MUWHOFBPHAYKU POCCUU
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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

MATEPUAJIOBE/IEHUE
Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
TOATOTOBKH KOCMHMYeCKHX KOMIIIEKCOB
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOT A KOHCTPYKIMOHHBIX MATEPMAJIOB 1
ITPOM3BOICTBO PAKETHO-KOCMUUECKOM TEXHUKU
AnpprowikuH Anekcadap FOpbeBud, K.T.H., JOLEHT, JOLIEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTUSI KOHCTPYKIIUOHHBIX MATEPUAJIOB 1
IMTPOM3BOACTBO PAKETHO-KOCMMWNYECKOM TEXHUKU

3apenyromuii kadenpoit Pemmmes E.FO., A.T.H., g011.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBenytomuii kadenpoii MaiurakoB A.IL., K.T.H., JOLI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEPUAJIOBEJEHUE

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — CnocobeH TpPUMEHSTh €CTEeCTBEHHOHAyUHble U OOIeMH)KEeHEepPHble 3HAHHUS, MEeTO/IbI
MaTemMaTU4yeCcKoro aHaliu3a U MOJe/UPOBaHUs, TeOPeTUYeCKOr0 U 3KCIIepMMeHTa/lbHOr0 MCC/Ie[0BaHUs [JIsd
pellieHNs MH)KeHepHBIX 3a/iad pogeCCUOHaNIBHON JieaTelTbHOCTH

IMTK-7 — CniocobeH pa3pabaTbiBaTh U BHEAPSATh B MPOU3BO/JCTBO HOBBIE KOHCTPYKIIMOHHBIE MaTepUasbl U
TeXHO/IOTMUeCKHe MPOLIeCChI

DOpPMUPOBAHHIO KOMITETEHI[HI CTYXKUT JAOCTIKEHUE C/IeYIONUX pe3y/IbTaToB 00pa3oBaHus:
OIIK-1

3HAHUS:

3aBUCUMOCTH MeXaHUUeCKUX, (PU3NKO-XUMHUUECKUX CBOWCTB KOHCTPYKLMOHHBIX MarepuasoB, OT
TeXHOJIOTUM TIPOW3BO/ICTBA, CTPYKTYPhl M TEXHOJIOTMM 00pabOTKH; WMeTh MpeJCcTaBlieHHe 00 OCHOBHBIX
HAyYHO-TEXHUUECKUX MpobaeMax W TEepCreKTHBAX — Pa3BUTHS  MaTepUaiOBeZieHHUs W TEeXHOJOTHUH
KOHCTPYKIMOHHBIX MaTepHasioB;;

YMeHuUsi:

Vcnonb3oBaTh TOMydYeHHbIe 3HAHWST B CBoeld yueOHONW U mpodecCHOHATBHON JesaTeTbHOCTH;
000CHOBaHHO BLIOMpATh TEXHOIOTHH YIIPOUYeHUsT U 00pab0TKM KOHCTPYKIIMOHHBIX MaTepHasioB; UCTIOIb30BaTh
CTaHZAPTHI U IPyrHe HOPMaTHBHBIE IOKYMEHThI TIPH KOHTPOJIe KaueCTBa U3/1e/IHH, TI0b30BaThCsl 00II[eHayYHOH
W CIenuajgbHOW JIUTepaTypol; B/aJieTh HAaBbIKAMU [0 aHAJU3y KOHCTPYKIIMOHHBIX MaTepuaioB s
060CHOBaHHOTO BLIOOPA MaTepHasIOB M TEXHOIOTHMI UX 06pabOTKH [i/is KOHKPETHOTO U3/eJTHs;;

HABbIKU:

B 06/1aCTH KOHCTPYKTOPCKO-TE€XHOIOTHYECKOM MOTOTOBKY TIPOM3BO/CTBA 0OBEKTOB PAKETHON TEXHUKH
Y pa3paboTKK KOHCTPYKTOPCKOM U TEXHOJIOTMYeCKOW IOKYMeHTAaLWH;.

IIK-7

3HAHUA:

3aBUCUMOCTH MEXaHUUeCKUX, (HU3MKO-XUMHUECKUX CBOHCTB KOHCTPYKI[MOHHBIX MaTepuajioB, OT
TeXHOJIOTUM TIPOM3BO/CTBA, CTPYKTYPbl W TEXHOJIOrMM 00pabOTKH; MMeTb Mpe[cTaBlieHre 00 OCHOBHBIX
HAyyHO-TeXHUUECKHWX TMpobjgeMax U  TMEepCreKTHBAaX — Pa3sBMTHS  MaTepUa/iOBe[ieHWs U TeXHOJIOTHUH
KOHCTPYKLIMOHHBIX MaTepHasoB;;

YMeHuUsi:

Vcnonk30BaTh TOAyYeHHbIE 3HAHUS B CBoed yuebHOW U TipodeCCHOHANBHON /IesTeTbHOCTY;
060CHOBaHHO BLIOMpATh TEXHOJIOTHH YIIPOUYEHHS U 00pabOTKM KOHCTPYKIIMOHHBIX MaTepUasioB; UCTIOb30BaTh
CTaHZAPTHI U [Pyrie HOPMaTHUBHBIE JOKYMEHThI TIPH KOHTPOJIe KaueCTBa U3/Ie/InH, TI0/b30BaThCst 0011[eHay YHOM
U CIIelaabHOM J/UTepaTypoli; B/aJeTb HaBbIKaMH I10 aHa/JM3y KOHCTPYKLIMOHHBIX MAarephasioB st
000CHOBAaHHOT'O BLIOOPA MaTepUasIoB U TEXHOJIOTHM X 00pabOTKHU /i1 KOHKPETHOTO H3/Ie/IHS;;

HABbIKU:

B 0651aCTH KOHCTPYKTOPCKO-TEXHOIOTHUECKOM MOJITOTOBKY TIPOU3BO/ICTBA 00BEKTOB PAKeTHOW TEXHUKHU
Y pa3paboTKK¥ KOHCTPYKTOPCKOH U TEXHOJIOIMUECKOM IOKYMEHTAIUH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmia MATEPUAJTIOBEJJEHUE sBnsieTcs AUCIMTUIMHON 00A3aTe/IbHOM YyacTH 0y10Ka 1
TIporpamMmbl OATOTOBKY 110 HarpaesieHunto 24.05.01 IIpoekmuposaHue, npousgoocmeo u 3KCnayamayust pakem
U PAKemMHO-KOCMUUYECKUX KOMINIeKCO8.

CogepkaHve IUCLUIVIMHBI SBJIeTCS JIOrM4ecKum npozgo/pkenueM aucuuiini: @U3NKA, XIMUS,
BBEJAEHWE B CIIEIIUAJIBHOCTD.

CopepxaHue [UCIUTUIMHBI SIBSIETCS OCHOBOM [yt ocBoenust aucturuivid: COIIPOTUBJ/IEHUE
MATEPUAJIOB, TEPMO/IMHAMMUKA, METPOJIOTUSA n OCHOBBI
B3AUMO3AMEHSIEMOCTHU, TEXHOJ/JIOTUSA KOHCTPYKIIMOHHBIX MATEPHMAJIOB,
JABUT'ATEJIN JIETATEJ/IBHBIX AIIIIAPATOB, JETAJ/IN MAIIINH, OBPABOTKA METAJ/UVIOB
JABJIEHUEM, OBPABOTKA PE3AHUWEM, IIOAI'OTOBKA K IIPOLEAYPE 3AIIIUTHI N
3AIIUTA BBIITY CKHOM KBAJTM®UKAIIMOHHOM PABOTHI, PACUET Y ITPOEKTUPOBAHUE
KOHCTPYKIIUM, CBAPKA, TEXHOJ/IOTUUYECKASA ITPAKTUKA, TEXHOJIOT'US
IMTPOMN3BO/JICTBA.

