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1. Ilesam ocBOeHHMS JUCHUILIHHBI.
K oCHOBHBIM HEJAM OCBOCHUS IUCHUIUIMHBI «COMPOTUBICHUE MATEPHUAIOB)
CJeAyeT OTHECTH:

— (opMUpPOBaHNE TEOPETUUECKUX 3HAHUM O METOJIaX PEIICHUs 3a7a4 IPOYHOCTH,
KECTKOCTU U YCTOMYMBOCTHU JIEMEHTOB aBTOMOOWIIEN U TPAKTOPOB; 3HAHUM U HABBIKOB
B 00JacTH TEOPETUYECKOTO M OSKCIEPUMEHTAIBFHOTO HCCISAOBAHUS HANPSKEHHO-
ne(hOpPMUPOBAHHOIO COCTOSIHUSA 3JIEMEHTOB MAIlMH M KOHCTPYKUHMHA TpPH MPOCTBIX U
CJIO’KHBIX BHJIaX HArpyKECHUs

— MOATOTOBKA CTYACHTOB K JAESTEIbHOCTH B COOTBETCTBHH C KBAIM(PUKALTMOHHOM
XapaKTEPUCTHKON CHEUAINCTa, B TOM YHUCiIE€ (OPMUPOBAHUE YMEHUN MO PEUICHUIO
3a1a4 TMPOYHOCTH, IKECTKOCTH M YCTOWYHMBOCTH; YMEHUW II0 OINPEIEICHUIO
MEXaHUUYECKUX XAPAKTEPUCTUK MaTEPUAIIOB.

K ocHOBHBIM 3agayaM OCBOCHUS NUCHUIUIMHBI « CONPOTHUBIICHUE MATEPHUAIOB)
CJIEAYET OTHECTH:

— OCBOCHHME METOJO0B pacyeTa 3JIEMEHTOB MAIIMH U KOHCTPYKLIHUW HA IPOYHOCTb,
KECTKOCTb, YCTOMYUBOCTh U yCTAJIOCTh, OIPEACIICHUS MEXaHUYECKUX XapaKTEPUCTUK
MaTEepUaJIOB, TEOPETUYECKOIO M IKCIEPUMEHTAIBHOIO OIPEACIICHUSA HaIpPSKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHMSI MPH MPOCTBIX MW CIOXHBIX BHJIAX HarpyXeHHUs,
OIpezieNICHUs pallMOHaIbHBIX (POPM CEUEHHI 3JIEMEHTOB KOHCTPYKIMM HpU pa3INuHbIX
BUJIaX Harpy>KEHMUs.

2. Mecto pucuuiuinibl B cTpykrype OOII cieunanurera.

Huctumuinaa «ConpoTUBICHUE MaTEpPUAIOB» OTHOCUTCA K YHCITY Y4YEOHBIX
muciuIuine  6azoBodt yactu broka 1 «ductumusasl (mogaynu)» (b1) ocHoBHOIM
00pa30BaTeNbHON MPOTPAMMBI CTICIIHATUTETA.

«ConpoTuBIEHNE MaTEepPUAIOB» B3aMMOCBSA3aHA JIOTHYECKH U COJEpP>KaTEIbHO-
METOJMYECKH CO CICAYIOMUMHU TUcuUIinHaMu 1 mpaktukamu OOIT:

B 6asosoii uvacmu (b1.1):

—JluneiHas anredpa;

—DU3HKa;

—(OCHEOBBI MEXaHUKHU;

—CrtpouTtenbpHas MEXaHUKa MAIlIH;

—KoHcTpynpoBaHue u pacdeT TPaHCIIOPTHBIX CPEJICTB;

—IIpuknagHbIe METOIBI PACYETOB HA MPOYHOCTH;

—Teopus ynpyrocru;

— Y CcTOMYHUBOCTh MEXaHUUECKUX CUCTEM



3. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUYEHHUS MO TUCUMUILINHE
(MoyJ110), COOTHECEHHbIE C MIJIAHNPYEMbIMH Pe3yJbTATAMM OCBOCHHS
o0pa3oBaTe/IbHOI POTrPAMMBI.

B pe3ynbTaTe 0CBOCHMS TUCHUILTUHBI (MOIYJIsA) y 00ydaromuxcs GopMUpyroTcs
CJIEIYIONME KOMIIETEHIIMM U JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOIIUE PE3yJIbTaThl

O6y‘-ICHI/I}I KaK 9Tall (bOpMI/IpOBaHI/I}I COOTBCTCTBYHOIINX KOMHCTGHI.[PIﬁI

Kon

KOMIIETECHIIU N

B pe3yasbTare
OCBOEHUS
o0pa3zoBaTesibLHOI
NPOrpamMmbIl
00y4YarOIIHIiCs 10JIZKeH
00/121aThH

Ilepeyens nIaHUPyeMbIX Pe3yJbTATOB
00y4yeHHs MO AUCHUILINHE

OIIK-1

Croco0eH CTaBUTh U
pelIaTh HH)KEHEPHBIC U
HayLIHO-TeXHI/ILIeCKI/Ie
3ama4n B chepe cBoeit

3HAThb:

e MeToIbl pacducTa KOHCprKHI/Iﬁ Ha
IMPOYHOCTDb, )KCCTKOCTb U yCTOﬁqHBOCTB

e ParmonasibHbIE (HOPMBI CEUCHUI

poQecCHOHATBLHOM AJIEMEHTOB aBTOMOOWIIS M TPAKTOpa MPHU
JeATCIIbHOCTH ¥ HOBBIX pa3IMYHBIX BUAAX HArPyKEHHS
MEKIMCHUTUIMHAPHBIX YMeThb:

HaIPaBJICHUHN C e [IpoBOAUTH pacyeThl HA IPOYHOCTb,
HCIIOIB30BAHUEM JKECTKOCTh U YyCTOMYMBOCTh
CCTCCTBCHHOHAYTHBIX, e OnpenensaTs JIMHENHBIE U YIIIOBBIE
MaTEMaTHICCKUX U [IEPEMEILICHUSA [TONIEPEUHBIX CCUCHUI
TeXHOH(il"I/I‘leCKI/IX IIPH Pa3IMYHBIX BUAAX HArpy>KCHUS
MOJENEN

BJIAJETh:
e MeTrogamu pacyeTa Ha IPOYHOCTh U
JKECTKOCTh
e MeTogamMu MOCTPOEHUS SITIOP
BHYTPEHHUX CUJIOBBIX ()aKTOPOB,
HaINpsSHKEHUN U TIEPEMEILICHU I

4. CTpyKTYypAa U coJep:KaHue JMCHUIIMHBI.

OO611ast TpyA0€MKOCTh AUCIUIUIMHBI COCTABISET 6 3a4ETHBIX €AUHUIBL, T.€. 216
akajzeMuyeckux yacoB (13 HuX 108 yacoB — camocTosATeNbHas paboTa CTyJACHTOB).

Ha BTOpOM Kypce B TpeTbeM CeMECTpPE BbIACISIETCS 3 3a4ETHBIX eIUHUI], T.c. 108
aKaJleMUYeCKUX 4acoB (M3 HUX 54 dvaca — caMOCTOsITelIbHas paboTa CTYJEHTOB), B
YeTBEPTOM ceMecTpe — 3 3a4eTHBhIX eauHuIl, T.e. 108 akageMuueckux 4daca (U3 HuX 54
gyaca — CaMOCTOsITelIbHast paboTa CTYZCHTOB)

Paznensl nqucuumvabel «CONPOTHUBICHUE MATEpPUATIOB» H3Y4arOTCs HA BTOPOM
Kypce.

Tpernii cemectp: nekiuu — 1 yac B Hegenmo (18 yaco), cemunapckue 3anstus —1
yaca B Henento (18 yacoB), maboparopusie pabotsl — 1 yac B Hegento (18 yacoB) ¢popma
KOHTPOJIS — 3a4ET



YerBepThlii cemecTp: Jekuuu — 1 vac B Hegemo (18 4dacoB), cemuHapckue
3ansaTus — 1 yac B Henento (18 vacos), maboparopHsie padboTel — 1 yaca B Heneno (18
yacoB) (hopMa KOHTPOJISI — SK3aMEH.

CtpykTypa W cojaepkaHue AUCHUIUIMHBI «CONMpPOTUBICHUE MATEPUATIOB» IO
CpoKaM U BuAaM paboTsl oTpaxensl B [Ipunoxxenun 1.

Coaep:xanue pa3aejoB IHCHUAILIHHBL.
Tpernii cemecTp

a. OcHOBHBIE NNOHATHHA, METOX CeueHHuH.

Hemn m 3amaun Kypca. Mcropus pa3BuThs HAyKH O NPOYHOCTH. CHIIbl BHEIIHWE U
BHyTpeHHuEe. Mertox ceueHuil. Buyrpennue cunoBsie (axtopsl. Hampsokenue. CBsi3b
HaIpsDKEHUM ¢ BHYTPEHHMMHU CWIIOBBIMH (pakTopamu. [ledopManuu U nepemerieHus.
OOBeKTHI pacyeTa U pacyeTHbIe cXeMbl. OCHOBHBIE TUIIOTE3bI U JOMYIICHHUS.

0. Pacrsokenme —  cxarHe, (QHU3MKO-MeXaHMYeCKHE  XAPAKTEPUCTUKH
MATEepPHAJIOB.

Omnpenenenus. BayTpenHue cuioBbie (aKTOPHI, HANpsOKEHUS W AeQopMaIiul Mpu
pacTsbkeHnn — ckatuum mpsimoro Opyca. 3akon ['yka. Koaddunument Ilyaccona.
Hampsokenuss Ha HAKIOHHBIX —IDIomangkax. lloTeHnManpHas »SHEpPrus ynpyrux
nepopmanuii. VcnbiTaHne MaTepualioB Ha pacTsKEHUE — cxaThe. MexaHuueckue
XapaKTEPUCTUKU. JlMarpaMMbl pPACTSDKEHHMSI pPEAJbHBIE W CXEMaTU3HPOBAaHHBIE.
IIpenensHas Harpyska. YciaoBusi Ipo4HOCTH. CTaTHYECKM HEONpeAeIuMBbIe 3a7adl Ha
PACTSKEHUE — CKATUE. YUET MOHTaXHBIX 3a30POB U TEMIEPATYPHIL.

B. UHuCTBIA cCABHUT.

Omnpenenenne. Hanpsokenus u neopmaryu npu cABUre. 3aKOH MApHOCTH KacaTelbHBIX
HanpsbkeHu. 3akoH ['yka mpu casure. HanpsokeHrs Ha HaKkJIOHHBIX IUIOIIAJKaX IPH
capure. [loTeHumaneHas sHeprus ynpyrux aedopmanuii. CBa3b MeXAY MOIYJISIMU
YIPYTOCTH IIEPBOrO U BTOPOIO poza. Y CIIOBUSA IIPOYHOCTH.

r. Kpyuenue.

Omnpenenenne. Kpyuenne Opyca Kpyriioro nonepeyHoro ceueHus. BHyTpeHHe CUioBbIe
bakTopsl, HanpspkeHus U aedopmaruu. [loTeHmanpHas sueprus aedpopmanuu. Pacuerst
Ha MMPOYHOCTh U KecTKocTh. KpyueHue Opyca npsMOYyroJibHOTO MONEPEYHOr0 CEUEHHUSI.
Hennanauust cedeHus. CTaTUYECKW HEONpPEAENIMMbIE 3aJauyd Ha KpyueHue. Pacuer
BUHTOBBIX IWIMHAPUYECKUX MOpyxkuH. OnpeneneHue HaNpsHKEHUW B MPYKUHAX.
Pa3znnunbie ciocoObl onpeieNIeHUs] NEPEMEIICHHUI B Py KUHAX.



pl S FeOMeTpH‘leCKHe XaAPAKTCPUCTUKH MOMMEPECUYHBIX ceuyeHmi 6pyca.

[Tnomane. Cratmueckue MOMeHTHI. OceBble M LIEHTPOOEKHBIE MOMEHThl HHEPLUU.
[Tonspueii MomeHT uHepuuu. Pamnyc mHepunu. 3aBUCUMOCTH MEXKIYy MOMEHTAMH
MHEPLHH IIPU MTapaJuIeIbHOM IIEPEHOCE U IIPU ITOBOPOTE OCEM. [ TaBHBIE OCH U TJIaBHBIE
MOMEHTBI HHepuun. OnpeacIeHue MOJ0KEHUS TIIABHBIX OCEU W BBIYMCIICHUE 3HAYCHHUN
IVIABHBIX MOMEHTOB MHEPLIUH PA3JIMYHBIX [IONIEPEYHBIX CEYECHUN.

e. U3ruo

Onpenenenue. Buyrpennue cumnobsie (akTopsl. IlocTpoeHue 3mop monepevHbIx cuil u
u3rubaromux MoMeHToB. JluddepeHnnanbHpie 3aBUCUMOCTH MEXKIY HW3THOAIOIMNUM
MOMEHTOM, TIONIEPEYHOM CHJIOH W HHTEHCHUBHOCTBIO PAaCHpEIEICHHON Harpy3KH.
HopmanbHoe HampspkeHMe mnpu  4YUCTOM u3rube. Dopmyisl s ONpENesICHHUs
HOPMaJbHBIX M KAacaTelIbHBIX HANpPSHKEHUM B IONEPEYHBIX CEUEHUsIX Opyca mpu
nornepeyHoM u3rude. YciaoBHE CTaTHUYECKOM MpoyHOcTU. PanuoHanbHble (QOpMBI
ceueHus 0anok. [Torenuunanshast sHeprus. AuddepennunanbHoe ypaBHEHUE YIPYTol Ocu
oanku. Onpenenenue nepememennii. Uaterpan Mopa. [IpaBuno Bepemaruna. Teopema
Kactunpsno. basika paBHOTO COITPOTUBIICHUS.

K. CTep)KHeBLIe CHUCTEMBI.

Onpenenenue. Kiaccudukanus crepkHeBbIX cucrteMm. HWHTerpanst Mopa s
onpesereHus epeMelIeHI B CTEPKHEBBIX cucTeMax. TeopeMa 0 B3auMHOCTH paboT U
nepemenieHuil. [lonstue o creneHsx cBoOonbl U cBsi3u. Meroy cui. KanoHuueckue
YpaBHEHHS METOAA CHUII.

