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[TporpamMma rocyzaapcTBeHHol utoroBoit arrectaiuu (['MA) coctaBrieHa Ha OCHOBaHUM (heJiepasbHOTO
rOCyAapCTBEHHOTO 00pa30BaTebHOTO CTaH/japTa BhICIIero 00pa30BaHus 110 HarpaBJIeHHIO

(cnermanbHOCTH): 24.06.01 ABHMaIIMOHHAs U paKeTHO-KOCMUYeCKasl TeXHUKa

@®T'OC BO ytBepx/eH rnpuka3zoM Munobpraayku Poccuu ot 30.07.14 Ne890 (3apeructpupoBaH
MunroctoM Poccuu 25.08.14, peructpaiiioHHbIi Ne33832)
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nekaH DJIA:

I.T.H., mpodeccop C.[. CaneHko




1 O6o0meHHas CTPYKTypa roCcy/JapCTBeHHOI HTOrOBOM aTTecTaluu
locypapcTBeHHas UTOroBast arTecTalys Mo rnporpamMe acrvpaHTtypsl 24.06.01 ABrariioHHas U pakeTHO-
KoCcMHUuecKasi TexHuKa (Tipodub: [IpOUHOCTE U TeTIOBbIe PeXKUMBbI JieTaTeTbHbIX arnrapaToB) BK/IOUAeT
rocyzapCcTBeHHbIN 3k3ameH (I'D) u npejcTaBneHrie HayuHoro Aoksaza (H/) o6 oCHOBHBIX pe3ysbraTax
TIO/ITOTOB/IEHHOM HayuHO-KBaTU(PHUKALIMOHHOW paboThl (AuccepTariun), OpOPMIEHHON B COOTBETCTBUM C
Tpe6OBaHKSMM, yCTaHABIMBaeMbIMA MUHHCTEPCTBOM 06pa3oBaHust ¥ HayKu Poccuiickoii ®esiepariiu’.

O06o0111eHHas1 CTPYKTypa roCyAapCTBeHHOM UToropoii arrecranyu (I'MA) npuBeseHa B Tabnwviie 1.1.
Tabmua 1.1 - ObobmenHas crpykrypa I'A

Koppbi

Komnerenipmu

I'9

HJ|

YK.1

CIOCOOHOCTDb K KPUTHUECKOMY aHa/IM3y U OLIeHKe COBPeMEeHHBIX
Hay4HbIX JOCTW)KEHUM, FeHepUPOBaHUIO HOBBIX U/lel NIPY pellleHun
UCCJIe/l0BaTe/IbCKUX U NIPaKTUYeCKUX 3a/iad, B TOM YHCJle B
MeKIMCIIUTUIMHAPHBIX 00/1acTsIX

YK.2

CrIoCOOHOCTb POEKTUPOBAaTh U OCYIIIeCTB/ISATh KOMIL/IEKCHbIE
VICCJIe/IOBaHMs1, B TOM YKC/le MeXUCLIUIT/IMHApDHbIEe, HA OCHOBe
L|eJIOCTHOTO CUCTEMHOTI'0 HAyYHOIO0 MUPOBO33pPEHUS C UCII0/Ib30BaHUEM
3HaHWH B 00/1aCTH UCTOPUU U GUIOCOPUN HAYKH

YK.3

TOTOBHOCTb Y4aCTBOBaTh B pab0Te POCCHICKUX U MEKIYHAPOAHBIX
MCC/IeJOBaTe/IbCKUX KOJIJIEKTHUBOB T10 PeLleHHI0 HayYHbIX U HayYHO-
obpa3oBare/bHbIX 3a/ia4

YK4

TOTOBHOCTH MCIT0/Ib30BaTh COBpeMeHHbIe MeTOAbl 1 TEXHOJIOTMH
HAYyYHOMW KOMMYHHKAIJUX Ha TOCyAdPCTBEHHOM WM MHOCTPAHHOM A3bIKaX

YK.5

COCOOHOCTD C/1e/10BaTh STUYECKUM HOPMaM B MpodeCcCrOHambHON
JesaTeNlbHOCTH

YK.6

CTIOCOOHOCTD TIJITAHWPOBATH Y PelllaTh 3a/jaul COOCTBEHHOTO
npodeCCUOHALHOTO U ITAUHOCTHOTO Pa3BUTHUS

OIIK.1

B/laJeHue METOAOHOFHEﬁ TeOpeTUUeCKHX U 3KCIIEPUMEHTA/IbHBIX
HnccjaegoBaHUU B obnactu dBHUALIMOHHOU U PAKETHO-KOCMHUUECKOU
TeXHUKH

OIIK.2

B/IaJleHNe Ky/bTYPOl HAyYHOTO MCC/IeZIOBaHUs B 00/1aCTH aBUAI[MOHHOU
Y PAaKeTHO-KOCMUUEeCKOM TEXHUKH, B TOM UMCJIe C UCI0/Ib30BaHUEM
HOBeMIIMX UH(POPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOIOT U

OIIK.3

CrocoOHOCTB K pa3paboTKe HOBBIX METO/[OB UCC/Ie0OBAHUS U UX
TIPUMEeHEeHHI0 B CaMOCTOSITe/IbHON HayYHO-HCC/IeloBaTeTbCKOM
JesITe/IbHOCTH B 00/1aCTH aBUALIMOHHOM M PAKETHO-KOCMUUeCKOM
TEXHUKH C yUeTOM IPaBU/I COO/TIO/IEHNsT aBTOPCKUX TPaB

OIIK.4

TOTOBHOCTH K TIpero/iaBaTe/IbCKOU [1esiTeIbHOCTH 110 OCHOBHBIM
oOpa3oBare/IbHbIM ITPOrpaMMaM BBICITIIEr0 00pa30BaHUS

IIK.1.B

CIoCOOHOCTD UCC/IeI0BATh MPOYHOCTh U YCTOMUMBOCTh OOBEKTOB
aBUALIMOHHOM M PAKeTHO-KOCMHUYECKOW TEXHHUKHU

1 ITynkr 15 ITosno)keHNs1 0 IPUCYXK/|EHNH YUeHbIX CTeleHel, yTBepsKIeHHOro ocTaHoBeHreM [1paBuresibcTBa Poccuiickoit

Depepauunt 0T 24 cenTsadps 2013 . N 842 "O mopsiaKe MPUCYKAEHUS YUEHbIX CTereHeH

Al

Poccutickoit @epepauun, 2013, N 40, ct. 5074; 2014, N 32, ct. 4496).

(CobpaHue 3aKOHOAATETBCTBA



CIo0COOHOCTD TIPOBOZAWUTEL TEOPETHUECKUE U IKCIIEPUMEHTA/TbHBIE
IIK.2.B VICCTIeI0BaHMs pPeCypca U 0/IT0BeYHOCTH KOHCTPYKLMH aBUAL|MOHHOM + +
1 PAaKeTHO-KOCMUYeCKON TeXHUKH
IK.3.B CIOCOOHOCTb TIPOBOJUTH MCCIEA0BAHMUS B C(hepe TeTIOBbIX 3a/au
" TPOYHOCTH aBUALJMOHHOM U PaKETHO-KOCMUYECKOW TEXHUKU +

TocymapcrBeHHast utoroBasi arrectanusi (I'MA) MpoBOAUTCS B COOTBETCTBUM C TpeOOBaHUSIMU
peucreyromiero IlosmokeHuss o0 Tmopsijke TMpOBeJleHUs] TOCYLAPCTBEHHOM WTOrOBOM arTrecTaliid I0
nporpaMMaM  TIOJITOTOBKM  Hay4HO-TIelarOTMYeCKMX KaJipoB B acnupaHType B HoBocuOUpcKom
roCy/lapCTBEHHOM TexHMYeCKoM yHuBepcurete (HI'TY).

2 Co,qep)KaHne H IMOPANOK OpraHu3dlii rocyjdpCcrB€HHOr0 3K3dMeHa

2.1 CopeprkaHue rocyapCTBeHHOr0 JK3aMeHa

2.1.1 TocyapCTBeHHBIN 3K3aMeH MPOBOAUTCS MO OJHOW WM HECKOJIbKUM JUCLUIUIMHAM U (W)
MOZy/IiM  00pa30BaTe/IbHOW TIPOTPAMMbI, Pe3y/bTaThl OCBOEHHSI KOTOPbIX MMEIOT OIpe/essoliee
3HaueHWe /51 TIPOdeCCUOHATILHOW [1esiTe/TbHOCTH BBIMTYCKHUKOB. OOsi3aTeNIbHBIMUA  COCTAaBJISIOLUMU
KOHTPOJIUPYIOIIMX MaTepuasioB rOCy[ZapCTBEHHOTO 3K3aMeHa SIB/ISIIOTCS Marepuasibl, HarlpaB/ieHHble Ha
TIPOBEPKY C(HOPMUPOBAHHOCTU KOMIIETEHIMI B 00/1aCTsX HayUHO-MCC/Ie/I0BaTeIbCKOM U Tie/laroruyeCcKou
JesiTeIbHOCTH.

2.1.2 TocypapCTBeHHBI 5K3aMeH HOCUT MEXJUCLUIUIMHADHbIA KOMILIEKCHBIM XapakTep W
npoBepsieT  COPMHUPOBAHHOCTh ~ KOMITETEHIIWH, HEeOOXOJUMBIX /i  TIPUCBOEHUS  BBIMYCKHUKY
acnupaHTyphl kBanudukamu «IIpenosaBaTeib-ucciefioBaTenby.

2.1.3 CopgepxaHve KOHTPOJMPYIOLMX MaTepuasioB M KPUTEPUM OLIEHKHA TOCyJapCTBEHHOIo
JK3aMeHa TpuBe/ieHbl B (POH/ie o1leHOUHbIX cpeicTB [MA.

2.2 ITopsapoK opraHu3anyy rocyAapCTBeHHOro 3K3amMeHa

2.2.1 T'ocypapCTBeHHbIM 3K3aMeH Io rporpaMMe acnvpaHTypsl 24.06.01 ABuarjMoHHasi U pakeTHO-
KOCMHUUecKass TexHUKa  (mpo¢uab: [IpoyHOCTP M Ter/oBble peXUMbl JieTaTe/lbHbIX anrnapaToB)
TIPOBOJIUTCSI OYHO B yCTHOW (opMe 1o Ousieram C 00si3aTeslbHBIM COCTaBJIEHHMEM KpAaTKHUX OTBETOB B
MMMCbMEHHOM BH/Ie Ha JIMcTax Oymaru co mramrom (akyabreTa.

2.2.2 TocypapCTBeHHBIM 3K3aMeH MPUHUMAETCs TOCy/apCTBEHHOM 3K3aMeHallMOHHOW KOMHUCCHeU
(T'SK) B cpoku, oripeiesieHHbIe COOTBETCTBYIOIUM KaJ/leHapHbIM rpadykoM yueOHOTO mpotiecca.

2.2.3 [Inst oTBeTa Ha OM/IeThl 0OYYAIOIIMMCS TIPEZI0CTaB/ISIeTCS] BO3MOXKHOCTD TIOATOTOBKU B TEUEHHE
160 muHyT. [I71s1 OTBeTa Ha BOMPOCHI OMieTa KakoMy OOydaroiieMycsi TIpeIoCTaB/sSeTCsl BPeMs [iJist
BeICTYyTUIeHUs1 (He Oosee 20 MHHYT), Tocie uero mpencenaresnb ['OK mpesanaraer ee uieHaM 3ajaTh
CTY[EeHTY [JOTIOTHUTeIbHbIE BOIPOChI B paMKaX TeMaTHKH BorpocoB B Ounere. Umensl 'OK moryT
3a/|aBaTh [IOTIO/THATEe/IbHbIE BOMPOCH] B PAMKaX TeMaTHKU IPOrpaMMbl FOCYZ,apCTBEHHOIO 3K3aMeHa

2.2.4 Pe3ynbraThl TOCYZAPCTBEHHOTO 3K3aMeHa OOBSIB/ISIOTCS B JIeHb €ro TpOBe/IeHUusi TOCie
odopmsieHust TPOTOKO/OB 3acefanusi ['OK.

3 CopepkaHue ¥ TOPSAAOK TpPeACTaB/IeHUss HayuyHoro pAokiaaza (H/) o0 oCHOBHBIX
pe3y/bTaTax MoAroTOB/IeHHON HayYHO-KBa/TU(PMKAILMOHHOM paboThI (ArCccepTaumn)

3.1 CopeprxaHue Hay4YHOI'0 AOKJ/Ia/a
3.1.1 3ammra pe3y/ibTaToOB HAayYHO-KBaMM(UKALIMOHHOW PabOTHI MPOBOAUTCS B (pOpMe HayuHOTO
Jokmaza 00 OCHOBHBIX pe3y/lbTaTax TIOATOTOB/IEHHOW  HAayyHO-KBa/TM(UKALMOHHOW  PabOTHI
(aucceprauun).
3.1.2. Hayunbiii poknag (H/]) mommkeH comepkath WHGoOpMalKio 00 OCHOBHBIX pe3y/bTarax
TIO/ITOTOBJIEHHOW HAay4YHO-KBaM(UKAIIMOHHOW paboThl (AvccepTaiun), opOpMIeHHON B COOTBETCTBUU C



TpeboBaHUAMK?, yCTaHABIMBAEMbIMH MUHHUCTEPCTBOM 00pa3oBaHus U HayKu Poccuiickoii ®eeparium.

[lpencraBneHrde HAyyHOTO [0KjaZia 00 OCHOBHBIX pe3y/bTaTax I[0JTrOTOBIEHHON Hay4yHO-
KBa/TM(PUKALIMOHHOM paboThl  (AuCcepTanviv) —SIB/ISIETCS  3aK/IFOUUTEIbHBIM — 3TAallOM  TIPOBEJIeHHUS
roCyJapCTBEHHOM MTOrOBOW arrecTaluu. B Xxoje rmnpejcTaBieHWs Hay4yHOrO /[OK/aZa IPOBEpSIeTCs
CchOpMHUPOBAaHHOCTb KOMITeTEHIIUM, HEOOXOAUMBIX [jii TIPUCBOEHUSI BBIMTYCKHUKY aCIHMPaHTYPhI
KBamMdukauuu «VccnenoBarenby».

3.1.3. B HayuHoMm [ok/iafie 00 OCHOBHBIX pe3yjbTarax TIIOJTOTOBJIEHHONW  HayuyHO-
KBa/IM(PUKALIMOHHON paboThl (AMCCepTaliiy) W3/1araloTcs OCHOBHbIE WJeM W BBIBOJbI AMCCEPTALUH,
MOKa3bIBAKOTCSl BKJIAJ, aBTOpa B TMPOBeJEHHOE WCC/Ie[JOBaHUe, CTeleHb HOBU3HbI W TpaKTHYecKas
3HAUMMOCTb TIPUBEJIEHHBIX De3y/bTaTOB HWCC/Ie[0OBaHUM, COZiepKaTcsi CBefeHUsi 00 opraHu3aluu, B
KOTOPOHM BBITIO/IHSZIACh [TUCCEPTAlUsl, O HAyUHBIX DPYKOBOJMTENSIX, TPUBOJUTCS CIMCOK ITyO/IMKaIuid
aBTOpa [UCCepTalid, B KOTOPBHIX OTpa)keHbl OCHOBHbIe HayuHble pe3y/bTaThl gucceprauyu. O6bem
Hay4yHOro [OKnaja (BK/IOUAs W/UIIOCTpAlL[MM) [JO/DKeH cocTaBaatb OT 25 go 40 crpanuu. [lo
JMCCepTaLysiM Ha COMCKaHWe KaH/AuJara HayK B 00/1aCTH TyMaHHUTapHBIX HayK 00beM HayuHOro J0K/iazia
MOXKeT ObITh yBenueH /10 60 cTpaHuIl.

