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1. Ileau ocBOeHH ST JUCIHUILIHHDI.
K ocHOBHBIM 1eJ1siM OCBOEHHUS TUCIUILTAHBI «MeXaHHKay CIeAyeT OTHECTH:

- (popmMupoBaHHE y CTYJIEHTOB OOIIETO €CTECTBEHHO-HAYYHOTO MPEICTABICHUS U
B3IJIsi1a Ha OKPYXKAIOIIMA MHpP, MO3BOJIAIOIIETO CAaMOCTOSITENBHO aHAJIM3UPOBATh Kak
MO0bIE COBPEMEHHBbIE, TaK W BbIIIEAIIME U3 YHNOTPEOJEHHs WIM MEepPCIEKTUBHBIC
KOHCTPYKIIMHM ¥ IPUMEHSEMbIE KOHCTPYKTUBHBIE MaTEPHAIIbL;

- MOATOTOBKa K MpO(eCcCHOHATBHOW NESITeNbHOCTH CHElUaINCcTa, BKIIOYaoIen
Hay4yHOE U MH)KEHEpHOe 00ecTeueHre NesITeIbHOCTH YeIoBeKa B 00JaCTH MPOMBIIIIEHHOTO
nu3aiiHa, GOpMUPYIOLIETro cpeay OOUTaHUs YesloBeKa B OJrpKaiieM u Jal€KoM Oyayliem.

K ocHOBHBIM 3agavdaM OCBOCHUA JUCHUITIINHBI «MexaHukay» CICAYCT OTHCCTHU:

- O3HAaKOMUTLBCA C HaYKOﬁ MeX&HI/IKa, eé pasaciaMu, Pa3BUTUCM u
MCPCICKTUBHBIMUA HAIIPABJICHUAMU PA3BUTHUA TCXHOJIOTHH ITPOU3BOACTBA,

- C(l)OpMI/IpOBaTI) IMOHUMAHUC ITPUYINH BBI60pa OIIPCACIICHHBIX KOHCTPYKTOPCKUX U
KOMIIOHOBOYHBIX pCIIIGHI/If/i.

- YCBOUTH OCHOBHBIC 3aKOHBI MCXAdHUKU,

- HAYYUTBCA aHAJIM3UPOBATH H OOBSACHATh MEXaHUYECKHE ABJICHHA, UCXOAA H3
3aKOHOB MCXaHUKU,

- HpI/IO6p€CTI/I HAaBBIKU IMPUMCHCHHA OCHOBHBIX 3dKOHOB M MCTOA0OB MCXAaHHUKH K
PCHICHUIO IMPUKIIAJIHBIX 3a1a4,

- Hay4HThCS TPAMOTHO M MOCJIEIOBATEIHLHO UCTIOIB30BATh JaHHBIE HEOOXOJUMBIX
HAyYHBIX JUCIUILIINH B MOCIEIYIOMEH TU3aifHePCKOM MPOEKTHOM paboTe;

- 00y4YUTHCS MPUMEHEHHIO 3HAHWI Pa3TUYHBIX MPUKIAIHBIX HAYK O CBOMCTBax
UCITIOJIB3YEMBIX KOHCTPYKTOPCKUX MaTE€pUAJIOB;

- copmupoBarh mpeacTaBieHre 00 OCHOBaX (YHKIMOHUPOBAHUS MAIUH U
MEXaHU3MOB.

- pa3BUTb KpEaTUBHOE (IIPOEKTHOE-HOBATOPCKOE) MBIILIJICHUE.

2. Mecto nucuuniunnsl B cTpyktype OOII 6akanaBpuara.

Hucrumumaa «MexaHuka» OTHOCHTCS K YHCIYy NpodeCcCHOHATBHBIX YYSOHBIX
JTUCITUIUTMH BapuaTuBHOW 4actu 6a3zoBoro 1ukia (b1.2.10) ocHoBHOM 00pa3zoBaTenbHOM
nporpaMmMbl OakanaBpuara.

«MexaHuka» B3aMMOCBSA3aHa JIOTHYECKHM U  COJEPKATEIbHO-METOAUYECKH CO
CIEIYIOIMMHU TUCUHUIIMHAMU U TipakTukaMu OOIT:



B sapuamuenou uacmu 6azosozo yukaa (b1.2.10):
— IIpoekTHas neaTenbHOCTb;

3. IlepeyeHb INIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO AUCHHUILIMHE
(Moay110), COOTHECEHHBIE C IVIAHUPYEMBIMH pe3yJibTaTaMHU OCBOCHMS
o0pa3oBaTe/IbHOM NPOIrPaMMBbl.

B pesynbrate OCBOCHMSI JUCHUIUIMHBI (MOIYJsA) Yy oOydaromuxcs (GOpMHPYIOTCS
CIEYIOIIMEe KOMIETCHIIMH W JOJDKHBI OBbITh JIOCTUTHYTBHI CJEAYIOIIUME PpPe3yJIbTaThl

oOydeHHsl Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIIMX KOMIIETSHIIMI:

Kon
KOMIIETEHIIU U

B pe3yabTare
OCBOEHHUS
o0pa3oBaTesbHOI
NMPOrpaMMbI
00yuaroumiics 10/:KeH
00Ja1aTh

Ilepeyenb ni1aHUpPyeMbIX pe3y/bTAaTOB
00y4yeHH MO0 TUCHUILINHE

OK-7

Cr10co0OHOCTBIO K
CaMOOPTaHN3aITUN u

camMo00pa30BaHUIO

3HATH:

* METOJIbI IOTHYECKOTO MBIIIIJICHUS,
HAyIHOTO TI0JIX0/1a K ITOCTAHOBKE M PEIIICHUIO
MPUKJIAIHBIX 33714, 001a/1aTh 00IIeH
TEXHUYECKOH KYJIbTYpOi OyayIiero
crienpanucta (oOpa3 MBIIUICHHUS, S3BIK).
yMeThb:

* KPUTUYECKU OIICHUBATH CBOU
JOCTOMHCTBA ¥ HEIOCTATKH, HAMETHTD ITyTH U
BBIOPATh CPEICTBA CAMOCOBEPIICHCTBOBAHHS
BJIAJIETh:

* CIOCOOHOCTHIO aHATM3UPOBATH U
OTIpEIEeIISITh TPEOOBAHUS K AU3aHHIIPOCKTY;
yMETh OBICTPO M 3PPEKTUBHO HCKAThH
HEO0XO0IMMYIO0 TEXHUYECKYIO HH()OPMAITUIO U
OPUEHTHUPOBATHCS B HEM, a TAKIKE YMETh
ObICTPO U YPPEKTUBHO HAXOIUTH YKE
CYIIECTBYIOIINE PEIICHUS TTOA00HBIX 3a/1a4 1
I'PaMOTHO OIICHUBATh MX MPUMEHUMOCTh K
MIOCTaBJICHHOM 3a/1a4e; yMETh CHHTE3UPOBATh
Ha0OP BO3MOXKHBIX PEUICHUH 3a/1a4y WU
MOJIXOJIOB K BBIMOJTHEHUIO TU3AWHIIPOCKTA;
HAyYHO 00OCHOBATh CBOU MPEIOKECHHUS




IIK-5

CriocoOHOCThIO
KOHCTPYHPOBATh
IIPEAMETBHI, TOBAapBHI,
IIPOMBIIIJICHHBIC
0o0pasiibl,  KOJUIEKIIUH,
KOMIIJICKCHI,
COOpY>KEHHUsI, 0OBEKTHI, B
TOM YHCIIC JIUISl CO3/IaHUs
JOCTYIIHOM CPEJbI.

3HAThb:

TEOPETUUECKUE U TIPAKTUUECKUE
MOJIXOJIBI K BBIOOPY MaTepUaIoB U
KOHCTPYKTHUBHBIX PEIICHUN, TOHUMATh
X BIMSHHUE HA IU3alH
pa3pabaTeiBaeMOro 00bEKTA.

[Tpunmune! BeimonHenuss CAE-ananusa.
(CucTtembl HHXEHEPHOTO aHAJIM3a)

yMeThb:

* [IpuMeHATH NOJyd4EHHBIE 3HAHUS TIPH

aHajan3e qu3aiHa U ONTUMHU3AIIN
KOHCTPYKHI/II/I HpOMI)IHIJ'IeHHI)IX O6T)€KTOB.
Bectu nuanor ¢ KOHCTPYKTOpaMH U
WHXXCHEPaAMU HCTIOB3Ys
po¢eCCHOHATBHBIC TEPMUHBI U IOHATHSA.
B 3aBUCUMOCTHU OT TUIIA
pa3pabaThIBAEMOTO MTPOMBIITICHHOTO
00beKTa, T0100paTh MOIXOISIINE
MaTepI/IaJ'IBI nu CHOCO6I)I NU3rOTOBJICHUSA C
Y4eTOM aHaJln3a ero XapakTePHBIX
ocoOeHHOCTeH, QYHKITUH.
OpueHTHPOBATHCS B TEXHOJIOTHSIX U
CTOUMOCTH TIPOU3BO/ICTBA JJIs PA3IMUHBIX
MaTepuaioB 1

[IpaBunbHO 3a7aBaTh MApaMETPhI
HCCIEA0BAHUS U OTCIIEKUBATh TOYHOCTD
MOJTy9aeMbIX PE3YJIbTATOB.
OpueHTHPOBATHCS B TPUMEHSIEMBIX K

HCCIICTYEMOMY OOBEKTY MEXaHHMYECKUX
napameTpax u orpaHudeHusix. [IpaBuibHO
WHTEPIPETUPOBATH MOTYYCHHBIC PE3YIbTAThI
U1 JaJbHENIIEH ONTUMU3AIINHA
pa3zpabaThiBacMOT0 0OBEKTA. BJIAAETh:

* [Ipuemamu ObICTPOTO aHAIM3A

HaIpspKeHUH, nedopmaluii 1 3anaca
npouHocty B CAE-nporpammax.
Metonamu u cTpaTerusiMu ONTUMU3AINH
JanbHENIIero Au3aiiHa IPOMBIIIEHHOTO
00BbeKTa Ha OCHOBE TMOJTYYEHHBIX
pE3yNbTATOB.