YerBepThlil ceMecTp
3. HanpsizkeHHO-1e()OPMUPOBAHHOE COCTOSTHHE B TOUYKE.

Hapspxkennoe coctosinue B Touke. TeH3opbl HanpspbkeHui u nedopmarmii. Onpenenenue
HaNpSHKCHUH B HAKJIIOHHBIX TUIOIIAKaX. [ JTaBHBIC MJIOMIAIKA U TJIaBHBIC HAIPSDKECHUS.
O060061menHsbI 3akoH ['yka. DHeprus ynpyrux aedopmarmii.

u. Ci10:kHOE COIMPOTHUBJICHHUC. I'mnorte3bl IMPOYHOCTH.

Cnoxunoe compotuBieHue. Kpurepun BO3HMKHOBEHHS IJIACTUUECKUX AehOpMaIuid.
['mmore3a MakcHManbHBIX KacaTEIbHBIX HaNpsoKeHW. [urmoresa NOTEHIMAIbHOU
sHepruu  ¢dopmomsMeHeHus. Teopuss mnpouHoctd Mopa. IloHaTHE MEXaHUKH
paspyienus. M3rub ¢ kpydeHueM 0ajoK Kpyrjioro v MpsMOYToJIbHOTO CEUSHHUS.



K. CJo:KHbIE BUAbI HarpyK€HHUA 6pyca, KOCOM l/I3I‘I/l6, BHCIICHTPECHHOC
PACTHARKECHUE — CIKATHUC, HU3Iuo ¢ KPY4Y€HHUEM, PACICT TOHKOCTCHHBIX COCYA0B

Omnpenenenre CI0KHOTO BUa HarpyxeHus. Kocoit m3run0. BHeIEHTpEeHHOE pacTsIKEHHE
— cxkarne. M3rub c xpyuenmem. OOmmii crmydaid HarpyxkeHus Opyca. Pacuer
TOHKOCTEHHBIX COCYZOB IOJ JEHCTBUEM BHYTPEHHETO W BHEIIHETO JaBjieHusA. BeiBoa
¢dopmyuibl Jlamnacca.

JI. HpO‘lHOCTb NP MUKJIUICCKHA USMCHAIOIUXCHA HAIIPAKCHUSIX.

Onpenenenne. Mexanusm yctanoctHoro paspyumenus. Kpusbie ycranoctu. I[lpenen
BBIHOCTUBOCTU. DakTOphl, BIUAIONIME HA COMNPOTUBICHUE YCTAIOCTH JCTajci.
XapaKkTepruCTUKH IIUKJIA IEPEMEHHBIX HANpsLKEHU. J(uarpamma npeaenbHbIX aMIUIUTY/I.
ConpoTuBIIEHHE YCTaIOCTU NP COBMECTHOM JEHCTBUU HOPMAJIBHBIX M KacaTEIbHBIX
HanpsbkeHuil. [loHsiTue pacyera Ha JOJITOBEYHOCTb.

M. YCTOMYMBOCTD CKATHIX CTePIKHEI.

OCHOBHBIE TOHATHA U ONpPEAEICHUs. Y CTONUYMBas U HEyCTONUMBasi (OpPMbI YIIPYTroOro
paBHOBecus. Kputnueckas cuina. @opmyna Ditnepa. [penens npumeHUMOCTH POPMYJIbI
Oiinepa. Owmnupudeckas ¢opmyna Scunckoro. Iloreps ycroilumBocTH — TpHU
HANPSDKEHUAX, MPEBBIIAIONINX TPEaes MPONOpLHOHANIBHOCTH. ParonansHble GopMbl
MOMEPEYHbIX CEUEHUH CXKaTbIX cTepkHed. Pacyer mo ko3(duUMEHTYy CHHKEHUs
JOITyCKAaeMOr0 HAIIPSKEHUs Ha CoKaTHE.

H. /luHAMHMYeCcKue HATPY3KHU. Yaap.

Yuer cun wuHepuuu. Hampsbkenus BO Bpamaromemcsa Kouiblie. Hanpsokenus u
MEPEMEIIEHUS B YIIPYTOM CUCTEME MPH yAAPE MAJAOIIAM IT'PY30M. Y YET MacChl YIIPYTrou
cucrembl. Koapdunment nuaamuunocty. Kpyrsmuii yaap.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.

Meronuka mnpenogaBaHus AUCHUIUIUHBI «COMPOTUBICHUE MATEpUATIOB» U
peanu3aiys KOMIETEHTHOCTHOTO TMOJX0Jla B HW3JIOKEHUM W BOCIPUSATUU Marepuaia
MpeayCMaTpuBaeT MCIOJIb30BAaHUE CIEAYIONMIMX AKTUBHBIX M HMHTEPAKTHBHBIX (OpM
MPOBE/ICHUS] TPYNIOBBIX, WHIUBUIYAIbHBIX, AyJUTOPHBIX 3aHATUM B COYETAHUH C
BHEAYJIUTOPHON pabOTON ¢ Ienbi0 (OPMHUPOBAHUS W Pa3BUTHSA MPO(PECCHOHATBHBIX
HAaBBIKOB, 00yYarOIUXCsl:

— MOATOTOBKA K BBITIOJIHEHUIO J1a00OPaTOPHBIX pabOT B JIabOpaTOpUsIX BY3a;

— 3aIllUTa U UHAUBUIYAJTHEHOE O0CYK/ICHHUE BBITIOJHIEMBIX PacueTHO-TpaduuecKux
pabor;

— OpraHu3aIys U MPOBEJACHUE TEKYIIETO KOHTPOJSI 3HAHWKN CTYJIEHTOB B (Gopme
OJIaHKOBOTO TECTUPOBAHUS;



VY ienbHbI BeC 3aHATUNA, MPOBOJUMBIX B MHTEPAKTUBHBIX (OpMax, OINpeAeseH
IJIABHOM  1LIeNbl0  00pa3oBaTeNbHOM  MPOrpaMMbl, OCOOEHHOCTbIO KOHTHMHI€HTA
00y4JaronIuxcs v CoJIep>KaHNueM TUCUUIITUHBI « COMTPOTUBIIEHHE MAaTEPUAIIOB» U B LIEJIOM
o AUCHUIUIMHE cocTaBisieT 50% ayIuTOPHBIX 3aHATHI. 3aHATHS JEKIHOHHOTO THIIA
cocTaBisitoT 30% oT 00beMa ayUTOPHBIX 3aAHATHUH.

6. OueHo4YHbIEe CpeICTBA /ISl TEKYIIEero KOHTPOJIA YCIIeBAeMOCTH, IPOMEKYTOYHOMI
aTTecTAlMM 110 UTOTaM OCBOCHUSI JUCHUIIMHBI U Y4eOHO-MeTOINYeCcKoe
o0ecrneyeHne CAMOCTOAITEJIbHOM PadOThI CTY/AEHTOB.

B mpomecce o00ydeHHS HMCHOMB3YIOTCS CJACAYIOIAE OICHOYHBIC (OPMBI
CaMOCTOSITENIbHOM palbOThl CTYACHTOB, OILICHOYHBIE CPEIACTBA TEKYLIEr0 KOHTPOJIS
YCIIEBAEMOCTH Y MPOMEKYTOUHOU aTTeCTAIUU:

B Ttpernem cemectpe
- Pacuetno-rpaduueckas padora Nel «Pacuer cucrem ¢ ainemMeHTaMH, paboTaIOMUMH Ha

pacTsiKeHue (CKaTue)»;

- Pacuetno-rpaguueckas pabora Ne2 «Pacuer cuctem ¢ anemeHTamu, paboTarolUMU Ha
Kpy4YEHHUEY;

- Pacuerno-rpaduyeckas padora Ne3 «['eomeTpuueckne XapaKTEPUCTUKH TUIOCKUX
cedyeHuil. Pacder cucteM ¢ arieMeHTaMu, pabOTAOIIMMK Ha U3THOY;

- TIOJATOTOBKA K BBHIMOJTHEHHIO 1a00PaTOPHBIX padOT U UX 3allUTA.

B ueTrBepTOM cemecTpe
- PacuetHo-rpaduueckas padora Ne4 «PacueT crarmueckd HEONpeaeIUMbIX OalOK U

pam»;

- PacuernHo-rpaduueckas pabGora NoS5 «PacueTsl mpu CIOKHOM HANPSHKEHHOM
COCTOSIHUI;

- Pacuerno-rpadmueckas pabora Ne6 «PacdeTsl Ha YCTOHYHMBOCTH, YCTAJOCTh H
JTUHAMUYECKHAE HATPY3KM»
- TOATOTOBKA K BHITIOJIHCHHIO TAOOPATOPHBIX PabOT M UX 3aIluTa

PacueTHo-rpadguueckre paboTsl MPOBOAATCS 110 UHIUBHIYAIbHOMY 331aHHIO.

OLeHOYHBIE CpENCTBA TEKYLIEr0 KOHTPOJISI  YCIEBAEMOCTH  BKJIFOYAIOT
KOHTPOJIbHBIE 3aJlayd U 3a/aHusi B (opme OJIAHKOBOTO TECTHUPOBAHUS JJIi KOHTPOJIS
OCBOCHHMS O0YUYaIOIIUMHUCS Pa3AesioB JUCITUTUTHHBIL.

OOpa3ipl  TECTOBBIX  3aJaHUM, 3aJaHUil  pacyeTHoO-rpaduueckux pador,
KOHTPOJIBHBIX ~3aJlay, 3aueTHbIX M OK3aMEHAlIMOHHBIX OWJIETOB, MPHUBEJCHHI B
MIPUJIOKEHUU 3.



6.1. ®oH/1 O1LIEHOYHBIX CPEACTB /JIsl IPOBEeHUS TPOMEKYTOYHOM ATTeCTALMHU
o0y4yarommxcs Mo TUCUMILIHHE (MOIYJIIO0).

6.1.1. TlepedyeHb KOMITETEHIINHA C yKa3aHUEM O3TalloB MX (OPMHPOBAHUS B TIPOIECCE
OCBOEHUS 00pa30BaTENBHON MPOTPAMMEI.

B pesynprare OCBOCHHS JUCIHUIUIMHBI (MOAYNs) (OPMHUPYIOTCS — CIEAYIOIINE
KOMIICTCHIIUN:
Kon B pe3yabTarte ocBoeHus1 00pa3oBaTeIbHOI MPOrpaMmMbl 00y4aromuiics
KOMIIeTeH M JA0JIKeH 00J1a1aTh
OIIK-1 Crnioco0eH CTaBUTH U pelllaTh MHKEHEPHbIE U HAYYHO-TEXHUYECKUE 3a/1a4U

B cepe cBoel mpoheCCUOHATLHOM JeSITEIbHOCTH U HOBBIX
MEKIUCIUITMHAPHBIX HAPABICHUHN C UCIIOIB30BAHUEM
CCTCCTBCHHOHAYYHBIX, MATECMATUUCCKHUX U TCXHOJIOT'MYCCKUX MOI[GJIGﬁ

B mpouecce ocBoenusi 00pa3zoBaTeNbHON MpOrpaMMbl JaHHBIE KOMIIETCHIIUU, B
TOM YHCJIE WX OTJEIbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCA TOITAHO B XOJE€ OCBOCHUS
oOyJaronMMucs JUCUUIUIMH (MOAYJIEH ), MPAKTUK B COOTBETCTBUU C YUEOHBIM IIAHOM U
KaJleHAapHBIM TpadukoM yueGHOTO mporiecca.

6.1.2. Onucanue noka3zareJieil 1 KpUTEpUEeB OLICHUBAHUSA KOMIICTCHIIM M,

(opMupyeMBIX 10 HTOraM OCBOEHU S JUCIUILIUHBI (MOIYJIsl), ONUCAHUE KA

Ilokazarenem

OLICHUBAHUA

onncHuBaHUs.

KOMIETECHIIUN

Ha  pPa3JIMYHbIX

oTallax

Hux

dbopMHUpOBaHUS SABJISIETCS JIOCTHXKEHHE OOYYaIOMIUMHUCS IUIAHUPYEMbBIX Pe3yJIbTaTOB
0Oy4eHHs MO JUCIUTLIIUHE (MOYIIIO).

OIIK-1Crnoco0eH cTaBUTH U peliaTh HHKeHEPHbIe H HAYYHO-TeXHHYeCKHUe 3a/1a4H B c(pepe cBoeil

HpO(l)QCCHOHaﬂbHOﬁ AEATEJIbHOCTH U HOBBIX MEKAUCHUIIVIMHAPHBIX HaﬂpaBﬂeHI/lﬁ C UCITOJIb30BaAHUEM

€CTCCTBCHHOHAYYHBIX, MATEMATUHYIECCKHUX U TEXHOJOTNIECCKUX MOI{eJ’Ieﬁ

3HATh:

MeTtoasl
pacuera
KOHCTPYKLUI
Ha TIPOYHOCTb,
KECTKOCTb U
YCTOWYUBOCTB;
palnHoHaIbHbIE

(hopmbt

OOyuarormiics
JIEMOHCTPUPYET TOIHOE
OTCYTCTBUEC UJIN
HEJ0CTaTOYHOE
COOTBETCTBHE
CJEeNYIOLIUX 3HAHUM:
METOABI pacueTa
KOHCTPYKLMH Ha
MPOYHOCTb, )KECTKOCTD U

OOyuaronmiics

JIEMOHCTPUPYET HETOJIHOE
COOTBETCTBHE CIEIYIOIINX

3HAHUI: METO0B pacyeTa
KOHCTPYKUUH Ha
MIPOYHOCTE, )KECTKOCTh U
YCTOWYUBOCTB;
pamoHaNbBHEIX GopM
CCYEHHUH JIEMEHTOB

OO0yuaronuiics
JIEMOHCTPHUPYET
YaCTUYHOEC COOTBETCTBUC
CIEIYIOIINX 3HAHUM:
METO/I0B pacyeTa
KOHCTPYKLIMI Ha
HNPOYHOCTb, )KECTKOCTD U
YCTOMYUBOCTB;
paIrioHaNbHbIX (popM

