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Arrecraquouurrfi nacnopr n lff 3BM (APM Structure3d 16> . Ne 488 or 19.12.2019 r.

1. O6uue cBe.rleHrrfl

L1. flpanoo6na4arenb rrporpaMMbr AJrr gBM

O6r{ecrso c olpaHkrqeHHofi orBercrBeHHocrbro
(AIIM>. CszAererbcrBo o rocyAapcrBeHHofi
or 22.04.2019 r.

l.2.Anropbr rrporpaMMhr Arrr OBM

Hayvno-rexHr4qecKr,rfi rIeHTp
perLrcrparrrr }lb 2019615215

IllenoQacr Bna4zvrnp B., IlleroSacr Ba4rau B., crafiHoBa E. f., cu4opeHKo B. Io.,
flporonon B.c., fpraroprer c.f., Byrzu o. 8., Mafiopor c.8., pocroeues M.Io.

1.3. CeeaeFlufl o perklcrpallLrvurecTvrpoBanr4zrnpolpaMMbr AJrr OBM n e€ rovrnoHeHToB
flporparravra r|rfl 3BM rpourJra recrr,rpoBaHr4e B OEy (HTq -flp6>, aKr o pe3yJrbrarax
recrr4poBanrzs J\b 17 or 16.07.2019 r.

1.4. Cseae]fIvIfl, o paHee BbIAaHHbIx arrecrarrrloHHhrx [acuoprax npolpaMMbr An-f, 3BM
ArrecrarlzoHurrfi nacropr per. No 330 or 18.04.2013 rporpaMMhr Anf, OBM (ApM
Structure3D> (nepczx 10.2).3r<cnepru, rpoBoAr4Brrrve oKcreprr43y ilporpaMMbr AJ1'
3BM s2013 roAy: py6qon B.c., KaHA. rexH. HayK, oBy (HTII _flpb>; Kr4cenes A.c.,
KAHA. TCXH. HAYK, H?III <KYPVATOSCKZfi VHCTIITYTU KYPXON C.B., KAHA. TCXH. HAYK,
HTII <<{rzuanrrzra rr flpotrHocrb>; ceunrurczu 8.n., A-p rexH. nayx, Ao oKB
dI4nPOIIPECC).

1.5. cneqzilrrr4crhr, [poBoAkrBrrrr4e aHiMr43 14 orIeHKy nporpaMMbr AJUT oBM:
Py6qon B.c., KaHA. rexH. HayK, @Ey (HTII -flpB) (pyr<oro4zrenr rpyrn'r
sxcnepron);

Anronos A.IO., OEy (HTII -fIpB>;

Kzcenes A.C., A-p rexn. HayK, H?III <Kypuaroscxzfi r'Hcrr4Tyr).

2. HasHaqeHue u olnacrb rrpr.rMeHeHr.rfl rrporpaMMbr AJrr gBM

2.1. Hasna'teHlre rpolpaMMhr ans 3BM

rlporpan'rlaa rnfl3BM rpeAHa3Haqe*a [nflpacuera HalprxeHno-4e6opMr4poBaHHoro
cocrof,Hl{t [pI4 CTarpIqecKoM VI AkrHaMr4qecKoM Harpyx(eHr4r4, CrarFrecKofi
ycrofi'rznocrn, 

_qacror vI Sopt co6crnenHrrx r<ore6anrafi o6opy4onanz.a Lr
rpy6onpoBoAoB oI4A3. pac.rerHrrMr,r napaMerpaMr4 rBJrrrorc, :

rrepeMeule uza (lnuefi uue/yrnoeue) ;

4e S opuaq uu (nuneirHu e/yrno nrre) ;
BHyrpeHHve y cvnrvfl (cznrr/uovreurrr) ;
Harrprx(eHkrr;

peaKTuBHhre cznrrluoMeHThr B 3aKpe[n€nnrrx y3Jrax;

Harrp,DKeHldfl U r]ep eMellleHr,r-s or cefi cnrzqecKoro eos4efi crnzx ;
Harlp{x(eHI4t B 3oHe KoHTaKTa AByx TeJr, [epeMeIIIeHI4r B 3oHe KoHTaKTa;

