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1. Ilean ocBOeHMS TUCUMILJIMHBI.
K OCHOBHBIM 1eJAM OCBOCHHUS IUCHUILUIMHBI «COMPOTHUBJICHUE MAaTEPUATIOB)
CIEeAyeT OTHECTH:

— (opMHUpOBaHUE TEOPETUUECKUX 3HAHUN O METOJaX PelIeHHs 3a/1ad MPOYHOCTH,
KECTKOCTU U YCTOWYMBOCTHU JIEMEHTOB aBTOMOOUIIEH U TPAKTOPOB; 3HAHUH U HABBHIKOB
B 00JacTHM TEOPETUYECKOIO0 M IKCIEPUMEHTAIBHOIO MCCIEIOBAHUS HAIPSKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS DJIEMEHTOB MAIIMH M KOHCTPYKLUUU TpPU TPOCTHIX U
CJIO’KHBIX BUJIaX HATPYKECHUS

— MOJITOTOBKA CTYJIEHTOB K JICSITEJIbHOCTU B COOTBETCTBUU C KBATHU(UKAIIMOHHON
XapaKTEPUCTUKON CHEIHaINCTa, B TOM 4YHclie (OpMUPOBAHHE YMEHUN MO PEIICHUIO
3a7a4 TMPOYHOCTH, IMKECTKOCTH M YCTOWYMBOCTH; YMEHHI MO ONPEACICHUIO
MEXaHUYECKUX XAPAKTEPUCTUK MATEPUATIOB.

K 0CHOBHBIM 3agayaM OCBOCHHS TUCHUILUINHBI «COMPOTUBIEHUE MATEPUATIOB
CJIeAyeT OTHECTHU:

— OCBOEHHE METOJIOB pACUeTa 3JIEMEHTOB MAIMH U KOHCTPYKLUWWA HAa IPOYHOCTb,
KECTKOCTh, YCTOWYMBOCTh U YCTAJIIOCTh, ONPEACICHUS MEXAHUYECKUX XAPAKTEPUCTUK
MAaTEpUAIIOB, TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOTO OIPEACICHUS HANPSKEHHO-
ne(OpPMUPOBAHHOTO COCTOSIHUSL TPU TNPOCTBIX M CJHOXKHBIX BHUAAX HArpy>KEHUs,
OnpeaeneHus] paluOHAIBHBIX (POPM CEUEHU 3JIEMEHTOB KOHCTPYKILMMI MPHU pa3InyHbIX
BHUJIAX HAIPYKECHUS.

2. Mecto aucuumiaudbl B cTpykrype OOII cneunanurera.
HucnunnnHa «ComnpoTUBIECHUE MAaTEPUAIOB» OTHOCUTCA K YHCTY YYEOHBIX
IMCUMIUIMH 0a3oBod wactu bnoka 1 «/luctmmauael (Momymu)» (Bl) ocHoBHOM
o0pa3oBaTeNbHON MPOrpaMMBbl CIICIIUATTUTETA.
«ConpoTHBJIEHNE MaTEpPUANOB)» B3aUMOCBSI3aHA JIOTUYECKH M COAEPIKATEIBHO-
METOJUYECKH CO CIEAYIOIMMH AUCIUITMHAMA U nipakTukamu OOIT:
B 6azo601ti vacmu (b1.1):
— Marematuka;
— PusukKa;
— Teopetnueckass MEXaHUKA,
— CTpoutenibHasi MEXaHUKa MaIllvH;
— KoHcTpyupoBaHue u pacueT TpaHCIIOPTHBIX CPEJICTB;
— [Ipo4HOCTH MaIIWH U alapaTos;
— [IpukinanHble METOIBI PACUETOB HA IPOYHOCTH;
— JleTanu MalivH U OCHOBBI KOHCTPYUPOBAaHUS;
— Teopus ynpyrocry;
— YCTOMYMBOCTh MEXaHUYECKUX CUCTEM
— Y CTOMYMBOCTH JehOPMHUPYEMBIX CUCTEM;



3. IlepeyeHb MUIaHUPYEMBIX Pe3yabTATOB 00y4eHHS MO JTUCUMUILINHE
(MOyJ110), COOTHECEHHbIE C MIJIAHNPYEMbIMH Pe3yJbTATAMH 0CBOCHUS

o0pa3oBaTeIbHOW POrPaMMBbl.

B pe3ynbTaTe 0CBOECHHS TUCUHUILIMHBI (MOAYJS) Yy 00ydaromuxcsi (OpMHPYIOTCS
CIIEyIOIe KOMIETCHIIMH W JOJDKHBI OBITh JOCTUTHYTHI CIEIYIOIIME PE3yJIbTaThl

oOyueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITETEHIIUH:

B pesyabTare

peraTh MHKEHEPHbIE U
Hay4HO-TEXHUYECKHUE
3anmaun B chepe croei
npodeccnoHanbHOM
NEeSTETbHOCTH M HOBBIX
MEXIUCIUIITMHAPHBIX
HaIlpaBJICHUH C
HCII0JIb30BaHUEM
€CTECTBEHHOHAYYHBIX,
MaTeMaTHUYECKUX U
TEXHOJIOTHYECKUX
Mozenen

0CBOEHHSI
Kon o0pa3oBaTebHOM IlepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB
KOMIIETeHI[HH NMPOrpaMMblI 00ydYeHHUsI 1O AUCHHUIIINHE
00yuyarouuiicst 10J1KeH
o00Ja1aTh
OIIK-1 CriocoO€eH CTaBUTh U 3HATDb:

e MeToabl pacuera KOHCTPYKUHM Ha
IIPOYHOCTB, )KECTKOCTh U YCTOMYUBOCTD
¢ PammonansHbIe YOPMBI CEUCHUI
AJIEMEHTOB aBTOMOOMJISL U TPAKTOPA IIPU
pa3IMYHBIX BUJAX HArpy>KEHUs
yMeTh:
e [IpoBoauTh pacyeTsl Ha IPOYHOCTD,
JKECTKOCTb U yCTOMYNBOCTh
e OnpenensTh JUHEIHbIE U YITIOBBIE
IIEPEMELICHUS TIONIEPEYHBIX CEYEHUN
IIPY pa3IMYHbIX BUJAX HArPyKEHUs
BJIA/1€Th:
e MeTogamu pacuera Ha IPOYHOCTD U
JKECTKOCTh
e Merogamu OCTPOEHUS SIOP
BHYTPEHHUX CHUJIOBBIX (DAKTOPOB,
HaIPSHKEHUN U IEPEMEILICHU I

4. CTpyKTYypa M coaepKaHue JUCHMILIUHBI.

OO0mast TPyI0eMKOCTh TUCIUTIINHBI cocTaBisgeT 10 3aueTHbIX enuHUIb, T.e. 360
akajemMudeckux yacoB (13 HuX 180 gacoB — camocTosTeNnbHas paboTa CTYJEHTOB).

Ha BTOpoM Kypce B TpeTbeM CeMECTPE BBIJEISIETCS S 3aUeTHRIX equHuIl, T.¢. 180
akamemuuecknx vacoB (u3 HuXx 90 uvaca — camocrtosTenbHas paboTa CTYIEHTOB), B
YeTBEPTOM ceMecTpe — 5 3aueTHbIx equnmil, T.e. 180 akagemuueckux yaca (u3 Hux 90
gaca — CaMOCTOSITeNIbHAsI padoTa CTY/ICHTOB)

Paznensr mucturmmuabl « COMPOTHBIICHHE MAaTEpUAIOB) H3Y4alOTCsl Ha BTOPOM
Kypce.

Tpernii cemecTp: nekiuu — 2 yaca B Heemto (36 4acoB), CEMUHAPCKUE 3aHITHUS —
2 yaca B Heziento (36 yacoB), tabopaTopHbie padboThl — 1 yac B Hegento (18 yacor) popma
KOHTPOJIS — 3a4eT



YerBepThlii cemecTp: jekiuu — 1 dac B Hememo (18 4vacoB), ceMHUHapcKue
3aHATUS — 2 Jaca B Hejento (36 yacoB), tabopaTtopHbie paboThl — 2 yaca B Hejaeno (36
yacoB) ¢popMa KOHTPOJIA — IK3aMEH.

CtpykTypa W cojepkaHue IUCHUIUIMHBI «COMpPOTHBICHHE MAaTEpHATIOB» IO
CpOKam M BUAaM paboTsl OTpaxkeHbl B [Ipuiioxenun 1.

Conep:xkanue pa3aejioB TUCUUILIHHBI.
Tperuii cemecTp

a. OcHOBHDIE TIOHATHS, METO/I CEYEeHHN.

enu m 3amaun kypca. Mcropusi pa3BuTHsI Hayku O NPOYHOCTU. CHIIBI BHEIIHUE U
BHyTpeHHHE. Metoj ceueHuil. Buytpennue cuiioBbie (aktopsl. Hanpsokenue. CBs3b
HaIpsHKEHUN C BHYTPEHHUMHU CUJIOBBIMH (pakTopamu. Jledopmanmu u nepemMenieHusl.
OOBeKTHI pacyeTa U pacyeTHbIe cxeMbl. OCHOBHBIE THIOTE3bI U JOMYIICHUS.

0. PacrszkeHue — ckatHe, (U3HKO-MeXaHHYeCKHe XAPAKTEPUCTHUKH
MaTepHAaJIoB.

Onpenenenusa. BHyTpeHHue cuiioBbie (GaKTOpbl, HANpsOKEHUS W aedopmarnuu mpu
pacTshkeHUu — cxkatuu npsimoro Opyca. 3akon ['yka. Koadbdumuent Ilyaccona.
Hanpsokenuss Ha HaKIOHHBIX IUIOMIAJAKax. lloTeHImanbHas »dHEprus yIpyrux
nedopmanuii. VcnbeiTaHue maTepuanioB Ha pacTsHKEHHME — cKaTthe. MexaHudeckue
XapaKTEepUCTUKU. JluarpaMmbl pacTsDKEHUST pEalbHbIE W CXEMATU3MPOBAHHBIC.
IIpenenpHas Harpy3ka. YcnoBus npodyHOCTH. CTaTHYECKH HEONPENEIMMbIEC 3a/laud Ha
PACTSKEHHE — CoKaThE. YUEeT MOHTAXKHBIX 3a30P0OB U TEMIIEPATYPHI.

B. UucThId CABUT.

Omnpenenenue. Hanpsoxkenust u qepopMannul Ipu cABUre. 3aKOH MApHOCTH KacaTeIbHbIX
HanpsbkeHui. 3akoH ['yka npu cnBure. HanpsbkeHuss Ha HaKJIOHHBIX TUIOIIANKAX IIPU
casure. [loTeHumanbHas sHeprus ynpyrux aepopmauuii. CBsizb MEXAYy MOIYJISIMU
YIPYTOCTH IIEPBOr0 U BTOPOIO poja. Y CIIOBUS IIPOYHOCTH.

r. Kpyuyenmue.

Omnpenenenue. Kpydenne Opyca Kpyriioro nonepeyHoro ceueHusi. BHyrpenHue cuioBble
(bakTopsl, HanpskeHus U gedopmanuu. [loteHmansaas sueprus aegopmanuu. Pacuerst
Ha MPOYHOCTh U XKeCTKOCTh. KpyueHue Opyca npsiMOyroJibHOTO MOMEPEYHOr0 CEUEHHUS.
Hernnanauus cedyeHus. CTaTUUECKH HEONpENENMMbIE 3aJadyd Ha KpydeHue. Pacuer
BUHTOBBIX LWIMHIPUYECKUX NpYyXKuH. OrmpeneneHne HaNpsKeHUWH B IPYKWHAX.
Paznuunble criocoObl onpeieieHust epeMelieHui B IpyKUHaX.



a. l'eoMeTpHYecKHe XapaKTEePUCTUKH MOMEPEeYHbIX ceueHmii Opyca.

[Tnomans. Cratuueckue MoMeHTBHL. OceBble U HEHTPOOEHKHBIE MOMEHTHI WHEPIUU.
[TonsipHbIil MOMEHT uHepuuu. Panuyc wHepuuu. 3aBUCHMOCTb MEXIY MOMEHTaMU
MHEPLUY [IPU NapaJUIEIbHOM IIEPEHOCE U MPU MOBOPOTE Ocei. [ 1aBHbIE OCH U TJIaBHbBIE
MOMEHTHI uHepIuHu. OnpeaesieHne N0J0KEHHsS TJIABHBIX OCEH U BBIYHMCIICHUE 3HAYEHUI
IJIaBHBIX MOMEHTOB MHEPLIUH PA3IUYHBIX MOMEPEYHBIX CEUECHHI.

e. U3rno

Onpenenenue. Buyrpennue cunoBble ¢akTopsl. [locTpoeHue amop nonepeyHbix CHil U
u3rubaromux MoMeHTOB. JluddepeHnmaibHbie 3aBUCUMOCTH MEXKIY H3THOAIONTUM
MOMEHTOM, MONEPEYHOW CUJIOM M WHTEHCUBHOCTBIO PACHPEAECICHHOW Harpy3KHu.
HopmanbHoe HampstbkeHue npu 4yucToM u3rube. DopMysbl il ONpeeeHus
HOPMaJbHBIX M KacaTeJIbHbIX HAaMNpsDKEHUM B TMOMEPEUHBIX CEYEHUsAX Opyca mnpu
MOTNEPEYHOM H3rube. YCIOBHE CTAaTUYECKONM MPOYHOCTU. ParmoHanbHble (HOPMBI
ceuenus Oainok. [lorennmansHas sueprus. uddepennnansuoe ypaBHeHUE YIPYTOi OCU
6anku. Onpenenenue nepementenuid. Murerpan Mopa. [Ipasuio Bepemaruna. Teopema
Kactunbsino. banka paBHOro cOonpoTUBIICHHUS.

K. CTep;KHeBbIe CHCTEMBbI.

Omnpenenenue. Kiaccudukamus crepkHEBBIX cucTteM. HHrerpansl Mopa s
OTIpe/ICJICHHS TIEPEMEIIICHUI B CTEP)KHEBBIX cUcTeMax. Teopema 0 B3aMMHOCTH paldoT U
nepeMerieHnii. [loHaTne o cremeHsx cBoOOAbl M cBsi3u. Meron cui. Kanonumdeckue
YPaBHEHHS METOJIA CHII.