Hpe,ELBapI/ITGIIbeIe KOMIIeTeHILIH, CCI)OPMI/IPOBEIHHI:IE y 06yqa}0Lueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMeHSITh €CTeCTBeHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHsI, METO/IbI
MaTeMaTH4yeCcKOro aHa/iv3a ¥ MOZlelIMpOBaHus, TeOPETUUYECKOTO 1 SKCIIePUMEHTaIbHOTO UCC/IeJOBaHHS
JI7s pellieHHs] MH)KeHepHBIX 3a/iau TpodeCCUOHAIBHON eI TebHOCTH

¢ OIIK-5 — CriocobeH pa3pabarbiBaTh GU3NUECKHE U MAaTeMaTHUeCKUe MOJIe/IA UCC/Ie[yeMBIX MPOLIeCCOB,
SIB/IEHUH 1 00BEKTOB, OTHOCAIIMXCS K ITPOoheCCUOHANTbHOM cdepe AessTeIbHOCTH I PeLleHUs
WH)XeHepHbBIX 3a7au

¢ OIIK-7 — CrniocobeH KpUTUUECKU Y CUCTEMHO aHa/IM3UPOBATh [JOCTHXKEHUS PAaKETOCTPOEHUS U
KOCMOHABTHKH, CITOCOOBI MX PUMeHeHUsI B TPOdeCCHOHATEHOM KOHTEKCTe

¢ YK-6 — CriocobeH orpe/ie/iATh U peai30BbIBaTh IPUOPUTETHI COOCTBEHHOM /1eATETLHOCTU U CITOCO0BI
ee COBEpIIeHCTBOBAHMUS Ha OCHOBE CaMOOLIEHKH 1 00pa30BaHUs B TeueHUe BCell )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

KYPC
CEMECTP

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuun

JIabopaTopHbIit
NPaKTHKYM

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1
TIK-7

Pa3pen 1. CTpoeHute U CBOICTBA MeTa/I/IOB U CI/IaBoB. 1.1. TIpUHLMITBI
k1acchbuKalu Mareprano. O6iue TpeGOBaHMs K MaTepHaam.
BKCHJ'lyaTaul/IOHHbIE, TeXHOJIOTUYeCKHe U 9KOHOMHUYeCKHue TpeﬁOBaHI/lﬂ,
npeAbsiB/IsieMble K MaTeprasiaM. [ledopmatiist v pa3pylleHre MeTauioB. Buapst
paspylueHus. MexaHHuecKre CBOICTBa MeTasl/ioB U CI/1aBOB, MeTO/bl MCITbITaHHUi
2 3 MeXaHMYeCKUX CBOKCTB. 1.2. ATOMHO-KPUCTa//IMUeCKOe CTPOeHHe MeTasl/IoB 1
craBoB. JledeKThl KpHCTaIM4ueckoro crpoenust. Juddysus B Kpuctaainueckom
Tesle, eé B/IUsHKe Ha CBolcTBa MaTeprasos. 1.3. dopMUpoBaHHe CTPYKTYPbI
MeTaJI/IoB U CI/IaBOB B NpoLiecce KpucTa/aau3anuu. Knaccudukaims cTpyKTypHbIX
YPOBHeii MeTa/l/IOB U CIUIaBOB. MeTO/bl MCC/Ie/j0BaHMsI CTPYKTYPbI MaTeprasioB.
Texuonorun ¢hopmMoo6pa3oBaHHs 3arOTOBOK U fieTasieil.

15

10 10

Paspen 2. CTpoeHue criiaBoB. 2.1. TUrbl B3aMMO/EHCTBYSI KOMIIOHEHTOB B

P 3 cnnaBax. CTpykTypa criaBoB. 2.2, I[ToHATHS 0 juarpaMMax COCTOSIHUS CIIJIaBOB.
METOAI/IKa UX IIOCTPOEHUA. Turnbr AxarpamMm COCTOSAAHUSA. COBpeMeHHLIe Cl'lOCOﬁl:I
T10/TyueHHsI CII/IABOB M TEXHOJIOrUi hopMooOpa3oBaHHsi.

12

15 15

Paspen 3. JKesezoyriepopucrsie criaBsl. 3.1. CoBpeMeHHbIe ClI0COObI MaCCOBOTO
MPOM3BO/CTBA CTalu U YyryHa. CTPYKTypHble COCTaB/ISIIOLIMe JKe/le30yr1ePOAUCTBIX
P 3 cr1aBoB. 3.2. [luarpamMma COCTOSIHUSI CUCTeMBI CI1aBoB "XKese3o-yrepog”. 3.3.
BrusHue yriepoza ¥ MOCTOSIHHBIX MpUMecei Ha cBolcTBa cTasneil. CoBpeMeHHble
Croco6bl ITOyYeHHs! BbICOKOKaueCTBEHHBIX CTasleid. 3.4. YTnepoayucThbie CTau.
Knaccudukanust yriaepogucTbix ctaneid, NPUHLMITEI MAapKUPOBKH.

16

15 15

Paspen 4. Tepmuyeckas o6paborka cranu. 4.1. O6iiye cBeJieHHs K1acCH(pUKaLyst
BU/IOB TepMHUeCKOi 06paboTku. 4.2. Pa3oBble NMpeBpallleHHs] B CI/IaBax JKesie30-
yrepoz,. [peBparijeHust py Harpese eppUTHO-KapOUHON CTPYKTYpBI B ayCTEHHT.
PocT 3epHa aycTenuTa. 4.3. [IpeBpalijeHre nepeox/IakjeHHOro ayCTeHUTa B

2 3 (heppHUTHO-LieMeHTUTHbIe CTPYKTYPbI. JJarpaMMa U30TepMHYeCKOro pacraza
repeox/IKeHHOr0 aycTeHuTa. [lepitHoe npespaijenye. 4.4. MapTeHCUTHOe
TipeBpallleHHe U ero 0cOGeHHOCTH. MapTeHCHT, ero CTpoeHue, CBOHCTBA. 4.5.
TTpomexxytounoe (GeitHuTHOE) npeBparieHue. 4.6. [IpeBpalLjeHust PU Harpese
3aKa/IEHHOW Ha MapTeHCHUT CTalM (OTIYCK MapTeHCUTA).

11

10 10

Paspen 5. TexHo/10rusi TepMHYECKOii 00padoTKu cTanu. 5.1. OTXKHT, ero BB U
HasHaueHMe. 5.2. 3aKa/ka craay. PexxuMbl 3akanky. Cpezibl HarpeBa U OX/1aKAeHust
2 3 TIpy 3aKaske cramy. Buzel 3akanku. 5.3. Otmyck cramy. Buzel v HasHaueHne
ornycka. 5.4. TepMoMexaHnueckast 06paboTtka cranu. TexHomIornu
(hopMo0Opa3oBaHusl U YIIPOUHEHHSI.

