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1. Ilean ocBOEHHUS TUCUMILIMHBI.
K ocHOBHBIM HeJIM OCBOCHUA AUCHUILUIMHBI «CONPOTHBICHHE MATEPUATIOB»
CIENYET OTHECTH:

— (popMUpOBaHUE TEOPETHUUECKUX 3HAHUI O METOJaxX pPEeIIeHMs 3a7ad MPOYHOCTH,
AKECTKOCTH U YCTOMYMBOCTHU JIEMEHTOB aBTOMOOMIJIEH U TPAKTOPOB; 3HAHUW Y HABBIKOB
B 00JacTM TEOPETUYECKOTO U 3KCHEPUMEHTAIBHOIO MCCIEIOBAaHUS HANpPSHKEHHO-
1e(OpPMUPOBAHHOTO COCTOSIHUSL 3JIEMEHTOB MAaIlMH M KOHCTPYKUUH MHpPU TPOCTHIX U
CJIO’KHBIX BUJAX HArpyKEHUS

— MOJITOTOBKA CTYJIEHTOB K JI€ATEIbHOCTH B COOTBETCTBUM C KBaJTU(UKAITUOHHON
XapaKTepUCTUKON CIELMAINUCTA, B TOM 4YHcle (OPMUPOBAHHE YMEHUW MO PEHICHUIO
3a7a4 IPOYHOCTH, IKECTKOCTM U YCTOMWYMBOCTH; YMEHHM 10 OIPEACICHUIO
MEXaHMYECKUX XaPAKTEPUCTUK MAaTEPUAIIOB.

K ocHOBHBIM 3aga4aM OCBOEHMS JUCHUILUIMHBI «CONPOTUBIEHUE MATEPUAIOB»
CJIeyeT OTHECTHU:

— OCBOCHHC MCTOOAOB pacdyCTa 3JICMCHTOB MAalllMH U KOHCprKIII/Iﬁ Ha IMPOYHOCTD,
KCCTKOCTBD, yCTOﬁqHBOCTB N yCTAJIOCTh, ONPCACICHUA MCXAHUYCCKUX XAPAKTCPHUCTHUK
MaTCpHUaJIOB, TCOPCTHYCCKOIO H JOKCICPUMCHTAJIBHOI'O OIIPCACIICHUA HAIPAKCHHO-
}IC(i)OpMI/IpOBaHHOFO COCTOAHHA TIIpU IPOCTBIX MW CIIOXKHBIX BHIAAX HAIPYXCHUA,
ONIPCACICHUA palluOHAJIbHBIX (I)OpM CEUCHMU DJIEMEHTOB KOHCprKIII/Iﬁ IMIpHU pa3JINIHBIX
BUIaX HAIrpy>KCHUA.

2. Mecto tucuumiaunbl B cTpykType OOII cnenuanurera.
Huctumnaa «ComnpOTHUBIICHHE MaTepUajioB» OTHOCUTCS K YHCITY Y4eOHBIX
OUCHMILINH Oa3oBoii yacth bioka 1 «ducummiuael (Moaynu)» (Bbl) ocHOBHOI
00pa3oBaTeILHON TPOrpaMMBI CIICITHATHTETA.
«CONpoTUBJICHHE MaTEpUATIOB» B3aMMOCBS3aHA JIOTUUECKH M COJIEpKATEIbHO-
METOJIMYECKHU CO CICAYIONIUMH JUCHUIUTMHAMU U npakTukamu OOIT:
B 6a3zo0601i wvacmu (51.1):
— MaremaTuka;
— dusmkKa;
— TeopeTnueckas MEXaHUKA,
— CTpouTenbHas MEXaHUKa MallllH,
— KoncTpyupoBaHue u pacueT TPaHCIOPTHBIX CPEJICTB;
— IIpoyHOCTH MaIlIMH U alllapaToB;
— IlpuknaaHbie METO/IBI PACUETOB HA MMPOYHOCTH;
— JleTanu MalivH U OCHOBBI KOHCTPYUPOBAHUS,
— Teopus ynpyrocty;
— YCTOMYHNBOCTh MEXaHUYCCKUX CUCTEM
— YcToiunBOCTh 1e(OPMUPYEMBIX CUCTEM;



3. Ilepeyenb NiIaHNPYEeMBIX Pe3yJIbTATOB 00yUYeHHs 10 AUCHHMILINHE
(Moay.110), COOTHECEHHBIE C IVIAHUPYEMBIMH pe3yJibTaTAMU OCBOCHUSA

o0pa3oBaTe/IbHOM NMPOIPAMMBI.

B pe3ynbTaTe 0CBOEHUS OUCUUILUIMHBI (MOAYNs) Y oOydarommxcs GopMUPYIOTCS
CIIelyIOIIMe KOMIETEHUUU W JOJKHBI OBIThb JOCTUTHYTHI CIEAYIOIINE PpPEe3yJIbTaThl

oOydeHHsl Kak 3Tan (OPMUPOBAHMS COOTBETCTBYIOLIUX KOMIETEHITUH:

B pesyJasbTare

penaTh HHKEHEPHBIC U
HayYHO-TCXHUYCCKUE
3a/1a4uu B cepe cBoei
npohecCuoHATBHOU
JIEATEIBHOCTH U HOBBIX
MEX U CIATTAHAPHBIX
HaIlpaBJICHUH C
HCIIOJIE30BAHHEM
€CTECTBCHHOHAYYHBIX,
MaTEeMaTHYECKUX U
TEXHOJIOTHYECKUX
MoOJenen

O0CBOEHUA
Kon o0pa3oBaTesbHOI IlepedyeHb MIaHUPYyeMBbIX Pe3yJabTATOB
KOMMETEeHIIHH NMPOrpaMmblI 00y4YeHHs MO TUCIHUTLINHE
o0yuyaruiicsi 10J15KeH
00J1a1aTh
OIIK-1 CrocoOeH CTaBUTh U 3HATH:

e MeToabl pacuera KOHCTPYKIUNA Ha
IPOYHOCTB, )KECTKOCTh U YCTOMYMBOCTh
e PanunonanbHbIe POPMBI CEUEHUN
3JIEMEHTOB aBTOMOOWJISL U TPAKTOPA MPH
Pa3IMYHBIX BUIAaX HATPYKCHUS
yMeTh:
e [IpoBoauTH pacyeTsbl Ha MPOYHOCTH,
KECTKOCTh U YCTONYHUBOCTh
e OnpenensaTh TUHEHHBIE U YIIIOBBIE
NepeMeNIeHUs NONEPEYHbIX CEYEHU N
IIPU PA3JIMYHBIX BUAAX HATPYKEHUS
BJIA/IeTh:
e Merogamu pacyera Ha POYHOCTh U
KECTKOCTh
e MerogamMu OCTPOEHUS SIIOP
BHYTPEHHHUX CHUJIOBBIX (DaKTOPOB,
HaNpsHKEHUN U epeMeneHun

4. CTpyKTypa M colep:KaHHe TUCHUIINHBI.

OO6mmas TpyA0eMKOCTh JUCIUIIIMHBI cocTaiseT 10 3adeTHBIX enquHMIBI, T.€. 360
akagemudecknx yacoB (u3 Hux 180 yacoB — camocTosTeNbHAS paboTa CTYJACHTOB).

Ha BTOpOM Kypce B TpeTbeM ceMecTpe BBIACISICTCS S 3aUueTHRIX eAruHMII, T.¢. 180
akamemuyeckux 4acoB (u3 HuX 90 Haca — camocTosATenbHas paboTa CTYIEHTOB), B
YeTBEPTOM ceMecTpe — 5 3aueTHbIX eauHull, T.¢. 180 akagemuyeckux yaca (u3 Hux 90
yaca — caMOCTOsITeJIbHasi paboTa CTYJEHTOB)

Pazmensr muctmmmuabl «CONMPOTHBIICHHE MAaTEPUAJIOB» H3Y4YalOTCS HA BTOPOM
Kypce.

Tpertuii cemecTp: nexmnuu — 2 yaca B Henemro (36 4acoB), CEMUHAPCKUE 3aAHITHS —
2 qaca B Heenmto (36 gacoB), mabopaTopHbie paboThl — | gac B Hegento (18 gaco) dhopma
KOHTPOJIS — 3a4eT



YerBeprThlili cemecTp: jekuun — 1 yac B Henmemo (18 wyacoB), cemuHapckue
3aHsATUS — 2 yaca B Heaento (36 JacoB), 1abopaTopHbie paboThl — 2 yaca B Henelnto (36
yacoB) ¢opMa KOHTPOJISI — SK3aMEH.

CtpykTypa M conepkaHue IUCHUIUINHBI «COMpPOTHBIIEHWE MAaTEpPHAIOB) IO
CpoKkaM U BuaaM paboTsl oTpakeHbl B [Ipunoxennn 1.

Conep:xanue pa3aesoB JTUCUUIINHBI.
Tperuii cemecTp

a. OcHOBHBbIE ITIOHATHSI, METO CeUeHHUI.

Ienun m 3amaunm Kypca. Mcropus pa3BUTHS HaykKd O NMPOYHOCTU. CWiibl BHEIIHHE U
BHyTpeHHUe. Metop cedeHuil. Buyrpennue cuiioBble (aktopsl. Hampsixenue. CBsisb
HanpsDKEHUM ¢ BHYTPEHHUMHU CWIOBBIMU (hakTopamu. JlepopManuu U nepeMerieHus.
OOBeKThI pacyeTa U pacyeTHbIe cXeMbl. OCHOBHBIEC TUIIOTE3bI M IOMYIEHHUS.

0. Pacrsukenme —  ckatHe, (QU3MKO-MeXaHMYeCKHE XAPAKTEPUCTHKHU
MaTepHaJIoB.

Onpenenenusi. BHyTpeHHUE cuiIoBbIe (PaKTOpbl, HANpsDKEHHS U AedopMalvu MpH
pacTsbkeHHMM — ckatuu mnpsmoro Opyca. 3akoH ['yka. Koaddumment Ilyaccona.
Hampsokenuss Ha HakJIOHHBIX —Iuiomiaakax. [loTeHImanbHash SHEpPrus yHOpyrux
nedopmanuii. VcnplTaHue MarepualioB Ha pacTsXKEHHE — ckaTthe. MexaHudecKue
XapaKTepUCTUKH. JlhuarpamMmbl pacTsSKEHUs pealbHble W CXEMaTU3UPOBAHHBIE.
[IpenenvHas Harpy3ka. YcioBus mpoyHocTH. CTaTHYeCKH HEOIpeAeIUMbIe 3aaud Ha
pacTsHKeHHE — CKaTHE. YUeT MOHTAKHBIX 3a30POB U TEMIIEPATYPHI.

B. UncTBIN CABHI.

Omnpenenenue. Hanpspokenus u neopMaiiiy mpu CABUTE. 3aKOH MAPHOCTU KacaTeIbHBIX
HanpsbkeHnil. 3akoH ['yka npu ciasure. HanpsbkeHusi Ha HaAKJIOHHBIX IUIOMIAJIKaX MpPH
casure. [lotennmanbHas sHeprus ynpyrux aepopmanuid. CBsi3b MEXKIY MOIYISIMH
YIPYTOCTH IIEPBOTO U BTOPOIO poJia. Y CIOBUS MPOYHOCTH.

r. Kpyuenwue.

Omnpenenenune. Kpydenue 6pyca Kpyrioro nmonepevyHoro ceueHus. BHyTpeHHUE CUIIOBBIC
dakTopsl, HanpskeHUs 1 epopmanuu. [loTeHmansHas saeprus nedopmaruu. PacueTs
Ha MPOYHOCTH M KECTKOCTh. KpydeHue Opyca mpsMOyTroasHOTO MOMEPEYHOT0 CEYCHUS.
Jennanamusa cedeHus. CTaTMYECKHW HEONPEACIMMbBIE 3aJaud Ha KpydyeHue. Pacder
BUHTOBBIX IWJIMHJIPUYECCKUX TpYyxkuH. OmpejeneHne HANpsOKCHWA B TMPYKAHAX.
Paznmunbie cmocoOb! onpeeneHus NepeMenIeHuid B MPyKUHAX.



A. 'eomeTpuyeckue XapaKTepUCTHKHU NMONEePeYHbIX cevyeHHuii Opyca.

[Inomans. Cratnueckue MOMEHTBl. OceBble M LEHTPOOEKHBIE MOMEHTHI HWHEPLUU.
[lonsipHelii MOMEHT uHepuuu. Pannyc mHepumu. 3aBUCHMOCTb MEXAY MOMEHTAMU
WHEPLWHU IPH NapajuIeIbHOM NIEPEHOCE U IIPU NOBOPOTE Ocel. I TaBHBIE OCH U IJIaBHbBIE
MOMEHTBI UHEpIUHU. OnpeiesIeHUE MOJIO0KEHUS ITIaBHBIX OCEH M BBIUYNCICHUE 3HAYCHUN
IJIABHBIX MOMEHTOB MHEPUMHU PA3JINYHBIX [IONEPEYHBIX CEUECHUM.

e. U3rno

Omnpenenenue. BuyTpennue cunoBbie Gaktopsl. [locTpoeHue 3Mmiop MonepeyHbIX CUl U
u3rubammmx MoOMeHTOB. JluddepeHinmaabable 3aBUCUMOCTH MEXKIY HW3THOAOIIUM
MOMEHTOM, TOMNEPEYHON CHJIOM W HMHTEHCUBHOCTBIO PACIPENICICHHON Harpy3KHu.
HopmanbHoe HampspkeHue npu uyuctoM wusrube. DopMynbl sl OnpeseieHus
HOPMAJIBHBIX M KacaTeJIbHBIX HAIpPSIKEHWM B TMIONEPEYHBIX CEUYCHHUSAX Opyca mpu
MOTIEPEYHOM M3THOE. YCIIOBHE CTaTHUYECKONW NpoYHOCTU. PanmoHanbHble (HOpMBI
ceuyenus O6anok. [lorenunanbras sueprud. duddepenmansuoe ypaBHEHUE YIIPYTOM OCH
6anku. Onpenenenue nepemernienuii. aterpan Mopa. [IpaBuno Bepemaruna. Teopema
Kactunbsino. bajika paBHOTO CONPOTUBIICHUS.

