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IIO.fl CHI,ITEIbHAfl 3AfIU CKA
I{enr, rprcrJvrnntrHbl - $opvrwpoBaHr4e KoMrrereHryufi u cQepe -sAepHbrx r4

paAl4oxl4Ml4rrecKi{x rexHoJlofufr, norryrleHl4e cryAeHToM suaHIafi o coBpeMeHHbrx
TeHAeHIII4-f,x pa3BLrrvrfl x4epuofr 14 pa4noxLrMrrv v KoHKperHbrx rrpr4Mepax
rzuHoBarlr{oHHbrx pa:p a6 oroK B AaHH oit o6 tacr.u.

3a4auu Azcuznlnuurr:
cQopnrupoBarb nonHyro Lr -scHyro Kaprr{Hy ren4euqzfi v nepcneKTr4B
p*a3 B r4 Tr4 s c o Bp e M e H H br x sA ep n oit u p a4noxvMkrr4 ;
orp a3 rrrb pe3ynbrarbl coBp eMeHHbrx HayrrHbrx v ccneAoB auufr , [p oBoAr4Mbrx
B BeAyrlr4x HayqHbrx rleHTpax lr'trpan Pecny6rvKur Eenapycr;
cSoplrzpoBarb HayrrHoe MrapoBo33peHHe, no3Bon-srculee pa3Br,rBarb
rlHr{oBarlzoHHbre rexHoJrofuu, 6esonacHrre Anfl oxpyxarorqeft cpeAbr,
HaceJreHzfl v nepcoHana npeAnpr4_f,rufi arovHofi orpaerrvr c yr{eroM HopM
MA|AT'3.

Kyp" crpyKrypHo pa3AeneH Ha rpvr pa3Aena, Koropbre orpax(aror ero
BHyrpeHHIoIo nofl4Ky 14 BKJrroqaror orAenbHbre reMbr x4epnoft $vr:urn,
p alkro arJ aJr z rrr r{ e c K o fi u r<o ll o ra4n o fi xvrMr4rr, o n e KTp ox r4Mvrv .

Mecro y're6uofi AI{cunrIJrLIHbr B cl{creMe noAroroBKr4 cneur4€ulr4cra c
BbrcrrrnM o6pa^:onaHkr eM.

Yqe6ua-s [krcrJurnnvHa orHocr4-rcfl K MoAynro <llpzxla1Hafl pa1vroxv:vrzfl>>
Ko Mfr o H e Frr a y q p ex( Aervrfl B br c rrre ro o 6 ps on auzr.

lauuufi Kypc cBt3aFI c raKI4MI4 Ar4erJvrilnvrHaMr4 r<ax <<Ar<ryanbHbre Bonpocbr
coBpeMeHuofr $usrzKvr flApa Ir oJIeMeHTapHbrx qacrr4rl)), <<Pagua1uoHHas xr4Mprfl
BOAbr r{ BOAHbTX pacTBOpOB).

'I'pe6onarf nrr K t(oMrrereHrlrf rr M
Ocnoenne y.re6nofi Ar4crftffrnr4ur,r <I4uuoBarlrroHHbre rexHo rrofvrtr n .a4epnofr

14 pa4'4oxw}/.r4vr>> Aon)KHo ooecrer{I4rr QopurzpoBaHrre cneAyrour4x KoMrrereuqufr:
y H u6 ep csnbHbrx KoMn emeH Lq u u :
yK-2. Pasezearr IrHHoBaIII4oHIryIo Bocnpur4Mrrr4Bocrb Lr cnoco6nocrr K

T4HHOBaTIHOH HOr4 Ae_STeIbHOCTr4.

YK-4. Errrl cnocoSulrrr K frporHo3trpoBaHrrro yclonrzfi peanv3arJr4kr

perxeHr4ro npo$ecrzoHaJrbHbrx 3a1av- BnpoQeccnouamnofi AerreJrbHocrr{ vr

ycJroBr4fl x Heo[peAeJreHHocTn.
y zny 6n e u u ux np o rlt e c c uo H ur b t t btx RoMne nx e n q u ii :
ylIK-4. AnaJrzgzpoBarb -sAepHble, TepMr4rrecKlre vr paAr4oxr{Mr4rrecKr4e

|Ipoqeccbl, npoTeKaroulae Ha aToMHbrx 3neKTpocTaFtt\r4flx) ocy[]ecTBuTb lrx
MOAenI4pOBaHr{e V /]\aBarb peKoMeHAArJr4Lr rro orrTr4Mn3arJLrv 3Tr4x npoqeccoB c
rlenbro noBbrrrreHr4.rr ypoBHr e$$exu4BHocrr4 u 6egonacHooru.



c ne q ufl,,r b H b Ix RoM n e me H 4 uu :
CK-2. Oqeuunarr nos4eficrnue BbrcoKooHeprerr4r{ecKrrx qacrr4u Lra

ceoficrea Marepr4anoB v )Kr4AKr{x cpeA v peanrr3oBbrBarb c yrreroM groro
r4HHOBarIr4OHHbIe pa,qUOXI{MI4rIeCKHe TeXHOJrOfrrr4 rlpn peIXeHI{I,I

r{ c cn eA o B are Jr b c Kr4x 14 np r4Kn aAHbrx 3a4.aq x4 ep u o fr 14 p anuoxvrl,rrr4u.

B p esyn rrate o c s o eHLrfl. 4.LrarJurrrnkilrrr o 6yv ae urr fi A o Jrx{ e H :

3Hat'b:

epAepx{aHrre u coorFrorueHrre nousrlfr. <<fl4Leplafl xr4Mlfl>> 14 (paAl4oxkrMrrfl>>;

T e uA e uq z kr p a3BLrrvrq c o Bp eM e Hrr bIX rrA ep u o fi H p aAIz o x vrMtrrr;

$uszxo-xr4Mr4r{ecKr4e 3aKoHoMepHocrz noBeAeHr4fl parvoHyKJrr4AoB, MeroAbr
l4x BbrAeJr eFIIdfl rI KOHrIeHTpUrpOBaHrrr;

cnoco6rr nporr3BoAcrBa paAr4oaKTr.rBHsIX Ll3oronoB vr o6racru vx
upzMeHeHr4q;

Mecro x4epuoft t,t paAr4oxLruuu B TexlroJror:zz npovr3BoAcrBa I4 nepepa6orrz
-f, AepHbrx M arepr4anon, o6 ecnerleHl4l4 6 esoracHofi paSomr A3 C.