YerBepThlil cemecTp
3. HanpsiskenHo-1eopMupoBaHHOE COCTOSIHME B TOUYKE.

Hapsixennoe cocrosinue B Touke. TeH3opbl HanpsbkeHU U gedopmanmii. OnpenencHue
HaIpsHKEHU B HAKJIOHHBIX IUTOMIaAKax. ['JlaBHbIE MIIOMIAAKU U TJIABHBIE HAIPSKECHHUS.
O06001eHHbIM 3aKk0oH ['yka. DHeprust ynpyrux aedopMariuii.

u. Ciro:xHo0e conporuBieHne. I'unore3nl NpoYHOCTH.

Cnoxunoe compotuBieHue. Kpurepun BO3HMKHOBEHHS IIJIACTUYECKUX JaedhopMaIui.
['mmore3a MakCUMAaIIBHBIX KacaTEeIbHBIX HAINPsKEHWM. [ UIIoTe3a MOTEHIMAIBbHON



sHeprun  ¢opmousmeHeHusi. Teopuss mnpounoctu Mopa. [loHsiTHE MeEXaHUKH
pazpyuenus. U3rub ¢ kpydeHueM 6aioK KPYyIJIoro ¥ NpsSMOYTOJILHOTO CEYEHHS.

K. CioxxXHble BHMAbI Harpy:KeHusi Opyca, KoCOd wu3rud, BHEHEHTPEHHOE
pacTsKeHHe — C:KaTHe, H3TH0 ¢ KpyuyeHHeM, pacdeT TOHKOCTEHHBIX COCY/10B

Omnpenenenue ciI0KHOTO Buaa Harpykenus. Kocoit u3ru6. BuenentpenHoe pactsikeHue
— oxarue. M3rud c¢ kpyuenueM. OOmmil ciywyait HarpyxeHusi Opyca. Pacuer
TOHKOCTEHHBIX COCYJIOB IOJ| IEMCTBUEM BHYTPEHHETO M BHEIIHETO AABJICHUSA. BbIBOX
dbopmynsr Jlamnacca.

JI. HpO‘IHOCTb NnpA NHKJIHYC€CKH H3MCHAIOIIUXCH HAIIPAKCHUAX.

Onpenenenne. MexanusMm ycranocTHOro paspymenusa. Kpusele ycranoctu. Ilpenen
BBIHOCIMBOCTA. @DakTOphl, BIUAIOLNIME HA CONPOTUBJICHUE YCTAIOCTU JETAJIEH.
XapakTepUCTUKHU LHKJIA IEPEMEHHBIX HANPSKEHUN. Jlnarpamma npeenbHbIX aMILTATY A,
ComnpoTuBIiIeHHE YCTAIOCTH IPU COBMECTHOM JEHMCTBUM HOPMAJIBHBIX M KacCATEJIbHBIX
HanpspkeHul. [lonsTue pacyera Ha JOJITOBEYHOCTb.

M. YCTOMYHMBOCTD CKATBIX CTEPKHEM.

OCHOBHBIE MOHATUSA U OINpPEACIICHUs. Y CTOMYMBas U HEYCTOWUYMBAsE (POPMBI yIpyroro
paBHOBecus. Kputnueckas cuna. @opmymna Jitnepa. [Ipenensl npuMeHUMOCTH (GOPMYIIbI
Oitnepa. Omnupuueckas ¢opmyna Scunckoro. Ilotepss ycToMuMBOCTH  MpuU
HaIpPSOKEHUSAX, MPEBBIIIAIOIIMX TPeies MPONOPIUOHAILHOCTU. PanroHanbHbie (OpMbI
MOTIEPEUHBIX CEUCHUM CXKaThbIX cTepkHed. Pacuer mo koadduimeHTy CHUKEHUS
JOITyCKAaeMOr'0 HAIIPSDKEHUS Ha CXKATHE.

H. [[nuHaMu4ecKkue HArpy3ku. Y aap.

Yuer cun wuHepumu. Hampsbkenus Bo Bpamaromemcs kodble. Hampsokenus u
MEPEMENICHHS B YIIPYTOM CUCTEME MPH yIape MaAarolIuM IPy30M. Y YeT MAaCChl YIPYron
cucteMbl. Koadgpuuument aunamuunoctu. Kpyrsammii yaap.

5. O6pa3zoBaTesibHbIE TEXHOJIOTUH.

Meroauka mnpenogaBaHus JAUCHUILUIMHBI «COMPOTUBICHUE MATEpUaoB» U
peanu3aiys KOMIETEHTHOCTHOTO TOJXOJa B M3JI0KEHWHW U BOCIPUATUM MaTepuasa
MpeaycCMaTpuBaeT MCIOJb30BaHUE CIEAYIOMNX AKTUBHBIX U WHTEPAKTUBHBIX (Hopm
MPOBEICHHS] TPYNIOBBIX, WHIAWBUIYATbHBIX, AYJUTOPHBIX 3aHATHA B COYETAHUU C
BHEAyIUTOPHON paboTO ¢ 1enbi0 (OPMUPOBAHHUS U PA3BUTHUS TPOGHECCHOHATHHBIX
HaBBIKOB, 00YyYaIOLUXCS:

— MOATOTOBKA K BBIMOJHEHUIO J1a00PATOPHBIX PadOT B JIabOpaTOpUIX BY3a;

— 3aIIMTa U UHAUBHIYyaJbHOE 00CYK/ICHNE BHIMIOIHIEMBIX pacdeTHO-TpaphUISCKIX
paoor;



— OpraHM3alys U IPOBEJEHUE TEKYILIEro KOHTPOJISl 3HAaHUU CTYIEHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

VYaenbHbI BeC 3aHATHUNA, MPOBOAUMBIX B WHTEPAKTHBHBIX (OpMax, ONpeJesieH
[JIABHOM  1IeNblI0  00pa3oBaTEIbHOM MPOTpaMMbl, OCOOCHHOCTHIO KOHTHUHIEHTA
00y4aronIMXxcsl ¥ COAEP>KAHUEM TUCHUIIMHBI « CONPOTUBIIEHUE MAaTEPUATIOBY» U B LIEJIOM
no aucuuruinee coctaBisieT 50% ayuTopHBIX 3aHATUN. 3aHATHS  JIGKIIMOHHOTO TUIA
coctapisitoT 30% oT 06beMa ayTMTOPHBIX 3aHATHH.

6. OneHoYHbBIE CPeACTBA NJIA TEKYILIEro KOHTPOJIS YCIIeBAeMOCTH, IPOMEKYTOYHOM
aTTecTAllUM [0 UTOTaM OCBOECHUS JUCHUIIMHBI U Y4eOHO-MeTOANYeCKoe
o0ecreyeHne CaMOCTOATEILHOM Pad0ThI CTYJAECHTOB.

B npomecce 00yueHUss HCHOJB3YIOTCS —CIEIYIOUIUME OICHOYHBbIE (HOPMBI
CaMOCTOSATENIbHOM pPabOThl CTYJEHTOB, OLIEHOYHBIE CPEICTBA TEKYIIEro KOHTPOJIS
YCIEBAEMOCTHU U IPOMEXKYTOYHOM aTTECTALINN:

B 1peTrhbeM cemecTpe

- PacuetHo-rpaduueckas pabora Nel «Pacuer cuctem ¢ asemMeHTaMu, paboTaromUMHu Ha
pacCTsKEHUE (CKATHE)Y;

- PacuetHo-rpaduueckas pabora No2 «Pacuer cuctem ¢ ajieMeHTaMu, paboTalomUMHi Ha
Kpy4EHHEY;

- Pacuetrno-rpaduueckas pabora Ne3 «l'eomeTpuueckue XapaKTEPUCTUKH TIJIOCKUX
ceueHuil. Pacuer cucreM c aneMeHTaMu, pabOTaIOIMMH Ha U3THO»;

- TOJATOTOBKA K BBIITOJIHEHHIO JJA00OPATOPHBIX PabOT U UX 3allUTA.

B ueTrBepTOM cemecTpe
- PacuetHo-rpaduueckas padbora Nod «Pacuer cTraTudecku HEOMpPEAEIUMBIX O0ajoK U

pamy;

- PacuerHo-rpaduueckass pabora NoS5 «PacueTbl TpU CIOKHOM HaNpPsKEHHOM
COCTOSITHUNY;

- PacuetHo-rpaduueckas padora Ne6 «Pacuerpl Ha YCTOWYMBOCThH, YCTajJOCTh H
JVHAMUYECKHUE HATPY3KU»
- TIOATOTOBKA K BBITIOJIHEHHIO JJA0OPATOPHBIX PabOT M MX 3alluTa

PacueTHo-rpaduyeckue padboThl MPOBOASTCS MO UHAUBUIYAIbHOMY 3aJJaHUIO.
OneHouHbIE CpeAcTBa  TEKYIIETO  KOHTPOJS — yCIEBAEMOCTH  BKJIKOYAOT

KOHTPOJIbHBIE 3a/laud M 3aJlaHusi B ¢opMe OJaHKOBOIO TECTUPOBAHMS ISl KOHTPOJIS
OCBOEHUS 00yJarOIIUMHUCS Pa3eoB JUCIUTIIAHEI.



OOpa3ipl  TECTOBBIX  33JaHUM, 3adaHUN  pacyeTHO-rpaduyYecKkux  pador,
KOHTPOJIBHBIX 3a/1a4, 3a4eTHbIX W HSK3aMEHAI[MOHHBIX OWJIETOB, MNPHUBEACHBI B
NPWIOKEHUU 3.

6.1. ®oH/ OLIEHOYHBIX CPEICTB JISl POBeeHUS MPOMEKYTOUYHOMH ATTECTALNH
00y4arIIMXcs M0 JUCHHUILIMHE (MOIYJII0).

6.1.1. TlepeueHbp KOMIETEHIMN C YKa3aHUEM JTamoB WX (HOPMHUPOBAHHS B MPOIECCE
OCBOEHHMSI 00pa30BaTENbHON IPOTrPaMMBI.
B pesynpraTe OCBOCHUS JUCHUIUIMHBI (MOAYJsl) (OPMUPYIOTCS — CIEIYIOLIUE

KOMIICTCHIIUH
Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUaloUIUiics
KOMIIeTeHIHH JA0JI2KeH 00,1a1aTh
OIIK-1 Crnoco0eH CTaBUThH U pellaTh HHXKEHEPHbIE M HAYYHO-TEXHUYECKHUE 3a/1a4U

B cepe cBoelt mpodeCcCHOHATBHON ACSITETLHOCTA U HOBBIX
MEKIUCLUIIMHAPHBIX HAIIPABJICHUH C UCIIOJIb30BaHUEM
€CTECTBEHHOHAYYHBIX, MATEMATHYECKUX U TEXHOJOTHUYECKUX MOJIETEH

B mporecce ocBoeHus 00pa3oBaTEIbHONW MPOTPaMMBI JIaHHBbIE KOMIIETECHIIUU, B
TOM YHUCJE WX OTAEIbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCS TOITAIHO B XOJ€ OCBOCHUS
0Oy4aroIMMUCS AUCIUIUIMH (MOAYJIEH ), MPAKTUK B COOTBETCTBUH C YU€OHBIM TUIAHOM U
KaJICHJapHBIM rpauKkoM yueOHOTO Tpoliecca.

6.1.2. Onucanue noka3sareyed 1 KPpUTEpPUeB OLCHUBAHUS KOMIIETCHIM,
(popMupyeMbIX 10 UTOraM OCBOCHUS JUCHMUILIMHBI (MO1YJIS1), ONMCAHUE LKA
OLICHMBAHUA.

[TokazaTenem OLECHMBAHUS KOMIETCHIIMM HA  PpPAa3MYHBIX JTamax HX
dbopMupoBaHUs SBISETCS NOCTHXKEHHE OOYYarOIMMUCS TUJIAHUPYEMBIX PE3YyJIbTaTOB
00y4eHUs MO JUCHUILIUHE (MOJIYIIIO).

OIIK-1Cnoco0eH cTaBUTH U peliaTh HHKeHepPHbIe M HAYYHO-TeXHUYecKHe 3a1a4M B cepe cBoeii
npogeccHoOHAIbHOM 1eSITeJIbHOCTH M HOBBIX MEKIMCHUIVINHAPHBIX HANPABJICHMI ¢ MCI0JIb30BAHHEM
€CTeCTBEHHOHAYYHBIX, MATEMATHYECKHUX U TEXHOJOTHYECKUX Mojesei

3HATh: OO0yyvaromuics OO0yyaromuiics OO0yyaromuiics OOyuaromuiics
MeTtonp! JIEMOHCTPHUPYET MOJHOE | JEMOHCTPUPYET HEMOJIHOE | JIEMOHCTPHUPYET JIEMOHCTPHPYET
pacuera OTCYTCTBHE WA COOTBETCTBHE CICIYIOIIUX | YACTHYHOE COOTBETCTBHE | IOJIHOE
KOHCTPYKITH HEIOCTATOYHOE 3HAaHUH: METOZIOB pacyeTa | CIACAYIOIIMX 3HAHMIA: COOTBETCTBHE




Ha TIIPOYHOCTD,
KCECTKOCTDh n

COOTBETCTBHUE
CIEYIOIINX 3HAHUM:

