PaspabatbiBan npobneMy KOMNOHOBKM PIA pa3iuuHOro Ha3HaueHus, €ro
MOHOrpadus Mo KOMNOHOBKeE Bbiaepxkana nBa nepeusnanus 8 CCCP u zBa 32 pyGexoM.

O6iee YHCI0 HAYUHBIX W HAYUHO-MONYAspHbIX ny6aukatuit okono 250. Kananparckas u
JOKTOPCKasi AMCCEPTalnK OblaM MOCBSIEHB TEOPETHUECKHM BOTIPOCAM KOHCTPYHPOBAHMS
PDA. Usyuenuem HJIO 3anumaercs ¢ 1974 rona, 6bia 0aHum 13 GanXKaiLmMX ClIOABHXHUKOB
nuoxepa HayuHoit ygoaorun 8 CCCP - @.10. 3urens. B rpynne 3uress BEa NOATPYINY Mo
uayuenmto caenos HJ10. Bnepsbie Habmoian u onucan XxpoHasibibie IGPeKTsl B 30HE NOCaA-
kn (3urenb Hasean 3ToT 3ddekt - oddexTom Bapramosa), paspaboTan ceputo npubopos
NS PAAMOTEXHUUECKMX UCCIEN0BaHNH MECT NMOCAA0K, NEPBbIM obnapyxua v Tapesakoobpas-
Heix HJIO Tpu caena (3aBuCaHHUE TEpPEl CyCKOM, M3BECTHBIM 1€ OT NMOCAAKM ¥ 3aBHCAHUE
nepen oTietom). Kpome 10k1a108 Ha KOH(bEPEHLHAX 110 UIYUECHHIO CEA0B (X ObL10 0KONO
15) nanucan no npo6.sieMe psit CTaTe, neppasi M3 KOTOPbiX Obiaa onyb.auMkoBana 8 1983 roay,
asrop 6oaee 10 crateil w Gpowtop 1o uzyuenmto cneaos HJ10 1 crpanHocteit Mupa. Pykoso-
auteap Havunoii cexiuu BHTOPDC um.A.C.Tlonosa "O6beKTHBHbDIE METOABI U3VUEHHUS Cie-
n08 HJ10", opranusatop psijla cemuHapos. TIpuHuMan yuactme B paloTe psila KOMUCCHIA no
uccae1oBaini Hadaoaennit HJ10 B aBuaumu, € NOMOUILH PAANOI0KALHOHHBIX METO108 U
ap. B nactosiwee Bpems npodeccop kadeapbl "boiroBas PIA" MOCKOBCKOrO TEXHOI0MMue-
ckoro yucTuTVTa. Padots B o6aactn HJ1O senet na 06UedTBEHHBIX HAYAAAX.
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BBOOHbIE MOJNOXEHUS

HJIO sBas10TCS Y4aCTBIO psijia AHOMANBHBIX SB-
JIEHUH, KOTOPbIE, OYEBUAHO, UMEIOT rYyOOKVIO
BHYTPEHHIOK CBSI3b H, NMO-BUIUMOMY, SABISIOTCS
npoekuuei Ha Haiw Mup Mupos 6o.1ee croxHbIx
(um yeM-10 GoJice NPUMHUTHBHBIX) ueM Hall.
[Tosromy a5 uayuenus caepos HJIO reobxoam-
MO:

- HE TOJibKO HAJTHUHE XE/IaHUS UX U3YUaTs;

- HC TO.bKO 3anac OMpeICJEHHbIX 3HAHWI O
pe3ysibraTtax, noJAYUYEHHBIX APYTMMM HCCTe-
JOBATEJISIMH;

- HE TOJIBKO HATMUHE ONPEIENEHHbIX TEOPETH-
YECKMX KOHUENIHMH;

- HO ¥ onpejeicHUe COOCTBEHHOTO MeCTa B
CJIOXHOHU Hepapxun Muposnanus.

IMoxanyi, raBHag CNOXHOCTb 1151 COBPEMEH-
HOIO HAYHHAKIIETO MCCIEA0BATEIS-3HTY3HACTA
FOPSILIErO XEIAHHEM HEMEAJIEHHO MPUCTYIUTD K
MCCIeN0BaHKIO C.1en0B U ¢erHomena HJIO — ne-
npodeccHoHaansM. JToT HENpoOdECCHOHATHIM,
K COXAJIEHHIO, 3aCTAPEJIOE U YCTOHUMBO-3aCTOM-
HOE SIBJICHME HALUEW JEHCTBUTEIBHOCTH, NPOSIB-
JIEHWE KOTOPOTO M €ro MnevasbHble MocAcHCTBHUS
Mbl €XeJHEBHO BHIMM M OLUYIUACM B CBoeil no-
BCEIHEBHOM XH3HU.

