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o$nquanrHoro onnoHeHra Ha Ar,rcceprarlurc Porosa AnercaH4pa Cepreenuva

<<Parpa6orKa rexHoJror[u n3roroBJrenlrs cop6qnoHHoro reHeparopa rexHellnc-

99m na ocHoBe aKT[BarI[oHHoro 
n'Morr, npeAcraBleHuoft Ha corlcKaHve yreHoft

crerreHr,r KaHAr{Aara rexHr,rqecKr,rx HayK rlo c[eq[ulrlbHocrl,I: 05.17.02 - TexHolorns

peAKr{x, pac c etHHbIX I4 paAI,IOaKTI'I BHbrX 3JIeM eHTOB.

Monu6.qeH-99 (Mo-99) flBilAercfl. Hau6onee IuHpoKo rIpIaMeHteMbIM

pa,Auor,r3ororroM n rgepHoft MeAr{rIr{He. Ha ero ocHoBe I,I3roraBJII,IBaIor reHeparopbl

Mo-99/Tc-99m. fleprao4 nonypacrala Tc-99m cocraBJlter Bcero 6 'IacoB, H oH

6ucrpo BbrBoAr,rrcfl. vr3 opraHr{3Ma rrocJre rrpoBeAeHI,It MeAI{qI4HcKrIx npoqe${p.

flpeuapar rrpnMeHrercr \trfl BbrcoKor,rHtpopuarunHofi AI,IarHocrI,IKI{ pa3nl'ItlHbrx

sa6orenaHuit u B ToM rrucre 3noKarrecrBeHHblx Honoo6pa.rosanuir B oHKoJloruu.

B nocneAHue roAbr HaMerr,rJracb TeHAeHIII4I rlo [pI,IMeHeHI,Irc TexHeII[t'99u

oAHoBpeMeHHo B ArrarHocrr,rqecKux r,r repa[eBTl,IqecKl{x npolleAypax. Kax 6ulo

orMeqeHo Ha craMno3r,ryN[e MA|ATO <<BoguoxHocrl,I u cnoco6u [ocraBoK Mo-99 n

Apyr[I,Ix MeAr,rqr,rHcKLTX pa$vrorr3oronoB Ha naraponofi pblHoK>, upolueAlueM 17-19

vrrorrr,20l7r s r. BeHa, He cMorpr uapazpa6orKy tI uctIoJIb3oBaHI,Ie Apyrnx MeroAoB

AuarHocrr,rKr{ oHKoJloruqecK[x zaloneyanui1 reHeparopbl TexHellut-99tvt elqe

Aonroe BpeMt 6y4yr [c[oJlb3oBaTbct B r4epnofi MeAI'IqItHe. Ha gToM Xe

cr,rMrro3l,ryMe 6uro orMerreHo, qro Mr{poBble exeHeAenbHble norpe6Hocrl'I B Mo-99

cocraBJrrror rroprAKa 9000 Ku, us Koropblx noJIoBuHa npuxoAl,ITcfl. Ha CIIIA, r4e

KpyplocytoqHo QyHxquoHllpyer 6olee 100 tAepHbIX aureK v exeAHeBHo

rrpoBoArrcr rporleAypbr Nrfl, 40-60 rbrcrrl qenoBeK. ExeroAHrtfi rpnpocr B

norpe6neHr.ru orleHvBaeTcfl. n 0,5 o/o Y pazw,ITbIX cTpaH€D( u 5 o/o B pa3BI{BaIouInXct

crpaH€x. B Hacrorrqee BpeMr [paKTr,rqecKLI Becb Mo-99 npol{3BoAI'ITct

( ocKororrHbrM) MeroAo M, c r,rcrroJrb3oBaHl4eM uIaueHeft vg ypana-2 3 5 . FomIrIHHcrBo

[por,r3BoArarerefi HcrroJrb3yror Mr{rueHH I,I3 Bblcoroo6oralqeHHoro ypaHa (94 % rrc

ypany-235). PtA mo6alrHux rpor,r3BoAnrereft B paMKax BbITIoJIHeHI{fl

MexAygapoAHbrx o6.rsaremcrn HepacnpocrpaHeHl,It opyxefturrx flAepHblx

Marepr4€rrroB rreperrrJrr,r Ha Mr,rrueHr4 c IoHLIXeHHIIM Ao 20 % o6oralqeHueu



ypana-235, Apyrrre rnaHripyror nepexoA Ha HOV-nrnrueHII B 6nuxaftruue roAbl.