KOHCTPYKIUI Ha
IIPOYHOCTh, KECTKOCTh U

METOJOB pacyeTa
KOHCTPYKIUH Ha

CIEAYIOMIUX
3HAHUH: METOJIOB

YCTOWYHMBOCTD, | METOJBI pacueTa YCTOWYHBOCTb; MPOYHOCTH, )KECTKOCTh H | pacueTa
paluoHaabHbIE | KOHCTPYKIIMI Ha panroHATIBHBIX POpM YCTOWYHBOCTb; KOHCTPYKIHI Ha
(hopMEI MIPOYHOCTh, JKECTKOCTh M | CEUEHHUH DIIEMEHTOB panroHaIBHEIX (POPM MIPOYHOCTH,
ceyeHuit YCTOWYHBOCTB; ABTOMOOHIIS ¥ TPAaKTOpa CeYeHuil 3JIEMEHTOB KECTKOCTD U
DJIEMEHTOB panroHa bHbIe GOPMBI | TIPH Pa3IMIHBIX BHIAX ABTOMOOWJISl M TPAKTOpA | YCTOWYHUBOCTB;
aBTOMOOWJISI W | CEUEHU DJIEMEHTOB Harpy»XeHUsI. [IPY pa3INYHBIX BUIAX panroHaIBHBIX
TpakTOpa TIpW | aBTOMOOMIIS U TpakTopa | JlomyckaroTcs Harpy’)KeHUs, HO (bopMbI cedeHnit
Pas3IHIHBIX IIPY pa3IMYHBIX BUAAX HE3HAYUTEIIbHBIC OIUOKH, | JOMYCKAOTCS JJIEMEHTOB
BHJIAX Harpy>KeHUs MIPOSIBIIAETCS HE3HAYNUTEIbHEIE aBTOMOOMIIS U
HarpyXeHUs HEJI0CTATOYHOCTh 3HAHMM, | OIIMOKH, HETOYHOCTH, TpaKTOpa Ipu
10 sy METOJIOB pacuera, | 3aTPYAHCHHS IPH Pas3INYHBIX BHIAX
obyuaromuiics aHaJIUTHYECKUX Harpy)KeHUs,
HCIBLITHIBAET oIepanusx. ¢BOOOIHO
3HAYUTEIbHBIE orepupyeT
3aTpyIHCHHS TIPH MPUOOPETEHHBIMH
OTEPUPOBAHHUHU 3HAHHSIMHU 3HAHUAMU.
[pY UX TIEPEHOCE Ha
HOBBIC CUTYAIHH.
yMeThb: OO0yyaromuiics He OO0yyaroimuiics OO0yyaromuics OO0yyaroruiics
ITpoBoaUTH yMeeT W B JIEMOHCTPHPYET HEMOJIHOE | IEMOHCTPUPYET JIEMOHCTPHPYET
pacueThl Ha HEIOCTATOYHOM CTETIEHH | COOTBETCTBHUE CICAYIONIMX | YaCTHYHOE COOTBETCTBHE | TOJIHOE
POYHOCTD, yMeeT MPOBOIUTh YMEHHIA: POBOUTh CIIETYIOIIMX YMEHHUH: COOTBETCTBHE
JKECTKOCTh U pacyeThbl Ha MPOYHOCTh, | PacyeThl HAa POYHOCTD, MPOBOJMTD PACUETH HA | CIIEAYIOIINX

YCTOHYUBOCTb;
OnpenesaTh
JIMHEWHbBIE U
YIJIOBBIE
MepeMEIICHUS
MOTIEPEYHBIX
ceyeHuil npu
Pa3ITUYHBIX
BUJIAX
HarpyXKeHHs

JKECTKOCTh U
YCTOMYUBOCTH;
ONPEAENATh JUHEWHBIE U
YIJIOBBIE TIEPEMEILIEHUS
MOTIEPEYHBIX CEYCHUI
MIPU Pa3NUYHBIX BUIAX
Harpy>xeHust

JKECTKOCTh U
YCTOMUYUBOCTE;
ONPEAENATh TUHENHBIE U
YTIIOBBIE MEPEMEILIEHUS
MOTIEPEYHBIX CEUEHUH NPH
Ppa3IMYHbIX BUAAX
Harpy>KeHUsl.
Honyckatorcs
HE3HAYUTEIbHbIC OIINOKHY,
MPOsIBISETCA
HEJOCTATOYHOCTh YMEHMU,
0 psiAy MOKa3aTenei,
oOyJatomuiics
HUCIIBITHIBACT
3HAYUTEIbHBIE
3aTpyIHEHHUS IIpU
ONEpUPOBAHUH YMEHHUSIMH
MIPH UX TIEpeHOCe Ha
HOBBIC CUTYyalluH.

MIPOYHOCTB, KECTKOCTh U
YCTOMUYUBOCTE;
ONPEAENATh TUHENHBIE U
YTIIOBBIE TIEPEMETIIEHUS
MOTIEPEYHBIX CEUEeHU I
TP Pa3IMIHBIX BUIIAX
Harpy>xeHus. Y MeHUs
OCBOEHBI, HO
JTOTTYCKAIOTCS
HE3HAYHUTEIHHBIE
OIIMOKH, HETOYHOCTH,
3aTpyIHEHHS TTPH
aHAJTUTUIECKUX
ormeparusx, nepeHoce
YMEHUI Ha HOBBIE,
HECTaHIapTHBIE
CUTyaIH.

YMEHUI: TPOBOJUTH
pacueTsl Ha
MPOYHOCT,
KECTKOCTh U
YCTOMYUBOCTE;
OTIpEIeIATh
JIMHEUHBIE U
YTJIOBBIE
nepeMeIeHHs
MOTNIEPEYHBIX
ceyeHuil npu
Pa3INYHBIX BUAAX
Harpy>KeHusl.
CBobonHO
OTepupyeT
npuoOpeTEHHBIMH
YMEHHSMH,
MPUMEHSET UX B
CUTYaIUsIX
MTOBBILIEHHON
CJIOXHOCTH.




BJAaJd€Th:

Merogamu
pacdera Ha
MPOYHOCTh U
JKECTKOCTB;
MeTOJaMHI
MOCTPOEHUS
3MIOp
BHYTPEHHHUX
CUJIOBBIX
(hakTopos,
HanpspKeHUH 1
nepeMenieHui

OO0yyarommuiics He
BJIAZICET WU B
HEJIOCTaTOYHOM CTENEHU
BIIAJICET METOJJaMU
pacyeTa Ha MPOYHOCTh U
’K€CTKOCTh; METOIaMH
MIOCTPOEHUS AIOP
BHYTPEHHHX CHUJIOBBIX
(hakTOpOB, HATIPSHKEHUH
Y TepeMeIeHUH.

OOyuaromuicst 4acTUIHO
BJIa/ICET METOIaMU
pacudera Ha IPOYHOCTH U
JKECTKOCTh; METOAAMHU
MTOCTPOCHUS TIOP
BHYTPEHHHX CHIIOBBIX
(hakTOpOB, HANIPSLKECHUH U
NepeMelIeH! B HeTIOJTHOM
o0BbeMe, TOIyCKaloTCs
HE3HAYHUTEIHHBIE OIIHOKH,
MPOSIBIISIETCS
HEJOCTAaTOYHOCTH
BJIa/ICHUSI HABBIKAMH 10
psiy IOKa3aTeneu,
OO0yyvaromuiics
HUCIIBIThIBACT
3HAYUTCIIbHbIC
3aTpyIHEHUS TIPU
IMPUMCHCHNHU HABBLIKOB.

OO0yyaromuiics
JACTHYIHO BIIajIeeT
METOJIaMH pacyera Ha

MMPOYHOCTH U KECTKOCTb,

METOJIaMH TTIOCTPOCHUS
SIIOP BHYTPEHHUX
CHJIOBBIX (haKTOPOB,
HanpspKeHUuM u
MepeMEIICHU I, HABBIKU
OCBOEHBI, HO
JIOITYCKaIOTCS
HEe3HAYHUTEIHHBIE
OIINOKH, HETOYHOCTH,
3aTpyAHECHUS IPU
AHATUTUIECKIX
orneparusx, nepeHoce
YMEHUI Ha HOBBIE,
HECTaH/IapTHEIE
CHUTYyalUH.

OO0yuaromuiics B
TTOJTHOM 00BeMe
BJIAJICET METOJIaMU
pacueTa Ha
MPOYHOCTH H
HKECTKOCTB;
METOJITaMHU
MTOCTPOCHUS TIOP
BHYTPEHHHX
CHJIOBBIX (haKTOPOB,
HaIpsOKECHUN U
nepeMeIieHuH,
CBOOOTHO
MPUMECHSICT
MOJTydeHHBIE
HAaBBIKU B
CUTyalusax
MOBBIIICHHOU
CJIO’KHOCTH.
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[IIxana olleHMBaHUS PE3YIBTATOB IIPOMEKYTOUHOM ATTECTALIUU U UX OINKCAHUE:
dopmMa IPOMEKYTOYHOM ATTECTALMM: 3a4eT.

[TpomexyTouHas aTrTecTaiys ooyJaronmxcs B popme 3a4éTa IpOBOIUTCS TI0
pe3yJbTaraM BBINIOJIHEHUS BCEX BHUJOB Y4e€OHOUW pabOThl, MPETyCMOTPEHHBIX
y4eOHBIM IUIAHOM IO JAHHOW AWCIUIUIMHE (MOIYJII0), MPU 3TOM YYHTHIBAIOTCS
pe3ynbTaThl TEKYLIEr0 KOHTPOJS YCHEBAEMOCTHM B TeueHHe cemecTpa. OleHka
CTETMEHU JTOCTUXKEHUSI O0yYarOUIMMHUCS TUIAHUPYEMBIX PE3yJbTAaTOB OOYUYEHHUS IO
JUCHUIUIMHE (MOJYJII0) TPOBOAMUTCS NpEenoJaBaTeseM, BEIYyIIUM 3aHSATUS 10
JTUCIUIUINHE (MOIYIII0) METOAOM IKCIIEPTHOM o1ieHKH. [1o uroram nmpomexyTouHoM
aTTeCTallMM MO JUCIHUILUIMHE (MOJYJIO) BHICTABIIAETCS OIEHKA «3aYTCHO» WU «HE
3a4TEHOY.

K nOpoMexyTodHOWl — aTTecTaldM  JIOMyCKAKOTCS  TOJIBKO  CTYJIEHTBHI,
BBITIOJIHUBIIIME BCE BHABl y4eOHOM paboOThl, NPEAYyCMOTPEHHbIE padboueit
MpOrpaMmMoit o aucuuruinie « COnpoTHBICHUE MATEPUATIOBY:

- BBITIOJIHWIW U 3aIIUTHIIM TPU pacueTHO-Tpaduyeckue paboThl

- BBITIOJIHWIU U 3aIUTUIIN JJaOOpaTOpHBIE pabOThI

M kaaa
OLICHUBAHUSA

Onucanue

BrinonHensl Bce BUABI y4eOHOW paboOTHI, MPETyCMOTPEHHBIE
yueOHbIM 1aHoM. CTyJIeHT JEMOHCTPUPYET COOTBETCTBHE
3HaHWM, YMEHUHN, HABBIKOB TMPUBEJICHHBIM B  TaOJIUIAX
MoKazaresield,  ONnepupyeTr  NPUOOPETCHHBIMH  3HAHUSIMH,
3auTeHo YMEHUSIMU, HaBbIKAMHU, IPUMEHSIET UX B CUTYaAIIUSIX MOBBIIIICHHOMN
cnokHOCTU. [Ipr 3TOM MOTYT OBITH JIOMYIIEHBI HE3HAUUTEIIbHbBIC
OIMOKK, HETOYHOCTH, 3aTPYJHEHUS] TPU  aHAJTUTUUYECKUX
omepanusax, IEpeHOCe 3HAaHWUM U yMEHMHM Ha  HOBBIC,
HECTAH/IAPTHBIC CUTYAIIUH.

He BbimonHeH oauH wiu Oornee BUIOB Yy4eOHOM paboTHI,
MPEyCMOTPEHHBIX y4eOHBIM IIaHOM. CTYIEHT JEMOHCTPUPYET
HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HaBBIKOB
MPUBEICHHBIM B  TaOnuIax  TMoOKa3aTejed,  JIOMyCKaroTCs
3HAQYUTEJIbHBIE OIIMOKHU, TMPOSIBISAETCS OTCYTCTBHME 3HAHMUM,
YMEHUM, HaBBIKOB MO PsAy TMOKa3aresied, CTYJACHT HCIBITHIBACT
3HAYUTEJIbHBIE 3aTPYAHEHUS MPHU ONEPUPOBAHUM 3HAHUSIMH H
YMEHHSIMU MPU UX IEPEHOCE HA HOBBIE CUTYyAIUU.

He 3aureno

dopMa NPOMEKYTOUYHOM aTTECTALMM: IK3AMEH.

[TpomexxyTouHas arrectanus 00ydarmuxcs B GopMe dK3aMeHa MPOBOIUTCS
M0 pe3yJibTaTaM BBITIOJTHEHUSI BCEX BUIOB y4eOHON padOThI, MPETyCMOTPEHHBIX
y4eOHBIM TUIAHOM IO JAaHHOW AMCIUIUIMHE (MOJYJII0), MPU 3TOM YUYHUTHIBAIOTCS
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pe3ynbTaThl TEKYLIEr0 KOHTPOJS YCIEBAEMOCTHM B TedeHHe cemecTpa. OrneHka
CTENEHU JOCTH)KEHUS OOyYaroIMMUCS IUIAHUPYEMBIX PE3yJbTaTOB OOYUYEHUS I10
JUCLHUIUIMHE (MOAYJI0) TPOBOAUTCS NPENoJaBaresieM, BEAYIIUM 3aHITHS [0
JUCLHUIUIMHE (MOIYJII0) METOAOM 3KCIIEPTHOM olleHKH. [1o uToram mpoMexyTouHOn
aTTeCTalil MO JAWCHUIUIMHE (MOJYJIO) BBICTABISIETCS OLEHKA «OTIMYHOY,
«XOPOUIO», «YAOBIETBOPUTEIBHOY» WIIH «HEYIOBJIETBOPUTEIIBHO. ,

K mpomexyTodyHOW  aTTecTaluu JIOMyCKalOTCS  TOJBKO  CTYJEHTHI,
BBITIOJIHUBIIE BCE BHABI Yy4eOHOH paboOThl, NTPETYCMOTPECHHBIE padoueit
IPOrpaMMoOM 1o AUCIMILUIHHE « CONPOTUBIICHUE MATEPUATIOBY .

- BBIIIOJIHWJIM U 3aLIUTUIIM TPU pacyeTHO-TpaduyecKkue padoThl

- BBINIOJIHWJIM U 3aLIUTUIIN J1aOOpaTOpHbIE PabOTHI

Ikajga oneHMBaHUA Onucanue

BelmonHensl  Bce  BHABI  y4yeOHOW  paboThl,
MpPEAyCMOTPEHHbIE  y4eOHBIM  MIaHoM.  CTyaeHT
JICMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMCHUM,
OTnanvHO HABBIKOB TPUBEJCHHBIM B Ta0JIMIAX [OKa3aTeNeH,
ONepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU,
HaBbIKAMU, IIPUMEHSECT UX B CUTYyaLMSAX IOBBILICHHON
CI0>KHOCTH.