Henpodgeccuonaiuam, NOMHOXEHHBIH HA 1O-
MPAHHE HOPM MOBEACHUS LUMBWIM3OBAHHOIO 00-
wecrsa M "cB060aHasg Tepputopus” B BUIE ydo-
JIOTUH SBHJTUCh NIPUUYMHOIL NOSBIEHUS AKTHBHBIX,
HO HE BCETAa YNCTOIVIOTHBIX MOMNBITOK UCMO.1b30-
BAHUS UYXKMX PE3Y/IbTATOB, [PHUBEIM K MOSIBIE-
HUIO MCCAEI0BATEIEH C MHOIOJETHUM CTaxeM
usyuenuss HJIO (uMHorpa c ... sceabHoro sospa-
crta), TPOMKOro/10ChX "MeCCHi™, TEOPUH KOTO-
PbiX €AMHCTBEHHO MPABH/bHbI U T.I.

MMeHHO NO3TOMY aBTOPY MPHULIAOCH NPEANOC-
JlaTh KPATKOH METOAMKE MUCCAENOBAHUS CJIENOB M
nabaopenns HJIO a1v BBOAHBIC MOJIOXEHHS,
narbp 0600uienve uayuennsa caegos B [oamo-
CKOBbE rpynmnoii 3uresiss ¥ TOALKO MOCAE 3TOTO
¢dopMyAHMpOBaTL NPUHLKITEI METOOKKH.

OG6ILEeN3BECTHO, 4TO YEM MEHEE U3VUEHO SiBJIE-
HUE, TeM 00/blLE MOXHO NMPENIOXHUTb Pa3ianu-
HbIX FHNOTE3, OCOOEHHO €CAM KUCCAeA0BATENN
M3YUAIOT YacTHbie (OTIE/bHbIE) acnekThl (heHo-
MeHa. MiMenHo noatomy B HacTosiiee Bpems cy-
ILECTBVIOT 1€CHTKH I'MNOTE3, KOTOPbLIMHU MbITAKIT-
csi o6bsicHuTs peHomen HJ10. He nperenays Ha
NOJIHOTY MEepeyYUCaACHs, MOXHO HA3BATb Cleay-
romme:

1. Owudkn B Hab.OAEHMEX, KOIIA CAMOJIETDI,
CNIYTHHKH, BO3IVIIHbIE 1HAPbl ¥ QaXe razeTHbuin

MYCOp HabmI0NaTCs B aTMOC(Epe MOL HEOXH-
JAHHBIMH PaKypcaMH M BOCMPHHMMAIOTCSE Kak
HJIO.

2. HenpaBu/ibHOE ONMCAHME Pa3/IMUHBIX ONMTHYE-
CKMX MILTIO3Mi, b0 3aBenomas danbcudmka-
uMs B BU1€ onucanui nav dororpacdpuit HJI0.

3. Obpa3oBaHue 3aBMXPEHMII B TOMILE BOA U B
atMocdepe, KOTopbie HAGIIOAATENY NPUHUMAIOT
3a HJ1O.

4. XeMUTHOMUHECUEHLIMSI HACEKOMLIX, HCnape-
HUI M OTXOAOB NPOU3BOACTBA MY YEI0BEUECKOM
KUSHENESITENbHOCTH, KOTOPLIC NPUHUMAIOTCS 33
HJIO.

5. HJIO v rymanouasl sSBISH0TCS npejcTaBuTe 19~
Mu BHeseMubix LinBmiuzaumnii.

6. HJIO — cekperHble BOGHHBIE OGLEKTHI Be/ M-
KHMX flepXKas.

7. HJIO co3na0TCS CEKPETHBIM COOBIIECTBOM
AJIXMMUKOB, XHUBYLLNUM O] BOION MJIM B HEJO-
CTYMHBIX ropax.

8. HJIO — ronorpadmuueckue uppeaibHble H30-
OpaxxeHus.

9. HJIO - neussecrHbie HaMm ¢OpMbl 3eMHOMN
KHM3HU B BHMIE M1a3MOWIHBIX WM JHEPreTHye-
CKMX 00pa3oBaHHii.

10. HJIO — neTuule acTpoHABTOB 3 AT/IAHTHADL.
11. HJIO - xameneononogoGHeie siBIeHus, KO-
TOPBIE OTCAEXHUBAKT U OTPAXAKT PA3BUTHE Ye-
JIOBEYECTBa.

