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1. 06m,He nOJlOJKeHHH 

Pa6o<Ia5I rrporpaMMa ,n:HCUHrrJIHHbI «BHoTeXHOJIOrIDI, B VI. 6HOHaHOTeXHOJIOrHH» 

pa3pa60TaHa Ha OCHOBaHHH 

.. Mimo6pHayKH POCCHH OT 20.10.2021 N 
rnanC~rBe:HHbIX TP1SO(maLRHH K cIpYKTYPe 

rre,n:arOm<IeCKHX Ka,n:pOB B (a,U'blOHKType), YCJIOBIDIM HX pea.Jlli3auHH, 

OCBoeHIDI 3THX C y-qeTOM 


06pa30BaTeJIbHbIX TeXHOJIOrHH H oco6eHHOCTeH OT,n:eJl1>HbIX 


(a,U'blOHKTOB)" ; 


.. OT 30.11.2021 N 2122 
"06 

Ka,n:poB B aCmlpaHTYpe 

CaMOCT05ITeJIbHO 

rro,n:rOTOBKH 	 Hay-quo-rre,UarorHqeCKHX 

rro,n:rOTOBKe Hay-qRbIX H 

.. Tpe60BaHIDI K peaITH3yeMbIM rrporpaMMaM 

Ka,n:POB B aCrrHpaHrype DepMcKoro 

HaUHOHaJl1>HOrO HCCJIe,UOBaTeJIbCKOrO rrOJIHTeXHlfIIeCKoro 


.. Ba30BbIH IIJIaH rro rrporpaMMe acrrHpaHTypbI; 


.. DacrropT Hay-quoH CrreUHaITbHOCTH. 


1.1 D;eJu. YQe6HOH AHCIJ;HIIJIHHbI - 4:>opMHpoBaHHe KOMrrJIeKCa H HaBbIKOB B 

06JIaCTH H 

1.2 	 MecTo YQe6HOH AHCUHnJlHHbI B cTpYKTYpe o6pa30BaTeJIbHOH nporpaMMbI 

,D;HcUHrrJIHHa «BHoTeXHOJIOrIDI, B.<I. 5IBJI5IeTC5I 

,UHCUHIIJIHHOH 06pa30BaTeJl1>HOrO KOMrrOHeHTa rrJIaHa acrrHpaHTa. 

rro,n:rOTOBKe K c,n:aqe KaH,UH,n:aTCKoro 3K3aMeHa rro 

COGOH ¢OPMY oueHKH CTeneHH no,UroTOBJIeHHOCTH 

HaYK K npOBe,UeHH1O no 

orpaCJIH no KOTOPOH no,UrOTaBJIHBaeTC5I HJIH 

no,UrOTOBJIeHa ,UHccepTaUH5I. 

2. llepeQeUb DJlaUHpyeMblx pe3YJlbTaTOB 06yqeuHH DO AHCIJ;HDJIHHe, COOTHeceUHblX C 

DJlaHHpyeMblMH pe3YJIbTaTaMH OCBoeUHH 06pa30BaTeJIbHOH nporpaMMbI 

,UHCUHIIJIIIHbI aClnn)aE[T ,n:OJI)!(eH 

rro,n:rOTOBKH 

4:>0PM 

,[(HcUHrrJIIIHa 

CrreUHaITbHOCTH 1 

COHCKaTeJI5I CTeneHH KaH,n:H,UaTa 

HayqHoH CneUHaJIhHOCTH H 

3HaTb: 

OCHOBHhle OpraHH3auHH 6HOTeXHOJIOrH<IeCKOrO rrpOH3Bo,n:CTB~ ero 

CIpyKTYPY, MeTO,n:bI oueHKH 34:><peKTHBHOCTH rrpOH3BO,UCTBa; 

IIpHHUHrrHaITbHY10 cxeMY 6HOTeXHOJIOmqeCKOrO 

6HOXHMHqeCKHe, XHMHQeCKHe H <pH3HKO-XHMH<IeCKHe rrpoueCCbI, rrpOTeKaIOllIHe B 

6HopeaKTopax H Ha CTa,n:H5IX 	 CB5I3aHHbIX C BbI,UeJIeHHeM H O<IHCTKOH 

ueJIeBOrO 

HHHOBauHOHHble nyrH C03,UaHIDI rrpOJJ:YKTOB Ha OCHOBe 

HCrrOJIb30BaHIDI ,n:aHHbIX reHOMHKH, npOTeOMHKH H 6HOHH<popMaTHKH. 

narm:OHaITbHVIO cxeMy 6HOTeXHOJIOrHQeCKOrO rrpOH3BO,UCTBa 3a,n:aHHOro 

rrpoJJ:YKTa; 

Y<IHTl,maTb BJIIDIHHe Ha 3<p<peKTHBHOCTh 

TeXHOJIOm<IeCKOro rrpouecca H KaQeCTBO KOHe<IHOro 
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TeM3 

aHarrH3 6HOnOrHQeCKH aKTHBHhlX MeTO,1:(OM 

HMMj'HOQ'>epMeHTHOrO aHaJIH3a. 

BJIS,1:(CTL: 

MeTO,1:(aMH H Cpe,1:(CTBaMH B.b16opa ycnoBHH H THna 

MJl:KPOOpnlHF[3M[OB ,[(lliI npOBI~,1:(e~HI1[H Onpe,1:(eneHHOrO 6HOTeXHOnOr:aqeCKOrO npollecca. 