Taxoft uepexoA rrpr,rBoAnT K cyrqecrBeHHoMy, [oqrl,I B ABa pa3a yAopox(aHulo

npoAyKrlt4ra. Yserr4.rr,rBarcTcr 3arparbr Ha H3roroBJIeHIre nauuenefi, Ha o6nyreH[e B

r,rccJreAoBareJrbcKr,rx peaKTopax, Jrorrrcrr,rKy (rpe6yercx 6olruree KoJII{qecrBo

roHreftuepoB, 3aAeficrnosaHHbrx B TexHoJroruqecKoM upoqecce), Heo6xo4I,IMbI I43-

MeHeHr,rr B TexHoJrorurx [epepa6orKu, yBenr4trrBarorct s 2-3 pa3a paIVoaKTuBHbIe

orxoAbr. Hapflgy c grHM, cyqecrByeruLJrbrepHarr4Bnas. Bo3Mo)KHocrb npaKTI{qecKrI

oe3orxoAHofo lloJryqeHl,I.fl
,,MO nyreM o6ryreHur HeftrpoHaruu peaKropa

o6oranleHHoro (6onee 90 %) uolu6AeHa-98. Buecre c reM, Hapa6aruBaeMzul ro

rarofi r4epHoft peaKrluv yAeJrbH€rr aKTr4BHocrb 
nnMo 

o6H.IHo He rlpeBbllxaer

6-8 Kulr, qro 3arpyAHqer ero ucrroJrb3oBaHr{e Nw npoI,I3BoAcrBa yAo6nux v

utrrr,rpoKo nocrpe6onaHHbrx cop6qraoHnux reHeparopoB-TexHellus-99u. O4Haro,

TaKa.;r TexHoJrorus, 6stna ycnerxHo pearu,r3oBaHa B Poccr,In Ha peaKTope I,IPT-T

Toucroro rroJrr4TexHr,rqecKoro yHr,rBepcnrera, fAe rlpoAoJlxarorct I,IccJIeAoBaHvfl. rro

coBeprrreHcrBoBaHr,rrc rexHonornfi. floerouy arcryaJrbHocrb Al,IccepralluonHoft

KoJroHKe reHeparopa 
nttTc

HanpaBneH[r4 cHV3y-BBepx.

KOJIOHKE B 3ABHCI{MOCTI,I

rrpr4 [npoBepLenuv ee ((3aptAKI,I) pacrBopoM IIMH

Onpe4enenu npo$vtrn pacnpeAeneHz.r uonn6Aena

or ero KoHueHTparlvkr 14 a4cop6uponasHoft Maccbl.

pa6oru Porosa A.C., uocnxqeHHofi r43)rqeHr,rrc u co3AaHnlo rexHoJIorHtI

KoMrraKTHoro HaHeceH:zfl Ha xpoMarorpaSnuecKyro KonoHKy reHeparopa 6olrruoft

Maccbr aKTvBarI[oHHoro'nMo n paspa6orKe reHeparopoB c nro6rtuu craHAaprHbIMrI

norpe6ureJrbcKr,rMr,r HoMI,IHaJraMlr rro BbrAeJrreMoMy 
nn-Ta, 

He BbI3bIBaer coMHeHI,It.

Hay.rHan HoB[3Ha Auccepruulul4 cocror,rr B ToM, rrro B Hefi BrIepBbIe

r,rccJreAoBaHbr 3aKoHoMepHocrr a4cop6qnu uorIa6AeHa B xpoMarorpa$nuecroft

florasaHo, qro raKafl, TexHoJrorr4fl ilo1a'ru pacrBopa cnoco6crnyer pa3MeIqeHI,Irc

6oree 80 % a4cop6HpoBaHHoro ruonn6AeHa Ha BbrxoAe 143 KoJIoHKI,I. B perylrrare

Aocrllraercr BeJrr{quHa 3nrcaq?IoHHoro BbIxoAa 
n"Tc 

rI3 reHeparopHblx KoJIoHoK Ha

ypoBHe 85-90 %. llpu oroM o6reu eJrroeHra, rpe6yerraufi AIrfl AocrI,DKeHI{t

MaKcr,rMarrbHoro BbxoAa 
nntTa, 

He npeBbrrrraer 7 MJI. Bce gro cnoco6crnyer

B

B

co3AaH'rc KoMrIaKTHbIx reHeparopoB Ha ocHoBe aKTVBaIIuoHHoro 
nnMo.