BoimonHensl  Bce  BHIBI  y4eOHOW  paboThI,
MpPEAyCMOTPEHHbIE  y4eOHBbIM  TuTaHOM.  CTyneHT
JEMOHCTPUPYET HE TIOJHOE COOTBETCTBHE 3HAHUMU,
YMEHHM, HaBBIKOB TPUBCICHHBIM B  TalIUIAX
rokaszaresyiei, onepupyer NpuoOpPETEHHBIMU 3HAHUSIMU,
Xopouio YMEHUSIMH, HABBIKAMH, MPHUMEHSET HUX B CHUTYaIUAX
MOBBINICHHON CIIOXKHOCTH. [Ipy 3TOM MOTryT OBITH
JOTMYIIEHbl HE3HAYUTEIbHBIE ONIMOKH, HETOYHOCTH,
3aTPYJHEHUsST NPU  AHAJIUTUYECKUX  OIEpalMsX,
MEPEHOCE 3HAHWI U YMEHHUI HA HOBbIC, HECTAHIAPTHHIE
CUTYyalluu

Bommonnensl  Bce  BHABl  yuyeOHOW — paboThI,
IpeIyCMOTpPeHHbIE  yueOHBIM  mnaHoM.  CTyaeHT
JIEMOHCTPHUPYET HE TMOJHOE COOTBETCTBUE 3HAHWH,
Y 10BJIIETBOPUTEIIBHO .

YMEHHI, HaBBIKOB TMPHUBEACHHBIM B  TaOIuIax
MoKa3aTesield, IUI0OXO OMepUupyeT MPHUOOPETEHHBIMU

SHAHUAMHU, YMCHUSIMH, HABBIKAMHW IIPHUMCHSICT HX B
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npocThiX cutyanusix. [Ipu 3ToM MOTYT OBITH JOMYIIEHBI
HE3HAUUTEIbHbIE OLIMOKH, HETOYHOCTH, 3aTPy/IHEHHUS
IpPU AHATUTUYECKUX OIEpalusix, MEPEeHOCE 3HAHUU H
YMEHUI Ha HOBBIE, HECTAHAAPTHHIEC CUTYaLIUH

HeynoBneTBopuTenbHO | MOKa3aTeseld, JOMYCKAIOTCA 3HAYUTEIbHBIC OIIUOKH,

He BrinmosHeH oauH K 60jee BUI0B yu4eOHOM padoThI,
MPEAYCMOTPEHHBIX  yuyeOHbIM  TuiaHOM.  CTyaeHT
JEMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHUH,
YMEHUH, HaABBIKOB TPUBCJACHHBIM B  TaOIuIax

MMPOABJIIICTCA OTCYTCTBHUC 3H3.HHI>1, YMCHHﬁ, HaBBIKOB IIO0
paAny HOK&S&TCHCﬁ, CTYACHT HUCIIBITHIBACT 3HAYUTCIIBHBIC
3aTPYAHCHUA IIpu OIICPHUPOBAHUU 3HaHUAMHN u
YMCHHAMU ITPH UX IICPCHOCC HA HOBLIC CUTYAIIUN.

(I)OHIILI OLHECHOYHBIX CPCACTB NMPEACTABJCHDLI B IIPUJIO0KCHUU 2K paﬁoqeﬁ

nporpamme.

7. YueOHO-MeTOANYeCKOe U HH(POpMAIMOHHOE o0ecnieyeHre JUCHMIIMHBI.

a) OCHOBHAs JIMTepaTypa:
1. Banumswium, H. B. ConpoTuBnenue MaTepuanoB U KOHCTPYKITUH : y4eOHUK
st By30B / H. B. Bamumsuiu, C. C. T'aBpromnn. — MockBa : M3gaTenbcTBo
Opaiit, 2020. — 429 c¢. — (Bricmiee obpazoBanue). — ISBN 978-5-9916-
8247-3
URL.: https://urait.ru/bcode/450893
2. Atanun, B. I'. ComnpoTuBieHre MaTepuanoB : y4eOHUK U MPAKTUKYM IS
akameMuueckoro OakanaBpuata / B. I'. AtanuH. — 2-¢ u3n., nmepepad. u JOI.
— MockBa : MzpmarensctBo IOpaiit, 2019. — 342 c. — (bakanasp.
Axanemuyeckuii kypc). — ISBN 978-5-534-07212-9.
URL.: https://urait.ru/bcode/433217

0) 10MOJIHUTEIbHAS JIUTEepaTypa:
Acanynuna, E. FO. ConpoTuBiieHne MarepuanoB : yuyeOHOe mocodue asis

By30B / E. }O. Acapmynuna. — 2-e wusg., ucmp. u jgomn. — Mocksa :
WzpatensctBo FOpaiit, 2020. — 279 ¢. — (Beiciiee oo6pasoBanune). — ISBN
978-5-534-02370-1.

URL.: https://urait.ru/bcode/453259
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B) IPOrpaMMHOe o0ecrnevyeHne 1 MHTEPHET-PeCcypcehl:
[IporpammHoe obecriedeHue He MpeyCMOTPEHO.

8. MaTepHaJILHO-TeXHl/I‘IeCKOG o0ecreuyeHue ANCIHUIIJINHBI.

AyauTopus JUisl IPOBEAEHUS JEKIUOHHBIX U IPAKTUYECKUX 3aHATUNA: CTOJBI,
CTYJbsI HJIX CTOJIBI yueOHBIE CO CKAMbSIMH; ayIUTOPHAs JJOCKa; paboyee MECTO
MIPENoIaBaTesIs: CTOM, CTYIL.

CrenmanusupoBanHas abopatopust kadenps! «/IuHamuka, MpOYHOCTh MAITUH U
COIIPOTHBIICHUE MATEPUAJIOB)» OCHAIICHHAS:

1.
2.
3.
4.
S.
6

7.

VYyebnas ucnbitarenbHas MammHa MU-40KY

JIabopatopnsiil komiuieke JIKCM-1K

VYHuBepcagbHbIi  y4eOHBII  KOMIUIEKC IO  CONPOTUBIICHUIO
matepuasioB CM-1 (2 )

YHuBepcaabHbIN KOMIUIEKC JUIsl IPOBEEHUS Ta00PaTOPHBIX padoT
CM-2 (2 mwt)

MastaukoBsiid korrep MK-300

MamvHa 11 UCTIBITAaHUM Ha YCTAJIOCTb,

Kommiexke myist mpoBeleHHsT J1a0OpaTOpPHBIX padoOT MO KypCy
«YCTOMUYHBOCTh MEXAHUYECKUX CUCTEM))

9. Metoauyeckue peKOMeHAAINHU AJIsl CAMOCTOSITEIbHON PadoThl CTY/IEHTOB
3amayaMu CaMOCTOSITENIbHOM paOOThI CTYACHTOB SBJISIFOTCS:

1.

2.

CucremaTuzanvsi M 3aKpEIJICHUE IOJYYEHHBIX TEOPETHUUYECKUX
3HAHUW U TPAKTUYECKUX YMEHUN CTYJCHTOB;

VYray6aeHue u paciipeHrue TeOPETUIECKOU MOATOTOBKY;
DopMUPOBAHUE YMEHHUM UCIIOJIb30BATh HOPMATUBHYIO, IIPABOBYIO,
CIIPABOYHYIO JIOKYMEHTAIMIO U CIICHUAIIBHYIO JIMTEPATYPY;
Pa3BuTHe 1moO3HABAaTEIbHBIX CIIOCOOHOCTEHl MW  aKTUBHOCTHU
CTYAEHTOB, TBOPYECKOW WHUIMATUBBI, CaAMOCTOSTEIBLHOCTH,
OTBETCTBEHHOCTH U OPTraHU30BAHHOCTHY;

Ucnonb3oBanue matepuana, cCOOPaHHOTO U TMOJYYEHHOTO B XOJI€
CaMOCTOSITENIbHBIX 3aHATUN Ha TMPAKTHUYECKUX 3aHSITUAX, MPHU
HaMMCaHUU KYPCOBBIX U BBIMTYCKHOW KBAJIM(UKAIMOHHON padoT,
1151 3¢ (PEKTUBHOM TOATOTOBKHM K UTOTOBBIM 3a4€TaM M SK3aMEHaM.

V3yyenne  OUCHUIUIMHBI ~ JOJDKHO  COTIPOBOXKAATHCS ~ WHTCHCUBHOU
CaMOCTOATENbHON PabOTON CTYJAEHTOB C PEKOMEHJIOBAHHBIMHU IMPENOIaBaTEIIAMU
JUTEPATYPHBIMA UCTOYHHUKAMH U C MaTepUuajiaMu, MOJyYEHHBIMU Ha JICKITMOHHBIX,
MPAKTUYECKUX 3aHATHUAX U JaOopaTopHBIX paboTax. CTyAeHT JOKEH MOMHUTD, YTO
HAYMHATh CaMOCTOSITCNIbHBIC 3aHATHSA CJEIYyeT C TEpPBOTO JHS U3YYCHUS
JTUCITUTUIMHBI M TIPOBOJIUTh MX PETyJipHO. OUeHb BaXXHO MPHJIOKUTH MAKCUMYM
YCHWJIHI, BOJIA, YTOOBI 3aCTaBUTH c€0s1 padO0TaTh C TIOJIHON HArPY3KO# C TEPBOTO JTHS.

Kaxmplii CTyIeHT IOJDKeH caM IUTAaHMPOBAaTh CBOI CaMOCTOSITEIBHYIO
paboTy, MCXON W3 CBOMX BO3MOXKHOCTEH W TPHOPUTETOB. DTO CTUMYJIUPYET
BBITIOJTHEHUE PAOOTHI, co3daeT Oojee CIOKOMHYH OOCTaHOBKY, UTO B HTOTe
MOJIOKUTEIHHO CKa3bIBACTCSl HA YCBOCHUH MaTepHaa.

14



Ha ocHoBe wu3yueHUs pPEKOMEHJOBAHHOW JIUTEpPATyphl LeJIecOo00pa3Ho
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHUHOB, IIOJIOKEHUH U ONpeleTeHUH,
TPEOYIOMNX 3aIIOMUHAHUAS U HEOOXOAUMBIX ISl OCBOCHUS Pa3/IeiOB IUCIIUTLIAHBI.
Jis  TI0AOTBOPHOM paboThl HEMaTOBaXXHOE 3HAUYCHHE HMeeT O0O0CTaHOBKA,
opranuzamusi pabodero mecra. HyxHO m00WTHCS, 4TOOBI MECTO pPabOTHI IO
BO3MOXHOCTH OBLIO MOCTOSIHHBIM. Pa0oTa Ha MPUBBIYHOM MECTE JIeTaeT ee Oomee
MJ10I0TBOPHOM. [IpOyKTHBHOCTE pabOThI 3aBUCHT OT MPABUIHLHOTO YepPEIOBAHUS
Tpyaa u oTabixa. [103ToMy KakIble yac Wiu JIBa CJIEAyeT JeaTh, nepepbiB Ha 10-
15 munyT. BBIXOJAHBIE THU JIydllle TOCBSITUTH AKTUBHOMY OTIBIXY, 3aHSITHSIM
CIIOPTOM, MPOTYJIKaMHU Ha CBEKEM BO3AyXe W T.1. Jlake mepeKkiItoueHue ¢ OJJHOTO
BUJIa YMCTBEHHOU pabOThl HA APYTON MOXKET CITY>KUTh aKTUBHBIM OTJIBIXOM.
Ocoboe mecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJHON U3 (HopM 00ydeHus u
KOHTPOJIS CaMOCTOSITEIbHOM padoThl. KOHCYnbTHpOBaHUE MpeArnoiaraeT 0ocoObIM
oOpa3oM  OpraHM3OBaHHOE  B3aUMOJEHCTBHE  MEXIy  IIpernojaBaresieM-
KOHCYJIbTAHTOM U CTYACHTaMH, HaIpaBJICHHOEC Ha pa3pelieHue MpooieM U
BHECCHHE IMO3UTUBHBIX U3MCHEHHH B ICATEIILHOCTD CTY/ICHTOB.

10.MeToau4yecKkue peKOMeH ALY ISl IPenoiaBaTeJis

B3auMmopeiicTBue npemnojaBarens €O CTYJIEHTaMH MOYXKHO pas3JeliuTh Ha
HECKOJIBKO COCTAaBJISIOUIMX — JIEKIIMOHHBIE, NPAKTUYECKUE U JlabopaTOpHbIE
3aHATUSL W KOHCyJlbTHpoBaHue. IlpenonmaBarens JOKEH MOCIEAOBATEIBHO
BBIUMTATh CTYAEHTaM psJi JEKLIHA, B XO0JI€ KOTOPBIX CIEAYET COCPEIOTOYUTH
BHHMAaHHE Ha KIIFOUEBBIX MOMEHTaX KOHKPETHOIO TEOPETHYECKOro Marepuana, a
TaK)K€ OpPraHu30BaTh MPOBEACHUE MPAKTUUECKUX 3aHATUN TaKUM 00pa3oM, 4TOObI
AKTUBU3UPOBATh MBILIUICHHE CTYACHTOB, CTUMYJHUPOBAaTh CaMOCTOSATEIbHOE
U3BJICUCHHE UMH HEOOXOIMMOM HMH(POPMAlUM U3 PA3IUYHBIX HCTOYHHKOB,
CPABHUTENbHBIA aHAJIW3 METOJOB pEUIEHUH, COINOCTABJICHHE IOJIYYEHHBIX
pe3yNbTaToB, POPMYIUPOBKY U apryMEHTALIMIO COOCTBEHHBIX B3IJISJ0OB HA MHOTHE
CIIOPHBIE TIPOOJIEMBI.

[lepen HavanoM mpenojaBaHus MPENoiaBaTeI0 HEOOXOAMMO:

- U3Y4UTH pabouyIo MPOrpaMMy, LEIN U 3a/1a4u TUCIUILINHBI,

- YeTKO MPEACTaBIATh ce0e, KaKhe 3HAHUsI, yMEHMSI U HAaBbIKU JOJKEH TPUOOPECTH
CTYJIEHT;

- IO3HAKOMMUTCS C BUAAMHU Y4eOHOM paboThI;

- U3YYUTH COJIEPKAHUE PA3ACIIOB JUCIUTUINHBI.

