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1. 06mue nOJIOiKeHUH 

Pa6oqa5I npOrpaMMa ,1lJICQHnmlHh1 «HayqHh1e OCHOBhl npOeKTHpOBaHH5I 3HeprOHaChIIQeHHhiX 

MaTepHaJIOB» pa3pa60TaHa Ha OCHOBaHHH CJIe)lYlOIQHX HOpMaTHBHh1X )lOKYMeHTOB: 

• 	 I1PHKa3 MHH06pHaYKH POCCHH OT 20.10.2021 N 951 "06 YTBep)K)leHHH cPe)lepaJIhHh1X 

rocY)lapCTBeHHh1x Tpe60BaHHH K CTpYKType nporpaMM nO)lrOTOBKH HayqHh1X H HayqHO

ne.uaWrHqeCKHX Ka)lpOB B aCnHPaHType (a)lblOHKType), YCJIOBH5IM HX peaJIH3aQHH, cpoKaM 

OCBOeHH5I 3THX npOrpaMM C yqeTOM Pa3JIHqHh1X cPOPM o6yqeHH5I, 06pa30BaTeJIhHhIX 

TeXHOJIOrHH H oco6eHHocTeH OT)leJIhHhlX KaTeropHH acnHpaHToB (a.ublOHKTOB)"; 

• 	 I1ocTaHOBJIeHHe I1paBHTeJIhCTBa PC!> OT 30.11.2021 N 2122 
"06 YTBep)K)leHHH I10JIO)KeHH5I 0 nO)lrOTOBKe HayqHhIX H HaYlJHO-ne)larOrHqeCKHX Ka)lpOB 

B acnHpaHType (a)lblOHKType)"; 

• 	 CaMOCT05ITeJIhHO YCTaHaBJIHBaeMhle Tpe6oBaHH5I K peaJIIByeMhIM nporpaMMaM 

nO)lrOTOBKH HayrrnhIX H HayqHo-ne)larOrHqeCKHX Ka)lpOB B acmipaHType I1epMcKoro 

HaQHOHaJIhHOrO HCCJIe)lOBaTeJIhCKOrO nOJIHTeXHHqeCKOrO YHHBepcHTeTa; 

• 	 ba30Bh1H nJIaH no nporpaMMe acnHpaHTyph1; 

• 	 I1acnopT HayqHOH cneQHaJIhHOCTH. 

1.1 UeJIh yqe6HOH JlUCUUnJIUHhI - H3yqeHHe KOMnJIeKCHOro npoeKTHpOBaHH5I COCTaBOB 

3HeprOHaCh1IQeHHhIX MaTepHaJIOB. 

1.2 MecTo YQe6HOH JluCUUnJIUHhI B cTpYIITYpe 06pa30BaTeJIhHOH nporpaMMhI 

.IJ:HCQHnJIHHa «HayqH!>le OCHOBhl npoeKTHpOBaHH5I 3HeprOHach1IQeHHh1X MaTepHaJIOB» 

5IBJ15IeTC5I )lHCQHnJIHHOH no Bh160py 06pa30BaTeJIhHOrO KOMnOHeHTa nJIaHa acnHpaHTa. 

2. TIepeQeHh nJIaHupyeMhlx pe3YJIhTaTOB 06YQeHUH no JlUCUUnJIUHe, COOTHeceHHhlX C 

nJIaHupyeMhIMu pe3YJIhTaTaMu OCBoeHUH 06pa30BaTeJIhHOH nporpaMMhl 

B pe3YJIhTaTe H3yqemi5I )lHCQHnJIHHh1 acnHpaHT )lOJI)KeH )leMoHcTpHpoBaTh CJIe)lYlOIQHe 

pe3YJIhTaThI: 

·3HaTh: 

-MeTO)lhI TepMO)lHHaMHqeCKOrO paCqeTa COCTaBa H npO)lYKTOB rOpeHH5I nopoxoB H TBep)lhIX 


paKeTHhIx TonJIHB; 


- MeTO)l!>1 paCqeTa peOJIOrHqeCKHX H cPH3HKo-MeXaHHqeCKHX xapaKTepHcTHK nopoxoB H TBep)lhIX 


paKeTHh1x TOnJIHB; 


• YMeTh: 

- aHaJIH3HpOBaTh Tpe6oBaHH5I TeXHHqeCKOrO 3a)laHH5I Ha C03)laHHe 3HeprOHaChIIQeHHOrO 

MaTepHaJIa H CTaBHTh 3a.uaqy Ha npoeKTHpoBaHHe; 

• BJIaJleTh: 

- MeTO)laMH paCqeTa 3HeprerHqeCKHX, 6aJIJIHCTHqeCKHX, peOJIOrHqeCKHX H cPH3HKo-MeXaHHqeCKHX 

xapaKTepHcTHK 3HeprOHaChIIQeHHhIX MaTepHaJIOB (nopoxoB H TBep)lhIX paKeTHhIX TOnJIHB); 

- MeTO)laMH MaTeMaTHqeCKOrO MO)leJIHpOBaHH5I )lJI5I npoeKTHpOBaHH5I COCTaBa C 3a)laHHh1MH 

6aJIJIHCTHqeCKHMH, peoJIOrHqeCKHMH H cPH3HKo-MexaHw'IecKHMH xapaKTepHcTHK 

3HeprOHaCh1IQeHHh1x MaTepHaJIOB (nopoxoB H TBep)lhIX paKeTHhIX TOnJIHB). 