K. CTepkHeBbIe CHCTEMBI.

Omnpenenenue. Knaccudukarus crepkHEBBIX cucTeM. HWuTerpansr Mopa s
oTpeieNIeHHsI TIEPEMEIIICHUI B CTEP)KHEBBIX CUCTEMax. TeopemMa O B3aMMHOCTH padboT U
nepemenieHuid. [lorstue o cremeHsax cBoOonbl U cBs3u. Meron cuin. KaHoHmueckue
ypaBHEHUS METOAA CHUJL.

YerBepThlil ceMecTp
3. HanpsisxkeHHO-1e(pOpMHUPOBAHHOE COCTOSIHME B TOUYKE.

HapsoxernHoe coctosinue B Touke. TeH30psl HanpsbkeHu U aqedopmanmii. OnpenencHue
HaIpsHKEHWM B HAKJIOHHBIX IJIOIIA/KaX. [ JTaBHbIE IUIOMIAAKUA U TJIABHbIE HANPSHKEHUSI.
O0600meHHbIH 3aK0H ['yKa. DHEprus ynpyrux aepopMaliuii.

u. CroxxHoe conmpoTuBieHue. ['MMoTe3bl MPOYHOCTH.

CnoxHoe compotuBieHue. Kpurepun BO3HMKHOBEHHS IUIACTHYSCKHUX JeGopMaIluil.
['mmore3a MakCHMaIbHBIX KAacaTEJIbHBIX HANpsDKeHWW. ['MmoTe3a MOTEHUIHATbHOMN
sHeprun  ¢popmousMeneHusi. Teopuss mnpounHoctd Mopa. [loHsiITHE MEXaHUKHU
pazpyuieHus. M3rub ¢ kpydeHueM O0aloK KPyIJIoro U MpSMOYTOJbHOTO CEYCHHUS.



K. CloxHble BHAbI HArpyKeHusi Opyca, Kocoil u3rud, BHELEHTPEHHOE
pacTsKeHUue — CKaTHe, M3rud ¢ Kpy4eHueMm, pacyeT TOHKOCTEHHBIX COCY/10B

Omnpenenenue cloXHOTO BuAa Harpykenus. Kocoit n3ru6. BuenenTpeHHoe pacTsbkeHne
— cxartue. M3rub6 c kpydenuem. OOmmii ciydail Harpyxenuss Opyca. Pacuer
TOHKOCTEHHBIX COCYAOB TOJ JEHCTBHEM BHYTPEHHETO M BHEIIHEro JaBieHHs. BbiBox
dbopmynel Jlamacca.

J. HpO‘-IHOCT]) INPpH NAKIHYCCKH H3MCHAIOIIUXCHA HANIPHAKCHUAX.

Onpenenenne. MexaHus3M ycTanocTHOro paspyuuenus. Kpusble ycranoctu. Ilpenen
BBIHOCIMBOCTU. @DaKTOpbI, BIUAIOIIME HA CONPOTUBJICHUE YCTAIOCTH JETaJICH.
XapakTepUCTUKU LIMKJIA [IEPEMEHHBIX HAIIPsKEHUN. JluarpamMmma rpeiesibHbIX aMIUIUTY .
ConpoTuBieHrne yCTajaOCTH IPU COBMECTHOM JEHCTBHMM HOPMAJIBHBIX M KacaTEJbHBIX
HanpspkeHud. [lonsTre pacyera Ha 1OJATOBEYHOCTb.

M. YCTOHYHUBOCTD C/KATBIX CTEPKHEH.

OCHOBHBIC TIOHSTUS U OMPEACIICHUS. YCTOMYMBAs W HEyCTOWMYMBas (POPMBI ympyroro
paBHOBecusi. Kputnueckas cwia. @opmyna Ditnepa. [Ipeaenst mpuMeHUMOCTH (POPMYITBI
DOiinepa. DOwmnupuueckas ¢opmyna Acunckoro. Iloteps ycTOMYMBOCTH — TIpHU
HANPSDKEHUSIX, TPEBBIIAIONINX Mpeed MPONOpIHOHATLHOCTH. Parmonanbubie GopMbl
MOTIEPEYHBIX CEYEHUN CxXaThiX cTepkHed. Pacuer mo kondduimMeHTy CHUKEHUs
NOMYCKAaeMOI'0 HAMPSIKEHUS HA CHKATHE.

H. [lnuHaMmu4yecKkue HArpy3ku. Yaap.

Yuer cun wuHepumu. Hanpsbkenus BO Bpamaromemcs Kodable. Hanpsbkenus u
MIEPEMEILICHUS B YIIPYTOM CUCTEME TIPU YIape NaAI0MINM IPy30M. Y YET MacChl YIIPYrou
cucreMbl. Koapounment nuaamuunoctu. Kpyrsammii yaap.

5. O0pa3oBaTesibHbIE TEXHOJOIMH.

Meronuka mpenomaBaHus AUCHUIUIAHBI «COMPOTUBICHHE MAaTEpPHATIOB» U
peanu3anusl KOMIETEHTHOCTHOIO MOJAXOAA B HU3JIOKEHUU M BOCIPHUATHM MaTepualia
MpPEeIyCMaTPUBAET KCIOJIB30BAHHUE CJCAYIOMIUX AKTUBHBIX U HHTEPAKTHUBHBIX (HOPM
MPOBENICHUS TPYMIOBBIX, WHANBUIAYATbHBIX, AYJUTOPHBIX 3aHATHA B COYETAHUU C
BHEAYIUTOPHOW paboTOi C 1eibio (popMuUpoBaHUS W pa3BUTHS TPODHECCHOHATHHBIX
HABBIKOB, 00YyJaIONIUXCS:

— MOJTOTOBKA K BBIMTOJTHEHUIO Ja00OPaTOPHBIX PabOT B Ia00OpaTOPHSIX BY3a;

— 3aIUTa U UHAUBUIYAIbHOE 00CYK/I€HUE BHIMTOIHIEMBIX PacueTHO-TpauuecKux
paodor;

— OpraHu3aivs U MNPOBEICHUE TEKYILEeTr0 KOHTPOJs 3HAHWM CTYyAEHTOB B (hopme
0JIAHKOBOT'O TECTUPOBAHUS;



VYaenbHbI BeC 3aHATHI, NPOBOAMMBIX B HMHTEPAKTUBHBIX (pOopMax, OINpeneseH
[JIABHOM  11e7bI0  00pa3oBaTENbHOM  MpPOTpaMMbl, OCOOEHHOCTHIO KOHTHUHIEHTA
0o0Oy4Yaromuxcs U COAEpKaHueM JUCUUIUIMHBI «COMPOTUBICHUE MATEPUATIOB» U B LIEJIOM
no gucuuiuinie coctaBisieT 50% aynUTOPHBIX 3aHATUN. 3aHATUA  JIEKIMOHHOIO THUIIA
coctaBisAoT 30% OT 00beMa ayIUTOPHBIX 3aHATUH.

6. OneHo4YHbIE CPeaCTBA VISl TEKYIIEr0 KOHTPOJISl YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTeCTANMH 10 UTOraM OCBOCHHS IMCIHUILUIMHBI M Y4eOHO-METOAUYeCKOe
o0ecredyeHre CAMOCTOATEILHOM PA0OTHI CTY/I€HTOB.

B npomecce 00yyeHUs HUCHONB3YIOTCS CIEIYIONIME OLICHOYHBIE (OPMBI
CaMOCTOSTEIIbHOM palbOThl CTYAEHTOB, OLIEHOYHbIE CPEACTBA TEKYIIEro KOHTPOJS
YCIIEBAEMOCTH M IPOMEKYTOYHOM aTTECTaIINHU:

B TperbeM cemecTpe

- PacuetHo-rpadmueckas padora Nel «Pacuer cucreM ¢ ajieMeHTaMH, pabOTAOIIMMH Ha
pacTsDKEeHHE (COKATHE )Y,

- PacuetHo-rpadmueckas padora Ne2 «Pacuer cucreM ¢ ajieMeHTaMu, pabOTArOIIMMH Ha
Kpy4YCHHUEY;

- PacuerHo-rpaduueckas pabora Ne3 «I'eomerpuueckne XapaKTEPUCTHKH TUIOCKHX
cedeHuit. Pacuet cucreM ¢ anmeMeHTamMu, paboTAOIUMU Ha H3THOY,

- TIOJTOTOBKA K BBIMOJIHCHUIO TAOOPATOPHBIX PabOT M UX 3allIHTA.

B uerBepTOM CceMecTpe
- Pacuerno-rpaduueckas pabora Ne4 «PacyeT craThuecku HEOIpPEASIUMbBIX OalloK U

pam»;
- Pacuerno-rpaduyeckas pabora No5S «PacueTsl mpu CIOXKHOM HAMPSHKEHHOM
COCTOSIHHMY;

- Pacuerno-rpadmueckass pabora Ne6 «Pacuersl Ha YCTONYHMBOCTH, YCTAJIOCTh U
JVHAMUYECKUE HATPY3KN»
- TIOATOTOBKA K BBHITIOJHEHUIO TA0OPATOPHBIX padOT U UX 3alUTa

PacueTHo-rpadguueckue paboThl MPOBOIATCS MO WHAUBUYATBHOMY 3aJaHUIO.

OueHoYyHbIE  CpEACTBA TEKYIIETrO0 KOHTPOJS  yCIEBA€MOCTH  BKJIIOYAIOT
KOHTPOJIbHBIE 3a/laud W 3aJlaHusi B popMe OJIAHKOBOTO TECTUPOBAHUS MJII KOHTPOJIS
OCBOCHHUS 00YUYaIOIMIUMHUCS Pa3aesiOB JUCITUTUIHHEI.

OOpa3ubl  TECTOBBIX  3aJaHUM, 3aJaHUNl  pacueTHO-Tpaduyeckux paodor,
KOHTPOJIBHBIX 3a/lad, 3a4€THBIX W HK3aMEHAIMOHHBIX OWJIETOB, MPUBEACHBI B
MIPWIOKECHUH 3.



6.1. ®oH O1LIEHOYHBIX CPECTB /1Jisl NPOBeIeHUs MPOMEKYTOUHON aTTeCTAIMU
00y4arImnxcs no JTUCUMUILINHE (MOAYJII0).

6.1.1. Ilepeyenb KOMIIETEHIIMN C yKa3aHWEM JTamoB UX (OpMHUpPOBaHUS B MpoIlecce
OCBOEHHUS 00pa30BaTEIbHON MTPOTrPAMMEBI.

B pesynpTaTe OCBOGHHMS JUCHMIUIMHBI (MOAyns) (QOPMHUPYIOTCS — CIEAYIOIIUe
KOMITETEHIIVH
Kon B pe3yabTaTe 0cBoeHHs 00pa30BaTeIbHON MPOrpaMMbl 00y4alOIIMIACA
KOMIEeTeHI[UH A0JI7KeH 00J1a1aTh
OIlK-1 Crioco0eH CTaBUTh U pelllaTh NHKEHEPHbIE M HAYYHO-TEXHUYECKHUE 3a1a4U

B cepe cBoeii nmpodhecCHoOHATBHON IeATETFHOCTH U HOBBIX
MCKIUCHUIIIIMHAPHBIX HaHpaBJ’IeHI/Iﬁ C UCIIOJIb30BAaHUEM
€CTCCTBCHHOHAYYHbBIX, MATEMATUUCCKUX U TEXHOJIOTHIYCCKUX MO)ICJ'IGI\/JI

B mnporiecce ocBoeHuss 00pa3oBaTeNbHON MPOrpaMMBbl JaHHbIE KOMIIETEHIIUU, B
TOM YHCJI€ UX OTJEIbHbIE KOMIOHEHTHI, (POPMUPYIOTCS MOITAITHO B XOJE€ OCBOCHUS
00y4YaromMUMHCS AUCHUIUIUH (MOYJIEH), MPAKTUK B COOTBETCTBUU C yUYECOHBIM IJIAHOM U
KaJeHAapHbBIM TpadukoM ydyeOHOro mporecca.

6.1.2. Onucanue nmoka3zarejied 1 KpUTEPUEB OLEHNBAHUS KOMIIeTeHIIUHH,
(opMuUpPyeMBIX 10 HTOTaM OCBOEHHS TMCUMILVIMHBI (MOIYJIs1), ONMCAHUE HIKAJ

OICHUBAaHMHA.

[lokazateneM oOlleHMBaHMS  KOMIETEHIMA Ha  pa3NUYHBIX JTamax HX
dbopMuUpoBaHUST SBISETCA JOCTIKEHHUE OOYYAIONIMMUCS IUIAHHUPYEMBIX pPE3yJbTaTOB
00y4eHUS 1O TUCHHUIUIMHE (MOJIYITIO).

