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1. Ileiu ocBOEHMSI AUCIUILIHNHDI.
K ocHOBHBIM 1eIsiMm OCBOEHUS AUCHUILUIMHBI «MEXaHUKay CIEAYET OTHECTH:

- (opMupOBaHHE y CTYJEHTOB OOIIEr0 €CTECTBEHHO-HAYYHOTO MPEICTABICHUS U
B3IJIsi1a Ha OKPYKAIOUIM MHp, MO3BOJSIOLIETO CaMOCTOSITENIbHO aHAJIM3UPOBAaTh Kak
MOObIE COBPEMEHHbBIE, TaK M BBIIEAINIME M3 YHOTPEOJCHHUS WIM TEepPCIEKTUBHBIC
KOHCTPYKIIMU U IPUMEHSIEMbIE KOHCTPYKTUBHBIC MaTEPHUAIIbL;

- MOATrOTOBKAa K MPO(PECCHOHATBHON NEATEIbHOCTH CHELHAIMCTa, BKIIOYAIOIIEH
HAy4YHOE U MH)KEHEpHOE 00eclieyeHue eI TeIbHOCTH YeJIOBeKa B 00J1aCTH MPOMBIIIIIEHHOTO
nu3aiiHa, (OpMHUPYIOLIEro cpeay OOMTaHUs YeloBeKa B OJivKalIeM U 1anékoM Oy TyIieM.

K ocHOBHBIM 3agavdaM OCBOCHMUA AUCHUIIIINHBI «MexaHukay» CICAYCT OTHCCTHU!

- O3HAaKOMUTLBCA C HaYKOﬁ MCXaHI/IKa, eé pasaciaMu, Pa3BUTUCM n
MECPCICKTUBHBIMUA HAIIPABJICHUAMU PA3BUTUA TCXHOJIOTHUH ITPOU3BOACTBA,

- C(l)OpMI/IpOBaTI) IMOHUMAHUC ITPUYINH BBI60pa OIIPCACICHHBIX KOHCTPYKTOPCKUX U
KOMIIOHOBOYHBIX pemeHHﬁ.

- YCBOUTH OCHOBHBIC 3dKOHbBI MCXAHUKH;

-  HAY4YUTBCA aAHAJIMU3UPOBATL U O0BACHATL MEXaHHUYECKHE SABJICHHA, HNCXOAA U3
3aKOHOB MCXaHUKH,

- HpI/IO6p€CTI/I HaBBIKHM IIPUMCHCHUS OCHOBHBIX 3dKOHOB M MCTOA0OB MCXAHHUKH K
PCHICHUIO IMMPUKIIAJHBIX 3a1a4;

- HAYYHUTHCS TPAMOTHO U MOCJIEA0BATEIBHO UCIIONIh30BATh TAHHBIE HEOOXOAMMBIX
HAyYHBIX JUCIUILIMH B MOCIEAYIOMEH TU3aliHEPCKOW MPOSKTHOM paboTe;

- 00yuuThCA MPUMEHEHUIO 3HAHWM PA3IMYHBIX MPUKIATHBIX HAYK O CBOMCTBax
HCIIOJIb3YEMbIX KOHCTPYKTOPCKUX MaTEPHUAJIOB;

- copMupoBaTh MpeACTaBICHHE 00 OCHOBaxX (YHKIIMOHUPOBAHUS MAIIWH U
MEXaHU3MOB.

- Pa3BUTb KPEaTUBHOE (IIPOEKTHOE-HOBATOPCKOE) MBIIIICHUE.

2. Mecto aucuumiudbl B ctpykrype OOII 6akanaBpuara.

HNucuumnuHa «MexaHuKa» OTHOCUTCS K YHCIY HNpOPECCHOHANbHBIX YUeOHBIX
JUCUUIUIMH BapuaTuBHOM yactu 0a3zoBoro nukia (b1.2.10) ocHoBHOW 00pa3oBaTeabHOU
MporpaMMbl OakaiaBprara.

«MexaHuka» B3aUMOCBSI3aHAa JIOTUYECKH U  COJIEPKATEIbHO-METOJAUYECKH CO
CIEIYIOIMMHU TUCUUIIMHAMU U TipakTukaMu OOIT:



B sapuamuenoii uacmu 6azosoco yuxaa (61.2.10):
— IIpoexTHas 1eATENbHOCTD;

3. IlepeyeHb INIAaHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI 10 JUCHUILIMHE
(Moay110), COOTHECEHHBIE C INIAHUPYEMBIMH pPe3yJibTaTAMHU OCBOCHUS
o0pa3oBaTe/IbHOH NPOIrPaMMBbl.

B pe3ynbrare ocBOGHMS IUCHUUILIMHBI (MOAYNs) y oOydaromuxcsi (GOpMHUPYIOTCS
CIEeyIOUIMe KOMIETEHIUMU M JOJDKHBI OBbITh JIOCTUTHYTBHI CIEAYIOIIHE PE3YJIbTAaThl

oOydeHHsl KaK 3Tarn (OPMUPOBAHUS COOTBETCTBYIOIIUX KOMIETEHIMN:

Kon
KOMIIEeTeHIIMH

B pe3yJasbTare
OCBOEHMS
o0pa3oBaTe/ibHOI
NMPOrpaMmblI
o0yuyaruiics 10/2KeH
o0JaxaTh

Ilepevyenb MuIaHNpyeMbIX pe3yJibTATOB
00y4yeHHs MO JUCHHUILINHE

OK-7

CrocoOHOCTBIO K
CaMOOPTaHU3AIAN u

caMm000pa30BaHUIO

3HATh:

* METOJIbI IOTHYECKOTO MBIIIJICHUS,
HAy4YHOTO ITOIX0/1a K TIOCTAHOBKE U PEIICHUIO
MPUKJIAIHBIX 3371a4, 001a/1aTh 00IIei
TEXHUYECKOUN KyJIbTYpPOil OyayIiero
crienpanucta (oOpa3 MBIIUICHHUS, S3BIK).
yMeTh:

* KPUTHYECKU OLICHUBATh CBOU
JOCTOMHCTBA U HEAOCTATKU, HAMETUTh IIYTH U
BBIOpaTh CpeCTBa CAMOCOBEPIICHCTBOBAHUS
BJIa/IeTh:

* CHOCOOHOCTBIO aHAIU3UPOBATH U
OTIPeNeNATh TPeOOBaHUS K AU3ANHIIPOCKTY;
yMETh OBICTPO M 3PPEKTUBHO MCKATh
HEO0OXOIUMYIO TEXHUYECKYI0 HHPOPMAIUIO U
OpUEHTUPOBATHCS B HE, a TAKXKE YMETh
ObICTPO U YPPEKTUBHO HAXOUTH YKE
CYLIECTBYIOIIKE PelIeHus TOJOOHBIX 3324 U
rPaMOTHO OIICHUBATh UX MPUMEHUMOCTb K
MOCTaBJIEHHOM 3a/1aue; yMETh CHHTE3UPOBATh
Ha0OP BO3MOXKHBIX PEUICHUH 3a/1a4M WU
MOJIXOJIOB K BBIMOJTHEHUIO TU3aWHIIPOCKTA;
Hay4YHO 00OCHOBATh CBOU MPEIOKEHUS




IIK-5

CriocoOHOCTBIO
KOHCTPYHPOBATh
IIPEAMETHI, TOBApBI,
IMPOMBIIIJIICHHBIC
00pasipl,  KOJUICKIIUH,
KOMIIJICKCHI,
COOPYKEHUSI, 0OBbEKTHI, B
TOM YHCJIC JIJISl CO3TaHUS
JOCTYIIHOM CPEJbI.

3HATD:

* TEOPETUYECKUE U MPAKTUUECKUE
MOJIXOJIBI K BBIOOPY MaTepUajIoB U
KOHCTPYKTUBHBIX PEIICHUMN, IOHUMATh
X BIMSHUE Ha OU3alH
pa3pabaThiBa€MOro 00bEKTa.

* Ilpunuuns BeimonHenust CAE-ananu3a.
(Cuctembl HHKEHEPHOTIO aHAIN3a)

yMeTh:

* [IpumMeHSTH MOTyYCHHBIE 3HAHUS TIPU
aHajanu3e qu3aiHa U ONTUMHU3AIIN
KOHCTPYKITUH MPOMBITIUICHHBIX 00BEKTOB.
Bectu quanor ¢ KOHCTpyKTOpaM# U
WH)XEHEPaMU UCIIOIb3YS
npodeccHoHaTbHBIC TEPMHHBI M TTIOHSTHSL.

* B 3aBHCHUMOCTH OT THIIa
pa3pabaThIBAEMOTO MTPOMBIITICHHOTO
00beKTa, 0100paTh TOIXO/ISIINE
MaTepHuabl U COCOOBI M3TOTOBJIEHUS C
Y4eTOM aHaJln3a €ro XapakTePHBIX
ocoOeHHOCTeH, QYHKITUH.
OpueHTHPOBATHCS B TEXHOJIOTHSIX U
CTOUMOCTH MPOU3BOJICTBA JISl PA3JIMYHBIX
MaTepHuaioB U

* [IpaBWIbHO 32/1aBaTh apaMeTPhI
HCCIIEA0BAHUS U OTCIEKUBATH TOYHOCTD
MOJIy4aeMbIX PE3YJIbTATOB.
OpueHTHPOBATHCS B IPUMEHSIEMBIX K

HCCIIETYEMOMY OOBEKTY MEXaHHMYECKUX
napameTpax u orpaHudeHusix. [IpaBuibHO
WHTEPIPETHPOBATH MOJTYICHHBIC PE3YIbTAThI
U1 JaJbHENUIIEH OIITUMHU3AIIMHA
pa3zpabaThIBAaEMOT0 OOBEKTA. BJIAETh:

* [Ipuemamu OBICTPOTO aHAIM3A
HaIpsDKEHUH, AedopMalfii 1 3amaca
npouHocty B CAE-nporpammax.
MeToaaMu ¥ CTpaTerusiMi ONITHMHU3AIHH
JAIbHEUIIEro Au3aifHa MPOMBIIIIIEHHOTO
00BeKTa Ha OCHOBE MOJTYYEHHBIX
pE3yNbTaTOB.

