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1. 06~He IIOJIOmeHHH 

Pa6oqa5I IIpOrpaMMa ,n:IICIJ;IIIImIHbI «XIIMIIqeCKa5I TeXHOJIOrII5I TOIIJIIIBa II 

BbICOK03HepreTIIqeCKIIX BeIIJ;eCTB» pa3pa60TaHa Ha OCHOBaHIIII CJIe.n:yIOIIJ;IIX HOpMaTIIBHbIX 

,n:OKYMeHTOB: 

• 	 IIpIIKa3 MIIH06pHaYKII POCCIIII OT 20.10.2021 N 951 «06 YTBep)K,n:eHIIII <pe,n:epaJIbHbIX 

rocy,n:apCTBeHHbIX Tpe60BaHIIM K CTpyKType IIporpaMM IIo,n:rOTOBKII HayqHbIX II Hay"IHO

IIe,n:arorIIqeCKIIX Ka,n:POB B aCIIIIPaHType (a,n:'bIOHKType), YCJIOBII5IM IIX peaJIII3aIJ;lIlI, 

cpOKaM OCBOeHII5I 3TIIX IIporpaMM C yqeTOM Pa3JIlIqHbIX <pOPM o6yqeHII5I, 

06pa30BaTeJIbHbIX TeXHOJIOrIIM II oco6eHHOCTeH OT,n:eJIbHbIX KaTeropIIM aCIIlIpaHTOB 

(a,L{'bIOHKTOB)>>; 
• 	 IIOCTaHOBJIeHlIe IIpaBlITeJIbCTBa P<D OT 30.11.2021 N 2122 «06 YTBep)K,L{eHIIII 

IIOJIO:IKeHII5I 0 IIo,n:rOTOBKe HayqHbIx II HayqHo-IIe,n:arOrlIqeCKIIX Ka,n:pOB B aCIIIIpaHType 

(a,n:'bIOHKType))); 

• 	 CaMOCT05ITeJIbHO YCTaHaBJIIiBaeMbIe Tpe6oBaHlI5I K peaJIII3yeMbIM IIporpaJ\.1MaM 

IIo,n:rOTOBKII HayqHhIX II HayqHO-IIe,n:arOrlIqeCKIiX Ka,n:pOB B aCIIlIpaHType IIepMcKoro 

Ha:u;IIOHaJIbHOrO IICCJIe,n:OBaTeJIbCKOrO IIOJIIiTeXHlIqeCKOfO YHIIBepCIITeTa; 

• 	 Ea30BbIH IIJIaH ITO IIpOrpaMMe aCITIIpaHTypbI; 

• 	 IIacITopT HayqHOM CITeIJ;lIaJIbHOCTIi. 

1.1 I(em. yqe6HOH AHCIJ;HIIJIHHbI <pOPMIIpOBaHlie KOMIIJIeKCa 3HaHIIM, YMeHIIM II HaBbIKOB B 

06JIaCTli XIIMlIqeCKOM TeXHOJIOrIIII He<pTe- II fa30IIepepa6oTKII, He<pTeXIIlvfIIqeCKOrO II 

OpraHlIqeCKOrO CIIHTe3a. 

1.2 MecTo YQe6HOH AHCIJ;HIIJIHHbI B CTpYKTYpe o6pa30BaTeJIbHOH IIpOrpaMMbI 

):(IICIJ;IIIIJIlIHa «XIIMlIqeCKa5I TeXIIOJIOrlI5I TOIIJIIiBa II BbIcoKo3HepreTIIqeCKliX BeIIJ;eCTB» 

5IBJI5IeTC5I ,n:IICIJ;IIIIJIIiHOH IIO BhI60py 06pa30BaTeJIbHOrO KOMIIOHeHTa IIJIaHa aCIIlIpaHTa. 

):(IICIJ;IIIIJIIIHa IICIIOJIb3yeTC5I IIpli IIo,n:rOTOBKe K c,n:aqe KaH,n:II,n:aTCKOfO 3K3aMeHa IIO 

CIIeIJ;IIaJIbHOCTII 2.6.12. - XIIMlIqeCKa5I TeXHOJIOrII5I TOIIJIIiBa II BbICOK03HepreTIIqeCKliX BeIIJ;eCTB. 

2. IIepeQeHb IIJIaHHpyeMbIx pe3YJIbTaTOB o6yQeHHH IIO AHCIJ;IIIIJIlIHe, COOTucceHHblX C 

IIJIaHHpyeMbIMII pClYJIbTaTaMH OCBoeUIIH o6pa30BaTeJIbHOH IIpOrpaMMbI 

B pe3YJIbTaTe IByqeHII5I ,n:IICIJ;IIIIJIIIHbI aCIIllpaHT ,n:omKeH ,n:eMoHcTplipoBaTb cJIe,n:yroIIJ;lIe 

pe3YJIbTaTbI: 

3uaTb: 

IIpIIHIJ;IIIIbI pa6oTbI, TeXHlIqeCKlie xapaKTeplicTIiKII, IIpIIMeH5IeMbIe KaTaJI1I3aTOpbI, 

xapaKTeplicTIiKII IIOJIyqaeMbIX ITPO,n:YKTOB IIpliMeHIITeJIbHO K HOBbIM TeXHOJIOflIqeCKIiM 

pa3pa60TKaM IIOJIyqeHII5I TOIIJIIIBHbIX KOMIIOHeHTOB; 

IIPIIHIJ;IIIIhI pa6oTbI, TeXHlIqeCKIIe xapaKTeplicTIiKII, IIplIMeH5IeMbIe 3KcTpareHTbI, 

paCTBOplITeJIIi II aKTIIBaTOpbI xapaKTepIIcTIiKII IIOJIyqaeMbIX IIPO,n:YKTOB 

IIpIIMeHIITeJIbHO K HOBbIM TeXHOJIOrIIqeCKIiM pa3pa6oTKaJ\.1 ITOJIyqeHII5I MaCJI5IHbIX 

KOMIIOHeHTOB. 

