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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)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOT A KOHCTPYKIMOHHBIX MATEPMAJIOB 1
ITPOM3BOICTBO PAKETHO-KOCMUUECKOM TEXHUKU
Bopo6beBa 'ajivHa AHATO/ILEBHA, K.T.H., AOLEHT, AOL[EHT

[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

N3 Cucremsl ynpap/ieHUs1 H KOMIIBIOTePHbIE TEXHOIOTHU

3aBenyromumii kadenpoii CoipueB A.H., 1.BoeH.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEPUAJIOBEJEHUVE U TEXHOJ/IOI'MU KOHCTPYKIIMOHHBIX MATEPUAJIOB

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
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

OIIK.[I-7 — CrocobeH apryMeHTHPOBAaHHO BBIOMpaTh M OOOCHOBBIBaTH, a TaKkKe pa3pabaTeiBaTh
CXeMOTEXHUUYECKHe, CUCTEMOTEXHHUECKHWEe U arfapaTHO-TPOrpaMMHbIE DELIeHHUs YIPaBIeHHs CI0KHBIMU
TeXHUUeCKMMH 00beKTaMU M TEXHOIOTHUeCKUMHM TIPOLIeCCaMy U PeaTi30BbIBaTh UX Ha MPaKTHUKe

®OopMHUPOBAaHUIO KOMITETEHLIUN CJTY)KUT JOCTYDKEHUE CIeAYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
OIIK-1

3HAHUSA:

3aBUCUMOCTH MEeXaHUUeCKUX, (HU3NKO-XUMHUECKUX CBONCTB KOHCTPYKIMOHHBIX MarepuasoB, OT
TeXHOJIOTUM TIPOW3BO/ICTBA, CTPYKTYPbl M TEXHOJOTMM 00pabOTKH; WMETh Mpe[CcTaBlieHHe 00 OCHOBHBIX
Hay4YHO-TEXHUYECKMX TipobseMax U TIepCTeKTWBaX pa3BUTHS  MaTepUaioBe/IeHUs U TeXHOJOTHU
KOHCTPYKI[UOHHBIX MaTepHasioB,;

YMeHuUsi:

Vcnonb30BaTh TO/y4YeHHbIe 3HAHWST B CBoel yueGHONW U mpodecCHOHATBHON [JesaTeTbHOCTH;
000CHOBaHHO BLIOMpATh TEXHOIOTHH YIIPOUYeHUS U 00pabOTKM KOHCTPYKIIMOHHBIX MaTepHasioB; UCTIOIb30BaTh
CTaHZAPTHI U IPyrie HOPMaTHUBHBIE IOKYMEHTHI TIPH KOHTPOJIe KaueCTBa U3/1e/IHH, TI0/b30BaThCsl 00I[eHayYHOM
U CrhelyajbHON JIUTepaTypoW; B/a/leTh HABBIKAMM I10 aHAAW3y KOHCTPYKIIMOHHBIX MAaTepPHUasioB [Ijist
000CHOBaHHOTO BEIOOPA MaTepUasoB U TEXHO/IOTHI UX 00pabOTKH [ji1 KOHKPETHOTO U3ZIe/THS;

HABbIKU:

B 0651acTH KOHCTPYKTOPCKO-TEXHOIOTHUECKOM MOJITOTOBKY TIPOU3BO/ICTBA 00BEKTOB PAKeTHON TEXHUKH
1 pa3paboTKK KOHCTPYKTOPCKOU 1 TEXHOIOTUYECKOMN JOKYMEHTAIIHH.

OIIK.J-7

3HAHUS:

Ha ypoBHe nipeficTaB/ieHui: 06 0CHOBHBIX HayYHO-TeXHUUECKUX NpobieMaxX U MepPCIeKTUBaX Pa3BUTHUS

MaTepHasIoBeieHHsT KOHCTPYKIJMOHHBIX MaTepPHasIoB.

Ha ypoBHe Bocripor3Be/ieHHst: 000CHOBaHHO BHLIOHUPATh TEXHOJIOTHIO YTIPOUeHHsI KOHCTPYKIIMOHHBIX

MarepHasoB.

Ha  ypoBHe TmMOHWMaHUS:  3aBUCHUMOCTH  MeXaHWUeCKUX,  (HU3UKO-XMMHUYeCKMX  CBOWCTB
KOHCTPYKI[UOHHBIX

MaTepuasioB, OT TEXHOJIOTHUH MPOU3BO/ICTBA, CTPYKTYPhI U TEXHOJIOTMU 00paboTKY;

YMeHuUsi:

TeopeTryeckue: aHaiM3a CBOMCTB KOHCTPYKIIMOHHBIX MarepyasioB [jisi 00OCHOBaHHOTO BbIOOpa
MaTeprasoB

[TsT KOHKDETHOTO W3/IeJTHsl.

IMpakTHuecKHe: HCTO/L30BaTh TMOJyUYeHHble 3HAHUST B CBoedl yueOHOH U mpodeccroHaTbHON
ZesiTeTbHOCTH;

HABbIKU:

Vcrionp30BaTh CTaHAAPTHI U APYTHYie HOPMAaTHUBHLIE ZOKYMEHTBI TIPH KOHTPOJIe KaueCTBa U3/e/ni,

TMO/b30BaThCs 00ITIeHAYYHOU 1 CIerabHON JIUTePaTyPO.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna MATEPUAJIOBEJEHUWE M TEXHOJ/IOTM KOHCTPYKIIMOHHBIX
MATEPUAJIOB siBisieTcst AUCIUI/IMHOY 005i3aTe/IbHOM YacTH 6/10Ka 1 mporpaMmebl MO/ITOTOBKH 110
HaripasJieHU10 24.05.06 Cucmembl ynpasneHus Aemame/bHbIMU annapamamu.

CogepkaHue JUCLUIVIMHBI BJISeTCs JIOTUYeCKUM npopopkenrem aucuuruie: @U3NKA.