12. HJIO v ryMaHOMAbl ~ MJIaHETAPHbIE NPUBK-
ACHHWS, BO3HUKAIOLME B HALIEM MOICO3HAHMU U
UMHUTHPYIOLIME pa3yM.

13. Tpuunna vabmogenus HJIO - ncuxmueckas
noTpeGHOCTL Monel B uyae, 0cOBEHHO MpH XKU3-
HEHHbIX 3aTPYIHCHUSIX.

14. HJIO ¥ rymaHoManl — BHE3eMHblE OOMAHLLK-
KM, MACKHMpYIoLLKe CBO paboTy Ha 3em.e.

15. HJIO v rymanouasl opraHu3oBaHbl (CO31a-
Hb!) 37abdaMu U rHOMaMH.

16. HJIO u rymaHonabn — cBepxecTecTBEeHHble
cyuiectBa, boru.

17. Tymanonaws obyvawort awoneil, npuaerast K
HaMm Ha 3emmo Ha HJIO.

18. HJIO n ryMaHouaoB Mbl BHAMM HeE C I0-
MOLLbIO 3PEHMS, @ C NOMOLIBIO MOACO3HAHHS KaK
uppeanbHbie 06pasbl.

19. HJIO u ryMaHOMabl — NpOsiBEHUE AESTEb-
HOCTH NAPAIEABHbIX C HAMH MupoB.

20. HJIO u rymMaHoOWabl — pesyabTaT OCOObIX
CBOHCTB NYTELLIECTBUI MO BPEMEHU.

21. HJIO v rymaHouab — gB1ekus MUPOB nibix,
YEM Haull, MEPHOCTERN.



EcTecTBEHHO, 4TO npu TAKOM "IXKEHTIbMEH-
ckoM Habope” 100ble aHOMATMKM peabHBIX Ha-

2
ATL 'R AYNA LT TATY
6.'”025}‘”4}‘: MOXHO JIETKO Oﬁqﬁ'ﬂCH'nl b, Bbivripas n3

MEPEUNCICHHBIX THNOTE3 TE, KOTOPbIE MOAX0IMT.
Ilas cepbe3HOro MCCIeN0BAHUS TAKHE MPUEMBI
HerpuMeHuMsl. Joaxna ObiTh 0000maromas te-
OpHs WM rMNOTe3d, NO3BOASIOUES C €IUHbIX
no3uumnit 00bSICHUTL pa3sHOOOpa3Hbie NpPOsBIIe-
HUg HeHOMEHA.

Ecau otOpocuth 60bUIVIO YACTb NEPEYUCTIEH-
HbIX FMNIOTE3, OCTABUB M3 HHUX T€, KOTOPbIE Mpejl-
CTaBASIOTCS Haubosiee cepbe3HbiMu U ydeau-
TE/ILHBIMM, TO OCTAHYTCS T¢, KOTOpPbIE 0NYyCKa-
0T CYLIECTBOBAHME NMApa/LienbHbIX MUPOB MHOH
YeM Hall MEPHOCTH M C HHbIM XapakTEPOM Mpo-
SIBJIEHUS BPEMEHH.

B 3ToM cayuyae mns aHaaM3a ocTalTCs Caeny-
HOLUKUE TPH TPHABI:

a) - HJIO u rymanouas — nopoxienne Pazyma
HUXKE HALLero no pa3BUTHIO;

- HJIO u rymaHouabl — nopoxaenue Pazyma
HaILEro ypoBHS;

- HJIO u rymanouabl — nopoxaenue Pasyma
BblllIE€ HALIETO YPOBHS M0 IYXOBHOCTH, HH-
TELTEKTY U TEXHOIOTHUH.