3.1.4. HayuHbIi1 I0K/1aZi 00 OCHOBHBIX pe3ysbTaTaX IMOAroTOBIeHHON HayYHO-KBaTU(HUKAI[MOHHON
paboThI (UCCepTarvn) T0/DKEH COZIePKaTh:

1.06111yt0 XapakTepyucTUKY paboThl, r7je HeoOX0AUMO OTpa3vTh:

- aKTya/IbHOCTb U CTeTeHb pa3pab0TaHHOCTH TeMbI UCC/IeIOBAHNS;

- 1[e/Tb U 3a/jaui paboThI;

- 00OBEKT U TpeMeT UCC/Ie/IOBaHUS;

- TeOpPeTUYeCKYI0 U MeTOZ0/IOTMUeCKY0 OCHOBBI UCCI/Ie[J0BaHKSI;

- MaTepuasbl UCC/IefloBaHus (MPY HAJTMUUM);

- 000CHOBAHHOCTD, JJOCTOBEPHOCTH U aripo0arivio pe3y/ibTaToB UCC/IeN0BaHMS;

- Hay4YHY0 HOBU3HY PadOThI;

- TeOpPeTHYeCKYH0 U NMPaKTUUeCKYI0 3HaYMMOCTb UCC/Ie[J0BaHUS;

- OCHOBHBbI€ TMOJI0KeHUs], BBIHOCUMBbIE Ha 3allUTy;

- peanu3al|io pe3yabTaToB paboTsi;

- JINYHBIA BK/1aJZ, aBTOPA;

- CTPYKTYpY ¥ 00beM Hay4YHO-KBa/TU(UKALIMOHHOM paboThl (ArccepTaLum).

2. OcHOBHOE cofiep>kaHue paboThI, B KOTOPOM HEOOXOAUMO OTPa3UTh:

- IOCTaHOBKY 3a/lauy UCC/Ie[0BaHuS;

- obocHOBaHMe BbIOOpa METOZIOB (MaTepHasiOB) UCC/IeI0OBAHUS;

- OCHOBHbI€e acreKThl U pe3y/IbTaTbl UCC/IeJ0BaHusl.

3. 3ak/IroueHue, BK/IKOYarolLliee BbIBOJbI MU PEKOMeHAL[H.

4. CrnMCOK OCHOBHBIX HAyuHbIX NyOIMKaLM{A T0 TeMe Hay4YHO-KBaJU(PUKALIMOHHON paboThl
(mucceprauun).

HayuHo-kBanudukalioHHasi paboTa M TeKCT HAyuyHOro /JoKjaaza (C WIIHOCTpalUsMu) B
3/IEKTPOHHOM BHJIe ¥ Ha OyMa)KHOM HOCHUTesie 0(OPMJISIIOTCS B COOTBETCTBUH C TpeOOBaHUSIMM MTyHKTa 15
[TonoxkeHWs1 O TIPUCYXK[IEHWU YUYeHBbIX CTeleHel, YTBep)KJeHHOro IocTaHoB/ieHueM I[IpaBurenbcTBa
Poccurickont @epepauu ot 24.09.2013 1. Ne 842 «O mnopsiike NpUCY>KAeHUs yueHbIX cTenieHei» u 'OCT
7.0.11-2011. «[ucceprauyusi u aBTOpedepar aucceprayuu. CTpykKTypa W mipaBuia 0o(GOpM/IeHUs», U
TIPOBEPSIIOTCSI HAa 00beM 3aMCTBOBaHMSI.

Tekct HayyHOro JoKnaf@a 00  OCHOBHBIX — pe3ynbraTax — IOATOTOBJIEHHOW — Hay4HO-
KBa/MpUKaoHHOU pabotel (HKP) rmoie)xut perieH31poBaHUIO.

PykoBozurenb HayuHO-KBa/M(PUKALIMOHHON  paboThI acmypaHTa  MpefCTaB/sieT B
rOCYZIJapCTBEHHYIO 9K3aMEHAI[MOHHYI0 KOMMCCHIO OT3bIB Ha HayYHO-KBaJU(PHUKALIMOHHYIO paboTty
acrupaHTa.

2 Tlyukrt 15 TTosioxXeHust 0 IPUCYXK/IEHUH YUeHbIX CTereHel, yTBeP>KAeHHOro ocTaHoBaeHreM [IpaButenbcTBa Poccuiickob

M

®epneparuu ot 24 centssopst 2013 r. N 842 "O nopsiike NpUCyXeHus yueHbix crereHei” (CobpaHye 3aKOHOZAATeIbCTBA
Poccutickoit @epepauun, 2013, N 40, ct. 5074; 2014, N 32, ct. 4496).



3.2 Ilopapok npeacrasienus HJJ

3.2.1. TlpepcraBneHre Hay4yHOro /IOK/aja 00 OCHOBHBIX pe3y/jbTaTaX I10JIOTOB/IEHHON Hay4HO-
KBa/MdukamonHo pabotel (HKP) mpoBoauTcs Ha 3acelaHWM TOCYZapCTBEHHOW 3K3aMeHallMOHHOM
komuccur (I'OK), mopsifok co3gaHus W peryiaMeHT paboThl KOTOPOH oOrpefiesnsieTcs JeiCTBYIOIUM
[TonoxxeHneM O MOpsiiKe TIPOBeJleHUs TOCYJApCTBEHHOM WTOTOBOM arTecTalud I0 MNporpaMMam
TIOAITOTOBKU HAyYHO-TIeJarorMuecKux KaZpoB B acrupaHType B HoBoCHOMPCKOM ToCyZapCTBEHHOM
TexHU4YeckoM yHuBepcutete (HI'TY).

3.2.2. TOK nmnpuHMMaeT pelleHrWe O Bbilaue 00yuaroleMycs, VCIelIHO TMpoliejiemMy
rOCyZjapCTBEHHYH UTOTOBYIO aTTeCTALMI0 MO MporpamMmme MOATrOTOBKM HAayUHO-TelaroruyeCcKuX KaJpoB B
acrmMpaHType, 0OKyMeHTa O BbiCIlieM 00pa30BaHUM U O KBa/lU(UKaLUY, a TaKKe O Bbliaue 3aK/IH0UeHHs B
COOTBeTCTBUM C NYHKTOM 16 IlonokeHusi O NPUCYKAEHWU YUYEHBbIX CTereHed, YTBep>KIEeHHOIO
nioctaHoBneHueM IIpaButenbctBa Poccuiickoii @epepauuu ot 24.09.2013 . Ne 842, koropoe
TOJNMCHIBAETCA PYKOBOAUTENEM WIU O €ro MOPyYeHUI0 3aMeCTUTe/leM PYKOBOJAWTE IS OpraHu3anuu. B
3aK/TFOUeHUM OTPa’KaroTCsl JIMUHOe yuyacThe O0yuarolerocsi B MoMyueHUM pe3y/bTaToB, U3/I0)KEHHBIX B
HayuHO-KBa/mMdukaimonHo pabore (HKP) (guccepraiyu), cTereHb [JOCTOBEPHOCTH Ppe3y/IbTaTOB
TIPOBe/IeHHbIX HCC/Ie0BaHUM, WX HOBM3HA W TIpaKTHYecKas 3HAUMMOCTb, I[eHHOCTh Hay4HbIX pador,
cootBetcTBre HKP (auccepraiun) TpeOOBaHMSM, HayuHasi CIIeIIMaIbHOCTh (HayuHbIe CIeIMaJTbHOCTH) U
oTpacib Hayku, KoTopbiM cooTBeTcTByeT HKP (zaucceprauys), rosiHOTa W3/iokeHuss matepuaioB HKP
(mucceprauym) B paboTtax, omy0/IMKOBaHHBIX 00yUaroIIMCS].

3.2.3. MeTovika 1 Kputepuu otieHKHA H/I puBesieHbl B hoHJe olieHOUHbIX cpecTB [TUA.

4 CniMCOK UCTOUHUKOB [I/Is1 MOATOTOBKH K roCylapCTBeHHOIN UTOT0BOM aTTecTalyu
4.1 OcHOBHBIE HCTOUYHHUKH

1 OkcriepuMeHTa/IbHBIM MOJA/IBLHBIA aHAM3 JieTaTe/IbHBIX armapaTtoB : yueOHuK / B. A. BepHc, A. B.
Honromonos, E. I1. XKykos, B. H. Jlymus, [I. A. MapuauH. - HoBocubupck : U3a-so HI'TY, 2017. -
159 c - (Yuebnuku HI'TY). - 3000 3k3. - ISBN 978-5-7782-3209-9 .

2 TecroegoB H. A. [InarHOCTMKa KOHCTPYKLMM KOCMHWYECKHUX araparoB [0 pe3y/ibTaram
BHUOPAI[MOHHBIX U aKyCTUUeCKUX UCIbITaHu# : MoHorpadus / H. A. Tectoenos, E. A. JIsiceHko, B. A.
BepHc. - KpacHosipck : U3g-Bo CubI'AY, 2016. - 204 c. - 500 3k3. - ISBN 978-5-86433-685-4.

3 CrpouTenbHasi MexaHWKa MailiiH. [Torepeunslii U3rub miactuH : yueb.-meto[. rnocobue / HoBocub.
roc. TexH. YH-T ; A. H. TTens, K. A. Margsees, H. B. ITycroBoii, T. B. Totjemtok. - HoBocubupck : N3a-
Bo HI'TY, 2018. - 90 c. : un. - 100 3k3. - ISBN 978-5-7782-3496-3.

4 banmukoBa U. A. Komruiekc ANSYS: AHanm3 yCTOMYMBOCTH KOHCTPYKIMH : [yueb. mocobue] / U.
A. BanmmkoBa, M. A. JleraH, K. A. MatBeeB ; HoBocub. roc. TexH. yH-T. - HoBocubupck : 13za-Bo
HI'TY, 2017. - 65 c. - 70 3k3. - ISBN 978-5-7782-3383-6.

5 TlycroBoit H. B. OcHOBBI pacueTa Ha YCTOWUYMBOCTb AedhOpMHUPYyeMbIX cucteM : yueOHMK / H. B.
I[TyctoBoii, K. A. MatBeeB ; HoBocub. roc. Texs. yH-T . - U3a. 2-e. - HoBocubupck : M3a-8o HI'TY,
2017. - 371 c. : yn. - 50 3k3. - ISBN 978-5-7782-3440-6.

6 Oserun . I1. BBegenue B uncsieHHble MeTofpl : yueb. mocobwe / WM. II. Onerumn, [. A.
KpacHopyuxkuii. - HoBocubupck : 3a-so HI'TY, 2018. - 115 c. - 100 3k3. - ISBN 9785778236325.

7 Atanmua B. I. Mexanuka. CorporvBieHre marepuanoB : yueb. mocobue / B. I Aramun, []. A.
KpacHopyukuii ; HoBocub. roc. texH. yH-T. — HoBocubupck : M3a-so HI'TY, 2017. — 148 c. — 150
3k3. — ISBN 978-5-7782-3228-0.

8 JleBuH B. E. MexaHnuka JjehopMrpoBaHysi KDUBOJIMHENHBIX CTep>kHel : [MoHorpadusi] / B. E. JleBuH,
H. B. ITycroBoii. - HoBocubupck, 2008. - 207 c. : un.. - [Tapasn. TaT. 1. aHr. ; OmI. Takke Ha aHIvI.
A3..

9 bepuc B. A. [JuarHOCTMKa ¥ KOHTPOJIb TEXHUYECKOIO0 COCTOSIHUSI CaMOJIeTOB I10 pe3y/bTraraM
pe30HaHCHBIX UCTbITaHui : [MoHorpadwusi] / B. A. bepHc. - HoBocubupck, 2012. - 271 c. : un., Tabi..
- Pexxum pocryna: http://elibrary.nstu.ru/source?bib_id=vtls000174200



10 Jlepun B. E. BubpopuarHoctvka MamivH ¥ MexaHU3MOB : yuebHoe rocobue / B. E. JleBun, JI. H.
[MatpukeeB; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2010. - 104, [2] c. : wi.. - Pexxum fgoctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000141107

11 JlepuH B. E. CratucTiKa ¥ AMHAMHKA TUIOCKUX KPUBOJMHEMHBIX CTepyKHeM : yueOHoe mocobue / B.
E. JleBun, []. A. KpacHopy1kwuii ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2015. - 157, [1] c.

12 MargeeB K. A. BapuaijoHHble MeTO/bl UCC/IeI0BAHNSl YCTOMYMBOCTH aHWU30TPOIIHBIX MJIACTHUH TPU
TeMIlepaTypHO-CUIOBOM HarpykeHuw : [MoHorpadwusi] / K. A. Matsees, H. B. ITycroBoii ; HoBocu0.
roc. TexH. YyH-T. - HoBocubupck, 2005. - 367 c. : wn, T1abn. - Pexum pocryna:
http://elibrary.nstu.ru/source?bib_id=vtls000043283

13 Pean A. A. Ilcuxonorusi u menarorvika : [yuebHoe mocobwe asisi By3oB] / A. A. Pean, H. B.
bopaosckasi, C. U. Po3ym. — Mocksa [u gp.], 2009. — 432 c. : u.

14 Puropuka : yuebnuk / [3. C. Cmenkosa u ap.] ; oz pea. H. A. UnmommroBoit. — Mocksa, 2010. — 447
C. : Wal., Ta0OI.

15 Jleiruna H. U. [JesATenbHOCTH IIperofiaBaresis BbICIIEM IIKO/IbI : HOPMBI KaueCTBa, CaMOAaHa/Iu3,
naHupoBaHve. Moaynb 1: coBpemeHHasi JieKUMsi B BbICIIeH ILKoje: yueOHoe rocobue Jjist
nipernioziaBaresiei / H. U. JIbiruna. — HoBocubupck, 2009. — 28 c.

16 CrnenmanbHasi refiaroruka : [yuebHoe mocobue s mefgarornyeckux By3oB] / [JI. M. AkceHoBa u
np.] ; mog pea. H. M. HazapoBoii. — Mocksa, 2009. — 394, [1] c.

17 OnekTpoHHOe oOyueHHe B TeXHHUECKOM YHHBepcuTeTe : yueOHoe mocobue / [O. B. Ka3aHckas u
np.] ; HoBocub. roc. TexH. yH-T. — HoBocubupck, 2014. — 138, [1] c. : wn., Tabn. — Pexxum gocryra:
http://elibrary.nstu.ru/source?bib_id=vtls000208297. — 3arsn. ¢ 5KpaHa.

11 Pean A. A. Ilcuxosorusi u refarorvka : [yue6Hoe mocobue ans By3oB] / A. A. Pean, H. B.
bopposckasi, C. U. Po3ym. — Mocksa [u gp.], 2009. — 432 c. : u.