3. 	 CTpYIITYpa YQe6HOH JlUCUUnJIUHhl no BUJlaM U «I>opMaM YQe6HOH pa60ThI 

Ta6JIHQa 1 
06beM H BH)lh1 YLJe6HOH Qa6OTh1 

XQ n.n. 

1 

BUJl YQe6HOH pa60ThI 
TpYJlOeMKOCTh, Q 

3 ceMecTp 

AY)lHTOpHa5I pa60Ta 21 
B TOM qHCJIe: 

JIeKQHH (JI) -
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ITpaKTlfI-leCKHe 3aWITH5I CD3) 16 
KOH~oJIh CaMOCT05ITeJIhHOH pa60ThI (KCP) 5 

2 CaMOCT05ITeJIhHa5I pa60Ta CCP) 51 

<l)0pMa HTorOBoro KOHTPOJUI: 3a'1eT 

4. CO.ll.epJKaHHe yqe6HOH .Il.HCl(HnJIHHbI 

4.1. CO.ll.epJKaHHe pa3.1l.eJIOB H TeM yqe6HOH .Il.HCl(HnJIHHbI 

Pa3.1l.eJI 1. TepMO.ll.HHaMHqeCKHH paCqeT COCTaBa H TeMneparypbl np0.ll.YKTOB ropeHHSI 

nopoxoB H TBep.ll.b1X paKeTHbIx TOnJIHB. 

IT3 - 4 4, CPC - 12 4. 

TeMa 1. MaTeMaTHqeCKaSI MO.ll.eJIb npOl(eCCa B3pbIBHOrO npeBpall(eHHSI. 

B3phIBHOe npeBparueHHe HerO MaTeMaTH'1eCKOe onHcaHHe. XapaKTepHCTHKH B3phIBHoro 

npeBparueHH5I. 

TeMa 2. MeTO.ll.bI pemeHHSI MaTeMaTHqeCKHX MO.ll.eJIeH. 

HaxO:>KJJ:eHHe perneHlliI MaTeMaTH'1eCKOH Mo.n:eJIH. DocTpoeHHe TpeyrOJIhHHKa fH66ca. 

Onpe.n:eJIeHHe nYTeH KOMnOHOBKM COCTaBa C 3a.n:aHHbIMH CBoHcTBaMH. 

Pa3.1l.eJI 2. fiaJIJIHCTHqeCKOe npoeKTHpoBaHHe :mepfoHacbIll(eHHbIx MaTepHaJIOB. 

IT3 - 4 4, CPC - 11 4. 

TeMa 3. AHaJIH3 COCTOSIHHSI .Il.eJI H nOCTaHOBKa 3a.ll.aqH Ha npoeKTHpoBaHHe. 

06ocHoBaHHe Tpe60BaHHH TeXHHqeCKOrO 3a.ll.aHHSI. 

ITocTpoeHHe CB5I3eH Me:>K.n:y BHYTPH6aJIJIHCTH4ecKHMH xapaKTepHcTHKaMH 3ap5I.n:a no 

Tpe6oBaHH5IM TaKTHKO-TeXHH4eCKoro 3a.n:aHH5I H CBOHCTBaMH 3HeproHacblrueHHoro MaTepHaJIa. 

06eCne'1eHHe 3a.n:aHHbIX BHYTPH6aJIJIHCTH4ecKHx xapaKTepHcTHK. 

TeMa 4. fiaJIJIHCTHqeCKOe npoeKTHpoBaHHe COCTaBa C 3a.ll.aHHbIMH CBoHCTBaMH. 

ITocTpoeHHe 3aBHCHMOCTH IcocTaB-cBoHcTBa" H onpe.n:eJIeHHe nYTeH KOMnOHOBKH .n:JUI 

norry'1eHH5I COCTaBa C 3a.n:aHHbIMH CBOHCTBaMH. 

Pa3.1l.eJI 3. TIporHo3HpoBaHHe peOJIOfHqeCKHX xapaKTepHcTHK. IT3 - 4 '1, CPC - 12 4. 

TeMa 5. TIJIOTHOCTb ynaKoBKH TBep.ll.bIX .Il.HCnepCHbIx HanOJIHHTeJIeH nOJIHMepHblx 

KOMn03Hl(HOHHbIX MaTepHaJIOB. 

ITJIOTHOCTb ynaKoBKH TBep.n:b1x .n:HcnepcHbIX HanOJIHHTeJIeH H ee 3Ha4eHHe .n:Jl.SI 

npoeKTHpOBaHH5I COCTaBOB 3HeprOHaCbIIl(eHHbIX MaTepHaJIOB KaK 4aCTHoro CJIY4a5I nOJIHMepHOH 

KOMn03HllHH. 