3. CTPYKTYPS yqeoHoH }];HCD;HnJIHHLI ITO BH}];SM H «ilOPMSM yqCOHOH PSOOTLI 

06'.beM H "8H):(i>I y .t:::. 
.x. pi:l.6u L1:>1 

i Tpy}];('fi ,In, q 
I N2 IT.n. I BH)]; yqeOHOH PSOOTLI 

5 ceMecTp 
, 1 AYAn pa60Ta 20 

B TOM qIfCne: 

JIeKllHH (JI) 5 
IIpaKTHQeCKHe 38B51T:IDI (IT3) 6 

'2 , KOHTpOn.b CaMOCTO,SlTen.bHOH pa6UTbI (KCP) 36 
CaMOCTOSlTen.bHrul pa60Ta (CP) 88 

I <i>opMa HTorOBoro KUJ:nPUJlli; 
'4. 

i 

PS3}];eJI 1. nHOTeXHOJIOrHH 

(JI , n3-4, CPC 44) 
TCMS 

,,"""V'T'1..1 MHKpo6HOH 6HOTeXHonornH. Kyn.bTHBHpOBaHHe MHKpoopraHH3MOB. B.bI,1:(enemIe 

KOHeQH.blX npO,1:(yKTOB npO):(yKTOB 6pO)l(eH:IDI, opraH:aqecKHX KHcnOT, 

BemeCTB, aMHHOKHCnOT, BHTaMHHOB, H peryrulTOpOB 

paCTeHHH, MHKpo6H.blX nonHMepOB, Q'>epMeHTH.blX npenapaTOB, np06HOTHKOB, 6HOY,1:(o6peHHH H 

CHHTeT:aqeCKHM nOnHMepaM. 

llH)I(eHepHrul ee 3a,1:(aqIf. ,1:(JU[ 

HMM06HJIH381JmI Q'>epMeHTOB. MeTO,1:(.bI llMM06HJIH381JHH Q'>epMeHTOB. HMM06HJIH381J:IDI KneTOK. 

3H3HMOnOr:IDI. 

HMMOOUJI1I:30E:aHHb]X Q'>epMeHTOB II KneTOK. 

OOJ0:m0:3()BaHH.ble melDM~~HT.bI B 

Me):(lll111He. 

KneTOK H TeXHIIKa BBe,1:(eH:IDI B KYn.bTYPY in vitro H KYn.bTllBHpOBamIe 

KneTOK H TKaHeH. KYn.bTYpa KannyCHblX TKaHeH, KneTO~.blX 

O):(llHO~blX KneTOK. MopQ'>oreHe3 B TKaH.s£X. II llCnOn.b30BaHHe rOMO-, 

II CllHKapllOTllQeCKHX r1l6pH):(OB. lleHTP.bI KneTO~.blX II llX 

pon.b B COXpaHeHllll rellfOI:pOH,1:(a. 

PS3}];eJI 2. nHOH3HOTeXHOJIOrHH 

(JI , n3-2, CPC - 44) 

4. 
EHOTeXHOnOr:IDI peKOM6HHaHTH.blX KOHCTpYHPOBaHHe 

,nHK. 3KcnpeCCU5I qy)l(epO}];H.blX reHOB. KnOHHpOBaHHe H 3KCnpeCC:IDI reHOB B 

pa3nH~.blX OpraHH3Max. reHeT:aqeCKH ,n;HarHOCT:aqeCKHe 

CHCTeM.bI Ha OCHOBe HaHOQaCTHll (6HoceHCOp.bI). HCnOn.b30BaHHe HaHOMaTepHaJIOB ,1:(JU[ a):(peCHOH 

,1:(OCTaBKH neKapCTBeHHblX 
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TeMa 5. HaHOTeXHOJIOrHl1 

HaHOMaTepl1aJIbI. MeTo,lI,bI nOJIyqemUl HaHOqaCTI1n;. HaH06HoMaTepHaJIbI Ha OCHOBe 

6eJIKOB H nenrn,nOB. CHHTe3 HaHOCTpYKTYP C nOMOIIU>IO BI1PyCOB H MI1KpOOpraHH3MoB. 

MaTepHaJIOB H ,np.). 

4.2. ITepeqeHL TeM npaKTHQeCKHX 3aHSlTUH 
Ta6.JIIIT(a 2 

T eMbI npaKTHqeCKI1X 3aIDITHH: (H3 n)'HKTa 4.1) 
NQ HaHMeHOBaHHe I1pe,ncTaBJIeHHe

HaHMeHOBaHHe TeMbIHOMep TeMbI 
On;eHOqHOrOOn;eHOqHOrOn.n. 

npaKTHqeCKOr03~,nHCn;HnmrnbI 
cpe,nCTBacpe,nCTBa 

BonpocbI no 

6HOTeXHOJIOrHqeCKOrO npon;ecca. 

C06ece,noBaHHe.KpHTepHH On;eHKJ11 1 
TeMaM / pa3,neJIaM 

,nI1Cn;l1nJIHHbI. 

BonpocbI no 

«KHHeTHKa <pepMeHTaTI1BHbIX 

PemeHl1e 3a,[(aQ no TeMe TBOpQeCKOe2 2 
3a,[(aHHe. TeMaM / pa3,neJIaM 

peaKD:Hi:J:» ,nHCn;HnJIHHbI. 

TeMDI TBOpQeCKHX 

3a,[(aHI1ii. 

DI10Me,nHn;HHcKHe H BonpocbI no 

~apMan;eBTIfqeCKHe TeXHOJIonm. 

C06ece,noBaHHe.3 3 
TeMaM / pa3,neJIaM 

I1pHMeHeHHe MOHOKJIOHaJIbHbIX 

TBOpQeCKOe 

,[(HCn;HI1Jll.IHbI. 

aHTHTeJI. 

3a,naHHe. 

TeMbI TBOpQeCKHX 

3a,naHHH:. 

cDH3HKO-XHMIfqeCKI1e H C06ece,noBaHHe. BonpocbI no 

6HOJIOrIfqeCKHe MeTo,nhl nOJIyqe~ 
4 5 

TeMaM / pa3,neJIaM 

HaHOqaCTHn;. CaMoc06HPaJolD;Hec~ ,ZUiCn;mIJIHHbI. 

HaHOCTpYKTYPbI Ha OCHOBe 

HYKJIeHHOBbIX KHCJIOT. I1pHMepbI 

npHMeHeH~ HaHOTeXHOJIorHH B 

6HOKaTaJIH3e H Me,nHD;HHe. 

I1p06JIeMbIHaHo6H06e30nacHocTH. 

4.5. ITepeqeHL TeM caMOCTOSlTeJILHOH paooTLI acnHpaHToB 

CaMOCTO~TeJIbHM pa60Ta acnHpaHToB 3aK.JllOQaeTC~ B TeOpeTIfqeCKOM H3yqeHHH 

KOHKpeTHbIX BonpOCOB H BbIDOJIHemrn TBOpQeCKHX 3a,naHHH. 