12 Puropuka : yuebnuk / [3. C. CmenkoBa u ap.] ; oz pes. H. A. VinnmonurtoBoii. — Mocksa, 2010. —
447 c. : ., Tab.

13 JIeirmHa H. W. [lesTensHOCTH mperofaBaTesis BBICIIEM IIKOJIBI : HOPMBI KauecTBa, CaMOAaHa/Ius3,
TlaHupoBaHue. Moayne 1: coBpeMeHHasi JieKIUs B BBICIIEH IKose: yueOHoe rmocobue Ajisi
npenoziaBaresneii / H. U. JIeiruna. — HoBocubupck, 2009. — 28 c.

14 CrneluanbHasi Tiejaroruka : [yue6Hoe mocobue zjisi iegaroruueckux By3oB] / [JI. V. AkceHoBa H
np.] ; mox pen. H. M. Hazaposoii. — Mocksa, 2009. — 394, [1] c.

15 OnekrpoHHOe o0yueHHe B TeXHWUYEeCKOM yHHBepcuTeTe : yuebHoe mocobue / [O. B. Ka3zaHckasi u
ap.] ; HoBocub. roc. TexH. yH-T. — HoBocubupck, 2014. — 138, [1] c. : um., Tabn. — Pexxum gocryta:
http://elibrary.nstu.ru/source?bib_id=vtls000208297. — 3arn. ¢ sKpaHa.

4.2 JTonojiHUTE/IbHbIE UCTOUHUKH

1 Yciokuu B. U. CtpouTesibHasi MeXaHHUKa KOHCTPYKLIMM KOCMHUeCKOW TeXHUKH : [ Yue0. 17151 BTy30B] /
B. W. YctokuH. - M., 1988. - 390 c. : u.. - bubmuorp.: c. 382-383 (45 Ha3B.). - [Ipeam. ykas.: c. 387-
390.

2 CrpouTenbHasi MeXaHHUKa JIeTaTe/IbHBIX aIllapaToB : [yueOHUK /i aBUALIMOHHBIX CrelalbHOCTeN
By30B] / M. ®. O6pa3nos, JI. A. Bynbiues, B. B. Bacunwes ; nog pea. U. ®@. O6pasiiosa. - M., 1986. -
535, [1] c. : un.. - 3ar. kopeika: CtpouTenbHasi MexaHuKa JIA. - ABT. yka3aHbl Ha 000pOTe THT. JI. -
bubmorp.: c. 524-525 (34 Ha3B.). - [Ipeam. ykas.: c. 526-530.

3 IlycroBoit H. B. OcHOBBI pacueTa Ha yCTOHUMBOCTD AedopmupyeMbix cucteM / H. B. [Tycrosoi, K.
A. MatBeeB ; HoBocubupckwii roc. TexH. yH-T. - HoBocubupck, 1997. - 370 c.

4 BenseB H. M. Metozbl Teopyuu TerionpoBogHocty. Y. 1 : B 2 u. : yue6Hoe mtocobue as1st By30B / H.
M. Bensie, A. A. PanHo. - M., 1982. - 326, [1] c. : un., Tabn., cxembl

5 AsponuH A. C. PacueT Ha MpOYHOCTH JieTaTe/bHBIX armapaToB : yueOHoe rtocobue s
aBUALIMOHHBIX CrieliuanbHOCTel By30B / A. C. ABronuH, B. U. ®uryposckuii. - M., 1985. - 440 c. :
WIL.

6 TDnagkuii B. ®@. [JuHaMuKa KOHCTPYKLIMH JleTaTebHOTrO arrmnapara / B. @. I'magkuii. - M., 19609. - 496
C.: W

7 T'yakoB A. V. BHelllHVe Harpy3ku ¥ POYHOCTS JieTaTesbHbIX arraparos / A. W. I'ygkos, I1. C.


http://elibrary.nstu.ru/source?bib_id=vtls000043283

Jlemakos, JI. T. Paiikos. - M., 1963. - 479, [1] c. : un.

8 banabyx JI. . CTpouTenbHast MeXaHUKA PakKeT : [yueOHUK /ijisi CTYZIeHTOB MalllMHOCTPOUTETbHBIX
cnenyanbHbIX By30B] / JI. U. banabyx, H. A. Andytos, B. 1. YciokuH. - Mockea, 1984. - 390, [1] c. :
WI.

9 bBe3yxoB H. 1. OCHOBBI TeOpUM yTIPYTOCTH, TJIACTUUYHOCTH | TTOJI3yUeCTH | YueOHUK i BTy30B / H.
W. besyxos. - M., 1961. - 537 c. : u.

10 KonecnukoB K. C. [lunamuka pakeT : [yue6Huk /s Bry30B] / K. C. Konecnukos. - M., 1980. - 376
C.: WL

11 OcHOBBI Terionepesauy B aBUALIMOHHOM Y PAaKeTHO-KOCMHUUECKOW TEXHHKE : YUeOHUK /IJ1s1 CTY/I€eHTOB
aBUALIMOHHBIX CIieliuanbHOCTel By30B / [B. C. ABayeBckuii 1 fip.] ; ox pex. B. K. KoiikuHa. - M.,
1975. - 623, [1] c. : cxeMBbI

12 Benses H. M. MeTozbl Teopuu TerionpoBogHocTy. Y. 2 : B 2 u. : yueGHOoe mocobue aist By30B / H.
M. Bensie, A. A. PaaHo. - M., 1982. - 303, [1] c. : un., Tab/1., CXeMbI

13 3umuss U. A. Tlegaroruueckast ICMX0JIOTHs : YUeOHUK ZIJ1s1 By30B T10 [1eIarOrMueCKUM 1
TICHXO0JIOTHYeCKMM HarpaB/ieHUsM U criefjuanbHocTsM / Y. A. 3umHsis. — Mockgsa, [2005]. — 382, [1]
C.: W/

14 An6erora 1. ®. Kelic-TeXHOIOTHS KaK 3/IeMEHT UH(POPMAIIMOHHO-00pa30BaTe/IbHOM Cpe/ibl B
MOZIepHU3UPYIOLEHCS BhICIIEH MpodeCCHOHATBHOM IIKOJIe: CYyTh U TIPOOIeMbI MCTIOb30BaHUS /

U. ®. Anberosa, I'. JI. IllamaroHoBa // [lucTaHijuoHHOe 1 BUPTyanbHOe obydyenue. — 2011. — Ne 11. —
C. 100-106.

15 3arBsisuHckuid B. W. [JupakTvka BbICIIEM LIKOJIBI @ TeKCT Jjekuud / B. . 3arBsgsvHCKuM ;

YemaOUHCKUN OJIUTEXH. UH-T UM. JIeHUHCKOro KoMmcoMmosia. — Yensgouuck, 1990. — 95, [1] c. : u.

4.3 MeToguuecKoe odecreyeHne
Jlesun B. E. Ananutryeckasi Mmexanuka. COOpHUK 3azau : yuebHoe mocobue / B. E. JleBun, . A.
KpacHopyukwuii ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2017. - 24, [3] c.. - Pexxum pocrtymna:
http://elibrary.nstu.ru/source?bib_id=vtls000234015

TapakaHoB A.B. OCHOBBI mMeJaroruueckod [JesiTebHOCTH B CHUCTeMe BbICIIET0 00pa30BaHMUS:
[Tegarornyeckrie OCHOBBI JIeSITETLHOCTY TIpeTofiaBaresisi [D/1eKTPOHHbIN pecypc] : 3/1eKTPOHHBIM yueOHO-
MeToauueckuii komriekc / A. B. TapakanoB ; HoBocub. roc. TexH. yH-T. — HoBocubupck, [2015]. —
Pexxum poctyna : http://dispace.edu.nstu.ru/didesk/course/show/4922?key=library. — 3ar. c sKkpaHa.

TonmbiikuHa JI. A. OCHOBBI T1€1arOTHUECKOM [IeSITe/TbHOCTH B CHUCTEMe BbICIIET0 00pa30BaHUS.
TexHonmorum MyONMWYHBIX BBICTYIUIEHUH [O/1€KTPOHHBIN pecypc] : 7eKTPOHHBIA yueOHO-MeToAudeCKUi
komruiekc / JI. A. TonbinkuHa ; HoBocub. roc. TexH. yH-T. — HoBocubupck, [2015]. — Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000214225. — 3ar. ¢ skpaHa.

ManzgpukoBa I M. OCHOBBI TeJarOTHUeCKOM [JesTeJIbHOCTH B CUCTEMe BBICIIEro 0o0pa30BaHUs
(Moayne): AkTrBHBIE (opmbl 00yuenusi nmocobue / I M. MangpukoBa ; HoBocub. roc. TexH. yH-T. —
HoBocubupck, [2010]. — Pexxum goctymna : http://dispace.edu.nstu.ru/didesk/course/show/4848. — 3arn. c
5KpaHa.

Jleran M. B. «TexHOMOTUM 31€KTPOHHOrO OOyueHUs’» K Moayaro «OCHOBBI Mearoruyeckou
JieATeIbHOCTH B CHCTeMe BBICIIETO 0Opa3oBaHus» [D/eKTPOHHBIA pecypc] : 3/MeKTPOHHBIM ydeOHO-
MeToauueckui komruieke / M. B. Jleran, M. A. TopbyHoB ; HoBocub. roc. TexH. yH-T. — HOBOCHMOUMPCK,
[2015]. — Pexxum poctymna : http://elibrary.nstu.ru/source?bib_id=vtls000213998. — 3arn. ¢ skpaHa.

Cypuuna T.FO. HopmarvBHble OCHOBBI [JeSITEIbHOCTH IIpeliofiaBaTesisi: MOATOTOBKA K WTOTOBOU
arTecTaluy [ DNeKTPOHHBIN pecypc] : 31eKTpOoHHBIN yuebHO-MeToandeckuii kKomriekc / T. FO. CypHuHa ;
Hosocub. roc. TeXH. VH-T. — HoBocubupck, [2015]. - Pexxum JloCTyTia
http://dispace.edu.nstu.ru/didesk/course/show/6028. — 3ar. c 3KkpaHa.

JIeiruHa H. Y. Kak cripoeKTHpOBaTh, IPOBECTH U OLIEHUTb yueOHOe 3aHsTHe : yueOHO-MeToAruyecKoe
nocobue A acmyMpaHTOB (IICUXOJIOTO-TIe/JarOrMyeckoe COMPOBOXKAEHHe B T€PUOJ  TIPOXOXKeHUs
nejaroruueckoi mpaktuku) / H. W. JleiruHa, O. B. Makapenko ; HoBocu6. roc. TexH. yH-T. —
HoBocubupck, 2012. — 63, [1] c. : Tabm. — Pexum pocryma: http://elibrary.nstu.ru/source?
bib_id=vtls000167841. — 3arn. ¢ 3KpaHa.



4.4 VIluTepHeT-UCTOYHUKHU

1. CrpouTtenbHas MexaHWKa MalliyH. [Torepeunblit n3rubd miactuH [yuebHoe nocobue T. B. Toliemok
u 1p.]; HoBocuG. roc. TexH. yH-T
Online access: http://www.ciu.nstu.ru/fulltext/textbooks/2018/2018 gozluk.pdf
2. DKcriepuMeHTa/bHBIA MOZA/IbHBIN aHaIu3 JieTaTe/IbHBIX armapaTtoB [yueOHUK B. A. BepHc u ap.] -
HoBocubupck M3a-so HI'TY 2017 - 158, [1] c. wn. - Yuebuuku HI'TY .
Online resources: http://www.ciu.nstu.ru/fulltext/tutorials/2017/2017_burns.pdf
3. Kowmriekc ANSYS: aHanu3 yCTOMUMBOCTH KOHCTPYKLUME [yueGHoe mocobue] V. A. BaHuuKoBa,
M. A. Jleran, K. A. MatBeeB ; HoBocu0. roc. TexH. yH-T
Online resources: http://www.ciu.nstu.ru/fulltext/textbooks/2017/2017 banshchik.pdf
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1 ITacniopT roCcyfapCTBeHHOI0 3K3amMeHa
1.1 O6o01eHHas CTPYKTypa rocyAapCTBEHHOr0 3K3aMeHa
O6o6meHHasi CTPYKTypa roCyZjlapCTBeHHOTO 9K3aMeHa rpuBeZieHa B Tabmure 1.1.1.
Ta6muna 1.1.1



Koppb1

KOMHETEHI_[I/II/I H II0Kad3dTe/In C(l)Ole/IPOBaHHOCTH

Bomnpocs!
roCyAapCTBeHHOI0
JK3aMeHa

OIIK.1 Bi1aieHre MeTO/0/IOTHEH TeopeTHUeCKUX M IKCIIePUMEeHTa/IbHbIX UCC/Ie[J0BaHUI B

ob1acT HBHHHHOHHOﬁ H paKETHO-KOCMI/I‘IECKOI‘/'I TEeXHUKH

OIIK.1.31 3HaTh QyHJaMeHTa/IbHbIe 3aKOHbI MeXaHUKHU 1.1-1.59
yMeTb TPUMEeHSITh Ha TIPaKThKe yHAaMeHTabHbIe
OIIK.Lyl 3aKOHBI MeXaHUKH 14,1.8,1.11

OIIK.4 roToBHOCTb K HPEHO,Z[aBaTEJIbCKOﬁ AeATe/IbHOCTH I10 OCHOBHBIM OﬁpaBOBaTeJIbeIM

MNporpamMmam BbICLIEr0 06pa30BaHI/IH

OIIK .4.31

3HATh MeTOAr4YeCKKHe OCHOBEI pa3BUTHA MOTHBALIMH,
OpraHr3alli U KOHTPOJIA yue HOM AedaTe/IbHOCTH Ha
3dHATUAX PA3/IMUYHOI0 BUad

2.1,2.7

OIIK.4.33

3HaTh COZlep’KaHNe 3aKOHOB Y UHBIX HOPMATHUBHO-
NIpaBOBbIX aKTOB Pd, 110Ka/IbHBIX HOPMATUBHBIX aKTOB
o0pa3oBaTe/bHOW OpPraHU3al{UH, PeriaMeHTHPYIOIINX
JieaTe/IbHOCTh B cdepe BbICIIero o6pa3oBaHus

1.1-1.59

OIK.4.y1

yMeTb pa3pabaTbiBaTh U OOHOB/IATE pabourie
TIPOrpaMMbI U YueOHO-MeTO[UUeCKHe MaTeprasibl 10
MporpaMMaM BBICIIIEr0 0Opa30BaHus

2.2,2.12

OIIK.4.y2

yMeTb TIPUMEHSITh TeXHUYeCKHe CPeiCTBa 00yueHus,
BKJTFOUAsi TEXHOJIOTHUH 37IEKTPOHHOTO U TUCTAHI[MOHHOTO
o0OyueHus

2.9

OIIK.4.y4

yMeTb 000CHOBBIBaTh COBPEMEHHBIEe Tie/larornyecKue
TOZAXO/Ibl K OPraHK3aliy UHKJTFO3UBHOTO 00pa30BaHus C
yueToM Tcruxodr3nvecKrx 0COOeHHOCTeH JHL,
VMMEHOIIUX HapyLLIeHUsl B 3pDUTe/IbHOM, CITYXOBOM,
VHTe/VIeKTYaIbHOM U IBUraTeIbHOU cepe