OEY (HTII tPE)
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Arrecraqr,ronunfi nacnopr rporpaMMbr lrr 3BM (APM Structure3d 16> per. Ilb 488 or 19.12.2019 r.

qacrorbr n sopnau co6crBeHHhrx Kone6aHr4fi;

Fq

roe$SzqzeHr sailaca rro crarr4qecKofi ycrofirrlrBocrkr kr $opua [orepl4
VCTOI,IqKIBOCTI:

AuHaMr4rrecKrrr4 oTKJrkrK oT [gpeMeHHorr Bo

2.2.O6mcrb rpr4MeHeHrar nporpaMMhr ars 3BM
aroMHofi sHeprurr

He saercrr or rr4ra OI4A3.

2.3. Pexrarrabr 3KcrrJryara\nw o6rer<ra r4cnoJrb3oBaHlrr aroMHofi oHeprraur

Pexnurr HopMaJrbHofi oKc[Jryararlvt[, HapyrueH[rr HopM€LJrbHofi oKcnnyaralll4t4,
BKJrrOqaf rrpoeKTHbre aBapuu.

2.4.O6nacrb rprMeHeHnf, nporpaMMbr ans 3BM ro ycnoBn-{M r4 rrapaMerpaM pacrrera

flporparvrrvra 4rrfl 3BM arrecroBaHa AJrr cneAyroqr{x rr4noB KoHeqHbrx SJreMeHToB
(K3):

ttpllMoJlrrHefinrre 6zuro.rHrre gJreMeHTbr, uMerorqr,re rrocrotHHoe ceqeHne no AJII4He,
pa6orarorque Ha pacrrx(eHr4e-cx(arLre, uzru6 u KpyqeH[e;

nprMonrlHeftnrre Sepnrennue crep)KHeBbre gJreMeHTbr, r,rMeK)rrl[e flocro{HHoe
ceqeHr4e no AJruHe, pa6oraroqve Ha pacrarKeHue-clKurvq,

[pf,MonrrHefinrre v v3orHyrhre rpy6uarue gJreMeHTbr, 3a[oJrHeHHbre cpeAofi,
r4Mercrque nocrorHHoe ceqeHue no Anr4ue, pa6oraroqr4e Ha pacrflKeHr4e-clxarve,
nzrw6, TeMneparypa H KpyrreHve, a raK)Ke BHyrpeHnee u BnerxHee AaBJreHr4e;

nJrocKve o6ono.re.rHbre gneMeHrrr (verrrpexyenoerre u rp€xysJroBbre gnevrenrrr 6eg
yvera 4e$oprvrarlprr4 rrorepeqHoro cABura) ;

o6revrHue KoueqHbre 3JreMeHTbr: Lr3orrapaMerpr4qecKr4e - nznefinrre
. trerbrpexy3JroBbre (rerpasapuuecr<ze), rrrrr.ry3JroBbre (uemrpexyroJrbHat

nrlpaMzAa), rrecruy3JroBbre (rpeyronrniur rpra3Ma) z nocrvrr4y3noBhre (rencas4prr);
sJreMeHrrr BToporo roprAKa - Aecflrrry3JroBbre (rerpas4puuecrue),
TprHaArlarr,ry3JroBbre (verupexyroJrbHal{ nupavrr,r4a) , rtrrHa[rlarr.ry3noBbre
(rpeyronurax npnsvra), ABaArlarry3JroBrre (rercas4prr). Snevrenrur Broporo
rroprAKa LrMeror AonoJrHktreJrbHbre y3Jrbr B cepeAraHe KOK.{oro r,rs pe6ep;

rrpor{3BoJrbHbre xovr6znaquv 6ffio,rHhrx, TBepAoreJrbHbrx r,r o6onoqeqHbrx rlrrroB
KOHEqHbIX 3JIEMEHTOB.

Pacc.rrrrrBaewas. MoAeJrb o6rer<ra B npolpaMMe AJr-f, 3BM:

reoMeTpurrecKn HeI43MeHtreMa, T.e. [3MeHeHLre noJroxeHr,r{ KoHeqHbrx SJreMeHToB, c
rroMorrlbro Koropblx MoAenrpyercs o6reKr, HeBo3MoxHo 6es rx 4eQoprvraqzz;

3aKpenJreua ralrLrM o6pasou, qro6H r4cKJrroqr,rrb ee nepeMeuleHne u [oBopor B
npocTpaHcTBe KaK x(ecTKoro rleJroro.