4. CTpyKTypa U coiep:KaHue TMCUUIINHBI.




OO6mast TpyJJ0eMKOCTh JUCIHUILIAHBI COCTABJISIET 2 3a4€THBIX E€IUHUIIBI, T.C. /2
aKaJeMHUYECKUX Yaca (M3 HUX 36 yaca — caMocTosITeNbHas paboTa CTYyIEHTOB).

Paznens! nucunmmabl «MexaHnKay U3ydaloTcs Ha BTOPOM Kypce, B 1-om cemecTpe.

Ilnan cemectpa: jekiuu — 1 ak. yac B Heaemo (18 yacoB), 1a00paTopHbIC 3aHATHS
— 1 ak. yac B Hezienr0. 2 aK. 4yaca caMocCTosiTelbHas padoTa (36 yacoB), hopma KOHTPOIIS —

3a4erT.
4.1. Pa3zgepl TUCHUILIMH U BUABI 3AHATHIA:
Ne
Pa3nen nucuunaInHbI
ceMecTpa

1.1 | Mexanuka. TeopeTnueckas MEXaHUKA.

1.2 | MexaHuKa CIUIOIIHBIX CPEI.

1.3 | Mexanuka aedopMupyeMoro TBEPAOro Tea.

1.4 | ConpoTUBIEHUE MATEPHUAIIOB.

1 cemectp| 15 Teopuu npoyHocTu. Teopus pa3pyiieHus.

1.6 | CucTembl HH)KEHEPHOTO aHAIN3a

1.7 | KOHCTpYKIIMOHHBIE MaTepHUabl

1.8 | IIpoexTupoBanre KOHCTPYKIUI
1.9 | Teopust mamiiH U MEXaHU3MOB.

CtpykTypa U coliepKaHHe TUCUUILTUHBI « MexaHuka» Mo cpokaM U BUAaM paboTh
oTpaxxensl B [Ipwinoxxkenun 1. YpoBeHs nogauu Matepuaia — «lIpeacrasieHue o...».

4.2. Conep:kaHue pa3aejioB JUCHUINITHHBI:

1. MexaHnuka. TeopeTnueckass MEXaHHKA.
1.1. Onpenenenue «Mexanuku», Pazgensl Mexanuku. TeopeTrnueckas MEXaHHKA.
CnenuanbHble MEXaHUYECKHUE TUCIUIUIMHBL. 3aKOHBI MEXaHUKHU.
1.2. Umnynbce u 3Heprus. DHeprus. Buebl.
1.3. Mexannueckue cucteMbl. MexaHrnka MaTepUabHOW TOUYKHU.
2. MexaHnKa CIUTOITHBIX CPeT.
3. Mexanuka neopmupyeMoro TBEpAOTO Tema.
3.1.Mexanuka negopMupyemMoro TBEpOTO Tela.

3.2.IloBenenne Marepuaia mpu HarpykeHUU. Teopus yrpyrocTH.
Teopus miactnaHocTH. Teoprs MOM3YUECTH.

4. ConpoTHUBJIEHHE MATEPUAJIOB.



4.1. Comportusienue matepuanoB. [lonstus. Hanpsokenus. [ledopmanus. CpoiictBa
Marepuaia. [ umore3bl U AOMyLIEHHUS.

4.2. lepopmanus. Bunbl. Buasl Hanpssk€HHOTo cocTosiHUS MaTepuana. KapTuoel
nehopMallMOHHON paboThl MaTepHalia P Pa3InyHbIX MOJAEIIAX HArPYKEHHUS.

4.3. BiiusiHue TeMIiepaTypsl Ha MEXaHUYECKHE CBOMCTBA MaTEpPUAIIOB.

Teopuu npoynoctu. Teopus pazpyuieHus.

5.1.Teopun npounocTu. Teopus pa3pyieHus.

5.2. KoHLIEHTpaTOp HaIpsKEHHUH. Y CTaloCcTh Marepuana. MeXaHu3M yCTaIOCTHOTO
paspymenus. Y aap. Tpemmuna.

5.3. MeTobl CHUKEHUSI KOHUEHTPALUK HANPSHKECHUI

CucTemMbl HTHKEHEPHOTO aHaIn3a

6.1.MeTo1 KOHEUYHBIX DJIEMEHTOB.

6.2.Cuctembl unxeneproro ananusa (CAE). [Ipumenenue.

KoHCTpyKIIMOHHBIE MaTEPUAIBI.

7.1. KoHCTpyKIIMOHHBIE MaTepuaiibl. Buael. Paznuuus.

7.2. AMopdubie Matepuanbl. CTpyKTypa, MEXaHMYECKUE CBOMCTBA.

7.3.IlonumepHble  Marepuanbl. MeXaHUYECKHE CBOMCTBA, CTPYKTypa, cdepsl
IIPUMEHEHUS.

7.4, AHM30TpONHBIE CBOMCTBA. [IpuMeHEHHE BEHIECTB C AaHU30TPONUENW CBOWCTB IS
CO3/1aHUsI KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB.

7.5.KoMmmno3utHele Matepuanbl. MexaHUYECKHE CBOWMCTBA, CTPYKTypa, cdepsl
npuMeHeHus. [IpoexkTupoBanue MarepuagoB C 3aJaHHBIMU MEXaHUYECKUMHU
CBOWCTBaMH.

7.6. TexHosorun MNOpOU3BOACTBA JUI  PA3JIMYHBIX BHUJOB  MaTEpPUAJIOB.

7.7. Inarpamma M. Omibu. [Tpuniuns BeIOOpa KOHCTPYKIIMOHHOTO MaTepuaa.

[IpoexTpoBaHrUE KOHCTPYKIUIA

8.1. PaBHoBécue. Cteniern cBoOOIbI. [IpHHIINIT BOBMOYKHBIX ITIEPEMEIICHU.

8.2.1Toteps ycroitunBocTu. BiusiHue siBIeHUs Ha MPOEKTUPOBAHUE.

8.3. KOHCTpYKTHBHBIE YCUJICHHUS.

8.4.Ilpodunu ¢ OTKpBITHIM ceuyeHueM. llpodunu c 3akpbIThiM ceueHueMm. Pebpo
xkectkoctu. Konconpraas 6anka. Konconb. KpoHmTeiiH.

8.5. OnTuMH3aIus KOHCTPYKIHH 1O/ onpeaenEéHHbIe BUIbI 1edhopMalnii.

8.6.IloHATHE YCTOWYMBBIN AU3AlH.

8.7.CTpareruu u METOJIbI O0ETYEHUSI KOHCTPYKITHH.

8.8. Tencerputu. [Ipumepsl NpUMEHEHUST CTPATETUU.

8.9.3amac mpounoctu. Kosdduiment 3amaca TPOYHOCTH JUIsI Pa3HBIX BHUJIOB
KOHCTPYKIIHH.



9. Teopuss wmamumH u MexaHusmMoB (TMM). OcHoBHbIe mOHATHUS. MeXaHU3MBI.
Mexannueckas nepenaya.

5. O0pa3oBaTe/ibHbIE TEXHOJIOT UM,

Meronuka ~ mpenojaBaHUS — JIUCLUUILIIMHBI «MexaHuka» W peanMzanus
KOMIIETEHTHOCTHOTO TMOJX0/Jla B M3JI0KEHUU U BOCIPHUSATUU Marepuaia mperycMaTpuBaeT
MCIIOJIb30BaHUE CIAEAYIOIINX AKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEAECHUS TPYIIOBbIX,
WHIUBUIYAbHBIX, ayTUTOPHBIX 3aHATHI, B COYETAHUHU C TACCUBHBIMH (popMamu (JeKLHus,
OIPOC), € 1eJbI0 GOPMUPOBAHUS U PA3BUTHS MTPO(PECCUOHATLHBIX HABBIKOB, 00YYaIOIIUXCS:

- MOJTrOTOBKA K BBIIIOJIHEHHUIO CAMOCTOSATEIbHBIX PadoT;

- 3alIUTa U MHJIUBUAYaTbHOE OOCYKICHHE BBITOIHIEMbBIX 3TANOB MPAKTUYECKOTO
3a/laHus B paMKax JabopaTopHOM U caMOCTOSITENbHOU PaboThI;

- JeKuuu (C JEeMOHCTpalMeld TeMaTHUYeCKUX ClalJ-Tpe3eHTaluii U BUJEO
¢bubMOB);

- naboparopHas paboTa, B paMKax KOTOPOM 0OCYXk/1at0Tcsi OCHOBHBIE MPOOJIEMBI,
U3JI0’KEHHBIE B JICKIUAX U CHOPMYIHPOBAHHbBIE B KAUECTBE JOMAIIHUX 33JIaHUM;

- naboparopHas paboTa, B paMKax KOTOPOM CTYIEHThI CAMOCTOSITEJIbHO pPEelIaroT
IPaKTUYECKUE 33J1a4M 0 KOHCTPYUPOBAHUIO U JajbHEHNIIEH ONTUMH3AIMY KOHCTPYKIUA;
- 1abopaTopHast paboTa, B paMKaxX KOTOPOH CTYJEHTaM AEMOHCTPUPYIOTCS U pa3bICHAIOTCS
IPaKTUYECKUE METOJbl PELIeHMsI 3a7jad C UCIIOJIb30BAaHUSl CUCTEM MH)KEHEPHOTO aHalu3a
(CAE);

- HMHAMBHUAYyaJIbHbIE 3aJlaHus B (hopMe MOATOTOBKU pedepaToB U Mpe3eHTALUH; -
KPYIJIbIE CTOJIBI;

- MO3IOBBIE IITYPMBI.

