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1. Ilean ocBOeHUSI TUCHMILJIMHBI.
K OCHOBHBIM 1eJAM OCBOCHHUS IUCHUIUIMHBI «COMPOTHUBJICHUE MAaTEPUATIOB)
CIEeAyeT OTHECTH:

— GopMHUpOBaHUE TEOPETUUECKUX 3HAHUN O METOJaX PelICHHs 3a/1ad MPOYHOCTH,
KECTKOCTU U YCTOWYMBOCTHU JICMEHTOB aBTOMOOUIIEH U TPAKTOPOB; 3HAHWH U HABBHIKOB
B 00JacTHM TEOPETUYECKOIO0 M IKCIEPUMEHTAIBHOIO MCCIEIOBAHUS HAIPSKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHHSI DJIEMEHTOB aBTOMOOWJISL M TPaKTOpa MPU MPOCTHIX U
CJIO’KHBIX BUJIaX HATPYKECHUS

— MOJITOTOBKA CTYJIEHTOB K JICSITEIBHOCTU B COOTBETCTBUU C KBATHU(UKAIIMOHHON
XapaKTEPUCTUKON CHEIHaINCTa, B TOM 4YHclie (OpMUPOBAHHE YMEHUN MO PEIICHUIO
3a7a4 MPOYHOCTH, IKECTKOCTH M YCTOWYMBOCTH; YMEHHI MO OIPEACICHUIO
MEXaHUYECKUX XAPAKTEPUCTUK MATEPUAJIOB.

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

— OCBOEHME METOJIOB pacuyeTa 3JIEMEHTOB aBTOMOOUIIS U TPAKTOpa Ha IIPOYHOCTD,
KECTKOCTb, YCTOMYMBOCTh U YCTAIIOCTh, ONPEACICHUS MEXAHHUYECKUX XAPAKTEPUCTUK
MAaTEpUANIOB, TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOTO OIPEACICHUS HANPSKEHHO-
ne(OpPMUPOBAHHOTO COCTOSIHUSL TPU TNPOCTBIX M CJHOXKHBIX BHUAAX HArpy>KEHUs,
ONpeaeNeHs] pallMOHAIBHBIX (POPM CEUEHU 3JIEMEHTOB KOHCTPYKLMI MPU Pa3IuYHBIX
BHUJIAX HATPYyKECHUS.

2. Mecto aucuuiuinabl B cTpykrype OOII cnenunanurera.
HucnunnnHa «ConpoTUBICHUE MaTEPUAIOB» OTHOCUTCA K YHCTY YYEOHBIX
muciuIuine - 6azoBodt yactu brnoka 1 «Jlucummmuuer (Moxynu)» (b1) ocHoBHOM
o0pa3oBaTenbHON MPOrpPaMMBbl CIICIIUATTUTETA.
«ConpoTHBJIEHNE MaTEpPUANOB)» B3aUMOCBSI3aHA JIOTUYECKH M COAEPIKATEIBHO-
METOJUYECKH CO CIEAYIOIMMH AUCIUITMHAMA U nipakTukamu OOIT:
B 6a3o60u wvacmu (b1.1):
— MaremaTuka,;
— PusukKa;
— TeopeTnueckass MEXaHUKa;
— JleTanu MalivH U OCHOBBI KOHCTPYUPOBAHUS
— IIpuknaanas Teopust KojaeOaHMit
— CraTuctuyeckasi MeXaHHUKa
— KoncrpyupoBanue u pacuet aBTOMOOUIIS



3. Ilepeyens mIaHUpyeMbIX Ppe3yJabTATOB O0y4YeHUs] IO JAUCHHUILIMHE
(Moay/110), COOTHECeHHbIe ¢ IUIAHMPYEeMBbIMH  pe3yJbTaTaMH  OCBOCHHUS
o0pa3oBaTeIbHON IPOrPaMMBbl.

B pe3ynbTaTe 0CBOECHHS IUCHUILIMHBL (MOAYJs) y 00y4aromuxcss (OpMHUPYIOTCS
CIIeyIOIe KOMIETCHIIMM W JOJDKHBI OBITH JOCTUTHYTHI CIEIYIOIIME PE3yJIbTaThl
oOyueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITETEHIIUH:

HNuauxkaropsl
IlepeyeHb MIaHNUPyeMBbIX Pe3yJbTATOB
Ko xomMnereHnun JOCTHKEHHUS
o0yueHHsI MO JUCHUILJIMHE
KOMIIETEHIIHU




OIIK-1. Cnocoben
CTaBUTH nu pemaTL
WHKCHEPHBIC u

Hay4YHO-TEXHUYECKHUE
3agaun B chepe cBoeit

npoecCHOoHABLHOM
JESITEIbHOCTH u
HOBBIX
MEXKIUCHUTUTHHAPHBIX
HallpaBJICHUN c
HCIIOJIb30BaHUEM
€CTeCTBEHHOHAYYHBIX,
MaTeMaTUYeCKUX U
TEXHOJIOTUIECKUX
MoJieen

HOIIK-1.1. 3naer
OCHOBHEIC ITOHSATHS
€CTECTBEHHO-HAYYHBIX
M MaTeMaTHYCCKUX
JHUCIUILINH, a TAKXKE
MaTeMaTU4ECKOro
MO/JICTTUPOBAHMUS;
HOIIK-1.2. Ymeer
MPUMEHSTh METOIbI
€CTECTBEHHO-HAYYHBIX
M MaTeMaTHYSCKHUX
JTUCILUIIAH TIPU
pa3paboTKe Ha3eMHBIX
TPaHCIOPTHO-
TEXHOJIOTHYECKUX
CPEACTB, TEXHOJIOTHUI
UX MIPOU3BOJCTBA,
BKJIIOYAs CO3JaHHE
3D-monenent mis
KOHCTPYHPOBAHUS
pa3zpabaThIBacMBbIX
HU3CINM;

HNOIIK-1.3. Bnaneer
METOJaMU
MaTeMaTHYEeCKOTO
aHanu3a Juis pacuera
KOHCTPYKLHU
Ha3eMHBIX
TPaHCIOPTHO-
TEXHOJIOTHYECKUX
CPEICTB U
BBITIOJIHEHUS
TEXHOJIOTHYECKUX
pacyeToB.

3HATh:

e OCHOBHBIE THIIOTE3BI
CONPOTHUBIICHUS MAaTEPUAJIOB

e [Ipocreitmme reomeTpruyecKre
TeJa I COCTaBJIEHUS PACUETHBIX
CXEM KOHCTPYKLUHI

e (OCHOBHBIE TEOMETPUUYECKHE
XapaKTEPUCTUKHU IIIIOCKUX
CEYeHUN

e Mertobl pacyeTa KOHCTPYKIIUN HA
MPOYHOCTb, )KECTKOCTh U
YCTOHYUBOCTh

e ParnmonanbHbie (OpMBI CEUCHHIA
AJIEMEHTOB aBTOMOOHJIS U
TpPaKTOpa NpU Pa3IMYHbIX BUJIAX
HarpyXeHus

YMeTh:

e CoCTaBJISITh paCYETHBIE CXEMBI Ha
OCHOBE IMPOCTEUILNX 3JIEMEHTOB

e OmnpenensaTs NOJIOKEHUE LIEHTPA
TSYKECTU U TEOMETPUUYECKHE
XapaKTEPUCTUKHU TIIOCKUX
CEeYeHU I

e [IpoBoauTk pacueTsl Ha
MIPOYHOCTb, )KECTKOCTh U
YCTOMYUBOCTh

e Ompenenstb TUHEHHBIC U YTIIOBBIE
MepeMENICHHS TTOTIEPEUHBIX
CEUYEHUH IPU pa3IMYHbIX BUIAX
HarpyXeHus

BJIA/I€Th:

e HaBsikamu co3gaHusi pacUeTHBIX
CXEM 3JIEMEHTOB aBTOMOOWIIS U
TpaKkTOpa Ha OCHOBE MTPOCTEUIINX
T€OMETPUUYECKHUX T

e HaBrikamu onpeneneHus
MTOJIOKEHUS IIEHTPA TSHKECTH U
BEJIMYMHBI T€OMETPUUECKHUX
XapaKTEPUCTUK CIIOKHBIX CEUCHUM

e MeronaMu pacyeTa Ha MPOYHOCTh
1 KECTKOCTh, YyCTOMYMBOCTH U
yCTaloCTh

e MeToaMu MOCTPOCHUS SITIOP
BHYTPEHHUX CHUJIOBBIX (PAKTOPOB,
HaNpsHKEHUW U IepeMENIeHUI

4. CTpyKTypa N coiep:KaHue TUCUUIIINHBI.

OO0mast TpyA0€MKOCTh JAUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX €IUHUIIEI, T.¢. 216
akameMuuecknx 4acoB (u3 HuX 108 gyacoB — caMocTosITeNIbHAs paboTa CTY/ICHTOB).




Ha BTOpOM Kypce B TpeTbeM ceMecTpe BblaesieTcs 3 3a4eTHbIE AUHUIIBI, T.€.
108 axageMuyeckux 4yacoB (M3 HUX 54 4acoB — caMOCTOsITeNIbHAsI paboTa CTYy/I€HTOB), B
YyeTBEPTOM ceMecTpe — 3 3aueTHbIC equHUIIbI, T.€. 108 akageMuueckux 4acoB (U3 HUX
54 yaca — camocTosATeNnbHas padoTa CTyI€HTOB)

Paznenbl nucuuminuHbel « CONMPOTHBIEHHE MATEPUATIOB) H3Y4arOTCs Ha BTOPOM

Kypce.
Tpernii cemectp: nexkuuu — 1 yac B Henemto (18 yacoB), ceMUHAPCKUE 3aHATUS —

1 gac B Henenro (18 wacoB), maboparopHsie padoThl — 1 wac B Henemto (18 gacos) popma
KOHTPOJIS — dK3aMeH

YerBepThiii ceMecTp: Jekimuu — 1 vac B Hegemo (18 dacoB), cemmHapckue
3aHsATUS — 1 yac B Henenmo (18 yacoB), maGopatopHbie paboTel — 1 yac B Hememto (18
gacoB) (hopMa KOHTPOJIS — IK3aMeEH.

CtpykTypa W cojep)KaHue AUCUMIUIMHBI «CONpPOTUBICHUE MAaTEepUaIoBy IO
CpoKam | BUAaM paboThl oTpaxkeHbl B [Ipunoxenun 1.

Coaep:xanue pa3ie0B JTHCHHILIMHBI.
Tpernii cemecTp

a. OcHOBHbBIE NNOHATHUA, METOX CeUyeHM M.

Hemn m 3amaunm Kypca. Mcropuss pa3BuUTHS HaykKu O NpOYHOCTH. CHIIBI BHEIIHHE U
BHyTpeHHHE. MeTon ceueHuil. BHyTpennue cusobie (aktopsl. Hanpsokenue. Cs3b
HaIpSOKEHUN C BHYTPEHHUMHU CUJIOBBIMH (pakTopamu. Jledopmanuu U mnepeMenieHusl.
OOBbeKTHI pacyeTa U pacueTHbIe cXeMbl. OCHOBHBIE THIIOTE3bI U JOMYIIECHUS.

0. Pacrsskenme — cxarve, (GU3MKO-MeXaHHMYECKHE XAPAKTePUCTHKH
MaTepHAaJIOB.

Onpenenenusa. BuyTpeHHue cuiioBble (AKTOPhI, HANpsDKEHUS U JaepopManuu Mpu
pacTshkeHUu — cCxkatuu npsimoro Opyca. 3akon ['yka. Kosddumuent Ilyaccona.
HanpspkeHuss Ha HaKJIOHHBIX —IUiomankax. [loTeHuManbHasi »HEPTUs YNPYTHX
nedopmanuii. VcnpiTaHue MartepuajoB Ha pACTsDKEHHE — cCkaTthe. MexaHudeckue
XapaKTEpUCTHKU. JlMarpaMMbl pacTsDKEHHsSI peajbHble M CXEMATHU3UPOBAHHBIE.
[IpenenbHast Harpy3ka. YciaoBus NpodyHOCTH. CTaTUUECKH HEOMpeNeIuMble 33Jaul Ha
paCTSKEHUE — CKaTUE. YUeT MOHTaXHBIX 3a30POB U TEMIEPATYPHI.

B. UHucThIN CABUT.

Omnpenenenue. HanmpspkeHus u gegopManiuu npy CABUTE. 3aKOH MaPHOCTH KaCaTEIbHBIX
HanpsbkeHuil. 3akoH ['yka npu cnpure. HanpsbkeHusi Ha HAKJIOHHBIX TIONIAAKAX MPHU
casure. lloTeHnumaneHast sHeprusi ynpyrux aedopmanuii. CBS3b MEXKIYy MOIYJISIMU
YIIPYTOCTH TIEPBOTO U BTOPOTO poja. Y CJIOBUSI TPOUHOCTH.



r. Kpyuenue.

Omnpenenenne. Kpydenue Opyca Kpyrjloro IONEPEYHOro ceueHus. BHyTpeHHue
cuioBble (akTOphl, HampsbkeHus u - gedopmanuu.  [loTeHuuanbHas — SHEprUs
nepopmarun. PacdueTsl Ha MPOYHOCTD U KeCTKOCTh. Kpyuenue Opyca npsmMoyroiabHOro
nonepeyHoro cedyeHus. Jlernananus cedenns. CTaTHuecKu HEONPEAEIUMbIE 3aJa4l Ha
KpydeHue. Pacuer BUHTOBBIX HMJIMHAPUYECKUX MPYKUH. OnpenesieHne HanpsHKeHU B
npyknHax. Paznuunbie criocoObl ONpeAesieHns epeMEICHUI B IPYKUHAX.

A. 'eomeTpuyeckne XapakTepUCTHKH MOINIEPeYHbIX ceYeHnid Opyca.

[Tnomans. Cratuueckne MOMEHTHI. OceBble U IEHTPOOEKHBIE MOMEHTHI HHEPIUU.
[lonsipHbIii MOMEHT WHepuuu. Paanyc wHepuuu. 3aBUCHMOCTh MEXIY MOMEHTaAMHU
MHEPLHH IIPU MTapajuIeIbHOM NIEPEHOCE U MPU NOBOPOTE OCEW. 1 JTaBHBIE OCHU U TJIaBHBIE
MOMEHTBI HHepIuu. ONpeneeHUe MOJ0KEHUS ITIaBHBIX OCEW Y BBIYHMCIICHUE 3HAYECHUN
[JIABHBIX MOMEHTOB MHEPLIUH PA3JIMYHBIX [IONIEPEUYHBIX CCYCHUM.

e. U3rud

Onpenenenue. Buyrpennue cunobsie ¢akTtopsl. [locTpoeHue smop NonepeyHbix CHIl U
m3rubaronux MomeHTOB. JluddepeHnuanbuple 3aBUCUMOCTH MEXAY H3TrHOAIOIUM
MOMEHTOM, TIONEPEYHOM CHJIOH W WHTEHCUBHOCTBIO pAaCIpEACICHHOW HArpy3Ku.
HopManbHoe HampspkeHue mpu  4ucToM u3ruoe. @opMynbl i ONpEEIeHUs
HOpMaJbHBIX M KacaTelbHBIX HAIPsDKEHUH B IONEPEYHBIX CEUYEHMSIX Opyca mpu
MOTIEPEYHOM H3rube. YCJIOBHE CTAaTUYECKOM MPOYHOCTU. ParmoHanbHbie (HOPMBI
ceuenust Oanok. IloreHumanvHas sHeprud. HuddepeHunanbHoe ypaBHEHUE YHPYroi
ocu Oanku. Onpenenenue nepemenieHuid. Murterpan Mopa. IlpaBuno Bepemaruna.
Teopema Kactunpano. banka paBHOro CONpOTHUBIIEHNUS.