Oco6o cneAyer orMerr,rrb rrp[opr,rrerHoe 3HaqeHr,re nolyqeHHbrx pe3yJlbraroB,

qro noATBepxAaercr nu4aueft 4 nareuros PO Ha Iaso6pereHl,Ie.

llparruuecKoe 3HarreH[e pa6oru cocronT B ToM, qro [peAJIo)I(eHHbIe B

Ar4cceprarlr,rn TexHoJroruqecKr4e npneuu 6eg AoIoJIHI,ITeJIIHrIX 4opa6oroK Moryt

6urr ucrroJrb3oBaHbr AJrr r.r3roroBJreHr,rr yAo6nrrx oAHo-Hronbqarbrx reHeparopoB Ha

ocHoBe aKTr.rBarlnoHHoro 
nnMo (n,T) c 3aAaHHbrMrl xapaKTepHcrI,IKaMI,I rro o6qefi ra

o6renaHofi aKTr,rBHocr[. B Hacrorrqee BpeMr B rocyAapcrBeHuofi Kop[opallutl

<Pocarou) rpr{HflTo perreHue o BHeApeHvLr paspa6oraHHoft s TITy rexHoJloruu

napa6omz aKrr.rBarluoHHoro 
nnMo 

B BbrcoKo-rroroqHoM peaKrope CM-3 (100 MBr,

I*fuIAP, r. ,{nnrurponrpag) vr IBB-2M (15 MBr, trIPM, r. Erarepnn6ypr) rutr

npor{3BoAcrBa B Poccl.ru n sa py6exovr reHeparopoB TexHeIIut c HoMHHtt"rIoM

1l I fBr (3 Kn) n 6onee.

Pesylrraru uccneAoBanuit ucrroJrb3yrorct B yre6Ho-neAarorl4rlecKoM

npoqecce Toucroro noJrr,rrexHr.rqecKoro yHr{Bepcurera B paMK€tx Marllcrepcroft

nporpaMMu <MeAI,IqI{HcKtuI QIEsnru.

O6ocHosaHHocrb rr AocroBepHocrb BbrABr{raeMbrx Ha 3aIqI{Ty HayqHblx

floJro)KeHr,rft n perynbraroB o6ycnonneHa KoppeKTHocrblo [pI,IMeHteMbx B pa6ote

$usr,mo-xl,rMr{qecKax MeroAoB lrccJreAoBaunfi; HcnoJIb3oBaHneM arrecroBaHHoro

o6opy4onaHyrr, o6ecneqnB€uorqero Aocraro.rHHft ypoBeHb HaAe)KHocrI,I

pe3yJrbTaToB; KoMnneKcHbrM rrpr{MeHeHr4eM B3a[MoAOrIOnHtrcIqUX I,I3Mep[TeJIbHbrX

MeroAoB ; cxoAr,rMocrbn pe3yJrbraroB HccneAoB arruit, [poBoArIMbIx B na6oparopHblx

r,r onbrTHo-rrpoMbIIxJIeHHbIX ycnoBHflx.

[uccepraqur cocrorlT rr3 BBeAeHLrr, 4-x rJIaB c KparKI,IMt4 BbIBoAaMI4 no

raxAofi uraBe, 3aKJrrotreHnt Lr BbrBoAoB, coAepxr,IT 157 uauruHonncHblx crpaHI{II,

BKJrroq:u 46 pucyHKoB, 23 ra6runqrr, 156 6u6nr,rorpa$u.recrux ccbIJIoK Lr

rrpt4Jro)KeHne. Tercr Ar,rcceprarlupr r43JroxeH JroruqHo I,I uocneAoBareJlbHo, xoporuo

r,rnnncrpr.rpoBaH, BbIBoAbI Ao crarorrHo o6 ocHoBaHbI.