CopepkaHve [UCIUTUIMHBI SIBSIETCS OCHOBOM [t ocBoenust aucturuivd: COIIPOTHUBJ/IEHUE
MATEPUAJIOB, JAETA/IM MAIIMH W OCHOBBI KOHCTPYUPOBAHWUS, HAYUHO-
NCC/IEJOBATEJ/IBCKASA PABOTA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTemMaTU4yeCKoro aHai3a U MOZle/IMPOBaHUs, TeOPeTUYECKOI0 U KCIIepUMeHTaIbHOr0 UCC/Ie[,0BaHNUS
JI71s1 pellieHHs] MH)KeHepHBIX 3a/iau ITpodeCCUOHAIBHOU e TeTbHOCTH

e OIIK.[I-1 — CriocobeH aHa/IM3UPOBaTh U BBIAB/IATh €CTECTBEHHO-HAYUHYHO CYII[HOCTb IIPo0IeM
yIIpaB/ieHHs B TEXHUUECKHUX CHCTeMax Ha OCHOBe NTPHOOpeTeHHbIX 3HAaHUH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Pa3Je/noB U AMAAKTHYECKHX eJHHHILY

BCETO

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

JIaGopaTopHbIii
NPaKTHKYM

CamocTosTe bHasA
pa6oTa cTyjeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

OIIK.JI-7

Paspen 1. CTpoeHHe U CBOHCTBA MeTa/I/IOB U CI/IaBoB. 1.1. TIpHUHLMITBI
K1accuuKanuy Matepuano. O6iye TpeGOBaHMUs K MaTepHaaM.
BKCI'I}'lyaTaL[l/IOHHl:Ie, TeXHOJIOThYeCKre ¥ SKOHOMUYeCKue TpeGOBaHI/Iﬂ,
nipe/bsB/IsieMble K MaTepuanam. Jedopmarius u paspylieHre MeTanioB. Bupbl
paspyieHus. MexaHnueckue CBOMCTBA META/UIOB U CIUIABOB, MeTO/{bl HCIIBITaHUH
MeXaHU4YeCKUX CBOWCTB. 1.2. ATOMHO-Kpl/ICTaII}Il/I'-IECKOG CTpO€eHHe MeTa/l/IOB U
criaBoB. JleeKThl KpUCTa//IMUeckoro cTpoeHust. Juddysus B KpycTaaanyeckom
Tesle, eé BlIUsHKe Ha CBOWCTBA MaTepuasos. 1.3. PopMUpOBaHUe CTPYKTYPbI
METaJI/IOB U CIIJIaBOB B MpoLjecce KpucTaam3atyu. Knaccudukais cTpyKTypHBIX
YPOBHel MeTa/l/IOB U CI/1IaBOB. MeTo/bl MCC/IeJOBaHUsI CTPYKTYPhl MaTep1asioB.
TexHosnoruu popMooGpa3oBaHKs 3ar0TOBOK U JleTasneid. 1.4. Criocobbl ypouHeHus 1
(hopmoo6pa3oBaHysi METaJLIOB U CIUIABOB. BivsiHUe ruacTryeckoii AedopMariuy Ha
CTPYKTYpPY ¥ CBOMCTBa MaTepHasioB. Bo3Bpar 1 pekpucTa/m3aLys.

15

10

10

Paspen 2. CTpoeHue criiaBoB. 2.1. Turbl B3aMMO/EHCTBHSI KOMIIOHEHTOB B
cnnaBax. CTpykrypa craBoB. 2.2, IToHATHS 0 MarpaMMax COCTOSIHUS CIIJIaBOB.
METOAI/IK{:I UX IIOCTPOEeHUs. Turnsl AxarpamMmm COCTOSAHUSA. COBpeMeHHLIe CHOCOﬁl:I
T10/TyueHHsI CTIJIABOB M TEXHOJIOrHi hopMooOpa3oBaHHsl.

12

10

10

Paspen 3. JKenezoyrnepopucreie cinabl. 3.1. CoBpeMeHHbIe Crioco6bl MacCOBOTO
MPOM3BO/CTBA CTa/lu U YyryHa. CTPYKTypHbIe COCTaB/ISIIOLIMe JKe/le30yI1epOAUCTbIX
cr1aBoB. 3.2. [luarpamMma COCTOSIHUSI CUCTeMBI cI11aBoB "XKese3o-yrepoa”. 3.3.
BrusiHue yrinepoza v OCTOSIHHBIX MpUMeceit Ha cBolicTBa cTasneil. CoBpeMeHHble
Croco0b! MoJyueHHst BBICOKOKAueCTBeHHbIX CcTaseil. 3.4. YriepoaucTbie CTa/u.
Knaccudukanust yriepogucTbix ctasneld, NPUHLMITEI MAapKUPOBKH.

15

15

15

Paspen 4. Tepmuueckasi o6padorka cranu. 4.1. O61ue cBefeHNst KaaccudHUKaLus
BH/IOB TePMUUECKOii 06paboTku. 4.2. da30Bble NPEBPALLEHHs] B CII/IABAX XKe/e30-
yrepoz,. [peBparijeHnst pu Harpese eppUTHO-KapOUHON CTPYKTYpBI B ayCTEHHT.
Pocr 3epHa aycrenura. 4.3. IIpeBpairieHue repeox/ax/ieHHOro ayCTeHuTa B
(heppHUTHO-LieMeHTUTHbIe CTPYKTYPbI. JJarpaMMa M30TepMHUeCKOro pacraza
repeox/IKeHHOro aycTeHuTa. [lepiutHoe npespalljenye. 4.4. MapTeHCUTHOe
TipeBpallleHye 1 ero 0coGeHHOCTH. MapTeHCHT, ero CTpoeHue, CBOHCTBA. 4.5.
TpomexxyTouHoe (GeitHuTHOE) npeBparieHue. 4.6. [TpeBpalLjeHust PU HarpeBe
3aKa/IEHHOW Ha MapTeHCUT CTaiM (OTIyCK MapTeHCUTA).

12

15

15

Paspen 5. TexHo/10rusi TepMHYeCcKoii 00padoTku cTanu. 5.1. OTXKHT, ero BUZbI 1
HasHaueHHMe. 5.2. 3aKa/ka craau. Pexkumbl 3akanku. Cpefibl HarpeBa U OX/IaXK/AeHust
TIpU 3aKaske ctamy. Buzel 3akanku. 5.3. Otnyck cramy. Buzel v HasHaueHne
ormycka. 5.4. TepMoMexaHnyeckast 06paboTtka ctanu. TexHOmIornu
(hopmMoo6pa3oBaHKs ¥ YIIPOUHEHHs.

13

10

10

Pa3pen 6. TexH0/1I0rMH NOBEPXHOCTHOIO YIIPOUHeHHUs cTasu. 6.1. [ToBepxHOCTHAs
3aKa/ika cTanu. JlasepHasi M Tla3MeHHast 3aKajka. 6.2. XMMHKO-TepMUyecKast
obpaboTKa CTa/M: LieMeHTalysl, a30THPOBaHKe, MOHHOe a30THPOBaHHUe.
HUTpOLIEMeHTalus, 6.3. TexHOMOrMM HaHECEHHUST TOHKOTIEHOUHBIX HDKpLITHﬁ,
J1a3epHasi XUIMHUKO-TepMHUecKast o6paboTka.