TeMa 6. Onpe.ll.eJIeHHe H onTHMH3al(HSI nOJIOTHOCTH ynaKOBKH. 

MeTo.n:bI onpe.n:eJIeHH5I H onTHMH3allHH nJIOTHOCTH ynaKOBKH. I1cnOJIh30BaIme MeTo.n:OB 

Mo.n:eJIHpOBaHH5I .n:JUI paC'1eTa nJIOHOCTH ynaKOBKH. 

Pa3.1l.eJI 4. TIpofHo3HpoBaHHe lPH3HKO-MeXaHHQeCKHX xapaKTepHcTHK. IT3 - 4 4, CPC - 16 4. 

TeMa 7. <l>H3HKo-MeXaHHQeCKHe xapaKTepHCTHKH nopoxoB H TBep.ll.bIX paKeTHbIx 

TOnJIHB. 

OCHoBHhle CPH3HKo-MeXaHH'1eCKHe xapaKTepHcTHKH nopoxoB H TBep.n:h1x paKeTHhlx TOnJIHB 

KaK 4aCTHoro CJIY4a5I nOJIHMepHbIX KOMn03HllHOHHbIX MaTepHaJIOB. I1cnOJIb30BaHHe MeTo.n:OB 

MOneJIHpOBaHlliI .n:JI5I nporHo3HpOBaHH5I CPH3HKo-MeXaHH'1eCKHX xapaKTepHcTHK. 

TeMa 8.3HeprHSI MeXaHHQeCKoro pa3pymeHHSI. 

PaC'1eT 3HeprHH pa.3pyrneHH5I nOJIHMepHblx KOMn03HllHOHHbIX MaTepHaJIOB. OnTHMH3allH5I 

3HepmH pa.3pyrneHH5I. 

http:MeTO.ll.bI
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4.2. IIepeqeHl:. TeM npaKTHqeCKHX 

I1HbI 

3a)J,aHI15l 

::meprOHaCblll\eHHOrO 

OueHKa BJ1I15lHI1R KOMnOHeHTHoro 

COCTaBa Ha KOM!1JleKC CBOHCTB. 3a)J,aHl1e 

3 

npoeKTl1pOBaHl1e 

MaTepl1aJ1a 

11 OnTI1Ml13aUl1ll 

HU'.VU"U, TBep)J,blX )J,I1C!1epCHbIX 

peOJlOfl1yeCKI1X 

I1porHo3HpOBaHl1e 

xapaKTepHCTHK 

:meproHaCblll\eHHbIX 

7,8 ,OnTI1MH3aUl1ll :mepnm pa3pYUleHHll 

3a)J,aHl1e. 

KaKl1e 

CHIKI1 

ll\eHHOrO 

MoryT 

B MaTepmUl 

BbICOKOCKOpOCTHoro 

MaTepl1aJ1a C Hl13Kl1M 

3Ha4eHl1eM 

TaKoro 

4.3. IIepeqeHh TeM )].JIH caMOCTOHTeJIhHOH pa60Thi acnHpaHToB 

pa60Ta 3aKmoQaeTCl! B 

KOHKpeTHblx BonpocoB H BbllTOJ1HeHHH TBOpQeCKHX 3a.1lamlH. 

MaTep11 aJ1a. 

3 KOM!10HeHTHOro 

CBOHCTB. 

4 




TBOpLJeCKOe :meprenlLJeCKOrO 

3a,[(aHYle. MaTepl1aJIa C HI13KI1M 

3HaLJeHI1eM K--cpa3hI 

3 Onpe'[(eneHl1e 11 OnTI1MI13aUI151 nnOTHOCTI1 Co6ece'[(oBaHI1 onTI1 MI1311pO BaTh 

ynaKoBKI1 TBep,[(hIX ,[(I1CnepCHblX e. TBOpLJeCKOe nnOTHOCTb ynaKoBKI1 

Hanon HI1TeneH ,[(n51 paCLJeTa 3a,[(aHl1e BblCOKOHanonHeHHoro 

5,6 peonOrl1LJeCKI1X xapaKTepl1CTI1K MaTepYlaJIa (10% 
CB5I3YIOLUero; 20% 
aJIlOMYl HH5I , OCTaJIbHOe 

DXAl 

4 DporHo311poBaHI1e ~H3HKo-MeXaHI1LJeCKI1X Co6ece'[(oBaHH CnpOrH0311pOBaTh 

7,8 
xapaKTepl1CTHK (<1>MX) 

3HeprOHaCbIll.(eHHblx 

HanonHeHHhlX 

MaTepHaJIOB. 

e. TBOpLJeCKOe 

3a,[(aHHe 

<1>MX MaTepl1aJIa Ha 

OCHOBe np.7A LJepe3 

OnTHMI13aUH5I 3HeprHHYa3pyweHH5I 15 neT. 