6. OueHo4YHbIE CPEACTBA VISl TEKYLEr0 KOHTPOJISI yCIIeBAeMOCTH, MPOMEKYTOYHO M
aTTecTAlIMM M0 UTOraM OCBOCHUS IMCHUIJIMHBI U y4eOHO-MEeTOAHYeCKOoe
ol0ecrneyeHre CAMOCTOATEIbHOI Pa0OThI CTY/I€HTOB.

B mporecce 00ydeHusT UCTIONB3YIOTCS CIEAYIONINE OIEHOYHbIE (HOPMBI CAMOCTOATEIHLHOMN
paboThI CTYIEHTOB, OLICHOYHBIEC CPE/ICTBA TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH M UTOTOBOM
aTTeCTallUH:

- BBINOJHEHHE MPAKTUYECKOTO 3a/JlaHusl B paMKaxX Ja0OpaTOPHOM U CaMOCTOSATENIbHOU
paboThI U ero 3amura (Mo HHANBUAYAIbHOMY 33JJaHUIO JJIS KaXKJ0T0 00yYaroerocs);



- TMOJATOTOBKAa M BBICTYIUICHME Ha JIaDOpaTOPHOM 3aHATHU C Mpe3eHTauue u
00CyX€HUEM Ha TeMY MPeIbIAYyIIero 3aHsaThs «MexaHukay (MHIUBUAYAIbHO IS KaXKI0T0
00y4JaroIerocs, Uiy rpymibl 00y4Yaromuxcs);

[IpumepHass TeMa MPaKTUYECKOTrO 3aJaHHUs, BBIIOJHAEMOro OOy4aroluMuci Ha 2
CEMECTpE - «AHAJIU3 U ONTUMHU3ALHS KOHCTPYKUUU O0BEKTA MPOMBILIJIEHHOTO JTU3aiiHa.

PaGota, BbINONIHEHHAs: B paMKax MPaKTUYECKOro 3aJaHus, IpeaycMaTpuBaeT cOop
Marepraja 10 BBIJAHHOMY 3aJaHHI0, BBINOJHEHHE  YIPOIIEHHOW  3A-Mozenu
KOHCTPYKTUBHBIX 3JIEMEHTOB pa3padaTbiBaeMoro oObeKTa 1 MPOBEJIEHUE UX CTATUYECKOTO
aHanu3za no cpeacrsam CAE-nporpaMmarypsl.

- nabopaTopHasi U camocCTOsiTeNbHAsE paboTa, cBA3aHHas ¢ aucuuIUIiMHON «lIpoexTHas
JEeSTENbHOCTb», TMOCBAIEHHAs aHAJIU3y KOHCTPYKLMH, MaTEepHaioB M  crocoda
U3rOTOBJICHUSI pa3paldaThIBAEMOr0 MMPOMBINIJIEHHOTO O00BEKTa, MpelycMaTpUBaroias
peanu3aiuio TCOPETUUECKUX U MPAKTUUECKUX HABBIKOB, 00YUYAIOIIUXCS MO HAIPaBICHUIO
IBYX TUCHUIUINH, «[IpoeKkTHas NesITeNbHOCThY, «MexaHuKa.

OO6pa3upl TPaKTUUYECKUX 3aJaHui, KOHTPOJBHBIX BOMPOCOB W 3aJaHUM JJIsi TIPOBEIACHUS
TEKYIEr0 KOHTPOJIS, SK3aMEHAIIMOHHBIX OMJICTOB, MMPUBEICHBI B IPHIIOKEHUN 2.

6.1. Onucanue nmokaszareje 1 KpUTEPUEB OLEHNBAHUS KOMIEeTEHIH,
(opMupyeMBbIX 110 HTOraM OCBOEHHUS AUCHUIIMHBI (MOTYJIfA), ONMUCAHUE HIKAJI
OlleHUBAHUS.

[TokazareneM olleHMBaHUS KOMIIETEHIIMM Ha Pa3IMYHBIX dTamax ux (popMHUpoBaHHS
SBIISIETCS  JIOCTIDKCHHE OOYyYaloUMHCS ITUTAHUPYEMBIX PE3YJbTaTOB OOyYEHHUS TIO
JTUCHUIUIMHE (MOIYJIIO).

[IIxanp! olleHUBaHUS PE3YIBTATOB ATTECTAIIUU U UX ONHUCAHUE:

dopMma aTTecTanum: 3ayer.

Hroropas arrecranus oOydaroniuxcs B popMe 3a4éra MpoOBOAUTCS IO pe3yJbTaTam
BBITIOJTHCHUS BCEX BHUIOB y4eOHOH pabOThI, MPETyCMOTPEHHBIX YYEOHBIM IUIAHOM IO
JTAHHOW TUCHMIUIMHE (MOIYIIIO), IPH ATOM YYUTBIBAIOTCS PE3YIbTAThl TEKYIIETO KOHTPOJIS
yCIeBaeMOCTH B TedeHHe cemectpa. OIEHKa CTENEHU JOCTHDKCHHUS OO0Yy4YaroIIMMUCS
IJIAHUPYEMBIX  PE3YyJIbTATOB OOy4YeHHS IO JUCHUILIMHE (MOAYJII0) IPOBOIUTCS
mpernoaaBaTejeM, BEAYIIUM 3aHATHS IO AUCHUILIMHE (MOIYJIIO) METOJAOM 3KCIICPTHOU
ornenku. [lo uroram arrecTtanuy MO JUCIUIUIMHE (MOJIYJII0) BBICTABIISCTCS OICHKA
«3aYTCHOY» HMJIA «HE 3a4TCHOY.

K umocosoii ammecmayuu 0onyckaomcs moabko cnmyoeHmvl, 8bINOIHUSUIUE BCE
8UObL YUebOHOU pabombl, npedycMompennbvle paboyell npocpammol no OUCYUNIUHE
«Mexanuka»



kana
OLlEHUBAHUA

Onucanue

BoinonHeHsl Bce BUIbl y4eOHOW pabOThI, MpeayCMOTpPEHHbIE
yueOHbIM MIaHoM. CTyAeHT JOEeMOHCTPUPYET COOTBETCTBUE
3HAHWM, YMEHUH, HABBIKOB MPOEKTUPOBAHUS MPOMBIILIEHHOTO
00BEKTa, C Y4YeTOM KOHCTPYKLHMOHHBIX  OCOOEHHOCTEH,
npuOOpEeTeHHbIX B mpouecce oOydyeHus. I[lpu 3ToMm MOryT OBITH
JOTYIIEHbl HE3HAYUTENbHbIE OUTUOKH, HETOYHOCTH, 3aTPYIHEHUS

3a4TeHO

IMpU aHAJIUTUYCCKUX OICpaluidX, ICPCHOCC 3HAHUN U YMeHI/Iﬁ Ha
HOBLIC, HCCTAHAAPTHBIC CUTYyAlIUN.

He BemosHeHsl oauH uinu Oojee BUIOB Y4eOHOU paboTHI,
peayCMOTpPEHHbIE y4eOHBIM TIaHOM. CTYAEHT JEMOHCTPHUPYET
HEIOJIHOE COOTBETCTBUE 3HAHMH, YMEHUM, HABBIKOB
0 MPOCKTUPOBAHUSI ~ MPOMBIIIJICHHOTO  O0BEKTa, C  Y4ETOM
© SAITEHO KOHCTPYKIIMOHHBIX OCOOCHHOCTEH, MPHUOOPETEHHBIX B IMPOIECCE
oOydeHus. JlomyiieHbl 3HAYUTENbHBIC OIIMOKH, HETOYHOCTH,
3aTPYAHCHUS [PU AHATUTUYECKUX ONEPALUAX, IEPEHOCE 3HAHUU U

YMGHI/Iﬁ Ha HOBBIC, HCCTAHIAPTHBIC CUTYAllUH.

6.2. ®OH OIIEHOYHBIX CPEICTR JJIsl NPOBeeHUs UTOTOBOI aTTeCTAIMU 00y4aAIOIIHXCS
Mo JMCUHUILINHE (MOXYJII0).

6.2.1. IlepeyeHb KOMMETEHIIUHM ¢ YKa3aHUEM 3TAIOB MX (DOPMUPOBAHMS B IIpoIIecCe

OCBOEHHS 00pa30BaTEIbHON POTPAMMBI.