OO0yuaronuiics
JIEMOHCTPHUPYET
MIOJTHOE
COOTBETCTBHE
CIIETYFOTITIX
3HaHUI: METOJOB
pacuera
KOHCTPYKLMI Ha
MIPOYHOCTH,
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CEUCHUH YCTOWYUBOCTB; ABTOMOOWIIS 1 TPAKTOPa CEUYECHUI 2JIEMEHTOB JKECTKOCTb U
3JIEMEHTOB paunoHajbHble GOPMBI | TIPH PA3IMYHBIX BHIAX ABTOMOOWJISI M TPAKTOPA | YCTOHMYHMBOCTE;
aBTOMOOMJISI U | CEUCHMH JIEMEHTOB Harpy>keHusl. IpY pa3IMYHbIX BUAAX PaLMOHATIBHBIX
TpakTOpa TpH | aBTOMOOWIA U TpakTopa | Jomyckatotes Harpy>XeHusi, HO (hopmbI ceueHnit
Ppa3NuYHbIX MIpU pa3IMYHBIX BUIAX HE3HAYUTEIIbHBIC OMMOKH, | JOMYCKArOTCS 3JIEMEHTOB
BUAX Harpy>kKeHust MIPOSIBIISIETCS HE3HAYNTEIIbHbIC ABTOMOOMIISL U
Harpy KeHus HEIOCTATOYHOCTh 3HAHUW, | OIIMOKH, HETOYHOCTH, TpaxkTopa Mpu
IO Py METOJIOB pacyeTa, | 3aTpyAHEHUS NpU Ppa3IUYHBIX BUAAX
o0ydJaromincst AHAJTUTHYECKUX Harpy>keHus,
WCIIBITHIBAET orepanusx. CBOOOIHO
3HAYUTEIbHBIE ornepupyer
3aTpyIHCHHS TIPU npUOOPETEHHBIMHU
OTIepUPOBAaHUH 3HAHUAMU 3HAaHUSMH.
IIPY UX TIEpeHoce Ha
HOBBIE CUTYaIUH.
YMeETh: Ob6yuatommuiicst He OO6yyarommiicst OOyuaromuiicst OOyuaromuiicst
[IpoBomuTh YMEET WJIH B JEMOHCTPUPYET HETIOIHOE | IEMOHCTPUPYET JIEMOHCTPHUPYET
pacueTsl Ha HEJ0CTaTOYHOM CTETIEHN | COOTBETCTBUE CIEIYIOMUX | YACTHYHOE COOTBETCTBHE | MOJIHOE
MIPOYHOCTH, yMEET MPOBOANUTH YMEHHH: TPOBOJNUTH CIIEAYIOIINX YMEHHM: COOTBETCTBHE
YKECTKOCTh U pacdeTsl Ha POYHOCTh, | PACUETHI HA IPOYHOCTS, HOPOBOJUTH PAacUeThl HA | CICOYIOIINX

YCTOMYHBOCTB;
OIpeAesTh

KECTKOCTh U
YCTOWYUBOCTB;

KECTKOCTh U
YCTOWYUBOCTB;

MIPOYHOCTb, KECTKOCTh U
YCTOMYHBOCTB;

YMEHU: IPOBOJIUTH
pacyeTsl Ha

JINTHEWHBIC U ONPEACIIAThH JUHEUHBIE U | ONPENENATh JINHEUHBIE U ONPEAEIATh JIMHENHBIE U | MPOYHOCTD,
YIJIOBBIE YIJIOBBIC IEPEMEIICHUST | YIIIOBBIE IEPEMEILICHUS YIJIOBBIC IEPEMEIICHUS | KECTKOCTDb U
MepeMeIeHrs | MONEPEYHbIX CEYCHHUN MIOTIEPEYHBIX CEUEHUN ITPU | TIONIEPEUHBIX CEUEHUH YCTOMYUBOCTB;
MOTIEPEYHBIX NP Pa3INYHBIX BUJAX pPa3IUYHBIX BUAAX TP Pa3INYHBIX BUIAX OTIpEICIISATh
CEYEeHU npu Harpy>KeHus Harpy>KEeHUs. Harpy>keHus. Y MEHUs JIMHENHBIE U
Ppa3InYHBIX JormyckatoTrcst OCBOEHBI, HO YIJIOBBIE
BHJIAX HE3HAYUTEIbHbBIC OIUOKH, | JOMYCKAIOTCS MepEeMEIICHUS
Harpy>KeHus MIPOSIBIISIETCS HE3HAYUTEIIbHbIE MONEPEYHBIX
HEIOCTATOYHOCTh YMEHHH, | OIIMOKU, HETOYHOCTH, CEUYeHUI npu
0 pANly MOKa3aTeNe, 3aTpyAHEHUS OpU Pa3INYHBIX BUAAX
o0yyJaroIuics AHATUTUIECKUX Harpy>KeHusl.
HCTIBITHIBAET onepauusax, nepeHoce CBo0O0IHO
3HAYUTEIIbHbIE YMEHUH Ha HOBBIE, onepupyer
3aTPyAHCHUSI IPU HECTaHJapTHbIE prOOPETEHHBIMH
ONEPUPOBAHUU YMEHUSMU | CUTYyallWH. YMEHUSIMH,
MIpU UX MEPEHOCE Ha MPUMEHSIET UX B
HOBBIE CUTYaIlUH. CUTYaIIUIX
TOBBIIICHHOMN
CJI0KHOCTH.
BJIAJIETh: OOyuaroiuiics He OOy4aroIuiCs YaCTUIHO OO0yuaronuiics OO0yyaroluiics B
Metonamu BJIALICET UJIHU B BJIAZICET METOJaMHU YaCTUYHO BJIAZICET IIOJTHOM 00BEME
pac4icra Ha HEJ0CTAaTOYHOM CTCIICHN | pacyeTa Ha MPOYHOCTh U METOJIJaMH pacueTa Ha BJIaZI€E€T METOJAMU
TIpOHHOCTE 1 BJIaJIEET METOIAMU JKE€CTKOCTh; METOJIJaMH MPOYHOCTb M AKECTKOCTh; | pacyera Ha
YKECTKOCTh;
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METOaMHU
MOCTPOCHHUS
3MIOP
BHYTPEHHHUX
CHUJIOBBIX
(axTopoB,
HaIpsLKECHUN U
nepeMeIeHUI

pacdera Ha IPOYHOCTD U
’KECTKOCTh; METO/IaMH
MIOCTPOCHUS S0P
BHYTPEHHHUX CHJIOBBIX
(haKTOpOB, HANIPSKESHU I
U MIEPEMEILCHUM.

MOCTPOEHUS 30D
BHYTPCHHHUX CHUJIOBBIX
(hakTOpOB, HAIIPSKEHUH U
MEepEMELICHHUI B HEMTOJIHOM
o0beMe, JOMyCKaIOTCS
HE3HAYUTEIbHbIC OIINOKHY,
IIPOABIIACTCA
HEIOCTaTOYHOCTh
BJIaJICHHUS HaBBIKAMH IO
pAny nmokasaTteneH,
OO6yuarormmiics
HCTIBITHIBAET
3HAYUTCIIbHBIC
3aTpyIHEHHS TIPU
MMPUMCHCHHH HABLIKOB.

METO/AaMH ITOCTPOCHUS
3MIOP BHYTPEHHUX
CHJIOBBIX ()aKTOPOB,
HaIpsDKEHUH U
MepEMEILICHU N, HABBIKU
OCBOEHBI, HO
JIOITyCKAIOTCS
HEe3HauUTeIbHbIE
OIINOKH, HETOYHOCTH,
3aTpyAHEHUS IPU
AHATUTHYECKUX
ornepauusx, epeHoce
YMEHUH Ha HOBBIE,
HeCcTaHJapTHbIE
CUTYyaIHH.

HOPOYHOCTH U
JKECTKOCTB;
MeToJaMu
HOCTPOCHHUS S0P
BHYTPEHHHUX
CHJIOBBIX (DaKTOPOB,
HaIPSHKEHUH U
MIEPEMELLIECHUH,
CBOOOAHO
IIpUMEHSET
MOJTy4EHHBIC
HaBBIKU B
CUTyaluusiax
MTOBBIIIEHHON
CJIO’KHOCTH.
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[IIxana olieHUBaHUS PE3yJbTaTOB MPOMEKYTOUHOM aTTECTALIMU U UX ONMCAHHUE:

DopMa NPOMEKYTOUYHOM aTTeCTAlMU: 3a4eT.

[IpomexyTouHast aTTecTanus 00yJaromuxcs B GopMe 3a9€Ta MPOBOIUTCS T10
pe3yibTaTaM BBIMIOJHEHUSI BCEX BHUIOB Yy4ueOHOM paboThl, NpPEeryCMOTPEHHBIX
y4e€OHBIM IIJIAHOM 0 JAaHHOW AUCIUIUIMHE (MOJIYIIO), IPU 3TOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYIIErO KOHTPOJISI YCIEBAEMOCTHM B TeueHHe cemecTpa. OueHka
CTENEHU JOCTUXKEHUSI OOYYAIOMIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYYEHUS 10
JTUCIUIUTMHE (MOYJII0) TPOBOJUTCS MpErojiaBaresieM, BEAYIIUM 3aHSITHS TI0
JTUCIUTUTMHE (MOJIYIII0) METOJOM IKCIIEPTHOM OIleHKU. [1o nToraM npomMexxyToqHoM
aTTeCTallMM MO JUCUUIUIMHE (MOJYJIIO) BBICTABIISAECTCS OLICHKA «3aUYTCHO» UJIU «HE
3aUTECHO.

K npomexyTroyHoit aTTecTalii  JOMYCKAIOTCS  TOJBKO  CTYACHTHI,
BBINIOJTHUBIIIME BCE BHJbl Y4eOHOH pabOThl, MPEayCMOTPEHHBIE padoueit
nporpamMmmoit no aucuuiuinHe « COmpoTUBICHUE MATEPUATIOBY:

- BBITIOJTHIUIH M 3AIIIUTHIIN TPU pacuETHO-IpapuIeCKre padOThI

- BBITIOJIHWJIU U 3aLUTUIIN JIa0OpaTOPHbBIE paOOTHI

I kaaa
OLICHUBAHUA

Onucanue

BrimontHeHBI BCce BUIBI y4eOHON pabOTHI, TPEITyCMOTPECHHBIE
y4eOHbIM TuIaHOM. CTyAEHT JAEMOHCTPUPYET COOTBETCTBUE
3HaHWH, YMCEHUW, HABBIKOB TPHUBEACHHBIM B  TaOJIMIIAx
rokKazareyieid,  ONepUpyeT  MPUOOPETCHHBIMU  3HAHUSIMH,
3auTeHo YMEHUSIMHU, HABBIKAMHU, PUMEHSET UX B CUTYAIUSAX TOBBIIICHHOMN
cinoxkHOCTU. [Ipu 3TOM MOTYT OBITH JAOMYIIEHBI HE3HAYUTEIbHBIC
OMUOKH, HETOYHOCTH, 3aTPyJHEHUS TPU aAHATUTHUYECKUX
omepanusix, IEpeHOCe 3HAaHMW MW YMEHUHM HAa  HOBBIE,
HECTAH/IAPTHBIC CUTYAIIUH.

He BbmonHen ogun wim Oosiee BHUIOB y4eOHOW paboTHI,
MPEyCMOTPEHHBIX y4eOHbIM IIaHOM. CTYJIEHT JEMOHCTPUPYET
HEIMOJIHOE COOTBETCTBHE 3HAHUM, YMEHUHU, HaBBIKOB
MPUBEICHHBIM B  TaONHMIIAaX  IOKa3aTele, JIOMyCKaroTCs
3HAYUTETbHBIC OMIUOKW, TMPOSBISICTCS OTCYTCTBHE 3HAHUM,
YMEHUW, HaBBIKOB IO PsAy MOKA3aTENIeH, CTYAECHT HUCIBITHIBAET
3HAYUTEIIbHBIE 3aTPYIHEHUS TPU ONEPUPOBAHUM 3HAHUAMU H
YMEHUSIMHU IIPU UX TIEPEHOCE HAa HOBBIE CUTYAIUH.

He 3aureno

DopMa NPOMEKYTOYHOMN ATTECTALMH: IK3AMEH.

[TpomexxyTouHas aTrectanus oOydaromuxcs B popme sKk3amMeHa MPOBOAUTCS
M0 pe3yJibTaTaM BBIMOJIHEHUSI BCEX BUJIOB y4eOHOU pabOThI, MPEeTyCMOTPEHHBIX
Y4EOHBIM IIJIAHOM IO JAHHOW TUCHUIUIMHE (MOAYJI0), TPU 3TOM YUYUTHIBAIOTCS
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pe3ynbTaThl TEKYIIEr0 KOHTPOJSA YCIEBAEMOCTH B TedeHHe cemecrpa. OneHka
CTENEHU JOCTHKEHHs OOYyYarOIMMUCS IUIAHUPYEMBIX PE3yJbTaToB OOydY€HHUs IO
JUCUUIUIMHE (MOAYJI0) MPOBOJAUTCS NpPEnojaBareieM, BEAYLIUM 3aHITHS IO
JUCHUIUIMHE (MOIYJII0) METOAOM IKCIIEPTHOM OlleHKHU. [10 nToraM npomMexyTouHou
aTTecTalul MO JUCUUIUIMHE (MOJIYJIO) BBICTABISETCS OLEHKA «OTIUYHOM,
«XOPOILIO», KyIOBIETBOPUTEIIHHO) HIIH «HEYIOBIETBOPUTEIILHO.

K npomexyrodHoM aTTecTalMd  JIOIYCKAKOTCS  TOJBKO  CTYJEHTBHI,
BBITIOTHUBIIIME BCE BHUABI y4eOHOW paboOThl, MPEeIyCMOTpPEHHbIE paboueit
IIPOTpaMMON o JucuUIUIMHE «COPOTUBIIEHNE MATEPUAIIOB):

- BBITIOJIHWJIH ¥ 3aIIUTHIIA TPU PaCUE€THO-TpauuecKue padoThI

- BBIIOJIHWIH U 3aIMTHIIN JIA0OPATOPHBIE pabOThI

HIxana oueHuBaHus Onucanue

BrinosHeHs! BCE BUIBl  y4eOHOH  palboTHI,
MpPEeAyCMOTpEHHbIE  y4yeOHbIM  TIaHoM.  CTyaeHT
JEMOHCTPUPYET  COOTBETCTBHE  3HAHUW, YMECHUH,
OTnnanHO HABBIKOB TIPUBEIECHHBIM B TaOMUIaX IMOKa3aTenei,
ONEpUPYET NPUOOPETECHHBIMU 3HAHUAMHU, YMEHUIMH,
HaBBIKAMHU, [IPUMEHSET UX B CUTyalUsAX IOBBILICHHON
CJIO’KHOCTH.