B Xxone INEKIMOHHOrO 3aHATHs MpenojaBaTeNib JOJKEH Ha3BaTh TEMY,
y4eOHbIE BOINPOCHI, O3HAKOMUTH CTYIAEHTOB C TMEpEYHEM OCHOBHOM U
JOTIOJTHUTENBHON JTUTEPATYPHI IO TEME 3aHSATHS.

Bo BcTynuTenbHONW 4YacTH JIEKIIMM OOOCHOBAaTH MECTO U POJb H3ydaeMoOu
TeMbl B Yy4eOHOW IUCIMIUIMHE, PACKpBITh €€ MpakThdeckoe 3HadeHue. Eciu
YUTAETCS HE NepBast JCKIUs, TO HEOOXOJUMO YBsI3aTh €€ TEMY C MpeblIyleH, He
HapyIIasi JOTUKU HM3JI0KEHHs y4yeOHOro marepuana. JIekuuoo cienyer HauuHaTh,
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TOJIBKO 4ETKO 0003HAUMB €€ XapakTep, TEMY U KPYI' T€X BOIIPOCOB, KOTOpPHIE B €€
xoJie Oy1yT pacCMOTPEHBI.

B OCHOBHOW YacTW JIEKIIUM CIEAYET PACKPbIBATH COJEpKaHUE Y4EOHBIX
BOIIPOCOB, AaKLIEHTUPOBaTh BHUMAHUE CTYACHTOB HA OCHOBHBIX KaTE€TOpHUsX,
ABJICHHUSIX U MPOILECCaX, OCOOCHHOCTAX MX MPOTEKaHMs. PacKppIBaTh CYIIHOCTh U
CoZIepKaHUE PA3MYHBIX TOYEK 3PEHHSI M HAYYHBIX MOJIXO0J0B K OOBSICHEHUIO TEX
WIM WHBIX SIBIEHUH U mpoueccoB. CreayeT apryMeHTHPOBAaHO OOOCHOBATh
COOCTBEHHYIO TO3MIMIO IO CHOPHBIM TEOpEeTUYeCKUM Bompocam. [IpuBoauTh
OpUMepsl. 3a7aBaTh 110 X0y U3JI0OKEHHUS JIEKIUOHHOTO MaTepualla pUTOPUYECKUE
BONPOCHl M CaMOMYy JaBaTb HAa HHUX OTBET. JTO CHOCOOCTBYET aKTHBU3ALUU
MBICIIUTENBHOM JESTENbHOCTH CTYJECHTOB, MIOBBIIICHNIO UX BHUMAHUS U UHTEpeca K
MaTepuaidy JIEKIUHM, ee cojepxaHuto. lIpenonaBarenb [OOMKEH PYKOBOIUTH
paboTON  CTYAEHTOB IO KOHCHEKTUPOBAHUIO  JIEKIIMOHHOTO  MaTepuana,
NOJYEPKUBATh HEOOXOAUMOCTh OTPaKEHHUsSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUI
M3y4aeMoil TeMbI, 0CO00 BBIJEIAS KATETOPUMHBIN anmnapar.

B 3akirounTeNnbHON YacTu JIEKIMH HEO0OXOIMMO c(OopMyJIHpOBaTh 0OO0IIHE
BBIBOJIBbI 110 TEME, PACKPBIBAIOIINE COJIEP)KAHUE BCEX BOMPOCOB, MOCTABJICHHBIX B
nexuu. OOBABUTH IUIAH OYEPEAHOTO0 CEMUHAPCKOr0 WM JIA0OPATOPHOIO 3aHATHUS,
JaTh KpaTKUE PEKOMEHJAlMU 10 IOArOTOBKE CTYJEHTOB K CEMHHApPY WU
nabopatopHoii pabote. OnpenenuTb MECTO M BpeMsl KOHCYJbTAIlUU CTYJECHTaM,
MO>KEJIaBIIUM BBICTYIIUTh HA CEMUHAPE C AOKJIaIaMU U pedepaTtaMu M0 aKTyaIbHbIM
BOIIPOCaM 00CYXAaeMOM TEMBI.

Ilenp mpakTUyecKWx U Ja0OPATOPHBIX 3aHATHI - 00eCHedYuTh KOHTPOJIb
YCBOEHHUSI y4EOHOI0 MaTepuaia CTyJeHTaMH, pacllupeHnue U yriayOieHne 3HaHuH,
MOJIyYEHHBIX MU Ha JIEKUUSAX U B XOJI€ CAMOCTOATENbHOU paboThl. [loBbIIeHNE
3(¢(HEKTUBHOCTH MPAKTUYECKUX 3aHATUH JOCTUTAeTCsl MOCPEACTBOM CO3JaHUs
TBOPUYECKON OOCTaHOBKM, pacIojiararoliel CTYJEHTOB K  BbBICKa3bIBaHUIO
COOCTBEHHBIX B3IJIAJIOB U CYKIEHUU MO OOCYKIA€MBbIM BOIIPOCAM, KEJIAHUIO Y
CTYJIEHTOB NOpadOTaTh Y JOCKH MPU PELICHUH 3a/au.

[Tocne kaxaoro JIEKIIMOHHOTO, JJAOOPATOPHOTO U MPAKTHYECKOTO 3aHATHUS
CIeJIaThb COOTBETCTBYIOLIYIO 3alKCh B KypHajlaX yyeTa MOCEIIaeMOCTH 3aHSATHI
CTYJIEHTaMH, BBISICHUTH y CTAPOCT YUEOHBIX TPy MPUUUHBI OTCYTCTBUS CTYACHTOB
Ha 3aHATUAX. [ IpOBOAUTE rpynnoBbIe U MHAUBUAYAJIbHbBIE KOHCYJIBTALIMH CTYIEHTOB
M0 BOIIPOCAM, BO3HUKAIOUIUM Yy CTYAEHTOB B XOJ€ UX MOATOTOBKH K TEKYIIEH U
POMEXYTOUHOM aTTecTally 1o y4eOHOM NUCHUIUIMHE, PEKOMEHI0BAaTh B IOMOIIb
yueOHbIE U IPyTUe MaTepuabl, a TAKXKe CIPABOUYHYIO JIUTEPATYpY.

OK3aMeH WM 3a4eT MO AUCLUMIUIMHE MPOBOAUTCA B (opMe MUCBMEHHOTO
HK3aMEHa C MOCHEeAYIOUIeH MHIMBUIYadbHOW Oeceloil co CTYJEHTOM Ha OCHOBE
BOIIPOCOB, C(HOPMYJIMPOBAHHBIX B 3aUETHBIX WMJIM 3K3aMEHAIIMOHHBIX Oujertax. B
OuJIeT BHOCHUTCS JIBA TEOPETUYECKUX U OJUH MPAKTHUECKUN BOMIPOC U3 Pa3INUHbBIX
pa3zieyoB NUCUUILIMHBI JIJIs1 O0Jee MOJHOW MPOBEpKU 3HAHUM cTyAeHTOB. OleHKa
BBICTABJISIETCS MperoAaBaTereM U 0O0bsBiseTcs mocie oTrBera. IIpenonasarens
NPUHUMAIOIIMKA  3a4eT WM DHK3aMEeH JIMYHO HECEeT OTBETCTBEHHOCTh 3a
MPaBUILHOCTD BHICTABIICHUS OLIEHKH.
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[Tpunoxxenue 1.

CTpykTypa U cofep:kanue TUCHUIIUHBI «CONPOTHUBJIEHHE MATEPHAJIOB) IO CHEUATbHOCTH
23.05.01 «<Ha3emHble TPAHCHOPTHO-TEXHOJIOTHYECKHE CPEICTBA»

(cmenuasmcT)

Buasl yueoHOM paboThI,

Ne = = § BKJIIOYasi CAMOCTOSATEIIbHYIO Bunel caMmocTosTenbHOM paboThI dopma
. /;1 Paznen § 2 3 paboTy CTYICHTOB, U CTYACHTOB arrecralyu
8 é E TPYAOEMKOCTh B yacax
o
JI. | Mp. | J1a6. | CPC | KCP | K.P.|KIL| PI'P | Ped. | Kpa6. | D | 3
Tpernii cemectp
11 OcCHOBHBIE TOHATHS, METOL 3 1 9 9
ceueHui
1.2 | BBogHOE MpakTHYECKOE 3aHATHE. 3 1 2
JlaGopatopnas pabota Nel.
1.3 «HcnblTaTeNbHbIE MAIIMHBI U 3 1 2 2
U3MEPUTEIIbHBIC TTPUOOPHI»
Onpenenenus. BuyrpenHue
CHJIOBBIE (DaKTOPBI, HATIPSKCHHS
2.1 | u pedopmanyu npu pacTsoKeHUH | 3 2 2 2
— C)KaTuu mpsiMoro Opyca. 3aKoH
I'yka. Koadduument [lyaccona.
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2.2

Pacuet Opyca Ha pacTskeHue-
cxkarue. [loctpoenue smrop

BHYTPEHHUX CHJIOBBIX (DaKTOPOB.

3anac mpoOYHOCTH.
Brimaua PI'P Nel.

3.1

Hanpsbxennst Ha HAKITIOHHBIX
miomankax. IlorennmanbHas
SHEPTHsI YIPYTHX AehopMaIii.
CraTuuecku HeolpeIeIMMbIe

3a1a41 Ha pacCTsHKCHHUC — CKATHUC.

Y4eT MOHTaXHBIX 3a30POB U
TEMIIEPATYPBHI.

3.2

Pemenue cratuuecku
HCOIIPCACIUMBIX 3aaa4 IMPU
PACTAKCHUM - CIKATHU

3.3

Jlabopartopnas padorta Ne2.
HcnpiTanue maTepuanoB HA
pacTsKEHUE.

4.1

HcnpiTanue matepuanoB HA
pacTsKEHHE-CIKATHE.
OnpeneneHne MEXaHMYECKHX
xapakrepuctuk. [Ipenen
ITPOYHOCTH.

4.2

Onpenenenne HANPSHKEHUN U
aegopmanuii B CTEPKHIX IpU
U3MEHEHUH TEMIIePATYPHI.
MOHTaXHbIC YCHUJIHSL.

5.1

Onpenenenne. Hanpsokenus u
nedopmaru. 3aKOH MapHOCTH
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KacaTeJIbHBIX HAIIPSIKESHUM.
3akon ['yka npu criBure.
Hanpsbxennst Ha HAKJITIOHHBIX
miomankax. IloreHnmanbHas
sHeprus npu capure. CBs3b
MEXy MOJIYJISIMU YIIPYTOCTH
MIEPBOT0 U BTOPOTO PO/JIa.
YcoBusi MPOYHOCTH.

5.2

Pacuernrie Ccly4daun qUuCTOIro
caBura. Y cloBHUE IIPOYHOCTH.

5.3

Jlaboparopnast pa6ota Ne3
«HcripITaHnEe MaTepUalioB Ha
CKATHE»

6.1

Kpyuenue 6pyca kpyrioro
MIONIEPEYHOTO CEUCHHSI.
BuyTpennue cuinoBbie (haKTOphl,
HanpspKeHUst U ieopMalivu.
[TorennmanbHas sHEprus
nedopmaruu. Pacuersr Ha
MPOYHOCTD U KECTKOCTb.
HcnpiTanne matepuanoB HA
Kpy4Y€HHUE

6.2

Ornpenenenne BHyTpEHHUX
CHJIOBBIX (DAKTOPOB MPH
KkpydeHuu. Iloctpoenune smrop.
Pacuet Ha poYHOCTH U
’)kecTKOCTh. Beimaua PI'P Ne2

7.1

Kpyuenwne 6pyca
MPSAMOYTOJIBHOTO MONEPEYHOTO
cedeHus. Jleruranamusi CeUeHusI.
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Kpydenne TOHKOCTEHHOTO Opyca
3aKpPBITOTO M OTKPBITOT'O
npoduis. [IpubnuxeHHbIN
crioco0 pacyeta. CTaTUYECKH
HEOIIpeIeTMMBIC 3a/1a4H Ha
KpydJeHHe.

7.2

CraTruecku HeolpeaenuMble
3a/1a4u Ha Kpy4YeHHe

7.3

JlaGopartopnas pabota Ne4.
«Onpenenenne monyisa FOHra n
koaddurmenta [lyaccona»

8.1

PacueT BUHTOBBIX
HUAJIMHAPUYECKNAX PYKHH.
OnpeneneHue HaNpsKEHUN B
npyxuHax. Paznuunelie criocoobl
ONpeIEeTCHUS IEPEMEILICHAN B

IIPY’KUHAX.

8.2

Pacuer cratudecku
ONPEACTUMBIX U CTATHYECKH
HEOMPEIETUMbIX KOHCTPYKIIHM C
Mpy>KUHAMH

9.1

[Tnomane. CtaTuueckue
MOMeHTEL. OceBbIe U
LEHTPOOEIKHBIE MOMEHTHI
nHepuuu. [lonspHslii MOMEHT
uHepuu. Pannyc nnepiuu.
3aBUCUMOCTh MEXY MOMEHTaAMH
WHEPLHUHU [PU NapajlIeIbHOM
MEPEHOCE U IPU OBOPOTE OCEH.
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9.2

Onpenenenue NoJIOKEHUs LIEHTpa
TSDKECTH U TEOMETPUUECKUX
XapaKTEPUCTUK TIIOCKHAX
ceuenuid. Bergaua PI'P Ne3.

9.3

JlaGopaTtopnas pabota Ne5.
«HcripITaHne MaTepralioB Ha

yaap»

10.1

I'maBHBIC OCH U TIaBHBIC
MOMCHTBI HHCPIIHH.
OHpeI[CJ'ICHI/IC ITOJIOKCHUA
TJIaBHBIX OCEH U BBIYHCIICHUC
3HAYCHUH TJIaBHBIX MOMEHTOB
HHCPIHUHU PA3ZIINIHBIX
ITOIICPCYHBIX CCUCHUIA.

10

10.2

OnpeneneHne noI0KeHUs
TJIABHBIX OCEH CII0KHOU (DUTYPBI
Y 3HAUYEHU TJIaBHBIX OCEBBIX
MOMEHTOB MHEPIIMU U MOMEHTOB
CONIPOTHUBIICHHUSI.