B pesynbraTe OCBOCHHSI  JAMCIHILIHHBI (Momyns)  dopMUpPYIOTCS
CJIeIYIOIINE KOMIETEHITUH:

Kon B pe3yabTare ocBoOeHUs1 00pa30BaTeJIbHON NPOrPAMMBbI 00y4aI0 M ACS
KOMIEeTeHI[HH JT0JIKeH 00J1a1aTh
OK-7 CrocoOHOCTBIO K CAaMOOPraHHU3aIMKi U CaMO0OPa30BaHUIO
I1K-5

CrocoOHOCTBIO KOHCTPYHPOBATh IPEIMETHI, TOBApbl, MPOMBIIICHHbIE
00pa31bl, KOJJIEKIMH, KOMIUIEKCHI, COOPYXEHHS, OOBEKThI, B TOM YHUCIE AT
CO3AaHUsS JOCTYITHON CPEJBL.
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B mpouiecce ocBoeHMs1 00pa3oBaTebHOW MPOrpaMMbl JaHHbIE KOMIIETEHLUH, B TOM
Yluclie WX OTHC/IbHbIE KOMIIOHEHTHI, (OPMUPYIOTCS MOATAlHO B XOJAE€ OCBOEHUS
0oOy4YaromMUMHCS JTUCUUIUIMH (MOJIyJIel), MPAKTUK B COOTBETCTBUU C YUYEOHBIM IJIAHOM U
KaJIEHJapHbIM FpauKOM y4yeOHOro npouecca.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0ecnieuyeHne TUCIUIINHBI.

a) OCHOBHAaf JIMTEpaTypa:

1. Kounna T. b., Poguonies H. H.

Teopust MexaHU3MOB U MaIIMH: MeTOUYECKHE YKa3aHUs K BBHITOJTHEHUIO
KOHTPOJIbHOM paOOThI CTYJIEHTOB 0 JUCHUIUIMHAM: « TeopeTnueckast U MpUKIIaIHas
MexaHuka, «TeopeTnyeckas u TEXHUYECKass MEXaHUKa
https://e.lanbook.com/book/208157

2. Tapacsu B.C., Bacunbesa I'.B.

MopenupoBaHre KHHEMATHKU TUIOCKUX MHOTO3BEHHBIX MEXaHU3MOB B cpefie YueOHoe
noco0ue mo qucHuIuIinHe « TeopeTndeckas MexaHuKa

https://e.lanbook.com/book/121360

3. I'opuakosa A.1O.
MI/IKOHOFI/I}I: yqe6ﬂoe HOCO6I/I€ 110 JUCIHHUIIJINHE «MexaHI/IKa»
https://e.lanbook.com/book/74460

8) npozpammnoe obecneuenue U UHMEPHEM-PecypPChl:

[IporpammHuoe obecrnieueHre B KOMIBIOTEPHOM Kilacce TpeOyeTcs B BHJE MPOTpamM,
uMerImux Moayiu cucteM uHxkeHepHoro ananusza (CAE), CAD-moaennpoBanusi, Takux
kak SolidWorks Simulation, Inventor, Fusion360. Beixo1 B UHTEpHET. urnmepnem-pecypcol.

Autodesk Sustainability Workshop. Autodesk

Cmpaska no SOLIDWORKS. Dassault Systems

8. DuexkTpoHHBIE 00pa3oBaTejibHbIE PeCypChI
Haxonsrcs B paspabotke
9. MarepuajbHO-TeXHHYECKOe oDecneuyeHue TUCIUIIMHBI.
* Jlekmmmonnas ayautopus Kadenpel «Jluzaitn» Ayn b 410,
OCHaIllCHHAs
MPOEKTOPOM C MHTEPAKTUBHOM JOCKOU M apTaMHu JJisl pabOThI CTYJACHTOB
*  Cpnenuanu3upoBaHHas KOMIBIOTEPHAS ayIUTOpUs Kadeapbl
«/Im3atiny Aynm b411-412, ocHamieHHBIE TPOCKTOPOM C HMHTEPAKTUBHOM JOCKON W
pabourMM  KOMIIbIOTEpaMHU, TMPUTOJAHBIMH i pabOThl Bced y4yeOHOW TPYIIIbI
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https://e.lanbook.com/book/74460

onHoBpemenHo. Kommbrotrepubie mporpammbel CAD, CAE, takue kak SolidWorks
Simulation, Inventor, Fusion360. Berxox B uHTEpHET.
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10. MeToanuyecKkue peKOMEHIAUMH VI CAMOCTOSITEIbHOI
padoThI CTYJACHTOB:

Iukn Autodesk Sustainability Workshop. Autodesk

Routledge Handbook of Sustainable Design. Rachel Beth Egenhoefer

Structural Integrity Analysis. Igor Kokcharov

PykoBojicTBO  1is  ywamiuxcs 1O M3YYEHHIO MPOTPAaMMHOr0  OOecIeueHus
SolidWorks®, SolidWorks Education.

WNnxenepusiit ananu3 cpeacrsamu T-FLEX. Cepreii babuues.

Anp0OM TEUYCHUM XKHAKOCTEH U Tra30B. MuiaTOH BaH JIpiik

11. MeToan4yecKkue peKOMEHAANUM JJI5 MPenoJaBaTeJIs:

Teopernueckas MexaHuka: Y4eOHHK JJIsl yHUBEPCUTETOB. 3-¢ u3a. Mapkees A. I1.
OcHoBBI MexaHuKku cruiomiHou cpepl. I.JI. bpoBko MexaHuka CIUIONIHOW Cpebl.
Nnpromun A. A.

VYnoTHeHre, KOHCOIUALUS U pa3pylLIeHHe OPUCTBIX MaTepuaioB. Bangum
Cy6uu, Buxrtop [lemun, Hukomnait [llectakos

Materials Science and Engineering: An Introduction. Callister William D.

Teopus nepopmupyemoro tBepaoro Temna. H. iBanos

Peonorus nonumepos. 3.T. CeBepc

[TonumepHbie KOMIIO3UIIMOHHBIE MaTepuaibl. CTpykTypa. CBolicTBa. TexHonoruu.
Kepbep M. JI.

Conportusnenue marepuasioB. PeogockeB B. 1.

Structural Integrity Analysis. Igor Kokcharov

Tensegrity Structures and their Application to Architecture. Gomez-Jauregui
Routledge Handbook of Sustainable Design. Rachel Beth Egenhoefer

Cmpaska o SOLIDWORKS. Dassault Systems

Nuxenepusiit ananu3 cpeacrBamu 1-FLEX. Cepreit babuues.

Materials Selection in Mechanical Design (3rd ed.). Michael Ashby

Anp00M TEUCHUM XMAKOCTEH 1 ra3oB. MuIITOH BaH [Pk
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CTpykTypa u coepkaHue TMCUUIIMHBI «MeXaHuKa) M0 HANPaBJIeHUI0 MOAT0TOBKH
54.03.01 «/In3aitn» (6akanaBp)

[Tpunoxenue 1.

n/n

Pa3pen

CemMectn

Heneasn
cemecrtpa

Buabl yueOHoii padorsl,

BRJIIOYasi

CaMOCTOSITETBLHYIO padoTy
CTYJ€HTOB, M TPYA0EMKOCTh

B Yacax

Buabl camocTosiTeIbHOM padoThI

CTY/J€HTOB

DopMm
bl
arrec
Talluu

J

I/
C

Jlad | CPC

KCP

K.P.

K.II.

PI'P | Pegepar

K/

IlepBblii cemecTp

11

BBenenue. Onpenenenne «MexaHukm»,
Pa3znennl mexanuku. Teopernueckasi
MexaHnka. CnenuajbHble MeXaHHYecKHe
AUCHUILINHBI. 3aKOHBI MEXaHUKH.
Nmnynabce u 3Heprus. JHeprus. Buabl.
Mexann4yeckue cucremMbl. MexaHuka
MaTepPUAJTbHON TOYKM.

1-2

1.2

MexaHuKa CIUIONIHBIX Cpe.
Mexanuka 1e¢opMupyeMoro TBEpaoro
Tesa. [loBenenue Marepuaia npu

Harpy:kenuu. Teopusi ynpyrocru. Teopus
njaacTi yHocTu. Teopust moJi3yvecTu.

3-4

1.3

Conporusienue marepuanos. [lonsarus.
Hanpsixenusi. lepopmanus. CBoiictBa
MaTtepuaJa. 'mnoressl 1 fonymeHus.

14



14

Hedopmanus. Buabl. Buasl
HANPSAKEHHOT0 COCTOSTHUA MaTepuaJia.
Kapruns! negopmannonHoii padborsl
MaTepHuaJia IpH Pa3jJIMYHbIX MOJEJISAX
Harpy:;keHusi. Biusinue remneparypsl Ha
MeXaHMYeCKHe CBOHCTBA MaTepUaJIOB.

S-7

1.5

Camocmosmenvhas paboma
[Tpoananmu3upoBaTh BUIBI HATPY30K H
negopmaruii, KOTopbIM OyeT
MO/IBEPraThCs, W/HIN KOTOPBIM JIOJDKEH
MIPOTUBOCTOATDH Pa3pabaTbIBAEMBbIl OOBEKT.
[Ipoananu3upoBaTh TEMIIEPATYPHBIE
PEKUMBI SKCTUTyaTallMH U UX BIMSHUE HA
MeXaHHYECKHE CBOMCTBA pa3pabaThIBa€MOTO
o0bekTa. ChopMynMpoBaTh MEXaHUUECKHE
CBOICTBa U TpeOOBaHUS K MaTepualy
pa3zpabaTeiBaeMOT0 00BEKTA.