10

10

Paspen 7. Teopus nerup Jlerup 1e craau. 7.1. Jlerupyroupe
3/IeMeHThI B CTa/IU, UX BJIMSIHUE Ha NpeBpallleHust U CBOWCTBA CTaslu.
Knaccudukanust iernpoBaHHbIX crajeil. [IpUHLMITBI MAPKUPOBKHU. TeXHOIOrMH
MPOM3BO/ICTBA BHICOKO/IETMPOBAHHBIX cTasnel. 7.2. KoHcTpyKioHHbIe cTanu. Obuas
XapakTepucTHKa. CTpouTe/ibHbIe CTani. MallliHOCTPOUTE/IbHbIe LieMeHTyeMble 1
y/lyuliaeMble CTaji. BbICOKonpouHble cTamu. IIpy)KUHHBIe CTasu.
IITaprKONOAMUITHUKOBbIe cTany. TeXHOMOrnK yrpouHeHusl, CBOICTBa 1
HasHaueHue.. 7.3. IHCTpyMeHTa/IbHbIe CTa/H U CriiaBbl. COCTaB, TeXHOIOTHU
YTIpOuUHeHHUs, CBoicTBa. Pexkyljas kepamuka. JIuTeiiHoe npousBogcTBo. JIuTeliHble
cranu. 7.4. Kopposust MetasioB. KOppo3MOHHOCTOHKME M OKaMHOCTOMKHe CTalH.
7.5. )KaponpouHsle ctam. OCHOBHbIE KDUTEPHUH )KaporpouHocTy. CBOMCTBa,
JIeTHPYIOLLMe 3/1eMeHTbI, HasHaueHue. Cri/laBbl Ha OCHOBE TYTOIUIaBKUX METa/lIOB.

13

10

10

Paspen 8. IiBerHble MeTa/LIbI M ciuIaBbl. 8.1. 0630p GYHKLMOHATBHBIX 1
MeXaHU4YeCKUX CBOWCTB CTJIABOB HAa OCHOBE Q/IFOMWUHMS, Maruvs, Meiy, IIMHKa 1
TUTaHa. COBDE‘MQHHBIE CIIoCo0bI TI0JTy4YeHMs. O6nactv ux TIPUMEHeHMs.

12

10

10

Pa3aen 9. Hemera/yimueckue ¥ KOMIO3ULHOHHbIE MaTepuasbl. 9.1. Obuias
XapaKTepHCTHKA MaTepHasioB Ha OCHOBe To/1MMepoB. OCOGeHHOCTH CTPOeHHs],
CTPYKTYpbl, CBOHCTB. CTeK/I0: HeOPraHUUeCKoe ¥ OpraHuuecKoe, CUTAIIb,
MeTa/IMueckue ctekia. IlonumopdHbie MoanduKauuy yrieposa u HUTprza 6opa.
9.2. KomrosuioHHble Matepuasbl. Knaccrdukanus, o61jast XapakTepHUCTHKa.
BO/IOKHUCTbIE, CTIOUCTBIE, JUCTIEPCUOHHO-YTIPOUHEHHbIe KOMIT03UThl. CoCTaB,
CTpOeHHe, TEXHOJIOT MU NO/IyYeHHs], CBOMCTBA, IPUMEHEeHHe.

10

10

Bcero 3a 2 cemecTp

108

51

34

17

57

100

100

Bcero no gMCIUIUINHE

108

51

34

17

57

100

100

3.2. JTabopaTopHbIii NPAKTUKYM

Ne
n/n

Homep n
HavuMeHOBaHHe

Tema /1abopaTopHOro NpaKkTHKyMa

Oo0neMm,

aya.
JacoB

35041




pasjena
JUCHUIUTHHBI

Paspen 1. Ctpoenue u

JlabopatopHas paboTta 2 "OmnpezeneHre MEXaHUUeCKHX CBOWCTB
MarepuanoB. MeTo/ibl ornpesiesieHust TBEpAoCcTU'. JTabopaTtopHas

1 |cBoiicTBa MeTa//IOB U " o 4
CLUTABOB. pa69Ta 3 "BusiHue riyiacTiyeckor aedopMaliii Ha CTPYKTYpY U
CBOIiCTBa MaTepuasnoB. Bo3Bpar u pekpucTaaiu3anus’.
7 Paszen 2. Ctpoenue |JlaboparopHasi pabora 4 "TIocTpoeHre JarpaMM COCTOSTHUS 7
CI/IaBOB. CILJIaBOB'".
Paszen 3. Jyarpamma cOCTOSsHUS CUCTeMBI CIu1aBoB 'JKene3o-ymiepos”
(koHTpOsBEHAs paboTa). JlaboparopHast pabora 5 "V3yueHue
3 |’Kene3oyriepogucThbie % 4
CLUTABEL CTpXKTyp']':I YITIepOJUCTBIX CTasell U BIWSHUS yI/Iepofa Ha UX
cBoiicTBa".
Pazpen 5.
4 TEXHOHOFHHu JlabopatopHasi paboTa 6 "3akajKa ¥ OTITyCK CTaau". 2
TepMHUYeCKOU
00paboTKu CTasm.
Paspen 7. Teopus
g |[/lerMpOBAHMUS. JlaboparopHasi paboTa 8 "M3yueHne CTPYKTYpbI M CBOWCTB 3
JlerupoBaHHble JIeTUPOBaHHBIX CTasei".
CTanu.
6 Pazpen 8. LigetHbie  |JIaboparophas p.360Ta 10 "JleruposaHue, T('?'pMI/IquKaH 06paboTka, 2
MeTasl/bl U CIJIaBbl. |CTPYKTypa U CBOWMCTBA TUTAaHOBBIX CIJIaBOB'.
Bcero 3a 2 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Homep n
Ne HaNMeHOBaHue Oo0neMm,
CopepkaHue yueOHOro 3aJaHus
n/n pa3pena 4acoB
AVCIUILTUHBI
1. TTogroToBka K 1abopaTopHeIM paboTam: oopmiieHIe OTUETOB, B
Pazpen 1. Ctpoenue u
1 |cpotictsa metaop u |TOM YHC/Ie M OTBETOB Ha KOHTPO/IbHbIE BOMPOCHI. 2. IloaroTroBka K 6
CLUTABOB. 3amuTe gaboparopHoi pabotel. 3. CamocTosiTesTbHasi MpopadoTKa
pasziesioB Kypca.
2 Pazgen 2. Ctpoenue |1. TloaroToBka K 3aiuTe jjlabopaTopHoii paboTsl. 2. CaMocTosATeTbHAS 6
CI/IaBOB. rpopaboTKa pa3zienoB Kypca.
1. TTogroToBKa K KOHTPO/IBHOM pabore. 2. [ToAroToBKa K
Paspen 3. nabopatopHbIM pabotam: odopMiIeHHEe OTYETOB, B TOM UKCIIE U
3 |’Kesne3oyriepoJuCThie|0TBETOB Ha KOHTPO/IbHBIE BONPOCHI. 3. [ToAroToBKa K 3aiure 7
CII/IaBbI. naboparopHoii pabotsl. 4. CaMocTosiTe/TbHAsE IPOPA0OTKa pa3esioB
Kypca.
Pasen 4. 1. IToaroroBka K 1abopaTopHBEIM paboTaM: odopmiieHre OTUETOB, B
TOM UHCJ/Ie ¥ OTBETOB Ha KOHTPOJIbHBIE BOMpOChL. 2. [ToaroroBka K
4 |Tepmuieckas 0 i pab 3. CamocTosTensHast ipopaboTka 7
06paboTka cram. 3auTe 1aboparopHoi pabotsl. 3. CamocTosiTe/bHast IpopaboTK
pasfiesioB Kypca.
Paspen 5. 1. TToaroToBKa K 1abopaTopHBEIM paboTaM: odopmiieHre OTUETOB, B
5 TexHonorus TOM YMCJIe ¥ OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 2. [Toaroroska K v
TepPMHUYEeCKOM 3aiuTe aboparopHoii paboTel. 3. CaMocTosTe/IbHast IPopaboTKa
00paboTKH cTany. pasfiesioB Kypca.
Paszgen 6. 1. TToaroroeka K jlabopaTopHbeIM paboTam: o(hOpM/IeHHE OTUETOB, B
6 TexHonorun TOM UHCJIe U OTBETOB Ha KOHTPOJIbHBIE BOTMIPOCHI. 2. IToAroToBKa K 6
T10BEPXHOCTHOTO 3amure aboparopHoi paboTsl. 3. CaMocTosiTeIbHast popaboTka
YIPOYHEHHs CTa/li.  (pa3fesioB Kypca.
Paspen 7. Teopus 1. TToAroTOBKA K 1ab0paTopHBIM paboTam: odopmiieHHe OTUETOB, B
- |IerHpOBaHKs. TOM UMCJIe ¥ OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. 2. [ToAaroroBka K 6
JlerupoBaHHbIe 3amqure aboparopHoi paboTsl. 3. CaMocTosiTeIbHast IpopaboTKa
CTaJlu. pasziesioB Kypca.
8 Pa3pen 8. LiBetHeie  |1. [ToAroToBKa K 3aiure gabopaTtopHoi paboTsl. 2. CaMocTosiTebHast 6
MeTaJl/Ibl ¥ CTUIaBbl.  [IpopaboTKa pa3zienoB Kypca.
9 |Paspmen9. 1. CamocTosTebHas MpopaboTKa pas/ienioB Kypca. 6
Hemerannnueckue u
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KOMITIO3UIJMOHHbIE
MaTepHraJibl.

