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1. Ile,iu ocBOEHHUS TUCHUILIHHBI.
K ocHOBHBIM HeJisiM OCBOCHUS TUCIUIUIMHBI «MeXaHuKa» CIeyeT OTHECTH:

- (opMupOBaHHE y CTYJEHTOB OOIIEr0 €CTECTBEHHO-HAYYHOTO MPEACTABICHUS U
B3IJIi1a HAa OKPYKAIOUUMH MUP, IMO3BOJSIOIIETO CAMOCTOSITENBHO aHAJU3UPOBATH KaK
mo0ble COBpPEMEHHBbIE, TaK M BBIIIEAIINE W3 YHOTPEOJECHUS WM TEPCICKTUBHBIC
KOHCTPYKIIMHM U TIPUMEHSAEMbIE€ KOHCTPYKTUBHBIE MaTEpHAIIbI;

- MOATrOTOBKAa K MPO(PECCHOHAIBHON IEATENBHOCTH CHEIHAIUCTa, BKIIOYAIOIIEH
HAy4YHOE U MH)KEHEepHOe 00ecreueHue IeaTeIbHOCTH YelloBeKa B 00JaCTH MPOMBIIIIIEHHOTO
nu3aiiHa, GOpMHUPYIOLIETO Cpely OOMTaHUs yesnoBeka B OnukaiiiieM 1 Jai€koM Oyayuiem.

K ocHOBHBIM 3agavdyaM OCBOCHUA JUCLHITINHBI «MexaHuka» CICAYCT OTHCCTHU!

- O3HAaKOMUTLBCA C HaYKOﬁ MeX&HI/IKa, ee pasaciamMu, Pa3BUTUCM n
MNCPCIICKTUBHBIMUA HAIIPABJICHUAMMU PA3BUTHUA TCXHOJIOTUU IIPOU3BOJACTBA,

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

- YCBOUTH OCHOBHBIC 3aKOHbI MCXaHUKU,

- HAY4YUTBCA aHAJIU3UPOBATH U 00BACHATH MEXaHUYECKHE SABJICHHA, NCXOI U3
3aKOHOB MCXaHUKH,

- HpI/IO6p€CTI/I HABBIKU IMPUMCHCHHA OCHOBHBLIX 3aKOHOB M MCTOJOB MCXAHUKHU K
PCHICHUIO IMMPUKIIAJHBIX 3a1a4;

- HAYYHUTHCS TPaAMOTHO M IMOCJICIOBATEIIFHO UCIIOIh30BaTh JaHHBIE HEOOXOIUMBIX
HAyYHBIX JUCITUILUINH B MOCIEAYIONIEH TU3aiHepCKOM MPOSKTHOM padoTe;

- 0oOy4YuThCS TPUMEHEHUIO 3HAHWH Pa3IUYHBIX MPHUKJIATHBIX HayK O CBOMCTBax
UCIIOJIb3YEMBIX KOHCTPYKTOPCKUX MaTepHUasoB;

- chopmupoBaTh IpeACTaBICHUE 00 OCHOBax (PYHKIIMOHMPOBAHHUS MAIUH U
MEXaHU3MOB.

- Pa3BUTh KPEATUBHOE (MPOEKTHOE-HOBATOPCKOE) MBIIIJICHUE.

2. Mecto tucunmiinubl B cTpykrype OOII 6akanaBpuara.

HNucuumnrHa «MexXaHHKa» OTHOCHUTCS K YHCIY MpOPEeCcCHOHANBHBIX Y4EeOHBIX
JUCUUIUIMH BapuaTuBHOM yactu 0a3zoBoro mukia (b1.2.10) ocHoBHOUM 0Opa3zoBaTenbHOM
mporpaMmbl OakaiaBpuara.

«MexaHuka» B3aUMOCBSI3aHA JIOTMUECKH U  COJIEPKATEIbHO-METOAUYECKH CO
CIEIYIONMMU TUCHUIUTMHAMU U TpakTukaMu OOIT:



B sapuamuesnoti vacmu 6azosoeo yuxna (b1.2.10):
— IIpoekTHas AeATENbHOCTD;

3. IlepeyeHb INIAHUPYEMBIX Pe3yJbTATOB 00yUeHHsI 110 AUCHHUILINHE
(Moay110), COOTHECEHHBIE C IVIAHUPYEMBIMH pe3yJibTaTaMHU OCBOCHMS
o0pa3oBaTe/IbHOM NMPOrPaMMBbI.

B pe3ynbrare ocBOGHMS IUCUUIUIMHBL (MOAyNsl) y oOyuarommxcs (GOpMHPYIOTCS
CIEYIOIIMEe KOMIETEHIMM M JOJDKHBI OBbITh JOCTUTHYTHI CJEAYIOLIME pPE3yJbTaThbl

oOydeHHsl Kak 3Tar (pOpMUPOBAHUS COOTBETCTBYIOIIUX KOMIETEHITUH:

Kon
KOMIIEeTeHIIMH

B pe3yabTare
OCBOEHMS
o0pa3oBaTe/ibHOI
NMPOrpaMmblI
00yyarommiics 10/17KeH
o0JaxaTh

Ilepeyenb NuIaHNpyeMbIX pe3yJibTATOB
00y4yeHHs MO JUCHHUILINHE

OK-7

CrocoOHOCTBIO K
CaMOOPTaHU3AIAN u

caMm000pa30BaHUIO

3HATh:

* METOJIbI JIOTHYECKOTO MBIIIJICHUS,
HAy4YHOTO ITO/IX0/1a K TIOCTAHOBKE U PEIICHUIO
MPUKJIAIHBIX 3371a4, 001a/1aTh 00IIeH
TEXHUYECKOH KyJIbTYpOil Oyaymiero
crienranucta (oOpa3 MBIIUICHHUS, S3bIK).
yMeTh:

* KPUTHYECKU OIICHUBATh CBOU
JOCTOMHCTBA U HEJIOCTATKU, HAMETUTD MTyTH U
BBIOpaTh CpeCTBa CaMOCOBEPIIICHCTBOBAHUS
BJIa/IeTh:

* CHOCOOHOCTBIO aHAIU3UPOBATH U
OTIpeNeNATh TPeOOBaHUS K AU3ANHIIPOCKTY;
yMETh OBICTPO U Y3PPEKTUBHO UCKATH
HEOOXOIMMYIO TEXHUYECKYIO HH(OPMALIHIO U
OpPUEHTUPOBATHCS B HEMl, a TAKKE YMETh
ObICTPO U YPPEKTUBHO HAXOAUTD yiKE
CYLIECTBYIOIIKE PElIeHuUs TOJ0OOHBIX 33a/1a4 U
IPaMOTHO OIICHUBATh UX MPUMEHUMOCTD K
MOCTaBJICHHOM 3a/1aue; yMETh CHHTE3UPOBATh
Ha0O0P BO3MOXHBIX PEUICHUH 3a/1a4y WU
MOJIXOJIOB K BBIMOJTHEHUIO TU3aUHIIPOCKTA;
HAy4YHO 00OCHOBAThH CBOU MPEIOKEHUS




IIK-5

CriocoOHOCTBIO
KOHCTPYHPOBAThH
IIPEOMETEI,
IPOMBIIIJIICHHBIC
00pasipl,  KOJUICKIIUH,
KOMIIJICKCHI,
COOPYKEHHUsI, 0OBEKTHI, B
TOM YHCJIE JJIs1 CO3TaHUS
JOCTYIIHOM Cpenpl.

TOBapHl,

3HATb:

TEOPETUUYECKUE U TIPAKTUUECKUE
MOJIXOJIBI K BBIOOPY MaTepUajoB U
KOHCTPYKTHUBHBIX PEIICHHI, TOHUMATh
X BIMSIHUE Ha OU3alH
pa3pabaThiBa€MOro 00bEKTa.

[Tpunnumne! Beimonnenus CAE-ananmsa.
(CucTtembl MHXXEHEPHOTO aHAIN3a)

yMeTh:

* [IpuMeHATH NOJydEHHBIE 3HAHUS TIPU

aHajanu3e qu3aiHa U ONTUMHU3AIIN
KOHCTPYKHI/II/I HpOMI)IHIJ'IeHHI)IX O6’I>CKTOB.
Bectu nuanor ¢ KOHCTpYKTOpaMH U
WH)XXCHEPaMH HCIIOb3Ys
npo¢eCCHOHAIbHBIE TEPMHUHBI U TIOHSATHSL.
B 3aBUCUMOCTHU OT THUIIA
pa3pabaThIBAEMOTO MTPOMBIIIIICHHOTO
00beKTa, T0100paTh MOAXOISIIHE
MaTepI/IaJ'IBI 158 CHOCO6BI NU3TOTOBJICHUA C
Y4E€TOM aHaJIi3a €r0 XapaKTePHBIX
ocoOeHHOCTeH, QYHKITUH.
OpueHTHPOBATHCS B TEXHOJIOTHSIX U
CTOMMOCTH MPOU3BOJICTBA JJIS PA3TUIHBIX
MaTepHuasoB U

[IpaBunbHO 3a7aBaTh MapaMETPHI
HCCIIEA0BAHUS U OTCIEKUBATH TOYHOCTD
MOJTy4aeMbIX Pe3yJIbTaTOB.
OpueHTHPOBATHCS B IPUMEHSIEMBIX K

HCCIIETYEMOMY OOBEKTY MEXaHHMYECKUX
napameTpax u orpaHuyeHusx. [IpaBuibHO
WHTEPIPETHPOBATH MOJYUYEHHBIE PE3YIIbTATHI
IUIA JaJbHEUIIeH ONTUMHU3AIINHA
pa3zpabaTeiBacMOro 00ObEKTa. BJIAETh:

* [Ipuemamu OBICTPOTO aHAIHM3A
HaIpsDKEHUH, AedopMalliii 1 3amaca
npounoctu B CAE-nporpammax.
MeToaaMu ¥ CTpaTerusiMi ONITUMHU3ALHH
JabHEUIIEero Au3aifHa MPOMBIILIIEHHOTO
00BbeKTa Ha OCHOBE TMOJTYYEHHBIX
pe3yIbTaTOB.