2.6, 2.14

ITK.1.B crioco0HOCTBH HCC/Ie/[0BAaTh MPOYHOCTh H YCTOMYHUBOCTH 00beKTOB aBUALIMOHHON 1

paKETHO-KOCMHHECKOﬁ TEXHUKH

IIK.1.B.31

3HATb OCHOBHbIE€ 3dKOHbI JMWHdAMHUWKHU KOHCTPYKL[I/Iﬁ

1.12-17
K.1.B.32 3HaTh COBPEMEHHBIE METO/BI PacyeTa yCTOHUNBOCTH 1.9-11. 1.16-17
o KOHCTpY Kt 1.19-20, 1.23, 1.56
IIK.1.B.33 3HaTh MeTO/bI 00ecrieueHHst CTaTHueCKOM MPOYHOCTH 1.9
3HaTb METO/IbI OTpe/ie/IeHNs] BHELLIHUX Harpy3o0K,
I1K.1.B.34 JIeHCTBYIOIMX Ha 00ObeKThl aBUALJMOHHOM, PAKETHOU U 1.18-19
KOCMHYeCKOU TeXHUKU )
3HaTh MeTO/bl 00ecrieueH s AMHAMHUYeCKOM POYHOCTH
I1K.1.B.35 00BEeKTOB aBUAlLIMOHHOM, paKeTHOM ¥ KOCMUYeCKOH 1.16-17
TeXHUKU ’
yMeTh pelliaTh MPUK/IaZHble 3a/jaul JUHaMHU4e CKOM
IIK.LB.yl IIPOYHOCTU 1.12-19
yMeTh pelllaTh 3a/|Jaul pacyeTa Ha MPOYHOCTb U
TIK.1.B.y2 JKeCTKOCTb KOHCTPYKLIMM 1.18-20, 1.53
IIK.1.B.y3 yMeTb pelliaTh 3ajauyll YyCTOMYMBOCTHA KOHCTPYKLIMMA 1.9-11, 1.16-17,

1.19-20, 1.23, 1.56

I1K.2.B crioco0HOCTH NPOBOANTH TeOpeTHYeCKNe U IKCIlepUMeHTa/IbHbIe HCC/Ie/{0BaHUSA
pecypca M /{0/IT0BeYHOCTH KOHCTPYKI[UH aBHALIOHHOM M PaKeTHO-KOCMHYeCKOH TeXHUKH

I1IK.2.B.31

3HAaTb OCHOBHbI€ METObI ITPOBeAEeHUA

9KCIIepUMeHTA/IbHbIX UCC/Ie/IOBaHUM 1.18-20
MK.2.B.32 3HaThb OpPraHMU3alyio, 5KOHOMUKY U ONTUMU3aLUs
e TpoLieCcCcOB obecrieueHust IPOYHOCTH JIA 1.12-19
3
MK.2.B.34 3HaThb MeTO/bl U CPe/CTBa MOBBILLIEHNS pecypca U
e JoaroBeyHoCTH JIA U ero 3neMeHTOB 1.22-23




1.2 IIpumep Oustera

HOBOCHUBVPCKINI IT'OCYIAPCTBEHHBIN TEXHUUECKU YHUBEPCUTET
@aky/bTeT JleTaTe/IbHbIX arrnaparoB

JK3aMeHaIMOHHbIH Ourer Ne 1
K IOCyZlapCTBEHHOMY 3K3aMeHy 110 nporpamMe acrvpaHTypbl 24.06.01 ABUaljMoHHast U pakeTHO-
KOCMHYeCKasi TeXHUKA

1. OuddepeHuanbHble ypaBHeHWs PABHOBECUS U [BMXKEHUSI.

2. 3akoH ['yka B TeH30pHOM opMme.

3. OcHoBHble 3THUecKue TpeOOBaHMS K OpraHU3alu yueOHO-TIeflaroruyeckoro OOINeHUs U
B3aUMO/IeHCTBUSI.

4. CoBpeMeHHOe COCTOsTHHE MCCIelyeMoid TIPO0sIeMbl.

YTBepKaato: 3aB. Kadeapoii [TJTA H.B. IlycroBoit

(opmMch)

(mara)

1.3 MeToauKa o1jeHKH

bunetel K 5K3aMeHy ()OPMHPYIOTCS M3 BOMNPOCOB, TpeJCTaBleHHbIX B MyHKTe 1.5. buner
coziepXuT 4 TeopeTHUeCKUX Bompoca. 1 u 2 Bompoc Oumera BbIOMpaeTcsi U3 MepeyHsi BOIIPOCOB U3
Hay4yHOU 00J1acTH McCiiejoBaHusl, 3 BOMPOC OWieTa - U3 TIepeyHst BOMPOCOB 110 paszeny «OCHOBBI
Tie/Jaroruyeckoi esTeJIbHOCTA B CHCTEMe BBICIIero obpa3oBaHusi», 4 BONPOC (OPMYIHUPYeTCs 110
TeMe HCC/eloBaHUsl. OK3aMeH TPOBOAUTCS B YCTHOW (opme € 00si3aTelbHBIM COCTaBJI€HHEM
KpaTKUX OTBeTOB B IIMCbMeHHOM BHje. MrToroeasg oOleHKa 3a TOCY[apCTBeHHBIM 3K3aMeH
BBICTaBJ/ISIeTCS B COOTBETCTBUU C KPUTEPUSIMHU, IIPUBEZIeHHBbIMU B 11. 1.4.

1.4 Kputepuu oLjeHKH

[To pesynbTaram OTBeTOB OOyYaroIIerocsi Ha BOTIPOCKHI OWieTa M JOTOHUTE/IbHbIE BOTIPOCHI
(yTouHsifOIIIMe CYThb OTBeTa) TOCY[AApCTBeHHasi SK3aMeHal[MOHHasi KOMHCCHUsSI — OLleHWBaeT
c(hOpMUPOBAaHHOCTH KOMIIETEHIIMI Ha Pa3HBIX YPOBHSIX.

CooTtBeTCTBHE YpOBHEH C(HOPMUPOBAHHOCTH KOMITETEHIIUM, KDUTEPUEB OLIEHKH W 0asIIoB 10
100-6abHOI 111Kase puBeeHo B Tabuie 1.4.1.

Tabmura 1.4.1

Yposenn
KpuTepuu oneHKH chopMupoBaHHOCTH Ananazon
o 0a/ioB
KOMIIeTeHIU i
aCIMPaHT MPaBW/IBHO ¥ TOTHOCTHIO OTBETH/T HA YeThIpe
BOIpPOCa 9K3aMeHal[MIOHHOTOo OueTa, a Takke .
P H ’ [IponBUHYyTHIM 87-100
JIOTIO/THUTE/TbHBIE BOTIPOCHI, YTOUHSIIOIIME CYTh OTBETa,
yeM I1oKasas yriyOseHHble 3HaHUsI
aCIMpaHT MPaBUW/ILHO OTBETHJI Ha BCe BOMPOCHI, HO
HeJJ0CTaTOYHO pa3BepHYTO UM OTBETH/I MUHHUMYM Ha .
A P PHYy M BazoBbiii 73-86
TPH Bompoca Ousera abCOMIOTHO MPAaBUIBHO U
JIOCTaTOYHO Pa3BepHYTO




acClupaHT B 1[e/IOM NPaBUJILHO OTBETU/I MUHMMYM Ha /iBa
BOTMpoca OuneTa, 3HaHUsSI He CTPYKTYPHUPOBaHbI U [ToporoBbiii 50-72
TI0BEPXHOCTHBI

acTMpaHT TIPaBU/ILHO OTBeTH/T He Oosiee ueM Ha OIWH
BOIMPOC K3aMeHaIIMOHHOTO OusieTa

Pe3synbrarel KaXJOro rocCynapCTBEHHOIO aTTeCTalMOHHOIO WCHbITAHUS, BK/IOYEHHOIO B
rOCYlapCTBEHHYI0 WTOTOBYIO) arTTeCTalUio, OIpejessitoTCs OLeHKaMd "OTIMYHO", 'Xopouio",
"yIOBIETBOPUTETLHO", "Hey/l0BJIeTBOPUTEJILHO". OueHku "OT/TUUHO", ""xoporo",
"yIOBJIETBOPUTE/ILHO" 03HAYalOT YCIIeLIHOe TPOXOKJeHUe TOCyJapCTBEeHHOr0 arTeCTalMOHHOIO
ucnbiTaHus. [lepeBoz 0asioB, TO/MyUeHHBIX 3a TOCYAApCTBEHHBIM 3K3aMeH, B TPAUIMOHHYIO
IIKa/Ty OLIeHOK OCYIL[eCTB/ISIETCS B COOTBETCTBUU C [Tosio)keHHeM 0 6a/libHO-PeHTUHIOBOM CHCTEMe
OLIeHKM JJoCTWKeHul ctygeHToB HI'TY.

Pe3ynbrarhl rocyZjapCTBEHHOTO aTTeCTAlMOHHOTO HCTTBITaHKs, TIPOBOJJUMOTO B YCTHOM dopMe,
OOBbSIBNISIFOTCS B JIeHb €ro TIPOBe/leHWs], pe3y/bTaTbl TOCYJAPCTBEHHOTO AaTTeCTalMOHHOTO
WCTIBITaHUsA, TIPOBOJIMMOTO B MIMCbMEHHOUN (hopMe - Ha C/IeAyIoIIui pabouuii JleHb TI0C/e HS ero
MpOBe/IeHNUs.

Hwxe noporosoro 0-49

1.5 [IpuMepHBIii IepedyeHb TeOpPeTHYEeCKHUX BOMIPOCOB

1.Bonpock! U3 Hay4YHOH 00/1aCTH

1.1 OcHoebl mexaHuKu meepdozo depopmupyemoz2o mena. Kunemarrka fgeopMupyeMoit cpefbl.
OiinepoBbl U JlarpaH)keBbl KOOpAUHaTHI. [TepeMelijeHus. Mabie U KOHeUHble ZiehOpMalivi.
Bripakenue gedopmaiuii  yepe3 TiepeMelrieHre. Harpsbkenus. [JuddepeHiranbHble
ypaBHEHUS paBHOBeCHsT W [BWKeHUs. [paHuuHble ycCioBUs. @PuU3MUYeCKUe 3aKOHbI
nedopmupoBanus. OO000IIeHHbIM 3aKOH ['yka i1 W30TPOMHBIX M AHU30TPOIHBIX
MaTepuasioB C Yy4yeTOM TeMriepaTrypbl. Mopaenu U 3akoHbl Ae(OPMUDPOBaHUS  [i7Ist
TJIACTUYECKOT0, YIIPYrO — MJIaCTUYECKOTO U BA3KO — yIIPyroro tea. @opMyarMpoBKa KpaeBbiX
3a/jau CTaTUKU U AMHAMUKU le()OpMUPYEeMOro Terna.

1.2 IoTreHuManbHas 3Heprus AedopMaLvy JWMHEeHHOYNPYroro Tesa. BapualvioHHble PUHLUIIBI
Jlarpanxa, /Janambepa — Jlarpawa, KactunbsiHo. CMeIllaHHbIM BapHUAIIMOHHBIN TTPUHITHIIL.
Teopemsbl B3anMHOCTH, Knaneiipona, KactunbsiHo. BapuaijonHbie MmeTozbl Putija, ByOHOBa
— l'anepkuna, Tpeduia, KoHeuHbIX 371eMeHTOB (KO).

1.3 Inockas fgedopmaliysi ¥ MJIOCKOe HarpsykeHHOe COCTosiHMe. brurapmMoHuueckoe ypaBHeHHe
A (QYHKUUM HanpsbkeHWM. KpyuyeHue mnpyU3MaTMUecKuX CTepXKHell. YpaBHeHHe [t
(byHKL[MM KacaTe/bHbIX HalpsyKeHU. BapualjuoHHble U Unc/ieHHble MeTO/bl pelleHts 3a/au
TIJIOCKOTO HArpsKeHHOTO COCTOSIHUS U KPYUYeHUs.

1.4 TIpuxknaoHble modeau u MemoObl pacuema MOHKOCMEHHbIX 31eMeHmo8 KoHcmpykyuti. 13rub
TOHKWX TUIaCTHH; AuddepeHIManbHOe ypaBHeHWe i (GYHKUUHU Tporuba v TpaHUYHbIe
yCJIOBUSI; BapuallMoOHHasi (OPMy/MPOBKa 3a[jau; BapUallMOHHbIe W UUC/IeHHbIe MeTO[bI
petienusi (Metoabl Putija, bByobHOBa — IanepkuHa, BnacoBa — KaHTOopoBHMYa, KOHEUHBIX
3JIeMEeHTOB, KOHEUHBIX pPa3HOCTeN).

1.5 Teopuss monorux obosouek: (GopMyTMpPOBKA 3a/laud B TEPEMEIIEeHUSIX U B CMEIIaHHOM
dopme (mnst byHKIMK TIporvba ¥ (QYHKIUM HampsDKeHWH); BapHal[iOHHbIE W UKMC/IeHHbIe
METO[bl pellleHus. ['eoMeTpUYecKd HeWHeWHas Teopus HW3ruba IIACTUH U TIOMOTUX
000/10ueK. YpaBHeHHs B TIepeMeleHUsIX U B CMeIIaHHOM (opme.



1.6 OcHOBHBIE COOTHOIIEHWSI ¥ ypaBHeHHs o0iedl Teopuu obosmoyek. OO0OUKM BpaljeHus:
WCTI0/Ib30BaHe pasiokeHuM B psifipl Dypbe; urc/ieHHOe MHTerpupoBaHUe OObIKHOBEHHBIX
mubdepeHLMaTbHBIX YpaBHeHU; rpumeHeHre Metosa KO (MKD), korja B kauectBe KO
pacCMaTpUBAKOTCSl  KOJbLieBble TIOMIOCKKA. (OcecMMMeTpUuUHasi U aHTHCUMMeTpUUHast
nedopmauysi  000/0uKM  BpaljeHusi: Oe3MOMEHTHOe COCTOsSHMe; KpaeBoMl  3QdekT.
[MTony6e3mMoMeHTHasi TeOpUsi LIMTMHAPHUYECKUX 000I0ueK.

1.7 PactsbkeHve, wu3rub, CABAT U KpydyeHHe LIWIMHJPDUYECKUX U  C/1aDOKOHMUeCKUX
TIOZIKPET/IEHHBIX 000/104eK C TPOU3BOIbLHBIM KOHTYPOM TIOTIePEeUYHBbIX CeueHUi: «DanouHas»
Teopust Tpu CBOOOJHON JeriaHalluM TOTIepeyHbIX CeueHM; MpUMeHeHHe BapUalMOHHBIX
METOZIOB pacueTa B TiepeMellleHUsIX M HalpshKeHWsX TIpU CTeCHEeHWH JerlaHal[uil.
CrecHeHHOe KpyueHHe TOHKOCTeHHBIX CTepP>KHel OTKPBITOTo MpoguIIs.

1.8 [IpumeHenrie MKD K pacueTy HarpsbkeHHO-/1e()OPMUPOBAHHOTO COCTOSIHHSI COCTaBHBIX
TOHKOCTEHHbIX KOHCTPYKLMI: JiefieHue KOHCTPYKLuM Ha KD; Mojenu mepopmMupoBaHUs U
armmpokcumany - At KO;  06001ieHHbIe  KOOp/AMHATBI  KOHEUHO-3JIEMEHTHOW MOZIEe/H
KOHCTPYKLMM; yCaoBUS comnpsbkeHUsi K3; cocraBneHWe ypaBHEHWM paBHOBeCHSI B
000011IeHHBIX KOOPAWHATAX; pefyLIMPOBaHUe OOJIBIINX CUCTEM (METOAbI CYTIepP3/IEMEHTOB U
MOIKOHCTPYKLIMM).

