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1. TACHOPT IIPOI'PAMMBI YYEBHOM JUCIHUAILINHBI
«Texunyeckass MeXaHHKa»

1.1. OobsacTh NPpUMEHEHU POrPaMMbI

[Iporpamma y4eOHOW MUCHIMIUIMHEI SBISETCS YaCThIO MPOTPAMMBI TOJTO-
TOBKH CIICIIHAIACTOB CPeTHETO 3BeHa B cooTBeTCTBUU ¢ DI'OC 10 crenuaibHOCTH
cpennero mpodeccronaapHoro oopaszopanus (mansee CIIO) 13.02.11 «Texuuue-
CKasi DKCILTyaTanusi U OOCITYKHBAHHE AJIEKTPUUYECKOTO U DIIEKTPOMEXAHHUIECKOTO
o0opytoBaHus (MaTHHOCTPOCHHUE)» 0a30BOM MOATOTOBKH.

[Iporpamma yueOHOU AUCITUTUITMHBI MOXKET OBITh MCITOJIH30BaHA B JOIOTHH-
TENBHOM TpodeccHnoHaTbHOM oOpa3oBaHHM (B MporpaMMmax TMOBBIIICHUS KBaJIH-
(bUKauu ¥ MEePEnoAroTOBKH) U MPOPECCHOHATBLHONW MOATOTOBKE MO MPOQPECCHIM
paboyux:

18507 Crnecapb-3JIeKTPHUK IO PEMOHTY AJIEKTPOOOOPYIOBAHHS.

1.2. MecTo AMCHMILUIMHBI B CTPYKTYpe NPOrpaMMbl MOJATOTOBKH
CIENUAMCTOB CPeIHEero 3BeHa  JUCIHUIUINHA OTHOCUTCS K rpymie odmenpodec-
CHOHAIBHBIX JTUCIHIUIMH IPO(PECCHOHATBLHOTO IIUKJIA.

1.3. Iean u 3a1a4n JUCHUILIMHBI — TPeOOBAHHS K pe3yJbTaTaM OCBOEHHSA

AUCHMILTHHBI .

B pesynbTaTte 0CBOSHUS TUCIUTIIMHBI 00YJAIONTUIACS J0JI2KE€H YMETh!

— ONpPEAeATh HAMPSKEHUS B KOHCTPYKITMOHHBIX DJIEMEHTAX;

— ONpEaesATh NepPeaaTOUYHOE OTHOIICHHE,

— TIPOBOJUTH pacUeT M MPOCKTUPOBAThH JACTAd U COOPOUYHBIC €IMHHUIIBI OOIIETO
Ha3HAYCHUS,

— TIPOBOJIUTH COOPOYHO-Pa300POUHBIE PaOOTHI B COOTBETCTBHH C XapaKTEPOM COCIIH-
HEHUM JeTajie 1 COOPOUHBIX CUHMUII;

— TIPOM3BOAUTH PACUEThI HA CXKATHE, CPE3 U CMATHE,

— TPOU3BOJUTH PACUETHI AJIEMEHTOB KOHCTPYKIMA Ha MPOYHOCTH, KECTKOCTh U
YCTONYUBOCTD;

— coOupaTh KOHCTPYKIMHU U3 JE€TAJEeH MO YepTekKaM U CXeMaM,

— YHTAaTh KHHEMATHYECKUE CXCMBI.

B pesynbTaTe 0CBOSHUS TUCIIUTIINHBI 00yUJaIOMIUNACS H0JI7KEeH 3HATD!

— BUJBI ABMKEHUN U PEe0oOpa3yoIIue IBIKCHASI MEXaHU3MBI;

— BUJBI U3HOCA U JepopMaliuii getaieit u y3ios;

— BHUJBI Mepelad; WX YCTPONCTBO, Ha3HAUCHUE, MPEUMYIIECTBA U HEAOCTATKH,
YCJIOBHBIE 0003HAUYEHUS HA CXEMaX;



— KHHEMAaTHKy MEXaHU3MOB, COCTUHCHHUS JeTajeil MallliH, MEXaHHUECKUe Tepe-
Ja4y¥l, BUBI U YCTPOWCTBO Mepeaad;

— METOAMKY pacyeTra KOHCTPYKIHMU Ha MPOYHOCTh, KECTKOCTh M YCTOHYMBOCTH
NPY Pa3UYHBIX BUAAX 1eOpMAIIHH;

— METOIMKY pacyera Ha CXKaTue, Cpe3 U CMSATHE;

— Ha3HAYCHHE U KIACCU(UKAIUIO TTOAIIUITHHKOB;

— XapakTep COeMHEHMSI OCHOBHBIX COOPOYHBIX EMHUIL U JIETAJICH;

— OCHOBHBIE THUITBI CMa30YHBIX YCTPOUCTB,;

— THIIBI, HA3HAYCHUE, YCTPOUCTBO PEIYKTOPOB;

— TpEeHHe, ero BUJbI, POJb TPCHUS B TEXHHKE;

— YCTPOKMCTBO M HAa3HAYCHUE WHCTPYMEHTOB M KOHTPOJIBHO-U3MEPHUTEIBHBIX MPH-
OOpOB, UCTIONB3YEMBIX TP TEXHHYECKOM OOCITY>KUBAaHHH ¥ PEMOHTE 000PYHO0-
BaHWS.