10

111

Onpenenenne. Buyrpennue
cunoBble paktopsl. [locTpoenue
AMIOP MONEPEUHBIX CUIT U
U3TUOAIOIINX MOMEHTOB.
JuddepennmansHbie
3aBUCUMOCTU MEXIY
U3ruOa0IIMM MOMEHTOM,
MOINEPEYHON CHIION U
WHTEHCUBHOCTHIO
pacnpeneeHHON Harpy3KHu.

11
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HopManbsHoe HamnpsiKeHUe Ipu
YUCTOM HU3THOE.

11.2

OmpeneneHne BHYTPEHHUX
CWJIOBBIX (DAKTOPOB MpHU U3TUOE.
[TocTpoeHue 310p 1 UX aHATU3 C
nomoInbpio AuddepeHnanbHON
3aBHCHMOCTH.

11

11.3

JlaGopartopnas padota Ne6.
«HMccnenoBanue HaNpsHKEHHO-
nehOpMUPOBAHHOTO COCTOSTHUS
TOHKOCTEHHOM TpYOBbI IPH
KPYUCHUM»

11

121

DopMyIbl 1715 ONPeeIICHUs
HOPMAJIBHBIX M KacaTeIbHBIX
HaMpsHKEHUH B IOTIEPEUHBIX
CedeHHsIX Opyca npu
nornepeyHoM u3rube. Ycinoue
CTaTUYECKON TPOYHOCTH.
ParnmonanbHbie POPMBI CeUeHUs
6anok. [loTeHnmanbHas SHEpPrusl.

12

12.2

Ornpenenenne HOpMAIBHBIX U
KacaTeNbHBIX HANPSDKEHUHN B
6anke npu m3rude. [Togdop
CeueHusl.

12

131

HuddepenmnmansHoe ypaBHEHUE
YIPYTOil OCH OaJIKH.
Onpenenenne nepeMenieHUn.
WNnrerpan Mopa. [IpaBuno

13
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Bepemaruna. Teopema
KacTtunbsHo.

13.2

Ornpenenenue nepemMenieHui B
OaJikax ¢ MOMOIIIBI0 UHTETpaIa
Mopa (mpaBuiio Bepemaruna)

13

13.3

JlaGopaTtopnas padota Ne7.
«OrmpefienieHre HaNPsHKEHU B
OaJike TIpH MIOCKOM YHCTOM
n3ruoe»

13

141

banka paBHOroO CONPOTHBIICHHUS.
M3ru0d TOHKOCTEHHBIX OAJIOK.
LlenTtp nzruba.

14

14.2

Ornpenenenue nepemMenicHui B
OaJike C TOMOIIIbIO
mudepeHITnanbHOT0 ypaBHEHUS
YOPYrou JMHHM.

14

151

Knaccudukanus cTepkHEBbIX
cucteM. [loctpoenue smrop
BHYTPEHHUX CHJIOBBIX (DaKTOPOB
JUTS] TUTOCKUX PaM.

15

15.2

Pacuer cratnuecku
OINPEEIIUMBIX IIJIOCKUX paMm.
[TocTpoenue amrop.

15

15.3

JlabopaTopHast pabota Ne§
«OmnpeneneHue nepeMenieHui B
OaJIKe TIPH MOTEPEYHOM U3THOE

15
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16.1

HNuTerpansr Mopa miist
ONpeIETeHUS TIEPEMEILICHAN B
CTEP’KHEBBIX CHCTEMAX.
Teopema o B3auMHOCTH paboT U
MEPEMEIICHUN.

16

16.2

Ornpenenenue nepemMenicHui B
TUTOCKUX pamax.

16

17.1

[ToHsATHE O CTENEHIX CBOOOIEI U
cBs3U. MeToJ1 cu.
Kanonunueckue ypaBHeHUs
METOJ1a CHJI.
HMcnonp3oBaHue CBOMCTB
CUMMETPHHU.

17

17.2

Ornpeznenenne Noa0XKEeHUs IEHTpa
n3ruba. Pacuer 6anok
MEPEeMEHHOT0 CEYEHUS TI0 JUTHHE.

17

17.3

Jlabopartopnas paborta Ne9
«HccrnenoBanne HanpsiKEHHO-
ne(OpMUPOBAHHOTO COCTOSIHHS
KOHCOJIBHOH OaJIKi paBHOTO
COIIPOTHUBJICHUS U3THOY»

17

18.1

Pacuer ctatnuecku
HEOMNPEACIUMBIX OAJIOK B paM.

18
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OrnpeneneHue nepemMenicHui B

CTAaTUYCCKN HCONIPCACITNMBIX
CHUCTCMaAx.

OmnpeneneHue npeaenbHbIX

18.2

HArpy30K MpH pacTsKeHUH-

C)KaTUU U U3TM0€ CTEPIKHEM.

18

Bcero 3a 3-uii cemecTp

36

36 18 90

3PIP

HapH)KCHHOG COCTOAAHHUC B TOYKC.

YerBepThlil ceMecTp

19.1

TeH30pbl HANPSKEHUN U
nedopmarnuit. OnpeaeneHue
HaIpPsHKEHUNM B HAKJIOHHBIX

TJIOIIA IKaX.

Pacuer ctatnuecku

1-2

19.2

HEOMPEeACIUMbBIX OAIIOK METOJIOM
cui. Bermaua PI'P Ne4

JlaGopartopnas pabota

1-2

19.3

«OKCcIepuMEHTANIbHAS ITPOBEPKaA
TEOPEMBI O B3aUMHOCTH padoT»,
«HccnenoBanye HaNpsKEHHOTO
COCTOSIHMSI IJIOCKOM paMbD»
['1aBHBIE MJIOIIA/IKU U TJIAaBHBIE

1-2

20.1

HanpsbkeHus. Mcenenosanue
HaIPS>KEHHOTO COCTOSIHUS C
IIOMOIIBI0 Kpyra Mopa. Bunsl

HAIps>KCHHBIX COCTOSIHU.

3-4 2
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20.2

Pacuer cratnuecku
HEOTPEICITUMBIX PaM.

20.3

JlaGopaTtopnas pabota
«OmnpeneneHne peakiiuu B orope
OJHOMPOJIETHOW CTaTUYECKHU
HEOTpeeIUMON 0K,
«MccnenoBanrie HAMPsHKEHHOTO
COCTOSIHHSI TIJIOCKOM CTAaTUYECKHU
HEONPEACIUMON paMb»

3-4

21.1

O06001eHHbIH 3aK0H ['yKa.
O6bemuas nedopmarius.
DHeprus ynpyrux aedopmariui.
CI10’)kHO€ COTNIPOTHBIICHUE.
Kputepuu BO3HUKHOBEHUS
MJIaCTUYECKUX AehopmaIui.
I'nnore3a MakcUMaIbHBIX
KacaTeJIbHBIX HAIMPSIKSHUM.

5-6

21.2

Ornpesenenne BETUYHH TJIABHBIX
HaIPSHKEHUN U TTOJIOKEHUS
riaaBHbIX Tiomaaok. Kpyr Mopa.
Breigaga PI'P Ne5

21.3

JlabopaTopHast paboTa
«HccnenoBanne HaPS>KEHHOTO
coCTOsiHUs Opyca npu
BHEIICHTPECHHOM PaCTSKCHU)

5-6

22.1

I'mnore3a moTeHIMAIBLHOMU
SHEpPTuH POPMOU3MEHEHHS.
Teopus npounoctu Mopa.
[ToHsITHE MEXAHUKU pa3pyLIEHUS.

7-8
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N3rub ¢ kpyueHrueM 6anok
KPYTJIOTO H MPSIMOYTOJIEHOTO
CeueHUsl.

22.2

Pacuer npocTpancTBEHHOTO
Opyca. Kpurepuu npoqHoCcTH.

7-8

22.3

JlaGopaTtopnas pabota
«MccnenoBanmne HanpsHKEHHO-
nehOpMUPOBAHHOTO COCTOSTHUS
KOHCOJIBHOTO CTEPKHS TIPH
KOCOM H3THOe»

7-8

23.1

Onpenenenue CI0KHOTO BUAA
Harpyxxenus. Kocoit u3ruo®.
BHenieHTpeHHOE pacTsiKeHHe —
CoKaTHe.

9-10

23.2

Pacuer aneMeHTOB KOHCTPpYKIMIA
IIPU CII0KHOM HaINPSKEHHOM
COCTOSIHHH, pac4eT
TOHKOCTEHHBIX COCYAO0B IO/
BHYTPEHHUM JIABJICHUEM

9-10

23.3

JlaGopaTtopnas pabota
«HccnemoBanne HaPSHKEHHOTO
COCTOSIHUS Opyca OOBINOMI
KPUBHU3HBI IIPU MTOTIEPEIHOM
n3rude»

9-10

24.1

N3rub c kpyyerrnem. OOmmii
cllydail HarpyxeHus opyca.
Pacder TOHKOCTEHHBIX COCY/IOB
MOJT ICHCTBUEM BHYTPEHHETO U

11-12
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BHEIIHETO JaBlieHus. BoiBoa
dbopmynsl Jlamnacca.

24.2

PacueT TOJICTOCTEHHBIX
NUINHAPOB HA IMTPOYHOCTH

11-12

24.3

JlaGopartopnas padota
«HcnbITaHne TOHKOCTEHHOTO
Opyca OTKpBITOrO MpoUiIs Ha
U3rud v Kpy4eHue»

11-12

25.1

[{uknyeckoe HarpyKeHue.
MexaHu3M yCcTalOCTHOTO
paspyuienusi. KpuBbie ycranocTu.
[Ipenen BBIHOCIUBOCTH.
DakTophl, BIHUAIONIME HA
COIIPOTUBJICHHUE YCTAIOCTH
Jeranieid. XapakTepUCTUKH IIUKIIA
MEPEMEHHBIX HANPSKEHUH.
JnarpamMmma npeaenbHbIX
AMILIHATY]I.

13-14

25.2

Pacuyer Bana Ha cTaTHYeCKy1O
npo4HOCTh. [locTpoeHue smrop
MOMEHTOB, BEIOOD pa3MepoB.
Pacuer Basia Ha yCcTanoCTHYIO
npoyHocTh. OnpenenexHue
kod(duirenTa 3amaca
YCTaJIOCTHOM ITPOYHOCTH.
Breimaua PI'P Neé6.

13-14
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25.3

JlaGopaTtopnas pabota
«OrmpefienieHne TeoOpeTUIeCcKOro
Ko3(ppuimenTa KOHIIEHTPAIITU

HaIPSOKECHUN»

13-14

26.1

OcCHOBHBIE TOHATUSA U
onpeaeneHus. Y CTOMunBas u
HeycToiunBas GOpMBbI YIIPpyTroro
paBHOBecusi. Kputnueckas cuina.
®opmyna Dunepa. [Ipenens
MIPUMEHUMOCTU (HOPMYIIBI
Diinepa. DMnupuueckas
dbopmyna SAcunckoro. [Toreps
YCTOMYHMBOCTH HPH
HaNpsHKEHUSIX, MPEBBIIAIOIINX
Mpees NPOnOPLUHOHATBHOCTH.
Panmnonanbubie hOpMBI
MOTMEPEYHBIX CEYEHHM CHKATHIX
CTEPIKHEU.

15-16

26.2

PacueTsl Ha yCTOMYMBOCTD NpH
Pa3JIMYHBIX BapUAHTAX
3aKpEIUICHUSI CTEPIKHSL.

15-16

26.3

JlaGopartopnas pabota
«HccnenoBanue ycTonuuBOCTH
IPSIMOTO LIEHTPAJIBHO-CKATOIO

CTEPKHS»

15-16

27.1

VYuer cuit nHepuuu. Hanpsoxenus
BO BPAILIAIOLIEMCS KOJIBIIE.
Hanpsoxenus u nepeMelieHus B

YOPYTrOU CUCTEME IIPU yaape

NaJAIOLKM IPy30M. YUeT Macchl

17-18
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YIIPYTOH CHCTEMBI.
Koaddurment nuHaMHIHOCTH.

Kpyrsammui ynap.

OnpeneneHue HaNPsHKEHUN U

27.2 nepeMeIeHui B CUCTEME TIPH 17-18 4 4 +
ylape najarolyM Ipy30M
JlaGoparopnas padota Nel8.
273 «MccnenoBanne paboOThI CTEPKHS 17-18 4 4
IIPU MIPOJIOJILHO-TIOTIEPEYHOM
n3ruoe»
Bcero 3a 4-bl1ii cemecTp 18 | 36 36 90
NTOI'O 54 | 72 54 180 6PT'P
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Ipunoxenune 2 K
pabodeii mporpamMme
MUWHHUCTEPCTBO OBPA30OBAHMS 1 HAYKY POCCUIMCKOM ®EEPAITAN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXJIEHUME BBICIIIEI'O OBPA3OBAHISI
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Crnenuansaocts: 23.05.01 HASEMHBIE TPAHCOIIPTHO-TEXHOJIOIT MYECKUE CPEJCTBA
OII (npodmiip): «KomMibroTepHOE MOJAETUPOBAHNE TPAHCIIOPTHBIX CPEACTBY

dopma o0ydeHHs: OUHas

Ka(I)eL[pa: HI/IHaMI/IKa, IMPOYHOCTb MAIIMH U COIMPOTHUBJIICHHUC MATCPHAJTIOB

POH/I OHEHOYHBLIX CPEJICTB

MO JUCLUTIIAHE

ConporuB/ieHHEe MAaTePUAJIOB

CocraBurenn:
Jouent, k.1.H. Ocunos H.JL.
Pri6axoBa M.P.
Jlykbsanos M.H.