OIIK-1Cnoco0eH cTaBUTH U pellIaTh HH:KEHEPHbIE H HAYYHO-TeXHUYECKHe 321a4U B cepe cBoeii
Nnpo¢recCHOHANIBLHOM /1eITeIbHOCTH M HOBBIX MEK/IMCUUIVIMHAPHBIX HANIPABJIEHU ¢ MCIO0JIb30BAHHEM
€CTeCTBEHHOHAYYHBbIX, MATEMATHYECKHX H TeXHOJIOTHYeCKHX Mojeei

3HATH: Obyuaromuiics Obyuatomuiics Obyuatommuiics OO0y4aromuiics
Mertonsr JTEMOHCTPUPYET MOJHOE | JIEMOHCTPUPYET HEIOIHOE | IEMOHCTPHPYET JEMOHCTPHPYET
pacuera OTCYTCTBHE HJIH COOTBETCTBHE CIIEAYIONIMX | YACTHYHOE COOTBETCTBUE | MOJIHOE
KOHCTPYKIIMH | HEOCTaTOYHOE 3HAHMI: METOJIOB pacuera | CIeAYIOIINX 3HAHUIMA: COOTBETCTBHE
Ha TPOYHOCTH, | COOTBETCTBHUE KOHCTPYKIIMH Ha METO/IOB pacyera CIIEIIYIOIINX

HKECTKOCTh U
YCTOMYUBOCTb;
palvoHaNbHbIE

(hopmbl

CIICAYIOIINX 3HAHHMA:
METO/IBI pacuera
KOHCTPYKIIMH Ha
MIPOYHOCTb, KECTKOCTH U

MPOYHOCTD, KECTKOCTh H
YCTOMYUBOCTB;
patuoHaIbHBIX HopM
CEUCHHM 2IIEMEHTOB

KOHCTPYKLIHH Ha
MPOYHOCTD, KECTKOCTH U
YCTOMYUBOCT;
panroHaIbHBIX Gopm

3HAHUN: METOIOB
pacuera
KOHCTPYKIIMI Ha
MPOYHOCTb,




CEUCHMUI YCTOWYUBOCTb; ABTOMOOWJIS ¥ TPAKTOPA CEUCHH 2IIEMEHTOB JKECTKOCTh U
3JIEMEHTOB paroHaibHbIe (POPMBI TIPH Pa3InYHBIX BUIAX aBTOMOOWJIS ¥ TPAKTOPA | YCTOWYUBOCTH;
ABTOMOOWJISI ¥ | CEUCHUU DIICMEHTOB HarpyKEHUSI. MIPY Pa3IMYHBIX BHIIAX paIoHaIbHBIX
TpakTopa TIpH | aBTOMOOWISI M TpakTopa | Jlomyckarorcs Harpy>KeHUs, HO (hopMBbI ceueHu it
Ppas3InYHbIX IIpHU pa3IMIHBIX BUAaX HE3HAUUTCIIBHBIC OHII/I6KI/I, JAOITYCKAITCA 3JIEMCHTOB
BHUAax HarpyxeHus IIPOABIIACTCA HE3HAUYUTCIIBHBIC aBTOMO6I/IJ]$1 u
HarpyXKeHus HEeIOCTaTOYHOCTh 3HaHWHM, | OMIMOKH, HETOUYHOCTH, TpakTopa Ipu
10 PALY METOIOB pacyera, | 3aTpyAHEHUS IIpU pa3IUYHBIX BHIAX
o0yJaroIHiics aHAJTUTUYECKUX Harpy>XKeHus,
UCIBITHIBACT orepanmsx. CBOOOZHO
3HAYUTEINbHBIE OIlEpHUpYET
3aTpyAHEHUs IpU MpUOOPETEHHBIMU
OICpUPOBAHNHU 3HAHUAMU 3HaHUAMU.
P UX TIEpEHOCE Ha
HOBLIC CUTYyalluH.
yMeTh: OO0yuaromuiics He OO0yuaromuiics OOGyuaromuiics OOyuaromuiics
[IpoBoauTh yMEET WIH B JIEMOHCTPUPYET HEMOJIHOE | IEMOHCTPHUPYET JIEMOHCTPUPYET
pacyeTs Ha HEOCTaTOYHOM CTENEHH | COOTBETCTBHE CIEAYIONNX | YaCTUYHOE COOTBETCTBHE | TOIHOE
IIPOYHOCTb, yMe€ET IIPOBOIUTH YMEHUI: IPOBOAUTH CIENYIOUIMX YMEHUI: COOTBETCTBHE
KECTKOCTh U PacUCThl HA ITPOYHOCTD, PacUCThl Ha IMIPOYHOCTD, IIPOBOAUTE paCyY€Thl HA CICAYIOIUX
yCTOﬁ‘IHBOCTB; KECTKOCTh U KECTKOCTh U IIPOYHOCTH, KECTKOCThb U YMCHHﬁZ IIPOBOAUTH
ONpeNeNsiTh YCTOUYUBOCTH; YCTOUYUBOCTE; YCTOMYUBOCTB; pacueTsl Ha
JTUHEHHBIE U OIIpEeNeNATh JUHEHHBIE U | ONPEeNsTh JINHEIHBIC ’ OTIpEeNEeNsTh TUHEWHbIE U | TPOYHOCTb,

YIJIOBbBIE YIJIOBBIE TIEPEMEIICHUS | YTIIOBBIE TIepEMEIICHUs YIJIOBBIE TTEpEMEILICHUS KECTKOCTh U
MepeMEILICHUs] | TTONMEPEYHBIX CEUEHUI MONEPEYHBIX CEUYEHUM MPU | TTONEPEUHBIX CEUECHUN YCTONYMBOCTB;
MOIEPEYHBIX MPU Pa3IUYHbIX BUJAX Pa3IMYHBIX BUAX MIpY Pa3JIMYHbIX BUJAX ONpENensiTh
CEYEHUU npu HarpyxeHus Harpy>kKeHusl. Harpy>xeHusi. Y MeHUsI JIMHEWHBIE U
Ppa3IUYHBIX Homyckarorcs OCBOCHBI, HO YIJIOBBIE
BHJIaX HE3HAYNTENbHBIE OMIMOKH, | JOITYCKAIOTCS nepeMeIeHus
HarpyeHus MPOSIBIISIETCS HE3HAYUTEIbHBIC TONEePEYHBIX
HEJOCTaTOYHOCTh YMEHHUH, | OMIMOKH, HETOYHOCTH, CEeUeHU npu
10 psily MOKa3aTelen, 3aTPyAHEHUS IpU pa3IMYHBIX BUAAX
o0yJarommics aHAJIUTHIECKUX HarpyXeHusl.
HCIBITEIBACT onepauusx, nepeHoce CB00OIHO
3HAYUTEIbHBIC YMEHUH Ha HOBBIE, omnepupyer
3aTpyAHEHUS pU HECTaHAAPTHbIE MPHOOPETEHHBIMH
OIEpUPOBAHUU YMEHUSIMHA | CUTYyallUH. YMEHUSIMU,
IIpU UX MEPEHOCE Ha MIPUMEHSIET UX B
HOBBIE CUTYaLINH. CUTYyaLUIX
IIOBBIIIICHHOH
CIIO>KHOCTH.
BJIAIETD: OO0yuaromuiics He OO0y4aromuiicss 9aCTUIHO OO0yuaromuiics OO0y4aromuiics B
Metonamu BJIaJICCT WIIH B BJIaJIceT METOJaMHU YaCTUYHO BJIaJIeeT ITOJITHOM 00beMe
pacycra Ha HEJ0CTATOYHOM CTENEHU | pacyera Ha MPOYHOCTh U METOJAaMHU pacyera Ha BJIaJICET METOJAMU
HIPOYHOCTE H BIIAJICET METOAMU KECTKOCTh, METOIAMHU IPOYHOCTH U KECTKOCTH; | pacyera Ha
’KECTKOCTb;
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MeToJaMHu
MIOCTPOEHUS
3MI0p
BHYTPEHHMX
CHJIOBBIX
¢dakTopos,
HaIpsDKEHUHN U
nepeMeneHni

pacdera Ha MPOYHOCTH U
MKECTKOCTh; METOIAMH
MOCTPOCHUS S0P
BHYTPEHHHUX CHJIOBBIX
(hakTOpOB, HANIPSHKEHUH
U [IEPEMEILICHUH.

MIOCTPOCHHUS 3ITIOP
BHYTPEHHHMX CHIOBBIX
(hakTOpOB, HATIPSHKEHUH U
nepeMeIeHril B HEMOJIHOM
o0beme, Oy CKaIOTCs
HE3HAYNTENbHBIC OIINOKH,
TIPOSIBIIACTCS
HEJIOCTaTOYHOCTh
BJIaJICHUST HABBIKAMH TI0
psny nokasarenei,
OO6yuaromuiics
UCIIBITHIBAET
3HAYUTENbHBIE
3aTPyAHEHUS TIPH
IPUMEHEHNH HABBIKOB.

METOJaMH MOCTPOEHUS
3IIOP BHYTPEHHUX
CUJIOBBIX (haKTOPOB,
HaIPSOKEHUN U
MepEMEILIEHUI, HAaBBIKU
OCBOEHBI, HO
JIOIYCKaroTCs
HE3HAYUTEIbHbBIC
OIMMOKHU, HETOYHOCTH,
3aTpyJHEHUS OpU
AHAJTUTUYECKUX
onepanusx, NepeHoce
YMEHHUI Ha HOBBIE,
HECTaH/IApTHbHIE
CUTYyallUHU.

MPOYHOCTD U
JKECTKOCTb;
METOIaMHU
TIOCTPOEHUS IITIOP
BHYTPEHHHX
CHJIOBBIX (haKTOpOB,
HaIpsKEHUN U
MepeMEILICHNH,
CBOOOIHO
MpUMEHSIET
TIOJTy9CHHBIC
HaBBIKU B
CUTYaIUsIX
MMOBBIIIICHHOM
CIIOKHOCTH.

11




[IIkana olleHMBaHMS PE3YIHTATOB MPOMEXKYTOUYHOM aTTECTAIUU U UX ONTUCAHUE:
dopma NPoMe:KyTOUHOM aTTeCTAlMU: 3a4eT.

[IpomexyTouHast arTecTaius ooydyarmuxcs B hopme 3auéra mpoBOAUTCS IO
pe3yibTaTaM BBIMIOJHEHUS BCEX BHUAOB YyuyeOHOW padoOThI, MPETyCMOTPEHHBIX
y4eOHBIM TUTAHOM M0 JAaHHOW JUCHUIUIMHE (MOAYIIO), MPU ATOM YUHUTHIBAIOTCS
pe3yNbTaThl TEKYILIEro KOHTPOJSI yCIEBAeMOCTH B TeueHue cemecTpa. OlleHka
CTEMEHU JOCTHXKEHUS O0YUYaIOIIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOYyYEHUS IO
JUCUUIUIMHE (MOJYJIF0) TPOBOJIUTCS TMpEnojaBaTeIeM, BEIYIIUM 3aHITUS 10
JTUCHUIUIMHE (MOIYJII0) METOJA0M SKCIIEPTHOM o1ieHKH. [1o uToram mpomMexyTouHON
aTTECTAIlMU 0 JUCHUIIINHE (MOAYJII0) BBICTABIISIETCS OIICHKA «3aYTCHOY» WJIU «HE
3a4TEHOY.

K npoMmexyrodHoil aTTecTallud JIOMYCKAIOTCA  TOJBKO  CTYJEHTHI,
BLITIOJIHMBIIIUE BCE€ BUIbI y4eOHOUM paboOThl, NPEAYCMOTPEHHBIE paboueit
nmporpaMMon 1o Aucturinae « ConpoTUBICHUE MAaTEPUATIOBY!

- BBITTOJTHUJIN U 3aIIUTHIIA TPU PaCUETHO-TpaduyecKue paboThl

- BBITIOJTHUJIU U 3aIUTHIINA JTA00paTOpHbIE pabOThI

I xana
OLlCHUBAHUA

Onucanue

BrimosiHeHbl Bce BUABI yueOHOM pabOThI, MpPEeayCMOTPEHHBIE
yueOHbIM IIaHOM. CTYIEHT JEeMOHCTPUPYET COOTBETCTBUE
3HAaHWM, YyMEHHWI, HaBBIKOB MPHUBEJECHHBIM B  TaOJHUIaX
nokasarejied,  omnepupyer  NPUOOPETEHHBIMH  3HAHUSIMU,
3auTeHo YMEHUSAMH, HABBIKAMU, IPUMEHSET UX B CUTYyallUIX MMOBBILIEHHON
cinoxHocTd. [Ipu 3TOM MOTYT OBITH JAOIYIICHBl HE3HAUYNTEIHHBIC
OMMOKA, HETOYHOCTH, 3aTPyJHEHUS TPU aAHATUTHUYECKHUX
omepamnuax, IEPEeHOCe 3HAHMKW W yYMEHUM Ha  HOBBIE,
HECTaHJIapTHBIE CUTYALUU.

He Bwimmonmnen onuH wiu Oonee BUIOB y4eOHOH paboTHI,
IPEeTyCMOTPEHHBIX y4eOHbIM TUIaHOM. CTYIEHT JAEMOHCTPUPYET
HEIOJHOE COOTBETCTBHUE 3HAHMH, YMEHUM, HABBIKOB
NPUBEJACHHBIM B  TaONMIaX  TOKa3aTeNe, JIOMyCKaloTCs
3HAUWTENbHBIC OIIMOKH, TPOSBISETCS OTCYTCTBUE 3HAHHIA,
YMEHHH, HAaBBIKOB MO PAMY TOKa3aTeei, CTYJACHT HCIBITHIBACT
3HAYWTEIbHBIC 3aTPYAHEHUS TPU OMECPUPOBAHUHM 3HAHUSIMH H
YMEHHSMU TIPH UX TIEPEHOCE HAa HOBBIC CUTYAIUH.

He 3auteno

DopMa NPOMEKYTOYHOM ATTECTALMHU: IK3AMEH.

[IpomexyTouHas aTTecTanus oOyJaromuxcs B popMe s3Kk3aMeHa MPOBOJAUTCS
[0 pe3yibTaTaM BBIMOJHEHHUS BCEX BUIOB Y4eOHOU palOOThI, MPEeayCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO JaHHOM IUCHMIUIMHE (MOAYJI0), IPU 3TOM YUYUTHIBAIOTCS
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pe3yabpTaThl TEKYLIETO KOHTPOJSA YCIIEBAEMOCTH B TeueHHe ceMmecTpa. OlneHka
CTENEHU JOCTHXKEHHSI 00y4YaloIMMHUCS MJIAHUPYEMBIX PE3YIbTATOB OOYUYEHHUsS IO
JUCHUIUIMHE (MOAYJII0) MNPOBOAMUTCS MPENOJaBaTeieM, BEAYLIUM 3aHATUSA [0
JUCIUIUIMHE (MOJYJII0) METO/IOM 3KCIEPTHOM OLIeHKH. [1o uToram mpoMexyTouHoi
aTTecTallud IO JUCUUIUIMHE (MOJYJIIO) BBICTABIAETCS OLEHKA «OTIUYHOY,
«XOPOILLIO», «yIAOBIETBOPUTEIILHO» UJIN «HEYIOBIETBOPUTEIBHO.,

K npoMexyroyHo aTrecTalMyd JONYCKAaKOTCA  TOJBKO  CTYAEHTHI,
BBITIOJIHUBIIIME BCE€ BUJIBI Y4eOHOW paboThl, MpeAyCMOTpPEHHbIE paboyeit
MIPOrpaMMoN 1o aucuuIuinHe «CONpOTUBIEHNE MATEPUATIOBY:

- BBIMIOJIHWJIM U 3alUTUIIM TPU pacueTHO-Tpaduueckre padoTbl

- BBITIOJIHWJIM U 3aLIUTHIIA JJTaOopaTOpHbIe padoTh

[HIxana onieHUBaHUA Onucanue

BrimonHenbl BCE BHJIbI y4eOHOM paboThI,
npeayCMOTpeHHbIe  y4eOHbIM  maHoM.  CTyaeHT
JNIEMOHCTPUPYET  COOTBETCTBHE  3HAHUW, YMCHUH,
OtnuuHO HAaBBIKOB TPUBEJCHHBIM B Ta0JWIaX IOKa3aTeleH,
oTiepupyeT MNPUOOPETECHHBIMU 3HAHUSIMHU, YMCHHSIMU,
HAaBBIKAMH, IIPUMEHSECT UX B CUTyalLUsIX MOBBIICHHOU
CJI0KHOCTH.