13

10 10

Pa3pen 6. TexH0/1I0rMH NOBEPXHOCTHOTIO YIIPOUHeHHUs cTasu. 6.1. [ToBepxHOCTHas
3aKasika cTand. JlasepHasi U T/1a3MeHHasi 3aKajka, 6.2. XMMHKO-TepMUyecKast

2 3 obpaboTKa cTa/mM: LieMeHTallusl, a30THPOBaHKe, NOHHOE a30THPOBaHHUe.
HUTpOLIEMeHTalus, 6.3. TexHO/IOTHMU HaHeCeHUsI TOHKOIJIEHOUHBIX HDKpLITHﬁ,
J1a3epHasti XMMHKO-TepMUYeCKasi 06paboTKa.

10 10

Paspen 7. Teopust 1erup Jlerup 1e cranu. 7.1. Jlerupytomye
3/1eMeHThI B CTa/IU, UX BJIMSIHUE Ha NpeBpallleHust U CBOWCTBA CTallu.
Knaccudukanyst iernpoBaHHbIX crajeil. [IpUHLMIIEI MapKUPOBKHU. TeXHOIOrUH
TIPOU3BO/ICTBA BHICOKOJIETMPOBAHHBIX CTaneld. 7.2. KoHcTpyKiuoHHble cTamy. Obiiast
XapakTepHcTHKa. CTpouTe/ibHbIe CTani. MallliHOCTPOUTE/IbHbIE LjeMeHTyeMble 1
y/lyuluaemble CTaji. BbicoKonpouHble cTanu. TIpy)KUHHbIe CTasu.
ITaprKONOAMUITHUKOBbIE cTany. TeXHOMOrnK ynpouHeHus, CBOCTBa 1
HasHaueHue.. 7.3. IHCTpyMeHTa/IbHbIe CTa/H U CriaBbl. COCTaB, TEXHOIOTHU
YTIpOUHeHHUs], cBoicTBa. Pexyljas kepamuka. JIuTeiiHoe npousBogcTBo. JIuTeliHble
cranu. 7.4. Kopposust MetasioB. KOppo3MOHHOCTOMKME M OKaJMHOCTOHKHe CTalH.
7.5. JKaponpoussle ctami. OCHOBHbIE KDUTEPHUH )KaporpouHocTy. CBOMCTBa,
JIeTHpYIOIL|e 371eMeHThl, HasHaueHue. CriiaBbl Ha OCHOBE TYTOI/IaBKUX MeTasl/IoB.

13

10 10

Paspen 8. IBerHble MeTa/LIbI M ciuIaBbl. 8.1. 0630p GYHKLMOHAIBHBIX 1
2 3 MeXaHU4YeCKUX CBOWCTB CIJIABOB HAa OCHOBE Q/IFOMUHMS, Maruvs, Meiy, IIMHKa 1
TUTaHa. COBpeMeHHLIe Croco0bl TI0JTy4YeHMSs. O6nactv ux TIpUMeHeHUs.

12

10 10

Paspen 9. HemeTanmMyeckne H KOMIIO3MIMOHHBIe MarepHaibl. 9.1. O6was
XapaKTepHUCTHKA MaTeprasoB Ha OCHOBe MoluMepoB. OCOGeHHOCTH CTPOEHHS,
CTPYKTYpbI, CBOHCTB. CTeK/I0: HeOPraHMUeCKoe ¥ OPraHUueCcKoe, CUTAIbI,

2 3 MeTaJUIMueckue ctekia. IloniumopdHbie MoauduKanuy yriepoga u HUTprza 6opa.
9.2. Komno3uijonHble MaTepuasbl. Kiaccndukarys, obiias XapakTepHCTHKa.
BO/IOKHUCTBIE, CTIOMCThIE, JUCIIePCHOHHO-YTIPOYHEHHbIe KOMIO3uThbl. CocTaB,
CTpOeHure, TeXHO/IOTUH M10/1yYeHus, CBOﬁCTBa, TIpMMeHeHue.

10 10

Bcero 3a 3 cemecTp

108

51

34

17

57

100 100

Bcero no guMcHUIUINHE

108

51

34

17

57

100 100

3.2. JTabopaTopHbIii NPAKTUKYM

Ne |Homep u HauMeHOBaHHe
n/n | pasjesa AUCLUIINHBI

Tema /1a00paTOPHOro NPaKTHUKyMa

Oo0neMm,

ayp.
JacoB

6

1 |Pa3pen 1. CTpoenue u JlabopatopHas paboTa 3 "BMsiHUe my1acTUUeCKoi gedopmaruu
CBOICTBa MeTaslyIoB U Ha CTPYKTYypY M CBOICTBa MarepuasoB. Bo3Bpar u

34897




CII/IaBOB.

pekpucTasanus’.

JlabopatopHas paboTta 2 "OmnpeeneHre MEXaHUUeCKUX CBOWCTB

2 marepuanoB. MeTozbl oripefiesieHnst TBEPAOCTH . 2

3 Pazpen 2. Ctpoenue JlaboparopHas paboTta 4 "TlocTpoeHHe JuarpaMM COCTOSTHUS 7
CILJIaBOB. CILJIaBOB'".

4 |Pasgen 3. 'I'(OHTpoanaﬂ pa69Ta: JivarpaMMa COCTOSIHUMSI CHCTEMBI CI1JIaBOB 7
JKene3zoyrnepoaucToie sKeneso-yrepoa”.

5 |cruassl JIa60puaTopHa;1 pabora 5 "V3yueHue CTPYKTYDBI YI/IePOJUCTHIX 5

CTasiell ¥ BAUSHUSA yIIepoJa Ha UX CBOMCTBA'.

Paspen 5. Texnosorus

6 |Tepmuueckoii 06paboTku |JTabopaTtopHas paborta 6 "3akanka ¥ OTIYCK CTaau". 2
CTaJlu.

7 E:ﬁﬁ;ﬁ};}{{ipm JlabopatopHast pa60T§1”f3 "VI3yueHue CTPYKTYpPbI U CBOWCTB 3
TerupoBanHEIe CTam. JIETUPOBAHHBIX CTasen".

8 Pa3pen 8. LiBeTHbIE JIaboparopHast pabora 10 "JlernpoBaHve, TepMUUeCKast 2
MeTasl/bl U CIIIaBhI. 00paboTKa, CTPYKTypa U CBOKCTBA TUTAHOBBIX CILIaBOB'.

Bcero 3a 3 cemectp 17
3.3. CamocrosTebHas padora crygenrta (CPC)
Ne Homep 1 HaumMeHOBaHUe Oomnem,
w/n T — Cojiep)xaHue yueGHOro 3ajaHus 4aCOB

1 HO,ZF'FOTOBKEI K naboparopHbiM paboram: ogopmiieHe ’
Paszien 1. CtpoeHue 1 cBoiicTea |OTYETOB, B TOM UHC/Ie ¥ OTBETOB HA KOHTPOJ/IbHbIE BOMPOCHL.

2  |MeTaJ/UIOB U CIUIABOB. CamocTosiTesibHasi mpopaboTKa pa3zesios Kypca. 2

3 [TozroToBKa K 3aiuTe 1ab0paTopHOii paboTHL. 2

4 Paszien 2. CTpoeH e CriiaBos. CamocrosiTeibHast MpopaboTKa pa3,qS]IOB Kypca. 3

5 IToaroroeka K 3aiute 1abopaTopHOi pabOTHI. 3

6 CamocrosiTesibHasi mpopaboTKa paszesios Kypca. 2

7 IToaroToBKa K KOHTPOJIBHOM pabore. 2
Paspen 3. JKenesoyriepogucrteie

8 |crwmamse HO,ZF'FOTOBKEI K naboparopHbiM paboram: ogopmiieHe ’

OTYETOB, B TOM UMCJIe U OTBETOB Ha KOHTPO/IbHBIE BOMPOCHI.