1.9 Yemotiuugocmb 31emeHmos koHcmpykyuu. CTaTUueCcKWd W HSHepreTUUeCKUil KpUTepuu
YCTOMYMBOCTU. YCTOWUMBOCTb CTEpP)KHEW. YCTOMUMBOCTB IUIACTUH NPU CKAaTWW U CZIBUTe.
JInHeapu30BaHHbIE YPaBHEHUSI YCTOWUYMBOCTH 000si0ueK. YCTONUMBOCTb LIMTUHZPUYECKOU
000JI0YKH TTPY 0CEBOM CKATHU U TIPU BHELITHEM /laB/IeHUH.

1.10 HenuneliHoe pgedopmupoBaHMe UM KPUTUUECKUe HArpy3KW «IIPOLeJKUBaHUS»
TOJIOTUX TaHe/iel. YCTOMUMBOCTh CTep)KHeN Y TIJIaCTUH 3a TIpejie/ioM YIIPYTOCTH.

1.11 [IpriMeHeHrie BapUalMOHHBIX U YMC/IEHHBIX METOJAOB JJIs1 pacueTra KpPUTHUYeCKUX
Harpy3o0K MOoTepy yCTOMUMBOCTH YIIPYTUX 3/1eMEHTOB KOHCTPYKLIMIA.

1.12 Junamuka koHcmpykyuli JIA. KonebaHusi ympyrodi KOHCTPYKLMM KaK CHCTEMBI
KOHEUHBbIM UHCJIOM CTeTieHel CBOOOJbI. YpaBHEHUsS] MasbIX KojeOaHWM B 000OIEHHBIX
koopauHatax. CoOcTBeHHbIe KosieOaHUs. YDaBHEHUsI B HOPMaJbHBIX KOODAMHATaX U MX
pereHus..

1.13 Vcnonb3oBaHue «basouHbIX» Mofesei Oe3 ydyeTa ¥ C yUETOM TOTIePeUYHbIX C/IBUTOB
JUIs pacueTa KojeOaHWH yAJMHEHHBIX KOHCTPYKIMH THIA KOpITyCa pakeThl, (ro3esishika U
Kpblla; TipuMeHeHrWe Metosia Putia 1 MKDO a1 mosnydeHus: ypaBHeHWM KosieOaHU
KOHCTPYKIIMA B BUJIe CUCTeMbI C KOHEUHbIM UHCJIOM CTereHeil cBobOopbl. VIcronb3oBaHue
MoZiesiell B BHJle KBUBAJIEHTHBIX AHWU30TPOIHBIX IJIACTUH 0e3 yueTa M C Yy4ueToM
TIOTIepeyHbIX C/IBUTOB /IS pacyeTa Kojie0aHWi KPbITbeB MaJoro yAaieHusl.

1.14 [Mpumenenne MKD s pacyeta KomebaHWI HEPery/sipHBIX TOHKOCTEHHBIX
KOHCTPYKLMM JIA.
1.15 [IpononbHBIE U TIOTIepeuHble KosiebaHWsi pakeThl C OTCeKaMu M OakaMu, uyaCTUYHO

3aro/IHEHHbIMU  JKUJKOCTbIO; (DOPMYJIMPOBKA 3a/laud THAPOYNPYTOCTU W MeTo[bl ee
pellieHus; ypaBHeHUsI B 0000111eHHbIX KOOpPJUHATAaX.

1.16 3ajjaun a’3poyrnpyroctd. MecTHbIM yros arakv U INpupalieHre aspoJyHaMH4eCcKoro
JlaB/ieHUs Ha KoseOmolelicsi Hecylleld TIOBEPXHOCTH. YPaBHEHHs a3pOyMNpyrocTu



KoyebaHul camosieTa; MeToZ Putija. YcioBusSI a3poyripyroil HeyCToHuuBOCTH (¢iatTep M
guBepreHuusi). [IpubMmKeHHBI MeTOJ, pacueTa KpPUTHUECKOW CKOPOCTH HW3ruOHO-
KPYTWIbHOTO (hriaTTepa Kpbula OOJBLIOTO yiyiMHeHUsi (TPU WCTMOIb30BaHUM  0asouHOM
TeOpUM u3ruba U KpyueHWss M THUIOTe3 CTal[MOHADHOCTU U TUIOCKOTO OOTeKaHWsi
HOpPMaJIbHbIX CeYeHUH Kpblia).

1.17 Konebanust yripyrux JIA ¢ yd4eToM ympaBisilOIUX CWI ( OTKJIOHEHWH OpraHoB
yrpaBieHus) C OOpaTHBIMH CBSI3SIMU CHUCTeMbI yIIpaB/ieHUs; (OpPMYJHMPOBKA 3a/lauud
aBTOYTIPYTOCTH; ypaBHEHHWSI [UHAMHUKW 3aMKHYTOM CHUCTEeMbl; aHalWd3 [AWUHaMHA4eCcKou
YCTOWUYMBOCTH.

1.18 IpouHocmb azpezamos JIA. Harpy3ku, AeucTByrolue Ha JIA B nosnete; 3aBUCUMOCTb
MX OT KWHeMaTUueCKUX TapaMeTpoB /[BWkKeHHs. Ileperpyska u  Ko3(@ULMeHT
6e3omacHocTh. HarpeB KoHCTpyKimi. HopmupoBaHHBIE pacueTHbIe C/lyuyad Harpy>KeHHs.
Biusinue yripyroctu Ha pacrpeziesieHue a3poJuHaMuueCKUX Harpys3oK.

1.19 PacueT Ha TPOYHOCTH KpBLILEB OOJBIIOTO yAAMHeHUsi U (ro3enskeld C ydyeToM
TUIaCTUYeCKUX JleopMariii ¥ TIOTepU YCTOWYMBOCTH 3/IEMEHTOB; TIPUMeHeHre «0alouHo»
TEOPUM U MeTo/ja PeAYKLIMOHHBIX KO3((ULIMEeHTOB.

1.20 PacueT Ha MPOYHOCTh U MECTHYIO YCTOMUMBOCTb 00O0JIOUEK KOPITyCOB, TOTTMBHBIX
0akoB, repMOKaOMH. YueT KpaeBbIX M3rMOOB B MecTax coefuHeHUsI 000/I0ueK C YIIpyruMHu
IIITaHT Oy TaMHU.

1.21 [Mpumenenne MKDO K pacueTy HanpsbkeHHO-Ze()OPMHUPOBAHHOTO COCTOSIHUSI U
YCTOMUYMBOCTH KOHCTPYKLMi JIA.

1.22 OCHOBBI MeXaHUKM pa3pylleHus U HaKOTJIeHUsl TTOBPeXXJeHUI. YCTaloCTb U pecypc
KOHCTPYKLMH.
1.23 OnTuManbHOe MPOeKTUPOBaHUe KOHCTPYKLMM JIA 10 yC/I0BHI0 MUHHMMYyMa Macchl €

yueTomMm OFpaHI/IquI/Iﬁ 110 TIPOYHOCTH, KEeCTKOCTU 1 YCTOIZHHBOCTH.

1.24 TennonpogooHocmb npu cmayuoHapHom pedxcume. OcHoBHoe auddepeHIanibHOE
ypaBHeHHe  TeIIONIPOBOJAHOCTU.  YCJIOBUSI ~ OJHO3HauHOCTU. [lpocTeiiiive  3amauu
CTal[MOHApDHOW TEIUIONIPOBOAHOCTH B TBEPAbIX TelaX — IIOCKOW, LWIWHAPUYECKOU U
IIIApOBOM CTEHKAX, TETUIONPOBOJHOCTb CTEP)KHSI KOHEUHOH 1 OeCKOHEeUHOH /IMHBI, 3aiadua O
pacripe/ie/ieHMM TeMIiepaTypbl B pebpe TpsiMOyrosibHOW (opmbl. TernaonpoBOAHOCTb MPH
00beMHOM TeTIOBbI/[e/IeHHH B e CKOHEUHO TI/I0CKOM TI/TaCTHHE.

1.25 Tens10npo80OOHOCMb NpU HECMAYUOHAPHOM pedcume. MeTonbl pellleHus KpaeBbIX
3a/lau HeCTalMOHAPHOW TeIIONPOBOJHOCTH. AHa/UTUUeCKUe MeTO[bl: MeTO[, pasfe/eHus
rnepeMeHHbIX, MeToZ GyHKUuM [puHa, npuHuMn [loamesnsi, TerJIOBble TOTEHLUAbI,
WHTeTpasibHbIe 1peo0pa30oBaHusi, ONlepaliOHHbIE METO/IbI, METO/IbI PeIIeHHsT BapUAljHOHHBIX
3a/jay TeruionpoBofHOCTA (MeToAbl Putia, KanropoBuua, buo, BybHoBa—IanepkuHa).
YucieHHble MeToAbl. Pa3HOCTHBIE CXeMbl U CeTOUHble ypaBHeHUs. IIpUHIUIBI TOCTPOeHUs
pPasHOCTHBIX CxXeM. SfIBHble U HesiBHble CXeMbl. ATIIIPOKCUMALUS, CXOLUMOCTb U
YCTOMUMBOCTb Pa3sHOCTHBIX cxeM. KoHcepBaTvBHble cxeMbl. Uuc/ieHHOe peleHue
OZJHOMepHBIX MapabouecKUx ypaBHeHUH B 00/1aCTsIX C PUKCUPOBAHHBIMU U TIOABWKHBIMU
rpanuiiamu. PeieHue 3ajaum Tumna CrecdaHa. UucreHHOe pellleHMe MHOTOMEpPHBIX 3ajau
TeTUIONPOBOJHOCTU. MeTo/ibl MepeMeHHbIX HarlpaB/ieHWI U pacllieryieHusl.



1.26 KoHeekmugHblli menioobmeH. YpaBHeHUs] KOHBEKTUBHOTO TeruiooOmeHa. [Togobue
¢dusrueckux sipyieHuii. Teopembl nogo0Ousi. Kputepuu ruipofMHaMUUECKOTO U TETIOBOTO
nofobusi. IloHATHS O KpUTepuanbHBIX ypaBHeHUsiX. CBs3b MeXIy Terionepesayeii M
TpeHreM. [IOHATHSI O TOrpaHWYHOM cjioe. KpuTepHwasbHOe ypaBHeHHe Teruionepeiaud U
KaHasa. Teroniepesaya rpu CBOOOAHOM [JBIKEHWH B T'PaBUTAL[IOHHOM I10jie MAaCCOBBIX
cun. OcobeHHOCTH TeryIorepesiaul B XUMHUUeCKH pearrupyrolleMm rase.

1.27 TennoobmeH uztyueHueM. DU3NUECKUIA MeXaHU3M UCITyCKaHUS — W3/TyUYeHUs.
W3nyuaresibHbIe CBOMCTBA abCO/IFOTHO UEPHOTO TeJla: MHTEHCUBHOCTD Y HarpaB/IeHHasi CHJla
W3/y4yeHusi, TUIOTHOCTb TIOTOKa u3nydyeHusi, Qopmyna [InaHka, (yHKUMHA U3MydeHUs
abCoOTFOTHO UepHOTO Tesla, 3aKOH CMellleHUst BrHa, 3akoH u3nyueHus BuHa, 3akoH Panes—
IxuHca, 3akoH CredaHa—DbonbimaHa. TeryoobMeH u3MyyeHHEM MeEXIY UepHbIMHU
M30TepMUYECKUMHU  TIOBEDXHOCTSMU: TIOHATHE YIVIOBOTO KO3(UIMEeHTa, CBOWCTBO
B3aUMHOCTH, CBOWCTBO 3KBHMBAJ€HTHOCTH, CBOWCTBO 3aMKHYTOCTH, aireOpa YIVIOBBIX
K03(pQULIeHTOB, MeTOZbl OfpefiefieHHss YIVIOBBIX KO3(Q@uireHToB. PajualioHHbIe
CBOMCTBA peaslbHbIX MarepuasoB: CTelleHb UepHOTHI, TOI/IollaTe/ibHasi U OTpakaTesbHble
criocobHOCTH, TIOHSATHS O JudQy3HOM, cepol, ceneKTMBHOM u Aubdy30-3epKaabHOM
TIOBEPXHOCTSIX, 3aKoH Kupxroda, oripejeneHre paJjualiuOHHbIX CBOWCTB C TTOMOL[bIO
K/IJaCCMUeCKOM 3/1eKTPOMarHUTHOM TeOpUM, B/WSHUE 11€POXOBAaTOCTU W 3arps3HeHUs
TOBEPXHOCTH HAa ee paJualldOHHble CBOWCTBA, paJuallMOHHble XapaKTepUCTUKH
CrielMaibHBIX TTOBEPXHOCTeM. 30Ha/MbHBI METO/ pacueTa TeruiooOMeHa W3/TyueHWeM B
cucremMe JUPPy3HBIX Tea (METOZ JIyUHUCTOTO Cab/o).

1.28 OcobeHHOCTH TeruiooOMeHa W3/IyuyeHHeM B W3/IyYalOl[UX, [OIVIOMAIMUX |
pacceuMBalOIIMX CpeaX: ypaBHEHHE TMepeHoca HW3/IydyeHus, pajualjiOHHOe paBHOBeCHe,
ypaBHeHHe MepeHoca U3/Ty4eHus A/ TUI0CKOTapaslyie/IbHOTO CTyyvast.

1.29 [TonsaTie ©0 paAuaLlMOHHOW, SPKOCTHOM M LIBeTOBOW Temrieparype. OCHOBHbIe
0Cc00EHHOCTH KOHTaKTHOTO TerioobMeHa. KoHTakTHOe TepMUuecKoe CONpOTHB/IEHHE.

1.30 O6pamnble 3a0auu menioobmeHa u mMemoobl ux pewieHusl. ITocTaHOBKa 06paTHBIX
3ajau TerutooOmeHa. OOpatHble 3azaud  TerutonpoBogHOCTH (O3T). BoccraHoBneHue
TETUIOBBIX T'DAHUYHBIX YC/JIOBUM U oOMpefiesieHHe TeTuiohrU3UueCKUX XapaKTePUCTUK U3
pelieHus 0OpaTHBIX 3a/ad. Ponbk 00paTHBIX 3a/jau MpU pa3paboTKe, OOOCHOBaHWM U
KODpEeKIIMM MaTeMaTh4yeCKUX MOojieiel TIPOL[eCCOB Terio- U MaccooOMeHa. HeKoppeKTHOCTh
oOpaTHbIX 3afjay U perysspu3aiuu 1o TuxoHoBy. [IpubMKeHHO-aHATUTUYEeCKHE MEeTO/bI
petienusi O3T. DKcTpeManbHbie TOCTAHOBKM OOpaTHBIX 3a/lad U MeTO[bl MX pellleHHsl.
Perynsipy3aiusi UTepaljiOHHBIX METOZIOB PellleHrsi 00paTHBIX 3aziay.