YMeTb: 

aHaJIII3IIpOBaTb pa60ry TeXHOJIOrlIqeCKIIX cxeM IIpliMeHIITeJIbHO K HOBbIM 

TeXHOJIOflIqeCKIiM pa3pa60TKaM IIOJIyqeHII5I TOIIJIIIBHbIX KOMITOHeHTOB; 


aHaJIII3IIpOBaTb pa60ry TeXHOJIOrlIqeCKIiX cxeM IIpIIMeHIITeJIbHO K HOBbIM 


TeXHOJIOIlIqeCKIiM pa3pa60TKaM ITOJIyqeHII5I MaCJI5IHbIX KOMIIOHeHTOB. 


BJIaAeTb: 

BJIa,n:eTb MeTo,n:IIKaMII pacqera o6opy,n:oBaHII5I II aHaJIII3a ITOJIyqaeMbIx IIpO,n:yKTOB 

ITpliMeHIITeJIbHO K HOBbIM TeXHOJIOrlIqeCKIiM pa3pa6oTKaJ\.1 IIOJIyqeHII5I TOITJIIIBHbIX 

KOMITOHeHTOB; 
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BJIa,UeTb MeTO,UI1Kal\fIl paCtlCTU o6opy,UOmlHIUJ 11 amlJII13a nOHytraeMblX npO,,'lYKTOB 

npUMeI-IHTeJrbHO K HOBbIM TeXHOnOnrqeCKHM pa3pa60TKfu\1 nOJIYLlemm MaCJUIHbIX 

KOMnOHeHTOB. 

3. CTpYIuypa Y1.fC6HOH ,~HCunllJIllIJbl no BU)J.aM II (lwpMaM Y'lc6HOii pa60TbI 

4. Co.nepJImfHfe yqeOHOH .nncmm.rmHhl 
4.1. CO)J.cp'Kallllc pa3,1:(CnOB H TeM ytIeOHoH .nUCI1UOmlHbl 

PaJ.llcn 1. HOBbIe TCXHOJrOrlP-IeCIOlC pa3paGoTKM l:l npOM3BO)J,CTBe TOTIJIHBHblX ICOMrrOHeHTOB. 


HOBble npoueCCbI H nYUI YCOBepweHcTBonaHlUI CyTI~ecTBylOmHx rrpoueccoB nOJIYLleHII5I 


KOMfIOHeHTOB Kap6IopaTopHbIX, peaKTH13HbIX, H .u113em,HbIX TommB C ynYQllIeHHbIMl'l 


9KcnnyaTamroHHhIMH xapaKTcpHCHIKaMH. 


(.1 2, CP -29) 

Te!'>1a 1. KaTam'ITMtleCI<Hfi: II rlI'upoKpeKHHf' (TOJ1J!HBHbIH BapHaHT). HOBbIe I<aHlJ1H3aTOphI 1'1 

ycnoBIuI HX I1CfIOJlh30BaHIUL HOBble TeXHonorWleCI<He peIllCHH51 npHMeHliTenbHO K ,UaHHOMY 

npOl1.eccy. 

TeMa 2. fHJ.lPOO'lHCTKa. HOBble IGlT11J1113aTOpbJ 11 YCJlOBIUI MX MCnOJlb30BUHWI. HOBbie 

TeXHOnOfllQeCKHe pellleHI151 npaMeHl1TeJ1.bHO l( ,!J.aHHOMY npoueccy . 

TeMa 3. M30MepU3aUH5I H KaTallHTHtIeCKMH pmpopMMHr. HOB1Ie r<aTamI3aTOphI H YCJ10BH5I 

fIX HCnOJI130Bar1H5I. HOBbIe TeXHOJIOrI1QeCKHe pellleHi'i5l npI1MeHl1TenhHo K D.aHHoMY npoueccy. 

Pa3,Uen 2. HOBhle TeXHOJIOHIyeCKHe pc13pa60TKH B npOH3BOD.CTBe MUCJIJIHhIX KOMnOHeHTOB. 

HOBhle npouecchI I1 nyuI ycoBepllleHcTBoBaHH5I cYlileCTBYlolilHX npoueccon nOJ1)TLIeHH5I 

MaCJ15IHbIX KOMTIOHeHTOB C YJ1YLImeHHhIMH :HCCflJ1yaTaUI10HHbIMH xapru,TepI1CTHKUMH. 

(Jl- 3, CP 29) 
TeM3 4. BaKY)'MHM neperoHKa Ma3YTa. llpHMeHeHl1e HOBhlX KOHTaI(THhIX YC'I'pOH.CTB, 

BaI()'yM c03.umollleH armapaT)'phl. 

TeMa 5. CerreI<THBHM OYHcn:a MaCJT5IHbIX .unCTl:IJ1JUlTOB H .ueac<paJIbTInaTOR. 

)J,eaccpanbTH3aLW5I rYJ.lpoHoB. I1crrOJlb30BaHHc HOBhIX 3KcTpareHToB, 3KTHBUPYlOlUI1X ,l:(06ano1(, 

KOHTaKTHbIX YCTPOMCTB. 

TeM3 6. )J,enapaclJI1HI13aLul5! JJI1CTH.rrmrnlblX II OCTaTO'1HbIX pa<pHHaToB. flpMMeHeHHe 

aI(THBHP}'1Dll{HX D.oGanoK. 

Tei\'!a 7. fHnpoKpeKHHr 11 nI1l.pHpOBaHHe MaCJUIHblX KOMrIOHeHTOB. HOBbIe I<aTaJIII3aTOpbl 

II YCJIOBI1H HX HcnOJrb30BaHH5L 

Pa31(eJ1 3. TeXHOJIOrHllecKue paCLleTbl Hcno.TIb3yeMoro o6opY1(OnaHH51 npHMeHHTeJIbHO I( HOBhIM 

TeXHOnOfHyeCKMM pa3paGoTKaM, HCnOJlb3yeMbIM rrpH npOH3BO;~CTBe TOIIJlHBHhIX KOMrrOHeHTOB. 

(n3-3, CP-lS) 
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Tt:MU 8. P.1a1'epl1aJlbllbll1 H rCllnol3ofi 6UJlaI-lCbJ peaKTopoB !(a1'aJUiTIFleCKoro I<peKHHra, 

pH{l)QpMI1Hra H30i.,lCPH3t1UI1H, fH)J.POOIIHCTKII, tU1KH.1HpOBaHH5!. 

leMa 9. PcrncHI1c 3a,L{a4, ClUI3UHHblX C cpa30BbIM pUBHonccueM I1H)J.HBJ.VlYaJ1hH1IX 

YfJlenOLtOpOLtOB 11 Y3KHX HecpT5!HbIX qlpUIGJHM 

Pa3lleJl 4. TeXHOJIOrH1:!eCKHe paCqCTbI HcnoJlb3yeMoro 06oPYlloBaHIUl. npHMeHHTeJlbHO K HOBbIM 

TeXHOJIOfWleCKllM pa3pa60TKaM, llCnOJlb3yeMbIM npH np0113BOLtCTBe MaCJI511-lhIX KOMnoneHTOB. 