9 IMoxroToBKa K 3aiure 1ab0paTopHOi paboThL. 2
10 Ho,q}"OTOBKa K 71abopaTopHbIM pabotam: oGopmieHHe )
Paszen 4. Tepmudeckas OTYETOB, B TOM UKCJIE U OTBETOB HAa KOHTPO/IbHbIE BOIPOCHI.

11 |ob6paboTKa cTaIu. IToaroroBKa K 3aiute 1abopaTopHOi paboThL. 2
12 CamocrosiTeibHas IpopaboTKa pa3zie/sioB Kypca. 2
13 CamocrosiTesibHasi MpopaboTKa pa3zesos Kypca. 3
14 Pasgen 5. Texnonorus IToaroroBka K J1abopaTopHbIM paboTam: ohopmieHre 9
TepMHUeCKOW 00paboTKU CTaju. |OTYETOB, B TOM UKC/IE U OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI.

15 IToaroroBKa K 3aiute 1abopaTopHOL pabOThL. 2
16 |Paszen 6. Texwonorm HO,ZF'FOTOBK{:I K naboparopHbiM paboram: ogopmiieHe ’

OTYETOB, B TOM UMCJIe U OTBETOB Ha KOHTPO/IbHBIE BOMPOCHI.
17 EE:EEXHOCTHOFO YHpOUHeHHA IMoaroToBKa K 3aiure 1ab0paTopHOi paboTHL. 2
18 ' CamocTosiTenbHas MpopaboTKa pa3/ie/ioB Kypca. 2
19 IToaroroBKa K 3aiute 1ab0paTopHOL pabOThI. 2
20 |Pa3gmen 7. Teopus nerupoBanusi. (CaMoCTosATe/IbHAs popaboTKa pa3/eioB Kypca. 2
27 JlernpoBaHHsle CTasy. HO,ZF.I‘OTOBKa K 71abopaTopHbIM pabotam: oGopmieHHe )

OTYETOB, B TOM UMCJIe U OTBETOB Ha KOHTPOJ/IbHBIE BOMPOCHI.
22 |Pasgen 8. LipeTHble MeTa/ibl U [I0AroTOBKA K 3aljyUTe 1a00paTOpPHOM paboThL. 3
23 |CIIaBbL CamocTosiTenbHasi TpopaboTKa pa3zienioB Kypca. 3
24 Pazzien 9. Hemerajmaueckue u CamocTosiTenbHasi MpopaboTKa pa3ziesioB Kypca. 6

KOMITO3ULIMOHHBIE MaTepHralibl.
Bcero 3a 3 cemectp 57
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJEJ/IN CEMECTPA
1 2 3 45/6|7 9 10 11 12 13 14 15 (16|17
Ortu. no|OTu. 1o OTu. Otu. | Otu. mo |OC, Otu.| OTu.
3 JIP | 7P APIOC | o sip [FWKOHTD-P ip | 1p OC | mo JTP | mo 1P [PV

Ycii0BHBIe 0003HAUCHUSA:

Ortu. o JIP — otuet 1o JIP;

3d4. — 3a4eT.

[P — nuarHocTrueckasi paboTa;

OC — yCTHBIN 0NPOC CTY[€HTOB;
Kontp.P. — KOHTpO/bHast paboTa;

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHbIe MHTepPBaIbl B
clefyroumx popmax:

[TMarHocTuyeckasi pabora;
oTuet 1o JIP;

YCTHBIH OMPOC CTYAEHTOB;
KOHTpOJIbHAs1 paboTa.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoBOJUTCA B CbOpMaX:

3a4yeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. T. A. BopobréBa. KoHcTpyKkimoHHbIe cTamu U criaBbl. CI16.BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa,
2008, 63 3K3.

2.T. A. BopobOnéga, E. E. CknagHoBa, FO. A. TTetpenko. . Matepuanorenenue. CI16.6I'TY "BOEHMEX"
uM. 1. ®. YcruHoga, 2020, 136 3k3.

3. E. E. CknagHoBa, I. A. BopoObéBa, M. A. ITpeobparkeHcKas. . HemeTaninueckye MaTepyasbl B
MammHocTpoenun. CIT6.BT'TY "BOEHMEX" um. 1. ®@. YctuHOoBa, 2018, 44 3K3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3jaHUs:

1. decdopmaiiys 1 pa3pylleHre MaTepuasos;
2. MeTa/yioBe/ileHHe U TepMUUeCcKasi 00paboTKa MeTasljioB.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTy "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — O6pa3oBarenbHas riatgopma «HOpaiit». [I1s1 By30B U CCY30B.;

2. https://e.Janbook.com/ — 3BC JlaHb;

3. http://www.tnt-ebook.rut/ — TNT-EBOOK - DnekTpoHHO-0MO/IMOTeYHasi CHCTeMa;

4. https://ibooks.ru/ — 3BC AOyKc.py - 3T0 60/b1110# BEIOOD aKTya bHOMW JIUTEPATyPhI AJIs Ballei
O1O/INOTEKY B 37IEKTPOHHOM BUJIE.

CorpeMeHHbIe MpodeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcToBas 37ekrpoHHas 6ubamoTeka Poccutickoro doHzaa
(byHIaMeHTalbHBIX HCC/IeJ0BaHHUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOpPMaLMOHHBIN TIOPTal TEXHUYECKOTO perynupoBanusi: HopMmel, mpaBuia, cCTaHAapTh
PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0dyeTcs.

5.6. H(dopmalMoHHbIe TeXHOIOTUU:

B3auMogeicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. ITpoekTop;

2. TBepmomepnl PokBenia;

3. Onrryeckye MeTasuiorpahruyeckrie MUKPOCKOITBI;

4. Konnekuuu minugos fedhopMUpyeMBbIX CTajled U CIIaBOB;

5. CTeH/pI IO TEXHOIOTUH TIOPOLIKOBOM MeTa/UIypPruy U TEXHOJIOTMHM MMPOX3BO/CTBA CI/IaBOB.

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.

10



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJ/IOBEJEHUE

AnHoTanusa paboueii nporpaMMsl

Mucuynmaa MATEPUAJTIOBEJAEHUE sensieTcs AUCIUIUIMHON 00sA3aTelbHOM 4YacTH 0/10ka 1
MPOrpaMMBbI TTOJITOTOBKHM 110 Harpas/ieHuto 24.05.01 [IpoekmupoeaHue, npou3eoo0cmeo u s3Kkcnayamayusi pakem
U pakemHo-KOCMUYeCKUX Komniekcog. JlucuuruinHa peanvsyeTcs Ha ¢akynbTere A PakeTHO-KOCMUUecKast
texuuka BI'TY "BOEHMEX" um. [J.®. Ycrunosa kadeapoit A2 TEXHOTOTI'A KOHCTPYKUMOHHBIX
MATEPHWAJIOB U ITIPOU3BOJCTBO PAKETHO-KOCMMNUYECKOM TEXHUKU.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTTK-1 CriocobeH TIpUMEHSITh €CTeCTBEHHOHAYYHbIe W OOIIeMHKeHepHbIe 3HAHUS, METO/Ibl MaTeEMaTHUeCKOTO
aHaju3a W MOJeNUpPOBaHUs, TEOPETUUeCKOr0 W JKCIepUMEHTalbHOrO HWCCAelOBaHUsl [Jig  peLleHUs
WH)XEeHEPHBIX 3a71a4 TTPodheCCUOHATBHOU JiesITeTbHOCTH;
ITK-7 CriocobeH pa3pabaThiBaTh W BHEAPAThL B IPOM3BOJCTBO HOBblE KOHCTPYKLIMOHHBIE MaTephasbl U
TeXHOJIOTMueCKUe IPOLIeCChl.