KoHrpeKrHbre npr4Mepbr r,rHHoBarl?roHHbrx paspa6oroK e o6racrw tgepuoir.
r4ll/I'ycTpvrkr.

yMeTb:
oueHprBaTb nper4MyrqecTBa v FreAocTaTKr4 IrepcneKTI4BHbIX qAepHbIX v
paAr4oxr4Mr4r{ecKr4x rexHolorafr ;

aAeKBarHo ananLsLrpoBarb cr4Tyarlurc Artx ilpvrHflTr4fl. perueHufr,

o6ecnequBarollr4x 3KoJrorr,rqecKyro Lr paAr4oxzMl4r{ecKyro 6esonacuocrb
oKpyx{arcrqefr cpe4u;
npoBoAnrb aHalrv3 ocBeAoMneHHoc'tz A3C o cllcreMe gKonou4r{ecKoro

MeHeA)r(MeHTa;

LicrroJrb3oBarb rrpnHrlr{rrbr <seneHofi)) xtrl.r'prv Anfl paspaSorxz HoBbIX

TCXFIOJIOfI4qECKI,IX NDOIICCCOB.

BraAeTb:
rroAXoAaMH, rrpr4MeH.rreMbrMrr npu npo?r3BoAcrBe paAI{oHyKJIIrAoB, a TanKe

MeTOAaMI{ rIX pa3AeneHzs. I4 BbIAeneHI4-f, ;

MeroAonorzefi orIeHKr4 r.r nporFro3npoBaHr4fl. pa4vrr\vousofi oScranoeKl{ B

rlerrrx o6 e cneqenzq 6 es onacHo crrr HaceJreHr4-s r4 oKpyxtaroulefr cp eAbI ;

rroAxoAaMr4, IIpIrMeIrteMbIMI4 nprr repepa6orxe O-flT rz PAO.

Clpyrcrypa y ue6tro ii Ar,rcqlr IrJ'ILr Irbt

/Jr.rcqunrurHa flpenoAaercq B [epBoM ceMecrpe. OSrqee KoJIrIqecrBo r{acoB

AJr.s pr3yr{ eLrwfl Alrcur4rrJrr{rfbr - 90, B ToM qI4cJIe ayAIrropHbIX r{acoB - 36, I43 Hr{x:

reKIIr{u - 24 .uaea, ceMlrFrapcKne 3aHrrrrfl. - 6 uacon, [paKTI4qecKI4e zaHqrufl - 6

r{acoB.



@opvra nonyqeHl4r nepeofi cryneHl4 Bblcllrero o6pasonaHns.- oqHa.fl.

@opvra reryrqefi arrecralll{z uo y.re6nofi AIlcqvilrvlr'e - oK3aMeH.

KoruqecrBo 3arrerHbrx eAr4Hlrq - 3.



c oAB PX{AHT4E Ar4 C Ur4frJrr4 HbI

Pas4e.n 1. TeoperuqecKrre acrreKTbr n4epuofr u paAr{oxvnkrtr

Tema 1.1. IlpeaMer qAepuofi u paAr{oxrrMrrr.r
Ocuonnrre \oHfllr4fl v repMI4Honorr4r. Orpe4ereHzx B coorBercrBr4r4 c

FIoMeHKJIarypofi ZIOIIAK. 3agauw, cneqzSur<a o6rer<roB, cxoAcrBa v orrrr4qr4fl
-a4epnofi 14 pal\r4oxuMLrr4. Wx ocHoBHbre uanpaBneHr4r pa3BtrrLrfl 14 .Mecro B

coupevreuHoft x4epuofi krH1yarpLrkr. 3ana'ru v Syur<quu paluoxr4Mr4rrecKr4x
npegnpunwfi. Muponrre npoI43BoAlzTerrv paAr4oaKTr.rBHbrx z3oro[oB Lr

npenaparoB, rlcilonb3yeMblx B npoMbrr[neHHocrr4, ceJIbcKoM xoelfrcree,
MeAI4IIHHe, HayqHbIX I4ccneAoBaHarflx. Corpy4uzr{ecrBo crpaH B o6lacrz
rIpoH3RoAcrBa, I{cnonb3oBaHvrfl r4 npoABr4}r(eHv-f, r43ororrHofi npo4yrquu. Hoptru
MA|ATO ro Segonacnocrrr paAl4oxr4Mr4rrecKr4x npor43BoAcrB v npegnpvrruir
qru.

Tenra 1.2. flgeprrr,re peaKrlnn
Arolrnr,re fl.npa. OcoSennocrr,r qAepHbrx cvrr. Cracrerrarzxa u3ororroB.

fl4epurre peaKqnuI. Orrtu.{ze rAepHbrx peaxqzfi or xr4Mr4qecKrrx. Mexauu:u,
oHeprrrt, TI4IrbI qAepHbIX peaxqrzfr. Vcroettr, ueo6xo4uvrre 4.nfl nporeKaFrr4q
sAepHbtx pear<qufi. Peanqzx AeneHr4-s v ee r4crroJrb3oBaHl're Anfl [onyr{eHu.q
r4epHofr oHeprr4rr.

Tema 1.3. [poqeccbr r.r3ororrHoro o6uerra
O6qexunu4r{ecKl4e cnoficrsa r43oroIIHbIX rlacrr.rq. Tepnro4rzHaMr4rlecKoe pr

Kr4HeTIrrr e cKo e rI oBeler{r4e rr3oToIIHbIX qacTr4u.

llpoqeccr,I I43ororrHoro oSlreHa: KJraccu$zxaqux, oco6euHocrrr 14 [pr4rrr4Hbr
nporeKal{I4fl. I4cnomsoBaHl4e pear<qzfi roMoreHHofo r43ororrHoro o6rreua Anfl
BblqcIIeFIr{q xuvraqecr<ofi ilpr4poAbr coeArz}reHr4r. fereporenur,rfi ugoronnrrfi
oSueri. I4cnomsoBaHl4e I43orotrHoro oSuesa Anfl, cr4HTe3a Mer{eHbrx coe4rzuenrzfi,
SxcnepuruteHTaJlbHble MeroAbr 14ccJreAoBaHLrfl npoqeccoB rr3ororrHoro oSnreua,

Tema 1.4. PacrrpeAeJleHue pa/rnorryKJrnAon ruexviy rnepAofr r.r ncu4xoii

Qa:anrr.r
Ilone4euze BelrlecrBa B cocrorHr4rz xpafiuero pa3BeAeHr4rr 14 rrpolleccbr

coocax(AeFII4r. I4soronurre, cneqzdrzuecKr4e a uecnequ$uqecKrre HocHTeJrr4.

