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[pakTnaeckue 6 6 6 6
HUroro ayx. 18 |18 |18 |18
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Cam. paboTa 117 1117 (117 | 117
Yackl Ha KOHTPOJIb 9 9 9 9
HUroro 144 | 144 (144 144




IIporpammy cocraBui(n):
omn, Ilpogh., bapoosckuii A.J[.; Cm.npenod., [leesmovaposa B.B.

PabGouas nporpamma
ConpoTuBJieHHEe MATEPUAJIOB
Paspabotana B coorBercTBuu ¢ OC BO:

CaMOCTOSITENNBHO YCTaHABIMBAEMBIA 00pa30BaTEIbHBIN CTAHIAPT BHICIIETO 00pazoBanus denepanibHOE TOCYIapCTBCHHOES
aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE BRICIIET0 00pa3oBanus «HanmoHANEHBINH UCCIICTOBATEIBCKHIIA TEXHOIOTHUCCKHUIA
yauBepcuteT «MUCuC» mo HampasiaeHuo moAroToBku 22.03.02 Mertamnyprus (ypoBeHb OakanaBpuata) (mpuka3s ot 02.12.2015 .
Ne 602 0.8.)

CocraBiieHa Ha OCHOBAaHHMH y4eOHOTO TUIaHa!

22.03.02 Metamtyprus, 9M-16 30.plx MeTamuryprus 4epHbIX METAIIIIOB, YTBEPKACHHOTO YueHbM coBeToM B HUTY "MUCuC"
28.02.2018, mporokoia Ne 5-18

Pabouas mporpamma ogo0peHa Ha 3aceaHud Kadeapsl
OomenpogeccuoHAIBHBIX AUCHHIINH
IIpoTtokoun ot 25.06.2018 r., Ne10
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1. EJIN OCBOEHMU

1.1|®opmupoBaHre OCHOB 3HAHHIA, BEIPA0OTKA MPO(ecCHOHATEHBIX YMEHHUH U IEPBUYHBIX HABBIKOB B 00JIACTH COMTPOTUBIICHIS
MaTepHUAaJIOB, BKIIIOYAast MHXKCHEPHBIC PACUCTHI KOHCTPYKIIHIA HA MPOYHOCTD, )KECTKOCTh H YCTOMYHUBOCTH MIPH
OJTHOBPEMEHHOM YIOBICTBOPEHUH HA/ISKHOCTH, SKOHOMUYHOCTH U JJOJITOBEYHOCTH, U IPUMEHEHUE STUX 3HAHUHN MPH
M3YUYCHHUH CHCIMATBHBIX TPO(QHINPYIONINX UCIUILIHH, HCOOXOJUMBIX HHXKECHEPY B ero MpoheCcCHOHATBHOMN
JICATSIIBHOCTH.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM ITPOI'PAMMBI

Hukn (pasznen) OIT: |BI.B

2.1| TpeGoBaHus K MpeIBapUTEIHLHON MOATOTOBKE 00y4YaloLIerocs:

2.1.1{MaremaTuka

2.1.2| dusuka

2.1.3| Teopernueckas MeXxaHUKa

2.2| Iacoumiannasl (MOYJIH) M MPAKTHKH, JJIS KOTOPHIX OCBOEHHE TAHHO! THCIMIJIHHBI (MOTYJIsI) HEO0XO0TNMO KaK
npeaiecTByoIIee:

2.2.1| leTanu MaIuH

2.2.2| Teopus mpoueccoB MIacTHIECKON 1eopMarvn

3. PE3YJIbTATBI OBYYEHMUS N0 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUAMMU

OIIK-4.1: rOTOBHOCTB €O4eTATh TEOPUIO M NPAKTHUKY VISl pellleHUs1 MHKeHEePHBIX 3a/1a4

3HaTh:

OIIK-4.1-31 ocHOBHBIE yHIAMEHTAIbHBIE TOHATHS B 00JaCTH CONPOTUBIICHHSI MaTEPHAIIOB

OI1K-4.1-32 MeToBI OTIpeieIeHUs HAIIPSHKCHUN B IETANSAX U 3JIEMEHTaX KOHCTPYKIUI MaIinH

OI1IK-4.1-33 ocHOBHBIE IPHHIIHITBI PACUETOB Ha MMPOYHOCTD MO JOMYCKAEMbIM HAIPSIKEHUSIM, HECYILEi CIOCOOHOCTH, KECTKOCTH,
YCTOWYHMBOCTH ¥ BHIHOCIMBOCTH JIEMEHTOB MAIlINH

YMmerhb:

OIIK-4.1-Y1 npoBoauTh pac4éTsl, KPUTHUECKH aHATU3UPOBATE PE3YIbTATHI, IeNIaTh BEIBOJIBI