ConepkaHre JUCLMIUIMHBI OXBaThIBAaeT KPYT BOIPOCOB, CBSI3aHHBIX C (OpPMUPOBaHWEM Y CTyAeHTa
rpoeCcCUOHAbHBIX KOMITETEHIIUH Ha YPOBHAX B 00/1aCTH MaTepuasioBe/ieHus, HeOOXOJUMBIX /IS TIOATOTOBKU
CTELUAaMCTOB, CITIOCOOHBIX K CO3/IAHUIO U UCTIOIb30BaHUIO HOBLIX MaTePHAJIOB C 3a/laHHBIMU CBOHMCTBAMU, KaK
B HAay4HBIX J1ab0OpaToOpUsiX, Tak U B YCJIOBUSIX TIPOU3BO/ICTBA, a, TAKXKe, B APYTOU MPaKTHUUeCKOU AeATeTbHOCTH.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e oTuer 1o JIP;
e  YCTHBIM OIPOC CTY/IeHTOB;
e KOHTpOJIbHast pabora.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoOBOJUTCA B CbOpMaXI
e 344eT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI

TIpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsTus (34 4.), naboparopHelii mpaktikym (17 4.), camocTtositesibHasi paboTa
crypenra (57 a).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MATEPUAJ/IOBEJEHUE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexkomeHnjyemasi iMTeparypa prm:;NéKOCTB’
Pa3pen 1. CTpoeHue U CBOICTBA MeTa/lVIOB H CIIABOB.
IToaroroBka K 1abopaTopHbIM
paboram: opopmiieHre OTUETOB, B | I A. Bopo6béBa. KOHCTPYKIMOHHBIE CTa/l U CIIIABBL: )
TOM YMCJIE M OTBETOB Ha CII6.FT'TY "BOEHMEX" um. [I. ®. YcruHOBa, 2008
KOHTPOJIbHBIE BOIIPOCHI. (1-4)
CamocrosiTeibHas IpopaboTKa I'. A. Bopob6néBa, E. E. CknagHoBa, FO. A. TleTpeHko. . 7
pa3/iesioB Kypca. Marepuanosesaenue: CITI6.BI'TY "BOEHMEX" um. .
IToAroToBKa K 3alljuTe ®. Ycrunosa, 2020 (1-2) 5
/1ab0paTOpHOM paboTHI.
Wroro no pa3geny 1 6
Paspen 2. CTpoeHue CII/IaBOB.
CaMoCTosTe IbHas MPopaBoTKa I'. A. Bopo6néBa, E. E. CknagHoBa, FO. A. TleTpeHko. .
Da3/IeNoB Kypea. Marepuanosesaenue: CIT6.BI'TY "BOEHMEX" um. . 3
@. YctuHOBa, 2020 (3)
TIOATOTORK K 3ammjiTe I". A. BopobnéBa. KOHCTPYKLIMOHHBIE CTa/IH U CI/IaBbI:
. CII6.FT'TY "BOEHMEX" um. [I. ®. YcruHOBa, 2008 3
/1a00paTOpHOM paboTHI. ©)
Wrtoro no pasgeny 2 6
Paspen 3. ’Kesie3oyriepoguctblie CIijiaBbl.
CamocrosiTeibHas IpopaboTKa )
pasziesioB Kypca.
TTO/rOTOBKA K KOHTPOMBHOI paGoTe. I'. A. Bopo6béBa. KOHCTPYKLIMOHHBIE CTa/Id U CII/IaBhI: 2
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008
IMoAroToBKa K 1ab0paToOpHBIM (6-7)
paboram: opopmiere OTUETOB, B I'. A. Bopobnéra, E. E. CknasHosa, FO. A. TTeTpeHKo. . 2
TOM [MCIIE 1 OTBETOB Ha Marepuasnosegenve: CI16.5T'TY "BOEHMEX" um. [I.
KOHTPOJIbHEIE BOITPOCHI. ®. Yerurosa, 2020 (4)
ITogroroBka K 3amure 5
y1abopaTopHOM paboTHI.
Wroro no pasgeny 3 8
Pa3pen 4. Tepmuueckas 00padoTka crajid.
IToaroroBka K 1abopaTopHbIM
paboram: oopmieHHEe OTUETOB, B 5
TOM YMCJIe U OTBETOB Ha .
KOHTPO/IbHBIE BOTPOCHL. I'. A. BopobbéBa. KOHCTPYKIMOHHBIE CTA/IA U CTUIABBI:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2008
IToaroroBka K 3alure ) 9
/1a00paTOpHOM paboTHI.
CamocrosiTenibHas IpopaboTKa )
pasziesioB Kypca.
Urtoro no pasgeny 4 6

12
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Paspen 5. TexHo/I0THSI TEPMHYECKOI 00paOd0TKH CTa/IH.

CamocrosiTenbHas MpopaboTKa

pas/ie/IoB Kypca. I'. A. BopobbéBa. KoHCTPYKIIMOHHBIE CTa/M M CIUIABBI: 3
IMoaroToBka K 1ab0paTOpHBIM CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008
paboram: oopmieHrEe OTUETOB, B (10) 5
TOM UMCJie YU OTBETOB Ha I'. A. Bopo6néBa, E. E. CknagHoBa, FO. A. TleTpeHko. .
KOHTPOJIbHBIE BOIIPOCEHL. Marepuanosegenue: CI16.BI'TY "BOEHMEX" um. [I.
IToAroToBKa K 3aIjiTe ®. YcruHoga, 2020 (6) )
/1a00paTOpHOM paboTHI.
Nrtoro 1o pasgeny 5 7
Paspen 6. TexHo10ruy NOBepXHOCTHOr0 YIIPOYHEHUS] CTAJIH.
IToaroroBka K 1a00paTOpHBIM
pabotam: ohopmiieHHEe OTUETOB, B 7
TOM UKCJ/Ie ¥ OTBETOB Ha .
KOHTDO/IBHBIE BOTPOCHL. I". A. BopobbéBa. KoHCTpPYKIIMOHHBIE CTaIM U CIUIABBI:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008
IMogroroBka K 3amure
N (11) 2
sabopaTopHoii paboThI.
CamocTosiTeibHast MpopaboTka 5
paszesnioB Kypca.
Wroro no pasgeny 6 6
Pazgen 7. Teopus nerupoBanus. J/lerupoBaHHbIe CTa/IN.
IMoaroroBka K 3arure 2
711abopaTopHOi paboTeL. I'. A. BopobbéBa. KOHCTPYKIIMOHHBIE CTA/IA U CTUIABBI:
CamocrosiTesibHasi mpopaboTKa CII6.BI'TY "BOEHMEX" um. [I. ®@. YcrrHoBa, 2008 5
pasziesioB Kypca. (12)
IToAroToBKa K 1a60paTopHEIM I'. A. BopobnéRa, E. E. CknagHoBa, FO. A. TleTpeHko. .
paboTam: odopmieHue otuéTos, B | Marepuanosesenne: CI16.5I'TY "BOEHMEX" um. 1. )
TOM UHCJIe ¥ OTBETOB Ha ®. Yerunosa, 2020 (8)
KOHTPOJIbHBIE BOIPOCHI.
Wrtoro no paspeny 7 6
Pa3pen 8. I|BeTHBIe MeTa/lIbI M CIVIABbI.
TIoArOTOBKA K 3amuTe I'. A. Bopob6nwéRa, E. E. CknagHoBa, FO. A. TleTpeHko. .
11aGOPATOPHOi paGOTHL. Marepuasnosesenve: CI16.5T'TY "BOEHMEX" um. /. 3
®. YcruHoBa, 2020 (10)
CaMoCTOsTe IbHas IPOpaGOoTKa I'. A. Bopo6béBa. KOHCTPYKIMOHHBIE CTA/IM U CTUIABBI:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2008 3
pasziesnoB Kypca.
(16-19)
Wroro no pasgeny 8 6
Pa3pen 9. Hemera/inueckue 1 KOMIO3ULIMOHHbIE MaTepUaslbl.
E. E. CknagHoga, I'. A. BopoObéBa, M. A.
CamocrosiTenbHas mpopaboTka ITpeo6pakeHckasi. . HemeTa/uinueckre MaTepyassl B 6
pa3fie/sioB Kypca. MatuHoctpoenuu: CIT6.BI'TY "BOEHMEX" um. [I.
®. YctrHOBa, 2018 (1-2)
Wroro no pa3geny 9 6
13 34897