3arou coocalr(AeHrrr Xalla. fouorennoe pacnpeAeJreHr{e Mr4KpoKoMrroHeHTa

MexAy rBepAofi I4 x{I{AKoir, $azat:,ru. 3axoH Eeprno-HepHcra. 3ar<on X:rouzna.
fe'reporeHHoe (uepanHonecnoe) pacrrpeAeneHr{e Mr4KpoKoMrroHeHra Me)r(/(y

rBepAofr rz >xrz4r<ofi $aaalrz.
I4oHno4ncnepcHoe, MoJreKynrpHoe

paAIroHyKnzAoB B pacrBopax. Oaxropr,r, BJrnsrouve Ha npouecc oSpazonauux
p aAI,Io K o n JI o I4l{ o B. Mero4 u o 6 n apyxr eHr4fl u tr3y rrennfl p a4laoKonJr o r4A o B.

V KOJIJIOZNHOE COCTOqHI,IE



Tenra 1.5. MeroAbr BbrAeJreHr{fl r{ pa3AeJreHrrq paAuoHyKJrrrAoB
A4cop6qvs. paALroaKTrrBHbIX BeIrIecrB. llepeuvua.rr rr BropLrrl.Has. a4cop6qur.

BrnsHze Ha aAcopSquouurte npoqeccbr pa3nr4rrHbrx Qaxropon. Zcnolr3oBaHr4e
a4cop6qraoHHblx npoqeccoB Anf, BbrAeneHr4 fl pr pa31erreHurfl paAr4oHyKnr4AoB.

Zouoo6veHHble MeroAbI B pa4noxtrMvrvr. Tpe6onanux K zouoo6veHHblM
cMoJIaM 14 Lrx ocHoBI{bIe ceoficrea. O6rque 3aKoHoMepHocrr4 uouoo6uenuofi
xpoMarofpa$rzrz. llpar<ruqecKl4 e Bonpocrr pa31eneHzfl Lr . BbrAeneFrn-s
paAr4oHyKnr4AoB c noMorqbro r4oFrHoro oSnrena.

3r<crpaxql4oHHble MeroAbI B pa4.vroxvrMLrv. O6rque npeAcraB rre:uvrfl 14

ocHoBHbIe 3aKoHoMepHocrl4. @arroprr, BJrrlflrorrlr4e Ha npoqecc 3KcrpaKrlr4r4.
Hefi rp anrHbre, Kur cJrorHbre r4 o cHoBHbre oKcrp areHTbI.

3:rexrpoxuMnr{ecKl4e MeroAbr B paAlroxrrMvrkr. Oco6euHocrr4 oneKTpoxzrMrrr4
paAI{oaKTrrBHbIX 3JIeMeFrroB. BrHqHr4e npupoAbr oneKTpoAa Ha Benr4qr4Hy

KpI4TI4r{eCKOfO noTeHrlr4ana OCDKAeHZTT paAnOaKTr{BHbrX sJreMeHTOB.

Snexrpoxl4Ml4rrecKIze MeroAbI BbrAereHz-s v pa31eneHLrfl paAr4oaKTr{BHbrx

oJreMeHToe. EecroxoBoe ocaxAeHve. 3nerrpoJrr43.

PasAe,'r 2. Ilpr,rxnaArrtre acrreKTbr nqepuofr n paArroxtru*rrr

Tenr a 2. 1. IIpo n3Bo/lcrBo [r [pr{MeHerrue paArroa KTr{Brrr,rx r{3ororroB
J'exuorenHbre paAr4oHyKnkrAbr. OcHoeHbre paAaoHyxnr4Abr, rroJryr{aeMbre Fra

rAepFrbrx peaKTopax v ycKoparenqx. Tpa4zqrzoHHbre 14 anbrepHarr4BHbre
TexFroJrorr4rr nonyqeHr4-f, paArroHyKnr4AoB. Coeperrreuulre ycKopureJrbHbre
KoMrrJreKcbr. lloryvenue KoporKo)Kr4ByrrIZX pa.qrloHyKnr4AoB Ha r43ororrHbrx

reHeparopax. Mero4rr BbrAeneHr4fl pa4vroHyKnr{AoB zs o6ryueHHbrx uvruenefi.
Mo4ra$rzqr4poBaHHbrfi erexrpoxr4Mr4r{ecxzfi ueroA BbrAene:uvrr pa4rtoHyKnr4AoB.

Pa4uoHyxnrrAbr Anfl Ar{arFrocrr{Kkr pr repaillzrz. Ocnonurre MeroAbr
npori3BoAcrBa MeAr4r-lr4HcKr4x paAr4oHyKnHAoB (peaxropurte, qrrKnorpoHHbre vr

re HepalopHbre paALroHy rc,ruau).
Mero4rr HarrpaBneHHofo 14 HeHa[paBJIeHHoro cr4HTe3a Mer{eHbIX coe4rzueunfi

(z:o'ronuufi oSnaen ) pa4narJvrounrrfr crrHTe3, clrHTe3 B rroroKe ycKopeFrHbrx r{oHoB

H Ap.). Tpe6onaHrl,fl,, npenb-flBrreMbre K r{3ororuo-o6orarueHHblM npeKypcopaM,

r4cuoJrb3yeMbrM B crrHTe3e Mer{erfbrx coeAZHeHufi. Cuutes pa4raoSapMnpe[aparoB
v vx npr4MeHeHr{e B paAI4oI,IMyHHoM anarrvr3e, nosurpouHo-3Ml4ccIaosuofi
ronrorpasr4tl rl [p.

I4s oro nH a-f, reoxp oHonorzt. P a4uoyrn ep oAHoe Aarr{p oB aHr{e.