YerBepThlil cemecTp
K. CTep:KHeBbIe CUCTEMBbI.

Onpenenenue. Krnaccubukamus crepxkHEBbIX cucteM. HMurterpanst Mopa mns
OTIpE/ICIICHHS TIEPEMEIICHUI B CTEPKHEBBIX cUcTeMax. Teopema 0 B3auMHOCTH padoT U
nepemenienuii. [lonarue o creneHsx cBoOoabl M cBsizu. Metoa cui. Kanonuueckue
YpPaBHEHUSI METOAA CHII.

3. HanpsiskenHo-1e¢dopmMupoBaHHOe COCTOSIHME B TOUKE.

Hapsixennoe cocrosinue B Touke. TeH30pbl HanpsikeHui u nqedopmaruii. OnpeneneHue
HalNpsHKEHU B HAKJIOHHBIX IUIOMIAAKax. ['JlaBHbIE MIIOIAAKU U TJIABHBIE HAIPSAKEHUS.
O06001eHHbIN 3aKk0oH ['yka. DHeprust ynpyrux aedopmariuii.



u. Ci0kHoe conpoTuBienne. I'Mnore3sbl NPOYHOCTH.

CrnoxHoe conpoTuBieHne. Kpurepun BO3HMKHOBEHHUS IUIACTHYECKHUX AePopMariuii.
['unore3a MakCUMaJIbHBIX KacaTEJIbHBIX HaIpsDKEHUH. ['Hmore3a NOTEHIMAIBHON
sHeprun  (¢opmomsmeHeHusi. Teopuss mpouHoctd Mopa. [loHsiTHE MeEXaHUKH
paspyienus. U3rub ¢ kpydyeHuem 0anok Kpyrjioro U nNpsMOYIroJIbHOTO CEYEeHUsI.

K. CioxXHble BHMAbI HArpy:XKeHusi Opyca, KOCOM uU3rMd, BHEHEHTPEHHOE
pacTsKeHHe — C:KaTHe, M3rud ¢ KpyuyeHHeM, pacyeT TOHKOCTEHHBIX COCY/10B

Omnpenenenue cinoxxkHoro Buja HarpyxkeHus. Kocoil wu3ru6. BhenentpenHoe
pacTsbkeHue — cxkatue. M3rub ¢ kpydenueM. OOmmii ciydail HarpyxeHusi Opyca.
PacyeT TOHKOCTEHHBIX COCYAOB MOJ JCHCTBHEM BHYTPEHHETO W BHEIIHETrO JaBJICHHUS.
BriBoa ¢hopmyisl Jlannacca.

JI. HpO‘IHOCTL NP NUK/IHYCCKH UH3MCHAIOIUXCH HAIIPHAKCHUAX.

Onpenenenne. MexanusMm ycramocTHOro paspymenus. Kpusele ycranmoctu. Ilpenen
BBIHOCIMBOCTH. DakTOphl, BIMAKOLIIME HA CONPOTUBICHHE YCTAJIOCTH JECTaJlEH.
XapakTepUCTUKU [MKJIA TEPEMEHHBIX HanpspKeHUM. JmarpaMma MpenenbHbIX
aMmuintyzl. CONpoOTHBIIEHUE YCTaJOCTH INPU COBMECTHOM JEHMCTBUM HOPMAJBHBIX WU
KacaTeJIbHbIX HanpspkeHui. [loHaTre pacuera Ha TOATOBEYHOCTb.

M. YCTOMYMBOCTD CKATBIX CTEPKHEM.

OCHOBHbBIE MOHATUSA U OMNpPEACNICHUs. Y CTOMUMBAas U HEyCTOWYMBAsT (POPMBI yIpyroro
paBHOBecusa. Kpurnueckas cuna. @opmyna Oiutepa. Ilpegensl npuUMEHHMOCTH
dbopmynbl Ditnepa. Omnupuueckas Gopmyna SAcunckoro. Iloteps ycToumBocTU Npu
HANPSDKEHUSX, MPEBBIIAIONIUX MPeel MPOoopLUOHATIBHOCTH. Paronansable GopMbl
MOTIEPEUHBIX CEUCHUM CXKaThIX cTepkHed. Pacuer mo koadduimeHTy CHUKEHUS
JOIIyCKaeMOIr'0 HAIIPSKEHUs Ha CoKaTHE.

H. /luHamMn4Yeckue HArpy3Ku. Yaap.

Yuer cunm uHepuuu. HampspkeHus BO BpamaromeMmcs KoJiblie. Hampsokenus u
MEPEMEIIEHUSI B YIPYIOM CHUCTEME IMPU YyIApEe MANAOIMMM TIPy30M. YUYET MacChl
ynpyro# cuctemsl. Koadgdunment nunamuunoctu. KpyTsmuii yaap.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH.



Meroauka mnpenogaBaHus AUCHUILUIUHBI «CONMPOTUBICHUE MATEpPUATIOB» U
peanu3anus KOMIIETEHTHOCTHOIO TMOJXOJa B M3JI0KEHWUW U BOCIPUATUM MaTepuasa
pelyCMaTPUBAET HCIIOJIb30BAHUE CIICAYIOIIUX AKTUBHBIX M WHTEPAKTHBHBIX (hopm
MPOBEJCHUS TPYMIOBBIX, WHAUBUAYAIbHBIX, AyJWTOPHBIX 3aHATHH B COYETaHUU C
BHEAYJIUTOPHON pabOTON ¢ menbio (GopMUpPOBaHUS W PA3BUTHUS TPO(HECCHOHATHLHBIX
HAaBBIKOB, 00YYaIOIUXCS:

— TIOJITOTOBKA K BHITIOJIHCHUIO JIAOOPATOPHBIX padOT B IA0OPATOPHSIX BY3a;

— 3aIIMTa U UHAUBHUyaIbHOE 00CYK/I€HNE BHIMOIHIEMBIX pacdeTHO-TpadUIeCKIX
pabor;

— OpraHu3alys W MPOBEJACHUE TEKYIIEro KOHTPOJIA 3HAHUN CTYACHTOB B (popMe
0JIaHKOBOTO TECTUPOBAHUS;

VYienbHbIA BeC 3aHATUM, MPOBOJUMBIX B HMHTEPAKTUBHBIX (hopmax, ompejaesieH
[JIaBHOW LIENBI0  00pa3oBaTelIbHOM MNPOrpaMMbl, OCOOEHHOCTHIO KOHTHUHIECHTA
oOyyaromuxcsi U CoAepkKaHUEM TUCHUIUIMHBI «CONpOTUBICHUE MAaTepUalioB» U B
neaoM 1o  jgucnuiuimHe  coctaBisieT  50%  ayauTOpHBIX  3aHATHM.  3aHATHSA
JEKIIMOHHOTO TUNa COCTABIIOT 33% OT 00beMa ayIUTOPHBIX 3aHATUH.

6. OueHOYHBIE CPEACTBA /ISl TEKYIIEr0 KOHTPOJIS YCIIeBAEMOCTH, IPOMEKYTOYHOM
aTTecTallMM 110 UTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-MeTOIN4YeCcKoe
ol0ecneyeHre caMOCTOATENbHON PadOThI CTYICHTOB.

B mpomecce 00ydeHHsS WCIOJNB3YIOTCS CIEAYIONINE OLCHOYHBIC (OPMBI
CaMOCTOSATEIIbHOH pPadOThl CTYJIEHTOB, OIICHOYHBIC CpPEJCTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U TIPOMEKYTOYHOM aTTECTAIINH:

B Tperbem cemectpe

- Pacuetno-rpaduueckas padota Nel «PacyeT cuctem ¢ aneMeHTaMu, paboTaromyMH Ha
pacTsbKeHHE (CKaTHE)Y;

- PacuetHo-rpaduueckas padbora No2 «Pacuer cuctem ¢ ajieMeHTaMu, paboTalomUMH Ha
KpYYCHHEY;

- PacuetrHo-rpaduueckas pabora Ne3 «l'eomeTpuueckue XapaKTEPUCTUKH IUIOCKHX
ceyeHuid. Pacuer cuctem c anemeHTaMu, paboTaIOMIUMK Ha U3THOY;

- TIOATOTOBKA K BHITTOJIHCHHIO JTAOOPATOPHBIX pabOT M UX 3aIUTA.

B yerBepTOM ceMecTpe
- PacuetHo-rpaduueckas pabora Ned «Pacuer cratmyecku HEOMpeNeTUMBIX OaloK U

pamy;

- PacuerHo-rpaduueckas padora No5 «Pacuerbl Tpu CJIOKHOM HaNpsKEHHOM
COCTOSTHUMY;



- PacuetHo-rpaduueckass pabora Ne6 «PacyeTsl Ha yCTOMYMBOCTb, YCTAJIOCTh U
JUHAMUYECKUE HArPYy3KM»
- TOJrOTOBKA K BBHIMOJHEHUIO TA0OPATOPHBIX padOT U UX 3allUTa

PacueTtHo-rpaduueckue paboThl MPOBOISATCS 110 MHAWBHUIYaTEHOMY 33JJaHUIO.

OueHouHbIE CpeAcTBAa TEKYIIEro KOHTPOJS  yCHEBAEMOCTH  BKJIKOYAIOT
KOHTPOJIbHBIE 3a7]aud U 3aJaHusi B (opme OIaHKOBOTO TECTUPOBAHUS IS KOHTPOJIS
OCBOCHHMSI 00yUYaIOIIMMHUCS Pa3AesiOB JUCIUTIIUHBI.

OOpa3ipl  TECTOBBIX  3aJaHMM, 3alaHuil  pacueTHO-TpadUyecKux pador,
KOHTPOJIBHBIX 33/1a4 U IK3aMEHAI[MOHHBIX OUJIETOB, MPUBEICHBI B IPUIIOKEHUU 2.

6.1. ®oHJ OLIEHOYHBIX CPEACTB JJIA MPOBEAeHUS MPOMEKYTOYHOM aTTeCTAlUMN
00y4aIMXCcs M0 JUCHUILIMHE (MOTYJIIO0).

6.1.1. IlepeueHbp KOMIETEHIIMN C yKa3aHUEM STaroB UX (OpMUpPOBaHMS B MpOIECCE
OCBOEHHMSI 00pa30BaTENbHON IPOTrPaMMBI.
B pesynaprare OCBOCHUS AUCHUIUIMHBI (MOAYJsi) (QOPMHUPYIOTCS  CIIEIYIOIINE

KOMIIETCHIINHN:
Kon B pe3yabTare ocBoeHus1 00pa30BaTeIbHON MPOrpaMMbl 00yUYaroLIHiicst
KOMIIeTeHIIUH J0JI2KeH 00,1a1aTh
OIIK-1 CIIOCOOHOCTBIO CTAaBUTh M PEIIATh HHKEHEPHbIE U HAYYHO-TEXHUUECKHE

3aJa4u B C(1)epe CcBoOeH HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH U HOBBIX
MCKIAUCHUIITIMHAPHBIX HanpaBneanI C UCITOJIb30BaAaHHUEM
C€CTCCTBCHHOHAYUYHbBIX, MATEMATUUCCKNUX U TCXHOJIOTHICCKUX Mozeen

B mporecce ocBoeHUs 00pa3oBaTENbHOW MPOrpaMMbl JTaHHbIE KOMIIETEHLUHU, B
TOM YHUCJE UX OTAEIbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCA MO3TAIHO B XOJE€ OCBOEHUS
O0Oy4aroMMUCS JUCHUIUIMH (MOJYJIE), MPAKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
Y KaJIEHJapHbIM IparkoM yuyeOHOro mpoiiecca.

6.1.2. Onucanue noka3zareyel 1 KPpUTEpPUEeB OLIEHNBAHUS KOMIIETCHIM,
(popMHpPYyeMBIX 110 HTOTaM OCBOCHMS IMCHHUILIHHBI (MOAYJIs1), ONMUCAHUE LKA
OLICHMBAHHUA.

[loka3aTeneM OLEHHMBaHUS KOMIIETEHIMA HAa  pa3jIMYHBIX dTanmax MXx
dbopMUpOBaHUS SIBISETCS JTOCTHXKEHUE OOYYaroIMIMMHCS TUIAHUPYEMBIX pPE3yJIbTaTOB
oOyueHus 0 JUCLUILTUHE (MOAYIIO).

OIIK-1. Cnoco0eH cCTaBUTH U peliaTh HH:KeHEePHbIe H HAYYHO-TeXHHUYecKHe 3a1a4M B cepe cBoeil
npogeccHoHATbHOM 1eSITeJILHOCTH M HOBBIX MEKIMCIUTUINHAPHBIX HATIPABJIEHMI € MCIOJIL30BaHUEM
€CTeCTBeHHOHAYYHBIX, MATEMAaTHYCCKHX U TEXHOJIOTHYECKUX Mojesei




Kpurepun onennBanus

Iloxka3aTtensn
2 3 4 5

3HATh: Ob6yuaromuiics Obyuaromuiics OObyuaromuiics OO0yuarormuiics
OcHOBHbIE JIEMOHCTPUPYET MOJTHOE | JEMOHCTPUPYET HETIOJIHOE | AEMOHCTPUPYET JIEMOHCTPHUPYET
THUIIOTE3bI OTCYTCTBHE WIIN COOTBETCTBHE CICAYIOIINUX | YaCTUYHOE COOTBETCTBUE | IOIHOE
COMPOTHUBIIEHH | HEJIOCTATOUYHOE 3HaHUN: OCHOBHBIX CJIEeIYIOIINX 3HAHUM: COOTBETCTBHE
s MaTEpUajoB, | COOTBETCTBUE TUIIOTE3 COMPOTUBIECHUS OCHOBHBIX THUIIOTE3 CIEyIOINX
MpocTenIre CIEAYIOLINX 3HAHU: MaTepualioB, MPOCTEUIIINX | CONMPOTUBICHUS 3HAHWUN: OCHOBHBIX
TEOMETPUUYECKH | OCHOBHBIX THUIOTE3 TeOMEeTPUYECKUX TEN U MaTepuaios, TUIOTE3
€ Temna Uit COIIPOTHBIICHHUS OCHOBHBIX MIPOCTEUIINX COTIPOTHUBIICHUS
COCTaBJICHHS MaTEepHasoB, TEOMETPHUYECKUX TEOMETPHYECKUX TEIl U MaTEpUANOB,
pacdeTHBIX MPOCTENIINX XapaKTEePUCTUK, OCHOBHBIX | OCHOBHBIX MPOCTENIINX
CXeM TEOMETPUUYECKUX TEN U TUIIOTE3 CONPOTUBIICHHUS TEOMETPHYECKUX TEOMETPHYECKUX
KOHCTPYKLUH, | OCHOBHBIX MaTepHaJIOB, IPOCTEHIINX | XapaKTEPUCTHK, TEJI U OCHOBHBIX
OCHOBHBIE TEOMETPHUYECKUX TEOMETPUUYECKUX TEN U OCHOBHBIX THITIOTE3 TEOMETPHUYECKUX
TEOMETPHUYECKH | XapaKTEPHUCTHUK, OCHOBHBIX CONPOTHBIICHHUS XapaKTEepUCTHUK,
e METOJIOB pacuera TreOMEeTPUYECKUX MaTepuaioB, OCHOBHBIX THUITIOTE3
XapaKTepUCTUK | KOHCTPYKIIMH Ha XapaKTEepPUCTHK, METOJIOB MIPOCTENIINX CONPOTHUBIICHUS
U TUTOCKUX MIPOYHOCTB, KECTKOCTh U | pacdyeTa KOHCTPYKIIMH Ha TreOMEeTPUYECKUX Tell U MaTepuaioB,
CEUYeHUl; YCTOWUYUBOCTS; IIPOYHOCTD, JKECTKOCTD U OCHOBHBIX IPOCTEUIINX
METOJBI panroHaNIbHBIX GopM YCTOHYHBOCTB; TEOMETPHYECKUX TEOMETPHUYECKUX
pacuera CEYEHHUH 3JIEMEHTOB panroHaIbHBIX OpM XapaKTepPUCTUK, METOJOB | T€JT K OCHOBHBIX
KOHCTPYKIUI aBTOMOOMJISL ¥ TPAKTOpa | CEYECHHH JIEMEHTOB pacdeTa KOHCTPYKLIUH Ha | TEOMETPHUYECKUX
Ha IIPOYHOCTD, IIpU Pa3IMYHBIX BUAAX aBTOMO6I/IJ]$1 " TpaKToOpa IMPOYHOCTD, )KECTKOCTL U XapaKTCpUCTHK,

KECTKOCTb U
YCTOUYUBOCT;
panmoHaIbHbIE
hopmbl
ceyeHui
2JIEMEHTOB
aBTOMOOWIIS U
TpaKTopa MpH
Pas3InIHBIX
BUIAX
Harpy>KeHHsI

Harpy>XKeHusl.