BrinosHeHs! BCE BUIBI  y4yeOHOHW  paboThl,
IpelyCMOTpeHHblE  yuyeOHbIM  1uiaHoM.  CTyneHT
JEMOHCTPUPYET HE IIOJIHOE COOTBETCTBUE 3HAHUU,
YMEHHUI, HaBBIKOB MPUBEACHHbIM B  TaOiMIax
nokasaresel, onepupyeT NpuoOpPEeTEHHBIMU 3HAHUSMU,
Xopomo YMEHMSMH, HABBIKAMH, NPUMEHSAET MX B CUTyalHsAX
MOBBIIEHHOW CIIOKHOCTH. [Ipu »TOM MOTryT OBITH
JOMYIIEHbl HE3HAYUTEJbHBbIE OINUOKHA, HETOYHOCTH,
3aTpyJHEHMs P AHAJIUTHUYECKUX  OllepalHusX,
IIEpPEHOCE 3HAHWU U YMEHMI Ha HOBBIC, HECTAHIapTHHIE
CUTyaluU

BoimonHensl  Bce  BHAbl  yuyeOHOW  paboThl,
IpelyCMOTpPEHHbIE ~ yuyeOHbIM  MiIaHOM.  CTyJeHT
JEMOHCTPUPYET HE IIOJIHOE COOTBETCTBUE 3HAHUM,
Y 10BIETBOPUTEIBHO .

YMEHHUI, HaBBIKOB TPUBEJACHHBIM B  TaOIMIAX
MoKaszaTelield, IUIOXO OMNEpUpyeT MNPUOOPETEHHBIMU

SHAaHUAMHU, YMCHUAMM, HABBIKAMH IIPUMCHIACT HUX B
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IIPOCTBIX CUTYyallHAX. HpI/I 9TOM MOT'YT OBITh AOITYIICHBI
HE3HAUYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPyAHCHHA
IIpn aHAJINTUYCCKUX OIICpalHriaXx, IICPCHOCC 3HAHUU U
YMeHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHBIC CUTyalluH

He BoimosiHeH oauH uin 6oJiee BUIOB yueOHOM paboThI,
MPEAYCMOTPEHHBIX  y4eOHbIM  1maHoM.  CTyaeHT
JEMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHUH,
YMEHUW, HABBIKOB TMPUBEJACHHBIM B  TaOIUIIax
HeynoBneTBopuTenbHO | TOKa3aTene, JOMyCKAIOTCS 3HAYUTEIBHBIC OIIUOKH,
MIPOSIBJISIETCS] OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB 10
Py TOKasaresel, CTyICHT UCTIBITHIBAET 3HAUYNTEIIbHbBIE
3aTpyAHEHUs] TIPU  ONEPUPOBAHUM  3HAHUAMH U
YMEHUSMH MPU UX NEPEHOCE Ha HOBBIE CUTYAIIHUH.

DoHbI OLIEHOYHBIX CPEJICTB MPeICTABJICHBbI B IPUJI0KEeHHUH 2 K padoueil
nporpamme.

Y4ueOHO-MeTOAMYECKOEe 1 UHPOPMALIMOHHOE O0ecneYyeHne NUCHUIINHBI.

a) OCHOBHAs JMTeparypa:
1. BanmumBunu, H. B. ConpoTuBieHre MaTepuanoB U KOHCTPYKIHM ;| y4eOHUK
st By30B / H. B. Banumsumnu, C. C. I'aBprommna. — MockBa : M3naTenscTBo
Opaiit, 2020. — 429 c¢. — (Bricmiee obpazoBanue). — [SBN 978-5-9916-
8247-3
URL.: https://urait.ru/bcode/450893
2. Artanun, B. I'. ConpoTuBieHue MaTepHaioB : yUeOHUK U MPAKTUKYM IS
akaneMmuuyeckoro 6akanaBpuara / B. ['. Atanun. — 2-e uzj., nepepad. u J1o1.
— MockBa : MznarensctBo FOpaiir, 2019. — 342 ¢. — (bakanasp.
Axkanemuueckuit kypc). — ISBN 978-5-534-07212-9.
URL.: https://urait.ru/bcode/433217

0) 10MOTHUTEJbHAS JIUTEPATYpa:

Acanymuna, E. HO. ConporuBieHue maTepHasioB : y4eOHOe mocooue st

By30oB / E. 1O. AcamynmHa. — 2-¢ wu3m., ucmp. u jgom. — MockBa :
N3narensctBo FOpaiit, 2020. — 279 ¢. — (Briciee oOpa3zoBanue). — ISBN
978-5-534-02370-1.

URL.: https://urait.ru/bcode/453259
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B) MPOrpaMMHOe o0ecrie4eHre 1 HHTEePHeT-PecypChl:
[IporpammHoe obecrieueHrne He MPeyCMOTPEHO.

r) JJIeKTPOHHBbIE 00pPa30BaTeIbHbIE PeCYPChI
1. Kypc «ConpoTusnenue Mmarepuanon» (1 Moaysb)
URL: https://online.mospolytech.ru/course/view.php?id=83
2. Kypc «ConpoTuBieHue MaTepuanoBy (2 MOTyJIb)
URL: https://online.mospolytech.ru/course/view.php?id=1150

8. MarepuajibHO-TeXHHYECKOe o0ecredyeHue TUCHMIIIMHBI.
AyauTopus 1Uisl IPOBEAEHUS JEKIUOHHBIX U IPAKTUYECKUX 3aHATUI: CTONBI, CTYJIbS
WM CTOJIBI yUEOHBIE CO CKaMbsIMU; ayUTOPHAsI J0CKa; pabodyee MecTo
IIPENOIABATENS: CTOJ, CTYIL.
CrienmanusupoBaHHas 1abopaTtopus Kageapsl «/uHamuka, mpoyHOCTh MAIIUH U
CONPOTUBJIEHUE MAaTEPUATIOBY» OCHALLEHHAS:
1.  VYuyeOnas ucneitarenpHas mammaa MU-40KY
2. Jlaboparopusiii kommuiekc JIKCM-1K
3. VYHuBepcaJdbHBII  y4eOHBIH KOMIUIEKC 10  COMNPOTUBIICHUIO
MarepuasioB CM-1 (2 )
4.  YHuBepcaJbHBIN KOMIUIEKC JAJIsl IPOBEACHUS JaOOPaTOPHBIX padoT
CM-2 (2 mr)
5. Masartaukossiii konep MK-300
MamnHa 17151 UCIIBITAHUNA Ha yCTAJIOCTD,
7.  Kommuekc i TpoOBEACHHUS JIaDOPaTOpHBIX pPadOT MO KypCy
«YCTOMYMBOCTh MEXAHUYECKUX CUCTEM
9. MeToguyeckne peKOMEHIAMU JJIsl CAMOCTOSITE/IbHOI padoThI
CTY/ICHTOB
3amagamMu CaMOCTOSITENIbHOM PabOTHI CTYIEHTOB SIBIISIFOTCSL:

1. Cucremarn3anus M 3aKpeIUICHHE IOJTYYEHHBIX TEOPETHYECKUX
3HAHUU U NMPAKTUYECKUX YMEHHN CTYICHTOB;

2. YrayOneHue U paclIUpEHUE TEOPETUUECKON MOATOTOBKH;

3.  @opMHpOBaHME YMEHUM UCIOJIB30BATh HOPMATUBHYIO, IPABOBYIO,
CIIPAaBOYHYIO JOKYMEHTAIUIO U CIELUAIIBHYIO JINTEPATYPY;

4. Pa3BuTHe T103HABAaTENIbHBIX CIOCOOHOCTE W  aKTUBHOCTHU
CTYJICHTOB, TBOPYECKOM HWHUIMATUBBI, CaMOCTOATEIbHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

5. MHcnonp3oBaHne Marepuana, COOPaHHOTO W TMOJYYCHHOTO B XOJC
CaMOCTOATENIbHBIX 3aHATUH HAa MPAaKTUYECKHX 3aHATHUSIX, NpH
HAITMCAaHUH KYPCOBBIX U BBIMYCKHOW KBaIM(UKAIIMOHHOW padorT,
1 3¢ GEKTUBHOMN MOATOTOBKHU K HTOTOBBIM 3a4€TaM U K3aMEHaM.

WN3yyeHne  NHUCHMIUIMHBI  JOJDKHO  COIIPOBOXKIATBCS ~ MHTECHCUBHOM
CaMOCTOSITENIbHOM paboTOil CTYAEHTOB C PEKOMEHJIOBAaHHBIMU IpenojaBaTesIIMU
JUTEPATYPHBIMU UCTOYHUKAMH U C MaTepUaiaMu, ITOJIy4Y€HHbIMH Ha JIEKIIMOHHBIX,
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MPAKTUYECKUX 3aHATUAX U Ta00paTOpHBIX paboTax. CTyA€HT JOMKEH TOMHHUTD, YTO
HAYMHATh CaMOCTOSITENIbHBIC 3aHATHS CIEIYyeT C TIEepBOr0 [JHA HW3YYCHUS
JUCUUIUIUHBI U MPOBOJUTH UX perysispHo. O4eHb BaXKHO MPUIIOKUTH MAaKCUMYM
YCHUITHH, BOJIH, YTOOBI 3aCTaBUTH Ce0s1 pabOTaTh C IMMOTHOM HArpy3KOH C IIEPBOTO JTHS.

Kaxnaplii CTyIeHT IOKEH caM IUIAHUPOBAaTh CBOKO CaMOCTOSITEIbHYIO
paboTy, MCXOAs M3 CBOMX BO3MOXKHOCTEH M MPUOPUTETOB. DTO CTUMYIUPYET
BBITIOJTHEHHE paboThl, co3maeT Oosiee CIOKOMHYIO OOCTaHOBKY, YTO B HWTOTE
MOJIOKUTENBHO CKa3bIBAETCS HA YCBOEHUU MaTepHUaa.

Ha ocHOBe wu3ydeHHs PEKOMEHJOBAaHHOW JHUTEpaTypbl LeIecoo0pa3Ho
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHHOB, T[IOJOXEHUW M OINPEACIICHUM,
TpeOYIOMIMX 3aIOMUHAHMS K HEOOXOAUMBIX JUIsl OCBOCHUS Pa3/IeNOB IUCIIUTUIMHEIL.
JUisi  TI0AOTBOPHOM pabOThl HEMAIOBAKHOE 3HAYE€HUWE UMeeT OOCTaHOBKa,
opranuzanusi padodero Mmecra. HyXHO HOOUTBCSA, YTOOBI MECTO pPadOTHI IO
BO3MO>KHOCTH OBLJIO TOCTOSIHHBIM. PaboTa Ha MpUBBIYHOM MeECTE JeNaeT ee Oonee
101I0TBOpHOM. [TpoyKTUBHOCTE pabOTHI 3aBUCUT OT MPABUIBLHOTO YepeOBaAHUS
Tpyaa u oTaeixa. [loaToMy Ka)aple yac Wiy JiBa CIEAyeT AeNaTh, nepepsiB HA 10-
15 munyT. BBIXOAHBIE NHM JIy4lll€ MOCBSITUTH AKTUBHOMY OTIBIXY, 3aHATHSIM
CIIOPTOM, MPOTYJIKaMH Ha CBEKEM BO3AyXeE U T.1. J(a)ke mepektoueHue ¢ 0JTHOro
BHJIa YMCTBEHHOM paOOThI HA APYTON MOXKET CIIY>KUTh AKTUBHBIM OT/IBIXOM.
Ocoboe MecTo yaensercs: KOHCYJIbTUPOBAHUIO, KaK OJHOU U3 (hopMm oOydeHHs U
KOHTPOJIS CaMOCTOSITEIbHOM paboThl. KOHCYNbTHpOBaHME MpenoiaraeT 0coObIM
o0pa3oM  OpraHM30BaHHOE  B3aMMOJAEHCTBHE  MEXIy  IpernojaBaTelieM-
KOHCYJIbTAHTOM M CTYyJICHTaMH, HaNpaBlIEHHOE Ha paspelieHue mnpodjaemM W
BHECEHUE MMO3UTUBHBIX U3BMEHEHU B IESITEIbHOCTD CTYACHTOB.

10. MeToanuyeckue peKOMEHAALUMHU AJIS NPenoaaBaTeIs

B3aumopeiicTBue TmpenojaBaTesis CO CTYJICHTAMH MOKHO pas3JIelIuTh Ha
HECKOJIbKO COCTaBJIIIONINX — JICKIIMOHHBIE, MPAaKTHUYECKHUE W J1abopaTopHBIC
3aHATHSL WU KOHCYJbTHUpoBaHME. IlpemomaBarenb AODKEH IOCIEI0BATEIBHO
BBIUUTATh CTYJICHTAM pPsii JICKIUH, B XOJI€ KOTOPBIX CJIEAYET COCPEAOTOUYMUTH
BHUMAHHE Ha KJIIOUYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOTrO MaTepuaia, a
TaKXe€ OpraHW30BaTh MPOBEJICHUE MPAKTUYCCKUX 3aHATUM TaKUM 00pa3oM, YTOOBI
AKTUBU3UPOBATh MBIIUICHWE CTYJACHTOB, CTUMYJIHUPOBATh CAMOCTOSITEIIbHOE
M3BJICUCHHE HMH HEOOXOJMMOW WHGOpPMAIUM W3 Pa3IUYHBIX HCTOYHHUKOB,
CPaBHUTEIIbHBIM aHAIU3 METOJOB PEIICHHM, COIMOCTABICHUE MMOJYYEHHBIX
PE3yNbTaTOB, GOPMYIHPOBKY U ApPTYMEHTAIIMIO COOCTBEHHBIX B3TJISIOB HA MHOTHE
CTHIOpHBIE TTPOOIIEMBI.

ITepen HavaioM IIpenogaBaHusl MPEoAaBaTENII0 HEOOX0UMO:

- U3Y4HUTh pabovyI0 MporpamMMmy, [ U 3a1a9u JUCITUTIINHBI,

- YETKO MPEJICTABIISATH ceOe, KaKue 3HaHMS, YMCHHS U HaBBIKH JIOJDKEH MPHOOPECTH
CTY/ICHT;

- MO3HAKOMMTCS C BUJaMU yueOHOU paboThI,
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- U3YYHUTH COJICPKAHUE PA3]ICIIOB TUCIIUIUINHBI.