Ta6JIHn;a 3 
TeMbI CaMOCTO~TeJIbHbIX 3a,naHl1H 96 Qac 

NQ 
n.n. 

HOMep TeMbI 

,nHCn;HnJIHHbI 

HaHMeHOBaHHe TeMbI 

CaMOCT05ITeJIbHOH pa60TbI 

HaHMeHOBaHHe 

On;eHOqHOrO 

cpe,nCTBa 

I1pe,ncTaBJIeHHe 

On;eHOqHOrO 

cpe,ncTBa 

1 1 cDH3HKO-XHMIfqeCKHe MeTO,nbI 

HCCJIe,nOBaH~ 6HOMaTepHaJIOB. 

xapaKTepHCTHKa OCHOBHbIX 

<pH3HKO-XHMIfqeCKHX MeTo,nOB, HX 

B03MO)KHOCTH H orpaHIfqeH~; 

OCHOBHbIe rrpHHn;HnbI, 

nOJIO)KeHHble B OCHOBY ~H3HKO-

XHMIfqeCKHX MeTO,nOB; qYBCTBH-

TeJIbHOCTb, BocrrpOH3Bo,nHMOCTb. 

C06ece,noBaHHe BOrrpOCbI no 

TeMaM / pa3,neJIaM 

,nHCn;HnmrnbI 

2 1 OCHOBHble 06JIaCTH rrpHMeHeH~ TBOpQeCKOe TeMbITBOpQeCKHX 
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6HOTeXHOJIOrnH 3a,uaHHe 3a)laHHH 

3 1 ITepcneKTHBHble HanpaBJIeHIDI TBOp'IeCKOe TeMbITBOp'IeCKHX 

6HOTeXHOJIOrHH B cHa6)KeHHH 3a,naHHe 3a,naHHH 

HaCeJIeHIDITIQO)lOBOJIbCTBHeM 

4 1 ITpeHMymecTBa H npo6neMbI C06ece,noBaHHe BonpocbI no 

6HOnpO)lYKIJ;HH IJ;eHHbIX )lmI TeMaM / pa3)leJIaM 

npOMblillJIeHHOCTH H Me,l(Hu;HHbI )lHCUHTIJIHHbI 

OpraHH'IeCKHX COe)lHHeHHH B 

paCTHTeJIbHOH CHCTeMe 

5 1 I13Y'IHTb H 3anHcaTb cO)lep)KaHHe TBOp'IeCKOe TeMbI TBOp'IeCKHX 

He3aMeHHMbIX aMHHOKHcnOT B 3a)laHHe 3a)lruIHH 

6eJIKaX HeKoTopbIX 

MHKpoopraHH3MOB 

6 2 TeXHOJIOrIDI 4>epMeHTHblx C06ece)lOBaHHe BonpocbI no 

npenapaTOB. COBpeMeHHble TeMaM / pa3)leJIaM 

MeTO)lbIKoHCTPYHpoBaHIDI )lHCUmIJIlliibI 

4>epeMeHToB C Heo6xo)lHMbIMH 

CBoHCTBaMH. 

7 2 <l>epMeHTbI B Me)lHIJ;HHe. C06ece,noBaHHe BonpocbI no 

<l>epMeHTbI KOppeKIJ;HH TeMaM / pa3)leJIaM 

nHmeBapeHIDI. <l>epMeHTbI ,nHCD:HTImmbI 

Hap~Horo npHMeHeHIDI. 

TPOM6oJIHTH'IeCKHe 4>epMeHTbI H 

npOTHBOOnyxOJIHBOH TepanHH. 

I1cnOJIb30BaHHe 4>epMeHTOB B 

Ka'IeCTBeaHaJIHTH'IeCKHX 

peaKTHBOB. 

8 3 ITOJIHMepa3Ha~ IJ;enHa~ pea~ - C06eCe)lOBaHHe BonpocbI ITO 

MeTO)lOJIOrIDI IIpHMeHeHIDI. TeMaM / pa3)leJIaM 

<l>epMeHTHbIH cnoco6 nOJ1Y':IeHIDI )lHCUHnJIHHbI 

peKoM6HHaHToH ,lJ;HK. 
9 3 MeTO)lbI KyJIbTHBHpOBaHIDI H TBOp'IeCKOe TeMbI TBOp'IeCKHX 

rn6pH)lH3aUHH KJIeTOK, cnoco6bI 3a)laIDIe 3a,uaHHH 

nOJIY'IeHIDI rH6pH)lOM 

10 3 MHKpOOpraHH3MbI H nOJ1Y':IaeMbIX TBOp'IeCKOe TeMbITBOp'IeCKHX 

OT HHX npO)lyKTbI. 3a)laHHe 3a,uaHHH 

11 4 I1CITOJIb30BaHHe BHPYCHbIX TBOp'IeCKOe TeMbI TBOpqeCKHX 

reHOMOB B Ka'IeCTBe BeKTopoB 3a)laHHe 3a)laIDIH 

)lmI BBe)leH~ reHeTHqeCKOH 

HH4>opManHH B KJIeTKH 

)£(HBOTHhIX 

12 4 OCHoBHhle 3TaIThI pa3BHT~ TBOp'IeCKOe TeMbI TBOpqeCKHX 

reHeTHqeCKOH HH)£(eHepHH. 3a,uaHHe 3a)laHHH 

3apHcoBaTh H 06'bJlCHHTh cxeMY 

ITonyqeH~ peKOM6HHaHTHhIX 

,n:HK 
13 5 ITPHHlUIIThI H nepcneKTHBhI C06ece,noBaHHe BonpochI ITO 

Pa3BHTHJl HaH06HOTeXHOJIOrHH. TeMaM / pa3)leJIaM 

HeOpraHH'IeCKHe H )lHCUHTIJIHHbI 

OpraHH'IeCKHe 4>YHKI(HOHaJIhHhle 

HaHoMaTepHaJIhI. 

HaHoKoMno3HTbI H HX 

cHHeprHqeCKHe CBoHcTBa. 
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OCHOBHble npHHUHnhI 

~OPMHPOBaHIDI HaHOCHCTeM. 

BonpochI no 

TeMaM / pa3,neJIaM 

.D:HCUm:unrnhI 

14 5 KrraccmlmKaumI H cBoi1cTBa 

HaHoMaTepmlJIOB. 