IIpU Pa3IMYHBIX BUAAX
HarpyXeHusl.
Homyckatorcs
HE3HAYNTEIbHBIC OIIHOKH,
IMPOABIIACTCA
HEJ0CTATOYHOCTh 3HAHUM,
0 pAy MOKa3aTeNen,
oOyJatomuiics
HCTIBITHIBACT
3HAYUTEIIbHbIC
3aTpyaHEHUS NIPpU
ONEPUPOBAHUU 3HAHUSIMU
P UX TIEPeHOCE Ha HOBBIC
CUTyalH.

YCTOWYUBOCTb;
paIoHaIBHEIX (hopM
CCUCHHI DJIEMEHTOB
aBTOMOOWIISL U TPaKTOpa
TP Pa3IMIHBIX BUIIAX
HarpyXeHus, HO
JIOIyCKaIoTCA
HE3HAYUTEIbHbIE
OIIHOKH, HETOYHOCTH,
3aTpyAHEHUS IPU
aHAJTUTUYECKUX
onepanusx.

METO/IOB pacueTa
KOHCTPYKIUI Ha
MPOYHOCTH,
KECTKOCTb U
YCTOWYUBOCTb;
palroHaIbHBIX
¢dhopMm ceueHuit
JJIEMEHTOB
ABTOMOOWIIS U
TpaKkTopa npu
Pa3INYHBIX BHIAX
Harpy>kKeHusl,
cBOOOIHO
onepupyer
nproOpeTEHHBIMU
3HAHUSIMH.
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YMeTh:
CocTaBisTh
pacueTHbIC
CXEMBI Ha
OCHOBE
MPOCTENINX
3JIEMEHTOB;
ONpeAesaTh
MOJI0XKEHUE
LIEHTpa
TSDKECTH U
TeOMETPUUYECKHU
e
XapaKTEPUCTHUK
Y TJIOCKHUX
CCUCHUM;
MIPOBOJIUTH
pacyeTsl Ha
MPOYHOCTb,
JKECTKOCTb U
YCTOWUYUBOCTB;
OTIpeIEIATh
JIMHEHHBIE U

OO0yyarommuiics He
yMEET WIH B
HEJIOCTaTOYHOM CTENEHU
YMEET COCTaBIISATh
pacyeTHbIE CXEMBI Ha
OCHOBE MPOCTENINX
AIIEMEHTOB;

ONpEIEATh NOJI0KEHUE
LEHTpa TSLKECTU U
T€OMETPUYECKHE
XapaKTEPUCTUKHU
IUIOCKUX CEUCHMIH,
MIPOBOJIUTH PACUETHI HA
MPOYHOCTb, KECTKOCTh U
YCTOMYUBOCTH;
ONPEAENATh JUHENHBIE U
YTJIOBBIC TIEPEMEIICHUS
MONEPEYHBIX CEYCHUI
IIpU Pa3IMYHBIX BUAAX
Harpy>KeHHUsl.

OO0yyaromuiics
JIEMOHCTPHUPYET HETIOIHOE
COOTBETCTBHE CJETYIOIINX
YMEHUH: COCTABIISITH
pacyeTHBIE CXEMBI Ha
OCHOBE IPOCTEUINX
3JIEMEHTOB;

ONpPENENATh NOJI0KEHUE
LIEHTpAa TSLKECTU U
T€OMETPUYECKHE
XapaKTEPUCTUKH TUTOCKUX
CEUYCHUM, MPOBOIUTH
pacyeTsl Ha IPOYHOCTb,
JKECTKOCTh U
YCTOMYUBOCTE;
ONpPEAENATh TMHENHBIE U
YIJIOBBIC TIEPEMEIICHUS
MONEPEYHBIX CEUCHUH MpHU
Ppa3INYHbIX BUAAX
Harpy>XeHHUsl.
Homyckatorcs
HE3HAYNTEIbHbIC OIIHOKH,
MPOSIBISIETCS

OO0yyarommuiics
JIEMOHCTPHPYET
4aCTUYHOE COOTBETCTBUE
CIEAYIOIINUX YMEHUN:
COCTaBIIATh pACUETHBIE
CXEMBI Ha OCHOBE
MPOCTEUIITNX IJIEMEHTOB;
OTPEAEIIATE MOJI0KECHHE
LIEHTpa TSHKECTH U
TEOMETPHYECKUE
XapaKTepUCTUKH
IUIOCKUX CEUCHUH,
MIPOBOJUTE PACYETHI HA
MIPOYHOCTB, KECTKOCTh U
YCTOMYUBOCTE;
ONpPEAENATh TUHEWHBIE U
YTJIOBBIE TEpEMEILIEHUS
MONEPEYHBIX CEYEHUI
IIpU pa3IMYHBIX BUAAX
HarpyXeHusi. Y MEHUs
OCBOEHBI, HO
JIOITYCKaIOTCS
HE3HAYNTEIbHbBIE

OO0yyaromuiics
JIEMOHCTPUPYET
MIOJIHOE
COOTBETCTBHE
CIEAYOLINX
YMEHHI:
COCTaBJIATh
pacyeTHBIE CXEMBI
Ha OCHOBE
MPOCTEUIITINX
3JIEMEHTOB;
ONpenemsaTh
MOJIOXKEHUE LIEHTpa
TAKECTH U
FEOMETPUYECKUE
XapaKTepUCTUKH
IUIOCKUX CEUCHUH,
MPOBOJIUTH
pacdeTsl Ha
MIPOYHOCTB,
KECTKOCTh U
YCTOMYUBOCTB;
ONpenesaTh

YIJIOBBIE HEJ0CTAaTOYHOCTh YMCHHMIA, | OMIMOKH, HETOYHOCTH, JIMHEWHBIC U
TIepeMEeICHHS 0 PsiTy TOKa3aTese, 3aTpyIOHEHHS TTPH YTITIOBBIE
IMONCPCYHBIX o6yqafou11/1171051 AHAJIUTHYCCKUX MEpEMCUICHHUA
ceueHui npu HUCIIBIThIBACT Oonepanusix, NepeHoce IMONCPECYHBIX
pa3IMYHBIX 3HAYUTENHHBIC YMEHHIA Ha HOBEIE, CEYEeHHH TIpH
BUgax 3aTpyAHCHUA IIPU HECTaHAAPTHBIC Pa3iIMYHBIX BUAAX
Harpy>KeHUs OTIEPUPOBAHUM YMEHHUSIMH | CUTYaIlHH. Harpy>KeHusl.
MIPH UX TIEPEHOCE Ha HOBBIE CBob6ogHO
CHUTYyaIUH. olepupyer
MPHOOPETEHHBIMU
YMCHUAMU,
MPUMEHSET UX B
CUTYaIUsIX
MOBBILLIEHHOU
CJIOHOCTH.
BJIA/IETh: OO0yuaromuiics He OO0yJaromuiics BIIageeT OO6yyaromuiicss yactuuno | OOydvaroIuiics B
Hagbikamu BIIQJICET WU B HABBIKAMH CO3/aHHS BIIaJICCT HABBIKAMU MOJTHOM 00BeEMe
CO3/1aHuUs HEJ0CTATOYHOMN CTEIEHU | PACUYCTHBIX CXEM CO3/IaHHS PACUETHBIX BJIaJIC€T HABBIKAMHU
pac4eTHBIX BJIa/ICCT HABBIKAMU AJIEMEHTOB aBTOMOOMWIII U | CXEM DJIEMEHTOB CO31aHus
CXeM CO3/IaHUS PACUETHBIX TpaKTOpa Ha OCHOBE aBTOMOOWIJIS U TPAKTOpPa | PacueTHBIX CXEM
3JIEMEHTOB CXEM 3JIEMEHTOB MPOCTEHIINX Ha OCHOBE MMPOCTEHIINX 3JICMEHTOB

aBTOMOOWIIS U
TpaKTopa Ha
OCHOBE

aBTOMOOMJISI I TPAKTOpa
Ha OCHOBE IPOCTEUIINX
TeOMETPUYECKHX TEIL,

TCOMECTPHUYICCKHUX TCII;
HaBbIKaMH OIIPEACIICHUA
IMMOJIOXKCHUA LICHTPA

TFCOMCTPUUCCKUX TCJI;
HaBbIKaMH OIIPEACIICHUA
IMMOJIOKCHUA LICHTPA

aBTOMOOWIIA U
TpakTopa Ha
OCHOBE
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MPOCTEUIITIUX
TeOMETPUYECKU
X Tell;
HaBBIKAMHU
OnpeeaeHus
MIOJIOKECHUS
LEHTpa
TSKECTU U
BEITUYUHBI
T€OMETPUYECKU
X
XapaKTEPUCTHUK
CJIOKHBIX
CEUCHUN;
METOAAMU
pacuera Ha
MPOYHOCTh U
JKECTKOCTb,
YCTOHYUBOCTD
U yCTaJIOCTh;
METOaMHU
MOCTPOEHUS
3MIOP
BHYTPEHHHX
CUJIOBBIX
(akTopos,
HaIPSHKEHUN U
nepeMeeHu

HAaBBIKAMHU OIpEICICHUS
MTOJIOKEHUS LIEHTPA
TSXKECTU U BEJTUYUHBI
TEOMETPUUYCCKUX
XapaKTEPUCTUK
CJIOKHBIX CEUCHUH,
METOJAMH pacyeTa Ha
MIPOYHOCTH U KECTKOCTb,
YCTOMYUBOCTD U
YCTaJIOCTh; METOAAMU
MIOCTPOEHUS JIIOP
BHYTPEHHHX CHUJIOBBIX
(haKTOpOB, HAMIPSKEHUH
Y MIEpEMEIICHU M.

TSOKECTH U BEJIMYUHBI
TeOMETPUYECKUX
XapaKTEPUCTUK CIIOKHBIX
CCUYCHHI, METOJaMH
pacdera Ha IPOYHOCTH H
JKECTKOCTh, YCTOMYHUBOCTh
1 YCTaJIOCTh; METOIaMHU
MTOCTPOCHUS TIOP
BHYTPEHHHX CHIIOBBIX
(haKkTOpOB, HANIPSLKECHUH U
MepPeMEeIICHU B HETIOJTHOM
o0Beme, JOMyCKAIOTCs
HE3HAYHUTEIHHBIE ONIHOKH,
MPOSBISACTCS
HEJOCTATOYHOCTh
BJIaACHUA HaBbIKaMU I10
pAnly oKas3aTesneH,
OO0yyvaromuiics
HUCIIBITHIBACT
3HAYUTENHHBIC
3aTpyJIHEHUs IpU
IMPUMCHCHNHN HABBIKOB B
HOBBIX CHTYaIIUsX.

TSDKECTU U BEJTUYUHBI
FEOMETPUYECKUX
XapaKTEPUCTUK CIOKHBIX
CeUeHMH, METOJaMU
pacyeTa Ha IPOYHOCTh U
JKE€CTKOCTb,
YCTOMYMBOCTh U
YCTaNOCTh; METOAAMU
MIOCTPOEHUS AIIOP
BHYTPEHHHX CHUJIOBBIX
(hakTOpOB, HAIPSDKEHUH
Y NepeMellleHrH, HaBbIKU
OCBOEHBI, HO
JIOTTyCKaIoTCA
HE3HAUYUTEIIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyJIHEHUs IpU
AHAJUTUYECKUX
omepalusx, IepeHoce
YMEHUI Ha HOBBIE,
HECTaHAAPTHBIC
CHUTYyalUH.

MPOCTEUILIUX
TeOMETPHYECKUX
TeJ; HaBBIKAMU
onpeeneHus
MOJIOKEHUS TICHTpa
TAKECTH U
BETTMYHHBI
TeOMETPHYECKUX
XapaKTepUCTHUK
CIIO)KHBIX CEUCHUH,
METOJIJaMH pacueTa
Ha IPOYHOCTh U
KECTKOCTb,
YCTOMYHBOCTb U
YCTaJIOCTh;
METOJITaMHU
MTOCTPOCHUS TIOP
BHYTPEHHHUX
CHJIOBBIX
¢dakTopos,
HaIpsLDKEHUN U
epeMelICHUH,
cBO0OOTHO
MIPUMEHSET
IMOJTY4YCHHBIC
HaBbIKU B
CUTYaIUsIX
MOBBILLIEHHOU
CJIOXHOCTH.
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I[IIkanbl OLEHUBAHUA Pe3YJbTATOB INPOMEKYTOYHOM ATTECTAUMH M HX
OIUCaHUeE.

@®opMa NPOMEKYTOUYHOM aTTeCTAUM: 3a4€T.

[TpomexyTouHas aTrectanusi oOyyarommxcs B Qopme 3auéra MPOBOJUTCS IIO
pe3ysbTaTaM BBITIOJHEHUS! BCEX BHIIOB y4eOHOW pabOThHI, MPETyCMOTPEHHBIX YYEOHBIM
IUJAHOM 10 JAHHOW JHCUMIUIMHE, MPU STOM YUYWUTBHIBAIOTCS PE3YJIbTATHl TEKYIIEro
KOHTPOJII yCIIEBa€MOCTH B TeuyeHue cemecTpa. OneHka CTeNeHu JOCTHUKEHUS
OoOy4arolUMUCS IJIAaHUPYEMBIX PE3YJbTaTOB OOYUYEHHUs M0 JUCLUIUINHE IPOBOJUTCS
IperoaaBareseM, BEAYIIUM 3aHATUS 110 AUCLUUIUIMHE METOJOM JKCIIEPTHOW OLEHKU WU
KOMITBIOTEPHOI0 TecTUpoBaHus. [1o nToram npoMeKyTOYHOM aTTeCTaluu 10 JUCLIUILINHE
BBICTABJISIETCS OIIEHKA «3aYTEHO» WM «HE 3aU4TEHOM.