4.

CTpykTypa u conepkaHne TMCUUILIUHBI.




OO6masi TpyJIOEMKOCTh AUCIHUILIMHBI COCTaBIsieT 2 3a4€THBIX €IUHMIIBI, T.€. /2
aKaJeMHUYEeCKUX yaca (13 HuX 36 yaca — caMoCTosATeIbHasl padoTa CTy/IEHTOB).

Paznens! nuciuminael «MexaHHKay H3yJaloTcs Ha BTOpOM Kypce, B 1-om cemectpe.

Ilnan cemectpa: nekuuu — 1 ak. yac B Hegemto (18 yacoB), mabopatopHble 3aHATUSA
— 1 ak. yac B Hezlemno0. 2 aK. yaca camocTosiTesbHas padota (36 yaco), popMa KOHTPOJIA —

3a4eT.
4.1. Pa3nespl AMCHUIINH M BUABLI 3AHATHM:
Ne
Pa3nen nuciunauHbI
ceMecTpa

1.1 | Mexanuka. TeopeTnueckasi MEXaHHUKa.

1.2 | MexaHuKa CIUIOUIHBIX CPE.

1.3 | Mexanuka eopMupyemMoro TBEpOTo Tea.

1.4 | ConpOoTuBIEHNE MAaTEPUAIIOB.

1 cemecTp| 15 Teopun npounocTu. Teopus paspyuieHus.

1.6 | CucTeMbl HH)KEHEPHOT 0 aHAJIN3a
1.7 | KOHCTpYKIIMOHHBIE MaTEPUAIbI

1.8 | [IpoexTrpoBaHUE KOHCTPYKIIUI
1.9 | Teopus MalIMH U MEXAHU3MOB.

CtpykTypa u coaep:kaHue TUCIUIUTHHBI «MeXaHuKay Mo CpoKaM U BUAaM paboThl
oTpaxxeHsl B [Ipunoxxenuu 1. YpoBens nogauu matepuana — «lIpencrapienue o...».

4.2. Conepsxkanue pa3aejioB TUCHUNTHHBI:

1. Mexanuka. TeopeTnueckast MEXaHUKa.
1.1. Onpenenenue «Mexanuku», Paznensl mexanuku. TeopeTnueckas MeXaHHUKa.
CnenuanbHble MEXaHUYECKUE AUCUUIIIMHBI. 3aKOHBI MEXaHUKH.
1.2. Umnynbc u 3Heprusi. JHeprus. Buasl.
1.3. Mexannueckue cucteMbl. MexaHnka MaTepuaIbHOM TOUKHU.
2. MexaHuKa CIUIOIIHBIX CPE.
3. Mexanuka nedopmupyemMoro TBEPIOTO TeNA.
3.1. Mexanuka neopMupyemMoro TBEPIOTO Tea.
3.2. TloBeneHne MaTepualia mpy HArpy>kKeHUU. TeOpus yIpyrocTH.
Teopust mactt yHOCTH. TeopHs MOJI3YUYECTH.

4. ComnpoTHUBIICHHE MATEPUATIOB.



4.1. Conpotusnenue matepuanoB. [lonstus. Hanpsokenus. epopmamms. CBoiicTa
Marepuaia. [ unoressl u gonmynieHus.

4.2. Nebopmanusi. Bunpl. Buabl Hanps>k€HHOTO coctosiHus MaTepuana. KapTunsl
nehopMaliOHHON paboThl MaTepHalia MPU PA3TMUYHBIX MOAEISIX HATPYKEHUS.

4.3. BiiisiHue TeMInepaTtypbl Ha MEXaHUYECKUE CBOWCTBA MAaTEpUAJIOB.

5. Teopuu npounoctu. Teopust pazpyieHus.
5.1. Teopuu npouHOCTH. Teopus paspylieHuUs.
5.2. KoH1IeHTpaTOp HaIpsKEHUM. Y CTamoCcTh Marepuana. MexaHu3M yCTajJOCTHOTO
paspymenus. Y nap. Tpemmuna.
5.3. MeToapl CHUKEHUS KOHLEHTPALIUK HAPSKEHU N
6. CucTtembl HH)KEHEPHOIO aHAJIN3a

6.1. MeTo1 KOHEUHBIX 3JIEMEHTOB.

6.2. Cucremsl uxkeHepHoro ananuza (CAE). [Ipumenenue.
7. KoHCTpYKIIMOHHBIE MaTepHAIbI.

7.1. KoHCTpyKIIMOHHBIE MaTepuanbl. Buabl. Pasnuuus.

7.2. AMopdubie matepuanbl. CTpyKTypa, MEXaHUYECKUE CBOMCTBA.

7.3.TlonumepHbie  MaTepuasibl. MexaHMYECKHE CBOWCTBA, CTPYKTypa, cdepsl
IIPUMEHEHUSI.

7.4. AHM30TpOIIHBIE CBOKMCTBA. lIpriMEHEHHE BEIIECTB C AaHU30TPONHUEN CBOMCTB IS
CO3/1aHUsI KOHCTPYKIIMOHHBIX MaTepUaoB.

7.5. KoMmo3zutHele Marepuanbl. MeXxaHUYECKHE CBOWCTBA, CTPYKTypa, cdepsl
npuMeHeHus. [IpoekTtupoBanue wmarepuanioB € 3aJaHHBIMM MEXaHUYECKUMHU
CBOWCTBaMH.

7.6. TexHOJIOrMM MPOU3BOJCTBA Il PA3JIMYHBIX BUJ0B MaTEPUAJIOB.

7.7. Anarpamma M. Dmi6u. [IpuHuume: BeIOOpa KOHCTPYKIIMOHHOTO MaTepuara.

8. IlpoekTupoBaHKE KOHCTPYKIIHMA

8.1. PaBHoBécue. CtereHu cBOOOBI. [IpHHITHIT BO3MOXKHBIX ITEPEMEIICHH.

8.2. IloTeps ycTroitunBoCTH. BiusiHuE sIBJICHNS HA MPOSKTUPOBAHUE.

8.3. KOHCTpYKTUBHBIE YCUJIEHUSI.

8.4.Tlpodunu ¢ oTKpeITEIM ceueHueM. [Ipodunu c 3akpeIThiM ceueHueM. Pebpo
xectkoctu. Korconpraas 6anka. Korconb. KpoHmTeits.

8.5. OnTrMH3aLKs KOHCTPYKIUH O] ONIpeIeIEHHbIE BUIBI Je(hOpMAIIHiA.

8.6. IlonsiTHE YCTOMYMBBIN AU3AMH.

8.7. Ctpareruu U METOIbI O0JIErYeHUsI KOHCTPYKITHH.

8.8. Tencerputu. [IpruMepbl TPUMEHEHHS CTPATETUH.

8.9.3amac mnpouHoctH. Ko3dduuuent 3amaca NpPoOYHOCTH Ui pa3HBIX BHJIOB
KOHCTPYKIHUU.



9. Teopuss wmamuun u MexaHusmMoB (TMM). OcHoBHbIE TOHATHS. MeXaHU3MBI.
Mexannueckas nepegaya.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTUH.

Meronuka  mpenojaBaHus — AUCHUIUIMHBL  «MexaHuka» W peanu3auus
KOMIIETEHTHOCTHOTO TOJIX0J]a B U3JIOKEHUU W BOCHPUATHH MaTepuaja MpeaycMaTpUBaeT
MCIIOJIb30BaHUE CIAEAYIOIINX AKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBEACHUS IPYIIIOBBIX,
WHIUBUIYAbHBIX, ayTUTOPHBIX 3aHATHI, B COYETAHUHU C TACCUBHBIMU (popmMamMu (JIeKUus,
OIpOC), € 1eJIbI0 ((OPMHUPOBAHUS U PA3BUTHS TIPO(HECCUOHATBHBIX HABBIKOB, 00 yUaIOIINXCS

- MOATOTOBKA K BBHIMOJHEHUIO CAMOCTOSITEILHBIX PadoT;

- 3alllMTa U UHIUBUIYaAJIbHOE OOCYKJEHUE BBIMOIHIEMBIX 3TAllOB MPAKTUUYECKOTO
3a/laHus B paMKax JabopaTOpHOI U CaMOCTOSITENbHOU PaboThI;

- Jjexkuuu (C JAEMOHCTpalued TEeMaTHYECKUX CIIal-TIpe3eHTaluii U BHJIEO
(buIbMOB);

- naboparopHas paboTa, B paMKaX KOTOPOH 00CYKJAl0TCs OCHOBHBIE ITPOOJIEMBI,
U3JI0’KEHHBIE B JICKIUAX U CHOPMYITHPOBAHHbBIE B KAUECTBE JOMAIIHUX 33JIaHUN;

- nabopaTtopHasi paboTa, B paMKax KOTOPOH CTYIEHTbl CAMOCTOATENbHO PEIIAI0T
IpaKTUYECKUE 3a]]a4l 110 KOHCTPYMPOBAHUIO U JaJIbHEHIIEH ONTUMU3ALMY KOHCTPYKIIMNH;
- nabopaTtopHas paboTa, B paMKaxX KOTOPOM CTyI€HTaM JIEMOHCTPUPYIOTCS U Pa3bsICHIIOTCS
IPaKTUYECKUE METOJbl PEIICHUs 3a/lad C UCIOJIb30BaHMs CUCTEM HMHXEHEPHOrO aHaJln3a
(CAE);

- MHAMBHJyaJIbHbIE 3aJaHus B (popMe MOATOTOBKU pedepaToB U MpEe3eHTALUi; -
KPYIJIbIE CTOJIBI;

- MO3TOBBIE LITYPMBI.