BrlinonHeHb! BCE BUIAbl  y4ueOHOM  paboThl,
IpelycCMOTpeHHble  y4eOHbIM  miaHoM.  CTyneHT
JEMOHCTPUPYET HE TMOJHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB NPHUBEACHHBIM B  TaOmuIax
noKasaresieH, onepupyer MpruoOpEeTEHHBIMU 3HAHUSMU,
Xopoiio YMEHUSAMH, HaBbIKAMHU, MPUMEHSET HUX B CHUTYyalHUsIX
MOBBIIIIEHHON CIOXKHOCTU. llpu 3TOM MOTYT OBITH
JIOTIYIICHBl HE3HAYMTENbHBIE OIMUOKH, HETOYHOCTH,
3aTPyHEHUs  NPH  AHAJIUTHUYECKUX  OIEpalMusX,
IIEPEHOCE 3HAHUW U YMEHUN Ha HOBBIE, HECTAHIAPTHBIC
CUTyalnu

BrinosiHeHbI BCE BUJIBI  y4EOHOM paboThlI,
NpeyCMOTPEHHbIE  yuyeOHbIM  T1aHoM.  CTyaeHT
JEMOHCTPUPYET HE TMOJHOE COOTBETCTBUE 3HAHMWIA,
Y 1OBIIETBOPUTEIBLHO .

YMEHHWH, HABBIKOB TPHUBEACHHBIM B  TaOmuIax
nokKaszaTesieil, IUIOXO OINepUpyeT MNpUOOPETEHHBIMU

3HAHUAMH, YMCHHAMM, HABBIKAMHU IIPHUMCHACT HX B
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OpoCThIX cuTyanusax. [Ipu 3ToM MOTyT OBITh AOMYILEHBI
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYyAHEHUS
IpU AHAIMTHYECKUX ONEPALUAX, MEPEHOCE 3HAHUW U
YMEHUW HA HOBBIE, HECTAHAAPTHBIE CUTYaIlUU

He BbinonHen onux unu 6osee BUAOB yueOHOU paboThI,
NPeIyCMOTPEHHBIX  y4eOHbIM  maHoM.  CTyaeHT
JE€MOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHUM,
YMEHUW, HaBBIKOB TPHUBEICHHBIM B  TabmuIax

HeynoBneTBopuTenbHO | MOKa3aTeNei, AOMYyCKAIOTCS 3HAYUTEIbHBIE OIIMOKU,

MMPOABIICTCSA OTCYTCTBHUC 3HaHHI>i, yMeHHﬁ, HaBBIKOB I1O
pany HOKaSaTeHCﬁ, CTYACHT MCIBITHIBACT 3HAYUTCIIbHBIC
3aTPYAHCHHUA npu OIICPHUPOBAHUUN 3HaHUAMU u
YMCHUSAMU TIPpU UX IICPCHOCC HA HOBBLIC CUTYAIIUHU.

®oHIbI OLICHOYHBIX CPEICTB MpeJCTaBJeHbl B IPUI0KEHUN 2 K padouei

nporpamme.

7. Y4eOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecriedeHHue TUCHMIIIMHBI.

a) OCHOBHAaf JuUTepaTypa:
1. Bagumsunu, H. B. ConpoTuBiieHre MaTepraioB U KOHCTPYKIHUH : yIeOHHUK
s By3oB / H. B. Basmmmsunm, C. C. I'aBpromua. — MockBsa : U3natenscTBO
FOpaiit, 2020. — 429 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-9916-
8247-3
URL: https://urait.ru/bcode/450893
2. Atanun, B. I'. ComnportuBienne MatepuanoB : yUeOHUK U TMPAKTUKYM IS
akajemudeckoro OakamaBpuara / B. I'. AtanuH. — 2-¢ u3a., nepepad. u J1om.
— MockBa : MznarensctBo [Opaiit, 2019. — 342 c¢. — (bakanasp.
Axanemudaeckwii kypc). — ISBN 978-5-534-07212-9.
URL: https://urait.ru/bcode/433217

0) JONOJIHUTEJIbHAS JIUTEPATypa:
Acanynuna, E. FO. ComnporuBnenue maTepuanoB : y4eOHOe mocoOue s

By3oB / E. FO. Acamynmuua. — 2-e¢ wu3a., uchnp. W gom. — MoCKBa
NznatensctBo HOpaiit, 2020. — 279 ¢. — (Bricmiee oopazoBanue). — ISBN
978-5-534-02370-1.

URL: https://urait.ru/bcode/453259
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B) IPOrpaMMHoOe o0ecrieyeHre U HHTEePHeT-pPecypChl:
[IporpammHoe obecnieueHre He NpeyCMOTPEHO.

r) JJIeKTPOHHBIE 00pa3oBaTe/ibHbIE PeCypChl
1. Kypc «ConpotuBnenue marepuanon» (1 Moayib)
URL: https://online.mospolytech.ru/course/view.php?id=83

2. Kypc «ConpoTuieHue MaTepraioB» (2 MOAYJIb)
URL.: https://online.mospolytech.ru/course/view.php?id=1150

8. MaTepuajibHO-TeXHUYECKOE o0ecnieueHne AUCIUNINHBI.

Aynutopus A NPOBeACHHUS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHSATUMN: CTOJIBI,
CTYJIbSl WJIM CTOJBI Y4eOHBIE CO CKaMbsIMU; ayIUTOpPHAs J0cKa; pabodyee MecTo
IpenoaaBaTeNs: CTOM, CTYJ.

CneunanusupoBaHHas Jabopatopus kadeapsl «/IruHaMuka, IpOYHOCTh MAILIUH U
CONPOTHUBIICHUE MAaTEPUATIOB» OCHAIICHHAS

1.
2.
3.

6.
7.

VYueOHas ucnbitarenbHas mamuaa MU-40KY

Jlab6oparopusriit komiieke JIKCM-1K

YHUBEpCAIBHBIM ~ YYEOHBI KOMIUIEKC TI0  COINPOTHBICHUIO
marepuanoB CM-1 (2 mir)

YHuBepcanbHbIA KOMIUIEKC JJI MPOBEACHUS Ta00paTOPHBIX padboT
CM-2 (2 wr)

MastaukoBsiii koiep MK-300

MaivHa 11 UCIBITAaHUM Ha YCTaJlOCTh,

Kommuiexke mist mpoBeneHust 71a00paTOpPHBIX padboOT IO Kypey
«YCTOMYMBOCTh MEXAaHUYECKHX CUCTEM»

9. MeTonnuyecKkue peKOMeHIAINH JIs1 CAMOCTONATEIbHOI padoThl CTYIeHTOB
3aayaMu CaMOCTOATEILHOM pabOTHI CTY/IEHTOB SIBJISIOTCS :

1.

2.

Cucrematu3anusi U 3aKpEIUICHUE MOJYYEHHBIX TEOPETHUYECKUX
3HAHUU U IPAKTUYECKUX YMEHUH CTYIECHTOB;

VYriybnenue u pacimmpeHre TEOpEeTUIECKON MOITOTOBKHY;
dopMUpOBaHUE YMEHHUM HCIIOIB30BaTh HOPMATUBHYIO, IPABOBYIO,
CIIPABOYHYIO JOKYMEHTALMIO U CICHUAIBHYIO JIUTEPATYPY;
Pa3BuTne mMO3HABATENBHBIX CIOCOOHOCTEH W AKTUBHOCTHU
CTYAEHTOB, TBOPYECKOM HWHHULMATUBBI, CAMOCTOATEIbHOCTH,
OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

Hcnonp3oBanue matepuaia, COOpaHHOTO M TIOJYYEHHOTO B XOJIE
CaMOCTOSITEIIbHBIX 3aHATHM Ha MPAKTUYECKUX 3aHATUSAX, IIPU
HAITMCAaHUU KYPCOBBIX U BBIMYCKHOW KBalU(DHUKAITMOHHOU padoT,
1utst 9P hEeKTUBHON MOATOTOBKY K HTOTOBBIM 3a4€TaM U DK3aMEHAaM.

I/I3yquI/Ie AUCHUITIINHBI JOJIDKHO COIIPOBOXKOATBCA WHTCHCUBHOM
CaMOCTOSITCIbHOM pa60T0171 CTYACHTOB C PCKOMCHAOBAHHBIMM IIPCIIOAABATCIIAMU
JIUTCPATYPHBIMU UCTOYHUKAMMA N C MaTCpHUaIaMH, II0JIYYCHHBIMHA Ha JICKIHMOHHBIX,
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MPAKTUYECKUX 3aHATHUAX U Ja00paTOpHbIX paboTax. CTyIEeHT 10JKEH IOMHHUTb, YTO
HAaYMHATh CaMOCTOSITEJIbHBIE 3aHSATHUS CIEAyeT C TMEepBOro JHSA M3y4YeHUsd
JUCLUIUIMHBI U MPOBOJAUTH MX PEryssipHo. O4YeHb BaXXKHO MPUIIOKHUTh MAKCUMYM
YCUJIUH, BOJIU, YTOOBI 3aCTaBUTH c€0sl padOTaTh C MOJTHOM HAarpy3KOi C MEPBOTO JTHS.

Kaxxaplii CTyneHT JoJKeH caM IUIaHHpPOBaTh CBOIO CaMOCTOSITENbHYIO
paboTy, MCXOJs U3 CBOMX BO3MOXHOCTEM W NPHUOPUTETOB. DTO CTUMYJIUPYET
BBITIOJIHEHUE PAOOTHI, co37aeT 0oJiee CIOKOWHYH OOCTAaHOBKY, YTO B HTOTIE
MOJIOKUTENIBHO CKa3bIBAETCSI HA YCBOEHUHU MaTepHaia.

Ha ocHoBe wu3yueHHs pPEKOMEHJOBAHHOW JIUTEpaATyphl IEI€CO00pa3HO
COCTaBUTh KOHCIEKT OCHOBHBIX TEPMHUHOB, IIOJIOKEHUH U ONpeleIeHUH,
TpeOyIOMX 3aIOMUHAHUS U HEOOXOIUMBIX JIJIl OCBOCHUSI Pa3/ieNIOB AUCIHUIIUHBI.
Jns mnomnoTBOpHOM pabOThl HEMaJOBaXXHOE 3HAYEHHE HMEEeT OOCTaHOBKa,
opraHuzaius pabodero mecra. HyxHO n00uThCS, 4TOOBI MECTO pPabOTHI TIO
BO3MOKHOCTH OBLJIO MOCTOSHHBIM. PaboTa Ha MpUBBIYHOM MeEcCTe JienaeT ee Ooiee
1040TBOPHOU. TIpoAyKTUBHOCTE PaOOThl 3aBUCUT OT MPABHIIBHOIO YEPEIOBaAHUS
Tpyaa u oraeixa. [losTomMy Kaxkaple 4ac WM JBa ClEAyeT JeaTh, nepepbiB Ha 10-
15 MunyT. BBIXOJIHBIE AHU JIydIll€ IOCBSATUTh AKTUBHOMY OTJBIXY, 3aHSATHAM
CIIOPTOM, MPOTYJIKAMU Ha CBEXKEM BO3JlyXe W T.J. Jlaxke mepexioueHue ¢ 0JAHOro
BUJIa YMCTBEHHOM pabOThI Ha IPYTOil MOXKET CIY>KUTh aKTUBHBIM OT/ABIXOM.
Ocoboe mecTo yzaensercss KOHCYJIbTUPOBAHHIO, KaK OJHON U3 (hopMm oOyueHus u
KOHTPOJISI CaMOCTOSITENIbHON paboThl. KoHCYIbTHpOBaHME TMpeAnoaaraerT 0coobiM
o0pa3oM  OpraHM30BaHHOE  B3aUMOJCHCTBHE  MEXAYy  IpernojaBaTesieM-
KOHCYJIbTAaHTOM M CTYyJIEHTaMU, HalpaBJeHHOE Ha paspelnieHue MnpoljaeM Hu
BHECEHHUE MO3UTHUBHBIX U3MEHEHUM B JI€ITEIILHOCTh CTY/IEHTOB.

10.MeTonnyeckue peKoMeHIAMH /1JIs1 MPenoaaBaTess

BzaumoneiicTBue mnpemnojaBareis €O CTyIEHTaMH MOYKHO pa3AeliuTh Ha
HECKOJIbKO COCTAaBJISIONIMX — JIGKIIMOHHBIC, MPAKTUYECKUE M JaOOpaTOpHBIE
3aHATHS. M KOHCYNnbTHpoBaHue. I[IpemonmaBarens JOMKEH TOCIEIOBATEIBHO
BBIYMTATh CTYACHTAM psJ JEKLUHM, B XOJI€ KOTOPBIX CIEAYET COCPEIOTOYUTH
BHHMAaHUE Ha KIIOUYEBbIX MOMEHTaX KOHKPETHOTO TEOPETHUYECKOro Marepuana, a
TaK)Ke€ OPraHU30BaTh MPOBEICHUE MPAKTUYECKUX 3aHATUNA TaKUM 00pa3oM, YTOOBI
AKTHUBU3UPOBATh MBIIUICHUE CTYJIEHTOB, CTUMYJHPOBATh CaMOCTOSITEIbHOE
W3BJICUCHUE WMH HEOO0XoauMoll wuH(pOpManuu U3 Pa3IUYHBIX HCTOYHHUKOB,
CpPaBHUTEIbHBIA aHAJU3 METOJOB PEUICHUN, COMOCTABJIEHUE MOJTYYEHHBIX
pE3yNbTaTOB, POPMYIUPOBKY U apPTYMEHTAIINI0 COOCTBEHHBIX B3IJISIOB HA MHOTHE
CIIOPHBIE MPOOJIEMBI.