Yuunuroxenue Ha 3emae abGopurenos Gosee
"pa3BUTLIMU" UMBUIHU3ALHWAIMH NeJaeT COMHM-
TEJbHbIM BO3MOXHOCTb nosiBiaeHuss HJ1O u ry-
MaHOUI0OB HHUXE HALIEro YPOBHA pasBuTug, ubo
Mbl MX CTaAM Obl [POCTO VHUUTOXATb (U4TO, MO-
XOXe M0 JaereHiam, u npoucxoanno). C rvmato-
MJaMK HalEro ypoBHS Pa3BUTHS Mbi Obl cpa3y
3aTesi BOWHY (M 3TH MPEANnoChbLIKM 10CTATOUHO
peaabhbl). Haubonee Beposto, uto HJIO u ry-
MaHOMIbl MMEIOT 0osee BHCOKUI, yeM v Hac,
VPOBEHb PA3BUTHS.
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0) - HJIO u ryManouabl — NOPOXAEHUE 3IbIX
cua Kocmoca;

- HJIO u rymanouant Oespasidusbl K Ham
(KaK Mbl K NMUeIaM U1 MYPaBbSM);

- HJIO 1 rymManouasl — nopoxaeHune 100pbix
cun KocMoca ¥ XOTST HaM 110MOYb, HAy-
UUThb HAC.

Haubonee ybeantenbsl aBe MOCAEAHHE MO-
CBLTIKH, XOTS 3TO M HE MCKIHOUYAET BO3IMOXHOCTb
Hawero npouaakTHUECKOr0 YHHUYTOXKEHHS, ec-
JIA Mbl HAPYLUAeM PAaBHOBECHE HE TOMBLKO B CBO-
€M MHpE, HO M B napa’ifiefbHbix ¢ HaMk Mupax
6onee BbicokOro yposus. B 3toM cayuae 310
(o215 Hac) 6yaet 1OOPOM /19 MHOTHX.

B) - Mbl = "nNogonbiTHbIE KPOJAMKH” V 3bIX CHJ
Kocmoca;

- Mbl — "noponbiTHbe Kpoauku" y Ge3pas-
JUUYHBIX K HaMm chji KocMoca (B KoTopbix
BO3MOXHBI COOCTBEHHBIE [POTUBOPEUMS
MeXJly ABYMS Hayahamu);

- Mbt = "nononeitHeIe KPOAUKKH" Y HOOpBIX
cun Kocmoca.

Bo Bcex Tpex mocwiikax (naxke echd “skcne-
PUMEHT” HE yJa’ics He MO Halleil BMHE) Hallue
Oyayiuee — BCeMUPHBIH KATAKIU3M.

Kak Buano u3 3T0ro kparkoro o63opa, ¢peno-
meH HJIO moxer GbiTb (M HaBepHsiKa U €CTb) —
CJOXHOE, PU3HUECKH PEasbHOE BOIMJIOUIEHUE
HEM3BECTHBIX HaM MupoB, HaBepHsKa Gosiee Bbi-
COKOrO yPOBHS AYXOBHOCTH, HPaBCTBEHHOCTH W
TEXHOJOTHYHOCTH. [JOCTATOUYHO peasibHO U TO,
YTO Mbl = "NOJONBITHBIE KPOAKKK™ U TO, UTO XO-
19 661 yacth eHomena HJIO mactpoena k Ham
NIPEBEHTHBHO BpaxaeOHo.

PaccMOTpuM C/IOXHOCTH M3yueHus npobaemMb
Ha npumepax uccaenosanus nocagok HJIO B
IloomockoBbe.



OGo0LIEHK e pe3yabTaToB uccenosanmii caenos HI10
B TTonMOCKOBbBE, MPOBOAMUBILIMXCS B 1977-19835r.T.

B OCHOBY HACTOSILUEIO pasfie/ia MOJOXEHB! py-
konucHbie otuetnl @®.FO. 3urens u P.I'. Bapna-
mosa, H.H. Couesatosa u O.b. KoctuHo#,
JI.C. Lenunou, P.I'. BapnamoBa n Mate€pHasibi
NoJieBbIX AHEBHHKOB C 3aMUCIMHM PE3Yy/IbT4TOB
[OIEBbIX MCCIETIOBAHKI M MX TOCaeayoued 00-
pabotku.

3a spems ¢ 1977 no 1985 roa B Tlogmockosbe
Gbutv 3aperucTpupoBaibl 10 MECT LOCTOBEPHBIX

nocagox HJIO, Ha KoTOpble MCCIEA0BATENBCKHE
rpynnbl Bule3xasin G6osee 60 pas.

CBOZHble JaHHBIE NO MecTaM HabMoAeHHH
npusenexs B Taban. 1.

HauGonee uHTEpECHHIMH U NOAPOGHO HCCE-
poBaHHeMM Obian 6 wmect: Tloapeskoso,
noc.Mponerapckuit, Crpokuno, Jleskoso,
Hosuiit Mepycanum u Lnaweso.