(113 3, CP -15) 

TeMa 10. MaTcpllaJlbHblH 11 TeflJIOBOH 6,waHcbI, reOMeTpI1QeCKHe pa3MephI 

3KcTpaKQHoHHhIX KOJlOHH, KO)10HH pereHepamm pacTBOpHTeJl5I, KpHCTaJlmI3aTOpoB, I1Crrapl1Temr 

nponaHa 

TeMa 11. M,rrepna:lhHhlH II TCO,10130H 6a.mHlcbl, reO;\leTpWreCKHC pa'3MCpbI peaI(TOpa 

m'upooI.IHCTKH MaCJI5IHblX (~paKIlHH 

4.2. IIcpeqeHb TeM npal(TnqeCIOfX 3alUITIIH 

Ta6mrua 2 
TeMbl npaKTHLfCCI\MX 3alHITHH (m nVHKra 4.1)-r--:-:----r N.o ' I HaHMeHOBalIHe 11pe,UcTaBJIemre- I HOMep TeMbl HaJIMeHOBUHIIC TCMbl rn.n. I oueHOl.IROrO oueHOl.IHOfO 

, )J.HCUHnnHHhI rrpaKnrqeCIWrO 3amrnUI II Icpe.u.CTBa c~e.u.cTBa 

1 8 Co6ece'[(oBaHHe.MaTepl'HlJ1brlbrH H TenJIOBOH BorrpochI no TeMaM 

I 6aJIaHCLI peaKTopoB TBOpqeCKOe I pa3,UenaM 

rcaTIlJlHTHqeCI(Qro "peKl1Hra, ,LtnCI.(I1llJ1HHhI. 

pmpopMHHTa H30MepmalllUl. ; 

3a,L{aHl:Ie. 

Teil'!bl TBop"lecKHX 
I

r:H.iJ.POOl.Il1CTKli. am(ll;LHpOB~Ui;UI I 3a,Il.ru:IHH. 
I! I 

2 9 • Pernerme 3<1}184. CB5'!'3aJIHhIX C I Co6ece)J.onmme. Borrpochl no Te~mMI 
I 

I 
/ pa3.lleJlaM 

HH.llHBlmyaJlbHblx yrncBoilopO,UOB, 3a,Il.aHHe. 

<Va30BbIM paBHoBccHCM ITBOpqeCKOe 

.llHCI.(flIIJIHHbL 
I Ter-..fbI TBOpqeCI<HXH Y3KHX HcejrnlHblx <ppm<QHH I 
I I 3a,narIlli1. 

... I Bonpochr no TCMaM:J 10 MaTepHaJlbHhIH H TCTIJIOBOI1: IC06eCC..'loBaHHe . 
II pa3,UeJiaM6arraHcbI, reOl\fCTpWlccKHe , TBOptICCIWC I II 


pa3MepbI 3KcTpaKluwHHblX 
 I )J.HCUIIIIJIHHbI. 

KonOHH, KOJIOHH pereHepamIH 

38,L(ar-THe. 

TeMbI TBOpQeCKHX 

paCTBOpl1Te,'Ul, J<PHCTaJIJlH3aTOpoB, 33,llamIit
I HcnapmemI rrporraHa . 

I---~ . 
4 11 BorrpochI no TeM&\l 

6aJIaHChI, fcoMeTpH"IeCI(H:e TBOpqeCIWC 

MaTepnaJJhHblH M TCnJIOBOH !Co6ece)J.oBaI-rne. 

/ pa3,[(CJIaM 

I ,L(HCll}mJIHHhI. 

MacmU-lblX (j)pm<;lJ.uJ1 ; I TeMM ~TBOpQeCKHX 

pa3MepbI peaKTopa ra'upoo'-IHCTKH !3a.naHUC. 
I 
; I 3a,Il.aHMH.I ~ .. . ~-.~--,~.~ -.~ 

4.3. nCpeIleHh TeM Lt..IUI caMocTo}ITc,I1bHoll paooThl aCl1MpaHTOB 

CaMocTOJITeJIbHM pa601'a aCflHpaHToB 3aJ<JIlOQaeTC.H B TeopenltJecKoM H3Yl.leHHl1 

KOHKpeTHblx BorrpocoB H BbIIIOHl-reHIUi TBOpqeCKHX 3anaHuH. 
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Ta6mma 3 
leMbi caMOCTmlTCJlbHhlX 3a,UaIl HH 

~-N!-2--'-H-.-O-l\--'1C-p-T-e-M-b-I-'I'----H-a-.Y~~leHoBaIIH: TeMbl I.HaHl'\-'le-H-o-B-a~~Hel Ilpe~cTaBneHHe I 
,n.IL ,1I}ICIJ;lmmfHbl caMOCTO~TeJlbHOH pa60TbI , OueHO'IHOrO I OIl,eH01:.JHOrO 

C e.llCTBa ' c e.llCTBa . 

1,23 Mexaml3i\1, TepMO}lHHUMHKa, CooecenOBaHl1e BonpOCbI no 

KHHCTIIKa OCHOBfiblX pearmHl1 TeMfu\1 I pa3.n:eJIaM 

npOTeKaI.OllUIX B llpollcccax llHCUHllJIHHbI 

KanUlHTH yeCl(oro Kp~KHHra H 

rY1.llpOKpCrumra 

MexuIIH3M, TCpMO)JJmaMI-ma, 

KHHeTHKa OCHOBHblX peaK1lHM 

npOTCKaIOlll,HX 13 nponecce 

rH.llpOO'lI1CTKH 

lV!cx3mJ:IM. TepMtE\llliai\lH!\(\. 