| Bcero 3a 2 cemecTp 57 |
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAII/IMHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3 45 6| 7 9 10 11 12 13 14 15 16| 17
Ortu. o | OTu. 1o OrTu. o OrTu. o Ortu. o | OTu. 110
2 P P OPOC P JP|KouTp.P. P OC TP P [P[3au.

YcnoBHble 0003HaYeHVS:

TP — nuarHocThyeckasi pabora;
Ortu. no JIP — otuet 1o JIP;

OC — yCTHBII 0ONpPOC CTY[€HTOB;
KonTp.P. — KoHTpOsibHast paboTa;
3a4. — 3a4eT.

TEKyIHHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOAWUTCA B IUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IBI B

cnenyromux dhopmMax:

e MATHOCTUYECKas paboTa;
e otuet 1o JIP;

e YCTHBIN OMNPOC CTYZeHTOB;
e KOHTpOJbHas pabora.

IIpomMeskyTouHasi arTecTanus IIPOBOAXUTCS B popMax:

® 3dyeT.
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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. Bopobwéa. . KoHCTpyKIMoHHBIe ctamu U ciiaeel. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa,
2008, a51. pec.

3.T. A. BopobGnéBa, E. E. CknagHoBa, FO. A. TTetpenko. . Marepuanosefenue. CITI6.BI'TY "BOEHMEX"
uM. 1. @. YctuHoBa, 2020, 136 3K3.

4. E. E. CknagHoBa, I. A. BopobréBa, M. A. TIpeobpaskeHcKasi. . HemeTa/uinueckuie MatepHasbl B
MammHoctpoenuu. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2018, 44 3k3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpelyeTcs.
5.3. Ilepuoguueckue U3gaHus:

1. Jedopmariyis u paspyliieHue MaTepHasioB;
2. MetannoBezieHVe U TepMHUUecKasi 06paboTKa MeTasnoB.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. http://www.tnt-ebook.rui/ — TNT-EBOOK - DneKTpoHHO-OMO/IMOTeYHas! CHCTeMa;

3. https://ibooks.ru/ — 3BC AHOyKc.py - 3T0 60/1bI110M BEIOOp aKTya/IbHOM JIUTEPaTyphl [Ji7Is1 Balllek
OUOMMOTEKH B 3/IEKTPOHHOM BU/IE;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynnamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. [1.®. YcTHHORA;

5. https://urait.ru/ — O6pa3oBarenbHasi atgopma «FOpaiit». st By30B 1 CCy30B..

CoBpeMeHHbIe TPOoQeCcCHOHANBHBIE Oa3bl JAHHBIX:
1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHZaMeHTalbHBIX UCC/IeJ0BaHUH.

VHdopmalioHHble CIIpaBOYHble CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.
5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k 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. Teepgomepsl PokBeina;

2. CTeH/IbI TTO TEXHOJIOTUU TTOPOIIKOBOM MEeTa/ITyPriuu U TeXHOIOTHUH TIPOU3BO/ICTBA CI1/IaBOB;
3. Onrryeckye MeTasuiorpahruyeckrie MUKPOCKOITBI;

4. Konnekuuu nugos fedopMUpyeMBbIX CTajlel U CIUIaBOB.

6.3. IIpouee:

1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIOBEJEHUE 11 TEXHOJ/IOT'T KOHCTPYKIIMMIOHHBIX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Ouctuimna MATEPUAJIOBEJEHUE W TEXHOJIOTMMA KOHCTPYKIIMOHHBIX
MATEPUAJIOB sBisieTcsl AWCLUIUIMHON 00si3aTe/IbHOM uYacTH 0/i0ka 1 mporpaMMbl TMOATOTOBKH [0
HaripassieHHt0 24.05.06 Cucmembl ynpasneHusi semamenbHbIMU annapamamu. JycuuriiHa peav3yeTcs Ha
takynereTe A PaketHo-kocMmuueckas TexHuka BI'TY "BOEHMEX" um. [O.®. YcrunoBa kadenpoit A2
TEXHOJ/IOTMSA  KOHCTPYKLMOHHBIX  MATEPUMAJIOB U  [MPOM3BOACTBO PAKETHO-
KOCMUUECKOW TEXHUK.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
OTIK-1 CriocobeH TpUMEHSITh €CTeCTBeHHOHAYUHbIe W OOIeMHKeHepHbIe 3HAHUS, METO/Ibl MaTeEMaTHUECKOTO
aHa/M3a W MOJe/UPOBAHUs], TEeOPeTUUeCKOr0 U 3KCIIepUMEeHTAa/lbHOIO0 HWCC/Ae0BaHUS [ peLleHus
HH)XeHepHBIX 3a/iau NpodeCcCUOHaNIbHON JieITebHOCTH;
OIIK.[O-7 CrocobeH apryMeHTHPOBaHHO BbIOMpaTh U OOOCHOBBIBaTb, a Takke pa3pabaTbiBaTh
CXeMOTeXHUUeCKHe, CUCTeMOTEXHHWYeCKHe U arlapaTHO-NpOorpaMMHble pelleHWs YIpaBlIeHUsl CJI0KHBIMU
TeXHUUECKNMH 00beKTaMU M TEXHOIOTHUeCKUMH TIPOLieCCaMy U PeasM30BbIBaTh UX Ha ITPaKTHKe.