K nmpomeXyTo4HOM aTTecTaluu JOIYCKAKTCS TOJBKO CTYAECHTHI, BHIITOJIHUBIINE BCE
BUJIbI y4yeOHOW paloThl, MPEAyCMOTPEHHbIE pabouell MporpaMMoll MO JAMCLMILIUHE
«Teopust aBTOMOOMIIAL U TPAKTOPa», T.€. MPOILIN MPOMEXKYTOUHBINA KOHTPOJIb, BHITOJIHHUIIN
KYpPCOBYIO padoTy.

HIxkana
OLlCHUBAaHUA

Onucanue

BeinonHeHs! Bce BUJIBI yueOHOM paboThl, MPEeTyCMOTPEHHbIE yUEeOHBIM
mw1aHoM. CTyJIeHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHU, HABBIKOB
MPUBEJCHHBIM B TAOJIUIIAX MMOKa3aTesel, onepupyeT NpuoOpeTeHHbIMU
3auTeHo 3HaHUSIMH, YMEHUSMH, HABBIKAMH, IPAMEHSET X B CUTYAIMIX OBBIIICHHON
ciokHOCTH. [Ipr 3TOM MOTYT OBITH TOMYIIEHBl HE3HAYUTENbHbIE OLINOKH,
HETOYHOCTH, 3aTPYAHECHUS [TPH AHAJTTUTUYECKUX OIIEPALMSIX, IEPEHOCE 3HAHUN
Y YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYAIUH.

CTy,Z[CHT ACMOHCTPUPYCT HCITIOJIHOC COOTBETCTBUC 3HaHPII>i, YMCHHﬁ, HAaBBIKOB
IMPUBCACHHBIM B Ta6n1/1uax HOKaBaTGHeﬁ, A0IMYCKAarOTCA 3HAYUTCIIbHBIC
OI_HI/I6KI/I, MMPOABJIACTCA OTCYTCTBHUC 3HaHI/II>'I, YMeHHﬁ, HAaBLIKOB I10 psAOY
HOKaBaTeﬂeﬁ, CTYACHT UCHBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUA IIPU
OINICPpHUPOBAHUU 3HAHUAMU U YMCHUAMU IIPU UX ICPCHOCC HA HOBLIC CUTYAIIUU.

He 3auteno

dopMa NPOMEKYTOUYHOM aTTECTALMM: IK3AMEH.

[TpomexyTouHas aTTectanus oOydaroumuxcs B (popme sK3aMeHa MPOBOJUTCS 10
pe3ysibTaTaM BBITIOJHEHUS! BCEX BHUIIOB y4eOHOUW pabOThI, MPEITyCMOTPEHHBIX YYEOHBIM
IUJAHOM IO JaHHOM JUCHUIUIMHE (MOXYJIO), HPH 3TOM YYHUTBIBAKOTCS PE3YJIbTaThl
TEKYIIEro KOHTPOJS YCIEBAEMOCTU B TeueHue cemectpa. OlLeHKa CTENEeHU JAOCTHKEHUS
oOyJaronMMuUCs TIJIAHUPYEMBIX pe3yJbTaTOB OOy4YEHHUs MO AUCIUIUIMHE (MOIYJIIO)
IPOBOJUTCS MPENOJAaBATEIEM, BEAYIIUM 3aHATHS [0 JUCLUIUIMHE (MOAYNIO) METOJIOM
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AKCNEPTHOMN oneHKH. [1o uToramM nmpoMexyToyHOM aTTecTalry MO AUCLMILUINHE (MOIYIIIO)

BBICTaBJIACTCA OLICHKa
«HCYOOBJICTBOPUTCIILHO).,

«OTIHUYHO», «Xopouio», «KYHOBJICTBOPUTCIIBHO»

NI

K npomexxyTo4HOM aTTecTaluu JOMyCKAIOTCS TOJIBKO CTYACHTHI, BBHIIIOJHUBIIKE BCE
BUJBI y4eOHOW paboThl, MPEAyCMOTPEHHbIE paboyell mporpaMmMol MO JUCHUILIMHE
«ConpoTuBiieHNE MaTEPUAIOBY:

- BBITIOJTHWIN U 3allIUTUIIU TPU pacyeTHO-rpaduueckue padoThl

- BBITIOJIHUJIM U 3aIIUTHIIN J1a0OpaTOpHBIE pabOTHI

IxaJjia oneHUBaHUA

Onucanue

OT1u4HOo

BrimosiHeHBI BCE BU/IbI y4ueOHOM  paboTHI,
IpeAyCMOTPEHHBIE  y4eOHBIM  MUIaHOM.  CTyneHT
JNIEMOHCTPUPYET  COOTBETCTBUE  3HAHWUM, YMCHUHU,
HaBBIKOB TPUBEACHHBIM B TaOJUIIaX ITOKa3aTeleH,
omnepupyeT NpPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBBIKAMU, MPUMEHAECT UX B CUTYaLUSX IOBBIILICHHON
CJI0KHOCTH.

Xopouio

BeimonHensl  Bce  BHABI  y4yeOHOM  paboTHI,
MpEAYyCMOTpEHHbIE  y4eOHbIM  TiaHoM.  CTyaeHT
JEMOHCTPUPYET HE TIOJIHOE COOTBETCTBHE 3HAHUM,
yMEHUHN, HABBIKOB TNPHUBEJACHHBIM B  TabIuIax
nokaszaTesei, ornepupyer NpuoOpPETEeHHBIMHU 3HAHUSIMH,
YMEHUSIMU, HaBBbIKAMHU, MPUMEHSET HUX B CHUTYaIUSIX
MOBBIIIEHHON clokHOCTU. [Ipu 3TOM MOTryT OBITH
JOMYUIEHbl HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH,
3aTpyJHEHHUS] TPU  AHAIUTHYECKHX  OINEpaALUX,
MEPEHOCE 3HAHWM U YMEHUUN HA HOBBIC, HECTAHIAPTHHIE
CUTyaluu

Y IOBJIETBOPUTENBHO

BoimonHensl  Bce  BHABI  y4yeOHOM  paboThI,
OpenyCMOTpEeHHbIE  y4eOHbIM  TuIaHoM.  CTyneHt
JEMOHCTPUPYET HE IIOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHMH, HaBBIKOB MPHUBEACHHBIM B  TabIMIax
nokaszaTeyiel, IIJIOXO OINEepUpyeT MNPHOOpEeTEHHBIMU
3HAHUSIMU, YMEHHSMH, HaBbIKAMU IPUMEHSET HX B
OpocThiX cuTyauusix. Ilpu 5>TOM  MOryr ObITh
JOMYIIEHbl HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH,
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3aTPYNHEHUS] NOpPU  AHAJUTUYECKUX  OIEpalUsX,
MEPEHOCE 3HAHUM U YMEHHI HA HOBBIC, HECTAHIAPTHHIE
CUTyaluu

He BbimonHeH oauH win Oosiee BUAOB Yy4eOHOM
paboThl, TPETYCMOTPEHHBIX  YYCOHBIM  ILIAHOM.
CTyaeHT JEeMOHCTPUPYET HEMOJHOE COOTBETCTBHE
3HaHWI, YMEHUM, HABBIKOB MPUBEJICHHBIM B TaOJIUIAX
nokasaresied, JOMYCKalOTCs 3HAYUTENbHbIE OIIMOKH,
HeynosieTBopuTenbHO . .

MIPOSIBJISIETCS] OTCYTCTBUE 3HAHUHM, YMEHHM, HABBIKOB IO
pany TOKa3aTeleH, CTYJIEHT HCITBITBIBACT
3HAUNUTETbHBIC  3aTPYJHEHUS TIPH  ONCPUPOBAHHUH
3HAHUSMH M YMCHHSMH TPU WX TEPEHOCE HAa HOBBIC

CUTyaluu.

DoHAbI OLECHOYHBIX CPEICTB MPEACTABJICHbBI B NPWIOKeHHMH 2 K padoudei

nmporpamMme.

l.

l.

7. YueOHO-MeTOAMYEeCKOEe U MH(OPMAIIHOHHOE O0ecneYeHne JUCIUILIHHBI.

a) OCHOBHAas JiUTeparypa:

CraposoiitoB, 3.1. ConpoTuBieHne MaTepuanoB [ DIEKTPOHHBIN pecypc]: ydeOHUK /
2.M. CrapoBoUTOB. — DNEKTPOH. JaH. — MockBa: @usmariur, 2010. — 384 c.
URL: https://e.lanbook.com/book/59493

Banmumunu, H. B. ConpoTuBiieHHe MaTepHalioB W KOHCTPYKUMM: Y4EOHUK ISt
akanemuueckoro OakanaBpuara / H. B. Banmumsunu, C. C. I'aBprommH. — Mocksa:
NznarensctBo FOpaiit, 2019. — 429 c.

URL.: https://biblio-online.ru/bcode/433489

0) 1OMOJIHMTEJIbHAS JIUTEepaTypa:

N.B. banabun, B.B. bornanos JlabopaTtopubie padoTsl mo kypcy «CompoTuBIEHHE
MaTepuajoB» Ha 0a3ze yHHMBepcaldbHOro ydeOHOro komiuiekca «CM-1». YueGHoe
nocobue (Ne2821). [anexTponnsiit pecypc| —M., MI'TY «MAMHN», 2010 -132c.
URL: http://lib.mami.ru/lib/content/elektronnyy-katalog

Pactsxenue, cxxarue, KpydeHue, u3rud. ['eoMmerpuyeckre XapakTepUCTUKU TIIOCKUX
ceueHuii: COOpHMK 3aJlaHUi K BBIIOJHEHHUIO pPAacueTHO-Tpaduueckux padoT Mo
kypcy «ComnpotuBiaeHue marepuanioBy (Ne2493). [amexkTpoHHBIN  pecype] /
Kpamckoii H.A., Ya6ynun U.C. — 2 u3n., uctp. u gom. - M.: MI'TY «MAMM», 2011
—34c.

URL: http://lib.mami.ru/lib/content/elektronnyy-katalog
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3. Pacrskenue, cxaTtwe, kKpydeHue u u3ru0. [‘eomeTpuueckue XapaKTEpUCTHKU
IJIOCKUX ceueHud. MeTolnueckne yka3aHus K BHIIIOJTHEHUIO PacueTHO-TpaduuecKux
pabot 1o kypcy «ConporuBieHue matepuanoBy (Ne 2492). [anexkTpoHHBIN pecypc] /
Kpamckoit H.A., Yabynun U.C. — 2 uzn., ucnp. u gom.- M.: MI'TY «MAMMW», 2011
—82c.

URL: http://lib.mami.ru/lib/content/elektronnyy-katalog

4. TIlpaxktuueckue 3amanus o Kypcy «CONpOoTHBIICHHE MaTEpUAIOB» JJIA CTYICHTOB
BCEX HAMpaBJICHUN M CHENMaJIbHOCTEH OYHOM M OYHO-3a0YHOM (GopM o0OydeHus
(Ne3172) [anextponHblit pecypc]. -M.: MockoBckuiil nonutex, 2017 — 29c.

URL: http://lib.mami.ru/lib/content/elektronnyy-katalog

5. B.M. llep6akos, P.B. bokos, B.M. IlopsnkoB Pacuersl Ha yCTOHYHBOCTB,
CONPOTHUBJIEHUE YCTAIOCTU M AMHAMUYECKUE HArpy3KH: METOJAMYECKHE YKa3aHUsS K
BBITIOJIHEHUIO ~ pacyeTHO-rpaduueckol paboTel 1o Kypcy «CompoTuBIIeHHE
matepuanoB» (Ne 2427) [anexktponnsiii pecypc] / bokxoB P.B., Ilopsnkos B.H.,
[llepbakos B.1. — M., MI'TY «MAMMN», 2011 -80c.

URL: http://lib.mami.ru/lib/content/elektronnyy-katalog

6. PribakoBa M.P., XapnamoBa W.E., YUykanmun IO.II. 3amaun u MeTtoauuyeckue
yKa3aHusi K pEHIeHUI0 pacueTHo-rpaduueckoir padotet Ne 4 1o Kypcy
«ComnpotuBnenue MarepuasioBy (Ne2749) [rnexktpoHHbIil pecypc]. / mon pea. H.A.
Kpamckoro —M., YHuBepcuter Mammnoctpoenus, 2012 - 25c.

URL: http://lib.mami.ru/lib/content/elektronnyy-katalog

B) IPOrpaMMHOe o0ecneyeHre U HHTepPHeT-pecypcehbl:
[IporpamMmmMHOe obecrieueHre He MPeyCMOTPEHO.
PabGouast Terpamp K Js1abopatopHbIM paboTam 1o Kypcy «ConpoTHBICHHE
MaTepruaIoB»
(http://mospolytech.ru/index.php?id=4434)
r) JJIeKTPOHHO-00pa3oaTe/ibHbIEe Pecypchl
O0P naxoautcs B pa3paboTKe.
8. MarepuajibHO-TeXHHYECKOE O0ecneYeHrue JUCIMILIHHBI.
o CneunanusupoBanHas Jjabopatopust Kadeapbl «/[nHaMuka, MNPOYHOCTH
MAalIUH U COITPOTHUBIICHHE MATEPUAJIOB) OCHAILICHHAS:
1.  VYuebuas ucneitarenbnas mammuaa MU-40KY
2. JlabGoparopusiii komiieke JIKCM-1K
3.  YHuBepcaJbHbI Y4EOHBIH KOMIUIEKC MO COMPOTHUBICHUIO MaTEPHAIIOB
CM-1 (2 )
4.  YHuBepcaJbHbIA KOMIUIEKC JUIsl MPOBEAEHUS 1abopatopHbix padbot CM-2
(2 r)
5. MasaTtHauxoBsiii koriep MK-300

9. MeTonuMecKud GRONGNERIRIMH FARDEAVI 0TS TN I I PACOI MR CHIRIKFUB 3HAHNN 1
3agayamy caNPERBHEHIHION PAOOHE ChyISHTOB; SBIIAIOTC:
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2. VYruyOneHue U pacliipeHre TEOPETUYECKON MOATOTOBKY;

3. ®opmupoBaHHE€ YMEHHMH HCHOJB30BaTh HOPMATHUBHYIO, IPABOBYIO,
CIIPaBOYHYIO JOKYMEHTAIUIO U CIIEIUATIBHYIO JIUTEPATYPY;

4. Pa3BuTHE NO3HABATENBHBIX CIOCOOHOCTEH M AKTUBHOCTU CTYJICHTOB,
TBOPUECKOM HWHUIIMATUBBI, CAMOCTOSITEILHOCTH, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

5.  MHUcnonwp3oBanue mMarepuana, CcOOpaHHOTO U TIOJYYEHHOTO B XOJe
CaMOCTOSITEIIbHBIX 3aHATHA HAa MPAKTHUECKHUX 3aHATUSX, NMPU HAMMCAHUH
KYPCOBBIX U BBIITYCKHOW KBaTM(PHUKAIIMOHHON paboT, mia 3ddexTuBHOM
MOJIFOTOBKU K UTOTOBBIM 3aU€TaM M dK3aMEHaM.