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIOBEJEHUE

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora
e oTuer 1o JIP;

e KOHTpO/bHasi pabora;

e  YCTHBIM OIIPOC CTY/I€HTOB;
e 3aueT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Ortuer no JIP

Ortuet 1o 1abopaTopHOM paboTe Tpe/ICTAB/SETCS B IEUaTHOM WM 37IEKTPOHHOM BH/le B hopmarTe,
MpelyCMOTPEHHOM I111a6/I0HOM OTueTa 1o JlabopaTopHOU paboTe. 3alUTa OTUeTa MPOXOAUT B (hopMe fIoKIaza
CTy/IeHTa T10 BBITIOJTHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCHI MPeTo/jaBaTe;isl.
B ciyuae ecsi ohopMieHHe OTYeTa U MOBe/jeHHe CTy/IeHTa BO BPeMsl 3all{UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUsAM, CTYAEHT MOyJYaeT MaKCHMalbHOe KOM4uecTBO 0asuioB, paHoe 10.
OcHOBaHUSIMU JIJIsI CHVPKEHHUS KoJmuecTBa 6asiioB B auarna3oHe ot 1 /10 5 AB/sIOTCS:
* HeOpeXkKHOe BBIMOTHeHHUe — 2 Oasiia,
* HU3KOe KaueCTBO rpaduueckoro Marepuasna (HeBepHLINA BbIOOD MaciTaba uepTeskel, OTCYyTCTBHE YKa3aHUsS
eJHUL] U3MepeHus Ha rpadukax) — 3 basna.
OTyeT He MOXKET ObITh MPUHSAT U MOAJIEXKUT JOPabOTKe B CTyyae:
* OTCYTCTBUSI HEOOXOIUMBIX Pa3ZesioB,
* OTCYTCTBUSI HeOOXOIUMOT0 rpauueckoro MaTepuarna,
* HEKOPPEKTHOH 00pabOTKY pe3y/sbTaToB U3MepeHuH,
* HEeBepHbIe OTBETHI Ha BOTIPOCKI TIPETIO/IaBaTesisi, pACKPhIBAIOIIUE CYyTh 1ab0paTOpHOI paboThI.

JTaboparopHast paboTa 3auMThIBaeTCs TIPH MOTyYeHUH CTyieHToM Gosiee 7 GasioB.

KouTponbHas pabora

KoHTposbHasi paboTa BHITIONHSAETCS B MUCbMeHHOH GopMe 1o Teme "IuarpaMma >kese3a-yriepoga"” B
Buzie oTBeTOB Ha 10 Borpockl TecTa. [lepeueHb BOMpoCOB K TecTy pa3MelleH B Y MK aucuuniavHel.
KonTponbHasi paboTa curTaeTcs BLITIOMTHEHHOW B C/Tydae MpaBUIbHOTO U300pakeHus ""JuarpaMmel xKesie3a-
yriepoza" v rpu Hanuuue B TecTe 80% MpaBUIbHBIX OTBETOB.

YCTHBIN ONPOC CTY/IEHTOB
Onpoc CTyeHTOB TIPOBOAUTCS B (hOPMe YCTHOTO OTBETA Ha BOTIPOCHI 10 pa3zeny. Bompock! K Kax oMy
paszieny CcoCTaB/IeHbl COTYIAaCHO KOHCIIEKTY JIeKLUM U BXOAAT B coctaB Y MK aucLUIINHEL

3auer

st mosiyyeHus OLIeHKH "'3auTeHo" He00X0UMO BEITIOJTHHUTE BCE KOHTPOJIbHbIe MEepOIIpUATHUS,
TpelyCMOTPEHHBIX MPOTrPaMMOoi
YMK auctriiHe! (caaum Bcex na60paT0prIX pa60T U YCIIEIIHOTO HaITMCaHUsI KOHTPOJIBHOU pa6OTbI), U 1aTh
He MeHee /IByX IPaBWIbHBIX OTBETAa Ha TPU BOIpPOca. B 0CTanbHBIX Clydyasx BbICTAB/ISETCS OLIEHKA «He
3aUTEeHO».
[TepeueHs BONPOCOB [i/151 TIPOBEZIeHUs 3auéTa BXOAUT B coctaB Y MK 1yucLUnIvHEL
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
3aQHATHA B w =
i € g MO
KOHTAKTHOM 5 5 = = = =
(bopme e L% =
[~ - (=T < =9
= @) = o = @ &)
o o = ¢ X S B /A
& | o HaumenoBanue pa3/e/ios u E = =l S E C0
E = JUJAKTHUECKNX eJUHHIL] o o s | E g e : S 2 E B
= R L £ 88 88 X S T
A R | 8&©& ~ sl
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= = = =
o o
7 3 Paspen 1. CTpoenue 1 CBOHCTBA 15 9 5 4 6 10 | 10 |OTuer no JIP
MeTaJl/IOB M CIIaBOB.
2 3 |Pa3pen 2. CTpoeHue CI/IaBOB. 12 6 4 2 6 15 | 15 |Oruer no JIP
KoutposnbHast
2 3 Pazpgen 3. ’Kenesoyriepoaucreie 16 8 4 4 8 15 | 15 paora,
CI/IaBbI.
Ortuer nio JIP
Pazpgen 4. Tepmuueckas YCTHbIR
2 | 3 A 3. 1ep 11,5 | 5] 0 6 | 10 | 10 | onpoc
o0padoTKa cTanm.
CTY[IeHTOB
p | 3 PaspenS. Texuonorus 13,6 | 4| 2 | 7 | 10| 10 |OruermnoJIP
TepMHUUYEeCKO# 00padoTKH CTa/IH.
Paspen 6. TexnHomoruu YcTHBIN
2 3 |MOBepXHOCTHOIO yNpPOYHEHUSs 7 1 1 0 6 10 | 10 onpoc
CTa/IN. CTY[eHTOB
7 3 Pazpgen 7. Teopus nerupoBaHus. 13 v 4 3 6 10 | 10 |Ouer no TP
JlernpoBaHHBbIe CTaIH.
2 3 Paspen 8. IlBeTHbIe MeTa//IBI U 12 6 4 2 6 10 | 10 |OTuer no JIP
CI/IaBbI.
Paspen 9. Hemetaiimueckue u YCTHbIR
2 | 3 AT 3. 9 | 3|3 0 6 | 10 | 10 | ompoc
KOMITO3ULINOHHBIE MaTepUaJIblL.
CTY/IEHTOB
Bcero 3a 3 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero nmo gucIuinHe 108 | 51 | 34 17 57 | 100 | 100
15 34897