B xome neKIMOHHOTO 3aHATUA IMpENnojaBaTelib JOJDKEH Ha3BaTh TEMY,
y4eOHBIE BOMPOCHI, O3HAKOMUTH CTYJEHTOB C TIEPEYHEM OCHOBHOU W
JOTIOJIHUTEJILHOM JINTEPATYPhI 110 TEME 3aHSITHS.

Bo BcTynmTensHON 4YacTH JIEKIUM 0OOCHOBAaTH MECTO M POJIb H3ydaeMOu
TeMbl B Y4e€OHON IUCIMUIUIMHE, PACKpbIThb €€ MpakThyeckoe 3HaueHue. Ecmu
YUTACTCS HE TIepBas JICKIUSA, TO HEOOXOIMMO YBS3aTh €€ TeMy C MPEAbIayIIeH, He
Hapymias JOTUKHA U3JIOKECHHS ydeOHOro Marepuana. JICKIHI0 ciaeayeT HaurmHATh,
TOJIbKO 4€TKO 0003HAUUB €€ XapakTep, TEMY M KPYT T€X BOIPOCOB, KOTOPHIE B €€
xo0Jie OyAyT pacCMOTPECHBI.

B ocHOBHOI 4YacTH JEKIUU CIEIyeT PacKphIBaTh COJEP)KaHHE Y4EOHBIX
BOIIPOCOB, AaKIIEHTUPOBaTh BHHUMAaHUE CTYJCHTOB HAa OCHOBHBIX KAaTETOPUSX,
SABJICHUSIX U MPOIECCaX, OCOOCHHOCTAX MX MpOTeKaHUsl. PackpbiBaTh CyIIHOCTH U
coJiepKaHUE PA3IMYHBIX TOYEK 3PEHUS U HAYYHBIX MOJXO0JI0B K OOBICHEHHUIO TEX
WM WHBIX sBJEHUM U mpoueccoB. Cieayer apryMeHTUPOBAHO OOOCHOBATH
COOCTBEHHYIO TMO3MUIMIO IO CHOPHBIM TEOPETUYECKUM BompocaMm. [IpuBoauth
MpUMeEpHI. 3a/laBaTh MO XOAY U3JI0KEHUS JICKIIMOHHOTO MaTepuaia pUTOPUUYECKUE
BOIIPOCHI M CaMOMY JaBaTh Ha HHUX OTBET. JTO CIIOCOOCTBYET aKTHBHU3AINH
MBICITUTEILHOM €SI TEIbHOCTH CTYACHTOB, MOBBIIICHUIO UX BHUMAHUS U UHTEpECa K
Marepuany JEKUUH, €€ cojJepkanuto. llpemnomaBarens HOKEH PYKOBOAUTH
paboTON  CTYJEHTOB IO KOHCIEKTHUPOBAHUIO  JICKIIMOHHOTO  MaTepuana,
MOYEPKUBATh HEOOXOAUMOCTh OTPAXKEHHUSI B KOHCIEKTAaX OCHOBHBIX MOJOKEHUM
M3y4aeMoil TeMbI, 0CO00 BBIJICISISI KATETOPUMHBIN arapar.

B 3axmounTenbHON 4acTH JIEKIMM HE0O0XoauMo chOpMyIHpoBaTh oOIIMe
BBIBOJIBI IO TEME, PACKPBIBAIOIINE COJIEP’KAHHE BCEX BOIMPOCOB, MOCTABJICHHBIX B
nexuuu. OOBSABUTH TJIAH OYEPEIHOT0 CEMUHAPCKOTO MU J1a0OPaTOPHOTO 3aHSTHS,
JaTh KpaTKUE PEKOMEHJAlUMM 110 MOJATOTOBKE CTYACHTOB K CEMHUHapy WIN
nabopaTopHoii pabore. OmnpenenuTh MECTO W BpPEMS KOHCYJIbTAIlMU CTYICHTaM,
MO’KEJIABIIINM BBICTYITUTh HA CEMUHAPE C JOKJIaaMH U pedepaTamMu 10 aKTyaTbHBIM
BOITPOCAM 0OCYKIAeMOM TEMBI.

[lenp mpakTHUecKMX W JAOOPATOPHBIX 3aHIATHN - 00ECIEYUTh KOHTPOIb
YCBOCHUSI YUEOHOTO MaTepuasa CTyJeHTaMH, pacIIMpeHUe U yriyOJieHue 3HaHUMH,
MOJIYYEHHBIX UMM Ha JIEKIMSIX U B XOJE CaMOCTOSITeNIbHOM padoThl. [loBbIIeHHE
3 (PEKTUBHOCTH TPAKTUICCKUX 3aHATHN JTOCTUTACTCS TOCPEACTBOM CO3JIaHHUS
TBOPYECKOW OOCTAaHOBKM, pacloJiaraloniell CTYJIeHTOB K BBICKa3bIBAHUIO
COOCTBEHHBIX B3IVISIZIOB U CYXJACHUM MO 0OCYXKJIaeMbIM BOIPOCAM, JKEJIAHUIO Y
CTYJCHTOB NOpadOTaTh Y JOCKHU MPHU PEIICHUU 3a/1au.

[Tocne kaxaoro JIGKIIMOHHOTO, JJAOOPATOPHOTO M MPAKTUYECKOTO 3aHSATHUS
cIenaTh COOTBETCTBYIOUIYIO 3aIlUCh B JKypHajaxX ydeTa MOCEIIAeMOCTH 3aHSATHM
CTYJICHTaMHU, BBISICHUTH y CTAPOCT YUYEOHBIX TPYIII IPUUUHBI OTCYTCTBUSI CTYICHTOB
Ha 3aHATUAX. [[pOBOIUTE rpyNIOBBIE U UHINBUAYAJIbHbBIE KOHCYJIBTALUUA CTYACHTOB
[0 BOMPOCAM, BO3HUKAIOIIMM y CTYAEHTOB B XOJ€ MX MOATOTOBKU K TEKyUIEH U
MIPOMEKYTOUHOM aTTeCTAIMK 110 Y4eOHON JUCIUTUIMHE, PEKOMEHI0BATh B ITOMOIIIb
y4eOHBIC U IPyTHE MaTEpUaibl, a TAKXXE CIIPABOYHYIO JTUTEPATYpy.
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DK3aMeH WM 3a4eT MO JUCHUUIUIMHE MPOBOAUTCS B (POpMe MUCHbMEHHOIO
HK3aMEHa C TOCIENYIONIeH WHIANBUIYabHON Oecelol CO CTYJIEHTOM Ha OCHOBE
BOIIPOCOB, C(HOPMYJTUPOBAHHBIX B 3aUETHBIX WJIM DK3aMCHAIIMOHHBIX OmieTtax. B
OwIIeT BHOCHTCS JBa TEOPETHUCCKUX M OJIMH MPAKTUICCKUN BOMPOC U3 PA3TMIHBIX
pa3zenoB IUCLUMIUIMHBI 1J1s1 0oJiee MOJIHOM NMPOBEPKHU 3HAHUM CTyneHTOB. OlLeHKa
BBICTABIIACTCS TpEMNojaBaTeieM M OOBsABIseTCs mocie orBera. [IpemomaBarens
NPUHUMAIOIIAN 3a4€T WM OK3aMEH JIMYHO HECEeT OTBETCTBEHHOCTh 3a
MPaBUJIILHOCTH BBHICTABJICHHS OLICHKHU.
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[Ipunoxenue 1.

CprRTypa H COACPKAaHUEC NTUCHHUIIJIHHBI «COl'lpOTl/IBJIeHHe MaTEPHAJIOB) IO CIICHNHAJIBHOCTH

23.05.01 «Ha3emHbIe TpaHCIIO

DTHO-TEXHOJIOTHYECKHE CPEeACTBA» (CHEeHAHUCT)

Bubl yueGHO paboThI,

No = = g BKJIFOYasi CAMOCTOSTEIIbHYIO Bubl camocTosiTennbHON pabOThI dopma
H/;I Paznen § 2 3 paboTy CTYJIEHTOB, U CTYJICHTOB arrecTalyun
8 ﬁ 5 TPYAOCMKOCTD B Hacax
Q
JL | IIp. | JIab. | CPC | KCP | K.P. |K.H. | PI'P | Ped. | K.pab. | O | 3
Tperuii cemecTp
11 OcHOBHBIE MOHATHS, METOZL 3 1 1 1
CeueHH
1.2 | BBoaHOE MpaKTUUECKOE 3aHATHE. 3 1 1
Jlabopatopnas pabota Nel.
1.3 «/cnpiTaTenbHble MAIIUHBI U 3 1 2 2
U3MEpUTEIbHBIE IPUOOPHI»
Onpenenenus. BHyrpenHue
CHJIOBBIC (DaKTOPBI, HAMTPSKESHUS
2.1 u iehopMaIviu pyu pacTsHKEHUH 3 2 1 2

— C)KaTuu npsmMoro opyca. 3akoH
I'yka. Koappurment [lyaccona.
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2.2

Pacder Opyca Ha pacTsokeHHe-
cxkarue. [loctpoenue >mrop

BHYTPEHHUX CUJIOBBIX (PaKTOPOB.

3anac MpoYHOCTH.
Breigaua PI'P Nel.

3.1

Hanpsbxkenns Ha HaKJIOHHBIX
miomaakax. IloreHnmanbHas
SHEPTHs YNPyTrux aedopmaruid.
CraTnyecku HeolpeaeIMbIe

3a/la41 Ha PACTAKCHHUC — CIXKATHUC.

Y4er MOHTaKHBIX 3a30POB U
TEMIEPATYPHI.

3.2

Pemenue cratnuecku
HEOIpEIETMMbIX 3a]1a4 IPU
PACTSKEHUH - CKATUU

3.3

JlaGoparopnas padorta Ne2.
UcnbiTanue maTepuanos Ha
pacTsiKEHHE.

4.1

HcnpiTanue maTepuainos Ha
pacTsyKEHUe-CKaTHE.
OnpeneneHne MEXaHUYECKUX
xapakrepuctuk. [Ipenen
IPOYHOCTH.

4.2

Onpenenenne HanpsHKEHUN U
nedopMalinii B CTEPKHAX MPU
U3MEHEHHH TEeMIIepaTypBhl.
MoHTaXHbIE yCUIHSL.

5.1

Onpenenenne. Hanpsbxenus u
nedopmanuu. 3aKOH MapHOCTH
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KacaTeJIbHbIX HAIIPSIKEHUM.
3akoH ['yka npu ciBure.
HanpspkeHust Ha HaKJIIOHHBIX
omankax. [loreHnuanpHas
sHeprus npu casure. CBA3b
MEXKy MOAYJISIMH YIIPYTOCTH
IIEPBOTO U BTOPOT'O pOJa.
Y ca0BUs NPOYHOCTH.

5.2

Pacuernble  cimydyam  4MCTOrO
cIBUra. Y CJIIOBUE POYHOCTH.

53

Jlabopatopnas pabora Ne3
«HMcnbplTanne MarepuanoB Ha
coKaTHe»

6.1

Kpyuenue Opyca kpyriioro
MONEPEYHOr0 CEYEHHUSI.
Buytpennue cunosie GakTopsl,
HanpspKeHUs U JiepopMaliiu.

[loreHnmanpHas sHeprus
nedopmaruu. PacueTsl Ha
MPOYHOCTh M KECTKOCTb.
HcneiTanne MmatepuaioB Ha

Kpy4Y€HUe

6.2

Ornpenenenne BHyTPEHHUX
CWJIOBBIX (DaKTOPOB MpHU
kpydeHuu. [loctpoenue smrop.
Pacuer Ha mpoyHOCTH U
’)kecTKoCTh. Bergaua PI'P Ne2

7.1

Kpyuenue 6pyca
MPSIMOYTOJILHOTO TOMIEPEYHOTO

ceueHus. JlennaHauus CEUCHHUS.
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Kpyuenue ToHkocTeHHOT0 Opyca
3aKpPBITOTO ¥ OTKPBITOTO
npoduis. [TpubnvxkeHHbIN
crioco0 pacyeta. CTaTUYECKH
HEOIpeIeIMMBbIC 3a/1a4H Ha
KpYy4CHHE.

7.2

CraTuyecku HeonpeaeauMble
3a/layi Ha Kpy4yeHHE

7.3

Jlaboparopnas pabota Ne4.
«Omnpenenenne monyns FOHra n
koadunuenta [Tyacconay

8.1

PacueTr BUHTOBBIX
LWIMHIPUYECKUX MPYKUH.
Ornpenenenue HanpsHKEHUN B
npyxuHax. Paznuuneie ciocoObl
ONIPEAEIICHUS IEPEMEILICHUH B
pYKUHAX.

8.2

Pacuer cratnuecku
ONPEICIIMMBIX U CTATUYECKHU
HEOIPECTUMbIX KOHCTPYKIIUH C
Mpy>KUHAMHU

9.1

IInomans. CraTnueckue
MOMEHTEI. OceBbIE U
EHTPOOEKHBIE MOMEHTHI
nHepuuu. [lonsgpHbId MOMEHT
uHepuuu. Pannyc nuaepiuu.
3aBUCUMOCTh MEXKy MOMEHTaMHU
WHEPIUHU NP NapaiieIbHOM
IIEPEHOCE U IIPHU TOBOPOTE OCEH.
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9.2

OrnpeneneHue nouoXKeHus HEHTPa
TSDKECTH ¥ TEOMETPUIECKUX
XapaKTEPUCTUK IIIOCKUX
ceuennl. Bermaua PI'P Ne3.

9.3

Jlabopatopnas pabota NeS.
«HcnpITanne MaTepuaioB Ha

yzap»

10.1

['naBHBIE OCH U TTIaBHbBIE
MOMEHTHI UHEPIUU.
OrnpeneneHne MOI0KEHUs
TJIABHBIX OCEH U BHIYMCIICHUE
3HAYCHUH TJIABHBIX MOMEHTOB
WHEPLUHU Pa3InYHbIX
IIONEPEYHBIX CEYEHU M.