4. CTpyKTypa M coiep:KaHHue TUCHUIITHHBI.




OO6m1ast TpyJ0eMKOCTh JUCHUILIMHBI COCTaBIAECT 2 3a4€THBIX C€IUHUIIBI, T.C. /2
aKaJeMHUYEeCKUX yaca (13 HuX 36 yaca — camMoCTosTeNIbHAs padoTa CTYAEHTOB).

Paznens! nuctuuinabl «MexaHuKay U3ydaroTcsl Ha BTOpOM Kypce, B 1-oM cemecTpe.

Ilnan cemectpa: nexiun — 1 ak. yac B Hexenmto (18 wacoB), 1abopaTopHbIe 3aHATHS
— 1 ak. yac B Hezemo. 2 aKk. yaca camocTosiTeNnbHas padota (36 yacoB), hopma KOHTPOIS —
3a4€T.

4.1. Pa3zgeapl IUCHUILIMH U BUABI 3aHATHM:

Ne
cemecTpa

Pa3nea aucuMnanHbl

1.1 | Mexanuka. TeopeTnueckass MEXaHUKa.

1.2 | MexaHuKa CIUIOIIHBIX CPEI.

1.3 | Mexanuka nedopMupyeMoro TBEPAOro Tena.

1.4 | ConpoTuBIEHNE MAaTEPUAJIOB.

1 cemectp| 15 Teopuu npouHocTu. Teopust pazpylieHusl.

1.6 | CucTemMbl HH)KEHEPHOTO aHAJIN3a

1.7 | KoHCTpyKIIMOHHBIE MAaTEPUAJIBI

1.8 | IIpoexTupoBaHKHE KOHCTPYKIIUI

1.9 | Teopust MallIMH 1 MEXaHU3MOB.

CtpykTypa U coJepkaHue TUCHUIUIMHBI «MexaHukay Mo cpokaM U BUAaM pabdoTh
oTpaxxensl B [Ipwioxkenun 1. YpoBeHs nogauu Mmatepuaia — «lIpeacraBienue o...».

4.2. Coaep:xkanue pa3iesioB TUCHUNIUHBI:

1. Mexanuka. TeopeTnueckass MexaHUKa.
1.1. Onpenenenue «MexaHukuy, Paznensl Mexanuku. TeopeTnueckas MeXaHUKa.
CnenuanbHble MEXaHUYECKUE NUCIUILIUHBI. 3aKOHbI MEXAHUKH.
1.2. Umnynbe v sHEprusi. DHeprus. Busl.
1.3. Mexannueckue cucteMbl. MeXaHMKa MaTEPUAIIBHON TOUKHU.
2. MexaHWKa CIUIOMIHBIX CPE/I.
3. Mexanuka nepopmupyeMoro TBEpAOTO Tema.
3.1.Mexanuka neopmupyeMoro TBEPAOTO Tena.
3.2.TloBeacHue MaTepuaa pu HarpyxeHnu. Teopus ynp};rocm.
Teépm{ TIACTUYHOCTH. Teopust monzyuectu.
4. ComnpoTHBJIEHUE MAaTEPUATIOB.



4.1. ConporuBnenue marepuanoB. [lonatus. Hanpsokenus. I[eq)opMaiuH;I. CBoiicTBa
Marepuraina. [ unoressl u JOMyEeHHUS.

4.2. lepopmanus. Bunpl. Buasl Hanpsk€HHOTO cocTosiHus Martepuana. KapTunbl
nedopMallMOHHON paboThl MaTepHalia P Pa3InYHbIX MOJEISAX HArPYKEHUS.

4.3. BiiusiHue TemiiepaTypbl Ha MEXaHUYECKUE CBOWCTBA MATEPUATIOB.

5. Teopuu npounoctu. Teopus pa3zpyieHus.
5.1.Teopun nnpounoctu. Teopus pazpyuieHus.
5.2. KoHIIEHTpaTOp HANPSDKEHUN. Y CTAIOCTh MaTtepraia. MexaHnu3M yCTajao0CTHOTO
pa3pylieHus. Y;[aip. TpémHHa.
5.3. MeTo/1bl CHUKEHUSI KOHIIEHTPALIMU HANPSXKEHUM
6. CucTtembl HHKEHEPHOTO aHAU3a

6.1.MeToq KOHEUHBIX DJIEMEHTOB.

6.2.Cuctembl umxeHepHoro ananusa (CAE). [Ipumenenue.
7. KoHCTpyKIIMOHHBIE MaTEPHAIIBI.

7.1. KoHCTpyKIIMOHHBIE MaTepuabl. Buabl. Pasnuuus.

7.2. AMopdubie Matepuanbl. CTpyKTypa, MEXaHUYECKHUE CBOMCTBA.

7.3. [lonumepHbie  MaTepuanbl. MexaHMuecKHMe CBOWCTBA, CTPYKTypa, cdepsl
IIPUMEHEHUS.

7.4. AHu3oTponHbie cBoiicTBa. [IpuMeHeHHE BELIECTB C aHU3OTPOINHUEN CBOWMCTB AJIS
CO3/1aHUsI KOHCTPYKI[MOHHBIX MAaTEPUAIIOB.

7.5. Komno3utHele maTepuanibl. MeXaHWYecKHe CBOMCTBA, CTPYKTypa, cdepsl
npuMeHeHus. [IpoextupoBanue MarepuagoB C 3aJaHHBIMA MEXaHUYECKUMHU
CBOWCTBaMH.

7.6. TexHonoruu NOpPOU3BOJACTBA I  PA3JIMYHBIX BHJIOB MaTEpPUAJIOB.

7.7. Inarpamma M. Dmi6u. [IpuHiunel BbIOOpa KOHCTPYKIIMOHHOTO MaTepHalia.

8. IlpoexTupoBaHUE KOHCTPYKITHI

8.1. PaBHoBecue. CTeneHH cBOGOIbL. [IprHIIUIT BO3MOYKHBIX IIEPEMELICHUM.

8.2.1loteps ycroitunBocTH. BriusHue siBneHHsI HA TPOESKTUPOBAHUE.

8.3. KOHCTpYKTHUBHBIE YCUJIEHUS.

8.4.Ilpodunu c OTKpBITEIM ceuyeHueM. llpopunu c 3akpbIThiM ceueHueMm. Pebpo
sxecTkocTH. KoHconpHas 6anka. KoHCOb. KpoHnureis.

8.5. OnrTuMm3aIus KOHCTPYKITUH 1O/ OTIpeeIEHHbBIE BUABI 1e(OpPMaIIU.

8.6.IloHATHE YCTOWYHBBIN JU3aKH.

8.7.CtpaTeruu 1 METOJIbl OOJETrYeHUS] KOHCTPYKIIHM.

8.8. Tencerpuru. IIpumMepsl TpUMEHEHUS CTPATETUU.

8.9.3amac mpounoctu. KoaddunmeHnt 3amaca NTPOYHOCTH IS Pa3HBIX BHJIOB
KOHCTPYKIIHH.



9. Teopus w™ammH u wMexaHu3MoB (TMM). OcHoBHble NOHATHS. MeXaHU3MBI.
MexaHnnueckas repeaayva.

5. O0pa3oBaTesibHbIE TEXHOJIOTHH.

Meronuka  mpenojaBaHUS — JIUCLMIUIMHBI «MexaHuka» M pealuzanus
KOMIIETEHTHOCTHOTO TIOJIX0JIa B M3JI0’KEHUU U BOCHPUATHHM MaTepualia MpeaycMaTpuBaeT
MCIIOJIb30BAaHUE CIEAYIOIINX AKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEJICHUS I'PYNIOBBIX,
WHIUBUIYAJIbHBIX, ayTUTOPHBIX 3aHITHI, B COUETAHUU C TACCUBHBIMU (opMaMHu (JIEKIUS,
0Ipoc), ¢ Heabl0 POPMUPOBAHUS U Pa3BUTUS MPO(ECCHOHANBHBIX HABBIKOB, 00YYaIOMIUXCA:

- MOJTrOTOBKA K BBIMOJIHEHUIO CAMOCTOSITENIbHBIX padoT;

- 3alIUTa U UHJIUBHYalIbHOE 00CYK/I€HHUE BBITIOJHSAEMBIX ATANlOB MPAKTUYECKOTO
3a/laHus B paMKax JabopaTOPHON U CaMOCTOSITENbHOU PaboThI;

- JeKuuu (C JIEMOHCTpalMed TeMaTHYeCKUX Clala-Tpe3eHTaluii U BUJEO
¢GunbMOB);

- naboparopHas paboTa, B paMKax KOTOpPOH 00OCYKIalOTCsi OCHOBHBIE IIPOOJIEMBI,
U3JI0’KEHHBIE B JICKLIUAX U CPOPMYIMPOBAHHBIE B KAUECTBE TOMAIIHUX 33/IaHUM;

- naboparopHas pa0oTa, B paMKaX KOTOPOW CTYJEHThl CaMOCTOSITEILHO PEIIaloT
IpaKTUYECKUE 3a]]a4l 110 KOHCTPYUPOBAHMIO U JJaJIbHENUIIEH ONTUMU3ALNN KOHCTPYKIIMA;
- JabopaTopHast paboTa, B paMKax KOTOPOH CTyIeHTaM JAEMOHCTPUPYIOTCS U Pa3bICHAIOTCS
IPaKTUYECKUE METOJbl PELIeHMsI 3ajad C UCIIOJIb30BAaHUSl CUCTEM MH)KEHEPHOTO aHaju3a
(CAE);

- HMHAUBHUAYaJIbHbIE 3aJlaHus B (opMe MOATOTOBKM pedepaToB M Npe3eHTaluil; -
KPYIJIbIE CTOJIBI;

- MO3IOBBIE IITYPMBI.