OIIK-4.1-Y?2 ananu3upoBaTh HaNpsHKEHHOE COCTOSIHUE TIPH PA3JIMYHbIX BUAaX HarpyKEHHS CTEPXKHS

Baangern:

OIIK-4.1-B1 meToiaMu pacueToB JIEMEHTOB HHKEHEPHBIX KOHCTPYKIMH HA IIPOYHOCTb, )KECTKOCTh M YCTOHYMBOCTD IIPH
pas3MuHBIX BUIAX JehopMaruii

4. CTPYKTYPA U COAEP)KAHUE

Kon HaumeHnoBanue pazaenos u TeM /Buj 3ansatus/ | Cemectp /| Hacos | Komneren- | Jluteparypa | IIpumeuanue
3aHATHSA Kype 197071 H 3JI.
pecypchbl

Pasnea 1. 'eomeTpuyeckue XapakTepUCTUKH
IVIOCKHUX CeYeHUIl.

11 CraTHyecKiuii MOMEHT ¥ MOMEHTHI HHEPIIUU 5 2 OIIK-4.1 JI1.1J11.2
cedeHus. TeopeMa o mapajieabHOM NEPEHOCE
oceil. MOMEHTBI MHEPLIMH ITPOCTHIX CEUEHUH.
I'maBHBIE OCH 1 MOMEHTHI HHepIMU.  /JIex/

1.2 Pemenne 3a1a4 1o onpeeneHuio eHTPa TSHKECTH 5 2 OIIK-4.1 JI1.1J11.2
Y MOMEHTa MHEPIMH CIOXHBIX duryp. /IIp/ J1.3J12.1
1.3 Pabora 1o ocBOEHUIO JEKIIHOHHOTO MaTepHaa. 5 17 OIIK-4.1 JI1.1 JI1.2
/Cp/ JI1.3J12.1

Pazgen 2. Pacyersl neopMupyemMsbIx Tes1 HA
NMPOYHOCTh M ’KECTKOCTh.

2.1 Juarpamma pactskeHus U cxaTus. MexaHuueckue 5 1 OIlIK-4.1 JI1.1J11.2
XapaKTEepUCTHKN MaTepuaioB. Pabora
nedopmanuu. Beibop momyckaeMbIX HalpsDKEHUR
TIpY pacTspkeHNH 1 okatun. Kosdoumment
3amaca MpOYHOCTHU. Y CJIOBHE MPOYHOCTHU U
JkecTKkocTH. Buasl pacueTos. /Jlex/

2.2 Jonymmenus npussThie B "CONPOTUBICHUN 5 4 OIlK-4.1 JIT.1J11.2
MaTtepuanoB". BHenHue CHTbl (HArpy3KH). JI1.3J12.1
Jedopmanun u nepemenieHus. Meron ceueHu
/J1a6/




2.3

PaboTa 10 3aKperieH o JEKIIMOHHOTO MaTepuaa
C KOHCIICKTOM, MTPE3CHTAINEH, JIUTEPATyPHBIMH
UCTOYHMKamu mo teme. /Cp/

25

OIlK-4.1

J1.1
JI1.2J12.1

Pa3zpnea 3. IIpocTbie BUaABI AepopManmid.
Pacrsaikenune-cikaTue.

3.1

OnpepencHre BHYTPEHHUX YCUIINH, HATIPSKCHUH,
nedopManuit u nepemenieHnii. OMBITHOE H3YYCHHE
CBOMCTB MaTepHasioB. BeIOOp A0MycKaeMBIX
HanpspkeHui. OnpeiesicHre TIaBHBIX HAPSHKSHUH
M TIOJIOKEHUS TIIABHBIX IUIOMIAIOK. /Jlex/

OIlK-4.1

JI1.1J11.2

3.2

Pacuer Ha IPOYHOCTD U KECTKOCTH MPH
pacTsKeHHU-CKaTHH. KpaTKoe TeopeTHieckoe
BBezieHue. O3HAKOMIIEHUE C UCXOIHBIMU
MaTepuaiaMy U pa3dop aJropuTMa BBIIOJIHEHHS
3ajianust. Pacuer npuMepa BBIMONHEHHS 3a/IaHHS.
Mp/

OIlK-4.1

JI1.1J11.2
JI1.3J12.1

3.3

PaboTa 1o 3aKkperieHHIO JISKIIMOHHOTO MaTepuaia
C KOHCIIEKTOM, TIPE3eHTALUeH, INTePaTYPHBIMH
HUCTOYHUKAMHU 110 Teme. /Cp/

25

OIlK-4.1

JI1.1J11.2
JI1.3J12.1

Pasnea 4. IlpocTsie BuabI AedopMmanuid.
Kpyuennue.