Ilpranrepu ucrroJrb3oBaHkrfl paArroaKTuBHbrx I4HAHKaropoB B pa3nI4r{HbIX

o6racrqx xwMr4kr v Marepr{anoBeAeHnz (nrero4 I43oronHofo pazSavteuun,
paA[oMeTpzrrecKoe Tr4TpoBaHr4e, onpeAeJreFrr4e cKopocTl{ 14 MexaHI43Ma peaKIIHI4,

KoHrponb 3a npocrpaHcrBeHHoft crpyr<rypofr Marepr4aJla, crereHbro v xapaKrepoM

ero 4e$exrHocrrr Iz Ap.).



Te nr a 2.2. Xu*,t Lr r fl A e p n o ro ro rI JI tr B n o ro II I{ KJr a

Ar<ruuu4rt: oSrqaq xapaKTepr,rcrr4Ka, coBpeMeHHbIe AaHHbIe o cocro.sHnflx
oKr4cneHr4fl. Xun4rz-s ypaHa. PacnpocrpaHeHHocrb B npl4poAe: MrrHepaJIbI,

3KoHoMzrrecKrl peHTa6enbHbre Mecropox!.eH:r^fl., HI43KocoprHbIe Mecropo)KAeHl4-s.

flony.reHne L4 or{r4crKa. llpe4naprzreJrbHoe KoHIIeHTpI4poBaHI4e. ZgsreqeHne r43

pyA. llepepa6ou<a ypanonofi pyrur B f,Aepnoe rorrrll4Bo. Topuir B -a4epuofi

oHeprerr4re. OcnoBr{bre oranbr -sAepHoro rorrJrr{BHoro III4Kna. llpezirayqecrBa z
FreAocrarKrr pa3rur{Hbrx qTIl. Xuttws npoAyKToB AereHI4-{. Orpa6oraBlJree

rAepHoe rorrJrr4Bo. Pa4ltoxuur{rrecKar repepa6orra o6ryveuuoro {AepIloro
to.rnrJu. Texnorornq o5e:npe>xLrBaltufl paAI{oaKTI{BHbIX orxoAoB: c6op,

TpaHcnoprr4poBKa, oql{crKa, nepepa6orKa, xpaHeHI,Ie.

llpanoeoe perynl4poBaHrre BonpocoB o6parqeuux c PAO v O-flT.

3arouo4areJrbHbre 14 HopMarr4BHbre aKTbr PB ra PO. PexoMeHAaIII4I4 Ia ny6nraxarJLru

MAfATS s o6racru oSpaueuws c OflT ra PAO.

Tenra 2.3. Pa4lroxunlH.recrcuii KoIITpo,'Ib IIa A3C V y[paBJIeHIre
paArrosr(oror-trqecKI{M pI{cl(oM

I-{enra kr 3a1aur4 paArroxr4Mr4r{ecKoro KoHrponfl Ha A3C. O6ruas

xapaKTepvcrprKa o6texros v MeroAoB KoHTponq. Oopl,tupoBaHlre

paAr4oHyKJurAHoro cocraBa npnuecefi e o6lexrax pa4noxl4Ml4r{ecKoro KoHTpoJtt.

MeroAu.recKue rroAxoAbr K [poBeAerrr4ro paAuoxI4Ml4rrecKoro aHanvr3a BoAI{r,IX t{

ra:oo6pa3Hblx cpeA. Heupepusurtfr KoHrponb 3a coAep)KaHI{eM npoAyKroB

AeneHu-s B TenJroHocr4TeJre nepBoro KoHTypa. Kourpolr nudpocon r{HeprHbIX

paAr{oaKrprBHbrx fa3oB. Onpe4eneHr4e ra3ooSpasurrx Sopt paArroaKrl4BHoro fiol.a.
Auarrs o6pasqon oKpyxarcrqefr cpe4br Ha coAep)KaHl{e, pacnpeAeneHl4e r'r Sopnan
HaxoxAeHr{f npupoAHbrx u TexrfofeHHbrx paAI{oHyKnIIAOB B 3OHe BnvflHLIfl A3C.
flpoSneubr Koppo3yrv Ha AOC. BzAr,I Koppo3I4oHHbIX lroBpelKAesuir e aroNlHofr

3FreprerrrKe. Kopposunur,re afeHTbr. O6rque MeroAI,IqecKI4e rIoAXoAbI K

rrccneAoBar{uro BHyrprrKoHTypFrbrx Koppo3I4oHFIbIX npoqecooB. Peuepuue

p aAr{ oHyK rrr44r>r ) reHep r4pyeMbre n o 6p a:qax cralefi Anfl, r4ce neAoB aHI4t npoqec c o B

Koppo3r{n npr o6lyvennn o6pa:qoe noroKoM TerrJIoBbIX uefrrpouon.

Pa4zoxrzl,ru\scrcufi. KoHTponb rexl{oJlorl4rlecKl4x cPeA. (Dagonrtfi aHantu

frpoAyKroB Koppo3r4r4 MeroAou vecc6ayopoBcKofr cuexrpocKonur. Texuolorur4

orrr4crKpr naporeHeparopoB A3C c BBSP or npoAyKroB Koppo3I4I4.

PatAen 3. I{nrrosaquouHl,re rroAxoAl,r K pemeHnlo [prrKJIaAubIx 3aAaq

n4eplroi.i [r paAl{oxrrur4rl

Tenra 3.1. CuCrepra 3KOr'IOrlIqeCKorO MeHeAlI(MeHTa ua A3C
Cucrerra gKorouzr{ecKoro MeHeAXMeFITa (EMS): IIoHtrl4e, KrroqeBble

oJreMesrbr, rlrrKn f,el,ruura, 5a:onltfi crau4apr ISO 14001. {nu>xyrque QprJl>r,

ueo6xo4utrue Anfl co3AaHr4r EMS Ha ypoBHe rocyAapcrBa, KoMrraHuI{,



rrorpe6r4TeJrs. OcuosHrre AoKyMeHTbr, pernaMeHrzpyiou{Ile rlpl4poAooxpaHHyro

AefrenbHocrr A3C. lloKasarenll Bo3Aeir.c:rr'ufl. A3C Ha oKpyxarcqyrc cpeAy'

Pearusauzrr sKoJrorr{qecrofi rroJII4TI,IKI,I. llporasno4crnenurrfi sKororur{ecrufi

KoHTponb rI M oI'II4Topr{Hr oKpy)Kaloqefi cpe4lt.