KH.HCTIIKa OCHOllHbL\ pCLlKUll1~i 

llPOTCKaIOUl)IX n npoueccax 
H30Me H3aIJ.HH II II opMHHra 

<DpaIOlHOHHbIM H XI1MIiLfeCKl1M TBOp'tICCKoe TeMbI TBOp'IeCKHX 

COCTUB .llI1CTHJITl5ITHbiX 11 . 3a.n:aHHC 3a.umIHM 

OCTaTO'iHhIX :--1acmlHbIX 

K01'.mOHClnOB 

PaCTBopHTem·! H <lKTl1mnOpbl 

npOll,eCcOB CeJICKTHBHoi1: 

OtmCTKH H )leaCCparrb TH3aUHH 

PaCTBOpI-fTeJUI H aKTIIBaTopbI 

npouecca .llenapa{lnIHH3aUI1H 

MaCJUIHblX KOMTIOHeHTOB 

3KCIIJlYUTClLlllOHHbIH H qHf:mKO

XHMHLICCl<HC Xapal\TCpHCrI1KIl 

MUt,;JDHIblX KO!'<lrIOHCHTOB lW\;Jl\; 

5. MCTOJlH"Icclme YK~13aHIHI LlJUI acnnpaHToB no H3Y'ICIUIIO jlHCUIInJUllIbl 
I1pn 113yqeHHH JJ:HCUHnmfHI)1 «XHMw·IecKIDl TeXHOnOr115f TOTIJIlIBa 

llblCOKo3Hcprenp'lecKHx BCmCCnn) acnHlxlllTaM UCJlcC006pa3Ho BhIITOmLHTh CJIe.llYIOmIIe 

PCKOl\lcH)laUI1H: 

1. 113YLleHHc Yl.le6HOfI ,UI1CLlHl1!lHllbJ JWJDl\110 BCCTHCb CHCTel\IaTI1 LleCJ<H; 

2. I10cne H3YQerUI5f KaKOrO-JIH60 pa.3.n:cJIa no yqeOHIucy MJIH KOI-ICneKTHhIM MaTepMaJIaM 

peICOMeH,lJ,yeTcSl no naM5fTM BocnpoM3BecTM OCHOBHble TepMHHbl, onpe.n:eJIeHH5I, nOIDITH5I pa3.lleJIa; 

3. BcSI Te1>.mTf.fKa BonpocOB. H3YLmeMblX caMocTo5TTenbHo, 3arraeTC1I npeno.n:aBaTenCM. liM 
)Ke "laIOTCSI HCTO'tIHHKH (B nepBYlO otJ:epe)lb BHOBb 113JJ:aHHble B nepHO}lH'tleCKOM HaytlHoM 

J1lnepuType) )J)I}{ 60nee )leTaJlbHoro nOHHMaI-HHI BonpOCOB, 03BYLleHHhIx Ha JIeKUFm; 
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6. IIcpclleuh Ylleono-M:eTOJI.lf'ICClwro, 6H6JlHOTc<mo-cnpaBOQUOrO, HHq>0pMaUHoHHoro M 

HIHpOpl'tlaU;UOHIIO-cnpaBollHol'O ooeClIcrleulHI fum pa60Thl acnUllaIna no lUiCIUiDJIlfHe 

bUOJlHOrpaci)Hl.leCI.;:oe onncaHHC 

(aBmop, 3a2JLQ(Jue, (JUO U30aHUJi, .'lIecmo, U30ameJlbCIJ1BO, 
zoO U30amm, KOJLU'leClJlaO cmpmlUlj) 

2 

1 OClJOBUaH JlllTcpll'rypn 

, /{anycmull B.M... Typee(1.4.A. TeX1WJlO2WI nepepouol1l1{U lIerjJf121./. 

£..]. 2. CPU3Uf{Q-XU~1-tll'{eCKUe I1pmfeCCbl. - M.: )(U~1-tUfl, 2015. 400 c. 

/{anycmwi HAl, T01UWH0206 HI!. (/)YKC HF. TeXNOllOZlm 
nepepa60mKu 1-1 erjJmu. t{ 3. npOU36oocm6o lIerjJnvllIblx 

.1talllepUORO(J. -l'vf: XU.14Ufi, 2014. 328 c. 

Ha k'arjJeope, 2 3K3. 

Ha KacjJeope, 2 91<3 

________2-"--Jl"-'0.-....(I. OJ!!! In..~.!...L:!.I.~15~...~I.I1.!_'epa·ltP!1 .................._________..._ ..___-1 

2.1 Y'ICOHl.>IC II 

CA. TexHOJI02U51 2JIYOOKOU nepepa60lflKu lIecjnHu 11 

- YcjJa: TUJ7e],12002. - 671 c. 
69 

AX.Mem06 A. cP.. Eaylltlll o'A. T:?,J/601WJi nepepa60mKa lle(prnfll102o 

CblPbfl U cjJU3UKO-XU,;lHt'leCKUe G/WJIU3bl lleq)menpooYKlnOG ecex 

cma()uiJ nepepa60mKu IIcrimm. )/qw: Heqmze?030GOe ik'lo. 
2013. - 288 c. 

1 
Ha KarjJeope, 1 31(3 

BeemIIUl,' n H Hn)'/ XU.11U 
'
ICc/\'WI IneXIlO.IU(,ILH II OIlUllJeXlIo.·/02WI 

I--_....,-__..~__.. 2.3 HopManulHO-TCXIIl1' ICCI;::UC H3,uUHIlH 

rOCT 51866-200 (EH 228-99). Hal1uollwlbHblil cmaHoapm 

PoccuikKOii (/Jeoepatfllu. Ton/waG Momopuble EEH3I1H Tex9Kcnepm 

HE3Tl1JIHPOBAHHbl11 
rOCT 1022 7-86. j\;le;)lc-;;'~,}'dapcmaelllIlJI£i cma}u)apm. Tonm-/(!a a!lfl I 

2 
peGlnnUal-lblX ()Bl1?OmeflelJ. 