Ilepen Hayanom npenojaBaHus MPENOAABATENI0 HEOOXOUMO:

- U3y4YUTh paboOUyI0 MPOrpaMmy, LIeJU U 3a4a4U JUCIUIUINHBI;

- YETKO MPEJCTABISThH ce0e, KaKue 3HAHUS, YMEHHUS U HaBBIKU JI0JHKEH IpUoOpecTH
CTYJICHT;

- IO3HAKOMHUTCS C BUJIaMH Y4eOHOU paOoThI;

16



- U3YYUTh COJIEpKaHUE Pa3/iesiOB JUCIUILINHBIL.

B xone neKUMOHHOrO 3aHATHS MpenojaBaTellb JOJKEH Ha3BaTh TEMY,
y4eOHbIE BOINpPOCHI, O3HAKOMHUTb CTYAEHTOB C I[E€PEYHEM OCHOBHOW U
JOTIOTHUTENIBHON JIUTEPaTyphl IO TEME 3aHATHS.

Bo BcTynuTenbHON 4YacTH JIEKIIMM OOOCHOBAaThH MECTO U POJb H3ydaeMoi
TEMbl B Y4eOHOM IUCUUIUIMHE, PACKPBITh €€ MpakTU4yeckoe 3HaueHue. Ecnu
YUTAETCs HE MepBasi JEKLHs, TO HEOOXOAMMO YBSI3aTh €€ TEMY C MpeAbIAYyIIEH, He
Hapyuiasi JIOTUKW M3JI0’KE€HUs ydyeOHOro marepuana. Jlekuuio cieayer HauMHATD,
TOJILKO YETKO 0003HAYMB €€ XapakTep, TEMY U KpPYyr T€X BOMPOCOB, KOTOPHIE B €€
xojie OyAyT pacCMOTPEHBI.

B ocHOBHOW YacTu JIEKIIMM CJEeAYyeT PacKpblBaTh CoOJiepKaHHE Y4eOHBIX
BOMNPOCOB, AaKIEHTUPOBATh BHHUMAHHE CTYJACHTOB HA OCHOBHBIX KaTEropusix,
ABJICHUAX U Tpolleccax, 0COOCHHOCTSX UX MpoTeKaHus. PackpbiBaTh CyHUIHOCTh U
coJiepKaHUe Pa3IMYHBIX TOYEK 3PEHHUS U HAYUYHBIX MOAXOA0B K OOBSICHEHHIO TEX
WIM WHBIX SBIEHUNM u mpoueccoB. Creayer apryMeHTUPOBAHO OOOCHOBATH
COOCTBEHHYIO TMO3UIIMI0O MO CIOPHBIM TEOPETHYECKUM BorpocaMm. [IpuBoauth
npuMepsbl. 3a7aBaTh MO X0y U3JIOKEHUS JICKIIMOHHOTO MaTepuaia pUTOPHUUYECKUE
BOMPOCHl M CaMOMy JaBaTb Ha HHUX OTBET. JTO CIOCOOCTBYET aKTHBU3ALIMH
MBICIIUTEILHOM JACATEIBHOCTH CTY/ICHTOB, MIOBBIIIICHUIO MX BHUMaHMS U HHTEpeca K
MaTepuany JIeKIIMU, ee cojepkanuio. llpermopaBaTenb JOKEH PYKOBOJIUTD
paboToil  CTYIEHTOB 1O  KOHCIEKTUPOBAHMUIO  JIEKIIMOHHOTO  MaTepuala,
MOTYEPKUBATh HEOOXOJMMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJOKEHHI
U3y4aeMoil TeMbI, 0CO00 BBIACIISAS KATErOPUITHBIN armapar.

B 3aximounTtenbHOl YacTH JEKIUU HEOOXOauMO c(opMynupoBaTh 00IIHE
BBIBOJIBI TIO TEME, PACKpPHIBAIOIINE COAEPKAHNE BCEX BOIMPOCOB, MOCTABIECHHBIX B
nexkuuud. OOBSBUTH MIIAH OYEPETHOTO CEMUHAPCKOTO WM JaOOPaTOPHOTO 3aHSTHS,
JaTh KpaTKHEe pPEKOMEHAAIMM IO TMOATOTOBKE CTYIACHTOB K CEMUHApy WIH
nabopaTtopHoil paborte. Onpenenutb MECTO U BpeMs KOHCYJbTallMU CTYJEHTaM,
MO>KEJIABIINM BBICTYIUTh HA CEMUHApE C AOKJIaJaMu U pedepaTtaMu 1Mo aKTyaJIbHbIM
BOIIpOcaM 00CYKIaeMOU TEMBI.

Llens mpakTUyecKuX © JTaOOPATOPHBIX 3aHATUH - OOECIEYUTh KOHTPOJIb
YCBOCHHS y4EeOHOr0 Matepuaia CTyJCHTaMH, PacCIIMPEeHNUE U YIIIyOJIeHHe 3HAHUM,
MOJIYYCHHBIX MU Ha JICKIUAX U B XOJI€ CAMOCTOSITEIbHON paboThl. [loBbieHne
3G ()EKTUBHOCTH TMPAKTHUECKUX 3aHITHH JTOCTUTAETCS TOCPEACTBOM CO3JaHUs
TBOPUECKOW OOCTaHOBKHM, pAacCloOiaralpmeid CTyIeHTOB K  BBICKa3bIBAHUIO
COOCTBEHHBIX B3IJISIIOB U CYXJIECHUU MO 0OCYXJAaeMBIM BOIPOCAM, KEIAHUIO Y
CTYJEHTOB IOpadOTaTh y JOCKH MPU PEIICHUH 3aad.

Ilociie Kamoro JIEKIMOHHOIO, JA0OPAaTOPHOTO W NMPAKTUYECKOIO 3aHATHUS
CeJIaTh COOTBETCTBYIOLIYIO 3alMCh B )KypHajax y4eTa MOCEIaeMOCTH 3aHITHM
CTYJIEHTaMH, BBIICHUTD y CTAPOCT YICOHBIX TPYII MIPUYUHBI OTCYTCTBHS CTY/ICHTOB
Ha 3aHATHAX. [[pOBOANTH TPYNTIOBBIC I MHAUBUIYaTbHBIE KOHCYJIBTAIIMH CTYJECHTOB
M0 BOMPOCaM, BO3HHMKAIOIIMM y CTYACHTOB B XOJ€ WX MOJATOTOBKU K TEKYIICH H
MPOMEXYTOUHOM aTTECTALNU MO YIeOHOM TUCIUIUINHE, PEKOMEHI0BAaTh B IOMOIIIb
y4eOHBIC U IPyTHe MaTePHAIIbI, a TAKXKE CIPABOYHYIO JINTEPATYPY.
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DK3aMeH WM 3a4eT MO JUCLUUIUIMHE MPOBOAUTCS B (PopMe MUCHMEHHOTO
9K3aMEHa C MOCJEAYIOIe MHAUBUIYyaTbHON Oecelol CO CTYJIEHTOM Ha OCHOBE
BOIIPOCOB, C(HOPMYJIHUPOBAHHBIX B 3aUYE€THBIX WM DK3aMEHAIIMOHHBIX Omierax. B
OWJIET BHOCUTCS JBa TEOPETUUECKUX U OJUH MPAKTUYECKUIN BOMPOC U3 PA3IMUHBIX
pa3zenoB IUCLUUILIUMHBL 71 O0Jee MOJHOW MPOBEpPKU 3HAHUM cTyAaeHTOB. OneHka
BBICTAaBJISIETCSl TpernojaBaTesieM M oO0bsABISeTCS mociie oTBera. lIpenonaBaTenb
NPUHUMAIONIMKA 3a4eT WIM DHK3aMEH JIMYHO HECET OTBETCTBEHHOCTH 3a
MPAaBUJILHOCTH BBICTABJICHUS OLICHKH.
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[Tpunoxxenue 1.

CTpyKTypa u conepkaHue TUCHUIIMHBI «CONpPOTHB/IEHHE MATEPHATOB» 10 CIIeNHATbHOCTH
23.05.01 «Ha3zemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeacTBa»

(cmenmaJmcT)

Buner yuebHoi paboThI,

No - = g BKJIFOYAsi CAMOCTOSITENIbHYIO Bunpl camocTosiTenbHON paboThI dopma
I /;1 Paznen § 23 paboTy CTYACHTOB, U CTYJACHTOB arrecTalyn
3 ﬁ § TPYAOEMKOCTh B 4acax
JI. | Mp. | J1a6. | CPC | KCP | K.P.|KIL| PI'P | Ped. | Kpa6. | D | 3
Tperuii cemecTp
11 OcHoBHBIC TOHATHS, METON 3 1 9 9
CCUCHHIA
1.2 | BBoaHOE MPaKTHYECKOE 3aHATHE. 3 1 2
JlabopaTtopnas pabota Nel.
1.3 «HcnbITaTeNnbHBIE MAIIMHBI U 3 1 2 2
MU3MEPUTEITBHBIC IPUOOPHI»
Onpenenenus. BHyTpeHHne
CHJIOBBIC (DaKTOPBI, HATIPSIKCHHUSI
2.1 | u pedopManuu IpH pacTSHKCHUH | 3 2 2 2
— C)KaTHH MPSAMOTo Opyca. 3aKoH
I'yka. Koaddumment [lyaccona.
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2.2

Pacuer Opyca Ha pacTskeHue-
cxarue. [loctpoenue smrop

BHYTPEHHHX CHJIOBBIX (PAKTOPOB.

3anac MpOYHOCTH.
Brigaga PI'P Nel.

3.1

HanpsoxeHnnst Ha HaKJTOHHBIX
mwromankax. [loreHumansHas
SHEPTUsl YNpyTux aedopmaiui.
CraTnuecku HeolpeIeIuMblIe

3aa4M1 Ha pacCTAKCHUEC — CKATHC.

Yuer MOHTaXHBIX 3a30POB U
TeMIEPaTypPhl.

3.2

Pernienne craTuuecku
HEONPEAECITUMBIX 3a1a4 IIPU
PACTSKEHUHU - CHKATUU

3.3

JlaGopaTtopnas pabota Ne2.
HcnpiTaHne MaTepruaioB Ha
pacTsoKeHHe.

4.1

HcnpiTanne MmatepuanoB Ha
pacTsKeHHe-CKaTHe.
OmnpeneneHre MEXaHUYECKUX
xapakrepuctuk. [Ipenen
IPOYHOCTH.

4.2

Ornpenenenrie HaIpsHKEHUN U
nedopMaluii B CTePXKHIX MPH
W3MEHEHUU TEMIEPATYPHL.
MOHTaXHBIE yCHIIHSL.

5.1

Omnpenenenne. HanpsioxeHus u
nedopmarui. 3aKOH apHOCTH
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KacaTeJIbHBIX HAPSKEHUH.
3akoH ['yka npu casure.
HanpsikeHnst Ha HaKJIIOHHBIX
mwromankax. [loreHnmaasHas
sHeprus npu casure. CBs3b
MEX/1y MOJYJIIMH YIPYTOCTH
MEepPBOro ¥ BTOPOTO poJia.

Y cn0BuUsl NPOYHOCTH.

5.2

PacuerHple  ciaydyanm — 4YMCTOTO
CIABUra. Y CJIOBUE MPOYHOCTH.

5.3

JlabopaTtopnas padota Ne3
«HMcnpITanue MaTepraioB Ha
COKaTue

6.1

Kpyuenue 6pyca kpyrioro
MOTIEPEYHOT0 CEYECHHUSI.
BuyTtpennue cunoBsie HakTophl,
HaNpsDKEeHUs U JedopMaliuu.
[loTenuuanbHas sHeprus
nepopmanuu. Pacyetsl Ha
IPOYHOCTH U KECTKOCTb.
HcnpiTanne MmatepuanoB Ha
KpyueHUe

6.2

OnpeneneHrie BHYTPEHHUX
CHJIOBBIX (DAKTOPOB MpHU
kpyuenuu. [locTpoenue smrop.
PacdeT Ha NpoYHOCTH U
’)kecTKOCTh. Beimaua PI'P Ne2

7.1

Kpyuenue 6pyca
MPSIMOYTOJILHOTO MOTIEPEYHOTO
ceueHus. Jlerutananus ceueHusl.
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Kpydenue ToHkocTeHHOro Opyca
3aKpPBITOTO U OTKPBITOTO
npoduis. [TpubnvxeHHbIN
crioco0 pacueta. CTaTuuecku
HEOIIpeIeTMMbIE 3a/1a41 Ha
Kpy4YCHHE.

7.2

Crarnyecku HeolnpeeuMble
3aJlauM Ha Kpy4YeHHe

7.3

JlabopaTtopnas pabota Ne4.
«Omnpenenenne moayst FOHra n
koaddunurenta [lyacconay

8.1

PacdeT BUHTOBBIX
MUATUHIPUYECKUX TIPYKHUH.
Onpenenenre HaNPsKEHUH B
npykuHax. Pa3nnunbie crnocoObl
OnpeAesieHUs EpPEMELICHUIN B
py>KUHaX.

8.2

Pacuet cratuuecku
OTIpeIeIUMBIX U CTATUYECKU
HEOTpeAeTMMbIX KOHCTPYKIIHI C
npyXUHAMU

9.1

[Tnomane. CtaTnyeckue
MOMeHThI. OceBbIE U
HEHTPOOEKHBIE MOMEHTHI
u"epuuu. [omsspHBIT MOMEHT
uHepuuu. Paguyc naepuumu.
3aBUCHUMOCTb MEXI1Y MOMEHTAMHU
WMHEpLHUHU NPHU NapaiieIbHOM
IIEPEHOCE U IIPU ITOBOPOTE OCEMN.
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9.2

Onpenenenue MoIoKeHUs LEHTpa
TSHKECTU ¥ TEOMETPHUECKUX
XapaKTEPUCTUK TUIOCKUX
ceuenui. Bermaya PI'P Ne3.

9.3

JlaGopaTtopnas padota Ne5.
«/cnipITanne MaTepraioB Ha

yaap»

10.1

['maBHBIE OCU U TI1aBHBIE
MOMEHTHI UHEPIUH.
Onpenenenre NOJI0KEHUS
TJIABHBIX OCEH 1 BHIYUCIICHUE
3HAYCHHH TJIABHBIX MOMEHTOB
WHEPIUU Pa3TUIHBIX
TIONIEPEYHBIX CCUCHHUII.