6. OueHo4YHbIE CPEICTBA /Il TEKYNIEr0 KOHTPOJISA yCIeBaeMOCTH, TPOMEKYTOUHOM
aTTecTAIMM 10 UTOraM OCBOCHUS TMCHUIIMHBI U y4e0HO-MeTOANYeCKoe
ol0ecrneyeHne CaMOCTOATEIbHOI PA0OTHI CTYACHTOB.

B mporecce 00ydeHUsT UCTIOMB3YIOTCS CIEIYIONINE OIEHOYHbIE (POPMBI CAMOCTOSITETHLHOM
paboThI CTYIEHTOB, OLICHOYHBIEC CPEJICTBA TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M UTOTOBOM
aTTeCTallUH:

- BBINOJHEHHUE MPAKTUYECKOTO 33/]aHUsl B paMKax JIabOpaTOPHOW M CaMOCTOSITEIBHOMN
paboThI U ero 3amuTa (0 UHAUBUAYATbHOMY 3aJIaHHIO ISl KaXKJI0I0 00Yy4aroIerocs);



- TMOJArOTOBKAa M BBHICTYIUICHME Ha JIa0OpAaTOPHOM 3aHSITUU C TMIPE3CHTAllued u
o0cyXJeHHeM Ha TeMy HpeAblayIiero 3ausaTus «Mexanuka» (MHIUBUAYAIbHO IS KaxXJIOTO
o0yyaroierocs, Wiy rpymnmbl 00y4aronmxcs);

[IpumepHass TemMa NPaKTUYECKOTO 3aJlaHUs, BBIMOJIHAEMOro OOyYaroluMucs Ha 2
CEMECTpE - «AHAIU3 U ONTUMHU3AIUSA KOHCTPYKIIMH 00bEKTa IPOMBIILIIEHHOTO AU3aiHaY.

Pabota, BbImonHEHHas B paMKax MPAKTUYECKOrO 3aJaHus, MpeaycMaTpuBaeT cOop
Marepuala 1O BBIJIAHHOMY  3a/laHUI0,  BBINOJHEHWE  YIPOILIEHHOH  3a-Mojenu
KOHCTPYKTUBHBIX 3JIEMEHTOB pa3padaTbiBaeMoro o0beKTa 1 MPOBEJICHUE UX CTATHUECKOTO
ananusa no cpeactsam CAE-nporpammarypsl.

- nabopaTopHasi U caMmocCTOsiITeNbHAsE paboTa, cBA3aHHAs ¢ AucUUIUIMHONW «IIpoexTHas
JEeSTENbHOCTb», TIOCBAIEHHAs aHajdu3y KOHCTPYKIMHM, MaTepHalioB U  crnocoba
U3TOTOBJICHUSI pa3padaThIBAEMOr0 MPOMBIIUICHHOTO 00BEKTa, MpeaycMaTpUBaroias
peanu3aiuio TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB, OOYYAIOIIUXCS 110 HAMPABICHUIO
NBYX nucUIUIiH, «IIpoekTHas AesTeIbHOCTRY, «MexaHuKay.

OO6pa3upl TPaKTUYECKUX 3aJaHWi, KOHTPOJBHBIX BOINPOCOB W 3aJaHUM JJIsi TPOBEICHUS
TEKYIEro KOHTPOJIS, SK3aMEHAIIMOHHBIX OUJIETOB, MPUBEICHBI B IPHIIOKESHUN 2.

6.1. Onucanue nmokaszareje 1 KpUTEPUEB OLEHNBAHUS KOMIETEHIH,
(opMupyeMbIX IO HTOraM OCBOEHHS JUCIHUNIMHBI (MOYJIfA), ONUCAHNE IKAJ
OlleHUBAHUS.

ITokazareneM OIleHMBaHWS KOMIIETEHIIMM Ha Pa3IMYHBIX dTanax ux (GOpMHUPOBAHUS
SBISIETCS  JIOCTIDKEHHE OOYYaIOIMMUCS IUIAHUPYEMBIX pe3yJbTaTOB OOY4YeHHs 10
JTUCHUIUIUHE (MOIYJIIO).

[IIxanel OIIEHUBAHUS PE3YIHTATOB ATTECTAIIMH U MX OMKMCAHHUE:

®opma artecTaunu: 3a4er.

Hroropas arrecranust oOydaronuxcs B popMe 3a4éTa MPOBOAUTCS IO pe3ysIbTaTaM
BBITIOJTHCHUS BCEX BHUJIOB y4eOHOW pabOTHI, MPEIyCMOTPEHHBIX YYECOHBIM IIJIAHOM IIO
JTAHHOW TUCHIMIUIMHE (MOJIYJII0), IPH TOM YUUTHIBAIOTCS PE3yJbTAaThl TEKYIIETO KOHTPOJIS
ycreBaeMOCTH B TedueHHe cemectpa. OIEHKAa CTENEeHH JOCTHXKEHUS OO0ydJaroluMHCS
IUIAHUPYEMBIX  PE3YyJIbTaTOB OOy4YeHHs] 1O JUCHUILIMHE (MOAYJIO) IPOBOJIUTCS
mpernoaaBaTejeM, BEAYIIUM 3aHATHS IO JUCHUIUIMHE (MOJYIII0) METOJIOM JKCIEPTHOM
ornenku. [lo uroram arrecTranuu MO AUCHUIUIMHE (MOJYIIIO) BBICTABISCTCS OICHKA
«3aYTCHOY» WJIH «HE 3aY4TECHO.

K umocosoii ammecmayuu 0onyckaomcs moibko cmyoenmol, 8bINOJIHUBUIUE BCE
8UObL YUeOHOU pabombl, NpedycMompenHbvle paboueil NPpocpammoil o OUCYUNIUHE
«Mexanuka»



kana
OLlEHUBAHUSA

Onucanue

BoinmosniHeHbl Bce BUABI Yy4eOHOM palOThl, MPEAYCMOTPEHHbIE
yueOHbIM MIaHOM. CTyAeHT JIeMOHCTPUPYET COOTBETCTBUE
3HAHWM, YMEHUH, HABBIKOB IMPOEKTUPOBAHUS MPOMBIILIEHHOTO
00BEKTa, C Y4YeTOM KOHCTPYKLUHOHHBIX  OCOOEHHOCTEH,
npuOOpEeTeHHbIX B mpouecce oOydeHus. I[lpu 3ToMm MOryt OBITH
JIOTTYIIeHbl HE3HAYUTENbHbIE OITMOKH, HETOYHOCTH, 3aTPYyAHEHUS
IpY aHATIMTUYECKUX OIepalusix, MepeHoce 3HaHU U yMEHHUI Ha
HOBBIE, HECTAHJJAPTHHIE CUTYALIUH.

3a4TeHO

He Bemmosnnensl oauH unu Oojee BUAOB Yy4eOHOW paboTHI,
npeayCMOTpEHHbIE y4eOHBbIM TutaHOM. CTYyAEHT AEMOHCTPHUPYET
HEIOJIHOE COOTBETCTBUE 3HAHMH, YMEHUM, HABBIKOB
IMPOCKTUPOBAHUSI ~ MPOMBIIIIICHHOTO  O0BEKTa, C  Y4ETOM
KOHCTPYKIIMOHHBIX OCOOCHHOCTEH, MPUOOPETEHHBIX B MpOliecce
oOydenus. JlonmyiieHbsl 3HAYUTENbHBIE OIIMOKH, HETOYHOCTH,
3aTPYAHCHUS MPU AHATIUTUYECKUX ONEPALUAX, IEPEHOCE 3HAHUU U
YMEHUU Ha HOBBIC, HECTAH/IAPTHBIE CUTYALIUU.

He 3auteno

6.2. ®OH OLIEHOYHBIX CPEACTB /ISl IPOBeIeHUsI UTOTOBOI ATTECTAIMU 00Y4AIOIIUXCS
10 JUCHUIJINHE (MOIYJIIO0).