4.1

ITocTpoeHwe 3IMop KPYTSIIHX MOMEHTOB.
OnpezencHre HANPSDKCHHUI B CTEPIKHAX KPYTIIOTO
ceuenust. JlehopMmaru U mepeMenieHus pu
Kpy4eHHH BajioB. KOHIIEHTpaIwsl HalpsKeHUI.
ParnmonansHast popma ceueHH TIPU KPYUCHHUH.
/JIex/

OIIK-4.1

JI1.1J11.2

4.2

Pa6oTa 1o yCBOCHHUIO JIEKIIMOHHOTO MaTepuaa ¢
KOHCITEKTOM, MIPE3EHTAIMEH U JTIUTEPATYPHBIMA
ucrounukamu. /Cp/

20

OIIK-4.1

JI1.1J11.2
JI1.3J12.1

Pasnea S. Ilpocrbie Buabl gepopmannii. U3rud

5.1

Oo6mrme moHATHs 0 nedopMmanuy u3ruda. Turer
omop u 6anok. OnpeeneHne OMOPHBIX PeaKui 1
BHYTPEHHUX YCHIIHiA npu u3rubde. [IpaBuio 3HaKOB
JUTSL U3rH0aroINX MOMEHTOB U MOTIEPEYHBIX CHIL.
IMocTpoeHue 3MMop U3rHOAIIINX MOMEHTOB U
nornepevHbIx cuil. OnpeaesieHiHe HOPMaabHBIX U
KacaTeabHBIX HampsDKeHui. OnpeaencHue
nepemerternii. uddepennunanbaoe ypaBHeHHE

M30THYTOM OCH OalKH. Y HUBEPCAIBbHOE YpaBHEHHUE.

OnpenencHue nepemenicHnii npu m3rude /Jlex/

OIlK-4.1

JI1.1J11.2

5.2

Pemenue 3aa4 Ha MPOYHOCTD U KECTKOCTh NPU
nepopmanuu uzruda. /IIp/

OIIK-4.1

JI1.1J11.2
JI1.3J12.1

5.3

PaboTa 1o 0CBOCHHIO JEKIIMOHHOTO MaTepUaa 1o
KOHCIICKTY, TIPE3EHTAIlAN, COOTBETCTBYIOIICH
mutepatype. /Cp/

16

OIlK-4.1

JI1.1J11.2
JI1.3J12.1

Pazgen 6. Ciioxunoe conporusiienne. Teopnu
NMPOYHOCTH.

6.1

TTocTpoeH#He S0P MPH CIOKHOM HAMPSDKEHHOM
cocrostHuy. [IpuMeHeHHe Teoprii MPOYHOCTH PHU
pacueTax Ha IMPOYHOCTH MPH CIOKHOM
HANpPSKEHHOM COCTOSIHUH. Pacder BajioB Ha
MPOYHOCTH M KECTKOCTh. /JIex/

OIIK-4.1

JI1.1J11.2

6.2

OcBoeHHe NEKIIMOHHOT0 MaTepHaa o KOHCIEKTY,
MIPe3eHTAINH, TUTePaTypHBIM UcTOUHUKaM. /Cp/

OIlK-4.1

JI1.1J11.2
JI1.3J12.1

Pazgen 7. IIpoyHOCTh NPH IMKIHYECKH
H3MEHSIOIMXCS HANPSKEHUAX. Y CTAI0CTh
MaTepUaIoB

7.1

OcHoBHEIe onpeeneHus. Kpupas yctanocTu npu
CUMMETPUYHOM IHKJIe. [Ipeniest BBIHOCIMBOCTH.

@axTOpHl, BIUAIONINE Ha IPEeT BEIHOCIHBOCTH.
Onpenenenne koadduimenTa 3amnaca HPOYHOCTH
IpY CHMMETPHYHOM LUKJIE. [IpakTHaeckue Mepsl
MTOBBIIIICHHS CONTPOTUBIICHUS yeTasocT.  /JIex/

OIIK-4.1

JI1.1J11.2




7.2 OcBoeHHE TEKIIMOHHOTO MaTepuaa o KOHCIEKTY 7 OIlK-4.1 JI1.1J11.2

/Cp/
KonTpons 9 OIlK-4.1 JI1.1J11.2
JI1.3J12.1

5. ®OHJ ONEHOYHBIX MATEPHUAJIOB (IIpuiosxkenue)

6. YHEBHO-METOJANYECKOE H TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas1 IMTEpaTYypa

ABTOpBI, COCTaBUTENIH

3arnaBue

Bubnmoreka WznaTenbcTBO, TO

JI1.1 |®eonmockeB D.1.

ConpoTUBJICHHE MaTEPHAJIOB :
Y9eOHHUK IS BY30B

DNEeKTPOHHBINA KaTaJoT

Mocksa Hayxka, 1986

JI1.2 |Crenun I1.A.