CogiepkaHue AUCLUTUIMHBI OXBaThIBaeT KPYT BOMIPOCOB, CBSI3aHHBIX C (POPMUPOBAHKE Y CTY[eHTa KOMIIeTeHI Uit
B 00/1acTi MaTepuanioBe/ieHHsI ¥ TEXHOJIOTMM KOHCTPYKLIMOHHBIX MaTeprasioB, HeOOXOAUMBIX /ISl TOATOTOBKU
Oaka/laBpOB, CIIOCOOHBIX K CO3/IaHMIO M MCITO/Tb30BaHNIO HOBBIX MaTepHasioB C 3a/JaHHBIMU CBOMCTBAMH, Kak B
HayYHBIX 1ab0paTopusiX, TaK U B YCJIOBUSIX MIPOM3BO/CTBA, a TAKXKE B JPYTO MPAKTHUYECKOH JiesTeTbHOCTH.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTYZeHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
e otuet 1o JIP;
e YCTHBIU OMNPOC CTYZeHTOB;
e KOHTpOJbHas pabora.

IIpomeskyTouHasi arTecTanus POBOAXUTCS B popMax:
e 3ayer.

OO01jas  TPy/I0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMo# AWCIUITUHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (34 4.), 1abopaTopHbIi npakTHKyM (17 u.), camocTosTe/nbHast pabora
crygenra (57 a).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MATEPUAJIOBEJEHWE 11 TEXHOJ/IOT'T KOHCTPYKIIMMIOHHBIX MATEPUAJIOB

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.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.

nabopatopHoii pabotel. 3. CamocTosATeTbHAS
npopaboTKa pa3/iesnoB Kypca.

HaumeHoBaHue padoThI Pexkomenjyemas imTeparypa prn?{?éKOCTb’
Pa3pen 1. CTpoeHue u CBOICTBA MeTa/lVIOB M CIIABOB.
I'. A. Bopob6wéBa, E. E. CkajHOBa,
FO. A. TleTpeHko. .
1. TToaroToBKa K JlabopaTopHbIM paboTam: Marepuanoseaenue: CITI6.BI'TY
odopmiieHrie OTYETOB, B TOM UKCJ/IE U OTBETOB Ha "BOEHMEX" um. 1. ®. YcTUHOBa,
KOHTPOJIbHBIE BONIPOCHL. 2. [ToAroroBka K 3amure 2020 (1,2) 6

I'. A. BopobbéBa. . KoHCTpyKL[MOHHBIE
cranmu v criasel: CII6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,

2008 (1-4)
Uroro no pa3geny 1 6
Paspen 2. CTpoeHue crijiaBoB.
I". A. BopobbéBa. KOHCTPYKI[MOHHbBIE
ctam v criasel: CIT6.BITY
"BOEHMEX" um. [l. ®@. YcTuHOBa,
1. TToaroToeka K 3aiuTe 1a00paTOpHOM pabOThL 2. 2008 (5)
CamocTosTebHas MpopaboTKa pa3zienoB Kypca I A. Bopobésa, E. E. Cknagosa, 6
) FO. A. TleTpeHko. .
Marepuanosesaenue: CITI6.BI'TY
"BOEHMEX" um. 1. ®. YcTUHORBa,
2020 (3)
Wroro no pasgeny 2 6
Pazpen 3. JKene3oyriiepoaucrbie CijiaBbl.
I'. A. Bopobnéra, E. E. Ck1aiHOBa,
FO. A. TleTpeHko. .
1. ToaroToBKa K KOHTpPO/LHOM pabore. 2. [ToaroroBka| Marepuanosesnenue: CI16. BT TY
K /1abopaTopHbIM paboTam: ohopmIieHUe OTUETOB, B "BOEHMEX" um. 1. ®. YcTHHOBa,
TOM YMCJIe ¥ OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI. 3. 2020 (4) 7
IToaroroBKa K 3aiute 1abopaTopHoi padboTkl. 4. I. A. BopobnéBa. KOHCTPYKITMOHHBIE
CamocrosiTesbHast mpopaboTKa pasziesioB Kypca. cramy u crtassl: CII6.BITY
"BOEHMEX" um. 1. ®. YcTHHOBA,
2008 (6,7)
Wroro no pasgeny 3 7
Pa3gen 4. Tepmuueckas 00padoTka crajid.
1. TToaroToBKa K J}a6opaToprlM paboram: I A. BopoGbéa. KOHCTpYKLOHHbIE
oopM/ieHre OTUETOB, B TOM YKC/Ie U OTBETOB Ha i
KOHTPOJIbHbIE BOMPOCHI. 2. [ToAroToBKa K 3aiiure cra/m 1 crinaet: CII6.BI'TY 7
o o "BOEHMEX" um. [I. ®. YcTHHOBa,
naboparopHoii paboTsl. 3. CamMocToATebHAS 2008 (9)
npopaboTKa pa3/iesnoB Kypca.
Wtoro no pa3peny 4 7
12 35041



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

1. TTogroToBka K JlabopaTopHEIM paboTam:
odopm/ieHre OTUETOB, B TOM UKC/IE U OTBETOB Ha

I'. A. Bopo6béBa, E. E. CkiajHOBa,
HO. A. TleTpeHko. .
Marepuanosesienue: CI16.BT'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,