6.2.1. IlepeyeHb KOMIIETEHIIMN C yKa3aHUEM ATaIloB WX (HOPMUPOBAHUS B Mpoliecce

OCBOEHHS 00pa30BaTEIHLHON MIPOTPAMMBI.

B pesynbraTte OCBOCHHS JAWCIHILIMHBI (Momynsi)  (OPMHUPYIOTCS
CJIEIYIONINE KOMITETCHIIUHN

Kon B pe3yabTare ocBOeHUs1 00pa3oBaTe/IbHOI NPOrpaMMbl 00yUYaKOIIUICS
KOMIETeHI[HH J0JIKeH 00J1a1aTh
OK-7 CriocoOHOCTHIO K CaMOOPTraHU3aIMK U cCaMO0Opa30BaHHIO
I1K-5

CrocoOHOCTBIO KOHCTPYMPOBATh IPEAMETHI, TOBAphl, MPOMBIIICHHbIE
00pa31bl, KOJJIEKIMH, KOMILJIEKCHI, COOPYKEHUsI, 00BEKTHI, B TOM YUCIIE JUIs
CO3aHMsI JOCTYIIHON CPEbI.

10



B mpouecce ocBoeHusi 00pa3oBaTENbHONW TPOrpaMMbl JaHHBIE KOMIIETEHLIUH, B TOM
YuCclie UX OTHEJIbHbIE KOMIIOHEHTHI, (OPMUPYIOTCS TMO3TAallHO B XOAE OCBOEHUS
0Oy4YaromMUMHCS JTUCUUIUIMH (MOIYJIEi), MPAKTUK B COOTBETCTBUU C YYEOHBIM IJITAHOM U
KaJIEHJapHbIM rpauKkoM y4eOHOro Impolecca.

7. YueOHO-MeTOAUYECKOEe U HH(POpPMAIIMOHHOE 0O0ecTieyeHne JUCIIUIIUHBI.

a) OCHOBHaf JMTEpaTypa:

1. Kouuna T. b., Ponuonnies H. H.

Teopust MexaHU3MOB U MaluH: MeTouuecKkue yKa3aHus K BhITTOJIHEHUIO
KOHTPOJIbHOM pabOThI CTYAEHTOB O AUCIUIUIMHAM: « TeopeTuueckast v puKIIaIHas
MexaHuka, «TeopeTnueckas U TeXHUYECKAsT MEXaHUKa
https://e.lanbook.com/book/208157

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

MopenupoBanne KMHEMATHKH IUIOCKUX MHOTO3BEHHBIX MEXaHHU3MOB B cpeje YdeOHOe
nocobue no aucuuIuinHe « TeopeTnyeckas MEXaHUKa

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

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

8) npozpammHoe obecnevyeHue u UHMEPHEM-Pecypcol:

[IporpammHuoe obecrieyeHre B KOMIIBIOTEPHOM Kjlacce TpeOyeTcst B BUIE MPOrpaMM,
umeromux Moaynu cucreMm umHxkeHepHoro aHanuza (CAE), CAD-monenupoBaHusi, TaKHX
kak SolidWorks Simulation, Inventor, Fusion360. Beixoa B HHTEPHET. urmepHem-pecypcol.:

Autodesk Sustainability Workshop. Autodesk

Cmpagska mo SOLIDWORKS. Dassault Systems

8. DuekTpoHHBIE 00pa3oBaTebHbIE PeCcypPChl
Haxonsrcs B pazpabotke
9. MarepuajbHO-TeXHUYECKOE O0ecneyeHne JUCHMILTUHBI.

* Jlekumonnas aymutopus Kadenpel «/uzaitn» Ayn b 410,
OCHAIlleHHAas
MIPOEKTOPOM C UHTEPAKTUBHOW JOCKOM U mapTaMu Jyisi pabOThI CTYJEHTOB
*  ConeunaJn3upoBaHHAsI KOMIIBIOTEPHAs ayAUTOPUs KadeIphl
«duzaitny Ayn b411-412, ocHamieHHBIE TPOEKTOPOM C HWHTEPAKTHUBHOM JOCKOU U
pabourMHu  KOMIIbIOTEpaMH, TMPUTOJAHBIMH i pabOThl BCced y4eOHOM TpyMIbl
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https://e.lanbook.com/book/74460

onHoBpemeHnHo. Kommbtorepubie mporpammbl CAD, CAE, takue kak SolidWorks
Simulation, Inventor, Fusion360. Berxox B HHTEpHET.
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10. MeToanuyeckue peKOMEHIAUMH I CAMOCTOSTEJIbHOM
padoThI CTYACHTOB:

[uxn Autodesk Sustainability Workshop. Autodesk

Routledge Handbook of Sustainable Design. Rachel Beth Egenhoefer

Structural Integrity Analysis. Igor Kokcharov

PykoBoncTBO  ni  yyamupxcs 1O M3YYEHHUIO TPOTPAMMHOTO  o0ecreyeHus
SolidWorks®, SolidWorks Education.

Wnxenepusiit ananus cpeacrsamu T-FLEX. Cepreii babuues.

Anp0OM TeUeHUH XUAKOCTEH U ra3oB. MunToH BaH JIpiik

11. MeToanyecKkue peKOMeHIANH sl IPenogaBaTeJis:

TeopeTnueckass MexaHuka: YUeOHUK JIJIs1 yHUBEPCUTETOB. 3-¢ u3a. Mapkees A. I1.
OcHoBBI MexaHuKku crutomHou cpenpl. I.JI. BpoBko MexaHuka CIUIONIHOW CpebI.
Nnpromun A. A.

YnoTHeHUE, KOHCOIUAAUUS U pa3pylIeHue NOPUCTBIX MaTepUaioB. Bagum
Cy6uu, Bukrop /lemun, Hukonaii [1lectakoB

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

Teopust nedopmupyemoro TBepaoro tena. H. UBanos

Peosnorus nonumepos. O.T. Cesepc

[TonumepHbie KOMIIO3ULIMOHHBIE MaTepualibl. CTpykTypa. CBolicTBa. TeXHOIOTUN.
Kepbep M. JI.

Conportusnenue matepuaion. deogocwes 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 o SOLIDWORKS. Dassault Systems

Nuxenepusiii ananu3 cpencreamu 1-FLEX. Cepreii babuues.

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

AnB00OM TCUCHUH XKUAKOCTEH U ra30B. MUITOH BaH J[pHK
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CTpykTypa u cofep:kaHue TUCHUIINHBI «MeXaHUKAa» M0 HANIPABJIEHUIO MOATO0TOBKH
54.03.01 «/Iu3aiin» (0akasaBp)

[Tpunoxxenue 1.

n/n

Pa3pen

Cemectn

Heneas
cemecrpa

Buabl yueOHoii padoTsl,
BKJIIOYAS
CaMOCTOSITEIbHYI0 padoTy
CTY/IEHTOB, M TPYA0€MKOCTh
B Yacax

Buabl camocTosiTeIbHOM padoThI

CTY/J€HTOB

®opMm
bl

arrTec

Talluu

JI ICI:/ Jlab | CPC | KCP

K.P.

K.II.

PI'P | Pegepar

K/

IlepBbIii cemecTp

11

BBenenue. Onpenenenne «MexaHukm»,
Pa3znesnl mexanuku. Teopernyeckas
MexaHnka. CrnenuajibHble MeXaHUYeCKHUe
AUCHUILINHBI. 3AKOHBI MEXaHUKH.
Nmnyabce u 3Heprusi. Jueprus. Buasbl.
Mexannuyeckue cucrembl. MexaHuka
MaTepUAJIbHON TOYKH.

1-2

1.2

MexaHuKa CIUIOIIHBIX Cpel.
Mexanuka aepopMupyemMoro TBépaoro
Tesa. [loBenenue maTepuana npu

Harpy:kenun. Teopusi ynpyrocru. Teopus
I1acTu YHocTu. Teopus mos3y4yecru.

3-4

1.3

Conporusienue marepuanos. Ilonsarus.
Hanpsixenus. lepopmanus. CBoiicTBa

MaTtepuaia. [unore3sl u 1onyueHus.
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14

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

S-7

1.5

Camocmosmenvhas paboma
[Tpoananmu3upoBaTh BUIBI HATPY30K H
negopmanuii, KOTOpsIM OyneT
MIOJIBEPraThCs, M/MIIN KOTOPBIM JIOJDKEH
MIPOTUBOCTOATDH pa3padaThIBA€MBblil 0OBEKT.
[Ipoananu3upoBaTh TEMIIEPATYPHBIE
PEKUMBI SKCTUTyaTallMH U UX BIMSHUE HA
MeXaHHMYECKHE CBOMCTBA pa3padaThiBAeMOTO
o0bekTa. ChopMynMpoBaTh MEXaHUUECKHE
CBOICTBa U TpeOOBaHUS K MaTepualy
paszpabaTeiBaeMOTO 00BEKTA.

S-7

1.6

Teopun npounocru. Teopust
paspymenusi. Konuenrparop
HANPSZKEHNH. Y CTAJI0CTh MaTepuaJia.
MexaHu3M yCTAJT0CTHOIO pa3pylIeHusl.