5. MeTo,UH1.JeCKHe YKa3aHHH ,UJIH acnHpaHToB no H3Y1.JeHHIO ,UHCUHnJIHHhI 

TIPH H3yqeHHH ,[(HCUHnJIHHbI «HayqHble OCHOBbI npoeKTHpOBaHH5I 3HeproHacbIIlleHHblx 

MaTepHaJIOB» acnHpaHTaM ueJIeC006pa3HO BbITIOJIH5ITb CJIenyroillHe peKoMeHnaUHH: 

1. 1,13YLIeHHe YLIe6HoH nHCUHnJIHHbI nOJI)KHO BeCTHCb CHCTeMaTHLIeCKH; 

2. TIocJIe H3yqeHH5I KaKOrO-JIH60 pa3neJIa no YLIe6HHKY HJIH KOHcneKTHbIM MaTepHaJIaM 

peKoMeHnyeTC5I no naM5ITH BocnpoH3BecTH OCHOBHble TepMHHbI, onpeneJIeHH5I, nOH5ITH5I pa3neJIa; 

3. BC5I TeMaTHKa BonpOCOB, H3yqaeMblx caMOCT05ITeJIbHO, 3anaeTC5I npenO)laBaTerreM. 11M )!(e 

)laIOTC5I HCTOqHHKH (B nepByro OLIepe)lb BHOBb H3)laHHble B nepHO)lHLIeCKOH HaYLIHOH rrHTepaType) 

)lJI5I 60JIee neTaJIbHorO nOHHMaHH5I BonpOCOB, o3BYQeHHbIX Ha JIeKUHH; 

6. IIepe1.JeHb Y1.Je6HO-MeTOL{Jf1.JeCKOrO, 6H6JIHOTe1.JHO-CnpaB01.JHOrO H HH~opMaUHoHHoro, 

HH~opMaUHoHHo-CnpaB01.JHOrO 06eCne1.JeHHH ,UJIH pa60TbI acnHpaHTa no ,UHCUHnJIHHe 

6.1. bH6JIHOTe1.JHbIe ~OH,UbI H 6H6JIHOTe1.JHO-CnpaB01.JHbIe CHCTeMbI 

IKOJIH1.JeCTBO 

bH6JIHOrpa~H1.JeCKOe onHcaHHe 3K3eMnJIHpOB B 

N!! (aemop, 3aZfLaeue, GUO U3oaHufl, ;wecmo, U3oamefLbcmeo, 6H6JIHOTeKe+Kacpenpe; 

zoo U3oaHufl, KOfLU'-leCmeo cmpaHul1) MeCTOHaXOiK,lJ,eHHe 

3JIeKTpOHHbIX H3,UaHH" 

1 2 
..., 
.) 

1 OCHoBHaH JIHTeparypa 

A. B. KOCTOLIKO, E. M . Ka36aH. TIopoxa, paKeTHble TBepnb1e 

I TOnJIHBa H HX CBOHCTBa. YQe6HOe noco6He.  M: I1H<pPA-M, 20 
2014.  399 c. 

2 
)l. ,LX. TaJIHH. <PH3HKO-xHMHLIecKHe CBOHCTBa B3pbIBQaTbIX 

BeIlleCTB, nopoxoB H TBepnbIX paKeTHbIX TOnJIHB. YQe6HOe 

noco6He. - TIepMb: 113n-Bo TIfTY, 2007. -273 c. 

49+40, 3fLeKmpOJ-lJ-lCl5l 
6u6fLuomeKa IlHHIlY 

2 j.(onOJIHHTeJIbHaH JIHTeparypa 

2.1 Yqe6Hhle H HaYQHbIe H3,UaHHH 

TaJIHH ,LX. ,LX . XHMHLIeCKa5I cpH3HKa 3HeproHacbIllleHHbIX 
I MaTepHaJIOB : yqe6Hoe noco6He. TIepMh : 113n-Bo TIHl1TIY, 2018. 5+45 

-157 c. 

PoroB H.f., fpY3neB 1O.A. . <PH3HKO-XHMHQeCKHe CBOHCTBa 
2 nopoxoB H TBepnbIX paKeTHbIX TOnJIHB. YLIe6Hoe noco6He. - CTI6.; 37 

CTI6fTI1(TY), 2005 .  200c. 

..., 3HHoBbeB B.M. COBpeMeHHble H nepcneKTHBHble 2+ 3fLeKmpoHHCl5l

.) 

BblcoKo3HepreTHLIecKHe KOMnOHeHTbI CMeceBblX H 6aJIJIHCTHTHbIX 6u6fLuomeKa IlHHIlY 
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1 

iKOJlHqeCTBO 

N!! 
bH6J1HorpaclmqecKoe OUHCaHHe 

(a8mOp, 3aZJla8Ue, euo U30aHUfl, MeCmo, UJOameJlbCm80, 

3K3eMUJlSlpOB B 
6H6JUIOTeKe+Ka¢e,Upe; 

zoo UJOaHUfl, KOJlU'.J.eCm80 CmpaHuZf) MeCTOHaXOiKj.(eHHe 

:)JIeKTpOHHhIX H3.l1.aHHH 

1 2 3 

TBep.ubIX paKeTHbIX TomUIB / 3HHoBbeB RM., KYUeHKO CR, 

EPMHJIOB AC  rrepMb: 113)];-BO rrrTY, 2010. - 162c. 