HaHOCTPYKTyphlHaocHoBe 

nOBepxHocTHo-aKTHBHhIX 

BemeCTB H JIHnH,nOB. 

Oco6eHHocTH HaHOCTPYKTYP Ha 

OCHOBe nOJIHMepoB. 

Co6ece,noBaHHe 

15 5 DHOTeXHOJIOrmI H 6e30nacHoCTh. 

f ocy,napCTBeHHOe 

perYJIHpOBaHHereHHo-

HH:>KeHepHOR ,ne5ITeJIhHOCThlO. 

Oco6eHHocTH oo;eHKH 

6e30nacHocTH reHerHqeCKH 

Mo,nHqHrr~HpOBaHHbIX npo.nyKToB 

,nJI5I 3,n0POBh5I qeJIOBeKa. 

Co6ece,noBaHHe BonpochI no 

TeMaM / pa3,neJIaM 

,nHCUillIJIHHhI 

16 5 liCnOJIh30BaHHe 

6HOTeXHOJIOrJiqeCKHX no,nxo,nOB 

B pacTeHHeBo,ncTBe H 

)l<MBOTHOBo,nCTBe 

TBOpqeCKOe 

3a,naHHe 

TeMhI TBOpqeCKHX 

3a,n:aHHR 

17 5 COUHaJIhHhle acneKThI 

6HOTeXROJIOrHH H 

6HOHH:>KeHepHH 

TBOpqeCKOe 

3a,naHHe 

TeMhl TBOpqeCKHX 

3a,n:aHHR 

5. MeTO,LJ:HqeCKHe YK33aHHH ,LJ:JIH aCIIHpaHTOB 110 H3yqeHHIO ,LJ:HC:QHIIJIHHhI 

fIPH H3yqeHHH ,nHCUHnJIHHhI «DHoTeXHOJIOrH5I, B T.q. HaHo6HOTeXHOJIOrHH» acnHpaHTaM 

ueJIeC006pa3HO BhllOJIH5ITh CJIe.nyIOmHe peKoMeH,nauHH: 

1. li3yqeHHe yqe6HoR ,nHCUHII.JlliHhI ,nOJl)KHO BeCTHCh CHCTeMaTJiqeCKH; 

2. fIocJIe H3yqeHH5I KaKoro-JIH60 pa3,neJIa no yqe6HHKY HJIH KOHcneKTHhIM MaTepHaJIaM 

peKoMeH,UyerC5I rro naM5ITH BocrrpoH3BecTH OCHOBHhle TepMHHbI, onpe,neJIeHIDI, rrOH5ITIDI pa3,neJIa; 

3. BC5I TeMaTHKa BorrpocoB, H3yqaeMhIX CaMOCT05ITeJThHO, 3a,n:aeTC5I rrpeno,naBaTeJIeM. liM 

:>Ke ,naIOTC5I HCTOqIIHKH (B rrepBYIO Oqepe,nh BHOBh H3,naHHhle B rrepHo~eCKOR HayqHOR 

JIHTepaType) .D:JI5I 60JIee ,neTaJIhHOrO rrOHHMaHIDI BOrrpOCOB, o3ByqeHHhIX Ha JIeKr(HH; 

6. TIepeqeHb YQe6HO-MeTO,LJ:HQeCKOrO H HH4JopMa:QHoHHoro 06eClleQeHHH ,LJ:JIH 


caMOCTOHTeJIbHOU: pa60ThI 06YQalOI:QHXCH 110 ,LJ:HC:QHIIJIHHe 


6.1. IiH6JIHOTeQHhle_4J0 H,LJ:hI H 6H6JIHOTeQHO-CII~aBOQHhle CHCTeMhI. 


KOJIHQeCTBO 

IiH6JIHOrpa4JHQeCKOe OIlHcaHHe 3K3eMIIJIHpOB B 

X!! (aemop, 3a2JlaeUe, euo U30aflU5l, Mecmo, U3oameflbcmeo, 6H6JIHOTeKe+Ka¢e.npe; 

200 U30aHU5l, KOflUtteCmeo cmpaHUl1) MeCTOHaxo~eHHe 

3JIeKTpOHHbIX H3,LJ:aHHU: 

1 2 3 

1 OCHoBHaH JIHTeparypa 

3xy,n fa3HT. HaHo6HOTeXHOJIOrIDI. Heo6'h5ITHhle rrepcrreKTHBhI 


pa3BHTIDI. - HayqHhrH MHp.- 2011.- 152c. 


fIHcapeB O.A., fIOlliIKOB l1.B. <I>paKUHOIDIpOBaHHe 6HOJIOrHqeCIill 


aKTHBHhIX BemeCTB. AHaJIHTJiqeCKHe H rrperrapaTHBHble MeTO,n:hI.

CaHKT-fIerep6ypr: CaHKT-fIerep6yprcKHR rrOJIHTeXHHqeCKHR 


YHHBepcHTeT fIeTpa BeJIHKOrO, 2017 
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KOJIH'lJeCTBO 

3K3eMIIJISlpOB BliH6JIHOrpalfJH'lJeCKOe OIlHCaHHe 

6116JmOTeKe+Ka~e.npe;(aemop, 3a2JlaeUe, euo U30aHUfl, MeCmO, U30amellbCmeO,x!! 
MeCTOHaXO~eHHe200 U30aHUfl, KOllUl.{eCmeO CmpaHUl1) 

:meKTpOHHblX H3)1,aHHH 

321 
2 ,lJ;oIlOJIHHTeJIbHaSl JIHTepaTYpa 

2.1 Y'lJe6Hble H HayqHbIe H3)1,aHHSI 

POJIb~ lllM11.n:. HarJUl.luul5I 6110TeXHOJIOnrn 11 reHeT11QeCKM 192 
11H)KeHepIDI.-2014.- 328c. 

Ka.3aKOB ,n:.A., ACH11H JI.,n:., AH11IG1Ha JI.B., I1aB JI.C., I1opTHoBa 

A.B.MeTo.n:bI BbmeJIeHIDI 11 OtfilCTIGI 611orrperrapaToB B pemeHmI 


100 Ha Kap.3 
3a.n:aQ 6110TeXHOJIOr1111: MemOOUl.{eCKUe YKa3aHUfl K 

lla60pamOpHblM pa60maM.-I1:3.n:aTeJIbcTBo IlHHTIY.- 2016.- 28c. 