Ynap. Tpemuna. MeToabl CHUKEHUS
KOHIEHTPAIUU HATIPSIKeHU
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1.7

Camocmosmenvuasn paboma
[IpoananusupoBaTh IU3aliH
pa3pabaTeiBaeMOro 00ObEKTa Ha MECTa
MOTCHIIMATFHOW KOHIIEHTPAIIUN
HanpspkeHui. [IpennoxuTe n3MEHEHUS B
JM3aiiHE WM [IEPECMOTPETh TPEOOBaHUS K
MaTepHuany KOHCTPYKIIHH
pa3pabaTeiBaeMOro 00BEKTA.

1.8

MeTo1 KOHEYHBIX JIEMEHTOB.
Cucrembl nH:keHepHoro anaausa (CAE).

IIpakTHyeckoe npuMeHeHue.

9-12

1.9

Camocmosmenvras paboma BeITIOTHUTH
CTaTUYECKUI aHaJIU3 MPOCTEUIIEH
HECYILEeW KOHCTPYKIIMH C
ucnosb3oBanneM CAE-nmporpamMmatypsbl.
CdopMynrpoBaTh BBIBOJIbI HA OCHOBE
pe3yJIbTaTOB aHAJIN3A.

9-12
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1.10

KoncTpykunoHnHbie MaTepuaabl. Buasl.
Paznuuns. AMopdHbIe MaTepuabl.
CrpykTypa, MexaHn4YecKHe CBOiicTBa.
ITomumepHbIe MaTepHAJIBI.
MexaHn4yecKue CBOMCTBA, CTPYKTYpAa,
cepbl npuMeHeHUs1. AHM30TPONUA
cBoiicTB. IIpumeHenne BemecTs ¢
AHHU30TPONHUEN CBOMCTB I CO3IaHUsA
KOHCTPYKIHMOHHBIX MATEPHAJIOB.
KoMno3uTHbIe MaTepHAaJIbI.
MexaHn4yecKue CBOMCTBA, CTPYKTYpAa,
cpepbl npumenenus. IlpoekrupoBanue
MaTepHaJIOB C 32JaHHBIMU
MeXaHMYeCKHMHU CBOMCTBaMHU.
TexHoJI0rMH NPOU3BOACTBA LISl
Pa3IU4YHBIX BUAOB MATEPHAJIOB.
Junarpamma M. Dmou. IlpuHmunsI
BbIOOPA KOHCTPYKIHMOHHOI'0 MaTepHaJa.

12-16

1.11

CamocmosmenvHas paboma

Ha ocHore nndopmaruu, nosrydeHHOH B
paMKax JICKIIUH, 1abopaTOpHOU 1
CaMOCTOSITENILHOM paboThI, MOA0OpATh
HECKOJIbKO BapUaHTOB MAaTEPHAIIOB JIJIs
pa3pabaTeiBaeMOro 00beKTa, ¢ yuéToM
TpeOOBaHUMN IKCILTyaTaIllUU M TEXHOJIOT U
npousBojictBa. ChopMynupoBarhb
MIPEUMYIIECTBA U HEAOCTATKU KaXKJI0TO
Marepuana.

12-16
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1.12

IIpoexTHpOBaHME KOHCTPYKIMIA
PaBHoBeécHe. CTenenn cBOGOBL.
IIpyHIMI BO3MOKHBIX NEepeMeleH .
Iloreps ycroitunBocTu. Biausnue
SIBJICHHS HA IPOCKTHPOBaHMeE.
KoHCTpYyKTHBHBIE YyCHJICHUS.
IIpo¢duiu ¢ OTKPBITHIM CEYECHUEM.

16-19

IIpo¢unu ¢ 3akpbITHIM ceyeHueM. Pedpo
axecTkocTu. KoHconbHas 6anka.

Koncob. Kponmreiin.

OnTuMu3anus KOHCTPYKIUH MO
omnpeneaéHHbIe BUAbI Aedopmanuii.
Ionsitue yecroiiuuBblil 1u3aiiH. Ctparerumn
U MeTO/Ibl 00JIerYeHusi KOHCTPYKIMd.
Tencerpuru. crpareruu. 3anac
npouyHocT. Kodpduumenr 3anaca
NPOYHOCTH /ISl Pa3HbIX BH/I0B
KOHCTPYKUMIA.
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1.13

Camocmosmenvuasn paboma

IIpoBecTH CTAaTUYECKUN aHAIIU3 MOJEIU
pa3pabaTeiBaeMOro 00bEKTa UJIH €r0
KJIFOYEBBIX y3JIOB, IPUMEHUB BHIOPAaHHOTO
Marepuana. [IpoananuzupoBaThb
[IOJIy4YE€HHBIE PE3YJIbTaThl U MPEIOKUTH
BAapUAHTHI ONTUMU3ALUN KOHCTPYKIIUH,
JU3aifHa WA BEIOOpA MaTepuaa, Jist

00JIbILIEr0 COOTBETCTBUSA pa3pabaTbIBAEMOT0
00BEKTa IKCIUTYaTAIIHOHHBIM TPEOOBAHHSIM.

[IpoBecTr MOBTOPHBIN aHAIN3 TIOCIIE
ONITUMU3AINH U CPABHUTH PE3YJIbTATHI.
CdhopmynmrpoBaTh BBEIBOIBI TIO TIOBOTY
YCHENTHOCTH MPOBEAEHHOHN pabOTHI U
MPEUIOKHUTH aJTbTEePHATHBHBIC BAPHAHTHI
yIIydlIeHUs Tu3aiiHa pa3pabaTbIBaeMOro
00BeKTA.

16-21

16

1.14

Teopust mamuH u MexanusmMoB (TMM).
OcHoBHBIE NOHATHSA. M eXaHU3MEI.

Mexanunueckas nepeaava.

19-21

d’opma ammecmauuu

19-21

Bcero yacos mo JUCHUITIIMHC
BO BTOPOM CEMECTPE

18

18

36

19




Ipunooscenue 1 x
paboueii npoepamme MUHUCTEPCTBO OBPA3OBAHISA U HAYKH POCCUICKOM ®EJIEPALTANA

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE VYPEXJEHMUE BBICIIEI'O OBPA3OBAHUA

«MOCKOBCKUM NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

Hanpasnenue noarotosku: 54.03.01 JU3AH
OII (mmpodmb): «ITpoMBIIIIICHHBIN CPEACTBY
®opma 00yueHus: OuHas
Bun npodeccuonansHoii nesitensHoctu: (B cootBerctBrun ¢ ®I'OC BO)

Kadenpa: duzaiin

®OHJA OHEHOYHBIX CPEACTB 1O JUCLHUIIJIMHE:

«MexaHuKka»

Cocras: 1. [TacnopT ¢oHIa OLIEHOYHBIX CPEICTB

2. OnucaHue OLIEHOYHBIX CPEICTB:
1. IToka3aTtejib ypoBHsI ¢(pOPMUPOBAHHOCTH KOMIIETEHIIHMHU

2. IlepeyeHb OLEHOYHBIX CPEACTB MO JUCIUIIIHHE.
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MOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTHU KOMITIETEHLIUI

Tabnuua 1

MexaHuka

dI'OC BO 54.03.01 «/lu3zaiin»

B miporiecce ocBoeHus JaHHOM TUCITUTUTMHBI CTYIEHT (POPMUPYET U JEMOHCTPUPYET CIASAYIONINE 00IEeKYJIbTYPHbIE KOMIIETEHIIUM:

KOMIIETEHIIMHN S x
| S
TexHoJiorust = I z .
11 I~ 5 Crenenu ypoBHeii 0CBOeHUsI
UHIEKC, €peYyeHb KOMIIOHEHTOB (l)OpMI/IPOBaHj/lﬂ S E = G ——
OOPMYJINPOBKA KOMIIETEHIIUH = &




OK-7

CriocoGHOCTB K
caMOOpraHU3aIuy 1
camM000pa30BaAHUIO

3HATh:

® UMCTh JIOTUYCCKOEC MBIIIJIICHUEC, UMETh Hay‘-IHLIfI noaxon
K IOCTAHOBKE U PEIICHHIO TIPUKIIAIHBIX 33/1a4,
o0magath o0IIel TEXHUYECKOH KyJIbTypor OyayIiero
crenuanucTa (00pa3 MbIILITICHUS, SI3BIK).

yMeTh:

* KPUTUYECKH OLIEHUBATH CBOM JIOCTOMHCTBA U
HEJ0CTaTKU, HAMETUTh IIyTH U BBIOPATh CPEJICTBA
CaMOCOBEPILIEHCTBOBAHUS

BJIaJIeTh:

* aHAJIM3UPOBATH U OIPEAEIATH TPEOOBAHUS K
JM3alHIPOEKTY; YMETh ObICTPO U 3PPEKTUBHO UCKAThH
HE0OX0IMMYIO TEXHHUUYECKYIO HH(OPMALIUIO U
OpPUEHTUPOBATHCS B HEM, a TaKkKe yMETb ObICTPO U
3¢ (dEeKTUBHO HAXOAUTh yXKE CYIIECTBYIOIINE PEIICHUS
0I00HBIX 3a/1a4 U TPAMOTHO OLIEHUBATh UX
IIPUMEHUMOCTb K IIOCTABJICHHOH 3a/1a4ue; yMETh
CHHTE3MPOBATh HA0OP BO3MOKHBIX PEIIEHUH 3a1aun
WX MOJIXO0B K BBIIOJHEHUIO U3aH-IIPOEKTa;
Hay4HO 00OCHOBATh CBOM IIPEIOKEHUS.