S-7

1.6

Teopun npounoctu. Teopust
paspymenusi. Konuenrparop
HaNPSZKEHNH. Y CTAJ0CTh MaTepuaJa.
MexaHu3M yCTaJI0CTHOIO pa3pyleHusl.
Yaap. Tpémuna. MeToabl CHUKEHUsI
KOHIEHTPAIUU HATIPSIKeH U
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1.7

Camocmosmenvuas paboma
[Ipoananu3upoBaTh 1U3aiH
pa3pabaTeiBaeMOro 00ObEKTa Ha MECTa
MOTCHIIMATFHON KOHIICHTPAIIUU
HanpspkeHui. [IpennokuTe n3MEHEHUS B
JM3aiiHe WK IEPECMOTPETh TPeOOBaHUS K
MaTepHuany KOHCTPYKITUH
pa3pabaTeiBacMOro 00BEKTA.

7-9

1.8

MeTo1 KOHEYHBIX 3J1€MEHTOB.
Cucrembl nH:keHepHoro anaaun3a (CAE).

IIpakTHyeckoe NnpuMeHeHHe.

9-12

1.9

Camocmosmenvras paboma BeITIOTHUTH
CTaTUYECKUI aHaJIU3 MPOCTEeUIIEeH
HECyIleW KOHCTPYKIUH C
ucnosb3oBanneM CAE-nmporpamMmatypsbl.
CdopMynupoBaTh BEIBOJbI HA OCHOBE
pe3yJIbTaTOB aHAJIN3A.

9-12
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1.10

KoHncTpykuunonnbie MmaTepuajbl. Buasbl.

Paznuunsa. AMopdHbIe MaTepHaJIbL.
CrpykTypa, MexaHn4ecKHe CBOMCTBA.
ITomumepHbIe MaTepHAJIBI.
MexaHn4yecKue CBOMCTBA, CTPYKTYpAa,
cepbl npuMeHeHUsA. AHU30TpONHS
cBoiicTB. [IpuMeHeHHe BelecTs ¢
AHM30TPONHUEN CBOMCTB I CO31aHUsA
KOHCTPYKIHMOHHBIX MAaTEPHAJIOB.
KoMno3uTHbIe MaTepHAaJIbI.
MexaHn4yecKue CBOMCTBA, CTPYKTYpAa,
cpepbl npumenenus. IlpoekrupoBanue
MaTepHaJIOB C 32JaHHbIMH
MEXaHMYEeCKHMHU CBOMCTBaAMHU.
TexHoJI0rMU NPOU3BOACTBA LISl
Pa3IM4YHBIX BUAOB MATEPHAJIOB.
Junarpamma M. Dmou. [IpuHOMnsI
BbIOOPA KOHCTPYKIIMOHHOI'0 MaTepHaJa.

12-16

1.11

Camocmosmenvras paboma

Ha ocHoBe nndopmaruu, nosrydeHHOH B
paMKax JIeKIIUH, Tab0paTOpHOU 1
CaMOCTOSITENILHOM paboThl, 10100paTh
HECKOJIbKO BapUaHTOB MAaTEPHAIIOB JIJIs
pa3pabaTeiBaeMOro 00beKTa, ¢ yaéToM
TpeOOBaHUMN PKCILTyaTallU ¥ TEXHOJIOT Ul
npousBojictBa. ChopMynupoBarhb
MIPEUMYILECTBA U HEAOCTATKU KaXI0TO
Martepuana.

12-16
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1.12

IIpoexkTHpOBaHUE KOHCTPYKIUIA
PaBnoBécue. CTeneHu cBOOOIBI.
IIpyHIMI BO3MOKHBIX ITepeMelleHH .
IHoreps ycroitunBocTu. Biausnue
SIBJICHHS HA IPOCKTHPOBaHMeE.
KoHCTpyKTHBHBIE yCHJICHHS.
IIpoduiu ¢ OTKPHITHIM CEYEHHEM.

16-19

IIpogunu ¢ 3akpbIThIM ceuenneM. Pedpo
xecTkocTu. Konconbnas 6aka.

Koucoab. Kponmrreiin.

OnTuMu3anus KOHCTPYKIMH MO
onpeneéHHbIe BUABI Aepopmanmid.
IlonsTue ycroiiunBblii An3aiin. CTparerum
U MeTO/Ibl 00JIer4eHusi KOHCTPYKIMIA.
Tencerpuru. crpareruu. 3anac
npouyHocT. Kodpduumenr 3anaca
NPOYHOCTH ISl Pa3HbIX BH/I0B
KOHCTPYKUMIA.
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1.13

Camocmosmenvuasn paboma

IIpoBeCcTH CTATUYECKUI aHAIU3 MOJAEIIN
pa3pabaTeiBaeMOro 00bEKTa U €r0
KJIIOYEBBIX y3JIOB, IPUMEHUB BHIOPAHHOTO
Marepuana. [IpoananuzupoBars
[IOJIy4Y€HHBIE PE3YJIbTAThl U MIPEIOKUTH
BApUAHTHI ONITUMU3ALIUY KOHCTPYKIIUH,
nM3aiiHa WM BEIOOpA MaTepuana, Jis

00JIBIIEr0 COOTBETCTBUS pa3pabaThIBAEMOI0
00BEKTa IKCIUTYaTAIITHOHHBIM TPEOOBAHHSIM.

[IpoBecTr MOBTOPHBIN aHAIN3 TIOCIIE
ONITUMU3AINH U CPABHUTH PE3YJIbTATHI.
CdhopmynrpoBaTh BEIBOIBI TIO TIOBOTY
YCHENTHOCTH MPOBEAEHHOHN pabOTHI 1
MIPEJUIOKHUTH alTbTePHATHBHBIC BAPUAHTHI
yIIydlleHus Anu3aiiHa pa3pabaThiBaeMOro
00BeKTA.

16-21

16

1.14

Teopusi mamuH U Mmexauu3mon (TMM).
OcHoBHBIE MOHATUSA. M eXaHU3MBI.

Mexanunueckas nepeaava.

19-21

d’opma ammecmauuu

19-21

Bcero gacos mo JUCHUITIINHC
BO BTOPOM CEMECTPE

18

18

36

19




Ipunoosicenue 1 k
paboueii npozpavme MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUCKOIM OEJIEPALIANA

OEJNEPAJIBHOE T'OCYJAPCTBEHHOE BIOJPKETHOE OBPA3OBATEJIbHOE YUPEXXJAEHUWE BBICIIEI'O OBPA3OBAHUA

«MOCKOBCKUI NOJUTEXHUYECKU YHUBEPCHUTET»
(MOCKOBCKHWH ITOJIUTEX)

Hanpasnenue noarotosku: 54.03.01 TU3AMH
OII (mpodmib): «ITpoMBIIITIEHHBIN CPEACTBY
®opma 00ydeHust: ouHas
Bun npodeccuonanshoii nestensaoctu: (B cooterctBun ¢ @I'OC BO)

Kadenpa: du3zaiin

®OHJA OHEHOYHBIX CPEJACTB 110 AUCIUII/IUMHE:

«MexaHuKka»

Cocras: 1. [1acnopT ¢oH/Ia OLIEHOYHBIX CPEACTB

2. OnucaHue OLIEHOYHBIX CPE/ICTB:
1. Moka3aTesb ypoBHSI ¢(pOPMUPOBAHHOCTH KOMIIETEHIIMHU

2. IlepevyeHb OLIEHOYHBIX CPEACTB IO AUCIHUIIHHE.
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MOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTH KOMNETEHIIU A

Tabmnuua 1

MexaHuKka

dI'OC BO 54.03.01 «/Iuzaiia»

B nporiecce ocBoeHUsI TaHHOW AUCIUIUIUHBI CTYJAEHT (QOPMHUPYET U IEMOHCTPUPYET CIEAYIONTHE 001eKYJIbTYPHbIE KOMIETEHIIHU:

KOMIIETEHIINA 2 x
S =
TexHoJ0orus g T a2 .
11 &3 5 Crenenu ypoBHeii 0CBOeHUsI
UHIEKC, epeYyeHb KOMIIOHEHTOB (l)OpMI/IPOBaHj/lﬂ S z = G ——
OOPMYJINPOBKA KOMIIEeTeHIINH = &




OK-7

CriocoGHOCTB K
CaMOOpraHU3aIuKl U
camM000pa30BaHUIO

3HATh:

® UMCTh JIOTHYECCKOEC MBIIIJICHUE, UMCThH Hay‘-IHLIfI 10 aX0 1
K IOCTAHOBKE U PEIICHHUIO TIPUKIIAIHBIX 33/1a4,
o0magarh o0IIel TEXHUYECKOH KyIIbTypol OyayIiero
crenuanucTa (00pa3 MbILIEHHUS, A3bIK).

yMeTh:

* KPUTUYECKH OLIEHUBATh CBOM JJOCTOMHCTBA U
HEJ0CTaTKH, HAMETUTD ITyTU U BBIOpaTh Cpe/icTBA
CaMOCOBEPILIEHCTBOBAHUS

BJIAJI€Th:

* AHAJIM3UPOBATH U OINPENEIATh TPeOOBAHNUS K
TM3alHIPOEKTY; YMETh ObICTPO U 3 (PEKTUBHO UCKATh
HEO0OX0TMMYIO TEXHHUUYECKYIO HH(OPMALIUIO U
OpPUEHTHPOBATHCS B HEM, a TaKkKe YMETh ObICTPO U
3¢ (dEeKTUBHO HAXOUTh YK€ CYHIECTBYIOIIME PEIICHUS
0I00HBIX 3a/1a4 U TPAMOTHO OLIEHUBATh UX
IIPUMEHUMOCTb K ITIOCTABJICHHOM 3a/1a4e; yMETh
CHUHTE3MPOBATh HA0OP BO3MOXKHBIX pEIIEHUH 3a1aun
WIH MOJIXO0B K BBIIOJHEHUIO JU3aH-TIPOEKTa;
Hay4HO 00OCHOBATh CBOU IPEIJIOKEHHS.