T.A. 3aii:ueBa, JI.B. Py.n:aKoBa M11Kpo611oJIonrn 11 
15+3E+100 Ha Kap.3 

6110TeXHOJIOrIDI. -11:3.n:aTeJIbcTBo I1HHIlY.- 2011. - 76c. 

4 JI.B. BOJIKoBa. E110TeXHOJIOrIDI rrp11po.JJ:HorO aJIb~a-mITep~epOHa 


11 JIeKapCTBeHHble ~OPMbI Ha ero OCHOBe. - l-b.n:aTeJIbCTBO 
 50+3E+100 Ha Kap. 
I1HlliIY. - 2008- 161 c. 
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 JI.B. BOJIKoBa E110TeXHOJIOrIDI 113rOTOBJIeHIDI rrperrapaToB KpOBH 
5+3E+30 Ha KapQeJIOBeKa .-I13.n:aTeJIbcTBo I1HHIIY. - 2018- 115c. 

Py611H A.E. HaH06110TeXHOJIOTIIH: rrpaKTHKyM M.:EllHOM.6 
4JIa6opaTopIDI 3HaHHH.-2012.- 384c. 

2.2 llepHO)1,H'lJeCKHe H3)1,aHHSI 

1 BecmHuK llHHIIY. XUMUl.{eCKaJl meXHOll02Ufl U 6uomexHoll02Ufl 

EuomexHoll02Ufl2 

3 EUOXUMUfl 

2.3 HOpMaTHBHO-TeXHH'lJeCKHe H3)1,aHHSI 

TaCT P EH 12469-2010 EuomeXHOll02Ufl. TexHul.{ecKue 

mpe60eaHUfl K 60KCaM MUKp06uOll02Ul.{eCKOU 6e30nacHocmu.1 KOHcYllbmaHmllmoc 
Hal1UOHQJlbHblU cmaHoapm POCCUUCKOU <1>eoepal1uu. 

TaCT P 82249 -2009 llpaeUJla npOU3eoocmea U KOHmpollfl
2 KOHcYllbmaHmllmoc

Kal.{eCmea lleKapcmeeHHblx cpeocme. 

2.4 O<!>nD;HaJIbHble H3)1,aHWI 

KOHcmumYl1ufl POCCUUCKOU <1>eoepal1uu1 KOHcYllbmaHmlllllOc 
Tpyooeou KooeKc POCCUUCKOU <1>eoepal1uu2 KOHCYll bmaHmlllllOc 

6.2. llepe'lJeHb pecypCOB HH<JI0pMaD;HoHHO-TeJIeKOMMYHHKaD;HoHHoH ceTH <<lfHTepHeT» 

6.2.1. HH<JIopMaD;HoHHble H HH<JI0pMaD;HoHHo-CIIpaBO'lJHhle CHCTeMhI 

1. 3lleKmpOHHaJl 6u6lluomeKa llepMcK020 Hal1UOHQJlbH020 ucclleooeamellbcK020 

nOllUmeXHUl.{eCK020 YHueepcumema [3lleKmpoHHblU pecypc} : [nollHomeKCmOeaJl 6a3a oaHHblx 
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'3J1eKmpOH. OOK, U30aH. (J / HalJ. uccJleo. nOJlUmeXH. YH-m, Haytt. 6-Ka. 

lIepMb, 2016. - Pe:JK:UM oocmyna: http://elib.pstu.ru, c60600Hb1U. - 3a2Jl. C 

2. 311eKmpoHHo-6u611uOmettHaJl cucmeMa P13oameJlbCm60 «JIaHb» [311eKmpOHHbIU 

pecypcj : [nollHomeKCm06aJl 6Q3a oaHHblx : '311eKmpOH. 6epcuu KH., JlCYpH. no zYMaHum., 

ecmecm6. U meXH. HayKaMj / 3J1eKmpoH.-6u6J1. cucmeJwa «H30-6a «JIaHb». - CaHKm

lIemep6ypz, 2010-2016. Pe:JK:UM oocmyna: no IP-aopecaM KOMnblOmep. 

cemu lIepM. HalJ. uccJleo. nOJlUmeXH. C '3KpaHa. 

3. ProQuest Dissertations & Theses Global : [nOJlHOmeKCm08aJl 

oaHHblx: ouc. U OUnllOMHble pa60mbl Ha UH. Jl3. no 6ceM ompacJI}1M. 3HaHUflj I ProQuest 

- Ann Arbor, 2016. - Pe:JK:UM oocmyna: http://search.proquest.comlpqdtg!obal/dissertations,no 

IP-aopecaM KOMnblOmep. cemu lIepM. HalJ. UCClleO. nOJlUmeXH. yH-ma. 3a2Jl. C '3KpaHa. 

4. 6u611uomeKa ouccepmalJuu [3J1eKmpmfHblu pecypcj 

[nOJlHOmeKCm06aJl 6Q3a oaHHblX : '3J1eKmpoH. 6epcuu ouc. u a6moperjJ. ouc. no 6ceM omlJac':JlflM 

3HaHUflj / 311eKmpOH. 6-Ka OUC. - MOCK6a, 2003-2016. - Pe:JK:UM oocmyna: http://diss.rsl.ru, 

KOMnblOmep. cemb Haytt. 6-KU HalJ. uccJleo. nOJlUmeXH. YH-ma. - 3a2Jl. C'3KpaHa. 