6. OneHOYHbIE CPeICTBA /5l TEKYLIEero KOHTPOJISl YCIeBaeMOCTH, IPOMeKYy TOYHOM
aTTecTAIMM 10 UTOraM OCBOCHHUS TMCHUIJIMHBI U y4e0HO-MeTOANYeCKoe
o0ecrneyeHue CaMOCTOSITEIbHOM PadoThl CTYAECHTOB.

B nporiecce oOydeHHsI UCTIONB3YIOTCS CIECAYIONIUE OIEHOYHBIE (JOPMBI CAMOCTOSITEILHON
paboThI CTYJIEHTOB, OIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJISI YCTIEBAEMOCTH U UTOTOBOM
aTTeCTalUu:

- BBITNIOJHEHUE MPAKTHYECKOTO 3aJaHus B paMKax JJabopaTopHOM M CaMOCTOSITEIIBHON
paboThI 1 ero 3anuTa (M0 UHANBUAYATEHOMY 3aJaHUIO0 IS KAXKI0T0 00yJaronerocs);



- TIOATOTOBKA U BBICTYIUICHHE Ha Ja0OpAaTOPHOM 3aHSATUU C TIPE3CHTAIued W
00CyXICHHUEM Ha TEMY MPEbIAYIIEro 3ausaTus «Mexanukay (MHIUBUIYaTbHO JUISl KaXKI0TO
00y4Jaroierocs, Wiu rpynmbl 00yJaromumuxcs);

[IpumepHass TeMa NMPaKTUYECKOrO 3aJaHMsl, BBINOJHIEMOro O0y4arouuMucs Ha 2
CEMECTpE - «AHAJIU3 U ONTUMHU3ALUS KOHCTPYKIUMU OOBEKTA MPOMBILIIIEHHOTO JTU3aiiHay.

PaGota, BbINIONIHEHHAsT B paMKaX MPAaKTUYECKOIO 3a/JaHusl, MpeaycMaTpuBaeT cOop
Marepuaja 10 BBIJAHHOMY  3aJaHUI0, BBIIOJIHEHUE  YNPOUIEHHOM  31-MOJEnu
KOHCTPYKTUBHBIX 3JIEMEHTOB pa3padaTbiBaeMoro oObeKTa 1 MPOBEJIEHUE UX CTATUYECKOTO
aHanu3za no cpeacrtsam CAE-nporpamMmarypabl.

- jabopaTopHas M caMOCTOATeNbHas padoTa, cBsi3aHHas ¢ AucUUIUIMHON «[IpoekTHas
JEeSTENbHOCTb», TOCBAILCGHHAs aHajdu3y KOHCTPYKIMH, MaTepuajoB U crocoba
U3TOTOBJICHUSI pa3pabaThIBAEMOI0 MPOMBIIIJIEHHOTO O00BEKTa, MpeaycMaTpuBaronias
peanu3aiio TEOPETUUECKUX U MPAKTUYCCKUX HABBIKOB, 00YUYAIOIIMXCS TI0 HAPABJICHUIO
IBYX MUCHUIUINH, «[IpoekTHas nesTebHOCThY, «MeXaHuKay.
OO6pa3upl TpPaKTUYECKUX 3aJaHUN, KOHTPOJIBHBIX BOTIPOCOB M 3aJaHUN JJIA MPOBEICHUS
TEKYIEro KOHTPOJIS, SK3aMEHAIMOHHBIX OUJIETOB, IPUBEICHBI B IPUJIOKEHUH 2.

6.1. Onucanue nmoka3zarejeil U KPUTEPHEB OLEHUBAHUS KOMIIETEHIIUIA,
(opMupyeMbIX IO HTOraM OCBOEHUS JUCUMILIHHBI (MOAYJIsl), OMMCAHUE IIKAJ
OlleHMBAHMSI.

ITokazareneM oleHHBaHUS KOMIICTCHIIMNA Ha Pa3IMYHBIX dTanax ux (GopMUpoBaHUS
SBISIETCS. JIOCTHIKEHHE OOYYaroUMMUCS ITUIAHUPYEMBIX pEe3yJbTaTOB OOyYEHHUS TIO
JTUCHUIUIMHE (MOJYJIIO).

[IIxanp! OlICHUBAHKS PE3YIbTATOB ATTECTAIIUH U X OITUCAHUE:

dopma aTrrecTaunu: 3aver.

Hroropas arrectanus oOydaronuxcs B GopMe 3a4éTa MPOBOAMUTCS 10 Pe3ybTaTaM
BBITIOJTHCHUS BCEX BHUIOB Y4eOHOH pabOThI, NMPEAYCMOTPEHHBIX YYCOHBIM ILIAHOM IIO
JTAHHOW TUCIMIUIMHE (MOIYJIIO), IIPU 3TOM YUUTHIBAIOTCS PE3YyJIbTAThl TEKYIIETr0 KOHTPOJIS
ycreBaeMOCTH B TedeHHe cemectpa. OIeHKA CTEMEHW JOCTHIXKEHHS OO0ydYaroluMHCS
IJIAHUPYEMBIX  PE3yJIbTaTOB OOYYCHHUS 110 JUCHUIUITMHE (MOJYIIO) IPOBOIUTCS
IpernoaaBaTeeM, BEIYIIUM 3aHATHS 10 JHCIUIUTMHE (MOJYJII0) METOJIOM JSKCIEPTHOM
orneHnku. Ilo wToram arrecramuu MO AUCHHUIUIMHE (MOIYJIIO) BBICTABISETCS OICHKA
«3aYTCHOY WIIH «HE 3a4TCHOM.

K umocosoii ammecmayuu 0onyckaromcs moibko cmyOeHmbl, 8bINOJIHUBULUE BCE
8UObL Y4eOHOU pabombl, npedycMompeHHvle paboueli nPocpammol N0 OUCYUNIUHE
«MexaHuka»



Hlkana
OLICHUBaHUA

Onucanue

3a4TeHO

BoinosniHeHbl Bce BUABI y4eOHOM paOOThl, MPELyCMOTPEHHBIE
yueOHbIM IaHOM. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE
3HAHWM, YMEHHWI, HABBIKOB IMPOEKTUPOBAHUS MPOMBIIIJIEHHOTO
00BEKTa, € Yy4ETOM KOHCTPYKLUHMOHHBIX  OCOOEHHOCTEM,
npuOOpeTeHHbIX B mpouecce oOydenus. [lpu sTom mMoryT ObITh
JIOTTYIIeHbl HE3HAYUTENIbHbIE OUTMOKH, HETOYHOCTH, 3aTPYAHEHUS
IpY aHATIMTUYECKUX Olepalusix, NepeHoce 3HaHU U yMEHUH Ha
HOBBI€, HECTAHAAPTHbIE CUTYALIUH.

He 3aureno

He BblmosnHeHsl ofauH WM Oojiee BHIOB y4eOHOM paboThI,
npeayCMOTpEHHbIE y4eOHbIM MIaHOM. CTYAEHT JEMOHCTPHUPYET
HEIOJIHOE COOTBETCTBHUE 3HAHMH, YMEHUM, HABBIKOB
IMPOCKTUPOBAHUSI ~ TPOMBIIUICHHOTO  O00BEKTa, C  Y4ETOM
KOHCTPYKIIMOHHBIX OCOOCHHOCTEH, MPHUOOPETEHHBIX B IMPOIECCE
oOydenus. JlomyiieHbl 3HAYWUTENIbHBIE OINMOKH, HETOYHOCTH,
3aTPYyAHEHUS MIPY aHATTUTUYECKUX OTIEpaLIUsIX, IEPEHOCE 3HAHUH U
YMEHHI Ha HOBBI€, HECTAHAAPTHBIE CUTYAIIUH.

6.2. ®oHA OLIEHOYHBIX CPECTB /sl IPOBeJAeHUA UTOrOBOM aTTECTALMHU 00yYAK0IIHXCS

6.2.1. TlepeueHp KOMIETEHIIMA C yKa3aHHEM ATAaIlOB UX (POPMHUpPOBAHUS B Mpoliecce

Mo JMCUHUILINHE (MOXYJII0).

OCBOCHHUS 00pa30BaTEIbHON MTPOTPAMMBI.