TeX3Kcnepm 

raCT P 55475 - Hcn{UOHWlbliblii CmOH()(Ij}t11 POCCUiiCKOii 

(/JeoepaZ{uu. TonJlueo OU3eJlblfOe 11 ap,wIU'lecKoe3 TeX3Kcnepm 
oenepeqJZlHupoeamwe. TexllU l leCl(Ue YC/106UJi 

rOCT P 55394 - 2013. HatfuOHWlbHbll1 cmm1i.)apm POCCUi"lcKoCi 

(/)ec)epm{Ul{. lvfac/1{/ C;lI{GOllllble 003061.:>1(;' HeUCnO!lb30(JOHHb/.e U4 leX3K~ 
cjJP([10fllll, lie c()()ep;>lCaUfIIC ({(X!JClJibll1eIlU(J 

6 




6.2. ilepc'lcHb PCCYPCOB mltP()pl\mUHOlIllo-Te.rH.~IWi\IMylnlleaIUlOlIlloH ceTH «I1HTepHeT» 

6.2.1. I1n$opMaIUHlHllhIC II 11ll~opMaUIIOHllo-cnpaBO'HlbJC CHCTCiHbl 

1. 3JleI<Tp0IUHUI 6n6m:lOTel<a I1epMcKoro HaUI:lOHUJlbHOrO HccnenOBaTenhCKoro 

nomrreXHH'1eCKOrO YHHBepcHTeTa [3JleKrpoHHbU{ pecypc] : [noJUIOTeKcToBruI 6a3a ,n;aHHbIX 

3JIeI<TpOH. nOK., H3,n;aH. B I-b.n-Be ITHHTIY] / TIepM. ltaLL. HCCJlejJ,. nOJIHTeXH. YR-T, HaY1i. 6-Ka. 

TICPlllb, 1999-2022. '-- Pe)I<l1M ;lOCTYl1a: CBo50JHlbJH. 3ar]]. C 3KpaHa. 

2. 3J]eKTpollHo-6HomloTer-mU51 CT!CTCMU VhnUTeJIhCTBO (CnaHh)} [JJ1eKTpOHHbIH peeypc] : 

[nOJIHOTeKCTOBaJI Gena naHHbIX : )JIeI<TPOH. BepcHH I(H., )J{ypH. no rYMaHIfT., o6u.(ecTB., eeTeCTB. 11 

TeXlL HaYKaM] I 3rreKTp0I-I.-6Ii6JI. CHCTeMU «1'i3.n-Ba «JlaHb». - CaHKT-ITeTep6ypr, 2011-2021. 

Pe)IUIM nocTyna: https:/lc.lanbook.com/, no IP-a.npecuM KOMTIbIOTep. ceTH TIepM. Hall,. HCCJIen. 

nOJIHTeXH. YR-Ta. - 3arJI. C 3KpaHa. 

3. ProQuest Dissertations & Theses Global [3JleKTPoHHblK pecypc] : [norrHoTeKcToBruI 

6a3u ,u;aI-lHhlX : }J,lIC. Ii .nHlli10MI-Ible pa60ThI HU I1H. )13. no BceM lnpaCn}(M 3HaI-rmI] I ProQuest LLC. 

- Ann Arbor, 2021. PelImr-.·f JlocTyna: no IP-allpecaI\1 l<Ol....mbloTcp. 

CeTl1 rkpM. HaQ. HCCJIe.n. nOJIHTeXH. YH-Ta. - 3arJl. C JKpaHa. 

4. Cambridge Journals [Electronic resource: nOJIHOTeKCTOBruI 6a3a .naHHbIX : 3neKTp01:I. 

)KypH. no rYM3HMT., eCTeCTB., 11 TeXH. I-IaYKaM Ha aHm. 513.] I University of Cambridge. 

Cambridge Cambridge University Press. 1770-2022. Pe'ImM 1l0cTyna: 

https:l/w\vw.c3mbridge.org!core/. 3arJL C :JKpanCl. 

5. HaYQHan 3JIewrpolHla5I o116J1l10TeKa eLibrary [3neKTpOm-lblfr pecypc 

nOJIHOTeKCTOBM 6a3a .n:aHHbIX : 3JWKTPOII. )Kyp~L Ha pye., aHm., HeM. 513. : peep. 11 HUYKOMCTp. 

6a3a ,n;aHHbrx] I HaytI. 3neKTpoH. 6-Ka. MOCI<Ba, 2000-2022. - Pe)l(11M nocTyna: 

https://elibrarv.l'll/. 3arrr. C :)KpaHa. 

6. Scopus [Electronic resource : pe4>.-6H6mwrpa4>. H HaYKoMeTp. (6u6JIHOMeTp.) 6a3a 

naHHbIX Ha aHfJI. 5[3.] / Elsevier. Amsterdam, 1960- Pe)KHM nocTyna: 

httPS:!!Vl\\IW,Scopus.cOl11. - 3arJI. C )Kpal-la. 

7. OnHcanHe MaTepHaJlbHO-TexnH~lccKOH 6a3LI, Heo6xo)l.IfMOH )])151 OCYlllCCTBJICIUUI 
o5pa30BaTcJ"IbIIoro npolJ,ccca no )l.HClJ,lmJIIIHC 

7.1. OCHOBHOC ytleOHOe o6opy.nonmlHc. PaGo'lee iIICCTO aCIIupauTu. 

4 
,

HaUMCHOBaHHC H MapK<l ii 

o60pY)l.OBntIIHI (CTCH)l.U, I 
I (POpl\Ul npU06pCTeHlUI / BJIa)l.eHHHN!! KO.!1-BO HOMep

MaKe-ra, nJlal.:aTU, (co6cTBeHHocTb, onepaTHBI-IOe 
n.n. ctJ,. aY,LUITOPHH

JIa60paTopHoe ynpas.fleHHe, apcHtJ,a H T.n.) 
I i 


1 

o6opYJloBaHH~) 

2 4 53 
I I1H(ppaI(paCHhIH <DYP1e i 

,1 j OnepanIBHoe ynpar3JIeHHe 02D1 I cneKTpoMeTp <DCM-1202 
II iI 000 «MOHHTOPHHD) 


I KOMnJIeKT o6opy.nOBaHIUII(JIH I 

I2 i alH1J1H3a xapaKTepHcTHK 1 OnepaTHBHoe yrrpaBJIeHHC 020I I 

I 6HTYMHbfX MZlTCpml.J10B 
, 

! 
I ., I l{Ol\·tnJIel<T ooopvn:onmll!51 ;LJHI ~..---- I - . 407
i ' I • !. UilepaTl1BHOe ynpClBJICIHIC
,_-_iJ1!ram138 qm:mlw-XnMI{ lJeCKHX.. _.....__.!... __....•____.._. ___._.___.___.___.____.~___ 
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8. <l>OH,:~ onenO'tHhlX CPC;1.CTB 

OCBocHHe YQe6HOrO NlaTepl1fu1a lUfCUHIJJII1HLJ 3arlJlaHHpOBaHo B TelleHHe OlUloro 

ceMecTpa. <l>OPMoH KOHTPOJl}! OCBOCHIUI pe3YJlbTaTOB ooyqelUHl no ,nHCUHnJIHHe 5lB.I15!eTC5! 3at.leT, 

rrpOBO)lHMblH c yqeTOMpe3Y.l1hTaToB TeKymero KOHTPOJ15.J. 