W3ydeHne AMCHUIIIMHBI TOJKHO COMPOBOXKIATHCS MHTEHCUBHOM CaMOCTOSTEIbHOMN
paboToOif  CTYyIEHTOB C PEKOMEHJOBAHHBIMH TPEMOAABATEISIMU  JIUTEPATYPHBIMU
HMCTOYHUKAMU U ¢ MaTepuaIaMH, TIOJyYCHHBIMU Ha JICKIIMOHHBIX, MPAKTHUYCCKUX 3aHATHIX
u jabopaTopHbiX paboTax. CTyIEeHT JOJDKEH MOMHHUTh, YTO HaYWHATh CAMOCTOSITEIIbHBIC
3aHATHS CIEAYeT C MEPBOTO JHS H3YyYEHUs JAUCIUIUIMHBI U MPOBOJUTH UX PETYIISIPHO.
Od4eHb BaXXHO MPUIIOKUTh MAKCUMYM YCUJIUHM, BOJIM, YTOOBI 3aCTaBUThH ce0s paboTarh C
IIOJIHOM HAarpy3KOH € MEePBOTO JIHS.

Kaxxnplii CTyJeHT MOKEH caM IUIaHUPOBaTh CBOIO CaMOCTOATENBHYIO padoTy,
UCXO/ISl U3 CBOUX BO3MOYKHOCTEW U MPUOPUTETOB. ITO CTUMYJIMPYET BBINOJIHEHUE PaOOTHI,
co3iaer Oosee CHOKOWHYH0 OOCTaHOBKY, UYTO B UTOIrE IOJIOKHUTEIBHO CKa3bIBae€TCs Ha
YCBOCHHUU MaTepuara.

Ha ocHOBe u3ydyeHusi peKOMEHJOBAHHOW JIUTEPATyphl LIEI€CO00pPa3HO COCTABUTH
KOHCIIEKT OCHOBHBIX TEPMUHOB, TIOJIOXKEHUI U ONPECICHUN, TPEOYIOINX 3aIOMUHAHUS U
HEOOXOUMBIX JIJIS OCBOSHUS Pa3/IeJIOB TUCITUTLINHBI.

JI1si I0I0TBOPHOM paOOThl HEMAJOBAXXHOE 3HAUYCHHE MMEET OOCTaHOBKA, OpraHu3alus
pabouero mecrta. HyxHO A00UTBCS, YTOOBI MECTO PabOTHI MO BO3MOXXHOCTH OBLIO
noctossHHbIM. PaboTa Ha TpUBBIYHOM MecTe Jiejaer ee 0Oosee IUI0AOTBOPHOIA.
[IponykTUBHOCTh PAOOTHI 3aBUCUT OT TMPABWJIBHOTO YEpPEIOBaHUS TPyla M OTIbIXA.
[TosToMy Kaxaple yac WiaW ABa CleAyeT Aenarh, nepepblB Ha 10-15 MunyT. Beixonnbie
JTHU JIy4III€ TTIOCBSITHTh aKTUBHOMY OTJBIXY, 3aHATHSIM CIIOPTOM, MPOTYJIKAMHU Ha CBEXEM
BO3Ayxe U T.O. Jlake MepekoYeHre C OJHOTO BHJa YMCTBEHHOM paOOThl Ha JApYyroi
MOJKET CITY>KUTh aKTUBHBIM OTJBIXOM.

Ocoboe MecTo ynensieTcsi KOHCYJIbTHPOBAHUIO, KaK OJTHOM 13 (popM 0OydeHUS U KOHTPOJIS
caMocTosiTelbHOM  paboTel. KoHCynbTHpOBaHuE mpennojaracT o0coObiM  00pa3om
OpPraHM30BaHHOE  B3aUMOJICUCTBHE  MEXIy  IPErNoJaBaTeIieM-KOHCYJbTaHTOM U
CTYJACHTaMH, HaIlpaBIIEHHOE Ha paspelieHne NpodieM W BHECEHHE TO3UTHBHBIX
M3MEHEHUH B IeATEIHHOCTH CTYJCHTOB.

IO.MCTOJII/I‘ICCKI/IC PEKOMEHIANUM IJIA IIPpEnoaaBaTest

BBaHMOJICﬁCTBHe npenogaBarciid CO CTYACHTAMU MOXKHO pasACIMTh Ha HECKOJBKO
COCTAaBJAIOINUX —  JICKOUOHHBIC, TIIPAKTHYCCKHE H na6opaTopH51e 3aHATUA H
KOHCYJIbTHPOBAHHUC. HpenonaBaTenB AOJDKCH IMOCIACA0OBATCIIBHO BbIYUTATh CTYACHTAM P
J'IGKIIPIﬁ, B XO0AC€ KOTOPBIX CICAYET COCPECAOTOYMTL BHMMAHHUC HA KIKOUYCBLIX MOMCHTAx
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KOHKPETHOTO TEOpPETHYECKOro MaTepuana, a TakKe OpraHu30BaTh IPOBEJCHUE
PAKTUYECKUX 3aHATUN TaKUM 00pa3oM, 4TOObl aKTUBU3HPOBATH MBIIUICHUE CTY/IEHTOB,
CTUMYJIUPOBATh CaMOCTOSITEIbHOE W3BJICYCHHE HMHU HEOOXOAUMOW HHPOpMALMK U3
Pa3IMYHBIX MCTOYHUKOB, CPaBHUTEIBHBIM aHalU3 METOJOB PEIICHHM, COMOCTABICHHE
MOJIYYCHHBIX PE3YJIbTaTOB, (POPMYIUPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3IJISAO0B Ha
MHOTHE CIIOPHBIE MTPOOIIEMBI.

[lepen HauagoM npenoaaBaHus MPErnoJaBaTeIo0 He0OX0AMMO:

- U3YYHUTH pab0ovyI0 MPOTrpaMMmy, U U 3a4a4d JUCUUTUIINHBL;

- YETKO IMpPEACTaBIATh cebe, Kakue 3HAHWs, YMEHUS W HaBBIKA JOJDKEH HPUOOpECcTH
CTYJICHT;

- IO3HAKOMUTCS C BUJAMU y4eOHOI paboThI;

- U3YYHUTH COICPKAHKE PA3/ICIOB JUCIUTUIIHHBI.

B Xone NeKIMOHHOTO 3aHATHS TPENoAaBaTeNh JODKEH Ha3BaTh TEMy, y4eOHbIE
BOIIPOCHI, 03HAKOMUTD CTYJICHTOB C MEPEYHEM OCHOBHOM U JIOMOJHUTEIHLHOMN JTUTEPaATypPhI
0 TEME 3aHSTHS.

Bo BcTynuTenbHON YacTv JEKIMU O0OOCHOBATH MECTO W POJIb M3ydyaeMOW TEMBI B
y4eOHOM JUCIUIUIMHE, PACKPBITh €€ MpaKkTUuecKoe 3HaueHue. Ecnu yurtaeTcs He mepBas
JIEKIIMSI, TO HEOOXOIUMO YBSI3aTh €€ TEMY C MPEIbIIYIIECH, He HapyIIasl IOTUKU U3JI0KEHHUS
ydyeOHOro Marepuaia. JIeKIuio ciieqyeT HauMHaTh, TOJBKO YETKO 0003HAUYMB €€ XapakTep,
TEMY U KPYyT T€X BOMPOCOB, KOTOPBIE B €€ X0/€ OyIyT pacCCMOTPEHBI.

B oCHOBHO# 4acTh JEKIUH CIEAYeT PacKphIBaTh COJEp:KaHNE yUYEOHBIX BOIPOCOB,
aKIICHTHPOBATh BHUMAHKE CTYJACHTOB Ha OCHOBHBIX KAaTETOPHUSX, SBJICHUSIX H IMpOIleccax,
OCOOCHHOCTSIX MX MPOTEKaHUs. PacKphIBaTh CYIIHOCTh M COAEPIKAHHME PA3TUYHBIX TOUYEK
3peHHUS] W HAYYHBIX TOJXOJ0B K OOBSICHCHHMIO TEX WJIM HWHBIX SBICHUA WM TPOIECCOB.
Cnemyer apryMeHTHpPOBaHO OOOCHOBAaTh COOCTBEHHYIO TMO3UIMIO 1O CIOPHBIM
TEOpeTHUeCKHM BompocaM. [IpuBoauTh mpuMepbl. 3agaBaTh MO XOAY HU3JIOKEHUS
JIEKIIMOHHOTO MaTepualia pUTOPUUECKHE BOMPOCHl M CAMOMY JaBaTh HAa HUX OTBET. JTO
CIIOCOOCTBYET aKTHBHU3AIIMM MBICIUTEIHLHOM JESTEIIBHOCTH CTYIEHTOB, MOBBIIICHUIO HX
BHUMAHMSI U WHTEpeca K Marepuaiy JIeKIUU, ee coaepkanuto. [IpemnomaBaTens MoiKeH
PYKOBOIUTH pPabOTON CTYACHTOB 10 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO Marepuala,
MOTYEPKUBATh HEOOXOJUMOCTh OTPAKEHHUSI B KOHCIEKTaX OCHOBHBIX IOJIOKEHUMN
U3y4aeMoM TeMbl, 0CO00 BBIJIEIISIS KATETOPUHHBIN anmapar.

B 3akiounTensHON 4acTH JICKITUU HE0OXOAUMO CPOpMYIUPOBATH OOIINE BHIBOJIBI
M0 TEeMe, PAaCKPHIBAIOIIME COJAEP)KaHWE BCEX BOIMPOCOB, TOCTABICHHBIX B JICKIUH.
OOBABUTH TUTAaH OYEPETHOTO CEMHHAPCKOTO WM JIADOPATOPHOTO 3aHATHS, AaTh KpPaTKUE
PEKOMEHIAlMK M0 TIOJTOTOBKE CTYJIEHTOB K CEMHHApy WM JIabopaTOpHOU padore.
OnpenenuTh MECTO W BpeMsl KOHCYJbTAllMH CTYACHTaM, IOKEJABIIUM BBICTYIHUTh Ha
CEeMHUHape C I0KJIanaMu U pedepaTamu 1Mo akTyaIbHBIM BOIIPOCaM O00CYKIAeMON TEMBI.

[lenp mpakTHUECKUX W Ta0OPATOPHBIX 3aHATUH - 00ECTIEUYUTh KOHTPOJb YCBOCHUS
y4eOHOT0 MaTepuasna CTyICHTaMH, PacIIUpPEHUE U YIiyOJieHne 3HAHUH, MTOTYYCHHBIX UMH
Ha JIGKIUSAX U B XOJe camocTosATelnbHOW paboTel. [loBeimenue sddexTuBHOCTH
MPAKTUYECKUX 3aHATHM JOCTHTaeTCs TMOCPEICTBOM CO3JaHUSI TBOPUYECKOW OOCTAaHOBKH,
pacroJiararoiiei CTyJICHTOB K BBICKa3bIBAHWIO COOCTBEHHBIX B3TJISIZIOB U CYXKJICHHUHA TIO
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o0Cy>XKIaeMbIM BOIMPOCAM, >KEJAHUIO Yy CTYACHTOB MOpadOTaTh y JAOCKH NPU PELICHUH
3ajad.

[Tocne kaxa0ro JEKIMOHHOTO, J1a0OPATOPHOrO M MPAKTUYECKOTO 3aHATHUS CHENIaTh
COOTBETCTBYIOILYIO 3allUCh B JKypHaJaX ydeTa IOCEUIaeMOCTH 3aHATHH CTyAEHTaMH,
BBISICHUTh Yy CTapOCT Y4€OHBIX IpyNN NPUYMHBI OTCYTCTBHSI CTYACHTOB Ha 3aHATHUSAX.
[IpoBoauTh TpyNmoBble W WHAUMBUIYaJIbHbIE KOHCYJIBTALMU CTYAECHTOB IO BOIIPOCAaM,
BO3HUKAIOIIUM Y CTYAEHTOB B XOJ€ MX IOATOTOBKM K TEKyLIEH M IPOMEXKYTOUHOU
aTTecTalliy MO Y4YeOHON NMCUUIUIMHE, PEKOMEHIOBAaTh B TMOMOIIb y4eOHBIE U JIpYyTrHe
MaTepHuabl, a TAKXKE CIPABOYHYIO JIUTEPATYPY.

DK3aMeH WU 3a4eT M0 AUCHUUIUITMHE TPOBOAUTCA B (POpME MUCHMEHHOTO 3K3aMeHa C
MOCJEYIONEd HWHAMBUAYaJIbHOM Oeceqoil €O CTYAEHTOM Ha OCHOBE BOIIPOCOB,
c(hOpMyIIMPOBAHHBIX B 3aYETHBIX UM IK3aMEHALMOHHBIX OuseTax. B Ouier BHOCUTCS aBa
TEOPETHYECKUX U OJMH MPaKTUYECKUA BOMPOC U3 PA3IMYHBIX Pa3leioOB TUCUUILIUHBL J1JIs
0oJjiee MOJHOW NMPOBEPKU 3HAHUM CTyneHTOB. OlLeHKa BBICTABIISIETCS MPENOJaBaTEIeM U
oOBsiBIsETCS mocie oTBeTa. [IpenoaaBaTens MPUHUMAIOLIMN 3a4€T WIM SK3aMEH JIMYHO
HECET OTBETCTBEHHOCTb 3a IIPABUIIBHOCTH BBICTABIICHUS OLICHKH.
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[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ DenepaibHbIM  TOCYAapCTBEHHBIM
o0pa3oBaTeIbHBIM CTAHJAAPTOM BBICIIETO 00pa3oBaHMs 10 crenuaibHocTH 23.05.01
HaszeMHBbIe TPaHCTIOPTHO-TEXHOJIOTHYECKHE CPEACTBA.

IIporpammy cocraBu.I:

Crapmuii mpernoiaBareib glezee e 7 /JlykbsanoB M.H./

CoracoBaHo:

3aBenyromuii kadeapon

npodeccop, K.T.H. /Kennep A.B./
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[Tpunoxxenue 1.

CTpykTypa u coAep:kaHue IMCUUIINMHBI « CONPOTHBIIEHHE MATEPHAJIOB) 10 CHECHUAIBHOCTH
23.05.01 «<Ha3zemHbIe TPAHCIIOPTHO-TEXHOJIOIMYECKHE CPEACTBA

(cmenuaJImCT)
- Bus yaeO6HOM paboThI,
No § = 8| BKIIOYas CAaMOCTOATENBHYIO Bunbl camocToATenbsHOM pabOThI dopma
0 /;[ Paznen g % é paboTy CTYJEHTOB, CTYJICHTOB arTecTalyn
S| T TPYAOEMKOCTh B 9acax
JI. | Mp. | J1a6. | CPC | KCP | K.P.|KIL| PIP | Ped. | Kpa6. | D | 3
Tpernii cemecTp
1.1 OcCHOBHEIE HOHSI]:'I/ISI, METO 3 1-2 o) o)
CCUCHUU
1.2 | BBogHOe npakTuyeckoe 3aHsATue. | 3 1-2 2
Jlaboparopnas pabota Nel.
1.3 «HcnpITarenbHple MAIIUHBL U 3 1-2 2 2
M3MEepUTENIbHbIE TPUOOPHI»
Onpenenenus. BHyrpeHnnune
CWJIOBBIE (haKTOPBI, HATPSHKEHUS
U nehopMaIuy pu pacTsHKEHUU
2.1 | — ckaruu npsimoro Opyca. 3akoH | 3 3-4 2 2
I'yka. Koaddpuuuent [lyaccona.
HanpsmceHI/m Ha HAKJIOHHBIX
mwromankax. [lorennmanpHas
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SHEPrusl yNpyrux aeGopmanui.