1.31 Mamemamuueckoe mModenuposaHue menao006MeHd 8 NO2PAHUYHOM C/0e. YPaBHEHHSs
rorpaHuuHoro cjosi. CBefieHWe ypaBHEHWM TOTPAHUYHOTO CJIOSI K OOBIKHOBEHHBIM
IubdepeHIMabHBIM  ypaBHeHUsIM. MeTofpl pellieHUsi ypaBHeHWU. YacTHble ciy4au:
oOTeKaHHe TIaCTUHBI, KpUTHYECKast TOUKA.

1.32 @u3MKO-XUMHUUeCKHe Ipoueccsl B rasax. OCHOBHbIe TOHATUS UM ONpefeieHus
XUMUUECKOU KWHETHKU. PaBHOBeCHble Y HepaBHOBECHble COCTOsIHUS. Peakuyy B rase Ha
TOBEPXHOCTH (KaTa/JMTU4eCcKasi akTUBHOCTb MaTeprasoB.

1.33 KpumepuanbHble coomHoweHusi u uacmuble caydau. KputepuanbHble COOTHOILEHVS
KOHBEKTUBHOTO TeIiooOMeHa Tpy JIaMUHAapHOM M TypOy/JIeHTHOM peXXUMax TeueHHsl.
[ToripaBouHble MHOKUTe/U. TeriooOMeH Ha /000BOM TMOBEPXHOCTU 3aTyIUIEHHOTO TeJia.
Yuer BYsAHUS HepaBHOBECHBIX TPOLIECCOB B TIOTPAHUYHOM CJIO€ Y Ha MTOBEPXHOCTH TeJa.



1.34 TerioobMeH Ha TIPOHHMIIAeMOW TOBepXHOCTH. OCOOEHHOCTH TIOTPAHHUYHBIX CJIOEB
IpyU  BAYBe HHOPOJHOIO rasa U OTcoce rasa. BisHue BayBa Ha UWHTEHCUBHOCTb
TeryiooOMeHa B 30He B/IyBa M Ha PaCCTOSIHWU OT Hee.

1.35 TernnooOmeH B AiByX(ha3HOM TOTOKE.

1.36 OOTekaHMe 3aTyIUIEHHBIX TeJl K3/Iydarol[dM Ta3oM. Mozenu HW3aydarollero rasa.
BivsHue v3nyuyeHusi Ha TepMOJMHaAMHUYEeCKUe MapaMeTphl ras3a. PajualjMoHHbIe TerioBbie
TIOTOKU TIPU 00TeKaHWM 3aTyruieHHbIX Tesl. Ornepexxarolljee u3iyueHue. BiusiHie BAyBa Ha
MHTEeHCHUBHOCTh U3/TyUeHHsI IOBEPXHOCTH TeJia.

1.37 TernioobMeH B cBOOOJHOMO/IEKY/ISIPHOM TTOTOKeE Ta3a.

1.38 XapakmepucmuKkd OKO/103éMHO20 KOCMUUYEeCKO20 npocmpaHcmed. dusndeckure
XapaKTepUCTUKU OKOJI03eMHOI'0 KOCMHYECKOIO IIPOCTPaHCTBA: JiaBJleHWe M COCTaB rasa,
5/IeKTPOMarHUuTHOe u3ydeHre CoO/HIA, KOPMYCKY/IspHble TMOTOKM, MUKPOMETeOPUTHbIe
TOTOKH, COOCTBEHHOE H3TyuyeHHe 3eMJH, OTpaKeHHOe OT 3eMJIM COJHeYHOe HU3/TydeHue.
Bnusinue 5THX (akKTOPOB Ha pa/iMaljMOHHbIE XapaKTePUCTUKHU MOKPBITU.

1.39 Mamemamuueckue moodeau u memoobl pacuema. Mogenu wuznyudeHusi CosiHLa U
TJIaHeT /1JIs1 pacueTa BHEIHero TeryiIoBoro Bo3aercTeusi Ha KA.

1.40 PacueT oTHOCUTE/IBHO BEJIMUMHBI COJTHEYHOIO MUJers nosepxHocty KA.

1.41 PacueT /0KanbHOTO ¥ KOMOWHHUPOBAHHOTO YIJIOBOTO KO3(dUIMeHTa /s ieMeHTa
noBepxHocTh KA. OrjeHka obmyueHHOCTH KA Tpu 3epKaibHOM OTPa)KeHUM COTHEYHOTrO
W3/y4YeHUs OT IJIaHeTBhl.

1.42 Knaccugpukayus cucmem obecneueHuss meniogozo pexcuma KA u ux ocobeHHocmu.
OCHOBHBIE 3/IEMEHTBI CUCTEM 00eCITeueHus TETVIOBOTO PeXKUMa, UX 00IIiasi XapaKTepUCTHKA
— TepMOpery/Jvpylolie TOKpPbITHs, 3KPaHHO- BaKyyMHas TeIUIOU30/I5LHsl, TeIlIOBble
aKKyMYJ/IITOPbI, UCITAPUTE/TH, TeTJIO0OMEHHUKHY (B TOM UHMC/Ie U PaZiMal[iOHHbBIE), TET/IOBbIE
TPYOBbI, BEHTU/ISITOPBI, HACOCHI.

1.43 MeTtoapl  OLEHKM  XJ1afio- U TeIJIONIPOM3BOJUTENHHOCTH  pPa/idallMOHHbBIX
TeII000OMeHHUKOB, 3(deKTHBHOCTL opebpenus. lcrionbp3oBaHWe TepMOAMHAMUYECKUX
LJUK/IOB B CHCTEMax TepMOperyI1poBaHus. TepMo3/eKTpUUecKoe OxJIaKAeHHe.

1.44 OvHamuka cBOOOAHOM  MarepuasbHOM  TOukd. JlMHaMWKa — HeCBOOOAHOM
MaTepUaqbHOM TOUKM. J[IMHaMMKa OTHOCHUTE/IbHOTO [BW)KEHMs MaTephaJbHONM TOUKHU.
Cucrema MarepuanbHbIX ToueK. TBepzpoe Teno. Pabora. Teopema 00 H3MeHeHUM
KUHeTUUeCcKor 5SHeprud. [loTeHnManbHOe cunoBoe mosie.  [IpUHIMO — BO3MOXKHBIX
nepemMellieHnii. YpaBHeHus Jlarpawxka II poga. Cnyvail cui, UMerOLMX MOTeHLMaa. 3aKoH
COXpaHeHUs! SHeprUu.

1.45 Marnbie kKojebaHHsI C OJHOH CTeleHbi0 CBOOOABI. MareMaTHUeCKWH MasiTHUK,
KonebaHWsT C  3aTyXaHWeM, pe3oHaHC. OcCOWUIATOP C MaJlol  HeTMHEeHHOCTHIO.
Acumnrotrueckuit Metof, KpeinoBa — boromo6oBa — MUTPOIIO/ILCKOTO.

1.46 KosnebaHust crcTemM ¢ KOHEUHBIM YHC/IOM cTereHeli cBo6oabl. CBoOOHBIE Ko/iebaHus:
coOCTBeHHBIE UYacCTOThl U GopMbl  KojiebaHuii. [aBHBle KoopguHAThl. CBOMCTBA



OPTOTOHA/IBHOCTH COOCTBEHHBIX BeKTOPOB ((hopm Kosmebanwmii). BeiHyKeHHbIe KomebaHus,
MaTpuL{a TapMOHUYECKHUX KO3(PPULMEHTOB BIUSHHUS.

1.47 [Ipunyun ['amwisroHa — OcTporpafckoro s yrpyroro Ttena. [IpomosnbHble U
KPYTHIbHBIE KO/leOaHuUs TPSIMOTO CTep>KHs. 3aziaua 0 coOOCTBeHHbIe KoseOaHusX. M3rubHbie
KoneOaHus 6asKu.

1.48 BbIHY)K1IeHHbIe KojieOaHHsI CUCTEM C pacripefie/ieHHBIMU TlapaMeTpaMu. Pa3nokeHue
1o opmMam coBCTBEHHBIX KOebaHUH.

1.49 [Morepeunbie kKonebaHusi macTuH. CoOcTBeHHble KosieOaHHWsl TIPSIMOYTOJIBHOW U
KpyI/iod TuiacTvH. BapuarioHHele mMetonpl Putija u by6HOBa — I'ajmepkuHa B 3azauax o
Koe0aHUSIX TJIaCTHH.

1.50 OCHOBHBIE 3aKOHBI IUIACTUYHOCTU. OCHOBHbIE TIOHATHS U pas/iMyHble IOAXOAbI K
MOCTAaHOBKe 3a/lau TeOpWU IJIAaCTUUHOCTU. YTpyras W TMuacTuueckas JedopMariuu.
TunuyHble KpuBble AedopmupoBaHus. IIpocToe U crokHOe HarpyxeHue. Pasrpyska.
Oddexkr BaymmHrepa. YcioBHSI BO3HUKHOBEHUs TUIaCTUUeCKUX JAedopmaivii s
M30TpOrHOro Tena. Kpurepuu TekyuyecTu. YOIOBHUA Hauvajna IUIACTUYHOCTA /IS
aHU30TPOIHLIX Tesl. [IoBepXHOCTE HarpykeHus. YciaoBue yripouHeHus. Ilocrtynar [Ipykepa.
AccoumrpoBaHHbIM 3aKOH TeueHUs1. Teopust TeueHUs:. OCHOBHBIE THIIOTe3bl U COOTHOLLIEHUS.
YpaBuenusi [lpanamis-Pelica u CeH-BeHnaHa-JleBu-Museca. Teopusi ManbIX yrpyro —
ractuueckux fAedopmarmii. Teopema A.A. WblolMHa O MPOCTOM Harpy>keHUU. CBsi3b
MeX/y Teopuell TeueHHsT U TeOpUel MasbIX YIIPYro -—TlacTUUecKux JedopMaruil.
OcrarouHble [fedopMallid W HampsDKeHUs TpU  pasrpy3ke. Cxemarusalysi JAdarpamm
nedopmupoBaHUs.

1.51 Yrnpyro — mjacTUUeckoe COCTOsiHMe paBHOBecusi. CucTeMa ypaBHEHUM M YC/IOBUM
IJIaCTUUECKOT0 paBHOBecHs. MeToabl pellleHUs1 3aad TeOpPUM IUIACTUYHOCTU: METO[
yOpyruX pelLleHUi W MeTOoJ, IepeMeHHBbIX [apaMeTpoB YIPYyrocTu. BapualoHHbIe
TIPUHLIUTIBI B le()OpMaLiiOHHON TeOPUM MJIaCTUUHOCTH.

1.52 Teopusi mpesenpHOro cocrosHusA. OCHOBHble pomylieHus. KuHemaruueckas U
cTaTUdeckasl TeopeMsl. [IpumeHeHye 3TUX TeopeMm [J1s OIpeie/ieHus peesbHbIX Harpy30K
JKeCTKO — IJIACTUYeCKUX TeJl.

1.53 [TonsyyecTs Npy OZHOOCHOM U CJIOKHOM HarlpsyKeHHOM COCTOsiHUU. lTomsyudecTts U
penakcanus. Kpuble ronsyuectd. BiausiHve TeMIliepaTrypsl, [IOHATHe Mpefesa I0J/13y4YecTH.
[lnvTenpHas MPOYHOCTb, KO3 ULIMEeHTHI 3ariaca 1o BpeMeH! U HalpsDKeHUsIM.

1.54 3akoH I'yka B TeH30pHOI dopMe. OnipesesieHre Ko3(PUIMEHTOB MOAATIMBOCTH MpU
repexoie K HOBOM cuUCTeMe KOOpJAWHAT TpU TUIOCKOM HampsKeHHOM COCTOSIHUH.
OrpaHuyeHdsi Ha YMpyrve TIOCTOsiHHBIe. WM3rub MHOrOC/IOMHBIX TulacTUH. Criocobsl

NIPOEKTHPOBAHNS MHOTOC/OWHBIX IUIACTUH. TeH30pHO — TOMMHOMMA/IbHBIM KpUTepUn
MPOYHOCTH.
1.55 Tunbl cOMCTBIX MIacTUH. PacyeTHast MOzie/ib MHOTOC/IOMHOM TJIACTUHBI, COCTOSILLIEN

W3 OHOHAIIPABJIeHHO ApPMHPOBAHHBIX HENPephIBHBIMA BOJOKHAMH CJI0€B, HaXOZMIeHCs B
TVIOCKO — HarpsDKeHHOM COCTOsIHMM. [ledopmariyisi O/HOHAIPaB/IeHHO apMUPOBAHHOTO CJIOS.
OrmpenenieHrie OCpeIHEHHBIX XapaKTePUCTHK. [IoCcTpoeHe TOBePXHOCTel MMPOUHOCTH.
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1.56 W3rub v yCTOMUMBOCTD CTep)KHel. YpaBHEHUsI M TPaHUYHbIE YCIOBHS TIOTIEPEYHOTO
u3rnba CTep)kHeldl. YpaBHEHWsI M TPAHWUYHBIE YCJIOBHsI TIPOJOJILHO - TIOMEPEYHOro u3ruba
crepkHedd. [loTeHLManbHasE SHEPrusi MPU TIPOJOJIBHO — TIOMEPEYHOM H3rvbe CTepiKHS.
[MpuHtMn Jlarpawxa. BapualMoHHBINA BBIBOJ, YpaBHEHHs] M3rvba W TPAHUYHBIX YC/IOBUH.
BapwualiiroHHbIe METO/IBI PellieH s 3a/jau TIPO/I0IbHO — TIOTIepevyHoro u3ruba (MeTozbl Putiia,
bybHora — TanepkuHa, 00006mieHHbIi  MeTos — BybOHoBa—Tanepkuna).  Bwibop
anMpOKCUMHUPYHOLel (GyHKIUY TIPU PeIeHr  3a/1au IPUO/IVKeHHBIMUA METO/IaMH.

1.57 YcroiiunBoCTh cTep>kHel. Metof, Diinepa. PelieHue 3a/jau yCTOMUKMBOCTU CTep)KHEH
BapUallMOHHBIMU MeToZiamu (MeTof, Putiia, TumoiiieHko, bybHoBa-I"asiepkuiHa).

1.58 [Tnockve u mnpocTpaHcTBeHHble ¢epMbl. Tomonorvyeckue cBolcTBa. I[loHsTHE
mapHupa. KuHematuueckue cBouMcTBa (¢epMm. Crathuecku oripefie/iiMble  (epMbl.
YpaBHeHUss paBHOBecusi y370B. Crathyecku HeorpejenuMble (epMbl. YpaBHeHUs
COBMECTHOCTH TiepeMellleHUH. MeToj mepemellieHud Ajisg ¢GepMbl. MaTpulibl »KeCTKOCTH
crep>kHeil. dopmupoBaHUWe ypaBHeHWM paBHOBecHs. (CBOWCTBa MaTpHULbl KeCTKOCTH
KOHCTPYKLUU. BbINo/THEHWe rpaHUYHbIX YCIOBUM. PellieHre cCTeMbl YpaBHEHU.