5. Cambridge Journals [Electronic resource : nOllHomeKCm06aJl 6Q3a oaHHblX : 
'3J1eKmpOH. JlCYpH. no ZYMaHum., ecmecm6., u meXH. HayKaM Ha aH2Jl. Jl3.} I University of 
Cambridge. - Cambridge : Cambridge University Press, 1770-2012. - Pe:JK:UM oocmyna: 

~~~::::.:....:.;==.:::==-=.:=:..:.=...::o:-' - 3a2Jl. C'3KpaHa. 11. 

6.2.2. HHcI>OPM3n:HOHHblC Cnp3BOqHblC CHCTCMbI 

1. Cnpa60ttHafl lIpa606aJl CucmeMa KOHcYJlbmaHmlIJllOc [3J1eKmpOHHblU pecypcj 
[nOJlHOmeKCm06aJl 6Q3a oaHHblX npa6060u UHrjJOpM. : OOK, KOMMeHm., KH., cm., 0630Pbl U op.]. -
BepcUfl 4015.00.02, Ceme6aJl, 50 CmaHlJUu. - MocK6a, 1992-2016. Pe:JK:UM oocmyna: 
KOMnblOmep. cemb Haytt. 6-KU IIepM. HalJ. uccJleo. nOJlUmeXH. YH-ma. 3a2Jl. c 3K.paHa. 

2. HHrjJopMalJUOHHaJl cucmeMa TeX'3KCnepm: HHmpaHem [3J1eKmpOHHblU pecypcj : 
[nollHomeKCm06aJl 6Q3a oaHHblx npa6080u : 3aKoHooam. u HopMamu6. OOK, KOMMeHm., 

u op.} I KooeKc. - BepcUfl 6.3.2.22, Ceme6aJl, 50 Mecm. - .........,"""'-1. ..""..,,,·v 
2009-2013. - Pe:JICUM oocmyna: KOMnblOmep. cemb Haytt. 6-KU IIepM. HalJ. uccJleo. nOJlUmeXH. 
yH-ma. - 3a2Jl. c '3KpaHa. 

7. OnHc3HHc M3TCpH3JIl.>HO-TCXHHQCCKOH 033bl, HCOOX011,HMOH 11,JlSI ocymccTBJlCHHSI 

OOP330B3TeJIbHOrO npon:ccc3 no 11,Hcn:HnJlHHe 

7.1. OCHoBHoe YQe6HOe o60PY11,OB3HHC. P300Qee MeCTO 3cnHp3HT3 

Ta6mrua 4 

~----------------~~~~~~----------~··----~nJlOm311,b, 
M2 

2 5 

KJIacc Ka<i>e.1lpa 60 

31 

KOJlHQeCTBO 

nOC31J,OQHbIX 

MeeT 

6 
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8. (J)OH11, On:CHOQHbIX CpC11,CTB 
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OCBoeHHe yqe6Horo MaTepmUIa ,UHC~HrrJIHHbI 3arrJIaHHpOBaHO B Tel.J:eHHe O,UHOrO 

CeMeCTpa. <POPMOR KOHTpOJUI OCBOemUI pe3YJIbTaTOB o6yqemrn rro ,UHCUHIIJIHHe HBIDIeTC~ 

KaH,UH,UaTCKHH: 3K3aMeH, rrpOBO,UHMbrH: C Yl.J:eTOM pe3YJIbTaTOB TeKymero KOHTpOIDI. 

8.1. 	 OnHcaHlIe nOKa3aTeJIeH H KpHTepHeB On;eHHBaHHB, onHcaHHe IDKaJI 

OneHHBaHHB. 

KOHTpOJIb Kal.J:eCTBa OCBoeHH~ ,UHCUHIIJIHHbI BKJllOl.J:aeT B ce6~ TeK)'IIUiH: KOHTPOJIb 

ycrreBaeMocTH H rrpOMe)KYTOl.J:HyID aTTecTaumo aCmrpaHTOB 

TeKym;lIH KOHTPOJIb 

TeKymHH: KOHTpOJIb ycrreBaeMocTH o6eCrrel.J:HBaeT oueHKY OCBoeH~ ,UHCUHIIJlliH H 

rrpOBO,UHTC~ B ¢opMe co6ece,UOBaHH~ H 3amHTbI oneTa 0 TBOpl.J:eCKOM 3a..n:aHHH. 

• 	 Co6eCe,lJ;OBaHHe 

~ oueHKH 3HaHHH acrrHpaHTOB rrpOBO,UHTC~ co6ece,UOBaHHe B BH,Ue CrreUHaJIbHOH: 

6ece,UbI rrperro,UasaTeIDI C o6yqaromHMc~ Ha TeMbI, CB~3aHHble C H3yqaeMOH: ,UHCUHIIJIHHOH: ,UIDI 

BbrnCHeH~ 06beMa 3HaHHH: rro orrpe,UeJIeHHOMy pa3,Ueny, TeMe, rrp06JIeMe. 

Co6ece,UOBaHHe MO)KeT BbmOJIH~TbC~ B HH,UHBH.n;YaJIbHOM rrop~e HJlli rpyrrrrOH: 

aCrrHpaHTOB. 

• 	 3am;HTa O'PIeTa 0 TBOpqeCKOM 3a,lJ;aHHH 

,n:JUI oueHICH YMeHHH H BJIa,ZJ;eHlIH acrrHpaHTOB HCrrOJIb3yeTc~ TBOpl.J:eCKOe 3a,UaHHe, 

HMelOmee HeCTaH,UapTHoe peIIIeHHe H rr03BO~mee HHTerpHpOBaTb 3H~ Pa3JIHl.J:HDIX 

06JIaCTeR, aprYMeHTHpOBaTb co6CTBeHHyID TOl.J:KY 3peH~. 

TBOpl.J:eCKHe 3a..n:~ MorYT BbmOJI~TbC~ B HH,lJ.H.BH.n:yaJIbHOM rrop~,UKe HJIH rpyrrrrOH: 

aCrrHpaHTOB. 

IIpoMe~oqHaB arreCTanHB 

,n:OrryCK K rrpOMe)KYTOl.J:HOH: aTTeCTaUHH ocymecTBIDIeTC~ rro pe3YJIbTaTaM TeKymero 