CamocrosiTenbHas
pabora,
JlaboparopHnast
pabota

ba3oBblil ypoBeHb:
BOCIIPOM3BOJICTBO TIOJY4EHHBIX
3HaHUH B XOJI€ TEKYILLEro KOHTPOJIA
IHoBbIlIEHHBI YPOBEHB:
IIPAKTUYECKOE IPUMEHEHUE
IIOJIY4ECHHBIX 3HAaHHUU B IIpoLecce
IIOATOTOBKH K CEMUHapam, K

BBICTYIIJICHUIO C JOKJIAA0M
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IK-5 CnocobHOCTh
KOHCTPYHUPOBAaTh
MIPEIMEThI, TOBAPHI,
[IPOMBIILICHHBIE
00pa3sIipl,
KOJIJIEKIIHH,
KOMILIEKCHI,
COOPYKCHHS,
OOBEKTHI, B TOM
YUCyIe JUIS CO3IaHMs
JIOCTYITHOM CpebI.

3HATb:

TEOPETUYECKHE U MPAKTHUECKUE MOAX0BI K BBIOOPY
MaTepHAJIOB U KOHCTPYKTUBHBIX PELICHUH, TIOHUMATh
UX BJIMSIHUE HA JIM3alH pa3padaTbiBa€MOro 00ObEKTa.
[punanumne! BemoHerns CAE-ananmsa.

(CucTtembl HHKEHEPHOTO aHAJIN3A)

yMeTh:

[TpuMeHSTH MOJTydeHHBIC 3HAHMSI TTPH aHAIH3E TU3aiiHa
Y ONITUMHU3AIMHA KOHCTPYKITUHU TPOMBIITUICHHBIX
00BEKTOB. BecTr muanor ¢ KOHCTPYKTOpaMHu U
WHXEHEePaMU UCTIOB3Ys MPOPECCHOHATBHBIEC TCPMUHBI
Y TIOHSTHS.

B 3aBHCHMOCTH OT THITa Pa3padaThIBaeMOTO
MPOMBIIIJIEHHOTO 00BEKTA, MOA00PATH TOIXOIATITHE
MaTePHAIBI H CTIOCOOBI H3TOTOBJICHUS C YIETOM
aHaJIM3a ero XapaKTepHbIX 0COOCHHOCTEH, (DYHKITHM.
OpHEeHTHPOBATHCS B TEXHOJIOTUSX U CTOUMOCTH
MIPOU3BOJICTBA JJISl PA3IMYHBIX MAaTEPHAIIOB U
[IpaBunbHO 3a7aBaTh MapaMeTPbl UCCIEIOBAHUS U
OTCIIeKUBATh TOYHOCTb MOJTy4a€MbIX PE3YIbTaTOB.
OpueHTHPOBATHCS B IPUMEHSIEMbIX K HCCIIEAYEMOMY
00BEKTY MEXaHHUECKUX MapaMeTpax U OrpaHUYCHHSIX.
[IpaBuibHO UHTEPIIPETUPOBATD MOJIyYEHHBIE
pe3yNbTaThl ISl NalbHEHIel ONTUMHU3alun
pa3pabaThIBaeMOT0 00BEKTA.

BJIAJeTh:

[Ipuemamu ObICTPOTO aHANK3a HANPSHKEHUH,
nedopmanuii u 3anaca npoynoctu B CAE-nporpammax.
MeTtoaaMu U cTpaTerusMu ONTUMU3ALNH TabHEHIIEro
JM3aifHa TPOMBIIIJICHHOTO 0OBEKTa Ha OCHOBE
MIOJIyYEHHBIX PE3Yy/IbTATOB.

Jlekmus,
CamocrosiTenbHas
pabora,
Jlaboparopnast
pabota

K-3
K/P

P33

ba3oBblii ypoBeHb

- JEMOHCTPUPYET YACTUYHOE
COOTBETCTBHUE CICAYIOUIUX 3HAHUM:
OCHOBHBIX MPUHIIUIIOB
MIPOEKTUPOBaHUSI OOBEKTOB
IIPOMBILJIEHHOTO IU3aliHa, HO
JIOITYCKAIOTCSl HE3HAYUTEIIbHbIE
OIINOKHU, HETOYHOCTH, 3aTPYAHEHUS
IIPU AHATMTUYECKUX OIeparusX.
IloBbIlIEHHBI YPOBEHb

- JIEMOHCTPHUPYET MOJTHOE
COOTBETCTBHUE CIEAYIONIUX 3HAHUM:
OCHOBHBIX MPUHIIUIIOB
MIPOEKTUPOBAHUS OOBEKTOB
MIPOMBIIIIJICHHOTO JTW3aiiHa, CBOOOIHO
omnepupyeT NpruoOpeTeHHBIMU
3HAHUSIMHU.

**- CokpattieHust popM OLIEHOUHBIX CPEZICTB CM. B IIpuiioxkeHun 2 K PIT




[Mpunoxenne 2

Ilepeuens oyenounvix cpeocme no oucuyuniune «Mexanukay

HanmenoBanue IIpencraBienue
Ne OIICHOYHOTO Kpartkast xapakTepucTHKa OIEHOYHOTO OIICHOYHOTO CPE/ICTBA B
OoC CpeacTBa cpeacTsa dOC
CoBMecTHasi  JIEATENBHOCTh  TPYIIIIBI
oOyyaromuxcs W TEJarorn4eckoro
paboTHUKA noj yIIpaBJIeHUEM
[MeJTarOTHYECKOT0 pabOTHUKA C IENBIO

JlenoBast u/unn BbIsiBIICHUE aNToOpuTMa
pelieHnst yueOHbIX U MPO(ECCUOHATIBHO - .

1 |ponesas urpa CO3/IaHuA Ju3aliHa 0O BEKTOB
OpPUEHTHPOBAHHBIX 3324 IIyTEM UTPOBOTO .

(AN) o . [MPOMBIIUICHHOI'O JU3anHa.
MOJICTTUPOBAHUSl peabHON TMPOOIEMHON
curyanuu. [103BOJIIET OIICHNBATh YMEHHE
aHATM3UPOBATh W peIIaTh TUIHYHBIC
podeccuoHaIbHBIC 3a/1a4H.

[Tonck pemenuit
[IpoGnemMHOE 3a1aHKe, B KOTOPOM TIpe/TOKEHHBIX
oOyyarolemycs npeaaaraloT OCMbICIUTh [pernogaBaTesieM
9 Keiic-3anaua (K- peasibHyI0 TIpodeccuoHalbHO- [TPAKTUYECKUX 3a]a4,

3) OPUEHTUPOBAHHYIO CUTYALHIO, COOTHOCAIIMNXCS €
HEOOXOIUMYIO IS PEIICHUS JaHHOU [IPOXOUMBIM MaTEPUAIOM B
poGIeMbI pamMKax J1a00paTOPHBIX

BaHATUN
CpeacTBo KOHTPOJISl yCBOEHHSI y4eOHOTO
MaTepHala TeMbl, pa3jiesia Ui pa3zesioB
Kouioksu JIMCLUIUIMHBL, OPraHU30BAHHOE KaK yueOHOe
3 m > OP ya OTCyTCTBYET

(K) 3aHATUE B BUJE coOecel0BaHMs
IIelarOrMYecKoro paboTHHUKA C
00yUaroIMucs.

CpencTBo MpoBEpKHU yMEHHUM IPUMEHATh
KoHnTponpHas pabora P POBEPIH yM P
4 [OJIy4E€HHBIE 3HAHUS [UI PeLICHUs 3aa4 OTCyTCTBYET

(K/P)

ONPCACIICHHOI'O TUIIA 110 TECME UJIM Pa3aciIy
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Kpyrisii cro,
MCKyCCus,
[10JIEMUKA,
MCIyT, 1e0aThl
(K-C)

OueHouHbIE CPEACTBA, TIO3BOJISAIOIINE
BKJIFOYUTH 00YJarOIUXCsl B TIPOIIECC
00CYXXJIEHHSI CIIOPHOT'O BOMPOCa, IPOOIIEMBI
U OLICHUTHh UX YMEHHE apr'yMEHTHPOBAThH
COOCTBEHHYIO TOUKY 3pEHUS.

[lonck pemenui
[1pEI0KEHHBIX
[IpernoaaBaTeIeM
QHAIUTUYECKUX 3a]1a4,
COOTHOCSILLIUXCS C
[IPOXOJIMMBIM MaTEPUAJIOM B
paMKax JICKUHUN 1
MabOpaTOPHBIX 3aHATUN

[Ipoekt

(1)

KoHeuHBII TPOIYKT, MOJy4YaeMbIi B
pe3yNbTaTe MIaHUPOBAHUS U BBITIOJIHEHHUS
KOMILJIEKCA Y4€OHBIX U UCCIIEI0BATEIbCKUX
3amanuii. [103BoJIsIeT OLIEHNUTH YMEHUS
00yJaroIIXCsi CAMOCTOSITEIIBHO
KOHCTPYHPOBAaTh CBOM 3HAHMSI B IIpoOLiecce
pelIeHNs TPAaKTUYECKUX 3a7a4d U MpooIieM,
OpUEHTUPOBAThCA B MH(POPMALIMOHHOM
[IPOCTPAHCTBE U YPOBEHb
c(hOpMUPOBAHHOCTH aHATUTHICCKHUX,
MCCIIeI0OBATEIbCKUX HABBIKOB, HABBIKOB
[IPAKTUYECKOTO M TBOPYECKOTO MBIIIIJICHHUS.
Mo3KeT BBINOIHATHCS B MHANBUYaJIbHOM
MOPSAKE WM ITPYNIONH 00yJarouXcs.