KoncrpyrrlzoHHrrfi Mareprriur :

rr3orporrnrrfi c nranefi nofi 3aBI4 cr.IMocrbro Hanp-f, x(eH wir or 4eS opvraqzfi ;

BpeMeHr4 Harpy3Klt.

no rr4rry oobeKTa prcnonb3oBaHlDl

OEY (HTU.trE) 3 t t



Arrecraquounrrfi nacnopr MMhr AJrr 3BM (APM Siructure3d 16> per. .l\lb 4gg or 19.12.2019 r.

rrpr.rHlrMaeTcfl /.Irfl AI.i'AilA3OHA 3HaqeHr4fi TeMlepaTypEr, B KOTOpOM ero [apaMeTpbr
coorBeTcTByrcr JrkrHefiHo_ynpyrofi o6lracru

llporpalarvra [rrfl OBM He rrpeAHiBHaqeHa An_,r
BhrHy)KAeHHBrx KoJre6asnit B Heynpyrux cpeAax
CI4CTEMAX.

pacqera coocTBeHHhrx qacror 14
(xz4xocrxx) z n Henr4HefiHbrx

2'5' IlorpellrHocrb' o6ecre'rzeaewaflnporpaMM oit /rr,sgBM B o6racrn ee 11p11MeHeHLr,r
3na'reHz-f, rorpellrHocrefi pe3yJrrTaroB pacveron no [porpaMMe An-rr 3BM 3aBLrcrr or:

TI4uA ilpvrMeHreMoro KoHeqHoro SneMeHTa;

ofpaHl4qeHuit, narctagElBaeMblx reopllefi (conporran rrelna MarepLruriron z reopraefi
ynpyrocrr4) na onpe4enennrrfi Tn'n KOHeqHoro 3JreMeHTa;

HEOTIPEAEJIEHHO CTI'T PACUETHOfi CETKI4 KOHCqHbIX sNCMEHTOB ;

Heolpe.qeJreHHocrll Szszro-laexaHvqecKl4x csoficrs KoHcrpyKrlrroHHbrx
MaTepr4turoB;

HeonpeAenensocru reoMerpl4qecKl4x puuMepoB paccqr4ThrsaeNaofi MoAenr4 o6rer<ra
(orrnoHeHrae or pa3MepoB peanruofi roHcrpyxqnu);

trorpellrHocrefi uareMarklqecKlIx MeroAIiK perrreHnr cvcreM nunefinrrx ypavneunfi.
flpn yvete rpe6oea'zfi no KaqecTBy pac.rernofi cerKr4 KoHeqHhrx gJreMeHToB , flpxIIpnlJnrukr roqHbIX reoMerplItlecK[X piBMepoB paccqr4ThrsaeNaofi MoAeJrLr o6rer<ra ra
MexaHI4qecKLIx cBoficrn r<oncTpyKIIt4oHHrIX MarepvraJroB, florperuHocrr pac.r6ron
cJreAyroqux napaMerpoB no [porpaMMe AJrr 3BM He [peB6rruaer:

flepelre'Ie'zx ra yrnrr nonopora (upu crarraqecKr4x pac.rerax)

Y-!r, (npw crarwrecKr4x pacverax)

Hanpsxeu ut (npu crarr4qecKzx pacverax)

Hanpxxen u5 v ilep eMerrleHz-a (npz cefi cMlrqecKr4x
nos4eficrnuxx)

Co6crneuHhre qacrorrr xone6anzfi

Kos$SzqzeHr 3anaca no ycrofivr4Bocrz

flepeMerqenz-f, (upz reolrerpuqecKr.r senpr nefi no^a p acuere)
HanpxNentrfl Lr ilepeMerrleHr4, B 3oHe KoHTaKTa

cznos'e OaKroprr (npu reoMerpr4qecKr.r Henzuefi uou pacvere)

(D6Y (HTU -f,PF)
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3. cneAeHns o MeroArrKax pacqera, peaJrrr3oBaHHbrx B rrporpaMMe AJrfl aBM
B rporpaMMe AJrr OBM perlJrr43oBaHbr
KOHeqHbrX gJTeMeHTOB B nepeMerrIeHI4SX.