10

10.2

Ornpenenenrie Noa0XKeHUs
TJIABHBIX OCEH CII0KHON (DUTYPBI
Y 3HAYEHU ITIaBHBIX OCEBBIX
MOMEHTOB UHEPLIUU U MOMEHTOB
CONPOTHUBIICHHUS.

10

111

Onpenenennie. BuyTpenHue
cuioBble pakTopsl. [locTpoenue
SMIOP MONEPEYHBIX CUIT U
M3rU0AIONIMX MOMEHTOB.
Judbdepernuanpabie
3aBUCUMOCTH MEX]TY
M3TUOAIOIINM MOMEHTOM,
MONIEPEYHOU CUJION U
VHTEHCUBHOCTBHIO
pacnpeesIeHHON Harpy3KHu.

11
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HopmanbsHoe HanpspkeHue npu
YHCTOM U3TUoe.

11.2

Ornpenenenre BHyTPEHHUX
CWJIOBBIX (DAKTOPOB IpHU U3rUoeE.
[TocTpoeHue 3M0p U UX aHAJIM3 C

nomolsio quddepeHnuanbHON
3aBHCHMOCTH.

11

11.3

JlabopaTtopnas pabota Ne6.
«HccnenoBanne HanpsKEHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUS
TOHKOCTEHHOU TPYyOBI ITpH
KPYUCHHUI

11

12.1

DopMmyibl 1S ONIpeeTICHUS
HOPMAJIBHBIX U KacaTeJIbHbIX
HaIPSKEHUN B TIOTIEPEYHBIX
cedeHusx opyca npu
HoTepeyHoOM u3ruoe. YciaoBue
CTaTUYECKOW MMPOYHOCTH.
Pannonanbubie hopMbI ceueHus
6anok. [loTeHnnanpHas YHEPrusl.

12

12.2

OmnpeneneHre HOPMaIbHBIX U
KacaTeJIbHBIX HANpsHKCHUN B
Oanke nipu m3ruoe. [logbop
CCUeHUsI.

12

13.1

JuddepennuanpHoe ypaBHCHHE
yIpyToi ocu OaKu.
OrnpeneneHue nepeMenieHun.
WNurerpan Mopa. [Ipasuiio

13
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Bepemaruna. Teopema
KactunssHo.

13.2

Onpenenenne nepeMenieHui B
Oasikax ¢ IIOMOIIBI0 HHTETpaja
Mopa (mpaBmiio Bepemiaruna)

13

13.3

JlabopaTtopnas pabota Ne7.
«Onpenenenne HaNPsHKEHUH B
OaJike TIPH TIOCKOM YHCTOM
n3rude

13

141

banka paBHOTO CONPOTHBIICHHUS.
N3rub TOHKOCTEHHBIX OAJIOK.
entp uzruda.

14

14.2

Ornpenenenrie nepeMenieHuil B
OaJIKe C MOMOII[BIO
mudpepeHaIbHOTr0 ypaBHEHUS
YIIPYrOM JINHUU.

14

15.1

Knaccudukanus crepxiHeBbIX
cuctem. [locTpoenue >mrop
BHYTPEHHUX CHJIOBBIX (DAKTOPOB
JUIS TIJIOCKUX paMm.

15

15.2

Pacuet crarnuecku
OTpeIeTMMBIX IIJIOCKUX paM.
[TocTpoenwue 3mrop.

15

15.3

Jlaboparopnast pabota Ne8
«OmnpeneneHue nepeMenieHnii B
OaJke Mpu MOMEePEeYHOM U3THOe»

15

25




16.1

Nuterpanst Mopa nis
ONpEEICHUS IEPEMEILICHNUN B
CTEP’KHEBBIX CHUCTEMaX.
Teopema o B3auMHOCTH paboOT U
MEPEMEIICHUN.

16

16.2

Onpenenenne nepeMenieHni B
MJIOCKUX pamax.

16

17.1

ITousTre o cTerneHsx cBOOOILI 1
cBs3u. MeTtoJ chil.
Kanonnueckue ypaBHEHUs
METO/Ia CHJI.
HMcnonp3oBaHuEe CBOMCTB
CUMMETPHHU.

17

17.2

OnpeeeHUE MOJOXKEHUS IICHTPA
n3ruda. Pacuer Oanok
IICPEMEHHOT'O CEYCHHMS I10 JJTHHE.

17

17.3

JlabopaTtopnas pabota Ne9
«HccnenoBanne HaNPsHKEHHO-
ne(GOpMHPOBAHHOTO COCTOSIHUS
KOHCOJIbHOHM OaJIKu paBHOTO
COIIPOTHUBJICHUS U3TUOY»

17

18.1

Pacuer cratruecku
HEOTPEJIIUMBIX 0AIOK U paMm.

18
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Ornpezenenne nepeMenieHnii B
CTaTUYECKH HEOPEICTUMBIX
CHCTEMax.

18.2

Ornpenenenne npereabHbIX
Harpy30K IpH pacTsKEHUH-
CKaTUU U U3rube CTepKHEe.

18

Bcero 3a 3-uii cemecTp

36

36 18 90

3PIP

YerBepThlid cemecTp

19.1

HapH)KGHHOG COCTOAHUEC B TOYKE.

TeH30psl HaNPSHKEHUN U
nedopmaruii. OnpeseneHne
HaIpsHKEHUN B HAKJIOHHBIX
TUIOIIA KaX.

1-2

19.2

Pacuer craruuecku
HEOMpeAeTUMbIX 0aJTI0K METOJIOM
cui. Beimaua PI'P Ned4

1-2

19.3

JlaGopaTopHnas paboTa
«DKCTIepUMEHTAIbHAS IPOBEPKa
TEOpPEMBI O B3aMHOCTH paboTy,
«HccnenmoBanne HANPSHKEHHOTO

COCTOSIHHS TDIOCKOHM pamMbD»

1-2

20.1

['1aBHBIC MIIOIIAAKYU U TJIABHBIE
HanpsbkeHus. VccnenoBanue
HaIPsKEHHOT'O COCTOSIHUS C

noMoubpro Kpyra Mopa. Buzsl

HaINPsHKEHHBIX COCTOSTHUM.

3-4
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20.2

Pacuer cratuuecku
HEOMpPEACIUMBIX PaMm.

20.3

JlabopaTtopHnas paboTa
«OrnpeneneHne peakuuu B Orope
OJIHOTIPOJIETHOW CTaTUYECKHU
HEOMpeaeIUMON OaKny,
«MccnenoBanue HaPsIKEHHOTO
COCTOSIHMS TIJIOCKOW CTaTUYECKHU
HEONPEACINMON PaMbl»

3-4

21.1

O06001eHHbI# 3aK0H ['yKa.
O6bemuas nedopmarius.
DHeprus ynpyrux aehopManui.
Co’kHO€ COTTPOTHBIICHUE.
Kpurepun BO3HUKHOBEHUS
IUTACTUYECKUX JIehOopMarIHid.
I'umoresa MakCHMaIbHBIX
KacaTeJIbHBIX HANPSOKCHUH.

5-6

21.2

OrnpezenieHre BETUYHH TJIaBHBIX
HAIPSKEHUN U TTOJT0KEHUS
TJIaBHBIX T0maa0K. Kpyr Mopa.
Brimaua PI'P Ne5

5-6

21.3

JlaGopaTopHas paboTa
«HccnenoBanue HaNPSHKEHHOTO
COCTOSIHHS Opyca MpH
BHCIICHTPEHHOM PACTSIKCHUI

5-6

22.1

['mnoresa noTeHIMaNBHON
SHepruu HOPMOU3MEHEHUSI.
Teopust npounoctu Mopa.
[ToHsiTHE MEXaHUKU pa3pyLICHMUS.
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N3rub c kpyueHuem 6anok
KPYTJIOTO H MPSIMOYTOJILHOTO
CEUCHHS.

22.2

Pacuer npoctpancTBeHHOTO
opyca. Kpurepuu npoyHocTu.

7-8

22.3

JlaGopaTopHnas paboTa
«HccnenoBanne HanpsKEHHO-
nehOpMUPOBAHHOTO COCTOSTHUS
KOHCOJILHOTO CTEPIKHS TIPH
KOCOM U3THOE)

23.1

Omnpenenenue CiI0)XKHOTO BUAA
Harpy>xenus. Kocoit u3ruo.
BHenenTpenHoe pacTsHKeHHE —
CHKaTHe.

9-10

23.2

Pacuer 351eMEHTOB KOHCTPYKLIMHI
IIPU CJIIOKHOM HaNpPsKEHHOM
COCTOSIHUH, PacyeT
TOHKOCTEHHBIX COCYJIOB O]1
BHYTPEHHUM JIaBJICHUEM

9-10

23.3

JlaGopaTopHnas paboTa
«HccnenmoBanne HANPSHKEHHOTO
COCTOSIHHS Opyca OoJbIIoi
KPUBU3HBI ITPH MTOTICPEIYHOM
u3ruoe»

9-10

24.1

N3rub c xpyyennem. OOmimii
CiIydail Harpy»xeHus opyca.
Pacuetr TOHKOCTEHHBIX COCYJI0B
MOJ1 ICMICTBUEM BHYTPEHHETO U

11-12
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BHEILIHETO JaBieHus. BeiBoj
¢dopmysl Jlamnacca.

24.2

Pacuer TOJICTOCTEHHBIX
LIUAJTUHIPOB HAa IPOYHOCTH

11-12

24.3

JlaGopaTopHnas paboTa
«H crpITanne TOHKOCTEHHOTO
Opyca OTKpBITOro npoduis Ha
U3rU0 U KPYUECHHUE»

11-12

25.1

[uknnyeckoe HarpyxeHue.
MexaHu3M yCcTaaoCTHOTO
paspyuenusi. Kpusbie ycTanocTu.
[Ipenen BBIHOCIMBOCTH.
@DaKTOpBI, BIUSAIOLIAE HA
COIPOTHUBIICHUE YCTAJIOCTH
neraner. XapaKTepUCTUKU LIMKIIA
MIEPEMEHHBIX HAIMPSIKECHUM.
Jnarpamma npeenbHbIX
AMIUTUTYI.

13-14

25.2

Pacuer Bana Ha cTaTUYECKYIO
npouyHocTh. [TocTpoenue smrop
MOMEHTOB, BBIOOP Pa3MEPOB.
Pacuer Bana Ha ycTanocTHyIo
npoyHocTh. OmnpeneneHue
koa(dduimenTa 3amnaca
YCTaJIOCTHOM IPOYHOCTH.
Breigaua PT'P Ne6.

13-14
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953 «OmnpeeneHne TeOPETHISCKOTO

JlabopaTopHnas padota

Kod(puimenTa KOHIIEHTPAIUU
HaIPSHKEHUN
OCHOBHBIE TTOHATUSA U

4 | 13-14

26.1

omnpeAcseHus. Y CTOMUMBas U
HeycToHunBas (OpMbI yIpyroro
paBHOBecus. Kputnueckas cuna.
®opmyna Ditnepa. [Ipenenst
MPUMEHUMOCTU (HOPMYJIbI
Oiiniepa. DMnupudeckas
¢dbopmyna Acunckoro. Iloreps
YCTOWYHUBOCTH IIpU
HaMpPsHDKEHUSIX, TPEBBIIIAIOLTIX
IpeeI1 MPONOPLHOHAIBHOCTH.
PanmonanbHbie Gopmbl
IIOTIEPEYHBIX CEUECHUH CHKATBIX
CTEpPIKHEU.

15-16 | 2

26.2

Pacuersl Ha yCTOMYMBOCTSD NIpU
pa3IMYHBIX BapUaHTaX
3aKpEIUICHUS CTEPHKHS.

JlaGopaTopHnas paboTa

15-16

26.3

«HMccnenoBanue yCTOMYMBOCTH
MPSMOTO LEHTPATbHO-CKATOTO
CTEPIKHSD)

15-16

27.1

VYuer cuit u"epuuu. Hanpsxenus
BO BpaLaOIIEMCs KOJIbLE.
Hanpsoxenus u nepemenienus B
YIPYTOW CUCTEME MPH y1ape

I1aJIaf01UM IPYy30M. YUET MacChl

17-18 | 2
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YIPYTOM CUCTEMBI.
Koa¢pduurent nuHaMM4HOCTH.
Kpyrsamuii ynap.

Onpenenenne HanpsHKEHUN U

27.2 NepeMeIleHn B CUCTEME TIPU 17-18 4 4 +
yaape majaroiuM Ipy30M
JlabopaTtopnas padota Nel8.
273 «HccnenoBanne pabOThI CTEPKHS 17-18 4 4
MIPH MTPOOIHHO-TIONIEPEYHOM
n3rude
Bcero 3a 4-b1ii cemecTp 18 | 36 36 90
UTOI'O 54 | 72 54 180 6PI'P
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[Mpunoxenue 2 x
. . paboueii mporpamMme
MUHUCTEPCTBO OBPA30OBAHUA 1 HAYKU POCCUNCKOU OEJEPALIVN

DEEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEX/IEHUE BBICILIET'O OBPAZOBAHU A
«MOCKOBCKUM NOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHUH MMOJIUTEX)

CrrermanbaocTh: 23.05.01 HASEMHBIE TPAHCOITPTHO-TEXHOJIOTMYECKUE CPEJICTBA
OII (mpodmib): «KoMmbroTepHBI HHKUHUPUHT B aBTOMOOHUJIECTPOCHUN»

®dopma 00ydeHus: ouHas

Kadenpa: JIlunamuika, mpoYHOCTh MAIIMH U CONTPOTUBIIEHUE MAaTEPUAJIOB

®OH/I OHEHOYHBIX CPEACTB

MO JUCIUTIJINHE

ConpoTunBiieHHEe MATEPHAJIOB

CocraBuren:
JloueHnt, k.T.H. Ocunon H.JL.
PribaxoBa M.P.
JlykbsinoB M.H.