8.1. 	 Onucaulic nOlm3aTeJICH Ii KpnTepllcB OUCHHBallHH, onHcallHC mn:aJI 
OUCHHBaHlIH. 

Korn-po.l1h KalJeCTI3a OCBOeHl151 llHCIurnJIHHbl I3KJIfOl raeT B ce65I TeKYll(HH KOHTpO.l1b 

ycneI3aeMOCTH 11 npOMe)KYTOLJHYKl 3TreCrallll1{) acm-ljXHlTOB. 

TCI\:Ylll,lIH KOHTpOJlb 

TeKYlllHH KOHTponb ycneBaeMocTH o6ecne'1}lBaeT OUefIl<Y OCBoeHWI ,n;HCIJ.HrrJIHH H 

npoBoLlJITC~1 B liJopMe co6eCe)loBaHlul II 3UUJ;HTbI OT'leUl 0 TBOpqeCKOM 3a,namIH. 

• 	 Co6ece)]'oBaHilc 

):{.11~ OUCHI<H 3HUIHfli aCl1l1paHTOB npoBo,nHTC5! co6ece,noBaHHe B BH)le CrreIJ.HaJIbHOH 

6cce,nhI npenO)laSaTCJI>I C 06YLIaIOlllMMC5I Ha TeMhI, CB>I3RHHble C H3YQaCMOM )lHCIJ.HrrJIHHOH )l.I15l 

BhI5ICHeHWI o6beMa 3HamIH no onpellCJleHHoMY pa3J.xeny, TeMe, npo6neMc. 

Co6eCeLl.OBllHHC MOJlCCT BblfIOfJH5ITbC>! B l1HlXHBHLLYaJlbHOtvl nop>JJ-tI(C HJIH rpynnoi1 

aCllI:lpaHToB. 

• 3:lIUIlTa OTtICTa 0 TBOptIeCKOI\f 3a}laHlUl 

J],.I1>I OIJ.eHKH YMeHHH H BJla,n;eHulI aCIIHpaHTOB Hcno.rIh3yeTc~ TBOp'IeCKOe 3a.n;aHHe, 

HMefOlllce HeCTaH)lapTHOe pemcHHe H n03BOJUilOlllee HI-ITerpHpOBan 3HaHH>I pmIDflIHblx 

06JIaCTCM, uprYMcHTHpOBllTh co6cTBeIIHYlo T()tlKy 3pemfR. 

TBOp1.IeCfnre 3MalUlR MoryT BbIDO-'IIJHThC5i B HHLl.HBH,nya'1hHOM nOp5IJtKe HIIH rpynnoH 

aCllI:lpaHToB. 

npOMeiKYTOqHan aTTCCTal(J:UI 

,llonycI< K npoMen<YTolIHOH aTTeCTaIJ.I1H oCYll(ecTB.I1JreTC5I no pe3YJIbTaTaM TCKym;ero 

KOHTpOfl5L f1poMe)l(YTo~IHa5! aTreCTaUlI51 rrpOBO)lHTC51 B BH)le 3aQeTa no )lHCIJ.HnJIHHe, B YCTHO

nHChMeHHOH cpopMe no 6HJICTaM. 1311':le1' CO;'lep)ImT TCOpCTHQeClme Bonpocbl (TB) H I<OHTpO.l1:bHOe 

3a,naHHe (K3). 
bH.I1eT <popMHpyeTC5I TaKHM o6pa30M, 'IT06bI B Hero rrOl1aJlH TeOpeTlFleCKHM Bonpoc 11 

KOHTpOHbHoe 3a,n;aHHe. DpHMep 6H.I1eTa npe;.{CTaBJIeH B npmIOJKeHl:iU I. 

• lll,eaJIhl oueHIIBaUHH pe3YJIhTaTOB o6Y'leHHH npn C}laqe 3aqCTa: 

OIJ.eHI<a pe3ynhTaToB o6yqeHH5I no }lHCIJ.HITJIHHe npOBOLlHTC5I no IlIKaJIe oIJ.eHHBaHH51 

«3a'-{TeHO», «He3aQTeI-IO» 	nyreM BbI6opOQHOro KOHTPOJI5l DO BpeM5! 3aQeTa. 

lliKaJlbI H l<pHTepHH Ol~eHKH pe3YJJbTaTOB o6YQeHHJi npn c,n;a'le 3aqeTa npHBeLleHbI B Ta6n. 

5. 
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5 

Ta6Jll1ua 5 
illKaiIa OUCHHBUlIHH pe3YJlLTaTOB OCBoeHHH Ha :_unaMCIIC 

KpuTepnn OlI,CHHSalUlfi 

AcmipaHT npoJJ.eMoHCTpI1POBaJI CCPOPMHPOB<lHl-lhIe H CI1CTeMaTl14eCKHe 3HaHI15! npl1 OTReTe 

Ha TeOpeTIfLleCKI1H Bonpoc 6I1JlCTa. oOIm3a.rf OTmrtfHhle 31IalllHl B paMKax YCBoeHHoro 

Y'IC6HOro M8TepYHln8. OTBeTVIn H8 Bce Mm.l 60JIbWliHCTBO nOnOJlHI1TeJIhHblX BonpOCOB. 

ACnl1paHT npaBI1JlbllO flhlnOflfl11Jl l<OHTPOJlbHO(;! 3u,LIUlll1e 611neT8. 1101<fl3all ycneulHoe 11 

CI1CTCi\JaTl-1LleCKoe lIpU;llCnClilIe nOil)'LICHHbIX 311D1IH}J H YMCIlMll npH peillernlH 

npO([JeCCHOHUJlbHbIX 3<l,Qa'j !:l Pij,\ll,;]:-' YU\()CIIIIOro Y'lCOI-10I'O MUTepflUJIU. OrBeTl1J1 WI Bee 

WUl 60JIbWHHCTBO nOnOJlHI1TeJlbHbIX BonpOcou. 