OneHouHble MaTepuaJibl o gucnunindie MATEPUAJIOBEJJEHUE

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00WeuHyceHepHbie 3HaHUs, Memoobl
mMamemMamu4ecKkoz20 aHAAU3d U MOOeAUPOBAHUSl, Meopemu4eckoz0 U I3KCNnepuMeHIaabHo20 UCC/1e008aHUs
0151 pewleHUsl UHJCeHePHbIX 3d0au npogeccuoHabHOI desimesibHOCMU

Ne 1 TIpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET
UTo M3yuyaeT MaTepuanoBefeHue?
Ne 2 TIpouwTaiiTe TEKCT M 3allMILNTe Pa3BePHYThI 000CHOBAHHBIN OTBET
UYro Takoe ¢a3a B MaTepUaoBeIeHAN?
Ne 3 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
YcTaHOBUTE COOTBETCTBHE MEXKY BHIOM 00pabOTKHM 1 Ha3BaHHEM TeXHOJIOTMYeCKOH orepaLiyu

1. KoBka A. ObpaboTka JjaBneHremM
2. Itamnoeka  b. TepMuueckast 06paboTka
3. OTtmyck

4. 3akanka

5.
Hopmanuzauus

Ne 4 TIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
YcraHOBHUTE COOTBETCTBHE MeXXy BUAOM 00pab0TKY M Ha3BaHKEM TEXHOJIOTHUECKOU oreparyn

1. ®peszepoBanue A. MexaHuueckas o06paboTKa
2. CepsieHne b. Tepmuueckast 06paboTka
3. OTxur

4. YnyJiieHue

5.
Pekpucrannmsanys

Ne 5 TIIpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/Ie/[OBAaTeTHHOCTD
IMTocnefoBaTeIbHOCTh U3rOTOBIEHUST MUKpOLLTU(A:

1. Beipe3ka obpa3iia u3 Harbosee BayKHOTO JIJIsl UCC/Ie/JOBAHKS yUacTKa JIeTasu.
2. TTonyueHue MI0CKOM MOBEPXHOCTHU TTPU TIOMOIIY HAalTW/IbHUKA UM 00paboTKK Ha abpa3vBHOM KpyTe.

3. TTocnegoBatenbHast 06paboTKa Ha HUTUQOBATBHBIX OyMarax C MOCTeNeHHO YMeHbIIAoUMCS
pasMepoM 3epeH abpasuBa, [10/I0)KeHHbIX Ha TBEP/YO I/IOCKYH0 TOBEPXHOCTb.

4. TTonpoBaHHe Ha OBICTPOBPAILAIOIINXCS AUCKAX, OOTHYTHIX 3amitiel, (heTPOM MM MSTKHM CyKHOM,
WY BPYYHYIO Ha MATKOM TKaHU C TIpUMeHeHreM Lutidyromux cMeceii (mactel 'OV, nopoiku
OKCH/IOB, KapOMJ0B, NUCKYCCTBEHHBIX WM eCTeCTBEHHBIX a/iMa30B).

5. TpaBnieHue MOIMPOBaHHOM MMOBEPXHOCTHU CIIeL{a/IbHbIM PeaKTUBOM IS BbISIB/IEHHS
MHUKPOCTPYKTYPBIL.

6. TijarenbHasi NpoMbIBKa L1vda BOLON U CIIUPTOM Jij1s1 y/ja/leH!sl OCTaTKOB peakTUBa U CyLIKa.
Ne 6 TIlpounTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh
ITocireoBaTe/IbHOCTD Aedopmarnuu o6pasna Npy pacTsHKeHUH:

1. Yripyrasi sedopmariius - Harpy3Ka U y/IMHeHUe CBsi3aHbl TIPOIOPLMOHA/IEHO

2. [romiaaKa TeKydecTy - obpaser] yIMHSeTCs TIPAKTHUYeCKU TIPU TIOCTOSTHHOM cute, a fedopmariys
pacTéT 6e3 3aMeTHOTrO yBe/IMUeHUs] Harpy3Ku.
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3. Yy4acToK ynpoyHeHUs - COMpOTHB/IeHNe fedopMaliiy OCTeNeHHO PacTeT, [JOCTUrasi MaKCUMabHON
Harpy3Kdy, KOTOPYIO MOXET BbiZiepykaTb oOpaset].

4. Obpa3oBaHue IIeHKY - T0C/e JOCT)KEHUS] MaKCHMa/IbHOM Harpy3ku B Haubosee ciaboM mecTe
TIOSIB/ISIETCSI MECTHOE yTOHeHUe oOpasiia — Iilelika, B KOTOpOW B OCHOBHOM IMPOTEKAeT Jla/ibHekIee
nacTuyeckoe fepopmMrpoBaHue.

5. Pa3pytennie obpasiia - yrnpyras gehopMaliyst UCYe3aeT, a T/IaCTUYeCcKas OCTaéTCs.

Ne 7 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allMILUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kak Ha3bIBaeTCsi CBOWCTBO MaTepHasa COMPOTHB/ISTHCS OOJBIINM /1IaCTHUeCKUM Jle(opMarLiism?
1. TeeppocTh
2. XpyIIKOCTb
3. KectkocTh

4. TpelMHOCTORKOCTD

Ne 8 TIIpounTaiiTe TEKCT, BbIOEpHTE MPaBU/IBHBIN OTBET U 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kak Ha3sbIBaeTCs crieljuaibHOe Tesio, BHeIpsieMOe B UCIIBITyeMbI MaTepyall Ipu orpezesieHUn
TBEPAOCTHU?

1. upenTop
2. HakoHeuHUK
3. Urna

4. YnapHUK

Ne 9 TIIpounTaiiTe TeKCT, BbIOEpHTE MTPaBHU/IbHBIN OTBET U 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
OTBeTa

Kak Ha3bIBaeTCst CBOMCTBO MaTeprasa IMPOTUBOCTOATh YCTA/IOCTH?
1. BEIHOCITHBOCTh

2. I1lnacTUYHOCTh

3. [TpouHocTh

4. TeeppoCTh

Ne 10 ITpounTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

Kaxkue Tpu Tuma CrjilaBoB MOTYT 00pa30BbIBAaTh KOMIIOHEHThI B TBEPZIOM COCTOSTHUM?
1. MexaHHWuUeCKre CMeCH.

2. X¥MUUecKue CoeJUHeHUsI.

3. TBepzble pacTBOPHI

4. Accouumaiu

Ne 11 TpouunTaiiTe TeKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI U 3alTUIINTe apryMeHTbI, 000 CHOBBIBAOLI[He BHIOOD
OTBETOB

Kakue roproune rasbl MpUMEHSIFOT TIPU ra30BOM CBapKe?
1. AuetuneH

2. IIpomnax
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3. TTapbI 6eH3uHa

4. Asot

Ne 12 TpouunTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alMIINTe apryMeHTbI, 000CHOBBIBAOLIHe BHIOOD

OTBETOB
Tpu Tumna fedeKToB KPUCTAITMUECKOTO CTPOEHUS peabHbIX MeTasJIOB U CTUIaBOB?