10

10.2

OrnpenenieHre MOI0KEHUS
TJIABHBIX OCEH CI0KHOM (QUTYPBI
Y 3HAUYCHM TJIaBHBIX OCEBBIX
MOMEHTOB UHEPLIMU U MOMEHTOB
CONPOTHUBJICHHUS.

10

11.1

Onpenenennie. Buyrpennue
cunoBble (hakTopsl. [TocTpoenue
SIIOP MOMEPEYHBIX CUIT U
A3ru0aroImux MOMEHTOB.
Huddepenimanbable
3aBUCHMOCTHU MEXKTY
M3rU0ar0IIIM MOMEHTOM,
MOIEPEYHON CUIION U
UHTEHCUBHOCTBIO
pacIpeneeHHON Harpy3Ku.

11
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HopmanbHoe HanpsikeHue npu
YUCTOM HM3rH0e.

11.2

Ornpenenenne BHyTPEHHUX
CUJIOBBIX (DAaKTOPOB IpH HU3THOE.
[TocTpoenue sm0p U UX aHAU3 C
nomotnbio AudepeHranbHoMu

3aBUCUMOCTH.

11

11.3

Jlaboparopnas pabota Neb.
«HccnenoBanue HanpsiKEHHO-
ne(hOpMUPOBAHHOTO COCTOSHUS
TOHKOCTEHHOM TPYOBI pU
KPYUYCHUID)

11

12.1

DopMyIIBI 7151 OTIpEIeTICHUS
HOPMaJIBHBIX W KacaTeIbHBIX
HaIPsHKEHUH B TIOTIEPEYHBIX
cedeHusIx Opyca npu
MOTNIEPEYHOM M3ruoe. Y cioBue
CTaTUYECKOW MPOYHOCTH.
PanmonanbHabie OpMBI CEUCHUS
oatok. IToTeHIManpHas YHEPrusl.

12

12.2

Ornpenenenne HOpMaJIbHBIX U
KacaTeJIbHBIX HANPSDKEHUN B
6anke npu u3rude. [logdop
CCUCHMSL.

12

13.1

HuddepeHnmanibHoe ypaBHEHNE
yIpyrou ocu Oanku.
OnpeneneHne nepemMenieHuil.
HNurerpan Mopa. [IpaBuio

13
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Bepemaruna. Teopema
Kactunssso.

13.2

Onpenenenue nepeMenieHui B
OaJikax ¢ MOMOIIBIO HHTETpaja
Mopa (npaBuiio Bepemiaruna)

13

13.3

Jlaboparopnas pabota Ne7.
«Omnpenenenne HaIpsHKEHUH B
OaJIKe TP TUIOCKOM YHCTOM
u3rude»

13

14.1

basika paBHOTO CONPOTUBIICHUS.
N3rub TOHKOCTEHHBIX OAJIOK.
Lentp uzruda.

14

14.2

Ornpeznenenue nepemMenieHui B
6aJke ¢ TOMOUIBIO
nuddepeHImaIbHOTO YpaBHCHHS
YIPYTOM TUHUH.

14

15.1

Knaccudukanms crepHeBbIX
cucteM. [loctpoenue smrop
BHYTPEHHUX CHUJIOBBIX ()aKTOPOB
JUTSI TUTOCKHUX PaM.

15

15.2

Pacuer cratnuecku
ONPEAECTUMBIX INIOCKUX PaM.
[TocTpoenue smrop.

15

15.3

Jlabopatopnas pad6ora Ne§
«OmnpeneneHue nepeMenieHuii B
OaJike IpH NOMEPEYHOM H3rHoe»

15
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16.1

Hurerpanst Mopa s
ONIPEAEIIECHUS IEPEMEILICHUN B
CTEPKHEBBIX CUCTEMAX.
Teopema o B3auMHOCTH paboT U
MepEMENICHU.

16

16.2

Onpenenenue nepeMenieHuii B
MIJIOCKUX pamax.

16

17.1

[ToHsITHE O CTEMEHAX CBOOOIBI U
cBs3U. MeTog cuil.
Kanonnueckue ypaBHeHUsI
METO/a CHIL.
Hcnonb30BaHne CBOMCTB
CHUMMETPHUH.

17

17.2

OrnpeneneHue nooKeHns HEHTPa
u3ruba. Pacuet 6anox
NEPEMEHHOI0 CEYEHHS MO JUIUHE.

17

17.3

Jlaboparopnas padota Ne9
«MccnenoBanre HaNpsKEHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUS
KOHCOJIbHOM OaJIKu paBHOTO
COTIPOTUBIICHUS U3TUOY»

17

18.1

Pacuer cratuuecku
HEONPEACIUMbIX 0aJIOK U PaM.

18
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Ornpenenenue nepeMeieHuii B

CTaTU4YCCKHU HCOIIPCACIINMBIX
CHUCTCMaXx.

Onpenenenne npeaeabHbIX

18.2

HArpy30K MpU PacTsHKEHUU-

C)KaTUU U U3rH0e CTEPIKHEN.

18

Bcero 3a 3-nii cemecTp

18

18 18 54

3 PIP

Hap}I)KCHHOC COCTOAHHUC B TOUYKEC.

YerBepThlil ceMecTp

19.1

TeH30ppl HANPSHKEHUN U
nedopmanuii. OnpeneneHue
HaNpsHKEHUHW B HAKJIIOHHBIX

IJIOLIA/IKAX.

Pacuer cratuuecku

19.2

HEOIPeACIUMBIX 00K METOJOM
cwi. Beimaua PI'P Ne4

Jlaboparopnas padora

1-2

19.3

«QKcIepuMeHTalIbHAs IPOBEPKA

TEOPEMBI O B3aUMHOCTH padboT»,

«HccnenoBanue HaPsSKEHHOTO
COCTOSIHMS TIJIOCKOU paMbD)

' naBHBIE IJTOIAIKU U TJIaBHEIE

1-2

20.1

HanpspkeHus. McenenoBanue
HaNpsiKEHHOTO COCTOSTHUSL C
noMoupio kpyra Mopa. Buzsl

HaIIPSIKEHHBIX COCTOSTHUU.

3-4
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20.2

Pacuer cratnuecku
HEOIPEACIUMBIX PaM.

3-4

20.3

Jlaboparopnas paborta
«OnpeneneHne peakyu B Orope
OJHOITPOJIETHON CTAaTUYECKHU
HEOIPeAeIUMON OaTKm»,
«HccnenoBanue HaNPsHKEHHOTO
COCTOSIHHS IUNTOCKOM CTAaTHYECKHU
HEONPEAEIUMON paMbI»

21.1

O6006mennbIi 3akoH ['yKa.
O6bemuas nedopmarnus.
DHeprus ynpyrux aehopmanuil.
Co>xHO€ CONPOTHUBJICHUE.
Kputepuu BO3HUKHOBEHUS
MJIACTHYECKUX JIepopMarimid.
['unore3a MakcHUMabHBIX
KacaTeJIbHbIX HAMPSKECHUH.

5-6

21.2

Ornpezenenrie BEIMYHH IJIaBHBIX
HaIPSHKEHUH U TOJI0XKEHUS
1aBHBIX momaaok. Kpyr Mopa.
Brigaga PI'P Ne5

5-6

213

JlaGoparopnas pabota
«HMccnenoBanue HaPsHKEHHOTO
cocTosiHUA Opyca npu
BHEI[CHTPEHHOM PaCTSHKCHUN

5-6

22.1

I'unore3a moTeHIIMAILHON
SHEpPTruu POPMOU3MEHEHUS.
Teopusa npounoctu Mopa.

[ToHsiTHE MEXaHUKU pa3pyLIEHUSI.

7-8

29




N3rub ¢ xpydeHuem Oanok
KPYTJI0TO ¥ IPSIMOYTOJIBHOTO
CEUCHML.

22.2

Pacuer npocTpancTBEHHOTO
opyca. Kputepuu npo4HocTH.

7-8

223

Jlaboparopnas padora
«HccnenoBanue HanpsiKEHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUS
KOHCOJIBHOTO CTEPIKHS TIPH
KOCOM H3rude»

7-8

23.1

OrnpeneneHue Ca0XHOTO BUIA
Harpyxxenus. Kocoit u3ruo.
BrenenTpeHHoe pacTskeHue —
coKartue.

9-10

23.2

Pacuer aneMeHTOB KOHCTPYKIIUI
IIPU CII0KHOM HANPSKEHHOM
COCTOSIHMH, PACUET
TOHKOCTEHHBIX COCYZOB MOJ1
BHYTPEHHUM JIABJICHUEM

9-10

233

Jlaboparopnas padora
«HMccnenoBanue HANMPSHKEHHOTO
COCTOSIHHS Opyca 00110
KPUBU3HBI [IPU TOTIEPEYHOM
nu3rude

9-10

24.1

N3rub c xpyuenuem. OOumit
ClIydail HarpyxeHus opyca.
PacyeT TOHKOCTEHHBIX COCYIOB
101 ICWiCTBHEM BHYTPEHHETO U

11-12

30




BHEIIHET0 JaBjeHus. BoiBoa
¢dbopmyisl Jlannacca.

242

Pacuer ToJICTOCTEHHBIX
LIUJIMHIPOB HA MPOYHOCTH

11-12

243

Jlaboparopnas paborta
«HcnipITaHNE TOHKOCTEHHOTO
Opyca OTKpbITOro npoduis Ha
W30 U KPYYCHHE»

11-12

25.1

[uknnyeckoe HarpyxeHue.
MexaHu3m ycTanoCcTHOTO
paspyuienus. Kpussie ycranocTu.
[Ipenen BBIHOCIMBOCTH.
®DaKTOpHI, BIUSAIOLIAE HA
COINPOTHUBIICHUE YCTAIOCTH
JeTaieil. XapaKTepUCTUKHU IIUKIIA
MEPEMEHHBIX HAINPSXKEHUM.
Jlnarpamma rpeaenbHbIX
AMILUTATYI.

13-14

25.2

Pacuer Bana Ha cTraTuyecKyro
npouyHocTs. [locTpoenue smrop
MOMEHTOB, BEIOOp Pa3MepOB.
Pacuer Bana Ha ycTanoctHyro
MpoYHOCTh. OnpeaeneHue
koa(dduimenTa 3amnaca

YCTaJIOCTHOU IPOYHOCTH.
Breimaua PI'P Ne6.

13-14

31




253

Jlaboparopnas paborta
«OrmpeseneHre TeopeTuIecKoro
ko3 puIMeHTa KOHIIEHTpAIUH
HaIPSHKEHUID)

13-14

26.1

OCHOBHbIE MTOHATHUSA U
omnpeiesieHus. Y CTOMYMBas U
HeycToiunBas (OPMBbI yIIPYroro
paBHOBecus. Kpurnueckas cuna.
®opmyna Dinepa. [Ipenenst
MPUMEHUMOCTU (POPMYITBI
Oisiepa. OMnupuydecKas
dbopmymna Acunckoro. [Toreps
YCTOMYUBOCTH IPU
HaIPSHKEHUSIX, PEBBIIAIOIINX
Ipeies MPornopLUUOHATILHOCTH.
Pannonanbubie hopMbl
MOTIEPEUYHBIX CEUECHUN CIKATHIX
CTEPHKHEN.

15-16

26.2

Pacuetsl Ha yCTOMYMBOCTB NpH
pa3IMYHbIX BapUaHTaX
3aKpEIUICHUS CTEPIKHS.

15-16

26.3

Jlaboparopnas pabdora
«HccnenoBanue yCTOMYMBOCTH
MPSIMOTO LIEHTPATBHO-CKATOTO

CTEPIKHS»

15-16

27.1

VYuer cun nnepuuu. Hanpsokenus

BO BPAILIAOIIEMCS KOJIBIIE.
Hanpsoxenns v nepeMenieHus B
YIIPYTOM CUCTEME IIPHU yIape
MAIAI0IIUM T'PY30M. Y YET MACChI

17-18

32




YIIPYTOU CUCTEMBI.
Koadpdunuent tuHaMmuyHoOCTH.

Kpytsmuii ynap.

Omnpenenennie HanpsHKEHUN U

27.2 nepeMenieHni B CUCTEME TTPU 17-18 2 2 +
yaape najaroiiM rpy3oM

Jlabopatopnas pabota Nel8.
273 «HccnenoBanue paboThI CTEPIKHS 17-18

IIPH IIPOI0JIBHO-TIONIEPEYHOM 2 2

u3rude»
Bcero 3a 4-p1ii cemectp 18 | 18 18 54
HUTOI'O 36 | 36 36 108 6PI'P
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ITpunoxenue 2 x
. . paboueii mporpamme
MUMWHUCTEPCTBO OBPA3OBAHIA 1 HAYKI POCCUNCKOU ®EJEPALINN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHWE BBICILIEI'O OBPA3BOBAHI S
«MOCKOBCKHM MOJIUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHNM IOJIUTEX)

Crnennansaocts: 23.05.01 HASEMHBIE TPAHCIIOPTHO-TEXHOJIOITMYECKUE CPEJICTBA
OII (mpoduie): «KoMIbIOTEpHBIN HHXUHUPHHT B aBTOMOOHIIECTPOCHUNY

dopma o0yyeHHs:: OuHas

Kadenpa: Ilunamuka, mpo4HOCTh MAIMH U COPOTUBJICHHE MaTEPHAIIOB

®OH/I ONEHOYHbBIX CPEJCTB IIO JUCHUIIJIMHE
ConporuBiieHUE MATEPHUAJIOB

CocraBurenn:
JloneHT, K.T.H. OcunoB H.JL.
Pri0axoBa M.P.
Jlykbsinos M.H.