Tenna 3.2.<3eneHble>> TexHOJIorltlI B aromuofi 3IIep[eTIIKe

Ouu.rzrenbl{bre ocoSeHHocrr4 oKororllqecKr{x zHHoBaIIufi. .KoHrlenuzs
(3eneHofi) npoMbrrxneHHocrr4. Hanpaereuux pa3BrTr4fl ((3eJIeHofr)) xv}/'vrv.

Bne4pguue fiprrHrlr.rrroB ((3eJreuofi> xvMprvr B aroMHofi orpacnu. Bu4lt ((3eJIeHbIX))

pacrBoplrrelefi, krx Aocror4HcrBa v HeAocrarKlr. @lrou.4uar 3KcrpaKIII4t.

Ilpuvrepi,r npoueccoB, peanr43oBaHHbrx c I4CIIOJIb3OBaHZeM CBepXKpI4TI4qeCKOfO

COz: Ae3aKrI4B aIJ[lfl, oAelKAbI, C3O, I{HcrpyMeHToB, 3KcrpaKllr4fl. ypaHa' Zonusre

xr{AKocrr4: crpoeHI4e, ceoficrea, TI4rrI4tIHbIe rlpeAcraBvlrellv. llpeuvyruecrBa

r4oHHr,rx x<tz4xocrefi [epeA KJraccr4rrecKl4Ml4 opraHl4r{ecKr{Mrr pacrBopl4TerqMl4.

3rcrpaxqur ypaHa v TpaHcypaHoBbrx sJIeMeHTOB 143 a3OTHOKI4CJIbIX CPeA B

lpr4cyTcTBI4I4 I4oHHIIX xz4r<ocrefr. }r<crpar<qur B cIIcTeMaX c AByMt

H e c M erUI4B alo UII4M 14 cq 0 a3 aMI4, M 14 IIe JI flp6afl, 3 K cTp aKIII4f .

Tenaa 3.3. HaHorexuoJtorrtl B lAeplrofi rrlrAycrplru
MeN,rSpaur,r u3 HaHoKepaMHKrr Anfl Ae3aKTHBaUr{LI pacrBopoB pa3nl4r{Horo

ypoBHs aKTr{BHocrkr pa1proxtrMrrrlecKl4x rlpor{3BoAcrB. Kararzsaropbl Ha ocHoBe

HaHorracr[u MerarrrroB nnarlrHoBofi rpynnbl B peaKlll4f,x pa3noxeHl4q

opfaHur{ecKux 14 a3oTcoAepxaql4x HeopraHl4r{ecKuX coe4nHenufi PAO'

Cop6enrrr c HaHor{acrIIIIaMu cepe6pa [nfl oqIIcTKI4 rasoQofi Qaelr or

paAr.roaKruBHoro ito4la. Tuep4o$a3Hbre gKcrpareHTbl Ha ocHoBe HaHoyrnepoAHblx

M aTepI4 an o B Anq I43 B JI eq eH vfl. aKT]yIHI4A O B I43 CtI IIbHOKI4 C JI bIX Cp e A'

Tenra 3.4. ConpeMeHrrl,re TexrroJrofnrr repepa6ornu oqT u PAO
pecypco- rr eueprocSeperarorque, 3KoJlorrrqecKr{ Segonacurre

paA?Ioxt4MI{qecKI4e rpoqeccbl IlQpepaSorxn OtT v PAO' llepclexrunlt

14 CIr oJlt:3o Baf|,ltI )tI4AKo-sKcTpaI(UI4oIlIlbIX npolleccoe COE'X, DIAME'X, SANEX

w trp. Anf, qepepa6orKu O-flT. llporuosrapoBaHl{e cocro-sHl4-fl u [oBeAeHr4fl, MarpI4II

nJrfl, KOHcepBarIr4r4 aKTT4HZAOB, COAep)Ka[IZXCq. B o-flT. MeroAu

KOHAr{Ur4OHt4poBaHUr PAO. I4N'N1OSranI43I4pyloIIII4e MaTpHIIbI. cop6UI4oHHbIe

rexFIoJIorW ILpv flepepaSorxe OfIT 14 yTvInv3aI\r4v PAO' Passurze KoHIIg1III4H

u3orqrlnr4 PAO nyTeM Kancynl4poBaHvIfl MaTpUtIHbIX MaTepzaJIoB e o6oloqKax I{3

Hr{3KOTeMnepaTypHofr KepaMuKr4. cuHres MaTpI4II nOnI4MepHOfo TI4fIa n.nfl

r4MMo6I4nv3aI\kIpI Cs-Sr-SpaKIlI4fi IIpoAyKToB AeneHI4t sAepHoro roploqelo'

AnlrepHa'rr{BFrble MeroI[bI nepepa6orxra PAO (4ecrpyxqus MeroAoM fAepHbIX

[peBparr(eHrrfi vr Ap.). Mero.4r,r noHceJIeKTI,IBFIOfr OqIICTKI4 Tpa[HbIX BOA OT

paAHoHyKnuAoB.
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3. Eer<nran I4.H. HeoprauzqecKar xvMtrfl. Pa4uoar<u4BHbre oJreMeHTbr :'yue6uzr
4n! 6unun aBpuara r4 Marr.rcrparypbr I 14. H. Eer<uau. - 2-e uzg., ucrp. kr Aon. -
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flepeueub peKoMeHAyeMF,rx cpeAcrB ArrarHocrnKrr H MeroArrKa

QopmupoBarruq urorosofi orMerKrr

1 . 3r<cnpecc-onpoc rro reMau dlpe4uer qAepHofi u paguoxkrMLrvr>>) <-fl4epHrre
peaKrlrrv)).

2. fuator eonpoc-oreer ro reMaM <Pacnpe4eJleHrre MlrKpoKonr4qecrB

paAr4oaKTrrBHbrx rr3ororroB Melr{Ay rnepAofi u rxu4xofi $a:auu>, <Mero4rr
BbrAener{r4 f. vr pa34errelltrfl paAr.roHyKnr{AoB)).

3. Snpucrr.ruecrufi Ar4anor rro reMe <<Xuulrs -sAepHoro rorrJllrBHoro III4Kna).

4. KonrpoJrbHbre pa6oru ilo reMaM <llpoqeccu I43orollHoro o6lreua>,
<llpou:noAcrBo v np[MeHeHr4e paAr.roaKTVBHbIX pI3oroloB)),

<Pa4zoxuulrqecxail KoHrponb Ha A3C v ynpaBneHrre

p aAr{o3KoJrofr4rrecKl4M pI4cKoM) .