B BBeAeHrlr,r npeAcraBneHa aKTynJrbHocrb, IIeJIb, HalnIHarI HoBI,I3Ha,

npaKTI,IqecKzuI 3HaqnMocrb, BbIHocr,IMbre Ha 3arqI,ITy noJlo)Kenvrfl, nnqnsrfi BKJIaA H

anpo6aqrar Ar{ccepraquossofi pa6orrr.



frasa I nocnrqeHa nr,rreparypHoMy o6sopy v ananrpr3y I{MeIoIqI4xct MeroAoB

u ycrpoftcrB AJtr noJrln{eHrr.r r,r3oronoB TexHeIIurI-99u. OrueqeHo, rrro Bo Bcex

reHepaTopHbrx cr{cTeMax HanpaBneHr,re ABr/DKeHVfl xfl{AKOCTeft Uepes KoJIOHKI'I IIpt4 I4X

(3ap.f,AKe) rraonra64eHoM r,r [ocJreAyrorq[M 3nro[poBaHI,IeM AotlepHero rexHellun-99u

coBrra,qaer, qro, c )nreroM 6y$epHoro cJror oKcr{Aa aTIIoMI,IHI{q, rlo3BoJlter 3aIqI,ITI'ITs

nolyraeuufi npenapaT or rlpocKoKa uolu6AeHa-99. CAelan BbIBoA o

qenecoo6pa3Hocrn paspa6orxu Hsoft TexHoJloru.Iecroft cxeMbl 3aptAKI4

reHepaTopoB B Ha[paBneHr{r,r cHr,r3y-BBepx c nocneAytoql{M gnrcI,IpOBaHI,IeM

TexHerlnr-99u B nporr,rBorronoxHoM HarrpaBneHr,ur cBepxy-BHI,I3. florasaHu ycnoBl,It

u HarrpaBneHr{t Heo6xo4uurx vccneAoBanuit Arrfl peuu4sa\nv uonoft

TexHoJroru.Iecxoft cxeMbl.

B rrlase 2 no4po6Ho paccMorpeHbr Marepr{uubl I4 rIpI,IMeHteMbIe MeroAHKI4

r4ccneAoBannit. Bnlo ucnoJrb3oBaHo 15 e4urrwl coBpeMeHHoro aHurvruvecKoro 14

paAr,roMerpnqecKoro o6opyaonanvrfl, pa:pa6orano 8 MeroAI,IK, rIpoBeAeHbI

r{ccneAoBalr4r c r{x lrc[oJrb3oBaHr,reM co crarprcrr,rqecxoft o6pa6orroft nolyraeMblx

pe3ynbraroB.

frasa 3 [ocBrrrleHa paspa6orre rexHoJrorura npoBeAeHI,It (3aptAKI{>

reHeparopa, o6ecneqktB:uoqeft uarcuuamHnfi BbIXoA TexHeI{Ht-99u Anq rlo6ofi

agcop6quoHHoft Maccbr rrloml6AeHa-99. OcnonHas cnoxHocrb peluaeMofi saAa.Iu

cBr3aHa c npo6lerraoft nponeqeHnfl, ycrofivunofi 44cop6\nu 6onrruoro KoJIHqecrBa

uoma6AeHa Ha rroBepxHocrr,r oKcr{Aa aJrroMr.rHlrs. C srofi IIeJIbIo n pa6ore npoBeAeH

6onrruofi o6reu HccJreAoBauuit, B xoAe Koropblx o[peAeneHbl ycnoBnfl. Knclrourofi

o6pa6orru cop6eHra - oKcr,rAa aJilov'yrnvrfl,, o6ecue.rnBalolql{e MaKclrMttrbHylo

aAcop6qHp uorua6AeHa. I4syreHo Brr4-flHr4e Hanpoqecc pac[peAenreHlafl, ruom'I6.qeua n

o6reue KoJroHoK HanpaBneHr,rr rpoBeAeHr4r r4x (3apsAKIr) pacrBopoM IIMH.

YcraHosreHo, r{To Haz6olee KoMnaKTHoe pacnpeAeJleHl{e uolu6AeHa B KoJIoHKax

Aocrr,rraeTcr-, npv nponycKaHr,ru qepe3 Hr,rx pacrBopa B HanpaBneHVI4 cnu3y-nnepx. 3a

crrer groro Aocruraercr Bbrcorufi snroaqraoHHuft BbrxoA TexHeIII4t-99u Ha ypoBHe

85-90 % Nrfl, nro6ofi a4cop6upoeaHHofi Maccbr ruorH6AeHa. C freroM rarofi

OCOOCHHOCTLI pacnpeAeJreHr4fl. obrJla npoBeAeHa oTITI,IMI{3arI[t pa3MepoB



reHeparopHofi xolonru.