Mockaa, 2026 rox

33



NMOKA3ATENb YPOBHA COOPMUPOBAHHOCTW KOMMETEHL NN

Taomuma 1

COl'lpOTI/IB.TIeHHe MaTepuajioB

®I'OC BO 23.05.01 HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

B niporiecce ocBOeHUS JaHHOHN TUCIUTUTHHBI CTYICHT (POPMUPYET U JCMOHCTPHUPYET CIICIYIOTIE
IIpodeccnonanbHbIEe KOMIIETEHIIUA

KOMIIETEHIIUN Ilepeyenb kKoMIIOHEeHTOB | TexHomorus ®opma CreneHnu ypoBHeil 0CBOeHHMS KOMIIeTEHINIA
HHAEKC | ®OPMYJIUPOBKA ¢opmMupoBaHUs | OLEHOYHOTO
KOMIIeTeH MM cpeacTBa
OIIK-1 | CnocobOeH cTaBUTh U 3HATh: Jlexuus, K/P ba3oBblii ypoBeHb

pemaTth MHXEHEepHble U | - MeTonbl pacuera nabopaTopHas PI'P - CIIOCOOEH CTPOUTH SMIOPHI BHYTPEHHUX
HAy4YHO-TEXHUUYECKUE KOHCTPYKLIUH Ha pabora, 3JIP CHJIOBBIX (DaKTOPOB, HANIPSKEHUHN U
3ajauu B cpepe cBoeit IIPOYHOCTB, KECTKOCTb U | camocTosiTenbHas | T nepeMeIeHui
npodecCHOHATTBHOM YCTOHYMBOCTH pabora 3 - CII0COOEH MPOBOJUTH PACUYEThl HA
JeATEILHOCTH M HOBBIX | - PanimonansHbIe GOpMBI IK3 IPOYHOCTB, KECTKOCTh U YCTOWYUBOCTD
MEXKIUCLUTIIMHAPHBIX CEUEHUI DIIEMEHTOB - OIIPENENSATh JTUHEWHBIE U YTIIOBBIE
HaIIPaBJICHUH C aBTOMOOWJIS U TPAKTOPa HepeMelleHHs B K \3JIeMEeHTaX KOHCTPYKLUN
HCIIOJIb30BAHUEM IIPYU pa3IN4HbIX BUJAX IIPY IIPOCTBIX BUAAX HArPyKEHUs
€CTECTBEHHOHAYYHBIX, HarpyKeHHUs IloBbIIEHHBIN YPOBEHD
MaTEMaTHYECKHX U yMeThb: - c11oco0€eH MPOBOJUTH PACUEThl HA IPOYHOCTbD,
TEXHOJIOTUYECKUX - IIpoBoauTh pacueTsl Ha KECTKOCTb U YCTOMYNUBOCTb, 1aBaTh
Mozeen IIPOYHOCTbH, KECTKOCTh U PEKOMEHIALINH 110 YIYUYIIEHUIO KOHCTPYKIIUN

YCTONYMBOCTb - OIIPEAEIIATh JIMHEWHBIE U YTIIOBbIE

- Onpenensarts TMHEHHBIE NepeMENICHUS TONEPEYHbIX CEYECHUN

U YTJIOBbIE [TEPEMELLIEHUS 3JIEMEHTOB KOHCTPYKLIUH IIPU Pa3IMYHBIX

IIOTIEPEYHbIX CEYCHUN BUJIaX HAarpy>KECHHUs

IIPU pa3INYHbIX BUJAX

HarpyXeHHUsI

BJIaJIeTh:

- Meronamu pacuera Ha

IIPOYHOCTH U KECTKOCTH

- MeTomamu nocTpoeHus

SMIOP BHYTPEHHUX




CHJIOBBIX (DAKTOPOB,
HaIpsDKEHUN U
nepeMereHui




[Ipunoxenue 2

K paboueli mporpaMmme
Hepeqeﬂb OLHCHOYHBIX CPEACTB 0 IMCHUIIJINHE «COl'lpOTI/IBJ'[eHI/Ie MaTepuaJIoB»

HaumenoBanne
Ne OLICHOUHOTO IIpencrapienye OLEHOYHOTO
oC KpaTkas xapakTepucThKa OIEHOYHOTO CPEJICTBA cpenctea B ®OC
cpezncTBa
KontponbHass  |CpenctBo TpPOBEPKHM YMEHUW MPUMEHSTH
P p poBep y p [Ipumepbl KOHTPOIBHBIX
1 pabora [MOJIyYCHHBIC 3HAHUS JUIS PEIICHUsS 3a1a4 I
(K/P) OTIpEeICTICHHOTO TUIIA TI0 TEME WIIU pa3/iey
Pacuerio CpencTBo MpOBEpPKH YMEHUH NPUMEHSTH
- [OJTy4YEHHBIE 3HAHUS o 3apaHee [Tpumep 3ananus st
2 P aGoTa ONPEACICHHON METOAUKE ISl PELIEHU 3a1a4 BBITIOJIHEHUS PACYETHO-
IzPFP) WM 3aJIaHU{ 10 MOJYJIIO WM JUCIUILIMHE B rpaduyeckoit paboTsl
1L[EJIOM.
Cucrema CTaHIApTU3UPOBAHHBIX  33/IaHUM,
3 Tect MO3BOJISIONIAS aBTOMAaTH3UPOBATh [IpumepsbI TECTOBBIX
(T) OpOLENYPY HM3MEPEHHS YPOBHS 3HAHUHM M 3aJIaHui
yMeHHi 00yJaroierocs.
3 Cpe/lcTBO TIPOBEPKM YMEHHHM W HABBIKOB TIO
aluTa
6 - .  |ACTIONIB30BaHUIO ucnbiTareabHoro | [IpuMepHbie BOMpOCH st
nabopaTopHO
4 560TE: 00OpyIOBaHUSI ¥ H3MEPUTEIBHBIX MPUOOPOB, | 3aLIUTHI JAOOPATOPHBIX
p(3 JIP) 00paboTKe IKCIIEPHUMEHTAIBHBIX JaHHBIX U UX pabot
CPaBHEHHUIO C TEOPETUUECKUMHU pacueTaMu
CpenctBo  mpoBeleHHS  IPOMEXKYTOUYHOM
aTTeCTaIlMU 10 Pe3yIbTaTaM BBITOJIHCHUS BCEX
3auer . [Ipumepsl 3a4eTHBIX
5 3) BUJIOB yueOHOW pabOThl B TEUEHUU CEMECTpa C SILICTOR
MIPOCTABJICHUEM OIICHKH «3a4TCHO» WM «HE
3a4TEHO»
CpenctBo  mpoBeleHHS — IPOMEKYTOUYHOM
aTTeCTaIlMU 10 Pe3yIbTaTaM BBITOJIHCHUS BCEX I
" UMEPBI
DK3aMeH BUJIOB yueOHOU pabOThI B TEUEHUU CEMEeCTpa C PHMED
6 9K3aMEHAI[MOHHBIX
(Ox3) [IPOCTABICHHEM OIICHKH COTIINIHOY,
OmIeTOB
«XOpOIIO», «YAOBIECTBOPUTEIBHO» WU «HE

YI0BJIETBOPUTEIHHOY»

36




[Ipunoxenue 3

IIpuMep 3a4eTHBIX OMJICTOB
1o Kypcy «ConporusjaeHrne MAaTEpPHAJIOB»

MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUNCKOMN DENEPAILIU
DENEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXJIEHUE BBICILIET'O
OBPA30OBAHIA
«MOCKOBCKHMM MOJIMTEXHUYECKWIA YHUBEPCUTET»
(MOCKOBCKHWI OJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IMHAMEKA, IPOYHOCTH MAIIMH H CONPOTHBICHUE MATEPHATIOBY
Jucuunnrna ConpoTUBiIeHHE MaTepHaIoB

CneunansHocTb 23.05.01 «HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPELICTBAY

Kypc 2, cemectp 3

3AYETHBINA BUJIET Ne 7.

1. Hanpsixenus u nedopmanuu npy cABUre. 3akoOH NapHOCTH KacaTeIbHbIX HANPsKeHUH. 3aKOH
I'yka npu cuBure.
2. CTaTH4eCcKU HEOIIPEIEINMBbIE 3a/1a4i Ha PACTSHKEHHUE — CKATHE. Y YeT MOHTaKHBIX 3a30POB U

TEMIIEPATYPHIL.
3. 3agaua
VY TBepKICHO Ha 3aceNaHNH Kadeapsl «  » 20__ r.,mpotokon Ne .
3aB. kadenpoii /A.A.CkBopLOB/
Hepequb BOIIPOCOB K 3a4CTy
B()l'lpOCbl K 3a49€Ty Koa xommnereHuuu
Hemn wu 3amaum kypca. HWcropusi pa3BuTusi HAyKH O OIIK-1

npouHOCTH. OCHOBHBIC THITOTE3bI M JOMyHieHus. OOBEKTHI
pacyera U pacyeTHBIC CXEMbI

Cwibl BHENIHWE W BHYTpeHHHE. Meron  CeucHHH. OIIK-1
BHyTpeHHMe criioBbIe (haKTOPEI

Hampsokenne.  CBsi3p  HalpsDKEHMd € BHYTPEHHUMU OIIK-1
CHJIOBBIMH (paKTOpamMu

Hedbopmanyu 1 mepeMenieHus OIIK-1

BuyTpennne  cuioBble  (aKTOpBl,  HANPSHKEHUS | OIIK-1
aedopMaIi Mpy pacTHKEHUHN — CKaTUU TPSIMOTo Opyca

HanpsbkeHnss Ha HaKJIOHHBIX IUTOIMAAKaxX. [loTeHnanpHas OIIK-1
SHEPIus yIpyrux aedopMariuii

3axon I'yka. Koaddumment Ilyaccona OIIK-1
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HcnblTaHne MarepuanoB Ha pacTsKEHHE —  CyKATHE.
MexaHnueckne XapakTepUCTUKU. J(MarpaMmbl pacTsSHKEHUS
peanbHbIE U CXEMATU3UPOBAHHBIC

OIIK-1

[IpenenpHass  Harpy3ka.  YCIOBHS  TNPOYHOCTH  TIPH OIIK-1
PaCTsHKCHUH-CKATHN

Hanpsoxenus n nedopmanuu npu casure. 3aKOH MapHOCTH OIIK-1
KacaTeIbHBIX HANPSKEHUN

HanpsbxkeHust Ha HaKJIOHHBIX TTONIAAKaX MPU CJBUTE OIIK-1
[TorenuuanpHas SHEPTUS YIPYTHUX AedopMaIuii P CABUTE. OIIK-1
Y CIIoBHSI MPOYHOCTH U )KECTKOCTH

CBsi3p MEXKIY MOIYJSIMH YOPYTOCTH MEPBOTO U BTOPOTO OIIK-1
pona. 3akoH ['yka npu ciBure

IImomans. CraTtnueckue MOMEHTBI. OceBrle " OIIK-1
IEHTPOOSKHBIC MOMEHThI HWHepIUH. [lOoJIApHBIE MOMEHT

uHepnuu. Paauyc uHepuu

3aBUCHMOCTh  MEXAY  MOMEHTAMM  HMHEPUUU  IPH OIIK-1
napajuieIbHOM IepeHoce oceit

3aBUCUMOCTh MEXIY MOMEHTAMU WHEPIUHU TPU MOBOPOTE OIIK-1
oce

['maBHBIC OCH M IIaBHBIE MOMEHTBI HHEpIHH. Onpe/ieicHre OIIK-1
TIOJIO)KEHUS TJIABHBIX OCEH M BBIUMCIICHUE 3HAYCHHUIN ITaBHBIX

MOMEHTOB HHEPITUH Pa3IMUHBIX ITONIEPEUHBIX CCUCHUH

Kpyuenne Opyca Kpyrjioro TIOMEPEYHOTO  CCUCHUS. OIIK-1
BHyTpeHHHe  cwiioBbIe  (AKTOpPBI,  HANPSOKCHHS |

aedopMaIiy Mpu KpyIeHHH

[lorennmaneHas dHeprust aedopManuyl MpU  KPyUCHHH. OIIK-1
PacdeTbl Ha IPOYHOCTH U )KECTKOCTh MPU KPYICHUU

Pacyer BUHTOBBIX IMIUHAPUYECKUX MPYX)UH. OnpenencHue OIIK-1
HaNIpsDKEHWH B TIpYy)KWHaX.  Pa3jWuyHbIe  CIIOCOOBI

OTIpeIeNICHUS TICPEMEIICHHI B TIPYKIHAX

Kpyuenue Opyca mpsMOYroJbHOTO TIONEPEUYHOTO CEUCHHUS. OIIK-1
Jlenmanaius ceYeHMs

CraTuvecku HeonpeAeTMMbIC 3a/1aur Ha KpyUeHHUE OIIK-1
W3ru6. BHyTpeHHHe cuiioBble (HaKTOpbl TP HU3rHOE. OIIK-1
[TocTpoeHne »SmiOp TOMEPEYHBIX CHJI H  HM3THOAIOIINX

MOMEHTOB

Juddepenimanbapie 3aBUCUMOCTH MEXK Y U3THOA0IINM OIIK-1
MOMEHTOM, TONIEPEYHON CUIIOM U UHTEHCUBHOCTBIO

pacmpeieIieHHOW Harpy3KH

HopmanibHoe HanpsikeHre TPy YUCTOM U3THOe OIIK-1
KacatenbHbIX HanpsiKEHUH B TONIEPEUHBIX CEYSHUSX Opyca OIIK-1

IIpU MONIEPEUHOM U3rube
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YcnoBue ctaTudeckoit mpouyHOCTH. PaninonanbHbie (hOpMbI
ceueHus 6anok. [loTeHrmanbpHas sueprus

OIIK-1

HuddepennnanpHoe ypaBHEHHE YIIPYTOil OcH OaIKu OIIK-1
NuTterpan Mopa u npasuno Bepemarnna OIIK-1
banka paBHOTO CONPOTUBICHUS U3THOY OIIK-1

MUHUCTEPCTBO OBPA3OBAHNUS M HAYKH POCCUMCKOM OEJIEPALINA
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YVUPEX/IEHME BBICIIEI'O

OBPA30OBAHUA

«MOCKOBCKHUM MMOJUTEXHAYECKHUI YHUBEPCUTET»

(MOCKOBCKHWI OJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IMHAMEKA, IPOYHOCTH MAIIMH H COPOTHBIICHUE MATEPHATIOBY

Juctumirbaa ConpoTHBICHHE MaTEPUAIIOB
CrenmansHocTh 23.05.01 «HasemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
Kypc 2, cemectp 4

3K3AMEHHAIIMOHHBINA BUIET Ne 10.

1. Knaccudukarus crepkHeBbIX cucTeM. TeopeMa 0 B3aUMHOCTH paboT U IepeMeneHni
2. YcroitunBas u HeycToHYMBast popMbl ynpyroro paBHoBecus. Kpurnueckas cuna. @opmyna

Diinepa.
3. 3amaua

VY TBepiKIeHO Ha 3acefaHuu Kadeapsl «  » 20 r., npoTtokoxn Ne .