3HHoBbeB B.M. BblcoK03HepreTwlecKHe IIJIaCTH¢HKaTopbI '. 

4 

CMeceBblX H 6aJIJIHCTHTHbIX TBep,UbIX paKeTHbIX TOrrJIHB. <PH3HKO-, 

TepMoxHMwlecKHe xapaKTepHcTHKH, rrOJIycreHHe, rrpHMeHeHHe / 

3HHoBbeB B.M., KYUeHKO r.B., EPMHJIOB AC., bOJI,UaBHHH 11.11. -

5+ 3JleKmpOHHafl 

6u6JluomeKa llHHllV 

rrepMb : 113,U-BO rrrTY, 2010. - 152c. 

3HHoBbeB RM. BblcoK03HepreTwlecKHe HarrOJIHHTeJIH TBep,UbIX 

5 

paKeTHblx TOrrJIHB H LJ:pymx BblcoK03HepreTHt.IeCKHX CHCTeM. 

<PH3HKO-, TepMOXHMHt.IeCKHe xapaKTepHcTHKH, rrOJIycreHHe, 

rrpHMeHeHHe. / 3HHoBbeB B.M., Kyu:eHKo r.B., EPMHJIOB AC., 

5+ 3JleKmpOHHafl 

6u6JluomeKa llHHllV 

bOJI,UaBHHH 11.11. - ITepMb: 113.u-BO ITrTY, 2011. - 152c. 

BacHJIbeBa CA., TaJIHH .rCU.. TepMo,UHHaMHt.IeCKOe 

6 
rrpoeKTHpoBaHHe 6aJIJIHCTHTHbIX apTHJIJIepHiicKHX rropoxoB H 

TBep.ub1x paKeTHbIX TOrrJIHB: yt.Ie6HOe rroc06He - rrepMb: 113,U-BO 
54 

rrrTY, 2004. - 39 c. 

2.2 nepHO.l1.HQeCKHe H3.l1.aHHSI 

3 
)l{ypHaJI <PH3HKa rOpeHH5l H B3pblBa 

BbIXO.uHT 1995-1996 rr., 

2001-2022rr. 

2 
BecTHHK rrH11ITY. A3poKocMHt.IecKa5I TeXHHKa 

BbIIIYCKH C 2007

2022rr. 

3 
)l{ypHaJI rrpHKJIa.uHoH XHMHH 

BbIIIYCKH C 1989-2022 

rr. 

4 
boerrpHrracbI H crreUXHMH5I 

Crreu6H6JIHOTeKa 

ITH11ITY 

2.3 HopMaTHBHo-TeXHHQeCKHe H3.l1.aHHSI 

2.4 O«llHUHaJlhHhle H3.l1.aHHSI 

6.2. nepeQeHh pecypcoB HH«IlopMaUHoHHO-TeJleKoMMYHHKaUHoHHoH ceTH «IIHTepHeT» 

6.2.1. IIH«Il0pMaUHoHHhle H HH«Il0pMaUHoHHo-CUpaBOQHhle CHCTeMhl 

1. CnpaeOttHa5l ilpae08afl CucmeMa KOHcYJlbmaHmll!l1oc [3JleKmpOHHblU pecypc} 

[nOfll-lOmeKCmoeafl 6a3a oaHHblx npaeoeou UHCPOpM. : OOK. , KOJl1MeHm., KH., cm., 0630Pbl U op.}. -

Bepcufl 4015.00.02, ceme8afl, 50 cmaHZfuu. - MocK8a, 1992-2016. - PeJICww oocmyna.· 

KOMnblOmep. cemb Haytt. 6-KU llepM. HaZf. uccJleo. nOJlUmeXH. yH-ma. - 3azJl. c 3KpaHa. 

2. HHcpopMaZfUOHHa5l cucmeMa Tex3Kcnepm: HHmpaHem [3JleKmpOHHblU pecypc} : 

[nOJlHOmeKCm06a5l 6Q3a oaHHblx npaeoeou UHrjJOpM. : 3aKoHooam. U HopMamue. OOK., KOMMeHm., 
JlCypH. U op.} / KooeKc. - BepcUfl 6.3.2.22, cemeea5l, 50 pa60ttux Mecm. - CaHKm-llemep6ypz, 

2009-2013. - PeJICUM oocmyna: KOMnblOmep. cemb Hayti. 6-KU llepM. HaZf. uccJleo. nOJlUmeXH. YH

ma. - 3azJl. c 3KpaHa. 
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6.2.2. npo~eCCHOHaJIhHble 6a3bI )1,aHHbIX 

1. 3fleKmpOlmafl 6u6fluomeKa flepMcKozO Hal1uoHaflbHOZO uccfleoo6ameflbcKozO 

nOflumeXHU'leCKOZO YHu6epcumema [3fleKmpOHHbl'U pecypc] : [noflHomeKcmo6afl 6aJa oaHHblx 

3fleKmpoH. OOK., u30aH. (] J13o-6e flHi1flV] I flepM. Hal1. uccfleo. nOflumeXH. YH-m, Hay'l . 6-Ka. 

flepMb, 2016. - PeJICUM oocmyna: http://elib.pstu.ru, c606o0Hblii. - 3azfl . C 3KpaHa. 