B pesynpraTe OCBOEHHS ~ IUCHMILIMHBI (Momynst)  hOpMHUPYIOTCS
CICAYOMNUEC KOMIICTCHIIMN :
Kon B pesyabTare ocBoeHus1 00pa3oBaTeIbHOM NPOrPaMMBbI 00yUAOIIUICSH
KOMIIeTeHIIHH JOJIZKeH 00J1a1aTh

OK-7 CriocoOHOCTBIO K CAMOOPTaHU3aIMK U CaMOOOpPa30BAHUIO

TK-5 CrocoOHOCTBIO KOHCTPYHPOBATh IPEAMETHI, TOBAPHI, HPOMBIIIJICHHbIE
00pa31bl, KOJJIEKIMH, KOMILJIEKCHI, COOPYKEHHsI, 00BEKTHI, B TOM YUCIIE JUIs
CO3/IaHUs JIOCTYITHOM Cpeibl.
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B npouecce ocBoeHns 00pa3oBaTenbHON MPOrpaMMBbl JaHHBIE KOMIIETEHIIMH, B TOM
YlUClIE WX OTAEJbHbIE KOMIIOHEHTBI, (OPMHUPYIOTCA IMOATAHO B XOJE€ OCBOCHHUSA
oOy4YaromuMHCs JUCHUIUIMH (MOJYJIEl), TPAKTUK B COOTBETCTBHM C YYEOHBIM IJIAHOM U
KaJICHJapHbIM I'pauKOM y4eOHOro mporecca.

7. YueOHO-MeTOAMYeCKOe U HH(OPMALIMOHHOE 00ecieyeHne JUCHUILTHHBI.

a) OCHOBHaf JuTeparTypa:

1. Kounna T. b., Pognonnes H. H.

Teopust MexaHU3MOB U MalIuH: MeTouYecKue yKa3aHus K BbITIOJIHEHUIO
KOHTPOJIBHOM pabOTHI CTYJICHTOB IO JUCHHUIUTMHAM: « TeopeTudeckas U MpuKIIaHas
MexaHuka, «TeopeTuyeckas u TEXHUYECKasi MEXaHUKay
https://e.lanbook.com/book/208157

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

MopenupoBaHrue KHHEMATHKHU TUIOCKUX MHOT'O3BEHHBIX MEXaHU3MOB B cpefie YdueOHoe
noco0ue mo qucHuIuInHe « TeopeTudeckas MexaHuKa

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

3. I'opuakoBa A.1O.
MI/IKOHOFI/I}I: y‘{€6H0€ HOCO6I/I€ 10 JUCHHUIIIINHE «MCX&HI/IKa»
https://e.lanbook.com/book/74460

8) npozpammuoe obecneueHue u UHMEPHEN-PecypCol:

[IporpammHoe obecrnieueHre B KOMIIBIOTEPHOM Kilacce TpeOyeTcsi B BUJIE MTPOrPaMM,
uMermmux Moayiu cucrteM uHxeHepHoro ananusa (CAE), CAD-monenupoBaHusi, TaKuX
kak SolidWorks Simulation, Inventor, Fusion360. Beixoa B UHTEpHET. unmepHnem-pecypcol.

Autodesk Sustainability Workshop. Autodesk

Cmpagka mo SOLIDWORKS. Dassault Systems

8. MarepuajnbHo-TeXHHYECKOE 00ecrevyeHue JUCHUIIMHBI.
* Jlexuuonnas aymgutopus kadeapbl «Juzaitn» Ayn b 410,
OCHAIIIEHHAs

MIPOCKTOPOM C MHTEPAKTHUBHOM TOCKOH U mapTaMu Jisi pabOThI CTYICHTOB

*  Cnenmanu3upoBaHHAS KOMIBIOTEPHAS ayIUTOpUs Kadeaps
«duzaitny Ayn b411-412, ocHamieHHBIE TIPOEKTOPOM C HMHTEPAKTUBHOW JOCKOW U
paboynMH  KOMIIBIOTEPAMH, TIPUTOMHBIMH Ui pabOThl BCE y4eOHOW TPYMIIbI
onHoBpeMenHo. Kommbrorepusie mporpammbl CAD, CAE, takue kak SolidWorks
Simulation, Inventor, Fusion360. Beixoa B HHTEpPHET.
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https://e.lanbook.com/book/74460

9. Meroguyeckue peKOMEHIAUHMHM JUII CAMOCTOSITEIbHOM
padoThI CTYACHTOB:

Iukn Autodesk Sustainability Workshop. Autodesk

Routledge Handbook of Sustainable Design. Rachel Beth Egenhoefer

Structural Integrity Analysis. Igor Kokcharov

PykoBoncTtBO st ywamuxcsi 1O M3YYEHUIO MPOTPAMMHOIO  OOeCreueHUs
SolidWorks®, SolidWorks Education.

Wnxenepusiit ananus cpencreamu [-FLEX. Cepreit babuues.

Anp0OM TEUEHHUH XUAKOCTEH U ra3oB. MunToH BaH JIpitk

10. MeTonnueckue peKOMeHIALMH IS IpenoJaBaTeJis:

Teopernueckas MmexaHuka: Y4eOHHK ISl yHUBEPCUTETOB. 3-€ u3a. Mapkees A. I1.
OCHOBBI MEXaHUKH CIUTOMIHOM cpeabl. I'.JI. BpoBko MexaHuKa CIUIONIHOW CPEIbI.
Nnpromun A. A.

VYnoTHeHNEe, KOHCONIHUAALMS U pa3pyLICHUE IOPUCTHIX MaTepUanoB. Bagum
Cy6uu, Buxrop /lemun, Hukonait [llectakos

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

Teopust nedopmupyemoro TBepaoro tena. H. iBanos

Peosnorus nonmumepos. I2.T. Cesepc

[TonumepHble KOMNO3MLIUOHHBIE MaTepraibl. CTpykTypa. CBoiicTBa. TexHomoruu.
Kepbep M. JI.

Conportusienue marepuainoB. deonocnes B. 1.

Structural Integrity Analysis. Igor Kokcharov

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

Cmpagka mo SOLIDWORKS. Dassault Systems

Nuxenepusiit ananu3 cpeacrBamu 1-FLEX. Cepreit babuues.

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

Anbp00M TEUCHUMN XHAKOCTEH U ra30B. MuIITOH BaH [Pk
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CTpykTypa ¥ conepxanue JUCUUILTHHBI « VM eXaHUKa) 10 HANIPABJIEHUIO MOATO0TOBKH
54.03.01 «/Iuzaiin» (0axajaBp)

[Tpunoxenue 1.

n/n

Pa3pen

Cemecm

Hepens
cemecrpa

Buabi yueOHoli padoThl,
BKJIIOY st
CaMOCTOSITEIbHYIO padoTy
CTYIEHTOB, H TPY10€MKOCTh
B Hyacax

Buabi camocTosiTe/IbHOI padoThl
CTYJACHTOB

Dopm
bl
arTec
TAUMHU

JI ICI:/ Jlab | CPC | KCP

K.P. | KIIL | PI'P | Pedepar

IlepBbIii cemecTp

11

Beenenue. Onpenesnenne «MexaHUKH,
Pasznennl Mmexanuku. Teopernueckas
Mexannka. CrnenuajbHble MeXaHNYeCKHe
AUCHUILINHBI. 3AKOHBI MEXaHUKHU.
Nmnyabe u 3Heprus. JHeprus. Buabl.
Mexannveckne cucreMbl. MexaHuka
MaTepUAJIbHON TOYKH.

1-2

1.2

MexaHMKa CIUIOIIHBIX Cpel.
Mexanuka 1e)opMUpPYyeMOro TBEPAOTo
Tesaa. [loBenenne marepuasia npu

Harpy:kenun. Teopus ynpyrocru. Tedpus
mjaacTi yHocTu. Teopust moszyvecTu.

3-4

13

ConporuBienue marepuason. IlonsaTus.
Hanpsixenusi. lepopmanus. CBoiictBa
MartepuaJa. 'unoresnl 1 fomyieHus.
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14

Hedopmanus. Buabl. Buasl
HANPSAKEHHOT0 COCTOSTHUA MaTepuaJia.
Kapruns! nedopmannonHoii padborsl
MaTepHuaJia IpH Pa3jJIMYHbIX MOJEISX
HArpyskeHusi. Biausinue reMneparypsl Ha
MeXaHMYeCKHe CBOMCTBA MAaTepHaJIOB.

S-7

15

Camocmosmenvhas paboma
[Tpoananu3upoBaTh BUIBI HATPY30K H
negopmaruii, KOTOpbIM OyeT
MIOJIBEPraThCs, M/MIIM KOTOPBIM JIOJDKESH
MIPOTHBOCTOATH pa3padaThiBaeMblil OOBEKT.
[Ipoananu3upoBaTh TEMIIEpaTypHBIE
PEKUMBI SKCTUTyaTallMH U UX BIMSHUE HA
MeXaHHUYECKHEe CBOICTBA pa3padaThBaeMOTO
o0bekTa. ChopMynMpoBaTh MEXaHUUECKHE
CBOICTBa U TpeOOBaHUS K MaTepuaLy
pa3zpabaThIBa€MOTO 0OBEKTA.