KOHTPOJIbHBIE BONPOCHL. 2. [ToAroToBka K 3awure 2020 (6) 7
ylabopaTopHoi paboTel. 3. CaMocTosTebHAs I". A. BopobnéBa. KoHCTpYKI[MOHHBIE
rpopaboTKa pasziesioB Kypca. ctanu ¥ criaeel: CIT0.BI'TY
"BOEHMEX" um. [1. ®. YCTHHOBa,
2008 (10)
Wroro no pasgeny 5 7
Pa3pen 6. TexH0/10ruM IOBEPXHOCTHOIO YNIPOYHEHUA CTaJ/IH.
1. TloaroToBka K J}a60paT0prIM paboram: I A. BopoGbea. KoHCTpYKIOHHbIE
odopM/ieHre OTUYETOB, B TOM UHC/IE U OTBETOB Ha i
KOHTPOJIbHBIE BOMPOCHL. 2. [ToAroToBka K 3amure cramm u criaspi: CII6.BITY 6
. "BOEHMEX" um. 1. ®. YcTUHORBa,
ylabopaTtopHoi pabotel. 3. CaMmocTosTebHas
2008 (11)
npopaboTKa pa3esioB Kypca.
Wroro no paspgeny 6 6
Pa3pen 7. Teopus nerupoBanus. /lernpoBaHHbIe CTaIH.
I'. A. Bopo6néBa, E. E. CknajHOBa,
FO. A. TleTpeHko. .
1. TTogroToBKa K JlabopaTopHEIM paboTam: Marepuanosegenue: CI16.BT'TY
oopM/ieHre OTUETOB, B TOM UHC/Ie U OTBETOB Ha "BOEHMEX" um. 1. ®. YcTHHOBa,
KOHTPOJIbHBIE BOMPOCHL. 2. [ToAroToBkKa K 3amure 2020 (8) 6
yabopaTtopHoM pabotel. 3. CaMocTosTebHas I". A. BopobnéBa. KOHCTpYKI[MOHHbBIE
rpopaboTKa pasziesioB Kypca. ctanu ¥ criaeel: CIT0.BI'TY
"BOEHMEX" um. 1. ®. YcTUHOBa,
2008 (12)
Wroro no pazaeny 7 6
Pazgen 8. IiBeTHbIe MeTa/UIbI M CILIABHI.
I". A. BopobnéBa. KOHCTPYKIIMOHHBI®
ctamu v criasbl: CII6.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBA,
1. TToAroToBKa K 3aIiuTe 1ab0paTopHOii paboThI. 2. 2008 (16-19)
CamocrosiTenibHast IpopaboTKa pa3zienoB Kypca I A. Bopobrésa, E. E. Cxnagoea, 6
’ FO. A. TleTpeHko. .
Marepuanosegenue: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBA,
2020 (10)
Wroro no pasgeny 8 6
Pa3pen 9. Hemera/inueckue 1 KOMIO3ULMOHHbIE MaTepHaJIbL.
E. E. CknagHoga, I. A. BopoObéRa,
M. A. TIpeobpaxkeHCKasl. .
1. CamocTosiTenbHasi mpopaboTka paszesnoB Kypca HewmerasyeckHe MarepHasibl B 6
' ' MammHoctpoenyu: CIT6. BT TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2018 (1,2)
Wrtoro no pasgeny 9 6
13 35041




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIOBEJEHUE 1 TEXHO/IOT KOHCTPYKIIMOHHBIX MATEPHAJIOB

®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

OTuet 1o 1abopaTopHOU paboTe Tpe/ICTAB/SETCS B TIEUaTHOM, 3JIEKTPOHHOM WJIM PYKOTTUCHOM BH/IE,
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.

KouTtposibHas padoTa

KonTposnbHas paboTa BHIMOTHSETCS B TUCbMEHHOM (hopMe 110 TeMe "[IuarpamMmma >kesie3a-yriepoja” B
BUze otBeToB Ha 10 Bompock! Tecta. I[lepeueHs BOIIPOCOB K TecTy pasMelljeH B YMK AucLUANIIMHBL
KoHTposnbHasi paboTa CUMTaeTCs BBHIMOJTHEHHOW B C/Tyuae MPaBU/IbHOTO n300pakeHus " [InarpaMmel skesie3a-
yrnepoza" v rpu Hanuuue B TecTe 80% NpaBUIBHBIX OTBETOB.

YcTHBIN OnPOC CTY/I€HTOB
Onpoc CTyAeHTOB TIPOBOAUTCS B (hOPMe YCTHOTO OTBETA Ha BOTIPOCHI TI0 pa3zeny. Bompock! K Kax oMy
pasfiesly COCTaB/ieHbl COTVIACHO KOHCTIEKTY JIeKLIUM U BXOAAT B cocTaB Y MK AUCLIUITUHBL.

3auert

3ayeT BLICTAB/ISIETCS [PU BBIMOJIHEHHWH BCeX KOHTPOJIbHBIX MEPOIIPUSITUM, NpelyCMOTPEHHbBIX
nporpamMmoii Y MK AUCLUIIIMHBL, ¥ IOyYeHUU He MeHee /IByX T0JIO)KUTe/IbHBIX 0TBeTa Ha 3 BOIpoca.
[TepeueHr BOMpPOCOB K 3a4eTy BXOAUT B cocTaB Y MK aucuuniavHeL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe
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= =a} = &
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= o | B =
C o
1 7 Paspen 1. CTpoenue 1 CBOHCTBA 15 9 5 4 6 10 | 10 |OTuer no JIP
MeTaJl/IOB M CIIaBOB.
1 2 |Pa3pen 2. CTpoeHue CIL/IaBOB. 12 6 4 2 6 10 | 10 |Ortuer no JIP
Pazpgen 3. ’Kenesoyriepoaucreie Oruer no JIP,
1] 2 AN YHIEpon 15 8 | 4| 4 7 | 15 | 15 |Kourponbas
CI/IaBbI.
pabota
Pazpgen 4. Tepmuueckas YCTHbIR
1] 2 A 3. 1ep 2,5 5| 0 7 | 15 | 15 | onpoc
o0padoTKa cTanm.
CTY[IeHTOB
1 | o [Pasmen . Texnonorus 13| 6| 4| 2 | 7 |10 10 |OruermoJIP
TepMHUUYEeCKO# 00padoTKH CTa/IH.
Paspen 6. TexnHomoruu YcTHBIN
1 2 |MOBepXHOCTHOIO yNPOYHEeHUs 7 1 1 0 6 10 | 10 onpoc
CTa/IN. CTY[eHTOB
1 7 Pazpgen 7. Teopus nerupoBaHus. 13 v 4 3 6 10 | 10 |Ouer no TP
JlernpoBaHHBbIe CTaIH.
1 7 Paspen 8. IlBeTHbIe MeTa//IBI U 12 6 4 2 6 10 | 10 |OTuer no JIP
CI/IaBbI.
Paspen 9. Hemetaiimueckue u YCTHbIR
1 2 AT 3. 9 | 3|3 0 6 | 10 | 10 orpoc
KOMITO3ULINOHHBIE MaTepUaJIblL.
CTY/IEHTOB
Bcero 3a 2 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero nmo gucIuinHe 108 | 51 | 34 17 57 | 100 | 100
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Onenounblie MaTrepuansl mo jucuumiudie MATEPUAJIOBEJJEHVE 1 TEXHOJ/IOT'N
KOHCTPYKIIMOHHbBIX MATEPUAJIOB

OIIK-1 - CnocobeH npumeHsimb ececmeeHHOHAayuHble U 00WeUuHMCeHepHbie 3HaHUs, Memoobl

mMamemMamu4eckoz20 aHA/AU3d U MOOeAUPOGAHUSs], Meopemu4eckoz0 U 3KCNnepuMeHImaabHo20 UCC/1e008aHUsl
0/151 peuwleHUsl UHJCeHePHbIX 3a0au NpogeccuoHaIbHOU desimesibHOCMU

Ne 1 TIpouwTaiiTe TEKCT M 3alUILNTe pa3BePHYThI 000CHOBAHHBIN OTBET
XapakTepuCTHKa U CBOMCTBA CTPYKTYPHOM COCTABIISOIIEN «(epput».