5. CocraBJreHr{e aHarrkrrvrg'ecKoro o6sooa no reMe <<HanorexHoJlorl4l4 B

r4epuofi r4HAycrpr4rr>.

6. HanucaHvre
3HepfeTr{Ke)).

[o reMe <Czcreua

pe$epara ro reMe <<3ereurte>> TexHoJIorIrI4 B arousofi

7. llo4roroBKa reMarr4rlecr<ofr npe3eFITaIII4I4

oKoJrorr.rqecKoro Mer{e.rIXMeHTa na A3C>.
8. KoncpepeHrlur <ConpenaeHHble rexHoJlorlru nepepa6omz OflT ra PAO>.

flp" orleHKe B Qopvrare 3Kcrpecc-onpoca v Avranora Bonpoc-orBe'r
yqr4TblBaercq BoBrrerreHHocrb clryAeHTa B 5ece4y, Halrn-r.ve rpaltorHofr
apfyMeHTarJ\rv, npuBrer{eHue zuaruuit, [onyqeHHblx B xoAe rIpeAbIAytIdI4x

neKrlzoHHr,rx sau-f,rufr .

flpz npoBeAeHr4lr oBpr4crr4r{ecKoro [vanora 6y4er co6lro4arrc-a Qoprrar
"cry4eHr-[penoAaBarerb", B KoropoM Bonporuarcrla-s AoMHHaHTa npr{HaAnex(rrr

oSy.rarouleMyc-s, a He rreAarory. Eyayr co3AaHbI ycnoBl4-f, Ans ropI43oHTanbHbIX

KoMyHr4Ka\uit cryAeHTon. Cry4eHranr 6yAer npeAocraBJleHa Bo3Mo)I(Hocrb caMI4M

orleHr{Tb ypoBeHb cBor4x r<olarereuqufi v HaMerrITb caMocro.srenbHyro

o6pasonarenbHylo rpaeKTopI4Io.
flpz oqeu vrBaHW aHalrrrrLr-uecKoro o5:opa, TeMarr{rlecxofi npe3eHTarryrv LI

pe$epara oSparqaercx Br{r4MaHr4e Ha cauo6rrruocrr (opraruuanruocrr')
co3AaHHoro oSpasonareJrbHoro rrpoAyKTa, coAep)KaHne v nonHory pacKpblTl4.s

TeMbr, cTpyKTypy 14 nocJreAoBaTeJrbHocTb I43JIox{eHI{f,, I4CTOT{HTIKH V VIX

r.iHTeprrpeTaIIZrc.

llpu orleHr4BaHr4r{ r<ourpolruofi pa5orur yLIZTbIBaercq rIoJIHora v
JtofI4rII{OCTb OTBeTa, fpaMOTrIOCTb pr CTt{Jrb tr{3JIO}I(eHUf , KoppeKTHOCTL

ocfopN,ueuzr.
flpz rpoBeAeHrrrr xouQepeHquz yr{r4rblBaerc-f, ypoBeHb BIraIe:n] fl.

cryAeHroM Marepr4aJru 3:naHrre HopMarI4BHo-npaBoBbIX aKToB MA|ATS, P@ t't

PE, yiraeuve Beervr uayuurrft Ar4aJror, Harrv-uve rpaMorHofr aprytraeHTarJrvr.

1.4



@opnaa rer<yulefr arrecrallkIl4 - oK3aMeu. I4roroBaq orMerKa $opvrzpyercx
Ha ocHoBe:

1. llpanun npoBeAeHl4q arrecrarlr4r4 cryAeHToB (llocranoBJreFrr4e
MunncrepcrBa o6pasonanus Pecny6rurcu Eenapycr J\Jb 53 or 29 vras 2012
r.);

2. llo-rroNenvfr o pefirnuroeofi cucreMe orIeHKH 3r{aHrrfi o6y.raroqr4xcr rro
yue6uofi AucrlnnnuHe e BfV (llpraras peKropa Bfy or 3 1 .03.2020 Ne 189 -
oA)

3, I(purepl4eB oIIeHKI4 sHalnuia cryAeHroB (nucrlro MzuucrepcrBa
o6pa:onaHr4-q or 22.12.2013).
llpm SopvrzpoBaHnu raroroeoft orMerKr4 r4cnorb3yercs peftrnuroeax

crlcreMa oIleHKrI zsaswfr cryAeHTa, Aaroxlafl Bo3MoxrHocrb npocneAr4Tb 14 oueHr4Tb

AI{HaMr{Ky npoqecca Aocrl4xeHrrfl rlenefi o6yuenz-a. PefirunroBaq cr4creMa
npeAycMarpl4Baer rlcronb3oBaHr4e BecoBbrx rcoeQ$uqr4eHroB [nfl reKyu]ero
KoHTpon-q suauuir 14 TeKyulefi arrecraqurr cryAeHToB rro Ar4crlurrJrr4He.

(lopvrrapoBaFrne orMerKr4 3a reKyrqyrc ycneBaeMocrb:
oTBeTbI Ha CeMI4HapCKHX W npaKTI4r{eOKI4X 3aH.[TU.flX, B TOM rII4Cne

yqacrt'te B oBpr4crr4r{ecKoM Arranofe rz r<onSepeHrlr4rr - 40 Yo;

yr{acrze B oKcnpecc-onpocax - l0 oA.

BbIrIorIHeHrIe zagartwi,t (awatutu.{ecKzfi o6sop, TeMarr4r{ecKat
[pe3er{Taqnr, pe$epar, KorlTponr,Hbre paSorr,r) - 5 0'/o;

tr4roroea.s orMerKa no ArrcrllrrrJlr,IHe paccqurbrBaerct Ha ocHoBe orMerKr4
'reryruefr yorleBaeMocrrl (pefrrunroeofi cr4creMbr orIeHKr4 suaurafi) vr

oK3aMeHaqnouHoft orMerKr{ c yrreroM I4x BecoBrrx xoe$$I4IILreHToB. Bec orMerKZ
no reKyqefi ycueeaeMocrrr oocraBJurer 50 oh, exzaweHauzoHHofi orrrerrcu - 50 o/o.