COBOKYIHOCTh
CaMOCTOSITENIbHBIX paboT 1o
(bopMyTHPOBKY TpeOOBaHUIMA
1 @IEMING (S 2117
ONTUMH3AIUH JU3aiHa,
KOHCTPYKIH, BIOOpa
MaTepHUajoB
pa3zpabaTeiBaeMOT0 00BEKTA.

Paboyas TeTpaab
(PT)

JMIaKTHIECKUN KOMILIEKC,
MpeIHa3HAYECHHBIN 1J11 CAaMOCTOSTEIbHON
paboTHl 00YYAIOIIETOCS U TTO3BOJISIOIINMA
OIIEHUBATh YPOBEHb YCBOCHUS UM y4EOHOTO
Marepuana.

OTCYTCTBYET
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Pa3sHOoypOBHEBBIE

3a1a4YU U 3aJaHUA
(P33)

Pasnu4aroT 3a1a4u U 3a1aHUS:

a) PeNPOIYKTUBHOTO YPOBHSI, O3BOJISIOIINE
OILICHUBATh U IMATHOCTUPOBATH 3HAHUE
(axTrueckoro marepuana (6azoBbie
HOHSITHS, AITOPUTMBI, (DAKTHI) U YMEHHE
NPaBUIHHO UCTIOIH30BATH CIICIIUAIbHBIE
TEPMUHBI U TIOHATHS, y3HAaBaHHE OOBEKTOB
U3y4CHHS B PAMKax ONPEICICHHOTO pa3aesa
TIMCIUILTHHBI,

0) pEeKOHCTPYKTUBHOTO YPOBHS,
MTO3BOJISIOIINE OLIEHUBAThH M AUArHOCTHPOBATH
YMEHUSI CHHTE3UPOBATh, aHATM3UPOBATH,
000011aTh (PaKTUYECKHI U TEOPETUUECKUIA
MaTeprall ¢ GOpPMyTUPOBAHNEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHHEM TPUYHHHO-
CIICICTBEHHEBIX CBS3EH;

B)TBOPYECKOTO  YPOBHSI, TO3BOJISIFOIIINE
OIICHMUBATh M JMAarHOCTHPOBATH YMEHHS,
WHTETPUPOBATh  3HAHUS  Pa3IUYHBIX
obracTeil, apryMeHTUPOBaTh COOCTBEHHYIO
TOYKY 3PCHHUSI.

B xoje 1abopaTOpHBIX
BaHATHH - JKUBOH JHAJIOT C
[pErnoJaBaTesIeM C
QHAIUTUYECKOM paboToit
HaJ OIIMOKaMU 1O IPOEKTY
pa3zpabaThiBaeMOro 00BeKTa

PacuetHo-

rpaduveckas pabora
(PTP)

CpencTBo NpOBEPKU YMEHUM MPUMEHSTH
[OJTy4E€HHBIE 3HAHUSI 110 3apaHee
OTIpE/IeIEHHOM METOIMKE IS PEIIeHUs
3a/1a4 WM 33JaHUI [0 MOYITIO HIIN
TUCLUIUIMHE B LIEJIOM.

OTCYTCTBYET

10

Pedepar
(P)

[IpoayKT caMOCTOSATEILHOM pabOThHI
CTYIEHTA, MPEICTaBISAIONINI cO00H KpaTKoe
U3JI0’KEHUE B MICbMEHHOM BUJIE
MOJIyYEHHBIX PE3YJIbTaTOB TEOPETHUECKOTO
aHaJIM3a OMpEeIeICHHOM Hay4YHOH (y4eOHO-
UCCIIEJIOBATENLCKON) TEMBI, T/Ie aBTOP
pacKphIBaeT CYTh HCCIeAyeMOil mpoOIeMBbl,
MPUBOIUT Pa3UYHbIC TOUKH 3PEHHUS, a TAKKE
coOCTBEHHbIE B3TJIsbl HA HEe.

OTCyTCTBYET

11

Jlokaz, cooOmmeHue

(1C)

[IpoayKT caMoCTOSTENbHOM pabOThI CTY/IEHTA,
MPECTABISIFOIINI cO00H MyOIuYHOe
BBICTYIIJIEHUE T10 IIPEICTABICHUIO
IIOJIY4ECHHBIX PE3yJIbTaTOB PELICHUS
OTIpeieNIeHHON y4eOHO- MPAaKTUYECKOH,
yueOHO-HMCCIIEeI0BATENbCKON UM HAYYHOU
TEMBbI

NH1MBUyaIbHBIN WU
rpYyNIIOBOM TOKJIaa Ha TEMY,
OJM3KYIO K COJEP KAHUIO
[TPOXOIUMBIX IACLHUIUINH
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12

'Y CTHBIN onpoc
cobeceoBaHue,
(YO)

CpenctBo KOHTPOJISI, OpraHM30BaHHOE KaK
crienuanbHas O6ecesia me1arorndeckoro
paboTHHKA ¢ 00YJaIOLIIMCS Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOM JUCHUILUIMHON, U
paccuMTaHHOE Ha BbISICHEHHE 00beMa 3HAaHUI
oOyuaronierocs 1o OnpeieIeHHOMY pa3ieity,
TeMe, poOsIemMe u T.10.

B xozme mabopaTopHBIX
3aHATHI - 00CYKICHHE C
[pero/aBaTesieM YPOBHS
T'OTOBHOCTHU
CaMOCTOSATEIBHBIX PadOT

13

TBOpUeckoe 3ananmne
(T3)

UacTUyHO peraaMeHTHPOBaHHOE 3aJjaHHe,
MMerolee HECTaHJAPTHOE PEIIeHNE U
[M03BOJISIFOIIEE TUAarHOCTUPOBATh YMEHMUS,
WUHTCTPUPOBATH 3HAHUA PA3JIMYHBIX
o0macTell, apryMeHTUPOBATh COOCTBEHHYIO
TOYKY 3pCHHUA. MoskeT BBITIOJHATHCS B
MHAWBUAYAJIbHOM MOPAAKE UIIN prHHOﬁ
00yJaronuxcs.

OTCyTCTBYET

14

Tect (T)

Cucrema CTaHIapTU3UPOBAHHBIX 3a1aHUIM,
[M03BOJIAIOIIAS] aBTOMATU3UPOBATH MTPOLIEYPY
M3MEpPEHUS YPOBHS 3HAHUU U YMEHHU
00ydJaromerocs.

OTCyTCTBYET

15

Tpenaxep (Tp)

TexHu4eckoe CpeJICTBO, KOTOPOE MOXKET
OBITH UCTIOJIB30BAHO JUTSI KOHTPOJIS
MPHOOPETEHHBIX CTYJACHTOM
MpodecCHOHATBHBIX HABBIKOB H YMEHHUH 110
VIPABJICHUIO KOHKPETHBIM MaTepUATbHBIM
00BEKTOM.

Hccnenosanue
[MPOYHOCTHBIX CBOMCTB
Hecyleld KOHCTPYKIIUU

MyTEM aHaJIn3a e€ 3IMOIeNn

M0 CpeACTBaM
CAEnporpamMarypsl

16

Jcce

CpencTBo, MO3BOJISIONIEE OIICHUTh YMEHHUE
00ydJaromerocs MICbMEHHO U3J1araTh CyTh
MOCTaBJICHHOM MPOOJIEMBI, CAMOCTOSATEIBHO
MIPOBOJIUTH aHAJIN3 ATOM MPOOJIEMBI C
HCIOJIb30BaHUEM KOHIIEITIMHI 1
AQHAIUTUYECKOTO MHCTPYMEHTapUs
COOTBETCTBYIOIIEH AUCHIUILINHBI, I€]aTh
BBIBO/JIbI, 000011AI0II1E aBTOPCKYIO MO3UIUIO
10 IMOCTaBJICHHOH MpoOJIeMe.

OTCYTCTBYET

Bonpocekl k OusieTam nmo aucuuiiiniHe «Mexanmka»

1) 3akoHbBI MeXaHUKH. JleJIeHne KIIaCCHYSCKONM MEXaHUKH Ha JUCIUILUIHHEIL.

OCHOBHBIE MEXaHUYECKUE CHUCTEMEL.

2) UTo Takoe KOMIIO3UTHBIC MaTepraibl? MeXaHU4IeCKHe CBOWCTBA, CTPYKTYPa, CPephI
MPUMEHEHHS.
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3) Uto Takoe monuMepHbie MaTepuaibl? MexaHn4eckue CBOWCTBA, CTPYKTypa, chepbl
MIPUMEHEHUS.

4) KonrneHrpaiysi HanpspkeHUH. MeToIbl CHYDKEHUST KOHIICHTPAIIUU HaMpPsOHKSHUH 5)
MexaHndeckue CBOMCTBa MaTepuanoB. BiusHue temneparypbl. 6) IloTeps
YCTOMYMBOCTH. BiusiHue sSiBIeHUs Ha IPOEKTHPOBAHUE.