Mocksa, 2024 rox
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NMOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHUWUN

Tabnuua 1

COl'lpOTI/IBJ'leHHe MaTepuajaoB

®dI'OC BO 23.05.01 HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

B mporiecce ocBoeHUsT JaHHOH AUCIUTUIMHBI CTYACHT (QOPMHPYET U IEMOHCTPUPYET CISAYIONTUE

IIpodeccuonanbHble KOMIIETEHIIUH

KOMIIETEHIIMHX Ilepeyenb komnoHeHToB | TexHoorus dopma CreneHu ypoBHeil 0CBOeHHMSI KOMIIeTeHIUM
HHIEKC | @®OPMYJINPOBKA ¢dopmupoBaHUs | OLIEHOYHOIO
KOMIIEeTeHIHH cpe/icTBa
OIIK-1 | CrocoGeH cTaBUTh U 3HATh: Jlexuus, K/P Bba3zoBblii ypoBeHb

pelath HHXKEeHepHble 1 | - MeToabl pacyera nabopatopHast PI'P - CIIOCOOEH CTPOUTD SMIOPHI BHYTPEHHUX
HAay4YHO-TEXHUYECKUE KOHCTPYKIMI Ha paborTa, 3JIP CHJIOBBIX (DaKTOPOB, HANIPSDKEHUN U
3a/auu B cpepe cBoei MIPOYHOCTb, )KECTKOCTh U | camocTosiTesnbHas | T nepeMenieHui
npohecCuoOHATBHOU YCTOMYHUBOCTD pabota 3 - C1IOCOOEH MPOBOJUTH PACUYETHI Ha
NeATeNbHOCTH U HOBBIX | - ParnonaneHbie GopMbl IK3 IIPOYHOCTB, )KECTKOCTh U YCTOMYUBOCTD
MEXAUCLIUTIIIMHAPHBIX CCUCHUH DIIEMEHTOB - OIIPENENIATh JIMHEHHBIE U YTTI0BBIE
HAIIPABJICHUN C aBTOMOOWJISL U TPaKTOpa HIepEeMEIICHUs B JK\JIeMEHTaX KOHCTPYKIIHH
HCII0JIb30BAHUEM IpY Pa3IMYHBIX BUIAX IIPY NIPOCTBIX BUJAX HArPyKEHUS
€CTECTBCHHOHAYYHBIX, HarpyXeHHs IToBbIlIEHHBIH YPOBEHD
MaTEeMaTHYECKHUX U yMeTh: - c110co0eH MPOBOAUTH PACUEThl HA IPOYHOCTb,
TE€XHOJIOTMYECKUX - [IpoBonTh pacyeTsl HA KECTKOCTb U YCTOMYNUBOCTb, 1aBaTh
Mozenen IIPOYHOCTB, JKECTKOCTh U PEKOMEHIALNN 110 YIyYUICHUIO KOHCTPYKLIMH

YCTOMYUBOCTh

- Onpenensars TMHEWHbIE
Y YIJIOBBIE IIEPEMEILECHHUS
IOTIEPEYHbIX CEYECHUN
IIPU PA3JIMYHBIX BUAAX
HarpyKeHUs

BJIA/IeTh:

- Meronamu pacyera Ha
IIPOYHOCTH U )KECTKOCTh
- MeronamMu nocTpoeHust
SIIOpP BHYTPEHHUX

- OIIPCACIIATDb JINHEHHBIE U YIJIOBBIC
MNEPEMCIICHUA ITOMMCPCUHBIX CEUYCHUI
3JICMCHTOB KOHCTpYKI_II/Iﬁ IIpHu pa3jiIMdHbIX
BUJIaX HAI'PY>KCHUA




CHJIOBBIX (DaKTOPOB,
HaIIPSDKEHUN U
MepeMEICHU I




ITpunoxenue 2

K paboueii mporpamMme

HepequL OLCHOYHBIX CPEACTB IO JUCHUIIJINHE ((COHPOTI/IBJIeHI/Ie MaTepuajaioB»

HaumenoBanue
No OLEHOUHOTO IIpencraBaeHue OUEHOYHOTO
OC KpaTkasi xapakTepucTHKa OLIEHOYHOTO CPE/CTBA cpenctea B ®OC
CpeJCTBA
Kontponbaas  |CpencTtBo MpOBEPKHU €HUl TPUMEHSTh
D pes POBEp ™ p IIpuMeppl KOHTPOIBHBIX
1 pabora MOJy4eHHBIC 3HAHWS U pEIIeHHs 3a/ad -
(K/P) OTPE/IEIEHHOTO TUIIA TI0 TEME WM Pa3AeIy
PacueTHO Cpe/lcTBO  TPOBEPKH  YMCHHHA TMPUMCHSTH
rpaduicckas MOJTydCHHBIC 3HaHUS 1o 3apaHee [Tpumep 3ananus ams
2 P AGoTa OTPEIEIEHHON METOIMKE JIJIsl PEeLeHus 3a1a4 BBITIOJTHEHUS PAaCUETHO-
p(PFP) VTH 33JJaHA{ TI0 MOJYJIIO WIIM JUCIUIIINHE B rpadudeckoit paboTh
L[EJIOM.
Cucrema CTaHIAPTH3UPOBAHHBIX  3aJlaHHM,
3 Tecr TO3BOJISTFOIIIAS aBTOMATU3HUPOBATH [TpuMephl TECTOBBIX
(T) MpoLEIypyY H3MEPEHHUS YPOBHS 3HAHUW U 3alaHu I
yMEeHM 00y4aronierocs.
3 Cpe/icTBO TIPOBEPKH yYMEHUW W HABBIKOB I10
UT
N 60315? o a ojf [ACTOMBb30BAHNIO UCIBITATEIBHOTO | [IprMepHBIe BOTIPOCHI st
b TOPHO
4 p£60TEI 000pyIOBaHUSI W WM3MEPHUTEIBHBIX MPUOOPOB, | 3aIIUTHI JTAOOPATOPHBIX
(371P) 00paboTKe AIKCIIEPUMEHTATBHBIX JAHHBIX M UX pabor
CPaBHEHMIO C TEOPETUUECKUMHU pacueTaMu
CpenctBo  MpPOBEACHUA  MPOMEKYTOUHOU
aTTeCTalliu MO pe3yabTaTaM BBIMIOJIHEHUS BCEX
3auer . [Ipumepsbl 3a4eTHBIX
5 3) BHJIOB Y4€OHOM pabOThI B TCUSHUU CEMECTpa C SILICTOR
[IPOCTaBJICHUEM OLECHKU «3a4TE€HO» WIIU «HE
3a4TEHO»
CpenctBo  MpoOBelEHUST  MPOMEKYTOUYHOM
aTTeCcTalliy MO Pe3yIbTaTaM BBIIIOJHEHUS BCEX
N [Tpumepsnr
DKk3ameH BUJIOB y4eOHON pabOThl B TEUEHUU CEMECTpa C
6 HK3aMEHAIMOHHBIX
(Ox3) POCTaBJICHUEM OIICHKHU COTJIMYHOY, SIICTOR
«XOPOILIO», «YIOBIETBOPUTEIBHO» WU «HE

YAOBJICTBOPUTCIIEHO»
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[Tpunoxenue 3

IIpumep 3a4eTHbIX OMJICTOB
1o Kypcy «ConporusiieHHe MaTepuaIoOB)

MUHHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUNCKOU OEJIEPAILINU
DEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHWE BBICHIET'O
OBPA30OBAHUI
«MOCKOBCKHUM MMOJIUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCITOPTHBIH, kadenpa «/IuHaMuKa, IPOYHOCTH MAIIMH M CONPOTHBIICHAE MATEPUATIOBY
Jucnunnuna ConpoTuBIeHNE MaTepHUaIoB

Creranbaocth 23.05.01 «HazeMHbIe TPaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEICTRAY

Kypc 2, cemectp 3

3AUYETHBIN BIIET Ne 7.

1. Hanpspxenus u neopmanivy npu cABUre. 3aKoH MapHOCTH KacaTeNIbHBIX HalpshKeHUH. 3aKOoH
I'yka ipu cnBure.
2. CraTn4ecky HEOIpeIeIuMBbIe 3a7jadi Ha PACTSIKEHUE — CKaTHe. Y YeT MOHTAXXKHBIX 3a30POB U

TEMIIEPaTyphl.
3. 3agaua
VTBepXkICHO Ha 3aceJaHHU Kahenpsl «  » 20__ r.,mpotokonm Ne .
3aB. kadenpoit /A.A.CxBop1oB/
HepequL BOIIPOCOB K 3a4CTy
Bomnpocsl k 3auety Kox komnereHunu
Iemn w 3amaum Kypca. Mcropus pa3BUTHS HayKHd O OIIK-1

npoyHOCTH. OCHOBHBIC THIIOTE3bl M AomnyiieHus. OObEKThI
pacueTa ¥ pacueTHBIC CXEMBI

Cunel  BHEMIHME W BHYTpeHHUE. MeTon  cedeHwMil. OIIK-1
BHyTpennue cumoBbie (haKTOPHI

Hanpsioxkenne. CBsI3b  HanpskeHUH € BHYTPEHHUMU OIIK-1
CUJIOBBIMH (haKTOpaMu

Jlehopmanum 1 mepeMenieHus OIIK-1
Buytpennune  cuioBble  (DAKTOpBI,  HANPSOKEHUS | OIIK-1

nedopMaIyy Py PACTSHKEHUH — CKATHH MPSIMOTo Opyca

Hamnpsxenuss Ha HakJIOHHBIX TUiomankax. [loreHimanbHas OIIK-1
SHEPrus ynpyrux aedpopmanui

3akon ['yka. Kosadpuuuent Ilyaccona OIIK-1
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HcnbiTanne MartepuasioB Ha pacTsKEHHE —  CIKATHE.
MexaHn4uecKue XapakTepUCTHKHU. J(MarpaMMbl pacTsDKEHUS
peanbHbIE U CXEMaTU3UPOBAHHBIE

OIIK-1

[IpenenbHass  Harpy3ka.  YCJIOBUA  NOPOYHOCTH  TpHU OIIK-1
pacTsHKCHUH-COKATUN

Hanpsioxenuss u gedpopManuu npu cABUTE. 3aKOH MapHOCTH OIIK-1
KacaTeJIbHbIX HAIIPSYKEHUN

HanpsikeHnust Ha HAKJIOHHBIX IUTOIIAIKaX MPU CIABUTE OIIK-1
[loTeHuuanbHast SHEprust ynpyrux nedopmanuii mpu ciBure. OIIK-1
YcioBust IPOYHOCTH H KECTKOCTU

CBsi3p M@XIY MOAYJSIMH YINPYTOCTH TEPBOTO U BTOPOTO OIIK-1
pona. 3akoH ['yka npu casure

[Imomane. Cratnueckue MOMEHTBI. OceBble u OIIK-1
IICHTPOOCIKHBIE MOMEHTHI HMHEpIHH. [lOJNSApHBIA MOMEHT

uHepnun. Pannyc naepumun

3aBUCUMOCTh ~ MEXJY  MOMEHTAMH  HMHEPUUU  MpHU OIIK-1
napajuIeIbHOM NepeHoce ocei

3aBUCUMOCTh MEXAY MOMEHTaMHU WHEPIUU TPU TOBOPOTE OIIK-1
ocen

['maBHBIE OCcH U TJIaBHbIE MOMEHTHI MHEpHUU. OnpeneneHue OIIK-1
MOJIO’KEHUS TJIABHBIX OCEH M BBIYMCIICHUE 3HAUCHUMN TIIaBHBIX

MOMEHTOB MHEPLIUU PA3IUYHBIX MONEPEYHBIX CEUCHUM

Kpydyenne Opyca Kpyrjioro IONEpPEYHOTO  CEUYCHUS. OIIK-1
Buytpennue  cuioBbie  GaKTOphl,  HANpSOKEHUS U

nedopManuy Ipu KPyYeHUH

[ToTrennnanpHas »Heprus AedopManud TPU  KPyUCHHH. OIIK-1
PacueTsl Ha MPOYHOCTH M )KECTKOCTh MPU KPYUCHHUH

PacueT BUHTOBBIX HUIWHAPHUECKUX MPYKUH. OnpeneneHue OIIK-1
HampsDKeHU B mpykwHaxX.  Pa3nuusaple  crmocoObl

OTIPEJICIICHMSI TIEPEMEIIIEHUN B IPY>KUHAX

Kpydenne Opyca mpsMOYTrOJBHOTO TMOINEPEYHOTO CEYCHHUS. OIIK-1
Jlenmanamus cedeHus

CrarndecKky HEeOIpeAeIMMbIC 3a/1a4l Ha KpyUeHHE OIIK-1
N3ru6. BuyTpennue cuioBeie (akTopbl Tmpu  H3THOE. OIIK-1
[locTpoeHne »smiop MOMEPEUYHBIX CHJI M M3rHOAoNIUX

MOMEHTOB

JuddepeHnmanbHble 3aBUCUMOCTH MKy H3THOAIOIINM OIIK-1
MOMEHTOM, MOMEPEYHON CUIO0N U MHTEHCUBHOCTBIO

pacnpeeNeHHON Harpy3Ku

HopMmanbHoe HanpspKeHUe Py YUCTOM U3THOE OIIK-1
KacaTenbHbIX HanpsKeHUM B MOMEPEYHBIX CEUeHUsIX Opyca OIIK-1

MIpU NONEPEYHOM H3rude
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VYcnoBue cratnyeckoi npoyHocTH. PanioHanbHbie (OpMbI
cedyenust O0anok. IloreHnnanpHas sHeprus

OIIK-1

HuddepenunanbHoe ypaBHEHUE YIPYTOM OCH OaNKH OIIK-1
Nuterpan Mopa n npasuiio Bepemarnna OIIK-1
banka paBHOTO CONpOTUBIEHUS U3TUOY OIIK-1

MMHUCTEPCTBO OBPA3OBAHIS M HAYKH POCCUMCKOM ®ENEPALTNA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHWE BBICIHIEI'O

OBPA30BAHUA

«MOCKOBCKHAM MOJIUTEXHUUYECKU YHUBEPCUTET»

(MOCKOBCKHWI MMOJIUTEX)

®akynsrer TPAHCITOPTHBIMH, kadenpa «/IuHaMuKa, IPOYHOCTH MALIMH M CONPOTHBIICHAE MATEPUATIOBY

Jucnunnuna ConpoTuBiIeHNE MaTepHUaIoB
Creranbaocth 23.05.01 «HazeMHbIe TPaHCTIOPTHO-TEXHOJIOTUYCCKHUE CPEICTRAY
Kypc 2, cemectp 4

3K3AMEHHAIIMOHHBINA BUIET Ne 10.

1. Knaccudukanus cTepHEBBIX cCHCTEM. TeopeMa 0 B3auMHOCTH padoT U NepeMeneHui
2. YcroitunBas u HeycToWuuBas ¢popMsl yrpyroro papHosecus. Kputndeckas cuna. @opmyna

Ditnepa.
3. 3agaua

VTBepXkIeHO Ha 3aceJaHHU Kahenpsl «  » 20_ r., mpotokoa Ne .