S-7

1.6

Teopun npounoctu. Teopust
paspymenusi. Konuenrparop
HANPSIZKEHNH. Y CTAJI0CTh MaTepuaJa.
MexaHu3M yCTaJI0CTHOTO pa3pylleHusl.
Yaap. Tpémuna. MeToabl CHHKEHH S
KOHIEHTPAIUU HATIPSIKEHU I

14




1.7

Camocmosmenvuasn paboma
[Ipoananu3upoBaTh 1M3aliH
pa3pabaTeiBaeMOro 00hEKTa Ha MECTa
MOTCHIIMATFHON KOHIICHTPAIIUU
HanpspkeHui. [IpennokuTe n3MEHEHUS B
J3aliHE WK IEPECMOTPETh TPEOOBAHUS K
MaTepHuany KOHCTPYKIIUN
pa3pabaTeiBaeMOro 0ObCKTA.

7-9

18

MeTo1 KOHEYHBIX 3JIEMEHTOB.
Cucrembl nH:keHepHoro anajau3a (CAE).

IIpakTHuyeckoe NnpuMeHeHue.

9-12

1.9

Camocmosmenvras paboma BeIMOTHUTH
CTaTUYECKUI aHaJIU3 MPOCTEHNIIEeN
HECyIleW KOHCTPYKIUH €
ucnosb3oBanneM CAE-nmporpaMmarypsbl.
CopMynnpoBaTh BEIBO/IbI HA OCHOBE
pE3yJIbTaTOB aHAIM3a.

9-12

15




1.10

KoHncTrpykunonnbie marepuaibl. Buabl.

Pasimmuus. AMop¢pHbIe MaTepHaJIbl.
CrpykTypa, MexaHM4YecKHe CBOICTBA.
ITomumepHbIe MaTepHAJIBI.

MexanuyeckHe CBOMCTBA, CTPYKTYpAa,
cepbl npuMeHeHHsA. AHU30TPONUSA
cBoiicTB. [IpuMeHeHHe BemecTs ¢
AHM30TpPONHUel CBOKCTB ISl CO3AaHUS
KOHCTPYKIMOHHBIX MATEPHAJIOB.
KoMno3uTHbIe MaTepHAaJIbI.
MexaHn4yecKue CBOMCTBA, CTPYKTYpAa,
cepol npumenenns. IlpoekTupoBanue
MaTepHaJIOB C 32JaHHbIMH
MEeXaHMYEeCKUMHU CBOMCTBAMHU.
TexHoJI0rMU NPOU3BOACTBA LI
Pa3IMYHBIX BUAOB MATEPHAJIOB.
Junarpamma M. Dmou. IIpuHIunsI
BbI0Opa KOHCTPYKIIMOHHOI'0 MaTepuaJa.

12-16

111

CamocmoamenvHas paboma

Ha ocHoBe napopManmu, moaydeHHOH! B
paMKax JIEKIIUH, TaOOpaTOPHOU 1
CaMOCTOSITENILHOM paboThl, 10100paTh
HECKOJIbKO BapUaHTOB MAaTEPHAIIOB JIJIs
pazpabaTeiBaeMOro 00beKTa, ¢ y4ETOM
TpeOOBaHUMN SKCILTyaTaIlMU U TEXHOJIOTHIA
npousBojictBa. ChopMynupoBarthb
MIPEUMYIIECTBA U HEAOCTATKU KaXKIO0TO
Marepuana.

12-16

16




1.12

IIpoexkTHpPOBaHHE KOHCTPYKIUH
PaBHoBécue. CTeneHun cBOOOIBI.
IIpuHIMII BO3MOKHBIX IepeMeLleHil.
Moreps ycroiiuuBocTu. Biaussaue
SIBJICHHMS HA IPOEKTHPOBaHUe.
KoHCTpYKTHBHBIE YCHIICHHUS.
IIpo¢duiu ¢ OTKPBITHIM CEYECHHEM.

16-19

IIpo¢uau c 3akpbITHIM ceueHueM. Pedpo
xecTkocTU. KoncoapHas 0aka.
Koucoab. Kponmreiin.

OnTuMu3anus KOHCTPYKIMH MO
onpeaeJaéHHble BUAbI AedopMaiuii.
IHousitue ycroitunBblii Au3aiiH. CTparernu
U MeTOAbI 00JIer4YeHusi KOHCTPYKIMd.
Tencerpuru. crpareruu. 3anac
npoyHoctu. Koyppuumenr 3anaca
NPOYHOCTH AJI5l PA3HbIX BH/I0B
KOHCTPYKUMIA.
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1.13

Camocmosmenvuasn paboma

IIpoBecTH CTaTUYECKUM aHATIU3 MOJIEIIH
pa3pabaTeiBaeMOro 00bEKTa U €T0
KJIIOYEBBIX y3JIOB, IPUMEHUB BHIOPAHHOTO
Marepuana. [IpoananuzupoBars
[IOJIy4YE€HHBIE PE3YJIbTAThl U MPEIOKUTH
BAapUAHTHI ONITUMU3ALMN KOHCTPYKIIUH,
JU3aifHa WK BEIOOpA MaTepuaa, Jist

OOJIBIIEr0 COOTBETCTBHS Pa3padaTbIBAEMOIO
00BEeKTa IKCIUTyaTallHOHHBIM TPEOOBaHUSM.

[IpoBecTr MOBTOPHBIN aHAIU3 ITOCIIE
ONITUMH3AINH ¥ CPABHHUTH PE3YJIbTATHI.
CdhopMynrpoBaTh BEIBOIBI TI0 TOBOIY
YCHENTHOCTH MPOBEAEHHOHN pabOTHI 1
MIPEUIOKHUTH aJTbTePHATHBHBIC BAPHAHTHI
yIIydllIeHus Anu3aiiHa pa3pabaTeiBaeMoro
oObeKTa.

16-21

16

114

Teopust MamuuH U Mexauusmos (TMM).
OcHoBHBIE MOHATHA. MeXaHU3MBI.

Mexanunueckas nepeaaya.

19-21

d’opma ammecmauuu

19-21

Bcero gacos o JUCHUITIIIMHC
BO BTOPOM CEMECTPE

18

18

36

18




Ipunooicenue 1k
paboueii npoepamme MUHUCTEPCTBO OBPA30BAHMS 1 HAYKU POCCUICKOM ®EEPALIN
®EJIEPAJILHOE T'OCYIAPCTBEHHOE BIOJIPKETHOE OBPA3OBATEJILHOE VUPEXJIEHUE BBICHIIEIO OBPA3OBAHUSA

«MOCKOBCKU NOJIUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHMM MOJIUTEX)

Hanpasnenue noarotosku: 54.03.01 JJU3AVH
OII (mmpodmb): «ITpoMBIIIIICHHBIN CPEACTBY
®opma o0ydeHus: OuHast
Bun npodeccuonansaoit aesrensHocTu: (B coorBercTBrn ¢ @I'OC BO)

Kadenpa: luzaitn

®OHJ ONEHOYHLIX CPEACTB 11O AMCHUIIJIMHE:

«MexaHHuKa)

Cocras: 1. [IaciopT ¢oHIA 0O1LIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEJACTB:
1. Iloka3aTeb ypoBHs C(hpOPMHUPOBAHHOCTH KOMIIETEHIIUH

2. [lepevyeHb OLIEHOYHBIX CPEJICTB IO AU CHHUILIMHE.
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MOKA3ATEJIb YPOBHA CPOPMUPOBAHHOCTH KOMIIETEHLIUI

Tabnuua 1

Mexanuka

®I'OC BO 54.03.01 «/Iuzaiin»

B nporniecce ocBoeHMS TaHHOM NUCIMIUIAHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIEAYIONME 001eKYJIbTYPHbIE KOMIETEHIIHH:

KOMIIETEHIIUA S =
= S
TexHoJiorus = = 3 .
11 SRS Crenenu ypoBHel 0CBOeHUS
UHJIEKC, €peuyeHb KOMIIOHEHTOB (bOPMHPOBaHFﬂ SEs KoMmeTesmit
OOPMYJIMPOBKA KOMIIETEHIIUH = &




OK-7 3HATDH: CamocrosTenpHas N ba30Bblil ypOBEHbD:

Cr1ocoGHOCTE K * UMETb JIOTUYECKOE MBILIJICHUE, UMETh HAyYHbI TOJXO0 pabora, K-3 BOCIPOU3BOJCTBO ITOJIYYEHHBIX
CaMOOPIaHu3aluu U K MIOCTAHOBKE U PEILICHUIO MPUKIIAIHBIX 3a/1a4, Jlaboparopnas K-C 3HaHUH B X0/I€ TEKYILIETO KOHTPOJIS
camMo00pa30BaHUIO o0magath 00l TEXHUYECKOH KyJIbTypoii Oy IyIiero pabora JC IHoBbIIeHHBI YPOBEHb:
cnenuanucra (00pa3 MBIIUICHUS, SI3BIK). VO MIPAKTUYECKOE IIPUMEHEHHUE
yMeTh: Tp MOJTYYEHHBIX 3HAHHI B MTPOLIECCE
¢ KPUTUYCCKHU OILICHUBATh CBOM JOCTOMHCTBA U IMMOATOTOBKM K CCMUHApam, K
HEOOCTAaTKU, HAMCTUTD IYTH U BI)I6paTI> cpeacTBa BBICTYIUVICHUIO C JOKJIaJJOM

CaMOCOBEPIIEHCTBOBAHUS

BJIaJIeTh:

* aHAJIM3UPOBATh U ONPEAEIATh TPEOOBaHUS K
TM3alHIPOEKTY; YMETh ObICTPO U A3PPEKTUBHO UCKATh
HEO0OX0TMMYIO TEXHHUUYECKYIO HH(OPMALIUIO U
OPUEHTUPOBATHCS B HEM, a TaKkKe YMETh ObICTPO U
3¢ (dEeKTUBHO HAXOIUTh YXKE CYHIECTBYIOIINE PEIICHUS
0I00HBIX 3a/1a4 U TPAMOTHO OLIEHUBATh UX
IIPUMEHUMOCTb K ITIOCTAaBJICHHOH 3a/1aue; yMeTh
CHUHTE3MpOBATh HA0OP BO3MOXKHBIX pEIIEHUH 3a1aun
WX MOJIXO0B K BBIIOJHEHUIO U3aiH-IIPOEKTa;
Hay4HO 00OCHOBAThH CBOU MPEATIOKEHHUS.