2.2

Pacuet Opyca Ha pacTspkeHue-
cxarue. [loctpoenue >mrop
BHYTPEHHUX CHJIOBBIX (DAKTOPOB.
3anac IpOYHOCTH.
Brimaua PI'P Nel.

2.3

Jlaboparopnas padota Ne2.
HcneiTanne maTepuanoB Ha
pacTshKeHHe.

3-4

3.1

Cratuuecku HEONpeaeIuMble
3a/1a41 Ha PaCTSHKEHHUE — CKaTHE.
VYyeT MOHTaXHBIX 3a30POB H
TeMriepatypsl. McnibiTanue
MaTepuasIoB Ha PaCTSKEHUE-
cxarue. OnpeneneHue
MEXaHUYECKUX XapaKTepPUCTHUK.
IIpenen npoyHocTH.

5-6

3.2

Pemienue crarnuecku
HEOMpeeIUMbIX 3a/1a4 IPH
PacTsHKEHUH — CHKATHU.
Onpenenenne HanpsHKEHUN U
nedopMaliii B CTEPKHSIX MPU
W3MEHEHHUHU TEMIIEPATYPBI.
MOHTaXHBIE YCUIIHSL.

3.3

JlaGopatopHas pabota Ne3
«HWcnipITaHne MaTepraioB Ha
COKaTUe»
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4.1

OmnpezneneHue YUCTOTO CIBUTA.
Hanpsoxenust u nepopmanun.
3aKOH MapHOCTH KacaTelbHbBIX
HanpspkeHuil. 3akoH ['yka npu
casure. Hampspkenus Ha
HAKJIOHHBIX IJIOMIAIKAX.
[ToTrenmanbHas SHEPTHS IPH
casure. CBsi3b MEX]ly MOAYJISIMU
YIIPYrocTU IEPBOTO U BTOPOTO
pona. Y cioBus IPOYHOCTH.

4.2

Ornpenenenne BHYTPEHHUX
CHJIOBBIX (DAKTOPOB MpH
KkpyueHuu. Iloctpoenne amrop.
Pacuer Ha npoyHOCTH 1
’)KecTKoCcTh. Beimaua PI'P Ne2

4.3

Jlabopatopnast pabota Ne4.
«Omnpenenenne moayist FOHra n
koa¢pdunuenta [Tyacconar

7-8

5.1

Kpyuenue 6pyca kpyrioro
MONEPEYHOr0 CEYEHUSI.
BuyTtpennue cunoBbie GakTopsl,
HaNpsLKeHUs U eOpMalinu.
IloreHmanpHas SHEpPrus
nedopmaruu. Pacuersr Ha
MPOYHOCTh U KECTKOCTb.
HcnpiTanne MaTepualioB Ha
KkpyueHue. CtaTuuecku
HEOIpEeIEINMBbIE 3a]]a4H Ha
Kpy4YeHHE.

9-10
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52

CraTtuduecku HCOIIPCACIINMBIC
3ala4 Ha KPY4YCHHUC.

9-10

53

JlaGoparopnas padota Ne5.
«HWcnipITaHne MaTepuagoB Ha

yaap»

9-10

6.1

Kpyuenue 6pyca
PSIMOYTOJIBHOTO TTOMIEPEYHOTO
cedeHus. Jlemanaius cedeHusl.

PacueTr BUHTOBBIX

WTHHIPUYECKUX TTPYKUH.
OmnpeneneHue HaNPsKEHUHN B
npyxuHax. Pa3nuunsie crnocoOsl
OmpeIeNeHNs IEPEMEILICHHN B
MPYKUHAX.

11-12

6.2

Pacuer cratnuecku
ONPEACTUMBIX U CTATUYECKHU
HEOIPEIETUMbIX KOHCTPYKIIMHI C
MPY>KUHAMMU.

11-12

6.3

Jlaboparopnas padota Neb6.
«HMccnenoBanve HapsHKEHHO-
nehOpMUPOBAHHOTO COCTOSTHUS
TOHKOCTEHHOU TPYOBI TIPH
KPYUCHU

11-12

7.1

[Tnomans. CtaTnueckue
MOMEHTEL. OceBEIE U
EHTPOOEIKHBIE MOMEHTHI
nHepuuu. [lonspHbIi MOMEHT
uHepuuu. Panuyc unepuuu.

13-14

24




3aBUCUMOCTb MEX1Y MOMEHTaMH
WHEpLUHU [IPU NapaJIEIbHOM
IIEPEHOCE U IIPU IIOBOPOTE OCEM.
['maBHBIE OCH U TJIaBHBIE
MOMEHTBI UHEPILIUH.
Ornpenenenne Noa0KeHUs
IJIABHBIX OCEH U BBIYUCIICHHE
3HAUYEHUI TJTaBHBIX MOMEHTOB
WHEPUUHU Pa3IudHbIX
MTONEPEYHBIX CEYEHUI.

7.2

Ornpenenenue moJI0KEeHUs
LEHTpA TSHKECTU U
FEOMETPUUYECKUX XapaKTEPUCTUK
IIockux ceuenuii. Bermaua PI'P
Ne3.

13-14

7.3

JlaGoparopnas padorta Ne7.
«OnpeneneHrne HaIPsKEHUHN B
OaJIKe TIPH IIOCKOM YHCTOM
u3ruoe»

13-14

8.1

Onpenenenne. Buyrpennue
cwiioBble GakTopsl. [TocTpoenue
SMIOP MONEPEYHBIX CUI U
U3ru0aroux MOMEHTOB.
HuddepeHumanbHble
3aBHCHUMOCTH MEXIY
M3ru0aroIMMM MOMEHTOM,
MONEPEYHOM CUIION U
MHTEHCUBHOCTHIO
pacIpeneieHHOW Harpy3KHu.
HopmanbHoe HanpsbxeHue npu
qrcToM u3ruoe. Gopmynsl s

15-16

25




OTIpe/IeNIeHHUsI HOPMAJIbHBIX U
KacaTeJIbHBIX HANPSOKEHUN B
MOTIEPEUHBIX CEUCHUSX Opyca
IpH NTONIEPEYHOM H3THOE.
YcnoBue cTaTHYeCcKon
POYHOCTH.

8.2

OmnpeneneHne BHyTPEHHUX
CHJIOBBIX (DAKTOPOB MPHU U3THOE.
[TocTpoenue 310p U UX aHAIU3 C

nomouisko quddepeHnuanbHON
3apucuMocTu. OnpeneneHue
HOpPMAaJIbHBIX M KacaTeJIbHbBIX
HaNpsDKEHUH B Oanke npu
u3rude. [logbop ceuenusl.

15-16

8.3

Jlaboparopnas paborta Ne8
«Ormpenenenne nepeMeIieHui B
OarKe mpu MonepeyHOM U3rube

15-16

9.1

PanmonanbHbie GOpMBI ceueHus
0anok. [loreHuunanbHas sHEprusl.
HuddepennmanbHoe ypaBHeHHE
yIpyroi ocu Gayku.
OnpeneneHne nepeMenieHun.
Hurerpan Mopa. [IpaBumno
Bepemaruna.

17-18

9.2

Onpenenenue nepeMenieHuil B
OayKax ¢ IOMOIIBIO HHTETpasia
Mopa (npaBuiio Bepemaruna)

17-18

26




9.3

Jlaboparopnas pabora Ne9
«HccnenoBanne HaNpsHKEHHO-
nehOpMUPOBAHHOTO COCTOSIHUS
KOHCOJIBHOM OaJIKi paBHOTO
COIIPOTHUBJICHUS U3THOY»

17-18

Bcero 3a 3-uii cemecTp

18

18

18

54
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YerBepThiil cEMeCTpP

10.1

OrnpeneneHue CTepKHEeBOM
cuctembl. Knaccudukanms
CTEPKHEBBIX cucTeM. MHTerpas
Mopa j1s onpeeneHust
MEPEMEIICHUN B CTEPKHEBBIX
cucremax. Teopema o
B3aUMHOCTH paboT U
nepemelnieHuii. [loustue o
CTETICHSIX CBOOOBI M CBSI3H.
Metop cun. Kanonnueckue
YpPaBHEHMSI METOJAa CHII.

1-2

10.2

Pacuer cratnuecku
HEOMpeaeIUMON OamKu

1-2

10.3

JlaGopartopnas pabota NelO
«IKCIIepUMEHTANIbHAS TTPOBEPKa
TEOPEMBI O B3aMMHOCTHU PaboOT»

27




HapsixeHHOEe COCTOSIHME B TOUKE.
TeH30pbl HANPSKEHUN U
nedopmanuit. OnpeaeneHue
HaIpPSHKEHUN B HAKJIOHHBIX
IJIOIAIKAX.

3-4

11.2

Pacuer cratnueckn
HEOIIPEACINMON PaMbl

3-4

11.3

Jlaboparopnas padorta Nell
«OrpesienieHre peakiuy B O1ope
CTaTUYECKH HEOIPEAEITUMOMN
OaJIKMY

12.1

I'maBHBIE IIOMIAAKU U TJIaBHBIE
HanpspkeHnss. O000IeHHBIHA
3aKoH |'yka. DHeprus ynpyrux
nehopmarui.

5-6

12.2

Pacuer cratnuecku
HEOIPEACINMON PaMbl

12.3

JlaGopaTtopnas padota Nel2
«HccnenoBanne HaNpsiKEHHO-
nehOpMUPOBAHHOTO COCTOSTHUS
IIJIOCKOM pambD»

5-6

13.1

Co>xHO€ COITPOTUBJICHUE.
Kpurepun BO3HUKHOBEHUS
MJIaCTHYECKUX AeopManuii.
['mnore3a MakCUMaIbHBIX
KaCaTeJIbHBIX HAIIPSKCHUN.
['unore3a NOTEHIMAIBLHON

28




SHEPruu POPMOU3MEHEHHUS.
Teopus mpounoctu Mopa.
[ToHsITHE MEXAHUKH pa3pyILLIECHUS.
N3rub c kpyueHnnem 0aiok
KpPYIJIOTO U MPSMOYTOJIBHOTO
CEYCHHSI.

13.2

Ornpezenenue riaBHbIX
HAMPSDKCHUHA U TIOJIOKCHHUS
TIIaBHBIX TUTomanok. Kpyr Mopa

7-8

13.3

Jlaboparopnast pabota Nel3
«HccnenqoBanne HAMPSHKEHHOTO
cocTosiHUS Opyca npu
BHEIICHTPEHHOM PACTSKCHHUI.

7-8

14.1

OmnpezeneHue cI0XKHOIO BUa
Harpyxxenus. Kocoit u3ruo.
BHerneHTpeHHOE pacTsDKeHHE —
cxatue. M3rub ¢ kpydeHueMm.
OO61muii cnyyail Harpy>KeHus
Opyca.

9-10

14.2

PacueT nmpocTpaHcTBEHHOTO
Opyca

9-10

14.3

JlaGopartopnas paborta Nel4
«HMccnenoBanve HapsHKEHHO-
1e(OPMUPOBAHHOT'O COCTOSTHUS
KOHCOJIBHOTO CTEPIKHS TIPH
KOCOM H3THOe»

9-10

29




15.1

Onpenenenue. Mexanusm
YCTAJIOCTHOTI'O pa3pyILIEHUsI.
Kpussie ycranoctu. I[Ipenen

BBIHOCITUBOCTH. DaKTOPBHI,

BIIUSIOIME HA CONTPOTHUBIICHUE
YCTAJIOCTH JIETAJIECH.
XapaKTEepUCTUKH LUK
IIEPEMEHHBIX HANPSKEHUMN.

11-12

15.2

Pacuer Bana Ha cTaTHYECKYIO
npouyHocTh. [Togbop pazmepos
BaJja.

11-12

15.3

JlabGopartopnas paborta Nel5
«HMccnenoBanrie HANPsSHYKEHHOTO
COCTOSIHHS Opyca OOoJbIIIoi
KPUBU3HBI TIPH ITONIEPEUHOM
u3ruoe»

11-12

16.1

JlnarpamMmma npeaenbHbIX
aMruTya. ConpoTUBIICHHE
YCTaJIOCTH TP COBMECTHOM

JNEWCTBUHA HOPMAJIBHBIX U
KacaTeJIbHBIX HAIPSKEHUMN.

[TonsiTne pacuera Ha
JIOJITOBEYHOCTb.

13-14

16.2

Pacuyer Bana Ha ycranocTHyro
poyHoCTh. OnpeneneHue
kox¢duireHTa 3amnaca o
YCTaJIOCTHOW ITPOYHOCTH.

13-14
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16.3

JlaGopartopnas paborta Nel6
«HcnpITaHne TOHKOCTEHHOTO
Opyca OTKpBITOro mpoduiis Ha
U3rud U Kpy4EHHE»
OCHOBHBIE IOHATHUS U

13-14

17.1

onpeaeseHus. Y CTOMunBas u
HeycTounBasi GOPMBbI YIIPyroro
paBHOBecusi. Kputnueckas cuina.
®opmyna Dinepa. [Ipenenst
MIPUMEHUMOCTU (POPMYITBI
Diinepa. OMnupuueckas
dopmyna Scurckoro. [ToTeps
YCTOMYHUBOCTH NPH
HaIpsHKEHUSX, MPEBBIIIAIOIINAX
npezell NPONOPLUHUOHATIBHOCTH.
Pannonanbubie hopMbl
MOIMEPEYHBIX CEYEHUM CHKAThIX
crepxkHen. Pacuer o
KO3 (DUIIMEHTY CHIKEHUS
JIOITYCKAEMOI'0 HAIPSIKEHUST HA
CKaTHeE.

15-16 | 2

17.2

Pacuer cxaThIx cTepkHEN HA
YCTOWUYHUBOCTb.

15-16

17.3

JlaGopartopnas paborta Nel7
«HccneqoBanue yCTOMYMBOCTH
MPSIMOTO IIEHTPATBHO-CKATOTO

CTEPKHSI»

15-16

31




18.1

VYuert cunn unepunu. Hanpsbkenust
BO BpalIarolIeMcsl KOJIbIIE.
Hanpsioxenus u nepemernieHus B
YIOPYrou cCUCTEME TP y1ape
MaJaIIUM IPy30M. YUeT MacChl
YIPYIOM CUCTEMBI.
KoadppuurentT iMHaMUYHOCTH.
Kpytsimwmit ynap.

17-18

18.2

OmnpeneneHue HAMPsHKEHUN U
NepeMeIleHni B CUCTEME TIPU
ylape NaiaolliuM rPy30M.