Mocksa, 2021 ron
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NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLWA

Tabnuua 1

COl'[pOTI/IBJIeHI/Ie MaTepuaioB

®PI'OC BO 23.05.01 HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

B mporiecce ocBoeHUS TaHHOUM TUCIUIUIMHEI CTYICHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIONIUE
IIpodeccnonanbHbIe KOMIIETEHIIUN

KOMIIETEHIIUHU Ilepeuenb koMmnoneHToB | TexHoJorMst dopma CreneHu ypoBHeil 0OCBOCHHUSI KOMIIETECHIM
NHIEKC | ®OPMYJINPOBKA (¢GopMupoBaHHsA | OLICHOYHOIO
KOMIIeTeHIIUH cpeicTBa
OIIK-1 | CnocoOeH cTaBUTH U 3HATh: Jlexuus, K/P Ba3oBblii ypoBeHb

pemath MHXEHEpHbIe U | - MeToibl pacuera naboparopHast PI'P - CII0COOEH CTPOUTD SMIOPbI BHYTPEHHUX
HAyYHO-TEXHUYECKHUE KOHCTPYKUMIA HA pabora, 3JIP CHJIOBBIX (DaKTOPOB, HAPSIKEHUI U
3agaun B chepe cBoeit MIPOYHOCTb, )KECTKOCTh U | camocTosiTenbHas | T nepeMenieHui
npodeccuoHanbHOM YCTOWYUBOCTh pabota 3 - croco0OeH NMPOBOAMUTH PacyeThl Ha
JESITEIbHOCTH U HOBBIX | - PanionanbHbie (GOpMBI IK3 MIPOYHOCTb, )KECTKOCTh U YCTOMYUBOCTh
MEXKIUCLUTUTMHAPHBIX CEUEHUH AJIEMEHTOB - OIIPENENATh JTUHENHBIE U YIIIOBBIE
HarpaBJIeHUM C aBTOMOOWIISA U TPAKTOpa MepEeMEIICHUs B )K\2JIEMEHTaX KOHCTPYKIUI
HCIIOJIb30BaHUEM MIPH pa3IMYHbIX BUJAX IIPU IPOCTHIX BUJIaX HATrPyKEHUS
€CTECTBEHHOHAYYHBIX, Harpy>KeHus IloBbIlIEHHBIH YPOBEHD
MaTeMaTUYECKUX U yMeTh: - croco0eH NMPOBOANTH PACUEThl HA TPOYHOCTb,
TE€XHOJIOTUYECKHUX - IIpoBoanTh pacueTsl Ha KECTKOCTh U YyCTOMUMBOCTb, 1aBaTh
Mojiesnen MIPOYHOCTb, )KECTKOCTh U PEKOMEHIALMHY N0 YJIYUIIEHUI0 KOHCTPYKIIUU

YCTONYHUBOCTh - OIIPEJENSATh JTUHENHBIE U YTIIOBBIE

- OnpenensaTe TMHENHBIE IepeMeNIeHUs TONEPEYHBIX CEUEHNN

U YTJIOBBIE NIEPEMEIECHHUS 3J€MEHTOB KOHCTPYKIIMH IIPHU Pa3IMUHbIX

MOTIEPEYHBIX CEYCHU BHJIaX HarpyXKeHUs

MIPU Pa3IUYHBIX BUAAX

Harpy>keHus

BJIA/I€Th:

- Meronamu pacuera Ha

IIPOYHOCTH U )KECTKOCTh

- MeTogamu noctpoeHust

SIIOP BHYTPEHHUX




CUJIOBBIX (haKTOPOB,
HaIpsDKEHUN U
NepeMeIeHu




[Ipunoxenue 2

K paboueii nporpamme

Hepeqenb OICHOYHBIX CPEACTB MO TUCHUIIJINHE «COHPOTHBJ’ICHI/IC MaTepuajgaoB»

HanmeHnoBanue
No OLEHOYHOTO IIpencraBneHne OUEHOYHOIO
OC KpaTkas xapakTepucTHKa OLIEHOUYHOT'O CPEACTBA cpexnctsa B POC
cpeAcTBa
KontponbHast  (CpencTtBo MNpOBEpKM YMEHUH IPUMEHATH
p Pes DOBEp Y p IIpuMepb! KOHTPOJIBHBIX
1 pabota MOJy4eHHbIE 3HAHMUA [UId pelleHus 3a7ay sanad
(K/P) ONPEAEIIEHHOTO THIIA IO TEME WU Pa3eny
PacueTHO CpencTBO TMPOBEPKM YMEHUH TNPUMEHATH
rpadueckas [10JIy4EeHHBbIE 3HaHUs 1o 3apaHee [Tpumep 3ananus ais
2 p AGoTa OIpEECIEHHON METOAMKE /IJIsl PELLIEHUS 3aa4 BBITTOJIHEHUS pAaCUETHO-
IEPFP) WIN 33/1aHUi 110 MOJYJIIO WJIM JUCLMIUIMHE B rpapudeckoil padboTbl
LICJIOM.
Cuctema CTaHIAPTU3UPOBAHHBIX  3a/1aHUM,
3 Tect MO3BOJISIOIIAS aBTOMAaTU3HUPOBATH [Tpumeps! TeCTOBBIX
(T) npolelypy H3MEpeHHMs YpOBHS 3HAHUH U 3aJaHui
yMEeHMH 00yJarolerocs.
3 CpelcTBO HPOBEPKM YMEHUH M HABBIKOB IIO
amuTa
6o I;O ojf [ACTIONB30BAHMIO UCTIBITaTeNbHOTO | [IprMepHBIe BOIIPOCHI TSt
1 TOPHOU
4 g 60TE | 000pYyIOBaHUS M H3MEPUTENbHBIX NMPUOOPOB, | 3aIMTHI Ja0OPATOPHBIX
P (371P) 00pabOTKe IKCIIEPUMEHTAIBHBIX JTAaHHBIX U UX pabot
CpPaBHEHHIO C TEOPETUUECKUMU pacuyeTaMH
CpelncTBO  NIpOBENEHUs  MPOMEXKYTOUHOM
ATTECTAIMU TI0 PE3YJIbTaTaM BBIITOJIHEHHS BCEX
3auer . [Tpumepsl 3aueTHBIX
5 3) BUJIOB yueOHOI pabOThl B TEUEHHUHU CEMECTpA C OYIICTOR
MPOCTaBICHUEM OLIEHKU «3a4YT€HO» WJIU «HE
3aYTEHO»
CpeacTBO  HpOBEAEHUS  IPOMEXYTOUHOM
QTTECTAallUU 10 PE3yJIbTaTaM BBIOJIHEHHS BCEX
. [Ipumepsr
DK3aMeH BUJIOB Y4eOHOU pabOTHI B TEYCHUHU CEMECTpa ¢
6 HK3aMEeHaIlMOHHBIX
(Ox3) MPOCTaBICHUEM OLIEHKHU «OTIIMYHOY, GIIICTOR
«XOpOILIO», «YIOBIETBOPUTEIBHO» WU «HE

YAOBJICTBOPUTCIILHO»
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[Tpunoxxenue 3

IIpumep 3a4eTHBIX OMJIETOB
1o kypcy «ConporusjieHne MaTepHAJIOB»

MUHUCTEPCTBO OBPA30BAHMS 1 HAYKU POCCUUCKOI DOEJEPAILINN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXJIEHUE BBICIHIEI'O
OBPA30BAHMUS
«MOCKOBCKHI MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM ITOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IuHAMUKa, IPOYHOCTH MALIMH H CONPOTHBICHHE MATCPHAIIOBY
Jucrumiraa ConpoTHBICHHE MaTEPHAIIOB

CrrertmansHOCTS 23.05.01 «HazeMHBIE TpaHCTIOPTHO-TEXHOJIOTHYECKHIE CPEICTBAY

Kypc 2, cemectp 3

3AYETHBIA BIIET Ne 7.

1. Hanpsbxkenus u aedopManivu mpy cBUre. 3aKOH MapHOCTU KacaTeIbHbIX HAMPSKEHUH. 3aKOH
I'yka npu cnsure.
2. CTaTu4ecKy HeompeneIuMbIe 3a7]a4i Ha PACTSHKEHUE — CKaThe. Y YeT MOHTaXKHBIX 3a30POB U

TEMIICPaTYyPHI.
3. 3ajaua
VTBepiKIeHO Ha 3acefaHun Kadeapsl «  » 20__ 1., mporoxon Ne .
3aB. kadeapoit /A.A.CxBop1iOB/
Hepequb BOIIPOCOB K 3a4CTy
BOHpOCbI K 3a4eTy Koa xomMmerenumnn
Iemn w 3amaum kypca. HMcropuss pasBuTHs Haykd O OIIK-1

npoyHocTH. OCHOBHBIC THITOTE3bI U AomymeHuss. OOBbEKTHI
pacdera ¥ pacueTHbIC CXEMBI

Cunbl  BHENMIHME ©  BHYTpeHHUE. MeTon  ceuyeHui. OIIK-1
BHyTpeHHne critoBbie (pakTOpBI

Hanpspkenue. CBsizb  HanpspKEHUM € BHYTPEHHUMH OIIK-1
CUJIOBBIMHU (DaKTOpaMu

JlebopMmanmu 1 miepeMenieHus OIIK-1
BuyTtpennue  cunoBeie  (aKTOpPBI,  HANPSDKCHUS U OIIK-1

nedopMaly Npy PacTsHKEHUH — CKATUU TIPSIMOTo Opyca

Hanpspkenuss Ha HaKJIOHHBIX IUTomaakax. [loreHimanpHas OIIK-1
DHEPTUS YIPYTruX aedopmaruit

3akoH ['yka. Koadduument Ilyaccona OIIK-1
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HcnblTanue wmarepuanoB Ha pacTsDKEHHME —  CoKaTHeE.
MexaHnueckue XapakTepUCTUKH. JluarpamMmel pacTsSKEHUs
peaJbHbIE U CXEMAaTU3UPOBAHHbIC

OIIK-1

[IpenenbHasgs  Harpy3ka.  YCJIOBHS ~ NPOYHOCTH  MpH OIIK-1
PacCTsHKEHUU-CHKATUN

Hanpsoxenuss u peopManiii npu CABUTE. 3aKOH MapHOCTH OIIK-1
KacaTeJIbHbIX HANPSHKECHUN

HanpsixeHus: Ha HAaKJIOHHBIX TUIOLIAAKAX IPH CIABUIe OIIK-1
[ToTeHnuanbpHas 3HEPrus YNpyrux aeGopManuii Mpu CABUTE. OIIK-1
VY ca0BUS TPOYHOCTH U HKECTKOCTU

CBsi3b MEXAY MOIYJISMH YIPYrOCTH TEPBOTO U BTOPOTO OIIK-1
pona. 3akoH ['yka npu casure

IImomans. Cratuueckue MOMEHTBI. OceBrle u OIIK-1
LEHTPOOE)KHbIE MOMEHTBHI HHEpUMU. [loNgpHBIE MOMEHT

uHepuuu. Paanyc nunepuuun

3aBUCUMOCTh ~ MEXKJIy  MOMEHTAMH  HWHEPUHH  TpH OIIK-1
napajuieJIbHOM NMEPEHOCE OCel

3aBUCUMOCTh MEXAY MOMEHTAMH HMHEPLMHU INPU ITOBOPOTE OIIK-1
ocen

['maBHBIE OCH U TJ1aBHBIE MOMEHTHI MHEepLUU. OnpeneseHue OIIK-1
MOJIO’KEHUS T1aBHBIX OCEW U BBIUMCIICHUE 3HAUEHUN TIIaBHBIX

MOMEHTOB UHEPLIUU PA3JIUYHBIX MONEPEYHBIX CEUEHUHN

Kpydenne Opyca Kpymjioro TONEPEYHOTO  CEUEHUSI. OIIK-1
BuyTpenHue  cuioBble  (aKTOpbl,  HANpsSOKEHUS U

nedhopMaliii Ipyu KPyIeHUH

[loTeHnmanbHas 53Heprus AepopMaludd MPU KPYUEHUHU. OIIK-1
PacyeTsl Ha MPOYHOCTD M )KECTKOCTh IPHU KPYUEHUHU

Pacuer BUHTOBBIX LWJIMHIAPUYECKUX MpYKUH. OnpeneneHue OIIK-1
HampspkeHUd B mpyxuHax.  PaznuusHble  crmocoObl

olpesiesieHus IepeMEIICHUN B PYKUHAX

Kpydenne Opyca mpsiMOYroJIbHOTO TONEPEYHOTO CEUYCHUSI. OIIK-1
Jlermanarmusi ceueHus

CraTtuuecku HEOIpeaeIUMbIE 3a/1a4l Ha KPydeHUE OIIK-1
N3rub. BuyTtpeHHue cuiioBble (akTopbl mpu  U3ruoe. OIIK-1
[loctpoeHue »smo0Op MOMEPEYHBIX CHJI M HM3rHOAOLIUX

MOMEHTOB

HubdepennmanbHbie 3aBUCUMOCTH MEXITY U3THOAI0NINM OIIK-1
MOMEHTOM, ITONIEPEYHOMN CUIION U UHTEHCUBHOCTBIO

pacnpeeNeHHON Harpy3Ku

HopmainbHoe HanpsikeHue Npyu YUCTOM U3rude OIIK-1
KacatenbHbIX HaNpspKEHUH B MONIEPEUHBIX CEUEHUAX Opyca OIIK-1

MIPH TIOTIEPEYHOM U3THOE
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YcnoBue ctatnueckoil mpounoctu. Parmonansabie OpMbI
ceuenus O6anok. [lorennmanbHas sHeprus

OIIK-1

HuddepennnanbHoe ypaBHEHUE YIIPYTOl ocH OalKu OIIK-1
HNnrerpan Mopa u npasuio Bepemarnna OIIK-1
banka paBHOrO COMPOTHUBIIEHUS U3THOY OIIK-1

MMHUCTEPCTBO OBPA30OBAHUS Y HAYKU POCCUICKOM ®EIEPALIUU
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHHWE BBICIHIEI'O

OBPA30BAHUA

«MOCKOBCKHM MOJUTEXHUYECKUI YHUBEPCUTET»

(MOCKOBCKHWM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IuHAMUKa, IPOYHOCTH MALIMH H CONPOTHBICHHE MAaTCPHAIIOBY

Jucruniraa ConpoTHBICHHE MaTEPHAIIOB
CrrertmansHOCTH 23.05.01 «HazemHBIE TPaHCTIOPTHO-TEXHOJIOTHYECKIE CPEACTBAY
Kypc 2, cemectp 4

3K3AMEHHAIIMOHHBINA BIIET Ne 10.

1. Knaccudukanms cTepXHEBBIX cUCTeM. Teopema 0 B3aMMHOCTH padOT U NepeMeTeHHH
2. YeroiiumBas u HeycTolumBas (opMmbl yrpyroro pasHoBecus. Kpuruueckas cuna. @opmyna

Diinepa.
3. 3amaua

VTBepiKIeHO Ha 3acefaHuu Kadeapsl «  » 20  r., mporokon Ne .