17




IK-5 Cnoco6HOCTH
KOHCTPYUPOBATh
MIPEIMETHI, TOBAPEI,
MIPOMBIIIICHHBIC
00pasIbl,
KOJIJICKITHH,
KOMILJICKCHI,
COOPYXKEHHUS,
OOBEKTHI, B TOM
qUCyIe IS CO3JIaHMS
JIOCTYITHOM CpebI.

3HATh:

* TEOPETUUYECKHE U TPAKTUIECKUE TTOAX0/IbI K BBIOOPY
MaTepHUaIoB U KOHCTPYKTUBHBIX PEILICHUN, TOHUMATh
UX BJIMSIHUE Ha IM3aiiH pa3zpabaThiBaeMOro oObeKTa.

* [Ipuntumne! Bemmonnenust CAE-ananusa.
(CucTtembl HHKEHEPHOTO aHAJIN3a)

yMeTh:

* [IpuMeHATh OTy4eHHBIE 3HAHNS TP aHAIM3E TU3aiHa
Y ONTUMU3ALMY KOHCTPYKLIUH TPOMBIIIJIEHHBIX
00BeKTOB. BecTu uanor ¢ KOHCTpYKTOpaMu U
WH)XEHEPaMHU UCTIOJIb3Ys POPECCHOHATbHbBIE TEPMUHBI
U TTOHATHA.

B 3aBUCUMOCTH OT THIIA pa3pabaThIBAMOTro
MIPOMBIIIJIEHHOTO 00BEKTa, TOA00PATh MOAXOISIIIHNE
MaTePHAJIBI U CTIOCOOBI H3TOTOBJICHUS C YIETOM
aHaJIM3a ero XapaKTePHbIX 0COOEHHOCTEH, (DYHKITUH.
OpHeHTHPOBATHCS B TEXHOJIOTUSX U CTOUMOCTH
MIPOU3BOJICTBA JJISl PA3IMYHBIX MAaTEPUAIIOB U
[IpaBunbHO 3a7aBaTh MapaMeTpPhbl HCCIEA0BAHUS U
OTCIIEKUBATh TOYHOCTb MOJTy4a€MbIX PE3YIbTATOB.
OpueHTHPOBATHCS B IPUMEHSIEMBIX K UCCIIEIYEMOMY
00BEKTY MEXaHMUECKUX [TapaMeTpax U OrpaHUYCHHSIX.
[IpaBuIbHO UHTEPIIPETUPOBATD MOTYUYECHHBIE
pe3yNbTaThl Ui JaJbHEUIIEH ONTUMU3aLNN
pa3pabaThIBa€MOT0o 0OBbEKTa.

BJIAJIETh:

* [Ipuemamu OBICTPOTO aHAJIN3a HATIPSDKECHHIA,
nedopmaruii 1 3anaca npoynoctd B CAE-miporpammax.
MeTto1amMu U CTpaTEeTUsIMU OITUMU3AIINHN TaTbHEHIIIero
IM3aifHa POMBIIIEHHOTO 00bEKTa Ha OCHOBE
MIOJIy4YEHHBIX PE3yIbTaTOB.

Jlexrms,
CamocrosiTenbHast
pabora,
Jlaboparopnas
pabora

ba3oBblii ypoBeHb

- JEMOHCTPUPYET YACTUYHOE
COOTBETCTBUE CIEAYIOIINX 3HAHUN:
OCHOBHBIX MPUHIIUIIOB
MIPOEKTUPOBAHUST 0OBEKTOB
IIPOMBILJIEHHOTO IU3aliHa, HO
JIOITYCKAIOTCSl HE3HAUUTEIbHBIE
OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS
IIPU AHAJTUTUYECKUX OIEpalMsIX.
IloBbIlIEHHBIH YPOBEHb

- JIEMOHCTPHUPYET MOJTHOE
COOTBETCTBHUE CJIEAYIOIINX 3HAHUMA:
OCHOBHBIX MPUHIIATIOB
MIPOEKTUPOBAHUS 0OBEKTOB
MIPOMBIIIJIEHHOTO JU3aifHa, CBOOOTHO
omnepupyeT NpruoOpeTeHHBIMU
3HAHUSIMH.

**- CokparieHus popM OLIEHOUHBIX CPE/ICTB CM. B IpHiIoKeHHH 2 K PIT




[Mpunoxenue 2

Ilepeuens oyenounvix cpeocme no oucyunaune «Mexanurka»

HanmvenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakTeprcTHKa OIIEHOYHOTO OLIEGHOYHOTO CPEJICTBA B
oC CpencTBa CpeacTBa ®0C
CoBMecTHasi  JCSITEIBHOCTh  TPYIIIBI
oOyJaromuxcs ¥ HEJIarormyecKoro
[paboTHHKA noJt yIIpaBJeHUEM
MeJarorn4eckoro pabOTHUKA C IEJbIO
JlenoBast u/unm BrlisBiieHre anroputMa
pelieHns yueOHbIX U IpodeccnoHalbHO - .
1 |poneBas urpa CO3/aHus TU3aiiHa 00bEKTOB
OPHUEHTUPOBAHHBIX 3371249 ITyTEM HTPOBOTO .
(AN) - . [IPOMBIIIJICHHOT'O JU3anHa.
MOJICTTMPOBAHUSl pEeAbHONW TPOOIEMHOM
cutyanuu. [103BONIsIET OIICHNBATh YMEHHUE
QHAIM3UPOBATH W peIlaTh THIHUYHBIC
npodeccrnoHaNbHBIC 3a/1a4H.
[Tonck pemrennit
[IpoGiemMHOE 3a1aHKEe, B KOTOPOM TIPEIUTOKEHHBIX
00ydJaromeMycst IpeIIaraloT OCMBICITUTD Mperio1aBaTeeM
9 Keiic-3amaya (K- [peasibHYI0 PO (hecCHOHATBHO- [IPAKTUYECKUX 33724,
3) OPUEHTUPOBAHHYIO CUTYALHUIO, COOTHOCAIIUXCS €
HEOOXOAUMYIO ISl PELICHHUS JaHHOM [IPOXOAMMBIM MaTEpHAIIOM B
MpoGIeMbI pamMKax J1abopaTOPHBIX
3aHATAN
CpencTBo KOHTPOJISI yCBOCHUS y4eOHOTO
MaTepuaia TeMbI, pa3/elia Win pa3iesnoB
KosutokBu MUCLIUIUIMHBI, OPraHU30BaHHOE KaK yueOHOe
3 ™ > OP ya OTCyTCTBYET
(K) 3aHATHE B BUJE COOECEN0BaHUS
Me1arornyeckoro paboTHUKA €
00y4aIOIIMMHUCS.
CpencTBo MpoOBEpPKU YMEHUN IPUMEHSTH
KonTponpsHas pabota p POBEPIH yM P
4 (K/P) MOJIy4YeHHbIC 3HAHUS IS PEIICHUs 3aa4 OTCyTCTBYET

OIIPCACIICHHOT'O TUIIA ITO0 TEME UJIN pPa3acily
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Kpyrasi cron,
TTMCKYCCHS,
[10JIEMUKA,
TICIIYT, 1e0aThl
(K-C)

OneHOYHbIE CPEACTBA, TIO3BOJISAIOIINE
BKJIFOYUTH 00Y4arOIIUXCs B MPOIECC
00CYXJIEHUS CHOPHOTO BOIIPOCa, TPOOIEMBI
U OLICHUTH UX YMEHHE apr'yMEHTHPOBAThL
COOCTBEHHYIO TOUKY 3pEHHUSI.