17-18

18.3

JlabGopaTtopnas padorta Nel8
«MccnenoBanue pabOThI CTEPHKHS
MIPH MPOJI0JIBHO-TIOTIEPEYHOM
n3ruoe»

17-18

Bcero 3a 4-b1ii cemecTp

18

18

18
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36

36
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[Ipunoxxenne 2 k
pabodeii mporpamMme
MMWHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHWS POCCUICKOM ®EJIEPALINN

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

Crnenuansaoctb: 23.05.01 HASEMHBIE TPAHCIIOPTHO-TEXHOJIOTMTYECKHUE CPEJICTBA
OII (mpoduiib): «COPTUBHBIE TPAHCIIOPTHBIE CPEICTBA»

dopma o0ydeHHs: OUHas

Kadenpa: JIlunamuka, Ipo4HOCTh MAILIMH U COMTPOTUBJICHUE MAaTEPHUAJIOB

POH/I OHEHOYHBLIX CPEJICTB

MO JUCLUTIIAHE

COl'lpOTI/IB.]'IeHI/Ie MaTcepuajaIoB

CocraBurenan:
Houenr, k.1.H. lllep6axos B.H.
Prioakosa M.P.
Jlykbsnos M.H.

Mocksa, 2023 ron
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NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLWA

Tabnuua 1

COHPOTI/IBJ’IeHI/Ie MaTepuajioB

PI'OC BO 23.05.01 HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

B nporiecce ocBoeHUs JaHHON TUCHUTUIHHBI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIOIINE

IIpodeccnonaibHbIE KOMIIETEH UM

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorust dopma Crenenn ypoBHeil 0CBOEHHS KOMIIETEHIIHI
HHAEKC | ®OPMYJIMPOBKA ¢GopMupoBaHHs | OLICHOYHOIO
KOMIIeTeHIIUH cpeicTBa
OIIK-1 | CrocobeH cTaBUTh U 3HATh: Jlexuus, K/P Ba3zoBblii ypoBeHb

peuiath MHXEHEpHbIE U | - OCHOBHbBIE TUIIOTE3BI nabopaTopHas PT'P - CIIOCOOEH COCTaBJIATh PACUETHBIE CXEMBbI
Hay4YHO-TEXHUYECKUE COIIPOTUBIICHUS pabora, 3JIP peanbHBIX KOHCTPYKIMI HA OCHOBE
3amaun B chepe cBoei MaTepuaioB camocrodarenbHas | T IPOCTEHIINX 3JIEMEHTOB
npodeccnoHaTBEHOM - [Tpocreitmue paborta K3 - CIIOCOOEH OMpeIesITh T€OMETPUUECKHE
NESATEIbHOCTH U HOBBIX | T€OMETPUUECKHE Tella JJIsl XapaKTEPUCTUKU MPOCTHIX CEUEHUM
MEXIUCHUTIITMHAPHBIX COCTaBJICHUS paCYETHBIX - crI0co0€H CTPOUTH SIIOPHI BHYTPEHHUX
HaIlpaBJICHUH C CXEM KOHCTPYKLIHI CUJIOBBIX (DaKTOPOB, HANIPSKEHUHN U
HCII0JIb30BAHUEM - OCHOBHBIE NIEpEMELICHUM
€CTECTBEHHOHAYYHBIX, reOMETPUUECKHE - CITIOCOOEH MPOBOJUTH PACUYEThI HA
MaTeMaTHYECKUX U XapaKTEPUCTUKH IIIOCKUX IIPOYHOCTB, )KECTKOCTh U YCTONYUBOCTH
TEXHOJIOTHYECKHUX CeueHUM - OIPENENTh JTUHEHHBIE U YITIOBBIE
Moenei - Meronpl pacuera MIEPEMELIEHUS B 2JIEMEHTaX KOHCTPYKLUN

KOHCTPYKLUU Ha
IIPOYHOCTB, )KECTKOCTh U
YCTOMYUBOCTD

- Patimonanbubie popMBI
CEYCHMI DIIEMEHTOB
aBTOMOOWJIS U TPaKTOpa
IIPYU pa3INYHbIX BUJAX
Harpy>keHus

yMeThb:

- CocTaBisTh pacyeTHbIE
CXEMBbI Ha OCHOBE

IPHU OPOCTHIX BUAAX HATPYKEHHUS
IoBbIIEHHBIN YPOBEHD

- CIIOCOOEH COCTABIIATh PA3IMUYHbIEC PACUETHBIE
CXEMBI pealbHbIX KOHCTPYKIUH, IIPOBOJUTD UX
aHaJM3 ¥ BEIOMpaTh HanboJsee paluoHaIbHYIO
- OIIPEAEIIATh T€OMETPUUECKHUE
XapaKTEPUCTUKU CIOKHBIX CEUYECHHI

- CITIOCOOEH MPOBOJUTH PACUYEThl HA TPOYHOCTb,
JKECTKOCTb U YCTOWYUBOCTD, AaBaTh
PEKOMEHIALUH 110 YIyUYIIEHUIO KOHCTPYKLIUU

- OIIPECIIATH JIMHEWHBIE U YITIOBBIE




MIPOCTEUIINX HIIEMEHTOB

- OnpenensiTe MOJIOKEHNE
LIEHTpA TSKECTH U
F€OMETPUUYECKUE
XapaKTEPUCTUKHU IIIIOCKUX
CEUYEHUI

- [IpoBoauTh pacueTsl Ha
MIPOYHOCTb, )KECTKOCTh U
YCTOMYHBOCTh

- OnpenensiTe TMHEHHBIC U
YIJIOBBIE IIEPEMEILIEHUS
IIOIIEPEYHBIX CEYECHUH ITPU
pa3IMYHBIX BUIAX
HarpyxeHus

BJIA/IETh:

- HaBblkaMu co3gaHus
pacyeTHBIX CXEM
3JICMEHTOB aBTOMOOWIIS U
TpakTopa Ha OCHOBE
MPOCTEUIIINX
T€OMETPUUYECKUX TN

- HaBbixamu onpenenenus
TIOJIOXKEHUS 1IEHTpa
TSDKECTU U BEJIMYMHBI
T€OMETPUUYECKHUX
XapaKTEPUCTUK CIOKHBIX
CEUYEHUM

- Merogamu pacuera Ha
MPOYHOCTH, )KECTKOCT,
YCTOMUYUBOCTD U YCTAJIOCTh
- MeTogamu nmoctpoeHust
3MI0pP BHYTPEHHUX CUIIOBBIX
(hakTOpOB, HANIPSDKCHUH U
IepeMenieHu

IIEPEMELEHUS TONIEPEUHBIX CEUEHUN
3JIEMEHTOB KOHCTPYKIMM IPH Pa3IMYHBIX
BHJIaX HarpyKCHUs




IIpunoxenue 2

K paboueii nporpamme

Hepeqenb OICHOYHBIX CPEACTB IO TUCHUIIJINHE

«ConpoTuBJjieHHe MATEPHAJIOB»

HaumenoBanue
No e —— IIpencraBneHue oLEHOYHOTO
oC paTkas XapaKTepUCTHKA OLIEHOYHOTO CPECTBY cpenctea B ®OC
CpeICTBa
KonrponsHast  |CpeacTBo HpPOBEpKM YMEHMH MPUMEHSTH TTpHMEpbI KOHTPOJIbHBIX
1 pabora [IOJIyUEHHBbIE 3HAHUSA U1 pELICHUS 3a]ad
(K/P) OTIPEICTICHHOTO TUIIA TI0 TEME WJTU Pa3eiTy saat
PacueTHO- CpencTBO NPOBEPKU YMEHUH IMPUMEHATh
[10JIy4YECHHBIE 3HAHUS 1o 3apaHee [Tpumep 3ananus s
2 rpaq)pg{ecxaﬁ OIIpe/IeTIEHHON METOIMKE JIUIs pelIeHus 3a1a4 BBINOJIHEHUS paCUeTHO-
p(?)FOPT)a WIM 3aJIJaHUI 110 MOJYJII0 WIH AUCLUILIMHE B rpaduveckoit padboTbl
11CJIOM.
CucreMa CTaHJIAPTU3UPOBAHHBIX  3aJaHU,
3 Tect [103BOJISIOIIAs aBTOMAaTU3HUPOBATH [IpumepsI TeCTOBBIX
(T) [IPOLIEYPY HM3MEPEHHsI YPOBHS 3HAaHUW U 3a1aHUI
yMeHu# o0yyaromerocs.
CpeacTBO IPOBEPKM YMEHMHM K HABBIKOB IIO
3amgra . |MCHOJB30BAHUIO ucnbITaTenbHoro | [IpumepHsie BOIIPOCH A7
4 Ha60pgTOpHOH 000pYyIOBaHUSI M W3MEPHUTENBHBIX MPHUOOPOB, | 3alIMTHI Ja0OPATOPHBIX
p(a3 J%E;I 00pabOTKE SKCIEPUMEHTAIBHBIX JaHHBIX M UX pabot
CPaBHEHUIO C TEOPETUUECKUMHU pacueTaMu
CpeAcTBO  HpPOBENEHUS  IPOMEXKYTOUHOM
aTTeCTallud 10 pe3yibTaTaM BbINOJIHEHUS
BCEX BHJOB Yy4ueOHON pabOThl B TEUECHUH [Ipumepsr
5 9K;aMeH ceMECTpa  C  IPOCTaBICHUEM  OLEHKH AK3aMEHALIMOHHBIX
(9K3) COTJINYHO, «XOpOLLOY, OouneToB
«(YZOBJIETBOPUTEIBHO» WIN «HEe
YI0BJIETBOPUTEIHHO
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[Tpunoxenue 3

IIpumep 3K3aMeHANMOHHBIX ONJIETOB
1o kypcy «ConporuBjieHne MaTepHAJIOB»

MUWHUCTEPCTBO HAYKH U BLICIIIET'O OBPA30OBAHU S POCCUINCKON OEJIEPALINN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIHIEI'O
OBPA30BAHMUS
«MOCKOBCKHM NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IuHAMUKa, IPOYHOCTH MALIMH H CONPOTHBICHHE MATCPHATIOBY
Jucnuniraa ConpoTHBIEHUE MaTepUaIoB

CrrertmansHOCTS 23.05.01 «HaszeMHBIE TPaHCTIOPTHO-TEXHOJIOTHYECKIE CPEACTBAY

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 7.

1. Hanpsbxkenus u aedopManivu npy cBUre. 3aKOH MapHOCTU KacaTeIbHbIX HAMPSKEHUH. 3aKOH
I'yka npu cnsure.

2. CTaT4ecKy HeOonpeIeIuMbIC 3a7a4i Ha PACTIKEHUE — CKaThe. Y YeT MOHTaXKHBIX 3a30POB U
TEMIIepaTyphl.

3. 3agaua

YTBEpkKIEHO Ha 3aceJaHuM KaQeaphl «  » 201 _ 1., nporokosa Ne .

3aB. kadeapoit /A.A.CxBop1OB/

ITepeueHb BOMPOCOB K 3K3aMEHY

Bomnpocsl k 3k3aMeny

[Menmm m 3amaun kypca. Mctopus pa3Butug Hayku O NMpOYHOCTU. OCHOBHBIE THUIIOTE3bI U
nomytieHusi. OObEKThI pacyeTa U PacYeTHHIE CXEMbI

Cuiibl BHENIHHME U BHYTpeHHUE. MeTos ceuennii. BHyTpennue cuioBbie (HakTopsl

Hanpsoxenue. CBsi3b HaNpsHKEHUN C BHYTPEHHUMH CHJIOBBIMH (haKTOpamMu

Jledbopmanmu u mepemMenieHus

BryTpennue cunoble (hakTOphI, HAMPSHKEHUS U AehOPMAIIMH MPU PACTSHKCHUH — COKATUN
npsiMmoro Opyca

Hampspkenuss Ha  HAKJIOHHBIX — IUTOIIAAKaX. [loTeHIManbHAS OSHEPTHS  YIPYTUX
nedopmanuii

3akon ['yka. Koadumment [lyaccona

HcnpiTaHne marepualioB Ha PACTsDKEHHE — CKaTue. MeXaHWYeCKHue XapaKTEPUCTHKH.
JlnarpaMmbl pacTsKEHUS PEAIbHBIE U CXEMATU3UPOBAHHBIE

[IpenenbHast Harpy3Ka. Y cI0BHUSI IPOYHOCTH MPU PACTSHKEHUHU-CKATUN

Hanpspxkenust u nedopmanmu npu ciBure. 3aKOH MaApHOCTH KACaTEJIbHBIX HAIIPSHKCHUM

HaHpH)KeHI/IH Ha HAKJIOHHBIX IIJIOMIAAKAX IMPH CABUIC

[ToTenmuanpHas 3HEprusi ynpyrux aedopmaruii mpu caBure. Y CIOBUS MPOYHOCTH H
KECTKOCTH 37




CBsi3b MEXKly MOJYJIIMHU YIIPYTOCTH IIEPBOTO M BTOPOro poja. 3akoH I'yka nmpu ciBure

[Tnomans. Cratnueckne MoOMeHThI. OcCeBble U LEHTPOOECKHBIE MOMEHTBHI HMHEPIUH.
ITonspHbIl MOMEHT uHepunu. Pannyc naepumun

3aBHUCUMOCThH MEKJTy MOMEHTAMH UHEPIIMU NTPU NapalieIbHOM IEPEHOCE OCei

3aBUCHUMOCTbD MCKAY MOMCHTAMHU MHCPIHH IIPHU ITOBOPOTC ocen

['maBHBIE OCH U IJIaBHBIE MOMEHTBI HHCPIIUH. OHpCI[eJIeHI/Ie MOJI0KEHMS TJIaBHBIX OCEU U
BBIYKCJICHUE 3HAYCHUH TJIaBHBIX MOMEHTOB HMHCPIHHN PA3JIMYHBIX ITOIICPCUYHBIX CCUYCHUM

Kpydenune Opyca Kpyrioro MnomnepevyHoro cedeHus. BHyTpeHHue cuioBble (aKTOpbI,
HanpsoKeHus U gedopMaluy Npyu KpyueHUn

[lorenuuanpHas sHeprus nedopManuu Npu KpydeHUH. PacueTsl Ha NPOYHOCTh U
KECTKOCTb IPU KPYUYECHUHU

Pacuer BUHTOBBIX HMIMHAPUYECKHUX MNpYXHH. OnpeneneHue HANpsyKEHUH B MPYKUHAX.
Pasnuynble cnocoObl OlpeieeHNs] IEPEMEIICHUN B IPYKMHAX

Kpydenne Opyca npsiMoyroibHOTO MOMEPevyHoro ceueHus. Jlemnananus ceueHus

CraTtuuecku HCOMIPCACIMMBIC 3a1a491 Ha KPYUCHHUC

N3ru6. Bayrpennue cunoBbie hakTopsl 1pu u3rude. [loctpoeHune s1mop NomepeyHbIX CHIT
U U3TUOAIOIINX MOMEHTOB

HuddepenunanbHble 3aBUCUMOCTH MEXITY U3rMOAIOIMM MOMEHTOM, ITONEPEUHON CUIION
Y UHTEHCUBHOCTBIO PacIpeieIEcHHON Harpy3Ku

HopmanibHOE HanpsiKeHUe Npyu YUCTOM H3rH0e

KacareapHbIX HaHpH}KGHHﬁ B ITIOIICPCYHBIX CCUCHUAX 6pyca ITpH ITOIICPCUYHOM n3rude

YcioBue cTaTU4eCKOn IMPOYHOCTH. PaI_[I/IOHaJIBHBIG (bOpMBI ceueHus 0ajox.
HOTGHHH&J’IBH&H OHCPIUA

JuddepennmanpsHoe ypaBHEHHE YIPYTOW OCH OAJIKH

Nuterpan Mopa u npasuno Bepenmarnna

basika paBHOr0 CONPOTHUBIICHUS U3THOY

MUHHCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHUS POCCUNCKON OE/IEPALINN
DENEPAJIBHOE TOCYZAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXJIEHWE BBICIIET'O
OBPA30OBAHU
«MOCKOBCKHH NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IMHaMuKa, IPOYHOCTH MAILIMH H CONPOTHBIICHHE MAaTEPHAIIOBY
Jucuunnyna ConpoTHBICHHE MaTEPHAIOB

CrnenuansHocTh 23.05.01 «Ha3eMHbIe TpaHCTIOPTHO-TEXHOJIOTMUYECKHE CPEACTBAY»

Kypc 2, cemectp 4

3K3AMEHHAIIMOHHBIA BIIET Ne 10.