CamocrosiTenbHas
pabora,
JlaboparopHast
pabota

Jit%
K-3

JC
VO
Tp

ba3oBblil ypoBeHb:
BOCIIPOM3BO/ICTBO IIOJIy4EHHBIX
3HaHUH B XO/I€ TEKYIIETO KOHTPOJIS
IloBbIlIEHHBI YPOBEHB:
IIPAaKTUYECKOE IPUMEHEHNE
IIOJIY4ECHHBIX 3HAaHHUU B IIpoLecce
IIOATOTOBKH K CEMUHApam, K

BBICTYIIJICHUIO C JOKJIAA0OM

17




IK-5 CriocobHOCTH
KOHCTPYHUPOBAaTh
MIPEIMEThI, TOBAPHI,
[IPOMBIILICHHBIE
00pa3sIipl,
KOJUIEKIIHH,
KOMILJICKCHI,
COOPYKCHHS,
OOBEKTH, B TOM
YHUCIIe IS CO3IaHus
JIOCTYITHOM CpEbI.

3HATb:

TEOPETUUYECCKHIE U MTPAKTUIECKHUE MOIX0IBI K BBIOOPY
MaTepuaIoB U KOHCTPYKTUBHBIX PEIICHUM, TOHUMATh
YX BJIMSTHUE Ha TU3aiH pa3padbaThiBAeMOT0 00BEKTA.
[Tpunnumne Bemmosinenust CAE-ananusa.

(CucTtembl HHXXEHEPHOTO aHAJIN3A)

yMeTh:

[TpuMeHSTH OJTydeHHBIC 3HAHUS TIPY aHATTU3E JIN3aiHA
Y ONITUMHU3AIMHA KOHCTPYKITUHU TPOMBIITUICHHBIX
00BeKTOB. BecTn uaior ¢ KOHCTPYKTOpaMu U
WHXEHEePaMU HCIIONIBb3Ys TTPO(ecCHOHATEHBIC TEPMHUHBI
Y TIOHSTHSL.

B 3aBUCHMOCTH OT THIIa pa3padaTbiBaeMOT0
MIPOMBIIIJIEHHOTO 00BEKTA, MOA00PATH O IXOIATITHE
MaTePHAJIBI H CTIOCOOBI M3TOTOBJICHUS C YIETOM
aHaJM3a €ro XapaKTePHBIX 0COOEHHOCTEH, PyHKIIHA.
OpHEeHTHPOBATHCS B TEXHOJIOTUSIX U CTOUMOCTH
MIPOM3BOJICTBA JJISl PA3IUYHBIX MaTEPHATIOB U
[IpaBunbHO 3a7aBaTh MapaMeTPhl HCCIAEAOBAHUS U
OTCIIEKUBATh TOYHOCTb MOJTy4a€MbIX PE3YIbTATOB.
OpueHTHPOBATHCS B IPUMEHSIEMBIX K HCCIIEAYEMOMY
00BEKTY MEXaHUYECKUX MTapaMeTpax U OrpaHUYCHHUSIX.
[IpaBuibHO MHTEPIIPETUPOBATH MOJIY4EHHBIE
pe3yNbTaThl IS JalbHEUIEH ONTUMHU3AUN
pa3zpabaThIBaeMOT0 00BEKTA.

BJIAJeTh:

[Tpuemamu ObICTPOrO aHATM3a HAPSHKEHUH,
nedgopmarnuit u 3anaca npoyHoctu B CAE-niporpammax.
MeTtoamu U cTpaTerusMy ONITUMU3AINH JalbHEHIIETo
IM3aifHa POMBIIIEHHOTO 00bEKTa Ha OCHOBE
MOJYYEHHBIX PE3YJIbTATOB.

Jlekius,
CamocrosiTenbHas
pabora,
Jlaboparopnast
pabota

K-3
K/P

P33

ba3oBblii ypoBeHb

- JEMOHCTPUPYET YACTUYHOE
COOTBETCTBHUE CJICYIOLIUX 3HAHUM:
OCHOBHBIX MPUHIIUIIOB
MIPOEKTUPOBAHUS OOBEKTOB
IIPOMBILIEHHOTO H3aiiHa, HO
JIOITYCKAIOTCSl HE3HAYUTEIbHbIE
OIINOKHU, HETOUHOCTH, 3aTPyTHEHUS
IIPU AHATTUTHYECKUX OTeparysx.
IloBbIlIEHHBI YPOBEHb

- JIEMOHCTPUPYET MOTHOE
COOTBETCTBHUE CIICIYIOIINUX 3HAHUM:
OCHOBHBIX MPUHIIAIIOB
MIPOEKTUPOBAHUS 0OBEKTOB
MIPOMBIIIIJICHHOTO JTU3aiftHa, CBOOOTHO
omnepupyeT IpruoOpeTeHHBIMU
3HAHUSIMHU.

**_ CokpattieHust HOpM OLICHOYHBIX CPEJICTB CM. B MPUIOKeHHH 2 K PIT




[Mpunoxenue 2

Ilepeuens oyenounvix cpeocme no oucyunaune «Mexanuxka»

HaumenoBanne [IpencraBnenue
Ne OIICHOYHOTO Kpartkast xapakTepucTHKa OIEHOYHOTO OIICHOYHOTO CPE/ICTBA B
oC cpeacTBa cpeacTaa OOC
CoBMecTHasi  JIEATENBHOCTh  TPYIIIIBI
oOyyaromuxcs W TEJaroru4eckoro
paboTHUKA noj yIpaBjIeHUEM
Me1arOTHYECKOT0 Pa0OTHHUKA C LETBIO
JlenoBast u/nim BeIsiBIIEHME allTOpUTMA
pelieHns y4eOHbIX U MPOPECCUOHANBHO - .
1 |ponesas urpa CO3JaHus TU3aiiHa 00bEKTOB
OPUEHTHPOBAHHBIX 33/1a4 ITyTEM HTPOBOTO .
() N . MPOMBIIUICHHOI'O JU3anHa.
MO/ICTTMPOBAHUS peAIbHOW TPOOIEeMHOM
curyanuu. [103BOJISET OIIEHNUBATh YMEHUE
aHATM3UPOBATh M PEIIATh THITUYHEIC
podeccroHaNbHBIC 3a1a4H.
[Tonck pemenuit
[IpoGnemMHOE 3a1aHKEe, B KOTOPOM IIPeUTOKEHHBIX
oOydJaromemMycs MpeiaraloT OCMBICTUTh Mpero1aBaTesieM
9 Keiic-3amaua (K- peasibHyI0 TIpodeccuoHalbHO- [IPAKTUYECKUX 3a/1a4,
3) OPUEHTUPOBAHHYIO CUTYALHUIO, COOTHOCAIIUXCS C
HEOOXOIUMYIO IS PEIICHUS JaHHOU [IPOXOAMMBIM MAaTEPUATIOM B
MpoGIeMbL. pamMKax J1ab0paTOPHBIX
3aHATUN
CpenctBo KOHTPOJISI YyCBOCHHSI yUeOHOTO
MaTepuaia TeMbI, pa3/elia Win pa3ziesoB
Kook JIMCLIMIUIMHBL, OPraHM30BaHHOE KaK yuyeOHoe
3 m » OP i OTCyTCTBYET
(K) 3aHATUE B BUJE coOece0BaHUs
[e1aroTH4eckoro paboTHUKA C
00yUaroIMucs.
CpenctBo MpoBEpKU yMEHUN MTPUMEHSITh
KonTtponbsHas padorta p POBEPIH yM P
4 MOJIy4YeHHbIC 3HAHUS IS PEIlIeHUs 3a1a4 OTtcyrcTBYET

(K/P)

ONPCACIICHHOI'O TUIIA 110 TEMC UJIN PAa3ACITy
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Kpyrisii crour,
TMCKYyCCHS,
M0JIEMHKA,
CIyT, 1e0aThl
(K-C)

OueHouHbIE CPEACTBA, TIO3BOJISAIOIINE
BKJIIOYMTH O0YJarOIUXCs B IPOIECC
00CYXXJIEHHSI CIIOPHOTO BOIIPOCA, MPOOIEMbI
U OLICHUTHh UX YMEHHE apryMEHTHPOBAThH
COOCTBEHHYIO TOUKY 3PEHHUS.

[Touck pemenui
[IPEI0KEHHBIX
[IperojaBaTesieM
AQHAIUTUYECKUX 3a]1a4,
COOTHOCSILLIUXCS C
[IPOXOJIMMBIM MaTEpUAJIOM B
paMKax JICKUHN 1
1a00paTOPHBIX 3aHATUN

[Ipoext

ay

KoHeuHbII IPOAYKT, NOJIydaeMbIi B
pe3yNbTaTe MIAHUPOBAHUS U BBITIOJIHEHUS
KOMILJIEKCa Y4€OHBIX U UCCIIE0BATEIbCKUX
3amanuii. [103BoJIsIeT OLIEHNTH YMEHUS
00yJaroIIuXcsi CaMOCTOSITEIHHO
KOHCTPYHPOBATh CBOM 3HAHMSI B IIpOLIecce
pelIeHNs TPAaKTUYECKUX 3a7a4d U MpooIieM,
OPUEHTUPOBAThCA B MH(POPMALIMOHHOM
[IPOCTPAHCTBE U YPOBEHb
c(hOpMUPOBAHHOCTH AHATUTUYECKUX,
MCCIIEI0OBATEIbCKUX HABBIKOB, HABBIKOB
[IPAKTUYECKOTO U TBOPUYECKOTO MBIIIUIECHUSI.
Mo3KeT BBINOIHATHCS B UHIUBUAYAIbHOM
MOPSIKE WK TPYNIION 00ydaromuxcs.