1.4. PexoMeHayeMOe KOJINYECTBO YACOB HA OCBOEHHE MPOrPaMMbl JUCIUILIN-

HbI:

MaKCHMaJIbHON yueOHOM Harpy3ku oOydatomerocs: 88 4acos, B TOM YHCIE!

00s13aTeIbHON ayTUTOPHON yaeOHOM Harpy3ku oOydatomerocs 82 vaca;

CaMOCTOSITENFHOM paboThl 00y4aromerocs 6 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM IUCIUIIJINHBI
2.1. O0beM yueOHOM QM CHUILIMHBI M BUBI Y4eOHOH padoThl
Bupa yueOHoi padoThI Oovem uacos

MakcumaiabHas yueOHast Harpy3ka (Bcero) 88
O0s13aTesbHAsI ayUTOPHAsI yueOHasi HATpy3Ka (Bcero) 82
B TOM YHCIIE!

MPAKTUUECKUE 3aHATUS 40
CamocTosiTeIbHasI padoTa odyuarmerocs (Bcero) 6

Hmozosan ammecmauusn 6 (])opme IK3AMEeHA




2.2. TeMaTn4ecKHid IJIaH U COACPKaHUC y‘l€6HOl7[ JUCHHUILVIMHBI « TeXxHu4yeckass MeXaHHKa»

HaumeHoBaHMe pa3esioB

Conep:xanue y4e0HOro MaTepuaJia, JJabopaTopHbie H IPAKTHYECKUE Pad0ThI, cCAaMOCTOsATeIbHasI padoTa 00y-

O0BeM yacoB

YpoBeHb 0cBO-

" TeEM YALIMXCH, KYpPCcoBasi padoT (POeKT) (eciiu npedycmompennl) eHHusl
1 2 3 4

Beenenune 3

Brexenne ConepxaHue TEOPETUUECKON MEXaHUKH, €€ POJIb U 3Ha4EHHE B TEXHIKE. Marepus U 1BUKEHHE.
Mexannueckoe nBuxkeHUE. OCHOBHBIE YaCTU TEOPETUUECKON MEXAHUKHU. CTATHKA, KWHEMATHKa, 1 1
JMHAMMKA.

Pazpea 1.

TeopeTnueckas Me- 39

XaHHMKA.

CraTtnka

Tema 1.1. MarepuanbHas To4ka, aOCOIIOTHO TBepaoe Teno. Cuia, cucreMa Cuil, SKBUBAJICHTHBIE CUCTEMBbI

OcHOBHbIC IOHATHA U | cuJl. PaBHOZEHCTBYIOIIAs U ypaBHOBEIINMBAIOIIAs CUIIbI. AKCHOMBI CTaTUKU. CBSI3M U peakiuu 2 2

AKCHOMBI CTATHKH cBa3eil. OnpeneneHye HallpaBJIeHNs PEAKIUI CBSI3€M OCHOBHBIX THUIIOB.

Tema 1.2. [Tnockas cuctema cxonsmuxcs cuil. Cucrema cxonsammxcst cuil. CriocoObl CIIOKEHUsT ABYX CHII.

IL1ockas cucrema Pa3noxxenue cunbl Ha aBe cocrasisomme. OpenerieHne paBHOJAEHCTBYIOLIEH CHCTEMBI CHUII

CXOAALIMXCH CHJI reoMeTpu4eckuM crnocoOoM. CHIIOBOMI MHOTOYTIOJBHUK. YCIIOBHUE PAaBHOBECHUS B BEKTOPHOM
hopwme. 4 2
IIpoexkuys cuiibl Ha OCh, IIPABUJIO 3HAKOB. IIpoeKLys CUIIBI HA ABE B3aUMHO-IIEPIICHAUKYIISIPHBIC
OCH. AHaJIMTHYECKOE OIPEICIICHUE PaBHOJECHCTBYIOLIEH. YCIIOBHE PAaBHOBECHS B aHAJIUTHYE-
ckoii hopme. ParoHabHbIN BEIOOP KOOPIMHATHBIX OCEH.
IIpakTHYecKHe 3aHATHSA 2 3
Pacuér peakuuii orop Jyisi INIOCKOKW CUCTEMbI CXOISIIIUXCS CUIL.