IIp u uep naq'reM a'rr,r Ka ceM r.r H a pc Krrx ra u srn fi
1. Bue4peuue v peanvsarJLtfl cr4creMbr gKoJrorrrrrecKoro MeHeA)KMeHTa Ha

A3C.
2. BHe4penze npr4Hqr4noB ((3eJreuofi> xvrMuv B aroMHoft orpacrrz.
3. Hauo'rexnoJrorrrr4 n a4epnofr LlH1yerpvkr.

flp H uep n arr reM arn Ka rr pa KTr{rr ecKrrx sa usru fi
1. llpoqeccu coocalK4.eHLrfl. co cneqzSuuecKr4Mr4 tr uecnequ$vqecKrrMr{

I]OC14TEJI{M14.

2. Xpovarorpacpzvecxue 14 3KcrpaKur{oHHbre MeroAbr BbrAeneHrrr vr

p a3AeJre HIlfl p a4uoHyKnrrAoB.

3. Xuwus ypaHa. llepepa6orr<a ypaHonofi pyarr B -sAepHoe rorrrrr4Bo.

TexHo:rorr4r4 nepepa6orr<u O-flT rz PAO.
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OnncaHue r,rHHoBaIInoHHF,Ix rIoAxoAoB rr MeroAoB K rlpe[oAaBaHlrro

yue6nofr AucIIurIJrI{HbI
flp ra opra :nvrsa\vu o 5p aa o n are JIb H o ro rp o q e c c a I4 crr onb3yrorcq :

uemodut u npueMu pa36umun KpumuuecKozo MbuareHun, Koropble

npeAcraBrr.f,ror co$ofi.cr4creMy, Qopuupyror{yrc HaBbIKr.I pa6orrr c raHQopua\ueit

B fipoqecce r{TeHutr vr rrvrcbMa; rroHrrMaHrlr4 rauSopuaIII4I4 KaK ornpaBHofo, a He

I(OHEIIHO| O NYHKTA KPI4TI4I{ECKO| O MbIIIUIEHI4.q.
q.' uemod yaebuoit ducxyccutt, Koropbrfi npe4noJlaraer yr{acrlre cryAeHToB B

ueneHa[paBJreHHoM o6lreue MHeHrrqMH, v[enMr4 4.nfl npeAbtBneHprfl ulvmt

corJracoBaH u{ cyrqecrBylorUl4x rlo3liqufr no oupe4eleuuofi upo6nenre.

np aKm uKo-op ueHm up o s aHH u il no dxod, roropufi npe4uoJlaraer ocBoeHrre

IJVTCT\ATLIr4H br r{ ep e3 p erxe Hrr e np aKTur{e c KI4x 3 aA arr.

flp n np en o IJaBaH:ar4 Ana\vilnvHbr 14 c n on Byer cq o 6p a: o e ar el r nufi M oAyn b,

co3AaHHbtt4 s mexHonozuu nodxercntuHza 14 BKrloqaroulufi JIeKIIrrv B BVAe ay4no-

r.r nu4eo$alirroe r4 TecroBbre 3a4attrr K HrrM rlo reMe <<Ocuoebl xvunr4.rAepHoro

TO TIJIT4BHO| O Ur4KJIa)) .

Merog u uecKrr e peKoMeHAaqr{ tr r o o p ra H vsar\rrlr ca Mocroqrel s u o fi pa6ortr
o6yvaroulrxcs

Attx opraHu3arluz caMocrosre:muofi pa6oru cryAeHToB rlo y.re5Hofi

A [rcqlrnJrhHe peKoMeHAyeTcq :

l.PaspaSorra v cocraBJreHr{r 6anra rpyrlnoBblx rurv vHI.vBl,z'tryaJIbHbIX

zagauwit rr or c rI e If rr e o c Ho BHux rp e 6 o r,aHuir K r'IX BbIrI o JrH eHllro ;

2.VIcnotwoBaHr4e coBpeMeuHbrx znQopvraqLIoHHbIX rexuolorufi:
pa3MeuleHr4e B cereBoM Aooryne KoMnJreKca yue6urrx u yue6Ho-MeroAl4r{ecKux

MarepranoB (nporpauua yve6uofi AracqurrJII4HbI, 3a aHvs, e recroeofr Sopnre,

reMbr KparKlrx peSeparon, cilI4coK peKoMeHAyellofi JruTeparypbl vr

raH$oprtaarll4oFlHblx pecypcoB rr Ap. ).

flpumepnstfi nepeveHb BorIpocoB K'3K3aMeHy

. OcsoBHbre Fra[paBneHu-s pa3Bzrrkrfl, Mecro a4epuofr kr paLnoxprMr4r4 B

coBpeMeHnoil n4epuofi un4y arplar4.

. llpoueccbr r{3ororrrforo o6veHa: KJlaccl4$uraqu-4, ocoSenuocrrr, npI4qI4HbI

npoTeKaHr4q, MeToAbr r4ccJleAoBaH[flr I4CnOJIb3OBaHpIe AJLI CI4HTe3a MeqeHbIX

coe4uueuufr.
. CocroqHr.{e paArroHyKnr{AoB B pacrBopax 14 MeroAbI ero vrcy.leunfl..

o llpoqeccrr cooca)KAeHuq c rr3ororrHblMrr, cueqrzQuqecKl,IMl4 a

uecnequ6r4rIecKr4MI4 Hocurer-sMr4. 3axonolrepHocrr{ coocaxAeHl4t.
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AlcopS q r4fl patrvoaKTL{BHbIX B etue crB.

Slerrpoxr{Mr4r{ecKr4e MeToAbI BbIAeneHI4fl vL pa3AeJIeHI4t paArroaKTI4BHbIX

3neMeHTOB, I4X nper4MyrllecTB a rr HeAo cT aTKpI ) ocHoBHbIe xap aKTep LI0TI{KId.

tr4ouno5treHHbre MeroAbr B paqkroxvrunvl I4cnonrsyeMble I{oHlITbI.

flpaxruuecKr4e Bonpocbr pa3AeneHuq 14 BbIAeJIeHI{t paArroHyKnrrAoB c

noMorIIbIo zoHHoro o6ltena.