[Touck pemeHnit
[IPEUI0KEHHBIX
[pernojaBaTeaeM
AQHAIUTUYECKUX 3a]1a4,
COOTHOCSIILIUXCS C
[IPOXOUMBIM MaTEpHaIOM B
paMKax JICKUUN 1
1a00paTOPHBIX 3aHATHIA

KoHeuHBII TPOTYKT, IOJIy4aeMblii B
[pe3yJIbTaTe MIIAHUPOBAHUS U BBITIOJIHEHUS
KOMILJIEKCA Y4EOHBIX U UCCIIEI0BATENbCKUX
3amanuii. [103BoOJIIET OLIEHUTH YMEHUS
00YyJaroIIUXCsl CAMOCTOSITEIIbHO
KOHCTPYHPOBATh CBOM 3HAHMSI B IIpOLiecce

COBOKYITHOCTh
CaMOCTOSITENIbHBIX paboT 110
(bopMyIUpOBKY TpeOOBaHU

[TpoekT [peIIeHUs TPAKTUYECKUX 3a7a9 U pooOIIeM, W JajdbHEWIIen

(ID) OpUEHTUPOBATHCS B MH(OPMALIMOHHOM ONTUMU3ALNY TA3alHa,
MPOCTPAHCTBE M YPOBEHB KOHCTPYKITUH, BEIOOpA
c(hOpMUPOBAHHOCTH aHATUTHICCKUX, MaTepHaioB
MCCIIeTIOBATEIbCKIX HABBIKOB, HABBIKOB pazpadaThIBAEMOTO OOBEKTA.
[MPAKTUYECKOTO ¥ TBOPYECKOTO MBIIIJICHHUS.
MoKeT BBINOJIHATHCS B UHAUBUAYAIBHOM
MOPSIIKE WM TPYIION 00yJaronuxcsl.
JnIaKTHIeCKUi KOMILIEKC,

PaGouast TeTpa MpeTHa3HAYCHHBIN JIsI CaMOCTOﬂTeHBHOVﬁ

(PT) paboThl 00y4JaroLIerocs U NO3BOJISIOMIUN OtcyrcTBYET

OIICHUBATh YPOBEHb YCBOCHHS UM y4eOHOTO
MaTepHaa.
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Pa3sHoypoBHEBBIE

3a1a49U U 3a1aHUA
(P33)

PasnuyaroT 3a1aum U 3aaHus:

a) peNPOTYKTUBHOTO YPOBHS, TO3BOJISIONINE
OLICHUBATh U AUArHOCTHPOBATH 3HAHUE
(akTHueckoro marepuana (0azoBbie
MOHSTHS, aJITOPUTMBI, ()AKTBI) © YMCHUE
MPaBUIHHO NCTIOJIH30BATH CIICIUATBHBIE
TEPMUHBI U TIOHSTHS, y3HaBaHUE 0OBEKTOB
M3y4eHHS B paMKax OIPEIEIEHHOTO pa3aeia
ITMCIMIUTAHBI,

0) pEKOHCTPYKTUBHOTO YPOBHS,
MO3BOJISIOIINE OIIEHUBATh M THArHOCTUPOBATh
[YMEHHUsSI CHHTE€3UPOBATh, AaHATM3HPOBATH,
000011aTh (PaKTUUECKHUI U TEOPETUUYECKUIA
MaTepHuall ¢ GOpPMyTUPOBAHUEM KOHKPETHBIX
BEIBOJIOB, YCTAHOBJICHUEM IIPUYNHHO-
CIICICTBEHHEIX CBSI3CHI;

B)TBOPYECKOTO  YPOBHS, TO3BOJISIOIINE
OIICHUBATh M JUATHOCTHPOBATH YMEHHS,
MHTETPUPOBATh  3HAHUS  Pa3IUYHBIX
o00JacTeil, apryMeHTUPOBaTh COOCTBEHHYIO
TOYKY 3pEHHSL.

B xoje 1abopaTopHbIX
3aHSITHH - J)KUBOU JHUAJIOT C
[pPErnoaBaTesIeM C
AQHAIUTUYECKOU paboToit
HaJ OMIMOKaMHU IO MPOEKTY
pa3zpabaTbIBaeMOro 00beKTa

PacueTHO-
rpaduueckas pabora
(PT'P)

CpencTBo MPOBEPKU YMEHUM IPUMEHSITh
[OJTy4eHHBIE 3HAHUS 110 3apaHee
OTIPEIeIEHHON METOIMKE /IS PEIICHUS
3a/ia4 WU 3aJJaHUH [0 MOJYIIO WK
TUCLIUIIMHE B LEJIOM.

OTCyTCTBYET

10

Pedepar
(P)

[IpoayKT caMOCTOSATEILHON pabOThHI
CTYIEHTA, MPEACTaBIAIOIIUN cO00M KpaTKoe
M3JI0’)KEHUE B MMCbMEHHOM BUJIE
[OJIyYEHHBIX PE3YJIbTaTOB TEOPETHUECKOTO
aHaJIM3a OMPEIeICHHOM Hay4YHOH (y4eOHO-
MCCIIEZIOBATENLCKOM) TEMBI, T/Ie aBTOP
[PACKPBIBAET CYTh UCCIETyeMON POOIEMBI,
[PUBOIUT PA3IMYHBIE TOUKH 3PEHHUSI, a TAKKE
cOoOCTBEHHBIE B3IJIS/IbI HA HEE.

OtcyrcTBYET

11

Jlokiaz, cooOIeHue

(AC)

[TpoayKT camocTosITeNbHON pabOThI CTY/ICHTA,
MPEICTABISIFOIINI cO00H MyOIuYHOe
BBICTYILJICHUE I10 IIPEICTABICHUIO
[IOJIy4EHHBIX PE3yJIbTaTOB PELICHUS
OTIpe/ieNIeHHON y4eOHO- MPAKTUYECKOH,
yueOHO-HCCIIeI0BAaTENILCKON UM HAyYHOU
TEMBI

NHuBuyaIbHBIN WU
IPYHIOBOM IOKJIA/1 HA TEMY,
OJM3KYIO K COJIEP KAHUIO
MPOXOANUMBIX AUCIUIUINH
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12

'Y CTHBII onpocC
coOeceioBaHuE,
(YO)

CpencTBO KOHTPOJISL, OPraHU30BaHHOE KaK
crienManbHas 6ecesia me1arorndyeckoro
paboTHUKA ¢ OOYyYalOIIMMCS Ha TEMBI,
CBSI3AHHBIE C U3Yy4aEMOU JTUCLUIUIIMHOM, U
[paCCUMTAHHOC HA BBISICHEHUE 00beMa 3HAHUI
00yJaromerocs 1mo OomnpeAeICHHOMY pa3zieity,
reMe, mpooJieMe | T.11.

B xone mabopaTopHBIX
3aHATHI - 00CYKJICHUE C
MperoiaBaTesieM YPOBHS
TOTOBHOCTHU
CaMOCTOSITEIBHBIX paboT

13

TBOpueckoe 3aaHne
(T3)

HacTu4HO perinaMeHTHPOBaHHOE 3aJlaHUE,
MMEIOIIee HECTaHAAPTHOE PELLICHUE U
[MO3BOJISIFOIIEE TMAarHOCTUPOBATh YMEHUS,
MHTCTPUPOBATH 3HAHUA PA3JIMYHBIX
o0nacTei, apryMeHTUPOBATh COOCTBEHHYIO
TOYKY 3pCHUA. MoskeT BBITIOJHATHCS B
MHAWBUAYAJIbHOM NOPAAKEC UIIN prr[l'[OfI
00yJaroIImxcsl.

OTCcyTCTBYET

14

Tecr (T)

Cucrema CTaHIapTU3UPOBAHHBIX 3a1aHHM,
[TO3BOJISIONIAs] ABTOMATU3UPOBATh ITPOLIETYPY
M3MEpPEHUS] YPOBHS 3HAHUU U YMEHHN
00yJaroIIerocs.

OtcyrcTBYET

15

Tpenaxep (Tp)

TexHUYeCKoe CPeJICTBO, KOTOPOE MOXKET
OBITH UCTIOJIB30BAHO TSI KOHTPOJIS
MPHOOPETEHHBIX CTYJACHTOM
MpodecCHOHABHBIX HABBIKOB U YMEHHM 110
YIIPaBJICHUIO KOHKPETHBIM MaTepHUaTbHBIM
0O0BEKTOM.

UccnenoBanue
MMPOYHOCTHBIX CBOMCTB
HECyIIeH KOHCTPYKIIUU
MyTEM aHaIu3a €€ 3 MO Ien
M0 CpeACcTBaM
CAEnporpammarypsl

16

Jcce

CpencTBo, MO3BOJISIONIEE OIICHUTh YMEHHE
00ydJaromierocs MICbMEHHO U3J1araTh CyTh
MOCTaBJICHHOM MPOOJIEMBI, CAMOCTOSATEIHLHO
MPOBOJIUTH aHAJIN3 ATOM MPOOJIEMBI C
HCIOIb30BAHUEM KOHIIEITIMHI 1
QHATUTUYECKOTO MHCTPYMEHTapUs
COOTBETCTBYIOIIEH AUCLIUILINHBI, I€]aTh
BBIBO/IbI, 0000IIAIOIINE AaBTOPCKYIO MO3UIIHIO

110 IIOCTaBJICHHOM HpO6J’I€M€.

OTCyTCTBYET

Bonpocel k OusteTam nmo gucuuiiinie «MexaHuka»

1) 3akoHBI MeXaHUKH. JIeIeHHE KJIACCUIECKON MEXaHUKH Ha JUCIIUILUIHHEIL.

OCHOBHBIE MEXaHUYECKHE CHUCTEMEI.

2) Uro Takoe KOMIIO3UTHBIC MaTepraibl? MexaHHYeCKHe CBOMCTBA, CTPYKTYypa, chepbl

IIPUMCHCHUS.
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3) Uto Takoe nojaMMepHbIe MaTepuaibl? MeXxaHn4ecKue CBOMCTBA, CTPYKTYpa, Chepsl
MIPUMEHEHUS.

4) KoHneHTpaIys HanpsokeHUH. MeToIbl CHIDKEHUST KOHIICHTPAIIUN HAMPSKCHUH 5)
Mexannueckue cBoiicTBa MmarepuaioB. Bmnusaue Ttemnepatypsl. 6) Iloteps
YCTOMYMBOCTH. BiusiHue sSBIEHUS HAa TPOESKTUPOBAHUE.