KOHTpOIDI. 11pOMe)KYTOl.J:H~ aTTeCTau~ rrpOBO,UHTC~ B BH,Ue 3K3aMeHa rro ,UHCUHIIJIHHe, B yCTHO

rrHCbMeHHOH: ¢opMe rro 6HJIeTaM. EHJIeT co,Uep)KHT TeOpeTHl.J:eCKHe BorrpOCbI (TB) H 

rrpaKTHl.J:eCKOe 3a..n:aHHe (113). 

EHrreT ¢OpMHpyeTc~ TaKHM 06Pa30M, l.J:T06bI B Hero rrorraJIJ::I: BorrpOCbI H rrpaKTHl.J:eCKHe 

3a..n:aH~. 11pHMep 6HJIeTa rrpe,UCTaBrreH B rrpHJIO)Kemrn 1. 
• lliKaJIbI OneHHBaHllB pe3YJIbTaTOB o6yqeHlIB npll C,lJ;aqe 3K3aMeHa: 

OueHKa pe3YJIbTaTOB o6yqeH~ rro ,UHCUHIIJIHHe rrpOBO,UHTC~ rro 5-6aJIJIbHOH: CHCTeMe 

OueHHBaH~ rrYTeM BbI6opotIHoro KOHTpOIDI BO Bpe~ 3K3aMeHa. 

lliKaJIbI H KpHTepHM oueHKM pe3YJIbTaTOB o6yqeH~ rrpM c,Ual.J:e 3K3aMeHa rrpMBe,UeHbI B 

Ta6JI.5. 

Ta6JIMua 5 

lliKaJIa OueHMBaH~ pe3YJIbTaTOB OCBoeH~ Ha 3K3aMeHe 

OneHKa KpHTepHH OneHHBaHHB 

ACillIpaHT npo.n:eMOHCTPHpOBaJI C<pOPMMPOBaHHble M CMCTeMaTMl.J:eCKHe 3HaIDUI rrpM OTBeTe 

Ha TeOpeTMl.J:eCKHH: Borrpoc 6MJIeTa. IIOKa3aJI OTJIMl.J:Hble 3HaHHH B paMKax YCBoeHHoro 

yqe6Horo MaTepMaJIa. OrBeTMJI Ha Bce MJIM 60JIbillIDICTBO .n:orrOJIHMTeJIbHbIX BorrpOCOB. 

ACIIHpaHT npaBIDIbHO BbIIIOJIHMJI KOHTPOJIbHOe 3a.n:aHMe 6MJIeTa. IIOKa3aJI ycrreillHoe M 

CMCTeMaTMl.J:eCKOe npHMeHeHHe rronyqeHHbIX 3HaHMH: M YMeHHu npM peIIIeHMM 

rrpo<peccMOHaJIbHbIX 3a.n:aQ B paMKax YCBoeHHoro yqe6Horo MaTepMaJIa. OrBeTMJI Ha Bce 

MJIM 60JIbIIIMHCTBO .n:orrOJIHMTeJIbHbIX BorrpOCOB. 

ACrrMpaHT rrpo.n:eMOHCTPMPOBaJI C<popMHpOBaHHhle, HO CO.n:ep)l(aII.J;Me OT.n:eJIbHble rrp06eJIbI 

3HaHIDI npM OTBeTe Ha TeOpeTMl.J:eCKMH: Borrpoc 6MJIeTa. IIOKa3aJI He.n:OCTaTOQHO ysepeHHble 

3HaHHH B paMKax YCBoeHHoro yqe6Horo MaTepMaJIa. OrBeTMJI Ha 60JIbillIDICTBO 
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OneHKa KpHTepHH OneHHBaHHB 

~OnOJIHHTeJIbHbIX BOnpOCOB. 

ACillIpaHT BbITIOJIHIDl KOIDpOJIbHOe 3a~aHMe 6IDIeTa C He60JIbIllHMH HeTOqHOCT5IMH. 

IIoKa3aJI B QeJIOM ycnelIIHoe, HO COnpOBO)J(,[l,aIOrn;eeC5I OT~eJIbHbIMH OIllH6KaMH 

npHMeHeHHe OaBbIKOB nonyqeHHbIX 3HaHIDI: H YMeOOH npH peIlleHHH npO<peCCHOHaJIbHbIX 

3a~aq B paMKaX YCBOeHHOrO yqe6Horo MaTepHaJIa. OrBeTIDI Ha 60JIbIIIHHCTBO 

~OnOJIHHTeJIbHbIX BOnpOCOB. 

3 

AcnHpaHT npO~eMOHCTPHpOBaJI HenOJIHbIe 3HaHH5I npH OTBeTe Ha TeOpeTJ1qeCKHM BOnpOC 

6IDIeTa C cyrn;ecTBeHHbIMH HeTO~OCT5IMH. IIoKa3aJI HeYBepeHHhIe 30aOOH B paMKax 

YCBOeHHOrO yqe6Horo MaTepHaJIa. IIpH OTBeTax Ha ~OnOJIHHTeJIbHbIe BOnpOCbI 6bIDO 

~onyrn;eHo MHOrO HeTO~OCTeM. 

ACTIHpaHT BbITIOJIHIDl KOHTPOJIbHOe 3MaHMe 6IDIeTa C cyrn;ecTBeHHhIMH HeTO~OCT5IMH. 

IIoKa3aJI B QeJIOM ycneIIIHoe, HO He CHCTeMaTJ1qeCKOe npOMeueuoe nonyqeHHbIX 3HaHHM H 

YMeuOH npH peIlleHHH npO<peCCHOHaJIbHbIX 3a~aq B paMKax YCBoeHHoro yqe6Horo 

MaTepHaJIa. IIpH OTBeTax Ha ~OnOJIHHTeJIbHbIe BOnpOCbI 6bIDO ~onyrn;eHo MHoro 

HeTO~OCTeH. 

2 

IIpH OTBeTe Ha TeOpeTJ1qeCKHM Bonpoc 6IDIeTa aCillIpaHT npo~eMOHCTPHpOBaJI 

<pparMeHTapHbIe 30aOOH npH OTBeTe Ha TeOpeTJ1qeCKHM Bonpoc 6IDIeTa. IIpH OTBeTax Ha 

~onOJIHHTeJIbHbIe BonpOCbI 6bIDO ~onyrn;eHo MHO)l(eCTBO HenpaBHJIbHbIX OTBeTOB. 

IIpH BbITIOJIHeHIlli KOIDpOJIbHOrO 3MaHH51 6HJIeTa aCTIHpaHT npo~eMOHCTPHpOBaJI 
qaCT~O OCBoeHHoe YMeooe H npOMeoeooe nonyqeHHhIX HaBbIKOB npH peIlleHHH 