OcHosHtre xapaKTepvarvKtr npoqecca 3KcrpaKllr4vr 14 ee rIpI4MeHeHue Anq

FbrAeJreHg fl Lr pa3[eJreHr4r paAr4oHyKnrIAoB. HefirpalrHble, Kr{crlorl]ble v

ocIroBHbIe SKCTpafeHTbI.

Kouqeuqnx <<gelenofr> npoMbrruneHHocrl4. Bue4peuue flplrFItII4rIoB

<:eleuofi> xr4MkrLr B arottrofi orpacnu. <<3elenrre>> sKcrpaKIII{oHHbIe

TEXHOJIO|I{II.

Tpa4rzqraoHHble V anbTepHaTUBHbIe TeXHoJIofI4I4 nonyr{eHuq

paAuoFIyKJIpIAoB. MeroArr BbIAeIeHZq paAuoHyKnI4AoB v3 oSlyueuHux

lrnureHefi. llprauepsr zcrroJrb3oBauprfl. paAr{oaKTr{BHbIX I4HArrKaropoB B

p a3nl4qHbtx o 5 I acr flx xr4MVV 14 M arep u aJro B e A e H I4I4.

Pa4raonyr< nI4AbI nnfl AI4arHocTI4KI{ vI Tepaillzl4. OcnoeHrre MeToAbI

npol43BoAcrBa MeAlIIIuHcKI4x paAI4oHyKnI4AoB' ClrHres

pa4raocpapMnpenaparoB 14 HX IIpIIMeHeHI4e B paAI4oI{MyFIHoM aHaIII43e,

rro3 I4TpoI{Ho -o Ml4ccuonu ofi rol,t o rp a$ vrv v 
^p''fexHoreuuue paAl.IonyKnl4Abl B or<py>xarorqefr cpeAe. Izlcro'{Huxu

3arpr3HeHl4q onpyxarorqefi cpeAbI TeXHoreIlHbIMIl paAIIoHyKJII{AaMu'

Br,r6pocr,r IIcKyccTBeHHbIX paAI4oHyKnI{AoB IIpu HopManbHofi pa6ore

-sAepHbIX peaKropoB.

OcnoBur,te OTaIbI tAepFloro ToIIJII4BlIoro III4Kna. llpezltyrqecTBa vI

H eA O CTaTKr4 p a3nr4rrur,rx f, TI] . Xuvtufl, np oAyKTO B A en e HI4-9.

floxasarenu Bo3AeficrBl4-s A3C Ha oKpyxarcqylo cpeAy. Peatul a\vs'

3KoIorzr{ecrofi IIoJII{TI{KI4. PaAuoxttMl4r{ecKl4fi KoHTponb Ha A3C'

MerO4ttueCKI,Ie IOAXOA6I K IIpoBeAeHI{rc paAI4oXI{MI4qeCKO;O aHAJII43a

BOltr{bIX l,I fa3ooSpa3Hblx APeA.

llpo6:relmr Koppo3I{I4 Ha A3C. BuAr,r Koppo3I4oIIIlbIX noBpe)qeHl4fi B

aToMHoft 3HepreTI4Ke. Koppo:znulre areHTbI. O6rque MeToAI'IqecKI4e

froAXoAbI K I4CCJIeAOBaHIIIO BHyTpI,IKOHTypIIbIX KOppO3IIOHHbIX npoueccoll'

I4croqtrzxu paAI4oaKrI{BHblx orxoAoB (PAO). K:raccz$nKaqufl

paAIroaKTI4BtlbtX oTxolloB. 3ranrt XI{3HeHHoro III4Kna PAO'

MeN4yuapoAHbre Kpv.repvv oSpaqeuur c PAO. MeroAt't

KOHAaTIZOHI4pOBaHI4' PAO.

Cop6qrzoHHbre rexHoJrorw trptr uepepa6orre O-flT tr yrunr43arJ%pr PAO'

Ilepclerruntr r4crroJrb3oBatrvfl. XITAKO-3I(CTpaKIII{OHIfbIX npoqeccoB 
^nflnepepa6orrz otIT. flpuvrepr,r r4cnonb3oBaHvIfl HaHoMarepl4anoB .Anfl

Ae3aKrr4B arJLr4 u nepepa6orxu PAO.
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TIP O TOK ON C O TIAC OBAIdVIfl, )ruIEEH OI4 fIP OTPAMMbI YB O

Ha:saHue yve6nofi

AI'ICIII{IIII{HbI, C

roropofi rpe6yercx
cofJIacoBaHr4e

HasnaHr.re

raQe4pu
llpe4roxeHu.s ob

I43MEHEHUSX B

coAep)KaHr4r4

yue6nofi
npofpaMMbr rro

usyuaeuoft

AI4CrIVnnr4He

Peruenue, rpr,rH.rrroe

raQe4poft,
pa:pa6orasruefi
yue6uyro

nporpavruy (c

yKa3aHr{eM AaTbr H

HoMepa npororola)

PatwauuoHHaf,

XVIN ILIfl. BOAbI LI

BOAHbTX paCTBOpOB

Ka$e4pa
pa4vrarJuonnofr

X^|4.I[/VIKT I'I XI{MI{KO-

Qapuaqenrr{qecK
Lrx rexHororzfi

HCT flpororon J\b 12

24.06.2022 r.
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AOIIONHEHI4fl II I,I3MEHEHI.fl K YTIEEHOIZ IIPOIPAMME YBO
EOHbII4 fO.II

OIIOJIHCHKT fl. VI VT3MEHEHIdfl

V.re6Har rporpaMMa rrepecMorpeHa u o4o6peHa Ha sace4aHkru rca$e4pu

paAr,rarll{ossofi xvrMLrr4 rr xrrMr4Ko-QapvraqeBTurrecKrax rexHororzfi xuMr,rqecKoro

Qaxynrrera B enopyccKoro rocyAapcrBeHHoro yHlrBepckrrera

(npororon J\b r.)OT

(LI.O.oauutrux)

3ane4yrorqufi raQe4pofi

AOKTOp XLrMr4qeCKrrX HayK,

npoQeccop

(yvena-a crerreHb, yqeHoe snaHlae) (no4nucr)

yTBEPX,4AIO

ler<aH $ar<ynrrera
AOKTOp Xr4Mr4rreCKr,rX HayK,
rrneH-Kopp. HAH Eenapycz

(yveHar crerreHb, yqeHoe snanue) (no4uzcr)

19