3as. kadempoit /A.A.CkBopuos/

[TepedyeHpb BOMPOCOB K 3K3aMEHY

Bompocsl K 3K3aMeHy

Koa komnerenmuu

Hapsxennoe coctostHue B Touke. Te€H30pbl HAPSKEHUN U
nedopManui.

CrepxueBas cucrema. Kiaccudukamuss  CTEpKHEBBIX OIIK-1
CUCTEM.
Teopema 0 B3auMHOCTH padOT U MEPEMEIICHHN. OIIK-1
Teopema Kactunmano. OIIK-1
Nuterpamer Mopa i onpeneneHuss NEPEMEIICHUN B OIIK-1
CTEP>KHEBBIX CUCTEMAX.
IlonaTne o cTemeHIX CBOOOABI M CBSI3M. MeETod CHIL OIIK-1
Kanonunueckue ypaBHEHUSI METO/IA CUJL.
Pacuer cratnuecku HeompeAeNMMBIX OaJOK H  pam. OIIK-1
Hcnonb3oBaHre CBOMCTB CHMMETPHH.
Ornpenenenue nepeMenieHnil B CTAaTHYECKH HEOTIPEACITMMBIX OIIK-1
CUCTEMax.

OIIK-1
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OmnpeneneHre HAIPSHKCHUH B HAKJIOHHBIX IUIOMIAIKAX IPU
IIJIOCKOM H3TrH0e

OIIK-1

['1aBHBIE MIIOMIAJKK U TJIABHBIE HAPSIKCHHUSL. OIIK-1
HccnenoBanne HaNpsKEHHOTO COCTOSTHUS € IOMOIIBIO KpyTa OIIK-1
Mopa.

Buner HanpskeHHBIX cocTosiHU. O000IIeHHbIH 3aKoH ['yKa. OIIK-1
O6bemMHas nedopmarnms. JHEPTUst yupyrux aedopmanuii. OIIK-1
CrnoxHoe compotuBieHue. Kpurepun BO3HUKHOBEHHS OIIK-1
IUIACTUYECKUX  Jedopmaimid. ['mnoreza MakCUMalbHBIX

KacaTeIbHBIX HAMPSKEHUH.

['mmoTre3a MOTEHIMAIBHON dJHEpruH  (HOPMOU3MEHEHUSI. OIIK-1
Teopus npounoctu Mopa.

N3rub ¢ xpydyeHrem OanoK Kpyrjioro W MpsiMOYroJIbHOTO OIIK-1
CEUCHHUSI.

Ornpenenenue ClI0KHOTO BUAA HATPYKEHHUSL. OIIK-1
Kocoii u3ruo®. OIIK-1
BHeueHTpeHHOE pacTsSKEHNUE — CIKATHE. OIIK-1
N3rub 6pyca OObIIONH KPUBHU3HEI. OIIK-1
Pacuer TonkocTenHsix cocynoB. Dopmymna Jlamnaca. OIIK-1
[uknnyeckoe HarpyKeHne. XapaKTePUCTUKH UKJIA. OIIK-1
Ycranocts. Kpussie ycranoctu. [Ipeaen BBIHOCIUBOCTH. OIIK-1
Jlnarpamma npenesbHbIX AMIUIATY,. OIIK-1
@akTophl, BIMSAIOUIME HA CONPOTUBIEHUE YCTAJIOCTU OIIK-1
JeTajiei.

ConpoTUBIIEHUE YCTAJIOCTH TMPU COBMECTHOM JECHCTBUU OIIK-1
HOPMAJIBHBIX U KAaCaTEIbHBIX HAIIPSKCHHI.

KoadduimenT 3amaca no mUKIMYECKON MPOYHOCTH OIIK-1
OCHOBHBIE TIOHATHSL M ONpPEACIICHHA. YCTOMYMBasg U OIIK-1
HeycToitunBas popmsl yripyroro paBHoBecus. Kpurnueckas

cuna. @opmyna Ditnepa.

[Ipenensr npuMeHnMocTr GOpMYIIbl Ditsiepa. DMIUPUIECKas OIIK-1
dbopmyna  Acunckoro. Iloteps  ycTOWYMBOCTH  TpHU
HaIPSDKCHUSX, IIPEBBIIIAIOLINX npenaen
IPONOPIIMOHAIBHOCTH.

PanvonanbHubie  QOpMBI  TONMEPEYHBIX CEYEHHMM CHKAThIX OIIK-1

crepkHed.  Pacder mo  kodpuIMEHTYy  CHIDKEHUS
JOITyCKAaeMOT0 HAMPSHKEHUS Ha CKaTue.
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HpnMep 3AYE€THBIX M OK3AMCHAIIMOHHBIX 1 KOHTPOJIBHBIX 3a/1a4

(OTIK-1)

JIn1s1 3a0aHHOTO CTYIIEHYaTOTO
Opyca HEOOXO0IUMO:

1. [TocTponts AITIOPBI
HOPMAaJbHBIX CHJI, HOPMAaJbHbBIX
HaNpsDKEHUM W [EPEMELICHUN
CeYeHUMU

2. OnpenenuTh pabOTy BHEIIHUX
CUJl Y TMOTCHIHAIbHYI SHEPTHUIO
nedopmaiu

Jnsg  3amaHHOrO  CTYIIEHYAaTOTO
BaJa, MMEIOILIETO KpyTJjoe
MOTIEPEUHOE CeUcHHUeE,
HE00X0IUMO:

[Toctpouts KPYTSIINX
MOMEHTOB, KacaTeJIbHbIX
HaIpsSKEHU U YIJIOB B3aMMHOIO
IIOBOPOTA CEUYCHUM.

AIIOPHI

2F

J111s1 3aaHHOM KOHCOTLHOM OalIKu
HEOOXO0IUMO:

[TocTpOHTH SMIOPHI MONIEPEUHBIX
CHJI ¥ M3rU0ArOIX MOMEHTOB.
[punsrs: F=ql, M= ql’

Ji1s 3aaHHOoTO
IPOCTPaHCTBEHHOTO Opyca
HE00X0IUMO:

[TocTpouTh 3MMIOPEI BHYTPECHHUX
CWJIOBBIX (haKTOPOB

[puuste: F=ql, M= g

JIU1s 3a1TaHHOM CTaTUYECKU
HEOIpeAeTMMON OaIKu
HEOOXO0IUMO:

ITocTpouTs AMIOPHI MONEPEUHBIX
CHJI M UI3THOAIOIINX MOMEHTOB.
[punste: F=ql, M= g’
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IIpuMepbI TECTOBBIX 3aaHUH
Bonpocs! st onenku komnerenuuid (OITK-1)

Bomnpoc Nel. OcHOBHBIMU BUJaMU HCTIBITAHUN MAaTEPUATIOB SIBIISIFOTCSI:
1). ucnipiTaHus Ha TBEPAOCTD U YAAPHYIO BA3KOCTb;

2). MCIIBITAaHUS HA KPYYEHHUE;

3). UCHBITaHMS HA PACTSHKEHUE U CHKATHE.

Bomnpoc Ne2. Kakoit MeTO NPUMEHSIOT JJ1s ONIPEAETIEHNS BHYTPEHHHUX CUII B
CEYEHUAX CTEPKHSA?

1). MeTo1 HaYaJIbHBIX TAPAMETPOB;

2). METOJ] HE3aBUCUMOCTH JCHCTBUSI CUIT;

3). MeTO/ CECUCHUI.

Bompoc Ne3d. (CBoiicTBO TBEpABIX Tel BO3BpallaTbCd K CBOUM
NEPBOHAYAJIBHBIM pa3MepaM IoCie MPEeKpalleHus] ACHCTBHUS BHEIIHUX CHII
Ha3bIBAETCS:

1). ycTOHYHMBOCTEIO;

2). yIpyrocThlo;

3). IPOYHOCTHIO.

Bonpoc Ne4. IlpoBepky Ha mpo4YHOCTH CTEpKHA AB, MMEIIEro pasHbie

AOITYCKACMBbIC HAIIPSKCHUA HAa PACTAKCHUC [G ]p H CXKaTHuc [G] , IPOBOJAT
coe

o hopmyiie:
7

1).0 =0 ,;
2).0 ZGHU;
3).0 S[G]p.

Bomnpoc Ne5S I creprxHs, n300paK€HHOT0 Ha PUCYHKE HOPMaJIbHbIE
HanpsKEHUs B cedeHuu 1-1:

1). paBHBI HYJTIO;
2). pacTAruBaroIIue;

/ 3). cxxHUMaroIue.
/
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IIpumep BONPOCOB IJis1 3AIHMTHI JIA00PATOPHBIX PAadOT 115l OLIEHKH
kommnerenuuii (OITK-1)

Yto SBISIIOCH IENbIO TA00paTOPHOU paboThI?
Yto SBIA7I0CH 00BEKTOM UCCIICIOBAHUS?

Kaxoii Buz gepopManiii UCIbITHIBAI OOBEKT UCCIEAOBAHUS?

b=

Kakoe o0opynoBanue u u3mepuTeabHbIe TPUOOPHI MPUMEHSUTUCH B paboTe,

IMIPUHIIUII I[GﬁCTBPIH N 494TO C UX IIOMOIIBIO I/I3Mep$IJ'IOCB?

(9]

PacckaszaTe mops10K BBITOJHEHUS SKCIIEPUMEHTA.

Kakue BennunHbI ONpeAesiIiNCch B paboTe SKCIEPUMEHTAIBHO U KakK 3TO

MPOU3BOANIOCH?

Ha3BaTp e1MHUILIBI ©3MEPEHUS BEIUYHH, ONPEJEISIEMBIX B padoTe?

8. Kak MIPOBOJUIIOCH CpaBHEHUE TEOPETUUECKUX 3HAYECHUHN "
AKCIEPUMEHTAIIBHO ITOJYYECHHBIX BEJINYNH?

9. HapucoBatp 1uarpamMmmsl pacTsKEHHS IIIACTUYHOIO M XPYIIKOTO MaTepuaa?

10.Paccka3ars 0 XapaKTEPHBIX YY4aCTKaxX AUarpaMMBbl paCTsKEHUS?

11.HapucoBaTth quarpaMmel C:kaTus INIACTUYHOTO U XPYIIKOTO Marepuana?

12.B yeM oTimume guarpaMmsl CKAaTHUS IIJIACTUYHOTO MaTepUalia OT JUarpaMMbl
CKaTHsl XPYIIKOTo MaTepuaia’?

13.Paccka3aTs 0 XapaKTE€pHBIX Y4aCTKax JUarpaMMbl CKaTus?

14. Chopmynupyiite 3axon ['yka?

15.3anummTe aHaTUTUYECKOE BhIpaykeHUE 3aKoHa [ 'yka B IByX BapuaHTax?

16.Kakue cBorctBa Marepuania onpeaenser woayiab FOHra, eauHuna
M3MEPECHUS?

17.Kakoe HampsKeHHOE COCTOSIHAE BO3HUKAET B CTEHKE TOHKOCTEHHON TPYObI
IIpU Kpy4EeHUN?

18. 1511 uero B 1abopaTOpHOU paboTe ONpeAEsICs Yrol 3aKpyuYuBaHUs?

19.11ouemy TeH30pE3UCTOPHI HAKIEUBAIOTCS 1O yriaoM 45° k ocu TpyObI?

20.YT0 Takoe HEUTPaNbHBIH CII0il B Oanke npu u3ruoe?

21.Kakas reomeTpryecKasi XapakTEpUCTUKA CEYEHUS ONPEIEISIET IPOYHOCTH 110
HOpPMaJIbHBIM HAMPSHKEHUSIM TIPU U3THoe?

22.KaK sKCepUMEHTAIIBHO ONPEAEIIATH YIJIbI IOBOPOTA NONEPEYHOTO CEUEHUS
6anku?

23.Kak onpenenuTs mepeMenieHne mpu U3ruoe ¢ TOMOIIBI0 HHTerpana Mopa?

24.4Yro Ha3bIBaeTCs, OaNKOW paBHOTO COMPOTUBIICHUS?

25.Kak MOXHO IepecunTaTh KHHEMaTUYECKOE Harpy>K€HHUE B CHJIOBOE?
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HpuMep 3aJaHUA AJId BBINIOJIHCHHUA pacquHO-rpa(lmquRoﬁ paﬁoTbl o
AUCHUIIJIMHE ((COl'[pOTl/IBJIeHl/Ie MaTEPHAJIOB» IJIdA OICHKH KOMHeTeHHHﬁ
(OIIK-1)

CTYHGH‘-IaTblf/'I BaJl C OAHUM 3allICMJICHHBIM KOHIIOM, I/IMCI-OIHI/If/'I pPa3’IndHYIO

dbopMy TIOTIEPEUHBIX CEYCHHUH Ha KaXJIOM YydYacTKe, 3aKpydeH BHEUTHUMU

momenTtamu 11, 15, T3, xak nokazano Ha puc.1,a. Tpebyercs:

1) IOCTPOUTE SIMIOPY KPYTALIUX MOMEHTOB 1 ;

2) U3 yCIOBHI MPOYHOCTH M KECTKOCTH MOA00paTh pasMep d TOMEePEIHOTrO
CEUYEeHMS JJIA KaXJ0ro ydacTKa BaJjia, OKPYIJIMB MOJYYEHHOE 3HAYEHUE B [MMm] 110
OJI>KalIero OOJBIIEro YKclia U3 CTaHIaPTHOTO pAfia (CM. MPUIIOKEHUE);

3) HOCTPOUTS 3MIOPY YTIIOB B3aUMHOT'O TOBOPOTA CEUEHUH ( .

Moayne ympyroctu mpu cmeure G=8:10" MiTa. Ucxomubie nanHbIC
BBIOMPAKOTCS CTYIEHTOM Ha OCHOBE MHIMBUYaJIbHOTO BAPUAHTA

Buibl nonepeyHbIX C€YeHU NpecTaBIeHbl Ha puc. 1,0.

KOHCTPYKTHBHEIE 0COOEHHOCTH Y3JIOB COEMHEHHUS YIACTKOB C Pa3IMYHBIMU

CCUCHMAMHU HC paCCMATPUBATD.
£

Na¥
==
&)
fen
0
oy
&~

NN

6)

Puc. 1
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