npO<peCCHOHaJIbHbIX 3a~aq B paMKax YCBoeHHoro yqe6Horo MaTepHaJIa. IIpH OTBeTax Ha 

~OnOJIHMTeJIbHbIe BonpOCbI 6bIDO ~onyrn;eHo MHO)l(eCTBO HeTO~OCTeH. 

9. 	 MeTo,UHQeCKHe MaTepHaJIbI, onpe,UeJIBIOIUHe npon;e.uyPbl OneHBBaHHB pe3YJIhTaTOB 

06yQeHHB no ,UBCn;HnJIHHe 

3a,n:aHJUI M5.I TeKymero KOHTpOIDI H npOBe.n:eHIDI npOMe)I(yrO'lHOH aTTeCTauHH .n:OJDKHhI 

6bITb HanpaBJIeHbI Ha ouemlBaHHe: 

1. 	 ypOBIDI OCBoeHIDI TeOpeTHqeCKHX nOIDITHH, HayqHbIX OCHOB npo<peccHOHaJIbHOH 

.n:e~lTeJThHOCTH; 

2. CTeneHH r0TOBHOCrn aCImpaHTa npHMeIDITb TeOpeTH"lleCIGie 3HaHIDI H npo<peccHOHaJIbHO 

3Ha"llHMyro HH<p0pMaUIHo H OueHHBaHHe C<pOPMHPOBaHHOCTH KOrHHTHBHbIX YMeHHH. 

3. npHo6peTeHHbIX YMeHHH, npo<peccHOHaJIbHO 3Ha"llHMbIX .n:IDI rrpo<peccHOHaJIbHOM 

.n:ejlTeJThHOCTH. 

10. 	 THnoBhIe KOHTpOJIhHble BonpocbI H 3a,UaHHB HJIB HHhIe MaTepHaJIbI, 

He06xo,UHMble ,UJIB OneHKH pe3YJIhTaTOB OCBoeHHB ,UHCnHnJIHHhI 

l1epe"lleHb KOHTpOJIbHbIX BonpocoB H 3a,n:aHHH M5.I c.n:a"llH KaH.r:r;H.ZJ;aTCKOro 3K3aMeHa no 

HayqHOH CneUHaJIbHOCTH 1.5.6. «nHoTeXHOJIOrIDI» pa3pa60TaH C y-qeToM HayqHbIX .n:ocTH)I(eHHH 

HayqHo-HCCJIe.n:oBaTeJIbCKOH lIIKOJIbI Ka<pe.n:pbI. 

THnoBbIe TBOpqeCKHe 3a.n:aHIDI: 

1. 	 YTHJIH3aI:(ID1 CeJIbCKOX0351HCTBeHHbIX OTXO.nOB C nOMO~IO MeTO.n:OB 

6HOTeXHOJIOrHH. 

2. 	 C03.naHHe TeXHOJIOrnH .nIDI BOCCTaHOBJIeHIDI OKpJ)I(aIOIIJ;eH Cpe,Z:(bI C 

HCnOJIb30BaHHeM reHHO-HH)I(eHepHO-MOJJ:H<pHUHPOBaHHDIX MHKpoopraHH3MoB. 

3. 	 nHOTeXHOJIOrH"lleCKHe MeTO,Z:(bI C03.n:aHIDI HOBbIX BaKUHHHbIX npenapaToB. 

4. 	 OCHoBHble npHHIUfnbI nOBbIIIIeHIDI KaqeCTBa npo.n:YKUHH 6HOTeXHOJIOrIl"lleCKHX 

rrpOH3BO.n:CTB 
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2. 

COKpameHIDO KOmrqeCTBa 

Ha IID'HJ'\iler)e BbIDOJIHemI51 

CTOtIHbIX BO,n; B 

HMMYHOMOJlYJUITOPOB, 

HMMYHOCTHMYJUITOpOB. 

IIpO.n;yKTOB TP:aH(~<p()plVlau:HH OOl~aH:aqleCI<:HX CO(;lU:!HeHHH w,epJMt:J1TGI 

MHKp06Hl>IX MeTOK. 

4. HCTOtIHlIKOB 

HH3IIIHX OTXO,n;OB H 

paCTHTeJIbHOrO 

KOMIIJIeKT BOIIPOCOB H 3a.r~aH[HH B ,nn"up' YTB(;p)K,lJ;leH13HX 6HJIeTOB "".... ,"TTTFT'ro,rr Ha 

C:rrn:PTOB, 

.1VJUl.JOAXl 

Tr",fiPTY"'P «XTB». 
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llpMJIO)l{emfe 1 
TIITIOBOH .pOPM:bI 3K3aMeHaJIMOHHOrO 6MJIeTa ...T ..... K""... 

llporpaMMa 

Ka.e~pa 
MHHONPHAYKHPOCCHH XHMHH n t)llOTt~XH[OJ}Onrn 

cl>rAOY BO «llepMcKHH HaQHOHaJIbHblH 

HCCJle,n:osaTeJlbCKHH IIOJlHTeXHWIeCKHH 

YHHsepCHTeT» (llHIDIY) 
.n;HCQHIIJlHHa 

«EnoTeXHOJIOrIDI, B T.q. 6MoHaHOTeXHOJIOrIDI» 

NHJlET Ngl 

MHKpoopraml3MOB. HCTOqJIHKll yrJIepo,na, MOTa, .poc.popa; .paKTOPI>I POCTa, 

CI>IpI>e, HCIIOJII>3yeMoe B 6HOTeXHOJIOfHqec:rrnx IIPOH3BO,nCTBax (KOHmpOJlb 
3HaHUU) 

1. 
IIpe.Ill[lleCTI~eH[HIl[Kll 

2. MeXaHH3MI>I Ha MHKpoopraHII3MI>J. Oco6eHHocTH 6HocHHTe3a. 

CTa,z:um H OqaCTKll. C03,naHIDI BbICOKOaKTHBHI>IX npo~eHTOB 

(KoHmpOJlb YMeHuii) 
3. oT6opa 6MOJIOrHQeCKOrO MaTepHaJIa ,nJUI ,neTeKll,HH B 

JIW'IHI:,IMH q:1H3HKiO-}i:.:H1'vUfl:leCIGfMH MeTO,naMH (KoHmpOJlb YMeHuii u 
6JlaOeHuii) 

___ r. 
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NQ 
II.II. 

COAep~aHHe H3MeHeHHH 

,L(aTa, 

HOMep IIPOTOKOJIa 
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