COBOKYIHOCTh
CaMOCTOSITENIbHBIX paboT 1o
bopMyTHPOBKY TpeOOBaHUIMA
1 @IENING Q201187
ONTUMH3AINH JU3aiHa,
KOHCTPYKIMH, BbIOOpA
MaTepHUajoB
pa3zpabaThIBAEMOTO 00BEKTA.

Pabouas TeTpanb
(PT)

JMIaKTHYECKUii KOMILIEKC,
MpeHa3HAYECHHBIN 1J11 CAMOCTOSTEIbHON
paboTHl 00YJAIOIIETOCS U TTO3BOJISIOIINNA
OIIEHUBATh YPOBEHb YCBOCHHS UM YU4€OHOTO
Marepuana.

OTCyTCTBYET
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PasHoypoBHEBEIE

3a1a4YU U 3a1aHUS
(P33)

PasnuyaroT 3a1a4u U 3a1aHUS:

a) penpOAYKTUBHOIO YPOBHS, I03BOJISIOIINE
OILICHUBATh U AUArHOCTHPOBATH 3HAHUE
(dakTryeckoro matepuana (6a3oBbie
HOHSATHS, AITOPUTMBIL, (DAaKThI) M yMEHUE
IPABUJIBHO MCIIOJIb30BaTh ClIELUAIbHbIE
TEPMUHBI U TIOHATHS, Y3HAaBaHHE 0OBEKTOB
U3y4EHUs B paMKax OIpeAEICHHOr0 pa3zaeina
TIMCLUTUIAHBL,

0) PEKOHCTPYKTHUBHOTO YPOBHS,
[MO3BOJISIFOIINE OLIEHUBATh U AMArHOCTUPOBATH
YMEHUSI CHHTE3UPOBATh, aHAITM3UPOBATH,
000011aTh (PaKTUYECKHI U TEOPETUUECKUM
MaTepHrall ¢ GOpPMyTUPOBAHUEM KOHKPETHBIX
BBIBOJIOB, YCTAaHOBJICHHEM MTPUIHHHO-
CIICICTBEHHEBIX CBS3EH;

B)TBOPUECKOTO  YPOBHS, TMO3BOJISIOLINE
OIICHUBATh W JMAarHOCTHPOBATH YMEHWUS,
WHTETPUPOBATH 3HAHUS Pa3ITUIHBIX
obracTeil, apryMeHTHPOBaTh COOCTBEHHYIO
TOUKY 3pEHUSI.

B xoje 1abopaTopHBIX
3aHATHH - JKUBOM JIHUAJIOT C
[pernojaBaTesIeM C
AQHAIUTUYECKOM paboToii
HaJ OLIMOKaMU 10 MPOEKTY
pa3zpabaThiBaeMOT0 00BEKTa

PacueTHo-

rpadudeckas padbora
(PT'P)

CpencTBo NPOBEPKU YMEHUN TPUMEHSITh
[OJTy4YE€HHBIE 3HAHUS 110 3apaHee
OTIpE/IeIEHHOM METOIMKE IS PEIICHUs
3a/1a4 WM 3aJaHUi 110 MOYITIO HIIN
TUCLIUIIMHE B LIEJIOM.

OTCyTCTBYET

10

Pedepar
(P)

[IpoayKT caMOCTOSATEILHON pabOThHI
CTYIEHTa, MPEACTaBIAIONINI cO00M KpaTKoe
U3JI0’KEHUE B MMCbMEHHOM BHJIE
MOJIy4YEHHBIX PE3YJIbTaTOB TEOPETHUECKOTO
aHaJIM3a OMpeIeICHHOM Hay4YHOH (y4eOHO-
UCCIIEZIOBATENLCKOM) TEMBI, T/Ie aBTOP
pPacKpBIBAET CyTh UCCIIEAyeMOM MpoOIeMBbl,
MPUBOIUT Pa3NIMYHbIC TOUKH 3PEHUS, a TAKXKE
coOCTBEHHBIE B3TJISI/IbI HA HEE.

OTtcyrcTBYET

11

Jlokia, cooOmeHue

(1)

[IpoayKT camocTosITeNbHOM pabOThI CTYIEHTA,
MPEICTABISIIOIINI cOO0 myOnnyHOe
BBICTYILJICHUE T10 MIPEACTABICHUIO
MIOJIy4EHHBIX PE3YyJIbTaTOB PELICHUS
OTIpe/ieNIeHHON y4eOHO- PAKTUYECKOH,
y4eOHO-HMCCIEI0BATENbCKON MITH HayqHOMH
TEMBbI

NHuBUyaIbHBIN WA
rpyNIoOBOM I0KJIa] Ha TEMY,
OJM3KYIO K COJIEP KAHUIO
MPOXOAUMBIX TUCLHMILINH
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12

Y CTHBII Oonpoc
cobeceoBanue,
(YO)

CpencTBo KOHTPOJISI, OPraHU30BAHHOE KaK
crienuanbHas O6ecesia me1arornyeckoro
paboTHHKA ¢ 00yJarOIIKUMCS Ha TEMBI,
CBSI3aHHBIE C U3YYAaEMOW TUCLUILIMHOM, U
paccuMTaHHOE Ha BbISICHEHHE 00beMa 3HaHUI
oOyuarolerocs Mo ONpeeIEeHHOMY pa3aeny,
TeMe, polsemMe u T.11.

B xoze mabopaTtopHbIx
3aHATUN - OOCYKJICHUE C
nperoaaBaTeieM ypOBHs
T'OTOBHOCTHU
CaMOCTOSITENIBHBIX paboT

13

TBOpUECKOE 3anaHNE
(T3)

UacTU4yHO peraaMeHTHPOBaHHOE 3aJjaHUe,
UMEIOIIee HECTAaHAAPTHOE PELLICHUE U
[M03BOJISIIOIIEE TUArHOCTUPOBATh YMEHMUS,
WUHTCTPUPOBATH 3HAHUA PA3JIMYHBIX
o0JacTeil, apryMeHTHUPOBaTh COOCTBEHHYIO
TOYKY 3pCHHUA. MoxeT BBITTOJIHATLCS B
MHAWBUAYAJIbHOM NOPAAKEC UIIN prr[l'[OfI
00ydJaronuxcs.

OTcyTcTBYET

14

Tecr (T)

Cucrema CTaHIapTU3UPOBAHHBIX 3a1aHHM,
[T03BOJISOIAs AaBTOMATU3UPOBATh IPOLENYPY
M3MEpPEHUS YPOBHS 3HAHUU U YMEHHU
00ydJaromerocs.

OtcyTrcTBYET

15

Tpenaxep (Tp)

TexHu4YecKoe CpPelICTBO, KOTOPOE MOXKET
OBITH UCTIOJIBL30BAHO JIJISI KOHTPOJIS
MPHOOPETEHHBIX CTYJACHTOM
MpodeCcCHOHABHBIX HABBIKOB U YMEHHI 110
VIPABJICHUIO KOHKPETHBIM MaTepUATbHBIM
00BEKTOM.

Uccnenosanue
MPOYHOCTHBIX CBOMCTB
HeCcylel KOHCTPYKIINHT
MyTEéM aHau3a e€ 3 MO e
M0 cpeACcTBaM
CAEnporpamMarypsl

16

Jcce

CpencTBo, MO3BOJISIONIEE OIICHUTh YMEHHUE
00ydJaromierocs MICbMEHHO U3J1araTh CyTh
MOCTaBJICHHOM MPOOJIEMBI, CAMOCTOSATEIHLHO
MIPOBOJIUTH aHAJIU3 ATOM MPOOIIEMBI C
HCIOJIb30BAHUEM KOHIIEITIMHI 1
AQHAIUTUYECKOTO HHCTPYMEHTApUS
COOTBETCTBYIOIIEH AUCHIUILINHBI, I€]aTh
BBIBO/IbI, 00001IAI0IIHE aBTOPCKYIO MTO3UIIUIO
10 TIOCTaBJICHHOH MpoOJIeMe.

OTCyTCTBYET

Bonpocskl k Oniteram no aucuuiinie «MexaHukay

1) 3akoHbI MeXaHHUKH. JleJIeHHe KIIaCCHYCCKON MEXaHUKH Ha JUCIUIUIHHEIL.

OCHOBHBIE MEXaHUYECKHUE CHCTEMBI.

2) Uto Takoe KOMITO3WTHBIC MaTepuanbl? MeXxaHnuecKue CBOWCTBA, CTPYKTypa, chepsl

IIPUMCHCHMA.
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3) Uto Takoe mosmMepHbIe MaTepuaibl? MexaHudecKkue CBOHCTBA, CTPYKTYPa, Chephl
MIPUMEHEHMUS.