3as. kadenpoit /A.A.CxBOpIOB/

ITepeueHb BOPOCOB K 3K3aMEHY

Bomnpocsl k 3k3amMeny

Koa xomnerennuu

nedopMarimid.

CrepxHeBas cucremMa. Krnaccudukamusi  CTEp>KHEBBIX OIIK-1
CUCTEM.

Teopema 0 B3auMHOCTH PabOT U MEPEMEIIICHUN. OIIK-1
Teopema Kactunuaso. OIIK-1
Nurerpanst Mopa s onpenesieHHs] NEPEMENICHU B OIIK-1
CTEP)KHEBBIX CHCTEMaXx.

[lousgstne o creneHsx cBoOOABI W CBA3KM. MeTOom CHIIL. OIIK-1
KanoHnueckue ypaBHEHUS METOa CHIL

Pacuer cratuyeckd HEONpEAEIMMBIX OaloK H  pam. OIIK-1
Hcnonb30BaHue CBOMCTB CUMMETPHU.

OrnpeneneHue nepeMeeHuid B CTaTHYECKH HEOTTPEASTUMBIX OIIK-1
CUCTEMAX.

Hapsxkennoe cocrosinne B TOUKe. T€H30pbl HANPSHKEHUN U OIIK-1
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OnpeneneHre HaNPsHKEHUH B HAKJIOHHBIX IUIOIIAJIKAX TIPH
IIJIOCKOM M3ruode

OIIK-1

['1aBHBIE TIOIIAKY U TJIaBHBIC HAIIPSIAKEHUS. OIIK-1
HccnegoBanue HaMpsKEHHOTO COCTOSTHUS C TIOMOIIIBIO KpyTa OIIK-1
Mopa.

Bunbr HanpspkeHHBIX cocTossHUN. O000eHHBIN 3aK0H [ yKa. OIIK-1
O6bemHas aedopmaiusi. JHeprus ynpyrux aedopmariuii. OIIK-1
CnoxHoe conporuBieHue. Kpurepun BO3HUKHOBEHHS OIIK-1
mIacTUIeckux jaedopmanuii. [umoresa MaKCUMaTbHBIX

KacaTeJIbHBIX HAMPSHKESHU.

['unore3a mnOTEHUUANBHON JHEpruu  (HOPMOU3MEHEHUS. OIIK-1
Teopus npounoctu Mopa.

M3ru6 c xpydyeHueM OajoK KpPYIJIoro M IPsSMOYTOJBLHOTO OIIK-1
CEUCHHUS.

OnpeneneHue CIOKHOTO BUJIa HATPYKECHUSL. OIIK-1
Kocoii n3ru6. OIIK-1
BHeleHTpeHHOE paCTKEHHUE — CHKATHE. OIIK-1
N3rub 6pyca 60IbI110M KPUBHU3HBI. OIIK-1
Pacdet ToHkocTeHHBIX cocyaoB. @opmyna Jlamnaca. OIIK-1
[uknuueckoe HarpyxeHue. XapakTepUCTUKH ITUKJIA. OIIK-1
Ycramocte. Kpuseie ycramoctu. [Ipenen BBIHOCIMBOCTH. OIIK-1
Jlnarpamma npeaenbHbIX AMIUTUTYI. OIIK-1
@akTOpbl, BIHUSIOIIME HA COMNPOTUBIECHUE YCTAIOCTH OIIK-1
JeTaneu.

ConpoTUBJICHUE YCTaJOCTU MPU COBMECTHOM JICHCTBUU OIIK-1
HOPMAJIBHBIX M KaCaTEJIbHBIX HAMPSKCHHUI.

KoaddummenT 3anaca no HUKINYECKON MPOYHOCTH OIIK-1
OcHOBHBIE TIOHSITUA U ONpPEACIICHUS. YCTOWYMBas U OIIK-1
HeycToWunBasi GopMbl ynpyroro paBHoBecusi. Kputuueckas

cuna. @opmyna Dilepa.

[Ipenenbl npuMeHUMOCTH GOpMYIIbI Didsiepa. IMnupruecKas OIIK-1
dbopmyna  Scunckoro. Iloteps  ycTOMYMBOCTH  TpHU
HaIPSHKCHUSX, MPEBBIIAOIINX npenesn
POMOPINOHATEHOCTH.

PammmonanesHbie  (OpMBI TONMEPEYHBIX CEUEHHMM CXKATBIX OIIK-1

crepkHeid.  Pacuer 1mo  kK03(pQUUMEHTY  CHHXKEHHUS
JOITYCKAEMOTr0 HANPSKEHUsI HA CKaTHE.
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HpnMep 3a4Y€THBIX U JK3AMCHAIIMOHHBIX U KOHTPOJBHBIX 3aaa4

(OTK-1)

[l 3amaHHOr0 CTynEHYaToro
Opyca HEOOXO0IUMO:

l. [TocTpouth AMIIOPHI
HOPMAJbHBIX CHJI, HOPMAaJbHBIX
HANPSDKEHUM W TEPEMEIICHUIN
CEYCHUU

2. Onpenenuth pabOTy BHEIIHUX
CUJ Y TMOTECHUHAIbHYIO SHEPTHUIO
nedopmanyn

Jlng  3agaHHOrO  CTYNEHYaTOro
BaJIa, HMMEIOLIETO KpyrJioe
IIOIIEPEYHOE CEYEHMNE,
HE00XO0UMO:

[TocTpouts KPYTSIIUX
MOMEHTOB, KacaTeJIbHbIX
HaIMpsHKEHUH W YIJIOB B3aMMHOTO
IIOBOPOTA CEUCHUM.

AMIOPBI

AN

2F

cl

Jl71s1 3aJaHHOM KOHCOJIBHOM OaIku
HEOOXO0IUMO:

ITocTpouTsh 3MIOPHI MOMEPEUHBIX
CHJI M H3THOAOIINX MOMEHTOB.
[punsars: F=ql, M= gl?

Jl1s1 3a1aHHOTO
MPOCTPAHCTBEHHOTO Opyca
HEO0OXO0IUMO:

[TocTpouTh AMIOPEI BHYTPEHHUX
CUJIOBBIX (JAaKTOPOB

[punsars: F=ql, M= gl?

LLLLLLLLLL

JIns1 3a0aHHON CTaTUYECKHU
HeOoMpeaeTuMON OanKku
HEOO0XO0IUMO:

[TocTpouTh AMIOPHI TOTIEPEYHBIX
CHJI ¥ M3THOAIOIINX MOMEHTOB.
[Ipunsars: F=ql, M= gl?




IIpumMepsl TECTOBBIX 3a1aHUM
Bonpocs! 1ist onenku komnerennuii (OITK-1)

Bonpoc Nel. OcHOBHBIMU BUJAMU UCIIBITAHUI MATEPUATIOB SIBISIIOTCSA:
1). ucnpiTaHus HA TBEPAOCTH U YAAPHYIO BSI3KOCTb;

2). UCIIBITaHUS HA KPYUYEHUE;

3). UCIBITaHMS HA PACTSKEHUE U CKATHE.

Bonpoc Ne2. Kakoif MeTo1 TPUMEHSIOT I ONIPEIeTICHUs] BHYTPEHHUX CHUII B

CCUCHMHAX CTep)KHH?

1). MeTo/1 HaYaIbHBIX TTAPAMETPOB;
2). METO/I He3aBUCHUMOCTH JACHCTBUS CHJT;
3). MeToJ CeUCHUH.

Bompoc Ne3. CBoOWMCTBO TBEpIbIX TEJI BO3BpAIlAThCA K  CBOUM

IICPBOHAYAIIBHBIM pa3MEpaM II0CJIC IIPCKPALICHUA I[GIZCTBHSI BHCIIIHUX CHII
Ha3bIBACTCA:

1). ycTOMYMBOCTBIO;
2). yOpyrocrblo;
3). IPOYHOCTHIO.

Bonpoc Ned. TIpoBepky Ha HMpOYHOCTH CTEpkHA AB, MMerolero pasHbie
JOMTYCKAEMbI€ HAIPSHKEHUS HA PACTKECHUE [G ] p ¥ CXKaTue [G]C.?fc’ MIPOBOJIAT

o ¢popMmyiie:
Ve

1).o<0.;
2).0'=6ml;
3).0'£[0']p.

Bonpoc NeS [Tns cTepkHs, M300pak€HHOTO HA PUCYHKE HOpMaJIbHbIE

HaMnpspKeHUs B ceueHuu 1-1:

] 1). paBHBI HYIO;
~1E I o SRRl St // 2). pacTATUBAIOLIKE;

/ 3). cxXUMArOLHKE.
/
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IIpuMep BONPOCOB [JIsi 3AIMTHI JIAGOPATOPHBIX PAOOT /1151 OLEHKH
kovmnetennuii (OITK-1)

UTo SBIISIIOCH 1IEJIbIO JIA0OPATOPHOM PabOThI?
Yto SBISIIOCH OOBEKTOM UCCIIETOBAHUS?

Kakoii Bua neopmaniv HCIIBITHIBAT OOBEKT UCCIIETOBAHUS?

i

Kakoe o6opynoBanue u u3MepuTeabHble TpUOOpPHI MPUMEHSIIUCH B paboTe,

IIPUHIMII I[CﬁCTBHﬂ U 49TO C UX ITIOMOIIBIO HSMGPHHOCB?

o

Pacckazarh nopsiiok BHIMOTHEHUS SKCIIEPUMEHTA.

6. Kakue BennuuHBI ONpenesiuch B paboTe SKCIEPUMEHTAIBHO U KaK A3TO
IPOU3BOIUIIOCH?

7. Ha3Batb eUHUIIBI U3MEPEHHSI BEIMYHH, OTPEeieMbIX B paboTe?

8. Kak  mpoBogmioch  cpaBHEHHE  TEOPETHYECKHX  3HAYCHUH |
HKCIIEPUMEHTAIBHO MOTyUYECHHBIX BETMYUH?

9. HapucoBath quarpaMMbl pacTsKEHUSI INIACTUYHOTO M XPYIIKOTO MaTepuana’?

10.Pacckazarh 0 XapaKTepHBIX y4acTKaxX JuarpaMMbl PacTsSKEHUs?

11.HapucoBaTh AuarpaMMBbl C:KaThsl INTACTUYHOTO M XPYIIKOTO MaTepuasa’?

12.B yeM oTnuyme quarpaMmbl CKaTHUS TUIACTUYHOTO MaTepuala OT JuarpaMMbl
CKaTus XPYNKOro Marepuaa?

13.Pacckasath 0 XapaKTepHBIX Y4acTKaX JUarpaMMbl CKATHS?

14.Cpopmynupyiite 3akoH ['yka?

15.3anummre aHanuTHYECKOE BhIpakeHue 3akoHa ['yka B IByX BapuaHTax?

16.Kakue cBoiicTBa Marepuana omnpeneiaser Moayias FOHra, emuHuUIA
u3MepeHus?

17.Kakoe HanpspKEHHOE COCTOSIHUE BO3HUKAET B CTEHKE TOHKOCTEHHOM TPYObI
IIpU Kpy4YEHUHN?

18.J1;1s1 wero B mabopaTOpHOM pabOTE ONMPEACIISIICS YO 3aKpyIrBaHUs?

19.TTouemy TeH30pPE3UCTOPHI HAKJICUBAIOTCS 1101 YTIIOM 45° K ocu TpyObI?

20.Yrto Takoe HEHTpalIbHBIN CJION B Oanke mpu u3rude?

21.Kaxkas reomeTpruyeckas XapakTepPUCTHKA CEUCHHS OTNPEACIIIeT MPOYHOCTH 110
HOPMAaJIbHBIM HAIPSHKEHUSIM TP U3ruode?

22 .Kak sKCIepruMeHTaIbHO OMPENeTIUTh YIIIbl MOBOPOTA MOMEPEUYHOTO CEUCHUS
Oayku?

23.Kak onpenenuTs nepeMelieHre mpu u3rude ¢ momMolibio nHTerpaita Mopa?

24.Yto Ha3pIBaeTCs, 0AIKOM paBHOTO COMPOTUBIICHUS?

25.Kak MOXHO TepecunTaTh KHHEMATHIECKOE HATPYKEHHE B CHIIOBOE?
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IIpumep 3aganus 11 BHINOJHEHHUS PACYeTHO-TPaduUeCcKoil padoThI 1O
aucuunnHe «ConpoTuB/IeHHEe MATEPUATOB» Al OEHKH KOMIIeTeH M i
(OIIK-1)

CryrneH4uaTslid BaJl C OJTHUM 3alIEMJICHHBIM KOHIIOM, UMEIOLIUN Pa3InyHyIO
dbopMy TIOMEPEYHBIX CEYCHHM Ha KaXKIOM YYacTKe, 3aKpy4eH BHEIIHUMHU

MoMeHTamu T;, T,, T;, Kak noka3aHo Ha puc.l,a. TpeOyercs:
1) mocTpouTh AMIOPY KPYTALIUX MOMEHTOB T, ;

2) U3 YCIIOBUH MPOYHOCTH U )KECTKOCTH 10100paTh pasmep d ImormepeyHoro
CeUeHMs TSl KOKOT0 ydacTKa Bajla, OKPYTJIUB TOJIYYCHHOE 3HaYeHHEe B [Mmm] 10
OJ>KaiIero OOJBIIEro YKUCa U3 CTAaHIaPTHOTO psia (CM. PUIIOKEHHE);

3) HOCTPOUTH 3MIOPY YIIOB B3AMMHOIO MOBOPOTA CEYEHUHN .

Mopyne ynpyroctu npu casure G =38 .10* MITa. VicxomHble IaHHBIC
BBIOMPAIOTCS CTYICHTOM Ha OCHOBE MHMBHIYaJbHOIO BapyuaHTa

Bubl nonepeyHsIx cedeHui npecTaBieHbl Ha puc. 1,0.

KoHcTpyKTHBHBIE 0OCOOEHHOCTH Y3JI0B COCTMHEHUS YYACTKOB C Pa3ITUYHBIMU

CCUYCHUSIMH HC paCCMaTpUBATh.

A

0)

Puc. 1
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