3aB. kadenpoit /A.A.CxBop1OB/

[lepedeHb BOMPOCOB K IK3aMEHY

Bomnpocel k 3k3amMeny

Koa xomnerennun

nedopmaruii.

CrepxxneBast cuctema. Krnaccudukammsi  CTEpKHEBBIX OIIK-1
CUCTEM.

Teopema o0 B3aUMHOCTH pabOT U MEepeMEIICHH. OIIK-1
Teopema Kactunuaso. OIIK-1
WNuterpanst Mopa 1ys ompeneneHUsl TEepeMelleHud B OIIK-1
CTEP)KHEBBIX CHCTEMaX.

[lorsiTne o cTemeHsX CBOOOABI WM CBA3U. MeTon Cwil. OIIK-1
KanoHnueckue ypaBHEHUSI METO/IA CHIL.

Pacuer craTuyecku HEONMpeAENMMBIX OalOK U  pam. OIIK-1
Hcnonp3oBanne CBOMCTB CHMMETPHH.

Onpenenenue nepeMeIieHuii B CTaTHYECKH HEOMPEACTUMBIX OIIK-1
CUCTEMaX.

HapsixenHoe coctosinue B Touke. TeH30pbl HaNpsKEHUN U OIIK-1
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OnpeneneHne HAMPsSHKCHUH B HAKIOHHBIX IUIOMIATKAX TPH
IJIOCKOM HU3Tu0e

OIIK-1

['maBHBIC TUIOMIAKY U TJIABHBIC HATIPSIKCHUSL. OIIK-1
NccenenoBanne HANPSKEHHOTO COCTOSIHUS € TIOMOIIBIO KPyTa OIIK-1
Mopa.

Bunpl HanpskeHHBIX cocTosiHUNA. O000IIeHHBIN 3akoH ['yKa. OIIK-1
O6bemHas aedopmanusi. JHEprust ynpyrux aedopmanuil. OIIK-1
CnoxHoe conporuBieHue. Kpurepun BO3HUKHOBEHHMS OIIK-1
mactTuyeckux jaedopmainuid. ['umoresa MakcHUMalabHBIX

KacaTeJIbHBIX HAIMPSKECHUH.

['mmoTe3a MOTEHIMATBHOW SHEPrUU  (POPMOU3MEHECHHS. OIIK-1
Teopus npoynoctu Mopa.

N3ru6 c xpyueHueM OajoK KpYyrjioro M MpsIMOYTOJbHOTO OIIK-1
CeUeHHUsI.

OnpeneneHue CIoxHOTO BUJa HATPYKEHHUS. OIIK-1
Kocoii u3ru6. OIIK-1
BHelnieHTpeHHOE pacTsKeHHue — CxKaTHe. OIIK-1
N3rub 6pyca 0601bI1110H KPUBU3HBI. OIIK-1
Pacuer TonkocteHHBIX cocynoB. ®opmymna Jlamaca. OIIK-1
[{uknudeckoe HarpykeHue. XapakTepUCTUKHU IUKIIA. OIIK-1
Ycranocte. Kpusslie ycranoctu. [Ipeaen BBIHOCIMBOCTH. OIIK-1
Jluarpamma npeaeabHbIX aMIUTATY/I. OIIK-1
®dakTophl, BIUAIOIIME HAa COMPOTHUBICHUE YCTaJOCTH OIIK-1
JeTajaeH.

ConpoTuBIEHHUE YCTaJOCTH TIPU COBMECTHOM JEHCTBUU OIIK-1
HOPMAJIbHBIX U KacaTeIbHbIX HANPSIKEHUH.

KoaddunmenT 3amaca no muKINIECKONW MPOIYHOCTH OIIK-1
OCHOBHbIE TOHSTUS M ONpeAcNieHUs. YCToWuuBas U OIIK-1
HeycTonuuBas (popmel ynpyroro paBHoBecus. Kputuueckas

cuna. @opmyna Dinepa.

[Ipenensr mpuMeHUMOCTH GOPMYITBI Depa. IMIupuIecKas OIIK-1
dopmyna  Scunckoro. IloTepst  ycTOWYMBOCTH  TpHU
HAMPSHKCHUSIX, MPEBBIIAIONIAX npeen
IPONOPIIMOHATILHOCTH.

Panmonanbubie  GOpMBI  TOMEPEUYHBIX CEUEHHM CHKATHIX OIIK-1

crepkHed.  Pacuer mo  kod(duimeHTy  CHIKECHHUS
JIOTYCKAaeMOT0 HAIPSKEHUS Ha CKATHE.
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HpnMep 3aYE€THBIX U IK3AaMCHAIIMOHHBIX U KOHTPOJbHBIX 3aa4

(OTIK-1)

JIns 3a1aHHOTO CTYIIEHYaTOro
Opyca He0OXO0IUMO:

1. [TocTpouts SIIOPBI
HOPMAJIBHBIX CHJI, HOPMAaJIbHBIX
HANPSDKEHUA MW TIEPEMELICHUMN
CEYCHUU

2. Onpenenuth pabOTy BHEUIHUX
CWJI M TOTEHLUHAIBHYIO SHEPTHIO
nedopmanuu

Jng  3agaHHOrO  CTYIEHYaTOro
BaJIA, MMEIOILET0 KpyIJo€
IIOIIEpEYHOE CEUECHHE,
HEOOXOIUMO:

[Toctpouts KpYTAILINX
MOMEHTOB, KacaTeJIbHBIX
HaIpsHKEHU U YTIJIOB B3aMMHOIO
II0BOPOTAa CEUYCHUM.

SIIOPbI

AN

2F

cl 2l

Jlg 3aaHHOM KOHCOBLHOM OaIku
HEOOXOIUMO:

[TocTpouTh 3MIOPHI MONEPEUHBIX
CHJI ¥ U3rM0AIOIIMX MOMEHTOB.
[Tpunsats: F=ql, M= gl?

JlJ1s1 3a1TaHHOTO
IIPOCTPAHCTBEHHOTO Opyca
HEOOXOIUMO:

[TocTpouTh SMIOPHI BHYTPEHHUX
CUJIOBBIX (PaKTOPOB

[Ipunsarts: F=ql, M= gl?

LLLLLLLLLL

JIJ1s1 3aTaHHOM CTATUYECKU
HEOIpeIeTUMON OaTKu
HEO0OXOI1UMO:

[TocTpouTh SMIOPHI MOMEPEUHBIX
CHJI M U3TH0AIOIINX MOMEHTOB.
[Ipunsars: F=ql, M= gl?




IIpumepsl TECTOBBIX 3a1aHUI
BonpocsI 17151 onenku komnerenmuii (OITK-1)

Bonpoc Nel. OcHOBHBIMM BUJAMH HCTIIBITAHUN MaTE€pPUAJIOB SIBJISIIOTCS :
1). ucnpiTaHus Ha TBEPJOCTb U YAAPHYIO BS3KOCTb;

2). CTIBITaHMS HA KPYUYECHUE;

3). uCHBITaHUS HA PACTSKEHHUE U CHKATHE.

Bonpoc Ne2. Kakoit METOI TPUMEHSIIOT JJIsI ONIPEAETIEHUS BHYTPEHHUX CUJI B
CEUYEHUSAX CTEPKHA?

1). MeTo1 HayaNbHBIX MAPAMETPOB;

2). METO/1 HE3aBUCUMOCTH JI€UCTBUSI CHIT;

3). METO/I CCUCHU.

Bonpoc Ne3. CpoiicTBO TBepAbIX Tell BO3BPAIIATECI K  CBOUM
NEpPBOHAYAIBHBIM pa3MepaM TOcie MPEKpaIleHuss AEUCTBHS BHEUIHUX CHII
Ha3bIBAETCH:

1). ycTOMYHUBOCTHIO;

2). yIpyrocrbo;

3). MPOYHOCTBHIO.

Bonpoc Ne4. Tlpoepky Ha HMpOYHOCTH CTEpkHS AB, mMeromiero pasHbie
JOMyCKaeMbI€ HAMPSHKEHUS! HA PACTSHKEHUE [(7 ] p 1 CXaTHe [c] . . mposoast
Cofc

o ¢opmysie:
e

1).0<o0,;

2)-O'=O'Hu;

3).GS[G]p.

Bonpoc NeS [[ns cTepkHs, H300paKeHHOTO HA PUCYHKE HOPMATbHBIC
HarnpsbKeHus B cedyenuu 1-1:

] 1). paBHBI HYIIIO;
| = 2F «—1 "t~ / 2). paCTATUBAIOIIKE;
4 3). cKUMaromme.

42



Ipumep BonpocoB /st 3aIIMTHI JIA60PATOPHBIX PAGOT sl OLEHKH
komnerennuii (OIK-1)

UTo SBISIOCH 1ENbI0 Ja00opaTopHOil paboThI?
Yro SBISIIOCH 00BEKTOM HCCIIE0BaHUsA?

Kaxoit Bua nedopmanuum ucnbITbiBad 0OBEKT UCCIAEAOBAHMS ?

> w e

Kakoe ob6opynoBanue u u3mMepurenbHble TpUOOPbl TPUMEHSIIUCH B padoTe,

IMPUHOMAIT JICUCTBHUS U UTO C UX IIOMOILBIO I/I3MepHHOCB?

o

PacckazaTh mopsiIok BBITIOJIHEHUS SKCIIEPUMEHTA.

6. Kakue BenuuuHBI ONpeNeNsiiuch B paboTe IKCIEPUMEHTAIBHO U KaK 3TO
MPOU3BOAUIOCH?

/. Ha3zBaTh euHUIIBI U3MEPEHUS BEIMUUH, OIpeeIsieMbIX B pabore?

8. Kak  mpoBoawIOCH  CpaBHEHHME  TEOPETUUECKHUX  3HAYCHUH U
IKCTIEPUMEHTAIBLHO TOJIYYEHHBIX BETUINH?

9. HapucoBaTh guarpamMmbl pacTsHKEHUS IIACTUYHOTO U XPYIKOTO Matepuana?

10.Paccka3zaTh 0 XapaKTEepHBIX y4acTKaX JUarpaMMbl PacTsIKEHUS?

11.HapucoBath AuarpaMmsbl CKaTHs TUIACTUYHOTO U XPYIKOro Marepuana?

12.B 4yem oTauuue quarpaMMbl CKATHs INIACTUYHOTO MaTepuaia OT IUarpaMMbl
CKaTHsl XPYNKOro Matepuana’?

13.Paccka3aTh 0 XapaKkTepHBIX y4acTKaX JUarpaMMbl CKATHS?

14.Chopmynupyiite 3axoH ['yka?

15.3anumuTe aHAIMTHYECKOE BhIpayKeHHUE 3aKoHa ['yka B IByX BapuaHTax?

16.Kakme cBoiicTBa Marepuajna omnpenenser Moayiab Hura, enuHuIa
u3MepeHus?

17.Kakoe HampspKEHHOE COCTOSTHUE BO3HUKACT B CTEHKE TOHKOCTEHHOW TPYOBI
IpU KpydeHUu?

18. 15151 yero B mabopaTOpHOI pabOTe OMPEAEIISIICS Yol 3aKpyUYnBaHUS ?

19.Tlouyemy TEH30PE3UCTOPHI HAKIICUBAIOTCS TIOJT yTioM 45° K ocu TpyObI?

20.Yto Takoe HENTpaIbHBIN CIIOi B Oasike mpu u3rude?

21.Kaxkas reomeTprudeckas XapaKTepUCTUKA CEUCHHUS OTPEIEISAET MPOYHOCTD 10
HOPMAaJIbHBIM HANPSIAKEHUAM IIPU U3rude?

22.Kaxk sKCniepruMeHTAIBHO OMPEACNIUTh YIJIbl TIOBOPOTA TOMEPEYHOTO CEUCHUS
Oanku?

23.Kaxk onpenenuTs nmepeMenieHne mpu u3rude ¢ moMoIibpio nHTerpata Mopa?

24.Yto Ha3pIBaeTCs, OAIKOW PAaBHOTO COTIPOTUBIICHUS?

25.Kak MOXHO TIepecunTaTh KHHEMAaTHIECKOE Harpy>KeHHE B CUIIOBOE?
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IIpumep 3agaHus AJ151 BBINOJTHEHUS pacyeTHO-TPauyecKko padoThl 1o

AUCHUIIJINHE «COHpOTI/IBJIeHI/Ie MaTepuajgaoB» 1Jisl OICHKH KOMHeTeHHI/Iﬁ

(OTIK-1)

CTYHGanTBIfI BaJ C OAHUM 3allICMJICHHBIM KOHIIOM, I/IMGIOH_II/Iﬁ Pa3sIMIHYIO

dbopMy TONEpPEeYHBIX CEUCHHM Ha KaXJIOM YydYacTKe, 3aKpy4YeH BHEITHUMH

MOMeHTaMH 11, 1, I3, kak mokasaHo Ha puc.1,a. TpeGyercs:

1) HOCTPONTH PMIOPY KPYTAIINX MOMEHTOB |,

2) U3 yCI0BUM MPOYHOCTH U KECTKOCTH MoA00paTh pazmep d MONEepeyHoro
CeUeHHMsI JUIsl KOKIOr0 y4acTKa Baja, OKPYIJIMB IMOJIyYEHHOE 3HA4YeHUe B [mm] 1m0
Oskaiero OOJBIIEro Yucia U3 CTaHJapPTHOTO psifa (CM. MPUIIOKEHUE);

3) MOCTPOUTH BMIOPY YIJIOB B3aUMHOI'O IOBOPOTA CEYEHUN (@ .

Monyns ynpyroctu mpu casure G =38 10* Mita. Hcxonanbie naHHbIC
BBIOMPAIOTCSI CTYIEHTOM Ha OCHOBE MHAMBHUAYAJIbHOTO BapUaHTa

Bupl nonepeuHbIx cedeHUi MpeicTaBieHsl Ha puc. 1,0.

KoHCTpyKTHBHBIE OCOOEHHOCTH Y3JI0B COEIMHEHUS YYACTKOB C Pa3IMUYHbIMU

CCUCHHAMHU HC paCCMATPpUBATD.

NN

6)

Puc. 1
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