1. Knaccugukanus cTepKHEBbIX cUcTeM. TeopeMa 0 B3aMMHOCTH paboT U MepeMeIeH i

2. YcroituuBas u HeycTouuBas ¢popMsl ynpyroro paBHoBecus. Kputndeckas cuna. ®opmyna
Olinepa.

3. 3agaua

YTBepKICHO Ha 3aceJaHuH KaQeaphl «  » 201 _ 1., mporokon Ne . 38



3aB. kadenpoit /A.A.CxBOpLOB/

[IepeyeHb BOIPOCOB K 3K3aMEHY

Bomnpocsl kK 3k3amMeny

CrepxneBas cuctema. Knaccuukanms cTep>KHEBbIX CUCTEM.

Teopema 0 B3auMHOCTH pabOT U MEepEMEIICHUH.

Teopema Kactunuano.

I/IHTCFpaJIBI Mopa I OIIPCACIICHUA HCpCMGHIGHI/Iﬁ B CTCPIKHCBBIX CUCTCMAX.

[lonsiTe O cTeneHsIx CBO6OI[I)I H CBA3U. MCTOI[ cun. Kanonuueckue YPaBHCHHA
MCTOda CHII.

Pacyer cratuyecku Heomnpenenumbix Oamok U pam. Mcmonb3oBaHuE CBOMCTB
CUMMETPHH.

OrnpeneneHne nNepeMeneHui B CTAaTHYECKNA HEONPEAETUMBIX CUCTEMAX.

Hapsioxennoe cocrosinue B Touke. TeH30pbl HANPsHKEHUN U AedopMaliuii.

OHpeI[GJ'ICHI/Ie HaHp}I}KCHI/Iﬁ B HAKJIOHHBIX IIOMAJKaXx ITPpH IIJIOCKOM n3rude

I'maBHBIC IUIOIMTAAKK Y I'NIAaBHBIC HAIIPSAKCHHA.

HCCJ’IGI[OBEIHHG HAIIPSPKCHHOI'O COCTOSHUA C IIOMOIIBIO KPYyTIad Mopa.

Buapl HanpspkeHHBbIX cocTtosiHuii. O0001eHHbIN 3aK0oH ['yKa.

O0bemHas gedopmanusi. JHeprus ynpyrux aedopmaruil.

Cnoxunoe compotuBieHue. Kpurepun BO3ZHUKHOBEHUS IJIACTUUECKUX AehOpMaIUi.
['unore3a MakCUMaJIBHBIX KAaCaTEJIbHbIX HAIIPSIKECHUN.

I'mmotesa HOTGHHH&HBHOﬁ OHCPI'UHU ¢)OpMOI/IBMeHeHI/IH. TeOpHH IIPOYHOCTH Mopa.

N3rub ¢ kpyuyeHueM 0ajoK Kpyrjioro U MpsiMOyroJIbHOTO CEUEHUSI.

OmnpeneneHue Cl0KHOIO BUJA HATPYKEHMUSL.

Kocoii n3ruo.

BHelleHTpEeHHOE pACTSIKEHHUE — CHKaTHe.

N3rub 6pyca 607IbI110M KPUBHU3HBI.

Pacuer TonkocTeHHbIX cocynoB. @opmyia Jlaruiaca.

[{ukinueckoe HarpyxeHue. XapakTepUCTUKHU LUKIIA.

Ycranocts. Kpusble ycranocru. [Ipenen BBIHOCIUBOCTH.

Jlnarpamma npeaeapbHbIX aMIUTUTYI.

@DakTopbl, BAUSIONIME HA COMPOTUBICHUE YCTAJIOCTH J€TaleH.

ConpoTUBIIEHUE YCTAIIOCTH MIPA COBMECTHOM JEHCTBUU HOPMAJIbHBIX M KaCaTEJIbHBIX
HANPSKCHUM.

KoaddummenT 3amaca mo MUKINYECKON MPOYHOCTH

OcCHOBHBIC TIOHATHUS U OTPECICHHS. Y CTOMUMBAs U HEYCTONYMBAasi POPMBI yIIPyroro
paBHoBecus. Kputnueckas cuna. @opmyina Diinepa.

[Ipeaensr npumenumoctu hopmyisl Ditnepa. OMnupuyeckas Gopmyna SAcuHCKOTO.
[loTepss  yCTOMYMBOCTM  NpPU  HAINpPSKECHUSX, NPEBBIIIAIOIINX  MPEe
MIPONOPLHOHAIBHOCTH.

PaunonanbHbie QOpMBbI MOMEPEYHBIX CEUEHHH CXKaThIX CcTep)kHei. Pacuer mno
K02 PUITMEHTY CHIKEHUS TOTTYCKAaeMOTO HaNPsDKEHHS Ha COKaTue.
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HpnMep IKZAMECHAIIUOHHBIX U KOHTPOJBHBIX 3a1a4

JIns1 3a1aHHOTO CTYTIEHYaTOTO
Opyca HEOOX0IUMO:

1. ITocTpouTh 3MIOpPBI HOPMAJIBHBIX
CUJI, HOPMAJIbHBIX HANpPsDKCHUN U
MEPEMEIIEHUN CEUCHUM

2. Omnpenenuth pabOTy BHEIIHHUX
CHI ¥ TIOTCHIMAIBHYIO SHEPIHI0
nedopmaruu

JIns 3alaHHOTO CTYNEHYaToro Baja,
UMEIOIIEr0 KPYTJoe TMOoIMepeyHoe
cedyeHue, HeoOXOIUMO:

[Toctpouts  BHIOPBI  KPYTSIIUX
MOMEHTOB, KacaTeJIbHBIX
HanpsDKEHUWH W yIJIoB B3aMMHOIO
II0BOPOTAa CEUCHUM.

Jlms 3amaHnHOM KOHCOIBLHOM OaIKu
HEO0XO0IUMO:

[TocTpouTh AMIOPHI MOTTEPEUHBIX
CUJI U M3TU0AOITX MOMEHTOB.
Hpunsite: F=ql, M= qI’
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J114 3aTaHHOTO MPOCTPAHCTBEHHOTO
Opyca HeoOX0IUMO:

[TocTpouts 3MIOPBI BHYTPEHHUX
CHJIOBBIX (haKTOPOB

Hpunste: F=ql, M= g’

J1J1s1 3aJaHHOM CTaTUYECKH
HEOMpeAeTNMOI OaJIKu
HEO00X0UMO:

[TocTpouTh AMIOPHI MOTIEPEIHBIX
CHJI ¥ U3THOAOITNX MOMECHTOB.
Hpunste: F=ql, M= g’

IIpuMepbI TECTOBBIX 3aJaHM JISI OLEHKH KOMIIeTeHIUil

Bonpoc Nel. OcHOBHBIMHM BHJIaMH UCIIBITAHUN MaTE€pUAIIOB SBIISIIOTCSL:
1). ucnpiTaHKs HA TBEPOCTH U YAAPHYIO BSI3KOCTb;

2). UCTIBITaHUS HA KPYUYEHUE;

3). UCIIBITaHMSI HA PACTSKEHUE U CKATHE.

Bompoc Ne2. Kakoit MeTon NPUMEHSIIOT JUIsl ONIPEETICHNS BHYTPEHHUX CHUJI
B CEUCHUSIX CTEPIKHS?

1). MeTo/1 HaYaIbHBIX TAPAMETPOB;

2). METOJ] HE3aBUCUMOCTH JCHCTBUS CHUJT;

3). METOJT CEUCHHUI.

Bompoc Ne3d. CBoWCTBO TBEpIbIX TEJI BO3BpAIlATBCA K CBOUM
MEepPBOHAYAJIBHBIM pa3MepaM I0CJ€ NPEeKpalleHHs] JCHCTBUS BHEIIHHUX CHJI
Ha3bIBAETCS:

1). ycTOHYUBOCTBIO;

2). yIpyrocrblo;

3). IPOYHOCTHIO.

Bomnpoc Ned. [Iposepky Ha mpovyHOCTH cTepxkHA AB, mMMmeroiero pasHbie
JOMyCKaeMbl€ HANPSIAKEHUS HA PACTSHKEHUE [G ]p U C)KaTue [O‘ ]cmc , TPOBOJIAT

o ¢opmyiie:
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).o<Lo,;
2.0=0,

3).0‘S[U]p

Bomnpoc NeS [Ins1 crepxHs, H300paK€HHOTO Ha pUCYHKE HOpMAaJIbHBIC
HamnpsHKeHus B ceueHuu 1-1:

el

W

1 1). paBHBI HyJIIO;
F — 2F «~—F "+ / 2). pacTATUBAIOILUE;
% 3). cMMAroIue.

IIpuMep BONPOCOB IS 3aLIUTHI JIA00OPATOPHBIX padoT

UTo SIBISIIOCH 1EBI0 JTa0opaTOpHOM paboThI?

Uto sABIAIOCH OOBEKTOM UCCIIEI0OBAHUS?

Kaxoit Bug nedopmariuy ucnbIThiBasl 00EKT UCCICTOBAHUS?

Kaxoe obopyaoBanue u u3MepuTeIbHbIC TPUOOPHI IPUMEHSIIUCH B padoTe,
MIPUHITUTT ACHUCTBUS U YTO C UX TOMOIIBIO U3MEPSIIOCH?

Pacckazatn MMOPAAOK BBITIOJITHCHHUS SKCIICPUMCHTA.

6. Kakne BeIMUyuHBI ONnpcaACIIIINCE B pa60Te OKCIICPUMCHTAJIBHO M KaK 3TO

POU3BOIUIIOCH?

7. Ha3zBaTh euHUIBI U3MEPEHUS BEJTUYHH, ONIPEICeTsIeMbIX B pabote?

9.

. Kak MIPOBOIUJIOCH CpaBHEHUE TEOPETUYECKUX 3HAYCHUU 51

OKCIICPUMCHTAJIbHO ITOJYYCHHBIX BEJIUYHNH?

HapucoBaTe auarpamMmsl pacTs>KeHUS IIACTUYHOTO U XPYIIKOTO Marepuasia’?

10.Paccka3aTh 0 XapakTepHBIX y4aCTKax AUArpaAMMBbl PACTSHKEHUA?

11.HapucoBath AuarpaMMbl C:KaTUs IUIACTUYHOTO M XPYIIKOTO MaTepuaia?

12.B yeM oOTauuue AuarpaMMbl CKaTusi IJJACTUYHOIO MaTepuana oT

JMarpamMMBbl CKaTUs XPYIKOTO Marepuaa?

13.PacckasaTh 0 XapaKTepHbBIX y4acTKax AUArpaMMbl CoKaTHs?
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14.Chopmynupyiite 3akoH ['yka?

15.3anummuTe aHaTUTUYECKOE BhIpayKeHHE 3aKOoHa ['yka B IByX BapuaHTax?

16.Kakue cBolictBa wMatepuana omnpenensier wMoayiabs FHOHra, eauHuia
U3MepeHus?

17.Kakoe HanmpspKeHHOE COCTOSIHME BO3HUKAET B CTEHKE TOHKOCTEHHOM TPYOBbI
Py Kpy4yeHuu?

18./]ns1 wero B 1abopatopHO paboTe OMpPEeSsIICs YIoJl 3aKpYIUBaHUS?

19.11oueMy TeH30pPE3UCTOPHI HAKIEUBAIOTCS MOJT yIiIoM 45° K ocu TpyObI?

20.YTo0 Takoe HEUTpaNIbHBINA CJI0U B Oanke mpu u3ruoe?

21.Kakasg reomeTrpuyeckas XapaKTEpPUCTHUKA CEYEHHMs OINpENeseT IPOYHOCTH
10 HOPMaJIbHBIM HAINPSKEHUSIM MPU U3ruoe?

22.Kak 3KCIIEpUMEHTAIbHO ONPEAEIUTh YIJIbl IOBOPOTA MONEPEYHOTO CEUEHUS
Oayku?

23.Kak ornpeaenuTs nepeMenieHne npu u3ruoe ¢ noMoulso nurerpaia Mopa?

24.Yt1o Ha3bIBaeTCs, 0AJIKONH PaBHOT'O CONMPOTUBIICHUS?

25.Kak MOXHO nepecunTaTh KHHEMAaTHYECKOE HATPYKEHUE B CUIIOBOE?

IIpuMmep 3aganus NJis1 BHINOJIHEHUS] PACYETHO-TPaduuecKoil padoThl Mo

AUCHUIIJIMHE ((COHpOTHBJIeHHe MaTepuajaioB»

CryneHyaTslii Bajl C OHUM 3aIIEMJICHHBIM KOHIIOM, UMEIOIINN Pa3TuIHYIO
dbopMy TIOTIEpEYHBIX CEYCHWH Ha KaXIOM YYacTKe, 3aKpy4eH BHCITHUMH
momeHnTamu 7T;, 7,, 75, Kak nmokaszaHo Ha puc.l,a. TpeOGyercs:

1) nocTpouts 3Mr0py KPyTALMX MOMEHTOB 7, ;

2) U3 yCIOBUI MPOYHOCTH U KECTKOCTH MOA00paTh pasmMep d MOMEPEUHOTO
CEYEHHMS I KaKJIOr0 ydacTKa Bajia, OKPYTJIMB MOJYy4Y€HHOE 3HaueHUe B [Mmm] 10
OybKaiIero OOoJIBIIETro YKcia U3 CTaHIapPTHOTO psijia (CM. MPUIIOKEHUE);

3) MOCTPOUTH AMIOPY YII0B B3aUMHOTO TOBOPOTA CEUCHUM ¢ .

Monyas ynpyroctd npu casure G =8-10° MIla. VcxonHsie naHHbIC
MPUBEJICHBI B Ta0. 2.

Bupl monepeuHsix cedeHuit mpecTaBieHbl Ha puc. 1,0.

KoHCTpyKTHUBHBIE OCOOEHHOCTH Y3JI0B COEIMHEHHS YHACTKOB C Pa3IuYHbIMU

CCUCHMAMHU HC paCCMAaTpUBaTh.
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Puc. 1 a), 6)

44