1.59 Pacuer pam, cocTosiliMx W3 MPSIMOIMHENHBbIX cTep)KHeil. CTPYKTypa KOHCTPYKLIMU.
[ITapuupsel. Harpysku u ux 3asanve. CriocoObl 3akpervieHuss KOHCTPYKLMU. IIpriMeHeHue
MeTOZia TiepeMelLleHri K pamaM. MaTpulibl )KeCTKOCTH 3/1eEMEHTOB KOHCTPYKLIMM B MeCTHOU
cucteme KoopzauHar. I[IpeoOpa3oBaHre MaTpuI] >KECTKOCTH TIPH TIOBOPOTe CHCTEMbI
KoopguHat. PopMHpOBaHME  MaTpULIbl  >KeCTKOCTU  KOHCTPyKUMU. Ilepemerienue
KOHCTPYKL[M KakK aOCO/IIOTHO KeCTKOTO Tesia. YC/IOBUS 3aKpeIyIeHHs] U PelleHre CHCTeM
ypPaBHEHHH.

2. Bonipochl 0 0CHOBaM TearoruyecKoi AesiTe/;IbHOCTH B CHCTeMeE BBICIIIEro
o0pa3oBaHuA
2.1. OcHOBHBIE 3THUECKHe TPeOOBaHUS K OpraHU3aIy yueOHO-TIearornueckoro O0IeHus

Y B3aUMO/IeHCTBUSL.

2.2. OcHoBHble TonoxeHuss ®3-273 "O6 obpazoBanuu B P®", perymupymolue ypoOBHU
BBICILIETO U CpeJjHero rnpogeccroHanbHOro 06pa3oBaHusl.

2.3 Ctpyktypa u ocHoBHbIe TpeboBaHuss PI'OC BO 1o HampaBieHUsIM MOATOTOBKH.

2.4 OCHOBHBbIe 3aKOHbI DUTOPUKH, crcTeMa TpeboBaHWU K 3QPeKTHUBHOMY MyOIUUHOMY
BBICTYIIJIEHUIO U K PUTOPY-TIperoziaBare/ito.

2.5 Crierjudrika Hay9HOTO ¥ HAYYHO-TTYOULIUCTUUECKOTO CTHIIEH.

2.6. TexHomoruu 3pGeKTUBHON TTpe3eHTaI[|UH ITyO/TMUHOTO BBICTYTI/IEHHS.

2.7. Metofuueckre OCHOBBI pa3BUTHS MOTHMBAL[UM, OpPraHW3alMH W KOHTPO/s yueOHOM
JleaTeIbHOCTH Ha 3aHSATUSX C UCIIOb30BaHeM aKTUBHBIX (hopm oOyueHus!.

2.8. Buzibl 1 0cOOeHHOCTH yueOHBIX 3a/laHUM.

2.9. ITpoekTupoBanue obpa3oBarebHOTO rporiecca o KOMITIETEHTHOCTHO
OpPUEHTUPOBAaHHBIM 00pa30BaTeIbHBIM ITPOTPaMMaM.

2.10. Tlopxonpl K OMpeJesieHHI0 KpPUTEpHEB KaueCTBAa pe3y/lbTaToB O0yuyeHusi, BU[bI
KOHTPOJIbHO-OLIeHOYHBIX CPeJCTB.

2.11. Metopuueckoe obecrieueHre 00pa30BaTeIbLHOTO TIpOllecca Mo y4eOHOW JUCLIUTUIMHE
(pabounie mporpamMMel, OH/IBI OLIEHOUHBIX CPE/ICTB).

2.12. HopmaruBHO-TIpaBoBasi 0a3a WMHK/IFO3UBHOTO 00pa3oBaHus, TcUxodu3ndeckue
ocobeHHOCTH JuLl, Metorux OB3.

2.13. CoBpeMeHHbIe TeXHHUUECKHE CPe/CTBA OOyueHUs JIUL] C Pa3/TUUYHBIMA HapyIIeHUsSMHU
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pasBUTHS.
2.14. TexHOMOTHY 37IEKTPOHHOTO U TUCTAHIMOHHOTO O0yUYeHus .

3. Boripocskl 110 TeMe UCC/IeA0BaHUA

3.1 HayuHast HOBU3Ha

3.2 CoBpeMeHHO€ COCTOSTHHE UCCIeyeMOoi TIpo0IeMbl

3.3 [IpakTryeckast 3HAUMMOCTb PabOThI

3.4 TlepcrnieKTUBHI Aa/IbHEUILIETO Pa3BUTUS TEMbI UCC/Ie0BAHUS

2 ITacniopT HAay4HOTo A0K/Ia/ia 00 OCHOBHBIX pe3y/ibTaTax MoAroTOB/JIeHHOH HayYHO-
KBa/IM()MKAIHOHHOM PadOTHI

2.1 OOo0meHHas CTPYKTypa MpEACTAB/JIeHHs HAy4YHOro [AOK/jdaja 00 OCHOBHBIX
pe3y/IbTaTax MoJroToB/IeHHOH HayYHO-KBaTH(PHKAIHOHHOH PaboThI
O60611jeHHast CTPyKTypa rpezcrasieHus H/ npuBeseHa B Tabmure 2.1.1.
Tabnwa 2.1.1

Pazfennl

Koapbi KomnereHninu 1 nokasareyjn c(hopMHUpPOBAaHHOCTH
A 1 (hopmup stanbl BKP

YK.1 cioco0HOCTh K KPpUTHYECKOMY aHA/TU3Y U OL[eHKe COBPeMEeHHBIX HayUHbIX
AOCTYDKeHH, TeHepUPOBAaHUI0 HOBBIX H/led MPHU pellleHUH HCCIeloBaTe/IbCKUX 1
MPaKTHYeCKHUX 3a7a4, B TOM YHC/Ie B MeXXIUCHHIUTHHAPHBIX 00/1aCcTAX

3HaTb OCHOBHBIE 3Tarbl Pa3BUTHUS HAYKA U CMEHbI
YK.1.31 HAyYHBIX TTApaJIMTM, CUCTEMHYIO TIepUOJU3aLIUI0 2.1-2.4
WCTOPUU HAyKU U TeXHUKU T

YK.2 crioco0HOCTh MPOEKTHPOBATH M OCYIEeCTB/ISITh KOMIUIEKCHbIE HCC/IeI0BaHNSA, B TOM
YHC/Ie MeXAUCIUIUIMHAPHBIE, Ha 0CHOBE I[e/I0CTHOT0 CHCTEMHOT'0 HAyYHOT0
MHPOBO033pPeHHs C MCIIO/Ib30BaHHEeM 3HAaHUH B 00/71aCTH MCTOPHH U hunocodru HayKu

3HaTb OCHOBHbIE METO/bl HAYYHOI'0 TTI03HAHUS,
YK.2.32 MEeTO[0/IOTUYE CKHe KOHLEMNL[UA HaYKU U TEXHUKH, 2.1-2.4
00I11e 3aKOHOMEPHOCTH X B3aUMOCBSI3H e

YK.3 roTroBHOCTh YUacTBOBaTh B PadoTe POCCHIICKHX ¥ MEXAYHAPOJAHBIX
HCC/IeI0BATeTbCKUX KO/IJIEKTHBOB 10 PellIeHHI0 HayYHbIX U HAyYH0-00pa30BaTe/TIbHBIX
3aja4

YMeTb TI0/Tb30BaThCsl 00I[eHayYHBIMU U YaCTHO
YK.3.y1l Hay4HbIMU MeTO/laMU TT03HaHUA JJ/1s1 PelleHus 2.1-2.4
HayYHBIX MpobsiemM e

YK.4 roToBHOCTH MCII0/1b30BaTh COBpeMeHHbIe MeT0/bl M TeXHO/JI0THH HayUHOH
KOMMYHHMKALMH Ha rOCYJapCTBEHHOM U MHOCTPAHHOM fI3bIKax

3HaTh OCHOBBI 3(h()eKTUBHOTO Te/JaroruuecKoro
YK.4.32 0011[eHMs1, 3aKOHOB PUTOPHUKU U TPeOOBaHUH K 2.5-2.12
MyOGIMYHOMY BBICTYTI/IEHUIO e

yMeThb CBOOO/IHO UMTAaTh U TIePeBOJUTb Ha POJHOMN
YK4.y1 S3BIK OPUI'MHA/IBHYIO HAayYHO-UCC/1e[0BaTe/IbCKY0 U 2.5-2.12
rpogeCcCHOHaNbHYIO0 JIUTEPaTypy e

VK.4.y2 yMeTb N1CaTh Hay4Hble CTaTbH, Te3WUChl, aHHOTALIWH,
pedeparhbl Ha POJHOM U UHOCTPAHHOM $13bIKax 2.5-2.12

YK.5 crnoco0HOCTB Cj1ej0BaTh 3 THYECKHM HOPMaM B npodeccHoHa/IbHOH AesiTe/IbHOCTH

YK.5.y1 yMeTb COO/TF0/IaTh MpaBa U 3THUeCKHe HOPMEI, 2.1-2.4
Kacaroluecs IpoBefieHust UCC/IeJ0BaHuH,
yOMMKALIUY Pe3y/bTaToB, KOHCYIETUPOBAHUS U
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y4acCTud B 3KCIIepTrU3ax

YK.6 ciocoOHOCTH IUIaHMPOBATh U PellaTh 3aia4 COOCTBEHHOTro NMpodecCHOHATBHOTO U

JIMYHOCTHOI'O Pa3BUTUA

YK.6.y3

BJIa[IeTh METOJMKAaMH HayYHOTO UCC/Ie[JOBaHMUS,
BKJIFOYasi MeTo/ibl cOopa, aHa/n3a, CUCTeMaTH3aLuu
¥ 00paboTKM MH(pOpMaIn

2.5-2.12

OIIK.1 BJ/Ia/ieHHue METOJI[OJIOFI/Ieﬁ TE€OPETHUYECCKHUX U IKCIIEPUMEHTA/IBbHBIX I/ICCJIE,E[OBHHI/Iﬁ B

00/1aCTH ABHAIMOHHOW M PAKETHO-KOCMHUYECKOH TeXHUKH

OIIK.1.31

3HATb q)YH,E[aMEHTaJ'IBHbIe 3dKOHbI M€XdHUKH

2.5-2.12

OIIK.1.y1

YMETh INIPUMEHATHL Ha ITPAKTHKE q)yHAaMEHTa]'IbHBIe
3dKOHBbI MeXaHHWKHN

2.5-2.12

OIIK.2 BiaseHune Ky/JIbTYPOH HAyYHOI'0 MCC/Ie/I0BaHUsI B 00/1aCTH aBUAIL[MOHHON U PaKeTHO-
KOCMUYeCKOH TeXHUKH, B TOM YHC/Ie C MCI0/Ib30BaHNeM HOBeHIIUX HH(POpMaILOHHO-

KOMMYHHUKALIHOHHBIX TeXHO/JIOTMH

3HATb COBpeME€HHEIE ITIPOTrpdMMHBI€ ITPOAYKTHI,

OIIK.2.31 HCII0/Ib3yeMble ZIjisi HayuHbIX UCC/IeZlOBaHUM 2.5-2.12
OIIK.2.32 3HaThb OCHOBHbIE METOJUKHA HAyUHBIX UCC/Ie0BAaHUM 2.5-2.12
yMeTb IMPUMEHSTh COBPEMEeHHbIe IMPOrpaMMHbIe
OIIK.2.y1 TIPOJAYKTBI, UCIIO/Ib3yeMble B HAyUHBIX 2.5-2.12
HUCCIes0BaHUAX e
YMeTb TIPUMEHSITh OCHOBHbIE METOZUKH HayUHBIX
OIIK.2.y2 HCCIeIOBaHUM 2.5-2.12

OIIK.3 cnioco0HOCTH K pa3padoTke HOBBIX METOAOB HCC/Ie0BAHUSA Y MX IPUMEHEHHIO B
CaMoOCTOATE/TbHON HAayUHO-HCC/Ie/|0BaTe/IbCKOM JiesiTe/IbHOCTH B 00/1aCTH aBHAIIIOHHOH U
PAaKeTHO-KOCMHYECKOH TEXHUKH C y4eTOM NPaBHJ COO/II0ieHIs aBTOPCKHX MPaB

3HATb COBPEMEHHLIE ITYTHU K pa3pa60TKe HOBBIX

OIIK.3.31 MEeTOZ0B MCC/Ie[IOBaHHUS 2.5-2.12
yMeThb pa3pabaTbiBaTh HOBbIE METOJUKH
OIlK.3.y1 HCcieN0BaHUS 2.5-2.12

OIIK.4 roToBHOCTH K NpernojaBare/bCKoH /JeATeTbHOCTH M0 0CHOBHBIM 00pa30BaTe/IbHBIM

MporpaMMam BBICIIIEero 00pa3oBaHusA

OIIK.4.31

3HaTh MeTOoAHUYeCKre OCHOBBI PAa3BUTHUA MOTHUBALIMH,
OpraHr3ali U KOHTPOJIA YY4E€OHOU AeATe/TbHOCTHU Ha
3dHATUAX PA3/IMUHOTO BHJd

2.1-2.4

OIIK.4.32

3HaTh pa3/IMyHble MOAXOAbI K ONpe/ie/IeHUI0
KpUTepHeB KauecTBa pe3y/IbTaToB 00yueHwUs,
pa3paboTKe KOHTPOIbHO-OLIeHOUHBIX CPeJCTB

2.1-2.4

OIIK.4.33

3HaTh CO/Iep>KaHUe 3aKOHOB U MHBIX HOPMaTHUBHO-
MPaBOBbIX aKTOB P®d, /I0KaIbHBIX HOPMAaTUBHBIX
akToB 0Opa3oBaTeIbHOM OpraHu3alyy,
periaMeHTHPYIOIINX /IeSITeIbHOCTD B cepe
BBICIIIEr0 00pa30BaHUs

2.1-2.4

OIlK.4.34

3HaThb O COBPEMEHHBIX TEXHUUECKUX CPeCTBaX,
06pa3oBare/ibHbIX TEXHOJIOTHSIX U CPe/ICTBaX
peabu/IUTaL|H JIUL] C Pa3/TMYHBIMUA HAapYyLLIEHUSIMU
Pa3BUTHSI, TIO3BOJISIIOIIMM UM 00yUaThCsl B YC/IOBHSX
WHKJTI03MBHOTO 00pa30oBaHus

2.1-2.4
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3HAaTh TEOPHIO U MPAKTUKY BBICIIETO 00pa30BaHUs
OIIK.4.35 10 COOTBETCTBYHOL{UM HarlpaB/JeHUsM I104TO0TOBKY U 2.1-2.4
CIeLuaJbHOCTAM I

yMeThb pa3pabaTbiBaTh U OOHOB/ISITE paboune
OIlIK 4.yl MpOrpaMMbI ¥ yueOHO-MeTOoiue CK1e MaTepyasibl 110 2.1-2.4
MporpaMMaM BBICILIETO 00pa30BaHus e

yMeTb MMPUMEHATh TeXHUUeCKUe CpesCTBa
OIIK.4.y2 o0yueHMs], BK/TFOUasi TEXHOJIOTHU 37IEKTPOHHOTO U 2.1-2.4
JUCTAHI[UOHHOTO 00yUeHUst B

yYMeTbh CO3/JjaBaTh Ha 3aHSTHUSX MPOOIEMHO
OIK.4.v3 OpPHEHTUPOBaHHY0 00pa30BaTebHYI0 CPeaY,
-y obecrieurBaroLy0 (HOPMUPOBAHNE KOMITeTEHITUIA 2.1-2.4
o0yuJaroImxcs

yMeTb 000CHOBBIBATH COBpEMEHHbIE
reflaroruueckue rnozixozbl K OpraHvsanyu
OIK.4.y4 MHK/TIO3UBHOTO 00pa30BaHusi C yUeToM
o ricuxo(r3nyeCcKux 0COOeHHOCTeH JIUL, UMerOILUX 2.1-2.4
HapyllleHYsl B 3pUTe/bHOM, CJTyXOBOM,
VHTeJIJIeKTyalbHOW U IBUTaTe/IbHOU cepe