ACnl1paHT npo)],eMOHCTpI1POBa.'1 CcPOP,\-lHpoBaHHble, HO conepmaUHle OTnenMlble npo6ellbl 

3Hamn! npR OTBeTe Ha TeOpeTl-l4eCKHH aonpoe 6WIeTa. I10Ka3all He.n.OCTaT04HO ynepeHHble 

3H:.lHlUl B paMKax YCBoeHHoro Y'le6HOrO MaTepHalla. OTBeTJ1Jl H8 60JIbWRHCTBO 

LlOnOJlHHTCJlbHblX BonpocoB. 

4 AcnHpaHT I3hInOJllHlJ1 KOHTpOJ1LlfOe 3Ctn8HI1e OHJleTlt C He6oJ"lhlLHIMH HeTO'lHOCTl1MI1. 

Ilo[(83aJ1 B ueJlOM ycneluHoe. HO conpoBO/K)J,a10weCc5I OT)J,CJlbHbIMH oWH61<aMH I 
npl1MeHCHHe HaBbJlWn nonY'leHllhlX 31tal-HfH H YMellull npJ.:l peweHHH npO(jleccHoHaJlbHblX ' 

3a.n.a4 B paMKax YCBoeHHoro Y4e6HOl'o MaTepHall8. OTBeTH)l Ha OOJlbillHHCTBO 

.n.onOllHl:1TellbHbIX BonpocoB. 

ACnl1paHT npo.n.eMOHCTpl1pOBafJ neno.rUlble 3HaHI1},! npH oneTe Ha TeOpeTH4eCKI1H Bonpoc 

6~iJ1eTa C cywecTBeHllblMl1 HeTOIIHOCT5IMI1. ffOf(838Jl HeysepeHHhre 3HaUIISI B paMKax 

YCBoeHHoro YLJc6mll'o _\HlTt:PIHLliL npll DTBCT<lX til:! ,LlOIlOJlHHTenbHbIC 110npOCbI 6bl110 

/1.OnYU_leHQ MHoro HCTO'I Ho,,"rci1. 

3 AcnHpSHT BhlnOJ1lIHJl KOHTpOJlbHOe '3U,Q<lHHe 6,lJJCTU C CYWCCTllCHHblMH HCTO'-lHOCT51MH. 

I101{a3aJ1 B qcnoM ycnemHoe, HO I-Ie CHCTeMUTHlleCl<oe npHMcueunc nOllyqeHHhlX 3H8Hl1H H 

YMCHlfH npH peWeHHI1 npoq)CCCl10HaJlbHblX 3anU4 B paMKax YCBoeHHoro YQC6HOrO 

MaTepl1aJI3. JlPI1 OTBC::TaX Ha .n.OfIOJIfH1TeJlbHhle BonpOChl 6h1JlO .n.onYIUeHO MHOrO 

IleTO"IHOCTeH. 


npl-l OTBeTe lin Tcopenl ICCf(11ii BO!lPOC o1-1Jl eTa 8CllllpaiiT npOneMOHCTPHPOBaJI
'
(pparMCHTupHblC 3liaIlHH npH OTHeTe WI TeopCTI-ILICC10iH BOnpaC 6fUCTU. oPII OTBeTUX H<l 

.n:OnOnHHTe,1bHhle BOnpOCbl 6blJlO .n:onYilleHo MI-lQ;ll\eCTBO 1-lenpaBHllbHblX OT130TOB. I 
2 I1PH BbIflOJIHeHJ.:IH f(OHTpOJfhHOrO 3anaHI-l.Sl. 51-weTa aCnl1paHT npOneMOHCTpl-lPOB3JI 

lf8CTl1'-:lHO OCBoeHHOC YMCUHC H npUlIfCHCUHC nOJlY"leHHbIX HaBbiKOB npH pelllCHHH 

npO<peCCHOHaJIbl-lbIX 3a,n:a"l B pa1>1Kax YC130eHHoro Y'le6Horo MaTepHaJla. ITPH OTBeTax Ha • 

'--____-'-D._.O_fIOnHI1TellbHble BonpOCbl OblnO ,n.onylueHo MHo)KeCTBO HeTO'lHOCTe ii. I 

9. MCTOJ:Ul'leCI~He MaTCrml:lbl, olIpef~e.flmOllUf(' npOl~eHYPbl OUCHlHHllIlHl PC3YJlbTaTOB 

06Y'lCIHHl no JlHClI,UIlJUIHC 

3a,uaHIHI .n.JfH TeKYIIlero KOHTpOJI51. 11 npOBC.L1C1UUI npOMC)!,YTO"lHOH aTreCTaU,Hl1 .n.OllJKHbI 

6bITb HanpaBJ1eHbI Ha OueHI1Ba~me: 

1. ypOBH5I OCBOeHH5I TeopenFIecKHx ITOH5ITIdi, HaYl.fHbIX OCHOB npO(peCCHOHaJlbHOH 

.n.e5ITellbHOCTH; 

2. CTerreHH rOTOBHOCTl:l acnHpmua npl1MeIUITl> TCopcUILleCI<He 3HamUI H 

UPO(j}CCC11OHanbHo 3HUQHMYlO 1ll!(I}op:\!aulIlo H OIleHHBaIme Cc\)Opr-IHpoBaHHocTH KorHHTHBHbIX 

YMCHHH. 
3. npHo6peTeHHbIX yMCH.Hl1, rrpocpecclloHanbHo 3HUYHMbIX ,.uJ1)I npocpeCCnOHa1JbHOH 

,.uesnenbHOCTIL 
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10. TunoBblc KOHTpO.i1bHbIC BonpocbI n 3aAaHIUl Ii.nn HHbIe MaTepnaJIbI, Heo6xoAuMbIe ,llJUI 

onellRIf pe1ym,TsToB OCBOCIHUI llHCIlIlII.i1UHbI 

10.1 TnnoBbIe TBOpqeClme 3a,UaHlUl: 

1. 	 Paspa60TaTb rrpHHLlHrrHanbHYK) TeXHOJIOnrtlecKYlo CXCMY nonyt.reHwI 

BbICOKOOlCTanOBOH 6eH3HHoBOH (PpUKJ.V1H. 