o6rqze noAxoAhr 14 rrpuurfr4nBr MeTona

craruqecrrze nos4efi crBvts- BKnloqaror e ce6.f,: Harpy3Kr4 or co6creeH'oro neca (cyqeroM [poll3BonbHoro unoxzrenx) ' /laBreHvl{, ycKopeHl4t; cocpeAoToqeHH6re By3Jrax cI4JroBbIe Sa*oprr B BLIA. BeKTopoB er^ r4 MoMeHToB; 3aAaHHEreKPIHeMaT[qecKI4e ycnoBufl B y3Jrax - nzuefinrr" t apetarq elvfirryrurbr rroBopora.
[zHauuvecr<ze nos4eficrnnx B*Jrroqaror B ce;fl.: [epeMeHHhre Bo BpeMeHkrcocpeAoroqeHHhle u pac[peAeJreHHble cr4Jr'r 14 nepeMe'Hhre Bo BpeMeHr4nepeMeIrIeHI4'I y3JroB KoHcrpyKIII4z. Peanvsosauo saralne ceficuzqecr<zxnos4eficrnzfi' rotopble tBJrtrorc-s oco6rrM BI4AoM Halpy3Kz, pe3yJrbraTEr pacqeraKoropBIX lepecql4ThrBarorct B crarlrqecKylo Harpy3Ky c r4crronB3oBaHr4eM nzHefino-cleKTpzurbuofi ueronvxz.

Pac'rer Hanptx(eHno-4esopMl4poBaHHoro cocro flHvrflBhr[oJrHrercr B [porpaMMe AJ'

33y"f,}ffi:tt*"ttto" 
nzHefinofi rocraHoBKe, raK z c yverovr reoMerpr4qecrofi

ka pelreHr4r KoHTaKTH'rx 3aAarr B rporpaMM e rn, 3BM vcrroJrb3yrorc{cueqzilrrbHble KOHTaKTHBIe sJreMeHTbI, o6ecniq[sarcqr4e [epeAaqy ycunnit BKoHTaKTe' [aunrre KoHTaKTHhre oJreMeHTBr He yqr4TblBaror rpeHr.e B KoHTaKTe.
PerueHze cIIcreMBl nznefiurrx ypaBHeHr4fi OCyrqecrBJrrerc-f, B rrporpaMMe AJr' 3BMMeroAoM l4cKrrcqeHux Taycca z ero *o4"6"ouqprflMvr, Harrpr.rMep, QpoHranbHbrMMeToAoM' a TaKx(e I4TepaIII4oHHhrMz MeroAaMLI . Arrs perueHr4.rr upo6neurrco6creeHlrhlx 3Haqe."uit ucnonb3ylorcr r'rreparlzo'H're MeroAbr, TaKze KaK MeroAureparfkrLr B rroAnpocrpaHcrBe r4 MeroA [Or4CKa r<opnefi 4arapr"*, aHTa.
Atx pacu€ra BbII{yxAeHHhrx rone6anufi, BKJrroqar ez6paqzro ocHoBaHr{r,BblnorHterc-s piBJIoxeHI4e ypaaHenzfi rB]a)KeHWfl IIo Sopraau r<oneoauzfi vrBblrlzcJrterc-' nHTerpzur flroaueJrt c aBToMarI4qecKLIM nrr6opom luara, a raKxe MeroArlp''Moro l4'TelpnpoBaHLrfl' frp, klHrerpI4poBa'Lru ypanneuuir ABkDKeHufl yver4eun0zpoBaHufl B KoHcrpyI{III'z ocyrqecrBJrrercr B npeA[ono]KeHr4r4 qacrorHo-He3aBl4ct4Moro 4euuSupoBa*'fl. B reouerpl4qecKr' uenzuefnona pacv€re AJr.fl ,,oucKaperrreHzr r4crorrb3ye r cfl ur eparlkoHHa, rporleAypa Hrroronu_ru6io"u.