B ruIaBe 4 npeAcraBneHbl pe3ynbrarbl paspa6orru IlHHoBaIIHoHHoft

KoHcrpyKquu cop6quoHHoro reHeparopa rexHellus-99u Ha ocHoBe aKTI'IBaIIuoHHoro

uonu6AeHa-99. flpegnoxeHo LrcnoJrb3oBarb oAHo-rlronbqarylo cllcreMy

KoMrroHoBKr,r 1uHm or6opa [pe[apara, nossor.aloqeft [poI,I3BoAI'ITb rIpoAyBKy

reHeparopHoft KoJroHKr{ nocne BbrAeJIeHI,Ir rlpe[apara. florasaHo, rITo Nrt'

r,r3roroBJreHr,rr reHeparopoB co craHAaprHbIMH norpe6nreJIbcKI,IMI,I HoMI'IH€IJIaMI'I Ao

18,5 fEr c [peA-Kanra6ponroft s 60 .racoB AocrarorrHo Bblcorbl KOJIoHKPI4,5 cu u

rrapT[r4Ar,raMeTpa 1,3 cM. flpone4eHnrte TexHI,IqecKI,Ie uc[bITaHI'It onbITHoI{

reHepaTopoB no3BoJltroT cAeJraTb BbrBoA o noJIHoM COOTBeTCTBI,II,I BbIAeJIeHHbIX I'I3

Hr{x npe[aparoB TexHerlur -99u 4eficrnyroull{M HopMaTLIBHbIM rpe6orannarra vI

B o 3M olKHo cru r4x I{ crl oJI b3 o BaHvfl , B rtp aKTI'Iqe c ro fi M eAnqI'I He.

llo reue AI,IccepraIIHoHHofi pa6oru ony6nuroBaHo 28 pa6or, I'I3 HI.D( 13

crareft B perleH3r,rpyeMbrx HayqHbrx vs1aHw:x, peKoMeHAoBaHHbIX BAK, 4 crarsv n

per{eH3r,rpyeMbrx sapy6exnbrx r,r3AaHkrflx vr 5 regIacos AoKJIaAoB I,I Bblcryrlnenuit na

xouQepeHrlr,rflx \r ceMr{Hapax ncepoccuftcKoro u Me)KAyHapoAHoro ypoBHeI{.

flonyreHo 4 tarunraP0. I,Irraeercr Arr o BHeApeHIaI,r. BurueI,I3JIoxeHHoe no3BoJlter

KoHcrarr4poBarb Aocraro.rHrrfi ypoBeHb artpo6aquu AllcceprallnoHHoro

I4CCJIE.IIOBAHIdfl..

B anroperpepare Aucceprarlur,r H3JroxeHbr ocHoBHbIe rroJloxeHut I{ BbIBoAbI,

noKa3aHbr BKJTaA aBTOpa B npoBeAeHHoe I,IccJIeAOBAHVIS) CTe[eHb HoBH3HbI 14

[paKTr,rrrecKarr 3Harrr,rMocrb pe3ynbraroB I,IccJIeAoBaHnfl, o6cyx4eHbl rlon]qeHHble

AaHHbre. Anroperfepar rroJrHocrbK) coorBercrByer coAepxaHLIIo AllccepraqHoHHoft

pa6oru. Co4epxanue Ar,rcceprarlnr4 r,r aBropesepara coorBercrBylor yrasaHHofi

cneuuarJrbHocrr,r 05.17.02-TexHororu.fl peAKLrx, paccetHHblx u paAIloaKrI'IBHbIx

3JIEMCHTOB.

flo Aucceprarlnu Mo)KHo cAenarb cneAyloIr1l{e 3aMeqaHLIt:

l. B JrraTeparypHoM o6sope [pr,rBoArrct I,I3JII,IIuHe uogpo6Hue orturcaHufl

rexHoloruft [pon3BoAcrBa ruonra6Aena-99 Ha peaKToptx Lr ycKopl{Terfi

3apflxeHHbrx rracrr.rq. HaupuMep, npr{BoAtrct AaHHbre o cocraBe ra nepepa6orre



o6nyreHHbrx peaKropHbrx BOy u HOV uuueHefi, xort Allcceprallut rocBflIqeHa

pa":pa6ome rexHoJrorlu r,r3roroBJreHr,rr reHeparopoB TexHeIInt-99u r4s

H I,r3Ko aKTI,IBHo ro aKTr,IBaIIuoHHoro ruonu6gen a-99 .