Ne 2 TIpouwTaiiTe TEKCT M 3alUILNTe Pa3BePHYTHI 000CHOBAHHBIN OTBET
OrnpesiesieHre TepMUHA «BO3BpaT».

Ne 3 TIpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE
BrImonHuTe COOTBETCTBHE BOMPOCA M MPaBU/ILHOIO OTBETa.

1 CTpyKTypa A03BTEKTOU/JHOU CTaIn?

2 CTpyKTypa 3BTeKTOUJHOM CTaIun?

3 CTpyKTypa 3a3BTeKTOMAHOMN CTanu?

4 CTpyKTypa J03BTEKTUUYECKOTO UyryHa?
5 CTpyKTypa 3BTeKTUYeCKOIro 4yryHa?

6 CTpyKrypa 3a3BTeKTUUeCKOIro UyyryHa?

A Tlepmut + @eppur

b JlemeOyput npeBpaijénHbiii + [[eMeHTHUT TIepBUYHBIMN

B JleneOyput nipeBpaiéHHbIN

I' lemeHTHT BTOPUUHBIN + [Tepaut

I Tlepnut + JleneOypur npeBpailéHHbIN + [[eMeHTUT BTOPUUHBIH

E Ilepnur
Ne 4 TlpouMTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE
BeInosiHUTE COOTBETCTBUE BOIIPOCA Y IIPABUILHOIO OTBETA.

1 HRC
2 HRB
3HB
4HV

5 HRA

A Tseppocts o bpunesto
b Teepmocts 110 Poksemnny

B Teepmocte no Bukkepcy
Ne 5 TIIpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/Ie/[OBAaTeTHHOCTD

Pacrnionoxure JKeJie30yriiepoArcCThbie CIJIaBhbI ITOC/I1€40BATE/IBHO 10 Mepe YBe/IMUeHUA COAep>KaHuA B
HUX yrjiepoa:
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Ne 7

Ne 8

Ne 9

1 OBTEKTHUYECKUI UyTYH
2 [1o5BTeKTOU/IHAS CTajlb
3 3a3BTeKTUYECKUI UYTYH
4 3a3BTeKTOUHAs CTallb
5 Jl03BTeKTHYeCKUM YyTyH

6 OJBTEKTOW/THAsI CTa/lb
[pouuTaiiTe TEKCT M YCTAHOBUTE TOC/Ie/I0BATEIbHOCTD

ITocse Haknémna IMPpHU TIOBBILIIEHUUN TEMITEPATYPHI CTa/IM IIPOUCXOAUT T10C/1€J0BaTE/IbHO TIPOLECCHI.
YCTaHOBHUTE UX moc/jie0BaTe/IbHOCTh:

1 CobuparenibHast peKpUCTa/IA3alHS
2 BosBpar

3 Pekpucramu3saius 00paboTku

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET U 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

BpenHbIMY 3/1eMEHTaMU B CTa/IU SIBJISIFOTCA ...
1 Mapraueri, KpeMHH, BOJIOPO],

2 MapraHel], KpeMHHH, cepa

3 docdop, cepa, BoAOPOA, KUCIOPO],

4 MapraHerl, KpeMHHI, KHUCTOPOJ

5 Xpom, KpeMHU
ITpouwnTaiiTe TEKCT, BbIOEpPUTE MPABU/BHBIN OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[He BbIOOD
oTBeTa

K Kakomy THITy CTIJIaBOB OTHOCHTCSI CII/IaB, B KOTOPOM 00pa3yeTcst HoBasi U 0011asi KpHCTa/uTnueckast
peleTKa il BCex KOMIIOHEHTOB CI1/1aBa?

1 MexaHnyeckasi CMeCb
2 XUMHUeCKoe coefluHeHue
3 TBEp/blil pacTBOP

4 MexaHU4YeCKoe CoeIUHeHue

HquHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJILHLIﬁ OTBET U 3allMIINTEe apryMEHThI, 06OCHOBLIBaIOU_[I/Ie BbI60p
OTBeTa

Kakas cTpyKTypHas COCTaB/IsIFOLasl CTa/Iy SIBSIETCS] CAaMOW TBEpA0iA?
1 depput

2 ayCTeHUT

3 11leMeHTUT

4 neput

Ne 10 TTpouuTaiiTe TEKCT, BHIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIIMTE aPTYMEHThI, 000 CHOBBIBAKOII[HE BLIOOD

OTBETOB
B metarniax HabmopaoTcs AedeKThbl KpUCTa/UTMYeCKOTO CTPOEHUS. . .

1 uHeliHbIe - AUCTOKALIUU

2 TOUeYHbIe - LIeTI0YKH BaKaHCHH
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3 TIOBepXHOCTHBIE - TOJIBKO TIOBEPXHOCTb MeTasljia
4 ToyeyHble - BAKaHCHUU

5 TIOBEPXHOCTHLIE - TOJILKO 'PAHULIBI 3€pEH

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE ApTyMEHThI, 000CHOBBIBAIOIIE BEIOOD
OTBETOB

K TexHO/MIOrMYeCKUM CBOMCTBAM CIJIaBOB OTHOCSITCS. . .
1 06pabarbiBaeMOCTb /IaB/IEHUEM

2 00pabaTbIBaeMOCTb pe3aHHEM

3 TernIonpoBOAHOCTh

4 KOppO3WOHHAas CTOMKOCTh

5 cBaprBaeMoCThb

Ne 12 TTpouuTaiiTe TeKCT, BeIOepuTe MpaBUIbHBIE OTBETHI U 3alUIINTEe apTyMEeHThI, 000CHOBBIBAIOIL{ME BEIOOD
OTBETOB

s coepvHeHus feTaneld B CEpUMHOM MPOM3BO/CTBE UCIO/Ib3yeTCs. ..
1 cBapka

2 MexaHHWYeCcKoe coeIMHeHne

3 MUTBE

4 matika

5 3aknenku

OIIK./I-7 - CnocoGeH ap2aymeHMupo8aHHo ebloupamp u 0060CHO8bI6AMb, A MAKJice pazpadbamsbiéamsb
cxeMomexHu4ecKue, cucmemomexHuyecKue u annapamHo-npozpammHbie pewieHus ynpaeaeHust
C/100iCHBIMU MeXHUYeCKUMU 006eKmamu U mexHo/102u4eCKUMU npoyeccamu U peaau306bieams Ux Ha
npakmuke

Ne 1 TIpouwuTaiiTe TEKCT U 3aIUILIUTE PAa3BEePHYThI 000CHOBAHHBIN OTBET
[MTonsiTve «TomuMophU3M».
Ne 2 TIpouuTaiiTe TEKCT U 3alMIINTe Pa3BepPHYThI 000CHOBAHHBIA OTBET

OT uero 3aBUCHT Ha3HAUEHHE TEMITEPATyPhl HarpeBa CTaIbHOM JIeTau MpY MPOBEAEHUH eé
TepMO0OOpaboOTKH?