4' cneAeH[q o 6arax AaHHbrx (6u6tnore*ax rcoHcranr), ucrroJrb3yeMbrx BrrporpaMMe Arrfl 9BM

flpz nponeTeHr4r4 pacqeroB ,ro rporpaMMe ans oBM MexaHr4qecKr.re ceoficrsaMarepl4iuroB u cTaHAaprHhrx ce'reHzfi crepxmeBhrx gJreMeHToB 3aAarorc,froJrB3OBaTeJIeM B KaqecTBe I4CXOAHETX AaHHhrx.

5. {ononnureJrbnafl uneoprvraqur

c no^aoqbK) rporpaMM'I 4nx 3BM raKxe zMeerc.fl Bo3Mo)r(Hocr6 [poBe [e*krflcJreAyloql4x rl{noB pacqeroB (nvxeynoMtHyrrle Bo3MoxHocrz [porpaMMbr ans oBMne nepu$zrlkrpoBaHrr u He BaJrv4tnpoeanrr) :-
pacqer HecrarlrroHapnofi Te[JrolpoBoAHocrrr;

(DBY (HTU.f,PED
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pacqer rapaMerpoB MexaHuKkr pa3pyrrreHr.fl (xosQ$zql4eHr KoHIIeHrpaIInfi,, J-

unrerpan);

pacrrer KoHcrpyKllufi c y.rerou nemanefinHx ceoficrB Marepniua;

pacqer KoHcrpyKrlutrtus aHr{3orpolHbrx Marep[aJloB, B ToM ql4cne KoM[o3LITHIIX;

pacqer KoHcrpyKrluit sa ycraJrocrnyrc flporrHocrb npu AerepM[HtIpoBaHHoM 14

cToxacTl4qecKoM xapaKTepe Hafpy)KeHI4{;

pacrrer xeneso6eroHHblx oJIeMeHToB ;

pacqer ocHoBaHl4ir u $yYgaMeHToB.

llpe4enrnbre 3HarreHr,nr pa3MepHocrrr peruaeMblx no rporpaMMe ans 9BM 3aAaq

o[peAeJrfrcTcr pa3prAHocrbro oneparlktosHofi ct4creMbl vt o6tenroru rraMsffvl

nepcoHiulbHoro KoMnbrcTepa.

6. Opranuraq[[, cneqrraJrncrbr Koropbrx npollrJrrl o6yuenue rro nprrMenenr{x)

rporpaMMbl AJrfl 3BM

AO <AHrapcrnft oJIeKTpoJII4gnrrfi xrMllqecKIafi rou6nHar>>

(AO (AOXK>), .. Anrapcr, I'Ipr<yrcrax o6nacrr;

AO <3asoA oHeprerl4tlecKoro o6opylonanux Sneprororoo)
(AO (33O 3nepronoron>), r. Capoe, HnxeropoAcKa-n o6n.;

AO <Ypanrcrzfi oneKTpoxl4tuuqecrnfi rou6znao>
(AO (y3XKr), t. Honoypanrcx, CnepAIIoBcKat o6l.;

f rnruurponrpa4cxraft $unnan AO <@eaepzurrnrtfi IIeHTp r4epnofi v palua\kronHofi

6esonacHocrn> (AO ((DU-f[PE>), r. .{unrrzrpoBrpaA, YnrsHoscrax o6n.;

OOO <Kopnopaqra-f, ArrlzonepHofi Kounannn <3nerrpoceBKaBMoHror>
(OOO <Kopnopaqras AK (3CKM)), r. KpacHoAeP, Kpauro4apcxzfi rpaft;

OOO <Peuonnro-MexaHlrrrecrufi 3aBoA fopno-xnMuqecKoro xou6nnara>>
(OOO (PM3 fXT)), r. XeresHoropcK, Kpauroxpcrzfi r<pafi;

OOO <Conp eueHHbre rexHoJrorr4u gBoJrroqr4oHHoro rrpoeKTl4poBaulrfl>>
(OOO (CT3[I>), Kanyxcras. o6tncrr, r. O6nzHcr;

OOO <I-{enrp KoMrIbIorepHbIX TexHoJrorzfi <Czrua>
(OOO UKT <Cnrua>), r. Open;