2. 3fleKmpoHHo-6u6flUOme'lHafl cucmeMa i130ameflbcm6o «JIaHb» [3fleKmpoHHblU pecypc] 

: [noflHomeKCm06aJl 6a3a oaHHblx : 3fleKmpoH. 6epcuu KH., JlCypH. no ZYMaHum., o6Ujecm6., 

ecmecm6. U meXH. HaYKaM] 1 3fleKmpoH.-6u6fl. cucmeMa «i130-6a «JIaHb». - CaHKm-flemep6ypz, 

2010-2016. - PeJlCWvt oocmyna: http://e.lanbook.com,noIP-aopecaM KOMnblOmep. cemu flepM. 

Hal1. uccfleo. nOflumeXH. yH-ma. - 3Q2fl . C 3KpaHa. 

3. ProQuest Dissertations & Theses Global [3fleKmpoHHbni pecypc] : [noflHomeKcmo6afl 

6aJa oaHHblX : ouc. u OUnflOMHble pa60mbl Ha UH. fl3. no 6ceJw OmpaCflflM 3HaHufl] I ProQuest LLC 
- Ann Arbor, 2016. - PeJICUM oocmyna: http://search.proquest.comlpqdtglobal/dissertations, noIP

aopecaM KOMnblOmep. cemu flepM. Hal1. UCCfleO. nOflumeXH. yH-ma. - 3aZfl. c 3KpaHa. 

4. 3fleKmpOHHaJl 6u6fluomeKa ouccepmal1uu prE [3fleKmpOHHblU pecypc] 

[nOflHomeKcm06afl 6aJa oaHHblX : 3fleKmpOH. 6epcuu OUC. U a6mopecjJ. OUC. no 6ceM OmpaCflflM 

3HaHUfl] I 3 /lelW1pOH. 6-IW oue. - MocK6a, 2003-2016. - PeJICUM oocmyna: http://diss.rsl.ru, 

KOMnblomep. cemb Hay'l. 6-KU flepM. Hal1. uccfleo. nOflumeXH. yH-ma. - 3Q2Jl. C 3KpaHa. 

7. 	 OnHcaHHe MaTepHaJIbHO-TeXHHqeCKOH 6a3hl, He06xo,llHMOH )1,JIH ocymeCTBJIeHHH 

oopa30BaTeJIbHOrO npou;ecca no )1,HCU;HnJIHHe 

7.1. OCHoBHoe YQe6HOe 060pY,llOBaHHe. Paooqee MeCTO acnHpaHTa. 

Ta6JlI1ua 4 

Xl! 
n.n. 

1 

HaHMeHOBaHHe H MapKa 

060pY)1,OBaHHH (cTeH)1,a, 

MaKeTa, nJIaKaTa, 

Jla60paTopHoe 

060pY)1,oBaHHel 
2 

KOJI-BO 

e,ll. 

3 

<1>opMa npH06peTeHHH / 

BJIa,lleHHH 

(c06cTBeHHocTb,onepaTHBHoe 

ynpaBJleHHe, apeH,lla H T.n.) 

4 

HOMep 

aY)1,HTOpHH 

5 

1 KOMnbIOTep B KOMnJleKTe 15 OnepaTI1BHOe ynpaBJleHl1e 

28, 
3aKaMCKI1H 

Kopnyc 

AK<D 

8. <1>OH)1, Ou;eHOqHbIX Cpe)1,CTB 

OCBOeHI1e Y':Ie6HOro MaTepHaJla .llI1CUI1ITJII1HhI 3anJlaHI1pOBaHO B TeqeHI1e O.llHOrO ceMeCTpa. 

<DOPMOH KOHTPOJUI OCBOeHH5I pe3YJIhTaTOB 06Y':1eHI15I ITO .llI1CUI1ITJII1He 5IBJUleTC5I 3aQeT, 

npOBO.llI1MbIH C Y':IeTOM pe3YJIbTaTOB TeKymero KOHTpOJI5I.. 

8.1. 	 OnHcaHHe nOKa3aTeJleH H KpHTepHeB ou;eHHBaHHH, onHcaHHe llIKaJl 
ou;eHHBaHHH. 

KOHTPOJlb Ka'-leCTBa OCBOeHI15I .llI1CUI1nJlI1HhI BKJIIOQaeT B ce65I TeKYIUI1H KOHTPOJlb 

ycneBaeMOCTI1 11 npOMe:>KYTOQHYIO aTTeCTaUI1IO aCnI1paHToB. 