7) 3amac npouHoctd. Yem oOycriamiuBaeTcst Kod()(UIMEHT 3amaca MPOYHOCTH IS

Pa3HbIX BUI0B KOHCTPYKIUU.

8) SIBneHue ycTanocTu MaTepuaioB. MeXaHU3M YCTaIOCTHOTO Pa3pyILICHHUS.

9) Tencerputu. [Ipumepsl MpUMEHEHHSI CTPATETUH.

10) dedopmarusi. Bumgel. CrnocoOHOCTh pa3HbIX MATEPUAIOB  COMPOTHUBISATHCS

pa3IUYHBIM BUJIaM JedopMaliii.

11) Aum3oTtponHbie cBoicTBa. [IpuMepbl MPUMEHEHUS BEIIECTB C aHU30TPOIHUCH

CBOMCTB JUJIsl CO3/1aHUSI KOHCTPYKIIMOHHBIX MATEPUAJIOB.

12) KoHcTpyKIIMOHHBIC MaTepralibl. Bumbl. Pazmuuus.

13) OnTumu3zaus KOHCTPYKIIHIA TI0J] ONpeACAEHHbBIC BUIBI 1e(hOpMAIHid.

14) Cucrtemsl umxereproro ananusa (CAE). [Ipumenenue.

15) Ctparteruu u MeTObI 00JICrUYeHHsI KOHCTPYKIMHA. KOHCTPYKTHBHBIC YCHIICHUS.

16) Amopdubie matepuanbl. CTpyKTypa, MEXaHUYECKHE CBOMCTBA.

17) Compotusienne MmateprajioB. OcHOBHBIC OHATHS. HanpsokeHus.

Hedopmarnus

18) XapakTepuCTHKH YIPYTUX CBOWCTB MaTepuara.

19) IoBenenne MaTepuaa MpH HAIpyKeHUU. YIpyras aedopMarus.

[Tnactrueckas aedopmanus. Paspymenue.

20) Teopus mamuH 1 MexaHu3MOB. OCHOBHBIC MMOHATHS. MeXaHU3MBI.

MexaHnn4deckas nepeaaya.

21) TexHOJOTHH IPOU3BOCTBA JIJISl PA3IMYHBIX BUIOB MaTCPHAJIOB.

22) quarpamma M. Dmi6wu. [IpuHIATIEI BEIOOpa KOHCTPYKIIMOHHOTO MaTepHaa.

buner Nel

1) 3akoHbI MexaHHKH. [[eIeHre KIIacCCHUeCKON MEXaHUKY Ha JTUCIUTUTHHEIL.

OCHOBHbBIE MEXaHUYECKHUE CHCTEMBI.

2) UTo Takoe KOMIIO3UTHBIC MaTepuaibl? MeXaHu4IeCKHe CBOWCTBA, CTPYKTYpa, Chepbl
MIPUMEHEHHS.

buner Ne2

3) Uto Takoe moJMMEpHBIE MaTepralibl? MexaHHueCKne CBOMCTBA, CTPYKTypa, chepsl
MPUMEHEHHS.

4) KonneHrparus HanpspKeHuH. MeTo bl CHUKCHUST KOHIICHTPAIIUU HAIIPSKCHHIA
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buner Ne3
5) Mexanndeckne CcBoiicTBa MarepuanoB. Brwmsaue Ttemmeparypel. 6) Iloteps
YCTONYUBOCTHU. BiinsiHKE sBIIEHUSA HA IPOCKTUPOBAHUE.

buiter Ne4

7) 3anac npouyHocTu. YeM oOycnaBiuBaeTcs KO3QPUIIMEHT 3anaca IpOYHOCTH JJIs
pa3HbBIX BUOB KOHCTPYKIHUH. 8) SIBieHHe ycTanocTu MaTepranoB. MexaHusm
YCTaJIOCTHOTO pa3pylIeHUsI.

bunier Ne5
9) Tencerpuru. [Ipumepsl NPUMEHEHUS CTPATETUH.
10) Tedopmariust. Buapl. CiocoOOHOCTh pa3HbIX MAaTEPUAJIOB COMPOTUBIISITHCS

buner Ne6

11) AuuzotponHbie cBoicTBa. IlpuMepsl NPUMEHEHHMS BEIIECTB C aHHU30TPOIHUEH
CBOWCTB JJIsl CO3JIJaHUsl KOHCTPYKIMOHHBIX MaTepuanoB. 12) KoHCTpykuMoHHBIE
Martepuaiibl. Buasl. Paznnuus.

buner Ne7

13) Ontumu3zanus KOHCTPYKIMH 1O onpeeEHHble BUIbI aedopmaruid. 14)
Cucremsl nnxenepnoro ananusza (CAE). [Ipumenenue.

buietr No§
15) Ctpareruu u MeTo bl 00JierdyeHus1 KOHCTpYKIuH. KOHCTpyKTHBHBIE ycuieHus. 16)
Amopdusie matepuansl. CTpyKTypa, MEXaHUYECKHUE CBOMCTBA.

bunetr Ne9

17) ConpoTtuiieane MaTepuanoB. OCHOBHBIC MOHATH. HampsokeHusI.
Hedopmarus  18)  XapakTepuCTUKHA — YIIPYTHX

CBOWCTB MaTepuala.

buner NelO

19) IloBenenne matepuana mpy HATPYKEHUU. YTIpyTas AedopMaIius.
[Tractnaeckas nedopmarusi. Paspymenue. 20) Teopus mammH 1
MeXaHu3MOB. OCHOBHBIE MOHATHS. MEXaHU3MBI.

buner Nel 1
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21) TexHONOrHH MPOU3BOJICTBA JJIs PA3IMYHBIX BUIOB MAaTEPHAJIOB. 22)
Huarpamma M. Om6u. [IpuHuunel BbIOOpa KOHCTPYKIMOHHOTO MaTepuara.

buer Nel2
1) 3akoHbl MeXaHUKH. JleaeHne KIacCHIeCKOM MEXaHUKH Ha JTUCIIUTLIMHBI.
OCHOBHBIE MEXaHUYECKUE CUCTEMBI.

11) AnuszotpomnHble cBoiicTBa. [IpuMepbl MPUMEHEHHS BEUIECTB C aHU30TPOMHEH
CBOWCTB U1 CO3aHUsI KOHCTPYKLIMOHHBIX MaTEPUAJIOB.

buner Nel3
2) Uto Takoe KOMMO3WTHBIE Martepuayibl? MexaHWYecKue CBOMCTBA,
CTpYKTypa, cdepnl npuMmeHeHus. 12) KoHCTpyKIMOHHBIE MaTepuasibl. Bupl.
Paznnuns.

buner Nel4

3) Uto Takoe moJMMEpHbIE Marepuanbl? MexaHuyeckue CBOMCTBA,
CTpykTypa, chepsl npumenenus. 13) OnrTuMmu3anus KOHCTPYKIHH IO
onpeneéHHbIe BUABI Ae(opMalimii.

buner Nel5
4)  KoHueHTparusi HamnpspkKeHud. MeToabl CHW)KEHUS  KOHIICHTPAIUu
Hanpspkenuit 14) Cucremsr umxenepraoro anainusza (CAE). [Ipumenenue.

buner Nel6
5)  MexaHn4YecKHe CBOWCTBA MaTepuaioB. BiusHue Temmeparypbl. 15)
CTpaTeruu v METObI 00JIerYeHHsT KOHCTPYKIMHA. KOHCTPYKTHBHBIC YCHIICHUSL.

buner Nel7
6) [Totepss ycroWunmBOCTH. BiMsHue sBICHUS Ha NPOCKTHpOBaHHE. 16)
Amopdusie matepuansl. CTpyKTypa, MEXaHUYECKUE CBOMCTBRA.

buner Nel8

7)  3amac mpoyHocTH. Yem oOycrmaBimuBaeTcs KOIPQUIMEHT 3amaca
MIPOYHOCTH JIJIS1 Pa3HBIX BUIOB KOHCTPYKITHH.

17) ConporuBnenne marepuasioB. OcHoBHbIe IoHsTHS. Hanpspxenus. dedopmarus

buner Nel9
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8) SIBneHue ycTaIOCTH MaTepHaioB. MeXaHH3M YCTAJIOCTHOTO pa3pylicHus. 18)
XapakTepUCTUKHU YIIPYTUX CBOMCTB MaTepuaa.

buner Ne20

9) Tencerputu. [IpuMepbl MPUMEHEHUS CTPATETHH.

19) [loBenenne maTepuana npu HarpyxeHuu. Ynpyras aedopmanus. [Inactnueckas
nedopmanus. Paspymienue.

buner Ne21

10) Hedopmarus. Buapl. CrnocoOHOCTh pasHBIX MaTEPUATIOB  COMPOTHBISATHCS
pa3IUYHBIM BUJIaM JiepopMaIiuu.
22) Inarpamma M. Dmi6u. [IpuHIunel BbIOOpa KOHCTPYKIIMOHHOTO MaTepHraia.

buner Ne22

20) Teopus maruH 1 MeXaHu3MOB. OCHOBHBIC TIOHATHS. MeXaHU3MBI.
MexaHnueckas nepenaya.

21) TexHONOrMH MPOU3BOACTBA IS PA3IMYHBIX BHIOB MaTePHAIIOB.
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