2. 	 Pa3pa60TaTb npfH-lWIJ1HanbHYlo TexHOnOfHLIeCKYIO cxeMY rrOJ1Y4eHH5I 

BbICOKOI<a-qeCTBeHHOii ,UH3eJIbHOH (PpaKlJ.HI1. 

3. 	 Pa3pa60TaTb npliHUHTIllaJIbHyro TexJ.IOJIOrHtJecKYlo cxeJ\iY nOJIyqeHI1SI MacIDIHoJi: 

cl)paKlJ.l:IH C fUi3KOli Ter-.mepaTypoi:i 3llCTbIBUHH51. 

4. 	 Pa3paOOTan, rrpHHI.Ulnnam,IIY10 TCXHOJTorWleCKYIO cxeMY nonYQeHH51 MaclliIHoH 

cj)paKUI1H C BbICOKll;"! lll!i1eKCllM BH'3KOCTl1. 

10.2 TmlOBblc KOliTpOJlhllblC BonpOCbl J.tH OUC 111m a Il1HI JltaHUII lIU :l1\:3aMCHC no 

,UUCUHIlJlIfHe: 

1. 	 KaTaJII1THQeCI<HH l:I rH)]'poKpeKIIHf (TOITJUlBHbIH BapHaHT). HOBbIe KaTaJIHSaTOpbI H 

YCJIOmUl MX MCrrOJIb30BaHfUI. HOBbIe TeXHOJIOfH"IeCKMe pemeHH1i. 

2. 	 fH)J.POot{HcTKa. HOBbIe ImTaJIH3arOpbI H YCJIOBH51 HX Hcrronb30BaHIf51. HOBbIe 

TeXHOJlOrW-IeClme pellIenH}r. 

3. 	 Ce;leKTHBHruI Ol.IHCTK8 il-laCmnrb!X JJ}lCTIUJlHTOB H ~eaccl)tulbTI13aToB . .D,eac<paJIhnr3aIJ;HH 

ry,UpoHoB. VICnOJH,30BaJ-IHC HOBblX :Jl\CTpareHToB, C1KTHBHP)'lOIllHX X(ooaBoK, 

KOHTaKTHblX YCTPOMCTB. 

4. 	 .D,errapa<jJHI:lH3alJ.H51 llilCHmJfJlTHbIX II OCT8TO':lHblX pa(pHHaToB. ITpilMeHeHHe 

aI<TMBUpyroIllHX )J.06aBOK. 

10.3 TnnoBble KOHTpOJIbHbIe 3aWUUIH llJIH ouemmaHHH npno6pcTcHHbIX YMcmdi II 
BJIaACUHH Ha 3aQCTC no ,UUCIl.nnJ'llnIC: 

1. 	 COCT3BHTh M3TCPHllilbHbIH Ii TeTIJ10Bo?'I 6aJlanc 11 npOBeCTH TCXHOJIOfH'1eCKHH paCqeT 

peaKTopa K3T,iJIl1TI1 LleCKO!'O KpCl\lHll Lt, 

2. 	 COCTaB!!"!"b !\·1C1TCPH<UbJ-Ibltj II Ten:lO!~On OamHIl' H IlpC18eClH TeXHOJloruqecnru paCqeT 

pCU1\TOpU KaT<.lJIHTHQeCKOrO Pl1li)OpMIIHra. 

3.. 	 CocTaBHTb MaTepMaJIhHhIli H TennoBoM 6a.rraHc Ii npoBecTI1 TeXHOJIOrHQeCKHH paCqeT 
3KCTpaKl(MoHHOH IWJIOHHbI. 

4. 	 CocTaBIiTb MaTepHaJIbHblH H TenJIOBOH: oaJIanc H npOneCTI'f TeXHOJIOnr'IeCKHH paCQeT 

peaKTopa nI)J.POOl.IHCTKH MaCJUlHblX cPpaKUliH. 
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DpHJIQ)KeHHe 1 
rIpHMep TMllonor:'! (ilOPMbI DHJIeT8 Ha 3RtICT 

MHIIHCTepCTBO HayKH H BhlCUIero Oopu30BaHIul TIporpal\IM3 acnnpHHTyphi 
POCCHMCKOH <DeAepaumf XI1MWreCKWI. TeXHOJIOrH5I 

He(llTerroorrepepa6oTl<H: H 

c])ep,epa.rU:>HOC rocy)],apcTBclUlOC aBTOHOMHoe HecjnexHMHLIecKoro CHHTe3a 

o6pa30BaTc.JlhHOC Y1.IPC'I'.Il,cHnc BLlcmcro 

oopa30n~uuHI Ka$enpa 
«ilCPIl1CI(llii HUUHOHHJlbHhlH XlIMMLll;:CKHe TeXHOJIOrlm (XT) 

lICCJlCP,OBaTeJlhCKIfH nOJ"1UTCXllUQCcl.::nii 

YHHnepCltTCT}) Jb1cuHllJllUra 

XUMHtteCKml TeXHOJIOrmI TorrmlBa H 

BbICOKOJHepreTHQeCKHX BemeCTB 

1. KaTaJ1I1TW-reCKHH H rHApoKpCKIUU- (ronm113I-lblH BapUffin). HOBbie KaTMH3aTOpbl H 

YCJIOnmr HX HCrrOJIb30BaHmL HOBbIe TeXHOJIOrnLJeCKHe perneluul (KOHrpOJIh 3Hamffi). 

_2, Propa60TaTh rrpI1HIJ;I1ITHaJlbH)'lO TeXHOJIorKLJecKYIO cxeMY rrOJIYLJeHIHI 

BhICOKOI<aLJeCTBeHHOH AH3eJIhHOH cppaKUHH. (KOHTPOJIh YMeHHli). 

3. COCTUBHTh MaTepHaJlhHbIH H TeIUIOBOH 6aJIaHC H npOBeCTH TeXHOJIOfHLJeClmH paCLJeT 

peRI(TOpa KRTElJIHTHLJeCf<oro prHpOpMIlfIra. (KOHTPOJ1h YMeHI-r(:r H BJIa)]eHHH). 

3aBeAYlOmHM (acpe,upoM 

«XHrvmtlecKHe TeXHOJIOfHW>, LLT.H" npocl)eccop B.r, PaGoB 
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