TeKyIUHH KOHTPOJIb 

TeKyml1H KOHTpOJlb ycneBaeMOCTI1 o6eCneQl1BaeT oueHKY OCBOeHI15I .llI1CUl1nJlI1H 

npOBO.llI1TC5I B cpopMe co6eCe.llOBaHI15I 11 3amI1ThI OTQeTa 0 TBOp'-leCKOM 3a.llaHI1I1. 

• 	 C06eCe)1,OBaHHe 
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)))151 OueHKH lHamlH acnl1paHTOB npOBO,lUfTC5I B 

C 

Bl1JJ:e 

6eCeJJ:hI C o6yqalOIUl1MC5I Ha TeMhI, CB5!3aHHhle JJ:l1CUl1nmmOH JJ:n5! 

no pa:3J.{eJ1y, TeMe, 


BhII10J1H5IThC5! B l1HJJ:l1Bl1JJ:YaJlhHOM nOp5IJJ:Ke 11J111
MO)KeT 

aCnl1paHTOB. 

11 nOKa3aTeJ1l1 OueHl1BaHl15! 

npl1BeJJ:eHHOH B 5. 

• 	 3amHTa OTqeTa 0 TBOpqeCKOM 3aJlamiH 


OueHKl1 YMeHHH H B~laJleHHH aCnl1paHTOB l1Cn0J1h3yeTC5! 
 3aJJ:aHl1e, 


l1MelOIUee 11 n03BOIDIlOIUee 3HaHH5I 
 06J1aCTeH, 


rU~>U'T'U"',(YO'lT1:. co6CTBeHHYIO 

3aJJ:aHl15! BhII10J1H5IThC5I B 	 nOp5!JJ:Ke 11J111 ,pynnoH 

aCnl1paHTOB. 

ouemmaHI{5! 3aIUl1ThI OTQeTa B IllKane, 

B Ta6J1. 5. 

Ta6Jmua 5 
OueHl1BaHl15I ypOBH5I OCBOeHl15I Y4e6Horo 

ACnl1paHT BhII10J1Hl1J1 

Cl1CTeMaT114eCKOe 11J111 

nOJ1yqeHHhIX 

OTJJ:eJ1hHhIMl1 

aCnl1paHT 

MOJJ:l1<pl1Ul1pOBaTh 

B ueJ10M 

B 

nOJ1HOCThlO 11J111 QaCTl1QHO 

pe3YJ1hTaThl. 

JJ:onYCTl1J1 MHoro OIll116oK 11J111 He Bh1I10J1Hl1n 3aJJ:aHl1e. 0 

npOMeiKYTOqHaH arrecTau,HH 

)J,onYCK K aTTeCTaUl1l1 no TeKymero 

TIpoMe)KyrOQHa5I aTTeCTaUl15! npOBOJJ:l1TC5! B Bl1JJ:e 3a4era no JJ:l1CUl1nnl1He. 

• lliKaJlbl ou,eHHBaHHH pe3YJlhTaTOB ooyqeHHH IlpH CJlaqe 3aqeTa: 

OueHKa pe3YJ1hTaTOB no JJ:l1CUl1nJ1l1He npOBOJJ:l1TC5! no IllKaJle OueHl1BamUI B Bl1JJ:e 

OueHKl1 «3aQTeHO», ({He3a'tITeHO» C pe3YJ1hTaTOB KOHTpOIDI. 

illKaJlhI 11 OueHKl1 pe3ynhTaToB npl1 cJJ:aQe 3aQeTa B 

Ta6mlua 6 
illKana OueHl1BaHH5I ypOBH5I 
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YpOBeHb 

OCBOeHH5I 

KpHTepHH OueHHBaHH5I ypOBH5I OCBOeHH5I yqe6Horo MaTepHaJIa 

3a4meHO ACnHpaHT nOJ1HOCTblO HJ1H 4aCTYI4HO OTBeTHJ1 Ha BOnpOCbI npH C06eCe,ll.OBaHHH. ACnHpaHT 

BbInOJ1HHJ1 TBOp4eCKOe 3a,ll.aHHe. 

He3a4meHO AClmpaHT rrpO~eMOHCTPHpOBarr rrOJ1HOe He3HaHHe MaTepHarra HJ1H HaJIW-IHe 

6eCCHCTeMHbIX, OTPbIBO'lHbIX 3HaHHH Ha co6eCe~OBaHHH . ACnHpaHT ~OnYCTHJ1 

MHOrO ollm6oK HJ1H He BbIDOJ1HHJ1 TBOpqeCKOe 3a~aHHe. 