4) KoHneHTpaIysi HanpspKeHU. MeTobl CHIDKEHUS KOHICHTPAIIUU HaIpPsHKEHUH S)
MexaHn4yecKue CBOMCTBa MaTepuanoB. BimsHue temmepatypsl. 6) Iloteps
YCTOMYMBOCTHU. BiusiHue siBieHUs Ha MPOEKTUPOBAHHUE.

7) 3amac npouHoctu. Yem oOycnaBmuBaeTcs KOA(Q(GUIMEHT 3amaca MPOYHOCTU ISt

Pa3HbIX BUJIOB KOHCTPYKIUH.

8) Smienue ycTajiocTu MaTepraioB. MeXaHH3M yCTAJIOCTHOTO Pa3pyIICHUS.

9) Tencerputu. [IpuMepbl IpUMEHEHHS CTPATETUH.

10) dedopmarusi. Buael. CrnocoOHOCTh pa3HBIX MAaTEPUAIOB  COMPOTHBISATHCS

pa3IUYHBIM BUAM JiepopMmanuu.

11) AuusotponHbie cBoiicTBa. [IpuMepbl IPUMEHEHHS BEIIECTB C aHU30TPOTHEH

CBOMCTB JIJISl CO3/1aHUSI KOHCTPYKIIMOHHBIX MATEPUAJIOB.

12) KoHCTpyKIIMOHHBIC MaTepHralibl. Bunbl. Pazmuuust.

13) OnTuMu3aIus KOHCTPYKIIHIA 0] OTpeieIEHHbIC BUIBI IehOopMaIiuii.

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

15) Ctpareruu u MeTO/IbI 00JIETYCHUST KOHCTPYKIUil. KOHCTPYKTHUBHBIC YCUIICHUSI.

16) Amopdubie matepuanbl. CTpyKTypa, MEXaHUYECKUE CBONCTBA.

17) ComnporusncHue MmatepuaaoB. OCHOBHBIE MOHATHS. HanpsokeHus.

Hedopmarnus

18) XapakTepuUCTHKHU YIPYTUX CBOWCTB MaTepuaa.

19) IToBeacHre MaTepuaia Py HArPYKEHUH. Ypyras aehopMariusi.

[Tnactrueckas nedopmanus. Pazpymienue.

20) Teopus mamuH 1 MexaHu3MoB. OCHOBHbIC TOHATHS. MeXaHU3MBI.

MexaHnnueckas repeaayva.

21) TexHOJOTHH MPOM3BOICTRA IS PA3JIMYHBIX BHIOB MAaTCPHAIIOB.

22) Inarpamma M. Dmiou. [IpuHIUIBEI BEIOOpa KOHCTPYKIIMOHHOTO MaTepHaIa.

buner Nel

1) 3akoHbI MeXaHUKH. [leJIeHne KIIacCCHYECKOW MEXaHUKH Ha JTUCIIUTUTHHEI.

OCHOBHbBIE MEXAHUYECKHUE CUCTEMBI.

2) UTo Takoe KOMITO3UTHBIC MaTepraibl? MeXaHnIeCKUe CBOMCTBA, CTPYKTYpa, Chephl
MIPUMEHEHHS.

buner Ne2

3) Uto Takoe MoJMMepHbIe MaTepraiibl? MeXaHu4eCKHe CBOMCTBA, CTPYKTypa, chepsl
MPUMEHEHHS.

4) KoHIneHTpaIys HarpsHKeHU. MeToIbl CHUKCHHSI KOHIIEHTPAIIUN HAIIPSHKCHUH
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buner Ne3
5) Mexannveckne CcBOiCTBa MarepuanoB. BmusHue temnepatypsl. 6) [loreps
YCTONYUBOCTHU. BiusiHuE sABIIEHUS HA IPOECKTUPOBAHMUE.

buiter Ne4

7) 3amac npouHocTy. Yem oOyciaBiuBaercs K03(GGUIMEHT 3amaca MPOYHOCTH JIJIsI
pa3HBIX BUOB KOHCTPYKIUH. 8) SIBIeHNE ycTanocTn MaTepuaaoB. MexaHu3m
YCTaJIOCTHOTO pa3pyLICHUSI.

buner No5
9) Tencerputu. [IpuMepbl IPUMEHEHHUS CTPATETHH.
10) dedopmarus. Buapl. CriocoOHOCTH pa3HBIX MaTEPHAIOB COMPOTHBIIATHCS

bunet Ne6

11) AuusoTponHbie CcBoOicTBa. [IpUMepbl NMPUMEHEHHUS BEIIECTB C aAHU3OTPOINHEH
CBOWCTB JUJIsl CO3/IaHUsI KOHCTPYKIMOHHBIX MaTepuanoB. 12) KoHCTpyKimoHHBIE
Marepuaiibl. Buael. Paznnaus.

bumnetr Ne7
13) OnruMu3anyst KOHCTPYKIMK 0/ OnpeaeaéHHbIe BUAbI aedopmarmii. 14)
Cucremsl nnxenepnoro ananuza (CAE). [Ipumenenue.

buer Ne§
15) Ctpareruu 1 MeTOIbI OOJIerYeHNsT KOHCTPYKIni. KOHCTpYKTHBHBIE yCHICHHS. 16)
AMopdHbie MaTepruasibl. CTPYKTypa, MEXaHUYECKHUE CBOMCTBA.

buner Ne9

17) Conpotunenue MatepuanoB. OCHOBHBIC TIOHATHUS. HampsokeHus.
Hedopmarss  18)  XapakTepuCTUKHA — yIPYTHX

CBOWCTB MaTepuaa.

buner NelO

19) [loBenennie maTepuana Npyu HarpykeHuu. Ynpyras aedopmanus.
[Tnactuaeckas aedopmanws. Pazpymenue. 20) Teopus MamuH u
MeXxaHu3MOB. OCHOBHbIE OHATHS. MEXaHU3MBI.

buner Nell
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21) TexHOJIOTUH MPOU3BOICTBA /IS Pa3IMUHBIX BUIOB MAaTEPUAIOB. 22)
Huarpamma M. Dmi6u. [IpuHImns! BBIOOpa KOHCTPYKIIMOHHOTO MaTepuara.

buner Nel2

1) 3akoHbl MeXaHHUKH. JleNieHHe KJIacCHIeCKONH MEXaHUKH Ha TUCIIUIUIHHBIL.
OCHOBHBIE MEXAHUYECKUE CUCTEMBI.

11) Auu3oTponHble CBOWCTBA. [IpuMepsl MPUMEHEHUS BEIECTB C aHU30TPOIHUEH
CBOWCTB U1 CO3JaHUsI KOHCTPYKLIMOHHBIX MaTEPUAJIOB.

buner Nel3
2) Uto Takoe KOMIO3WTHbIE MaTepuayibl? MexaHWYeCKHe CBOMCTBA,
CTpYKTypa, cdepnl npuMmeHeHus. 12) KoHCTpyKIMOHHBIE MaTepuasibl. Bumbl.
Paznnuns.

buner Nel4

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

buner Nel5
4) Konuenrparuss HanpspkeHuil. MeToabl CHUXKEHUS KOHIEHTpPAIUH
Hanpspkeauit 14) Cucremsl nmxenepuoro ananusa (CAE). [Ipumenenue.

buner Nel6
5)  MexaHnuyecKue CBOMCTBA MarepuaioB. BiusHue TtemmepaTypsl. 15)
CTpaTeruu v MEeTO bl 00JIerYeHUsI KOHCTPYKIHA. KOHCTPYKTUBHBIC YCUIICHUSL.

buner Nel7
6) [Totepst ycroWumBoCcTH. BimsHue sBICHUS Ha NpPOCKTHpoBaHUE. 16)
Amopdusie matepuansl. CTpyKTypa, MEXaHMYECKHE CBOMCTBA.

buner Nel8

7) 3amac mpouHocTH. Yem oOycnmaBnuBaetrcs KodddummeHTt 3amaca
MPOYHOCTH JIJIsl Pa3HBIX BUOB KOHCTPYKIIHM.

17) Conpotusiienne marepuasioB. OcHoBHBIC MoHATHs. Hanpsokenus. J{edhopmanus

buner Nel9
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8) SBneHue ycranocti MaTepuaioB. MexaHU3M YCTaJIOCTHOTO pa3pymieHus. 18)
XapakTepUCTUKHU YIIPYTUX CBOMCTB MaTepHaa.

buiter Ne20
9) Tencerpuru. [IprMepsl IPUMEHEHUS CTPATETHH.

19) IloBenenue MaTepuaia Mpu Harpy>keHuu. Yupyras aedopmarus. [Inactunyeckas
nedopmanus. Paspymienue.

buner No21

10) JHedopmarus. Buasl. CrnocoOHOCTH pPa3HBIX MaTEPUAIOB  COMPOTUBIIATHCS
pa3TUYHBIM BUAM JiepopMmanuu.

22) InarpamMma M. Dmi6u. [TpuHIKITEI BEIOOpPa KOHCTPYKIIMOHHOTO MaTepuara.

buner Ne22
20) Teopus maiuH ¥ MeXaHU3MOB. OCHOBHBIE TIOHATHS. MeXaHU3MBI.
MexaHnueckas repeaayva.

21) TexHOJOTHH MIPOU3BOJICTRA IS PA3JIMYHBIX BHIOB MATCPHAIIOB.
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