CormpoTrBIIeHIE MaTepUAaJIOB:
yueOHHUK

DJIeKTPOHHBIN KaTanor

C.-I16. Jlans, 2010

JI1.3 | Cxuptnanze A.l'.
CxupTtnanze
A.T'.,Bonkxos B.B.,
Huxonaes B.C.

ConpoTHBIICHHE MaTEPUAJIOB B
BOIIPOCAx-0TBETaX U COOPHHK
3a1a4 JUIs CaMOCTOSTEIBHOM
paboTHI ¢ IPUMEPaMH UX
pemeHnii: yaeOHOE TTOCOOHE

DJIEKTPOHHBIHN KaTajaor

Crapsiii Ockon THT, 2016

6.1.2. /lonoTHMTeIbHAS JTUTEpaTypa

ABTOpBI, COCTaBUTENN

3armaBue

Bubnnoreka H3patensCcTBO, IO

JI2.1 |Atapos H.M.

ConpoTuBJIeHHE MaTEePUANIOB B
npUMepax U 3a/adax: yueOHoe
nocodue

DNIEKTPOHHBIHN KaTasor

Mocksa Uudpa-M, 2011

6.3 IlepeyeHb JIMIEH3MOHHOE IPOTPAMMHOI0 00ecreYeHUs!

I.1  |Windows

I1.2 [Microsoft Office

I1.3 |autuBupycuoe [10 Dr.Web

1.4 |MS Teams

6.4. Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U MPOodecCHOHAIBHBIX 0a3 JaHHbIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenne

OcHaleHue

12 ConpoTHuBIeHHE MaTepHUaJIOB

AynuTtopus JUIS TIPOBEICHUS 3aHATHH JIEKI[MOHHOTO THIIA,
CEMHUHApPCKOIro THIIA, TEKYLIETO KOHTPOJIA,
WHAWBUIYaJIbHBIX KOHCyJ’ILTaHHﬁ, HpOMe)KyTO‘IHOﬁ
aTTeCTallnu, rpynIoBbIX KOHCyJ’ILTaHHﬁI JOCKa
KJIacCHYecKasi, JIOCKa HHTEPaKTHBHAs, KOMIIBIOTED C
noctynoM k cetu "Wareprer" (1 mT.), IpOeKTop, 3KpaH,
pabouee Mmecto mpemnopmamarteis, cron (16 mrt.), crymn (32
mrr.) [10:Windows 7 Professional, Microsoft Office 2007,
antuBupycHoe I10 Dr.Web, MS Teams, Visual Studio,
KOMIIJICKT TEMAaTUYCCKUX HpeBeHTaHI/Iﬁ

46 CormpoTuBieHHE MaTEPHAIOB

Ayautopus AJI CaMOCTOSITENIbHON paboThl 00ydaronuxcs,
“MeeTCsl TOAKIIoUeHne K cetu "VHTepHET" W J0CTym B
JNIEKTPOHHYI0 HWH(POPMAITMOHHO-00Pa30BaATEIBHYIO CpPELy:
JIOCKAa KJIACCHYECKAsi, KOMITBIOTEp C JOCTYIIOM K CETH
"NaTeprer" (16 mrt.), mpoektop (1 mr.), sxpan (1 mr.),
pabouee mecto mpemnopmamareist, cron (16 mrt.), cryn (32
mrr.) TIO:Windows 7 Professional, Microsoft Office 2007,
Kommac, antuBupycuoe IO Dr.Web, MS Teams, Visual
Studio

8. METOAUYECKHUE YKA3AHUA VIS OBYYAIOIIUXCS

Becn KypC pas3a€lI€H Ha CaMOCTOATECIIbHBIC B3aUMOCBA3aHHBIC YaCTH, T.€. UMEECT MOJAYJIBHOC IMOCTPOCHUCE. Pa3zButne
CaMOCTOATEIIBHOCTHU CTYACHTOB JOCTUTACTCA HH}IHBH}lyaHHSaHI/Ieﬁ JIOMAIlIHUX 3aJaHui 1 BOITPOCOB IJI1I BHYTPUCEMECTPOBOTO

KOHTPOJISI 3HAHUU.

JlexnrioHHbIE, TPAKTHIECKAE 3aHATHS PaOOTH IPOBOATCS C HCIOIB30BAHUEM MYIIBTUMEIUIHBIX CpeAcTB. [IpakTiHuecKkue 3aHATHL
MIPOBOJIATCS C MCIIONF30BAaHUEM ITAKETOB MPHKJIAAHBIX IIporpaMM: rpadudeckoro pexakropa Power Point.

B KoHIIe Ka)KI0Tro MPaKTHYECKOTO 3aHATHS PEKOMEHIyeTCsl TPOBOANTh 10-15 MUHYTHBIN TECTOBBIM KOHTPOJIb TSl OIIEHKH YPOBHS
YCBOGHHS MaTepHalia KakJbIM CTYIEHTOM.