(De4epalrHo e ro cyAapcrBeHHo e yHATapHoe npeArlp vrflTr4e <Poccrafi crv fi
(De4epalurufi -fl4epHrrfi I{eHrp - Bcepoccuircxuir HayqHo-I4ccJleAoBarenrcrzfi
t4 Hcrr4ryr rexHlt rrecKofi Sz:uxu r4MeHv aKaAeMI4K a E.LI. 3 a6a6axwrua (@f YII
(PO-flII -BHI,4VIT@ zvr. aKaAeM. E.I4.3a6a6axuna>), r. CnexuHcrc,I{en-n6llHcKatr
o6n.;

Oe4ep anrHoe rocyAapcrBeHHoe yHplTapuoe rlpeAnp vflTue
P o c cufi crr.rfi @ e4ep anrnrrft .f 14 ep nrrfi II enrp - B c ep o c c vrircxuir, H ayqHo -

rc cneAoBarenrcrzft r4Hcrprryr oKcrrepl4Meuranuroft $n:nr<u (Of yII (P OtU -

BHI4I43O>), r. Capon, Hraxeropo4cltax o6n.

Arrecraquosnufi nacnopr nporpaurvru Ans 3BM <<APM Structure3d 16>> per. J\b 488 or 19.12.2019 r.
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Arrecrauuonnnfi uacnopr rporpaMMbr anx 3BM (APM Structure3d 16> per. Ile 488 or 19.12.2019 r.

7. ilepeuenr AoKyMeHToB, corpoBolr(AaBrrrrrx 3Kcrrepru3y rlporpaMMbl anq 3BM

O6parqenne OOO HTU (A[IM> o npoBeAeHr4r4 oKcrreprr43br nporpaMMbl AruI 3BM
(nzcrrvro OOO HTU (A[IM> Ns OII-01ll20l9 or 15.01 .2019 r.).

<,{ononneHvrr K nepraQzrarlroHHoMy orqery rporpaMMa Ana 3BM APM Structure3D
- 6asosrrfi pacqerHbrfi rr,ro4ynr rporpaMM ans 3BM KoMrraHI4Ir HTII (A[IM), Bepcl4-n
16 (APM Structure3D 16)). Orver, OOO HTII (AIIM>, r. Koponen, M.O.,2019.

3axnro.regrre o pe3ynbrarax anurv3a o6ocnosHBarcrrlr4x MareprraJloB nporpaMMbl AJIS
3BM <3r<cnepu43a nporpaMMbr ans 3BM (APM Structure3D - 6agosufi pacuernnfi
MoAyJrb rrpolpaMM anq 3BM KoMrraHr4rr HTII (A[IMD, Bepaufl. 16>. I4Hs. Ilb AO-
20312019. OEy (HTU -flPB>. Mocrna, 2019.

<,{ouolHeHus K nepu$urarllroHHoMy orqery rrporpaMMa Anfl 3BM APM Structure3D
- 6agosHfi pactrerHbrfi rr,ro4ynr rporpaMM ans 3BM KoMrIaHuI4 HTU (AIIM)), Bepcurfl,
16 (APM Structure3D 16)). .{opa6oransufi orqer, OOO HTII (A[IM), r. Koponen,
M.O.,  2019.

Perouen4arlr4s ceKrlzpr JS 4 dlpounocrb r{ pecypc oJreMeHroB, o6opyAoBanwfl.,
crrcreM) Srcneprnoro coBera rro urrecrarJr4r4 nporpaMM p.nfl 3BM npw
Pocrexna43ope rro cocraBy rpyflflhr gKcrreproB v perIJeHI4e ceKrII4t4 o6 ymepxrenkrtr
pe3yJrbraroB eKcnepru3br (upororon 3ace4alnnn or 26.09.2019 }lb 6lc4-2019).

Penenne flpe:u4zyrua 3rcueprHoro coBera no arrecraul4l{ rlporpaMM AJUI 3BM lpr,r
PocrexHa4sope (rporoKorl 3aceplalr'nfl. or 19.12.2019 r. Nl 77).

Yqenufi ceKperapb 3xcueptHoro coBera
rro arrecrar\vrvr nporpaMM 4nx 3BM npra
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cr4creM> 3rcnepruoro coBera rlo
ar-recrarluz rporpaMM AJIf, 3BM upr.r

e, KaHA. TeXH. HayK

B.C. Py6qos

)

'a"'-'

OBY (HTU -flPB) 717