1. ToueuHsle (BakaHCHS; MeX/I0y3e/bHble (HMCI0LMPOBaHHbIE) aTOMBI);
2. JTuneliHble (IUC/IOKAI[MK ObIBAIOT KpaeBble, BAHTOBLIE, CMEIIIaHHKIE);
3. [ToBepxHOCTHBIE (TIOBEPXHOCTH pasfesia MeX/y OT[e/IbHIMU 3ePHaMH)

4. KoHTakTHbIe (0T BO3AeMCTBUSI UHOPOAHLIX Te)

ITK-7 - CnocobeH pazpabambigamb u 6Hedpsimb 8 NPOU3B00CME0 HOBble KOHCMPYKYUOHHbIE Mamepuasbl U
mexHo/102u4ecKue npoyecchbl

Ne 1l

Ne 2

Ne 4

Ne 5

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHBIN OTBET
B ueMm 3ax/touaeTcst XMMHKO-TepMuueckast 00paboTka craiy, HasblBaeMas LieMeHTaluei?

HquHTaﬁTe TeKCT, BLI6epI/IT€ NMpaBUJ/IbHBIE OTBETHI U 3alMTUIINUTE dPTYMEHTHI, O6OCHOBLIBE1IOLL[I/IE BLI60p
OTBETOB

Bribepute 0603HaUeHUs TBEPAOCTU MaTepHasia 1o PokBeny (TpY MPaBUIBHBIX OTBETA)
1. HRC
2. HRB
3. HRA

4. HB

ITpouuTaiiTe TeKCT, BbIOepUTE TIPaBUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOIIME BEIOOD
OTBETOB

Kakyto ¢popmy MokeT UMeTb UHZEHTOp TPH OmpefesieHH TBePAO0CTH MeTaslJTiueCKUX CIIJIaBOB 110
Pokgenny (ZBa NMpaBU/IbHBIX OTBeTa)?

1. Konyc
2. Iap
3. [Mapannenenunes,

4. Ky6

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET
UeMm oTsiMuaeTcs ractTuueckas fedopMaliys oT ynpyrou gedopmMaiyuu?
ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

IMepen Bamu pacrio/iokeHo TPU THIIA CIIJIaBOB. 3Hast THII CIIaBa, HeOOXOAUMO /1aTh ero ornpezeneHue. K
Ka)K[ O [TO3UILINH, JaHHOH B JIeBOM CTO/I0I[e, TIOA0epUTe COOTBETCTBYIOIIYIO TO3ULIMIO M3 ITPaBOro
crosibna.

Tun cniiaBa OmnpeesieHne
1. TRepabiit A. CrninaB 06pa3yroT KOMITOHEHTbI, KOTOPbIE He PACTBOPSIFOTCS APYT B
p;’:lCTB[())g Zpyre, OHU He CIIOCOOHBI K XUMUYeCKOMY B3aUMOJIeHCTBHIO C

00pa3oBaHKEM COeNMHEHHS

b. CrinaB MMeeT HOBYIO KPUCTA/JTMYECKYIO PELIETKY, OT/IUYatOLYHOCS
OT KPUCTa//INUeCKo pellieTKA KOMIIOHEHTOB, er0 CBONCTBA pPe3Ko
OTJIMYAIOTCSI OT CBOWCTB KOMIIOHEHTOB ero 00pa3yoIuX.

2. XumMudeckoe
coe/iuHeHHe

B. CHJ'IaB, B KOTOPOM OAWH KOMIIOHEHT COXPdHAET CBORO
KPHUCTA/UVIMYECKYIO pelIeTKY, d dTOMbI IDYTOro KOMIIOHEHTA
pacriojiararoTcsda B ero KpHCTaHHHHECKOﬁ pelieTke

3. MexaHnueckas
cMech

I. CIlIaB, B KOTOPOM aTOMBI pacripezie/ieHbl UK/IUYHO
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Ne 6

Ne 7

Ne 8

Ne 9

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

ITepes Bamy 0603HaueHre TBEPAOCTH MaTeprasa. YCTaHOBUTe, Kakoe 0003HaueHKe TBepA0CTH Bam
naHo. K Kaxk/10¥ MO3UILUK, JAHHOM B JIEBOM CTOJIOLIE, TT0/10€PUTe COOTBETCTBYHOLIYO MO3ULIUI0
W3 MIPaBoro CTo/oIa.

O0o3HaueHue

Ha3Banmue
TBepAOCTH
1.HRC A. TBepaocTb 1o Bukkepcy
2. HRB b. TBeppocts 1o bpunesto
3. HB B. Teepmocts no PokBemnny
4. HV
5. HRA

HpquTaﬁTe TEKCT U YCTAHOBUTE MOC/1€40BATE€/IbHOCTD

Iporiecc pekprcTaIM3ay C POCTOM TeMITepaTyphl IPOXOJUT HEeCKOJIBKO 3TaroB. 3aluIlnuTe
COOTBETCTBYIOIIYIO TTOC/Ie/I0BaTeIbHOCTD LIUGP CIeBa HaIpago.

1. Bo3Bpar
2. Pexpucrannizanust 06paboTku

3. CobuparenibHast peKpUCTAIA3ATHS
[IpounTaiiTe TEKCT M yCTAHOBUTE MOC/I€/I0BATEIbHOCTD
Pacnionoxxure >kese30yriepofyCTble CIIIaBbl [0CIe0BaTe/IbHO C YBeIMYeHHeM COZlepyKaHus yIyiepoga:

1. [lo3BTeKTOWIHas CTaJIb;
2. DBTEKTOUHAs CTaJlb;

3. 3a3BTEKTOW/IHAS CTaJlb;
4. 103BTeKTUYECKUI UyTYH;
5. OBTeKTHYeCKHUI UyTyH;

6. 3a3BTEKTUYECKUI UYT'YH.

HpoanaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

OnpefiennuTe MapKy HepsKaBeroLel cTau.
1. 12X18H10T

2.Y12

3. XBI'

4. II1X6

Ne 10 IIpounTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET M 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
Kakoii Buz gedekra KpUCTa/UTAUeCKOM PeIeTKU SBJISETCS TMHEWHBIM?

1. BakaHcus
2. Mex3epHoOBas NpoC/I0KKa
3. Jucnokauus

4. Mexy3enbHblit aTOM

Ne 11 TTpouwTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIKMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD

OTBeTa
BribepuTe /IerUpyIOIIMi 3/IEMEHT, 00eCITeUrBarOIUi KOPPO3HOHHYI0 CTOMKOCTD CTa/ei?
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1. Xpom
2. Yrnepof,
3. Mapraner

4. KpeMHui

Ne 12 TIpouuTaiiTe TeKCT, BbIOepUTe MPaBUIbHBIE OTBETHI M 3alUIINTE apryMeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

Kaxoi1 Buz fedekra KpUCTa/UTMUECKON PelleTKY SIB/IsieTCsl TOYeUHbIM ([jBa NIPaBUJ/IbHBIX OTBeTa)?
1. BakaHcus

2. Mex3epHoBas NpoC/IokKa

3. duciokanus

4. Mexy3enbHbIl aToM
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