ITIK.2.B cioco0HOCTH MPOBOJUTH TEOPEeTHYECKHE H IKCIIEPUMEHTa/IbHbIe HCC/Ie[J0BaHHs
pecypca U J0/IT0BeUHOCTH KOHCTPYKIIM aBHAIIMOHHOM ¥ PAKeTHO-KOCMUYeCKON TeXHUKH

3HaThb IMpero/aBaeMyto 06/1acTb HayuHOTo (Hay4yHO-
IIK.2.B.33 TeXHUUEeCKOr0) 3HaHUs U (W1K) NpodeCcCUoHaTbHOU 2.3
JlesiTeNIbHOCTY U TeHJeHLIUU ee Pa3BUTUS ’

yMeTb paboTaTh C MHOSI3BIYHOM MH(bOpMalLvel u3

K.2.B.v2 Pa3/INYHBIX UCTOYHUKOB [I/IS PELleHUsT
M npodeCcCUOHA/IBHBIX U HAayUHO-UCC/Ie/I0BaTeIbCKUX 2.1-24
3ajay

2.2 CTpyKTypa M 3Tansl [peACcTaB/JIeH’s] HAyYHOr0 JOK/IajAa
2.2.1. Hayunbii pokmag o0 OCHOBHBIX pe3yjbTaTaX IOATOTOBJIEHHOW Hay4HO-
KBa/TM(UKALIMOHHOW PabOTHI (CCepTal[i) COIEPIKUT:
¢ AnnHorauuto HKP Ha mHOCTpaHHOM si3bIKe (TPY HAaTUYUM)
¢ OO0uIyI0 XapaKTepUCTUKY paboThl, Tie He0OX0AUMO OTPA3UTh:
2.1 aKTya/IbHOCTb U CTeleHb pa3paboTaHHOCTH TeMbI UCC/IeIOBAHKS;
2.2 11e71b ¥ 3a/1auu paboThI;
2.3 00BEKT U MpeIMET UCCIIeI0BAHMS;
2.4 TeOpeTUYeCKYI0 U MeTO0/IOTMYeCKYH0 OCHOBBI UCC/Ie[JOBaHUS;
2.5 mMatepuaJsibl UCC/ieZioBaHUs (TP HAJTMUUN);
2.6 060CHOBaHHOCTh, JOCTOBEPHOCTh M anpobal[iio pe3y/bTaToB UCCIeJ0BaHuS;
2.7 Hay4YHYO HOBU3HY PadOTHI;
2.8 TeopeTHUUeCKyo U MpakTUYeCKY 3HaUMMOCTb UCC/Ie[JOBaHUS;
2.9 OCHOBHBI€ MOJIOXKEeHUS], BBIHOCUMbIe Ha 3allUTY;
2.10 peanM3alMiO pe3y/bTaToB PabOTHI;
2.11 nMYHBIM BK/IaJ aBTOPA;
2.12  cTpyKTypy ¥ 00beM HayyHO-KBa/M(UKAI[MOHHOW paboThI ([UcCepTaLvin).
* OcHOBHOe cofiep)kaHre paboTbl, B KOTOPOM HEOOXOAWMO OTPa3vTh:
2.1 1I0CTaHOBKY 3a/jauy UCCIIel0BaHUS;
2.2 obocHOBaHUe BbIOOpa METOIOB (MaTeprasioB) UCC/Ie0BaHNS;
2.3 OCHOBHBIE aCreKThl U pe3y/bTarbl UCC/Ie0BaHuUs.
¢ 3ak/IrO0ueHre, BK/IHOYarolee BbIBOZAbI MU peKOMeH/alUH1.
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* CnMCOK OCHOBHBIX HAayUHBIX MyONMMKalMid 10 TeMe Hay4HO-KBaTM(HUKALMOHHON paboThI
(zucceprauun).

2.2.2. TlpeacTaBieHre HayYHOTO [JOK/a/ia OCYILeCTB/sIeTCsl B (QOPMe YCTHOTO BBICTYILIEHUS
acripanTa (He 6osiee 20 MHHYT) C JeMOHCTpaIvield Tpe3eHTallid U OTBETOB Ha BOMPOCHI UJIeHOB
I'OK.

2.3 MeTtopuKa OLleHKH Mpe/CTaB/JIeHUsI HAYYHOr0 [OK/IaJa 00 OCHOBHBIX pe3y/bTarax

MO/ITOTOB/IEHHOW HayYHO-KBa/TM(UKAIUOHHON PadOTHI

2.3.1 Hayunbld [oK/iaJ TpejcTaBisieTcss M olleHuBaeTcss Ha 3acefanud ['OK. UneHsl
rOCyZApCTBEHHOW 35K3aMeHALMOHHON KOMMCCHM TIPOCTBIM OOJIBIIMHCTBOM TOJIOCOB OLIEHMBAIOT
HayuYHO-KBa/IM(PUKALIMOHHYIO paboTy U BEIHOCST pellieHHe:

* 0 IIPOXOXKJIeHWH / He TIPOXOXK/|@HUH rOCy[,apCTBeHHOM UTOTOBOW aTTeCTalliy;

* O TIpUCBOEHMM / He TpucBoeHUM KBanudukaimu «VccnepoBarens. IlpenosaBaTesib-
HCC/Ie/loBaTeb;

* 0 BblZlaue / He Bbljlaue JUTUIOMa 00 OKOHYaHUH aCIMPAHTYPHhI;

* 0 peKOMeHJaluy BblJayd / He BbIJaud 3aK/IHOUeHUs B COOTBETCTBUU C IIYHKTOM 16
[TonoxeHust 0 IPUCY>KJEHUM yUeHBIX CTereHel, yTBep KIeHHOro NoCTaHoBIeHreM [1paBuTenscTBa
P® ot 24 centsibpst 2013 1. Ne 842.

Unenst I'OK 3acnymmBaroT [0Ka[ 00 OCHOBHBIX pe3y/sbraTaxX MOATOTOBJIEHHOW HayuHO-
KBaNM(UKALMOHHOW paboThI (JriccepTalyiu), OLIEHUBAIOT CoZiepKaHue paboThl U ee TIpe/|CTaBIeHue
T10 KpUTEepUsM, MpHBeJIeHHbIM B paszese 2.4.

2.3.2 CoriacoBaHHasi UTOroBasi OL[€HKA BBICTABJISIETCS HA OCHOBaHUM OLIeHOK ujieHOB ['DK ¢
y4eToM OT3blBa PYKOBOZJMTE/IS, MPe/CTaB/J€HHONW BHELIHEM peLeH3Wd, a TakKXe pe3y/abTaToB
TIpe/IBapUTeNbHOTO  PACCMOTPEHHsl HAy4YHO-KBaTM(UKAIMOHHOW pPabOTbl B COOTBETCTBHU C
JevictByrolum [lonoxxeHrueM o0 Mopsiike TIPOBeZleHUs TOCYAapCTBEHHOW MTOrOBOM aTTecTalyy Mo
nporpaMMaM TIOJTOTOBKM HAay4HO-TIeJarorndecKux KaZpoB B acmuvpaHType B HoBocubOupckom
roCy/JapCTBEHHOM TexHUYeCcKoM yHuBepcurtete (HI'TY).

Ha ocHoBaHuM mNpuBeJeHHbIX B M.2.4 KpUTepreB JeaeTcsl BbIBOJ O C(HOPMUPOBAHHOCTH
COOTBETCTBYIOLMX KOMITeTEHLMI Ha Pa3HbIX YPOBHSIX.

2.4. KpuTepuu OLleHKM HAy4YHOr0 JOKJ/Iaja
Kpurepun oueHKM TpeACTaBleHWss HAyyHOTO JOK7daZa 00 OCHOBHBIX pe3y/bTarax

TIO/ITOTOB/IEHHOW HayUHO-KBaTU(PUKALIMOHHOM paboThl rpuBeieHbI B Tabsuile 2.4.1.

Tab6muna 2.4.1

YpoBeHnnb OneHka 3a
JAuana3so
Kpurepum onenku H/| copMHUPOBaHHOCT 1 Gantop | TPEACTaBIeHHE H]J
U KOMIIeTeHIMH
® cTrpykTypa u odopmiienve HJJ [TpogBUHYTHIM 87-100 OT/TMYHO

TIOJIHOCTBKD ~ COOTBETCTBYET  BCEM
TIpebsiB/IsieMbIMU TPeOOBaHUSMU

B HKP OTpa’KeHbI 51
000CHOBaHBI TI0JIOXKEHUS], BLIBOABI,
TOATBEPXKJEHbl  aKTyaJbHOCTb U
3HAUMMOCTb PaboThI, aprymMeHTalsi
TMO/TyYeHHBIX BBIBOJIOB []OCTATOUHAS,
TeMa pacKphbITa

® OT3bIB  pPYKOBOAWTENs  He
COJIeP>XKUT 3aMeUyaHUu

® BHeILHss peLieH3us He
COJIEPXKUT 3aMeUyaHui
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® pesy/bTarbl
Tpe/IBApUTE/IbHOTO  paCCMOTPeHUs!
HKP cBujeTensCTByOT O TIOTHOM
cootBeTcTBUM H]JI mpexnbssisemMbiM
TpeboBaHUSIM

® ripeAcTaBieHWe pabOTHl B
YCTHOM JloKJ1aze TIOJIHOCTBIO
OTpakaeT I0JlyYeHHble pe3y/bTarhl,
W/UTFOCTPAaTUBHbBIN Marepual
OT/IMYaeTCs HalvISAHOCTBIO

® OTBeThbl Ha BOMPOChI KOMUCCUHU

chopMyMpoBaHbI YeTKo, C
JIOCTaTOYHOW  aprymeHranied U
CBU/IETE/IbCTBYIOT ) TIOJTHOM
B/Ia/|eHUU Marepuaaom
HCCIIelOBaHUs

® cTpykrypa u odopmiienue HJJ
oTBeYaeT OONBILIMHCTBY

TIPe/IbsIB/ISIEMbIX TPeOOBaHUIA

e B pabore oOTpakeHbl U
000CHOBaHbBI TIOJIO’KEHHUSI, BBIBOJBI,
MOJTBEP)KJEHbl  aKTyaJlbHOCTb U
3HAUMMOCTh paboTsl, HO
aprymeHTaLus T0JTyYeHHBIX
BLIBOZIOB He J[IOCTaTOYHO TI0JIHas,
TeMa pacKphbITa

® OT3bIB  PYKOBOAWTENs  He
COJEP)KUT MPUHLIMIHATBHBIX
3aMe4yaHur

® BHELLHsS peLieH3ust He
COZIepP>KUT MIPUHLIUITHAATBHBIX
3aMeyaHui

® pe3y/bTaThl
Npe/iBapUTe/IbHOTO0  pacCMOTPEeHUSsI
HKP B OCHOBHOM CBH[eTe/IbCTBYIOT
0 COOTBETCTBUU HO
TIPe/IbsIB/ISIEMBIM TPeOOBaHUAM

® rpejcTaBieHHe  pabOTBl B
YCTHOM JloK/1azie oTpakaet
OCHOBHBIE TIO/TyYeHHbIe pe3yJ/bTaThl,
WJITIOCTPaTUBHBIN Marepuasn
OT/IMYAEeTCs HAIVISIAHOCTBIO

® OTBeThl Ha BOMPOCHI KOMUCCUU
copMyMpoBaHbl YeTKO, HO C
HeJI0CTaTOYHOM apryMeHTaluemn

Ba3oBrIit

73-86

XOpOLIIO

® cTpykrypa u odopmienue HJJ
OTBeuaeT OOJBILIMHCTBY
TIpe/bsIB/IsieMbIX TPeOOBaHMIA

® BLIBOABI U TIOJIO’KEHUS B
paboTe HemoOCTAaTOUHO 0OOCHOBAHHI,
He TIOATBEpPX/eHbl aKTya/JbHOCTh U
3HAYMMOCTh paboThl, TeMa

[ToporoBbiii

50-72

YAOB/IETBOPUTE/ILHO
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VICCIIe[JOBaHUs packpsbITa He
JIOCTaTOYHO IOTHO

® OT3bIB PYKOBOZAUTESI
COZlePKUT He bosee JIByX
MIPUHLIUITAA/IBHBIX 3aMevaHui

® BHeLIHAS peLieH3Us] COLEepP)KUT
He Oosee OIHOTO TPHHIUIHAATBEHOTO
3aMeuaHust

® pe3y/bTarhl
Tpe/IBAPUTE/IbHOTO  paCCMOTPeHUs
HKP B OCHOBHOM CBH[E€Te/IbCTBYIOT

0 COOTBETCTBUHU HO
TIPe/IbsIB/ISIEMBIM TPeOOBaHUAM

* B YCTHOM Jl0K/1azie
Trpe/CTaB/leHbl OCHOBHbIEe

MO/TyueHHbIe pe3y/bTaTbl, HO eCTh
HE/IOUeThl B WUIFOCTPATUBHOM
Marepuare

® OTBEThI Ha BOTMIPOCHI KOMUCCHUH
CBU/IETEJILCTBYIOT O HeJ0CTaTOuHO
MOJTHOM  B/IaZIeHWd  MaTepuhajioM
HCCIIelOBaHUs

® cTpykrypa u odopmiienue HJJ
He OTBeYaeT OOJBILIMHCTBY
MIPe/IbABIIIEMbIX TPeOOBaHHIH

® BLIBOABl U TOJIOKEHHWS B
paboTe HelOCTaTOYHO 0OOCHOBAHBI,
He TIOATBEPXK/EHbI aKTya/JbHOCTh U

3HAUYUMOCTh paboThI, TeMa
WCC/Ie/IOBaHKs He PaCKphITa

® OT3bIB PYKOBOJUTEJIS
COJIEPIKUT bonee JIBYX

TPUHLMITAAJIbHBIX 3aMeYaHUi

® BHELIHAS peL|eH3Us] COLEepP)KUT
Oomee  ABYX — TIPUHIUMUAATBHBIX
3aMeyaHui

® pesy/bTarbl
TpeIBApUTE/IbHOTO  paCCMOTPeHUs
HKP B OCHOBHOM CBH[eTe/IbCTBYIOT
0 COOTBETCTBUU HO
MIPe/IbsIB/ISIEMBIM TPeOOBaHUAM

® rpejcTaBieHHe  pabOTBl B
YCTHOM [OK/afie He oOTpaxkaer
OCHOBHbIE T0/TyUYeHHbIe pe3y/bTarhl,
eCTb CyLeCTBeHHble HeJouYeTbl B
W/UTKOCTPaTUBHOM Marepuarsie

® OTBeThbl Ha BOMPOChI KOMUCCHHU
CBU/IeTeNIbCTBYIOT O HeJ0CTaTOYHOM
BJIaJleHUU MareprajioMm
HCC/IeIOBaHUS

Huke noporosoro

0-49

HEY/I0B/IeTBOPUTE/TbH
0
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