2. He coBceM rroHrrHo, rax 6yger pe€urrr3oBafibcfl TexHoJlorun <<o6patsoft> 3aptAKI,I

rrpr4 r,rcnoJrb3oBalnr4 (n,y)eeMo c 6onee nucoroft yAenrHofi aKTlIBHocrbIo, qeM

8-10 Kn/r, HanpvMep, 50-100 Kulr, Koropat MolKer 6urr Hapa6oraHa r43

o6orarqeHHoro rraoln6Aeua-98 Ha peaKrope CM-3 IilryIAP. B erou cJlfrae, Ha

KonoHKy reHeparopa norpe6yercr HaHocr,rrb B 5 pas MeHbIrIyIo Maccy tuoln64eHa,

roroprrfi 6y4er agcop6rnpoBarbcr Ha caMoM ee BbIxoAe. He npI,IBeAer JII,I ero K

nonaAaHr,rro uonH6AeHa B npenapar?

3. flpune4enHbre B pa6ore pe3ynbrarbr rrcubrraHufi onrrrHofi naprul,I reHeparopoB

TIOKZBbIBAIOT. qTO BbI.IIEJIEHHbIE r,r3 Hr,rx 3JIIoarbI TexHeul{t-99tu no BceM noKa3areJltM

coorBercrByror HopMarr,rBHurra rpe6oBaHntM. B grofi cBflgvr xoreJlocb 6rt sa4arr

Borrpoc. flpono4ralncr rv aBTopoM r,rcrrbrraHr,rr KaqecrBa rlpenapara rlpu ero

cMerur{BaHvrtr co craHAaprHurrara Ha6opaMl,r peareHToB (nuoQr,Innsararula)?

4. He [oHrreH craryc rrpeAcraBJreHHbrx B ruraBe 2 MeroAI,IK HccJleAoBanufi u

TexHoJroruqecKux [poqeccoB rrpu paspa6orre HoBoro reHeparopa, vIx HoBI{3HrI 14

HaJr4\n4fl. Merponoria.recroft arrecrallnu.

floAsoAt I,ITor aHaJIV3y upeAcTaBneHHoft AI,IccepTaIIun, cqIITaIo

Heo6xoAuMbrM orMerr,rrb, qro yKa3aHHbre 3aMeqaHI,It He cHI,Ix(aIor AocroI,IHcrB

pa6oru v ee o6qefi rroJrox(HTenrHoft orleHKr.r; qacrb grl,Ix gaMe.IaHufi HocI,IT

Ar,rcKyccuoHHuft xapaKrep. B qenou Ar,rcceprarlur npeAcraBJlter co6oft cepresHufi

uayrHufi TpyA B Br.rAe 3aKoHqeHHoro rrccJreAoBaHvIfl,, B KoropoM AocraroqHo

yclerrrHo peureHa nocraBJreHHar rexHr{qecKa.t 3aaa'ra, parpadorKa rexHoJrorlllr

rr3roroBJreHuq cop6quoHHoro reHeparopa rexHeunn-99rvr rI3 aKTrIBaIIlIoHHoro

uo.nn6neHa.

Perorvren4yro aBTopy npoAonlKr{rb pa6ory rro BHeApeHI,Irc rlonfleHHblx

pe3ynbTaTo B B [paKTI4 rle cKoe npoI,I3BoAcTBo.

Pesnuzpyr Bbrruer43JroxeHHoe r.r ocHoBbrB€rrcb Ha coBoKy[Hocrn AocronHcrB

npeAcraBJrennofi pa6orsr, noJrararo, qro AllcceprallnoHuas, pa6ora Porosa A.C.



<Pa:pa6orKa rexHoJrorLtu r{3roroBneuux cop6quoHHoro reHeparopa rexHellrs-99u

Ha ocHoBe aKTnBarr[oHHoro 
"Mo> yAoBJrerBoprer rpe6onanpltM rI. 9 <flonoNenvfl, o

[prlcy)KAeHur4 ]nreHbrx creneHefi>>, ]TB€p)KAeHHoro nocraHoBJIeHHeM

flparurenbcrBa PO Ns 842, a ee aBrop 3acJryxr,IBaer npI4cyxAeHI,It erray yrenofi
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