9. 	 MeToL(UqeCKUe MaTepUaJlhI, onpeL(eJlHlOIllUe npoueLQIphI oueHUBaHUSI pe3YJlhTaTOB 

06YQeHUSI no .llUCUUnJlUHe 

3a~aHH5I ~J151 TeKymero KOHTP0J151 H rrpOBe~eHH5I rrpOMe)KYTOqHOH aTTeCTaUHH ~OJ1)KHbI 

6bITb HarrpaBJ1eHbI Ha oueHHBaHHe: 

1. ypOBH5I OCBOefIH5I TeOpeTHqeCKHX rrOH5ITHH, HayqHbIX OCHOB rrpo¢eCCHOHaJIbHOH ~e5lTeJ1bHOCTH; 

2. CTerreHH rOTOBHOCTH acrrHpaHTa rrpHMeH5ITb TeOpeTHqeCKUe 3HaHH5I H npo¢eCCHOHaJIbHO 

3HaqHMyro HH¢opMaUHIo H oueHHBaHHe C¢OpMHpoBaHHocTH KOrHHTHBHbIX yMeHHH . 

3. npHo6peTeHHbIX yMeHHH, npo¢eccHoHarrbHo 3HaqHMbIX ~J151 npo¢eCCHOHaJIbHOH ~e5lTeJ1bHOCTH . 

10. 	 TunoBhle KOHTPOJIhHhIe BonpochI U 3a.llaHUSI UJIU UHhIe MaTepUaJIhI, 

He06xo.llUMhIe .llJISI oueHKU pe3YJIhTaTOB OCBoeHUSI ,UuCUUnJIUHhI 

DepeqeHb KOHTPOJ1bHbIX BorrpocoB H 3a~aHHH ~J151 C~aqH 3aqeTa pa3pa60TaH C yqeTOM 

HayqHbIX ~OCTH)KeHHH HayqHO-HCCJ1e~OBaTeJ1bCKOH llIKOJ1bI Ka¢e~PbI. 

THrroBble TBOpqeCKHe 3a~aHH5I: 

1. 	 DocTpoeHHe 3aBHCHMOCTH "cocTaB-cBoHcTBa" H orrpe~eJ1eHHe rrYTeH KOMrrOHOBKH 

~J151 rrOJ1yqeHH5I COCTaBa C 3a~aHHbIMH CBoHCTBaMH. 

2. 	 KaKa5I 3aBHCHMOCTb pe0J10rHqeCKHX xapaKTepHcTHK BblcoKo3HepreTHQeCKOrO 

MaTepHaJIa OT rrJ10THOCTH ynaKoBKH TBep~bIX ~HcrrepcHblx HarrOJ1HHTeJ1eH. 

3. 	 Crroco6bI YBeJ1HQeHH5I 3HeprHH pa3pYllIeHH5I rrOJ1HMepHbIX KOMrr03HUHOHHbIX 

MaTepHaJIOB. 

4. 	 DYTH cOBepllIeHcTBOBaHH5I ¢Vt:3HKo-MeXaHHQeCKHX xapaKTepHcTHK BblcoKo3Hep

reTHQeCKOrO MaTepHaJIa. 

5. 	 Pa3pa60TaTb BblcoKo3HepreTHQeCKHH MaTepHaJI C HH3KOH CKOPOCTbJO rOpeHH5I H 

BbICOKHM 3HaQeHHeM 6apHQeCKOrO rrOKa3aTeJ151. 

THrrOBble KOHrpOJ1bHble BorrpocbI ~J151 oueHHBaHH5I 3HaHHH Ha 3aQeTe rro ~HCUHrrJ1HHe: 

1. 	 DOH5ITHe B3pbIBHoro rrpeBpameHH5I. DpHQHHbl, CJ1e~CTBHe H xapaKTepHble rrpH3HaKH 

B3pbIBHoro rrpeBpameHlliI MaTepHarra Ha OCHOBe OKToreHa. 

2. 	 BHYTPH6aJIJ1HCTHQeCKHe xapaKTepHcTHKH, B03MO)KHOCTH HX perYJ1HpOBaHH5I. 

3. 	 DJ10THOCTb ynaKoBKH TBep~bIX ~HcrrepcHbIX HarrOJ1HHTeJ1eH H ee 3HaQeHHe ~J151 

o6eCrreQeHH5I BblCOKoro ypOBH5I ¢H3HKo-MeXaHHQeCKHX xapaKTepHcTHK 

3HeprOHaCb1meHHbIX MaTepHaJIOB. 

4. 	 MeTo~bI orrpe~eJ1eHH5I H orrTHMH3aUHH rrJ10THOCTH yrraKoBKH. 

5. 	 OCHoBHble ¢H3HKo-MeXaHHQeCKHe xapaKTepHcTHKH rropoxoB H TBep~blx paKeTHblx 

TOrrJ1HB KaK QaCTHOro cnyQa51 rrOJ1HMepHblX KOMrr03HUHOHHbIX MaTepHaJIOB. 

6. 	 Orrpe~eJ1eHHe rrYTeH KOMrrOHOBKH COCTaBa C 3anaHHbIMH CBoHCTBaMH. 

DOJ1HbIH KOMrrJ1eKT BorrpOCOB H 3anaHHH B ¢opMe yTBep~eHHbrx 6HJ1eTOB xpaHHTC5I Ha 

Ka¢enpe «TDMD». 
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