TaGnuua 1. CeoHbIe JaHHbIE N0 MecTaM Hab.ioneH it -

Mecto Iata |Bpems|Ouesuaubl| Bua | Iocagounwii | Jxkunax Hanpasaenue | Koanuecrso
HabsroeHud (Mock.) | (cnienmanby.) HJIO caea CIMpaM P
TToape3koBo 11.06.77| 10 Puc.1.1| Puc.2-a HeT Aesas 15
(vHxeEHEPHI)
noc.Tlponerapckuii | 20.08.77 | 1 3 Puc.1.2| Puc.3 2-3() Aesas 11
(MHKCHED 1
TEXHHKH)
BeckyaHUKOBO anpeas | 4 2 Puc.1.3 ? 1 HC 2
1978 (niencuonepsi} npoBCpsiach
CTpPOKHHO Mai 15 1 Puc.1.4| Puc.2-6 ? He 4
1978 {(10KTOP HAYK) obHapy xcHa
JleBkOBO HI0Tb 14 20 Puc.1.5| Puc.2-a 1 acead 18
1979 (noHephi}
Hoswit Uepycaimm| 16.08.79| 17 1 Puc.1.6| Puc.2-a 2(7) npasas 6
(HEHCHOHCD
KOJIXOZHHK)
YkanoBckad 14.06.80| 23 1 Puc.1.6 ? ? caea 2
(1eTUmnK, pa3masad
NOANOAKOBHHK )
L1aweBo 28.06.80| 14 1 Puc.1.7| Puc.2-6 3 aceasl 3
(nodrep) u npasas
[lepxywKOBO aBrycr ? 2 ? ? He 2
1081 (10M.X0391Ka npoecpd.1acb
n M e 104b)
UynkoBo mapr 2 rpvima Puc.1.4 ? 10(?) npasas 3
1983 HIKOTLHHKOR

KpaTkas XapakTepuCTHKa MecT nab.iloneHni
HJ10

1. Moape3koBo (cTanumusi OKTIOPbCKOI XKe-
nesHoit foporu). JlBa oueBnana (MHXEHEPbl TE-
JleLeHTpa) 13 OKHa JJEKTPMUYKM HA 1HE OBpara
mexav ct.Iloapeskoso u cT.CxoaHs yBUACH
HJIO. Buiitas Ha ct.Cx01HS OHH BEPHV.IUCH K
stomy mecty. [Monoitu dauxe 18...20 M
CTPAHHOMY HaHOOOPA3HOMY odbekTy (Puc. 1.1)
OHM HE CMOrIM: HA NVTH BO3HUKA.1d HEBUAMMAS
vipvrast nperpaia, NPOHUKHOBEHHE B KOTOPVHO
Bhi3bIBA1O UYHLCTBO VK.

[TepBas IKCHCAUIHSA o0HApYXKKMIA HA MECTE
NocCd/1IKn IIG()().’II;IIIHC BMsi1MHBI Ha 1TOUBC K VB3 1-
mee ,'ICpL‘BO. KOTOpOE O'CHD ()bICT[)() 3acox.10.
Hauaso 3acbIxaius ACpeia BpeinoiioxKUTeIbHo

cosnaso co Bpemerem oriaera HJIO. Okonva-
TenbHbli BUA MOCATOYHOIO C1€aa, MOCTPOEHHOro
no JAaHHbIM OMOMU3MUECKON JOKAUMM CHAYana
A.U. Tlavxnukosa, 3atem P.TI. Bapiamosa, no-
Ka34aH Ha puc. 2-a.

2. Moc.Mponetapckuit (ct.lllapanosa oxora).
Tpu oucBuaua (OMH M3 HUX HHXEHEDP) C pac-
crosuus okoa0 300 M Hada0aa/ 1M CTPAHHO CBe-
THBIIMIACS K0AG000pa3Hblii 00BEKT, KOTOPLIH
HOKAUMBASCH (BUAMMO, ABMTASCh NO CNUPAIN)
Geciymio B3J1ETeT M CKpbiICS B CTPAHHOM Ce-
pom ofiake. (Qopma 00BEKTA NMOKA3AHA HA PHC.
1.2, xapakrep caea — va puc. 3). Heckoabkumu
MUIIVTAMM PAHES OHU TIPOULTH PS0OM C HI0
(KOTOPbIA HE CBCTUJICY M HE Oblll BHAEH) H MM
NOKA3410Ch, UTO OHKM }'C.’lhllllil.’"’l K(\pOTK.\,'K) CKO-
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