7) 3amac mpouyHocTH. YeM oOyciaBnuBaeTcs KO3(QQUIMEHT 3amaca MPOYHOCTH JIJIs

Pa3HbIX BUJIOB KOHCTPYKIUH.

8) SlBneHue ycTamocTu MatepuasioB. MeXaHU3M yCTaJIOCTHOTO Pa3pylICHHS.

9) Tencerpuru. [IprMepbl MPUMEHEHUS CTPATCTHH.

10) debopmanus. Bumgel. CHocoOHOCTh pa3HBIX MaTEPUATOB  COMPOTUBIISATHCS

pa3IUYHBIM BUJAM JedhopMaliii.

11) AumsotponHbie cBoicTBa. [IprMepbl MPUMEHEHUs BEIIECTB C aHU30TPONHEH

CBOMCTB JIJI CO3/1aHUSI KOHCTPYKIIMOHHBIX MATEPUAJIOB.

12) KoHcTpyKIMOHHBIC MaTepuaiibl. Buabl. Pazmuyus.

13) Ontumu3ariyst KOHCTPYKITUH MO OTIPEICIEHHBIC BUIBI 1E(OPMAITHIA.

14) Cucremsl umkeneproro ananusa (CAE). [Ipumenenue.

15) Ctpateruu 1 MeTO/IbI OOJICTUeHHSI KOHCTPYKIUI. KOHCTPYKTHBHBIC yCHUIICHUSI.

16) AmopdHbie MaTepuaisl. CTPyKTypa, MEXaHHUECKHE CBOMCTRA.

17) Compotusienue matepuanoB. OCHOBHBIC TOHATHS. HanpsokeHus.

Hedbopmarius

18) XapakTeprCTUKH YIPYTUX CBOMCTB MaTepuraia.

19) IloBenenne MaTepHaa Py HArPYKECHUK. Ypyras aeopmarius.

[Tnactrueckas nedopmanus. Paspymenue.

20) Teopus MamuH 1 MexaHu3MOB. OCHOBHBIC TOHATHUS. MeXaHU3MBI.

MexaHnnueckas nepeaaya.

21) TexHONIOruu MPOU3BOJCTRA JJIS PA3TMUYHBIX BUIOB MAaTCPHAJIOB.

22) JInarpamma M. Dmi6wu. [IpuHIuIG BEIOOpa KOHCTPYKIIMOHHOTO MaTepHala.

buner Nel

1) 3akoHBI MeXaHUKH. [[eleHne KITacCHIeCKOM MEXaHUKY Ha TUCITUTUTHHEI.

OCHOBHbBIE MEXaHHYECKHE CUCTEMBI.

2) Yo Takoe KOMITO3UTHBIC MaTepraibl? MexaHHUeCKHUe CBOMCTBA, CTPYKTYpa, CPephI
MIPUMEHEHUS.

bunet No2

3) Uro Takoe moJIMMepHbIe MaTepralibl? MeXxaHn4ecKue CBOMCTBA, CTPYKTYpa, chepsl
MIPUMEHEHU.

4) KoHneHTpanus HanpsHKeHUH. MeToIbl CHI)KEHUST KOHIICHTPAIUY HANPSHKCHUH
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bunet Neo3

5) MexaHndeckue CBOMCTBa MarepuayioB. BrmsHue temmeparypsl. 6) Iloteps
YCTONYUBOCTHU. BiMsiHUE SBIICHUS HA IPOEKTUPOBAHUE.

buiter Ned

7) 3anac nmpouHoctu. Yem oOyciaBnuBaetcs K03 puimeHT 3anaca mpoOYHOCTH ISt
pa3HBIX BUI0B KOHCTPYKIUH. 8) SIBIeHNE ycTanmocTn MaTepuaioB. MexaHu3m
YCTaJIOCTHOTO pa3pyIICHHUS.

buner No5
9) Tencerputu. IIpumMepbl TPUMEHEHHSI CTPATETHH.
10) dedopmartust. Buapl. CriocoOHOCTD pa3HbIX MATEPHUATIOB COMTPOTUBIIATHCS

bunet Ne6

11) AnuzoTpomnHbie cBoWcTBa. IIpuMepsl NPUMEHEHHS BEIICCTB C AHU30TPOIHEH
CBOWCTB ISl CO3/IaHUSl KOHCTPYKIIMOHHBIX MartepuayioB. 12) KoHCTpyKIMOHHBIE
Marepuaiibl. Bunapl. Paznuuus.

buner No7
13) OnTuMu3anus KOHCTPYKIUH 0] OnpeaeaéHHbIe BUABI qedopManuii. 14)
Cuctemsl nnxxeneproro ananuza (CAE). [Ipumenenue.

bunet Ne§

15) Ctpareruu ¥ MeTOIbI 00JETYeHUS KOHCTpYKIKi. KOHCTpyKTHBHBIE yeuaeHus. 16)
Awmopdusie matepuansl. CTpyKTypa, MEXaHUYECKUE CBOMCTBRA.

bunietr Ne9

17) ConporuBnenue MmarepuasioB. OCHOBHBIC MTOHATHS. HampsokeHHS.
Hedopmanms 18) XapakTepuUCTHKH  yIPYTHX

CBOWCTB MaTepuaa.

buner Nel(

19) [MoBeneHne MaTepuaia MNPy Harpy>KeHUH. Ypyras nedopManus.
[Tnactuaeckas nedopmanus. Paspymenne. 20) Teopuss mMamuH u
MeXaHU3MOB. OCHOBHBIE MOHATHA. MEXaHU3MBL.

buner Nell
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21) TexHOJIOTHH TPOM3BOACTBA JJIA Pa3IMYHBIX BUIOB MaTepUaoB. 22)
Huarpamma M. Dm6u. IlpuHuumnel BbIOOpa KOHCTPYKUMOHHOTO MaTepuara.

buiner Nel2

1) 3akoHbI MeXaHUKH. J{eleHNE KITAaCCHYECKONH MEXaHUKHU Ha JUCIUTUIHHBL.
OCHOBHBIE MEXaHHYECKNE CUCTEMBI.

11) AnuzoTporiHbIe CBOMCTBA. [IpuMepbl MPUMEHEHHUSI BEUIECTB C aHHU30TPOIHUCH
CBOWCTB IS CO3JaHNsI KOHCTPYKLMOHHBIX MaTEPUAJIOB.

buner Nel3
2) Uto Takoe KOMIO3UTHBIE MaTepuanbl? MexaHn4yecKue CBOMCTBA,
CTpyKTypa, cepsl npuMeneHus. 12) KoHcTpykimonuslie maTepuasibl. Bumsbi.
Paznnuns.

buner Nel4

3) Uro Takoe mMOJMMEpHbIE Marepuaibl? MexaHWUYeCKHe CBOWMCTBa,
CTpykTypa, cdeppl mnpumeHenus. 13) OnTumuzanus KOHCTPYKIIUH IO
ornpeen€HHbIe BUIBI 1epopmaruii.

buner Nel5

4)  KoHueHTpanus HanpsDKEHUH. MeToapl CHUKCHUS KOHICHTpAIMH
HanpsbkeHuid 14) Cuctemsl nnxxenepHoro ananuza (CAE). [Ipumenenue.

bumner Nel6

5) Mexanuyeckue cBOMCTBa MaTepuaioB. BimsHue temneparypsl. 15)
Crtpateruu u MeTo/ibl 00JeryeHusi KOHCTPYKIHii. KOHCTpYKTUBHBIE yCUIICHUS.

bumner Nel7

6) [ToTepst ycToitumBoCcTH. BinsiHue sBiI€HUA Ha TPOEKTUpOBaHUE. 16)
Amopdusie matepuansl. CTpyKTypa, MEXaHUYECKUE CBOMCTBRA.

buner Nel8

7) 3amac mpouyHoctu. Yem oOycnaBnmBaercs KO3 GUIMEHT 3amaca
MIPOYHOCTH JIJISl PA3HBIX BUJIOB KOHCTPYKIUM.
17) ConporuBnenue matepuanoB. OcHOBHbIC ToHSTHsA. Hanpsiokenus. [edopmarus

buner Nel9
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8) sIBneHue ycTamocTH MaTepralioB. MeXaHH3M yCTaJIOCTHOTO pa3pyiicHus. 18)
XapakTepUCTUKHU YIPYTUX CBOMCTB MaTepuaa.

buner Ne20

9) Tencerputu. [IpuMepbl NPUMEHEHHS CTPATETUH.

19) IoBenenue MaTepuaia Mpu HarpykeHuu. Yopyras aepopmarus. [Inactnyeckas
nedopmanus. Pazpymienue.

buner Ne21

10) JHedopmanus. Buasl. CrnocoOHOCTh pa3HBIX MATCPUAIOB  COMPOTHBISATHCS
pa3IUYHBIM BUJIaM jieOpMaIiu.

22) quarpamma M. Dmiou. [TpuHIHIEI BBIOOpa KOHCTPYKIIMOHHOTO MaTepHara.

bunet Ne22

20) Teopus MamuH U MeXaHn3MOB. OCHOBHBIE MOHATHS. MeXaHU3MBI.
MexaHnnueckas nepeaaya.

21) TexHOJIOTHH MPOM3BOJACTBA IS Pa3IMYHBIX BUIOB MaTePHAIIOB.
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