Ne 3 HPOQHTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOU_]I/Ie BI)IGOP
OTBETOB

K TexHos10rUsM MaccoBOro U KPyIHOCEPUMHOTO ITPOU3BOACTBA METasJIOB OTHOCSITCS. ...
1 metannyprus

2 TIOpOIIKOBAasi MeTalTyprus

3 ocakJieHre 13 Ta30BOM (ha3bl

4 BaKyyMHO-/IyrOBOM IlepeIl/iaB

5 CeJIeKTUBHOe J1a3epHOe IUIaB/IeHue
Ne 4 TlIpouuTaiiTe TEKCT U yCTaHOBHUTE COOTBETCTBUE
BeImosiHUTE COOTBETCTBUE BOIIPOCA U IIPABUILHOIO OTBETA.

1-Kak Ha3bIBalOTCs CIjIaBbl, copeprkaigue a0 6,67% yrnepopa?

2-TIpy Kako# KOHLIEHTPALMHY yI/iepo/ia B CIiIaBe CTPYKTYypa CrijiaBa OyzieT TO/IbKO j1ee0ypuT?
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Ne 6

Ne 7

Ne 8

3-Jlene0ypUTOM Ha3bIBAETCH. . .

4-Kakas (ha3a, BXoZsIiasi B COCTaB Jiefle0ypuTa sIBJISIETCS TBEP/bIM PAaCTBOPOM YIJIEPO/IA B XKeje3e-
raMmma?

5-Kakasi ¢a3a, BXogsiiast B COCTaB jefje0ypuTa SBIsIeTCs XUMUUeCKUM COeTUHEHUEM?

A-4,3%C

b- aycrenut

B-uyrynsl

I'-uemeHTHT

[-MexaHnueckas CMeCb ayCTeHWTA U LieMeHTUTa, Npyu KoHLeHTpauuu C=4,3%
E-cTanb

JK-TBEpABIN pacTBOp yrieposa B xese3e-anbga.
ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
BbIrosiHATE COOTBETCTBYE BOTIPOCA W TIPAaBUJILHOTO OTBETA.

1. Kakast 06/1acTh MeTanIM4eCcKoro CJIMTKa, ITOJy4eHHOTO JTUThEM, UMeeT Hauborbliiee KOMUeCcTBO
rpuMecein?

2. Kakast 06/1aCcTh METa/UTMYeCKOTO CJIUTKA, TIOyUeHHOTO JIUTbEM, UMEeT B CTPOEHUH BBICOKYIO
TJIOTHOCTh 3épeH?

3. Kakasi 0651acTh MeTa/uIn4eCcKoro CIMTKA, TIOyUYeHHOTO JIUThEM, SIB/ISIETCS KaueCTBeHHee 0CTalbHBIX
110 XUMUYEeCKOMY COCTaBy?

A. 0651aCTb ME/IKO3ePHHUCTON KOPKU
B. 06macTh cTONOYATHIX KPHUCTAJIIOB

B. 06s1acTh PaBHOOCHBIX KPHCTA/IIOB
[pouuTaiiTe TEKCT M YCTAHOBUTE TOC/Ie/I0BATEIbHOCTD
JTarnbl NepBUYHON KpUCTa/UIA3aLMK.

1. obpa3zoBaHue oceli KpUCTA/UTU3AIMK 2 U 3 TIOPSIIKA, TIepIIeHAUKY/ISIPHBIX K IJIABHOW 0CH
2. KpUCTa/yIM3aLys Me)KOCHOIO MPOCTPaHCTBa
3. obpa3oBaHMe TIaBHOM OCH - OCH TIEPBOTO TIOPsi/IKa

4. nosiB/ieHUe LeHTPOB KpUCTa/IJIM3alluH
HpquTaﬁTe TEKCT U YCTAHOBUTE MOC/T1€40BATE€/IbHOCTD

[MTepeuncaUTL CTPYKTYPhI, 00pasyroluecs B pe3ynbTare Anddy3uoHHOTO MpeBpallieHus ayCTeHuTa (1o
Mepe yBeJTMUeHUs CTeTIeH! TIepeoX/IaK/[eHHsI ayCTeHNTa):

1. TpocTUT
2. GeliHUT
3. repauT

4. copbur
ITpouwnTaiiTe TEKCT, BbIOEPUTE MPABU/BHBINA OTBET U 3alMIIINTE apryMEeHThI, 000 CHOBBIBAIOII[HE BLIOOD
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OTBeTa
Hanuuue OykBbI «A» B KOHL|e MapKy 0003Ha4yaeT, YTo CTaslb...

1 aBTOMaTHas

2 COZIep’>KUT a30T

3 BbICOKOKaueCTBeHHasl
4 BBICOKOIIPOYHAas

5 0c000 BBICOKOKAueCTBeHHas

Ne 9 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBHU/IBHBIN OTBET M 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Cpeny HIKe TIepeYrC/IeHHbIX BBICOKOYT/IEPOUCTOM CTabO SIB/ISIETCS. .
112X17

2 Y12A

3 12X18HI9T

4 12XH3A

5 Crlkn

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIMTe apryMeHThI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

HGPECLIH_IEHH]:IM TBepAbIM PaCTBOPOM BHePpEHUA yIyiepo[d B aan)a—meneﬁxe, MOJTy4Y€HHBIM TIpU
OXJIaXK/IeHHH CTa/lki CO CTPYKTypOﬁ dyCT€HHTAa CO CKOPOCTBIO boJiblire KpHTHQECKOﬁ, Ha3bIBaeTCH...

1 uemeHTUT
2 TIepauT

3 eppur

4 MapTeHCUT

5 nene0Oypur

Ne 11 TTpouuTaiiTe TeKCT, BbiOepuTe MpaBUIbHBIE OTBETHI M 3alUIINTE apTyMEeHThI, 000CHOBBIBAIOIL{ME BEIOOD
OTBETOB

Kpucrannvueckyro peleTKy XapakTepusyHoT. ..
1 s;emMeHTapHast KpUCTauiiyecKas ssueiika

2 rapameTp peLUeTKH

3 IJIOTHOCTh YIIAKOBKU peLlIeTKU

4 ynenbHBIN BeC MeTasia

5 KOOpJMHaLIMOHHOE YMCJI0

6 pasmep aroma mMeTasia

7 aToMHasi Macca 37eMeHTa

8 MJIOTHOCTBL MeTaslia

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpUTE NPAaBUIbHBIE OTBETHI M 3aNUIINTE apPTyMEeHThI, 000 CHOBBIBAIOIL[HE BLIOOD
OTBETOB

XapakTepHUCTUKH MPOYHOCTU MEeTaJ/IOB. ..

1 mpegen MpoYHOCTH
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2 dusnueckuii peses TeKyuecTu
3 OTHOCUTe/bHOE YJ/IMHeHue

4 YAdpHas BA3KOCTb
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