Tema 1.3. [Tapa cui 1 MOMEHT CHIIBI OTHOCUTENBHO TOUKU. Ilapa cui u e€ xapakrepucTuk. MOMEHT maphbl.

ITapa cui 1 MOMeHT OkBUBaNEHTHBIE Nappl. ClioeHue nap. Y ClIOBUE PaBHOBECUS CUCTEMBI Iap cuiil. MOMEHT CHJIbI

CHJIBI OTHOCHTEJIBHO | OTHOCUTEIBLHO TOYKH. 2 2

TOYKH




Tema 1.4.

ILtockast M mpocTpan-
CTBEHHasi CHCTeMa
NMPOM3BOJILHO PACIO-
JIO’KEeHHBIX CHJI

[Inockas cucreMa IIPOU3BOJIBLHO PACIOJIONKEHHBIX Cuil. [IpuBeneHHMe Cuabl K JaHHOM TOYKE.
IIpuBeneHne IUIOCKOM CUCTEMBI CHJI K JAHHOMY LEHTpPY. [ JIaBHBIM BEKTOp U IVIABHBIM MOMEHT
cucteMsl cwil. Teopema BapuHboHa 0 MOMEHTE PaBHOACUCTBYIOIIEH. PaBHOBECHE IIIOCKON CH-
CTEMBbI CHJI. YpaBHEHHs PABHOBECHS U UX Pa3IUUHbIC (POPMBI.

banounsie cucrembl. Kinaccudukanus Harpy3ok u Buasl onop. Ompenenenue peakuuil onop u
MOMEHTOB 3aIlleMJICHHUS.

IIpocTpaHcTBEeHHass cucTeMa CXOIAIUXCS Cwil, €€ paBHOBecwe. IIpocTpaHcTBEeHHas cucrema
IIPOU3BOJILHO PACIIOJIOKEHHBIX CUJI, €€ PABHOBECHE.

IIpakTHYecKHe 3aHATHSA

OnpeneneHrie ONOPHBIX peakIyil OaJIKH.

KonTposabHas padora

Tema 1.5.
LenTp TAXKECTH

Cuna TspKecTH Kak paBHOJIEHCTBYIONIAs BEpTUKAIbHBIX cuil. LleHTp Tsbkectu tena. LleHTp Tsoke-
CTH TPOCTBIX reoMeTpudeckux ¢puryp. Onpenenenue HeHTpa THKECTH COCTABHBIX MIIOCKUX (U-

Typ.

IIpakTHYecKHe 3aHATHA

OmnpeneneHne EHTpa THKECTH CIOKHON (UTYDBL.

Kunematnka

Tema 1.6.
OcHOBHBIE IOHATHS
KnHemMaTuku. Kune-
MATHKA TOYKH

OcHOBHBIE MOHATUSI KHHEMATUKH. TpaeKkTopus IBI>KEHUS TOUKd. [IoHATHE pacCTOSHUS U MPOK-
JICHHOTO TYTHU. YpaBHEHHUE JBMKEHUS TOUKU. CKOPOCTb TOUKH NPH PAaBHOMEPHOM M HEpPaBHO-
MEpHOM JBIKEHUH. [IpoeKiumu CKOpocTH Ha KOOpAuHaTHble ocH. OmpenelieHHe BETHYMHBI U
HarpaBJIEHUs] CKOPOCTH 110 3aJaHHBIM MPOEKLUAM €€ Ha OCH KOOpAMHAT. Y cKopeHue Touku. Ka-
caTeJbHOE U HOpMaJlbHOE YCKOpeHUe. Bupl IBIWKEHHS B 3aBUCUMOCTH OT yCKopeHus. Kunema-
TUYECKHE TPapUKH.

IIpakTHYecKHe 3aHATHSA

[TocTpoeHne KHHEMaTHYECKUX IPa(HKOB.

Tema 1.7.
IIpocreiimme aBHKe-
HHS TBEPAOro Teja

IIpocreitmme nBuxkeHus TBepAoro rena. llocrynarensHoe aBuxkeHue. BpamarenbHoe 1BUKEHNE
TBEPJOTO TEJIa BOKPYI HEMOABMKHOM OCU. HacTHBIE Cllydad BpalllaTEIbHOIO JBUKEHUS TOYKHU.
JInHelHbIe CKOPOCTH M YCKOPEHMS BPAIIAOLIErOCs Tea.

Tema 1.8.

CnoxHoe ABWOKCHUC TBCPAOT'O TCJA. Hnocxonapannenbﬂoe JABVDKCHHUC. Paznoxxenue miIockomna-

InockonapaJiiesbHOE | PAJUIETBHOTO JIBUKEHUS Ha MOCTYNAaTEeNIbHOE U BpamarenbHoe. Omnpenenenne abcooTHON CKO-
ABHKEHHE TBEPA0ro pocTu M000H TOUKH Tena. MrHOBEHHBIN IIEHTpP CKOPOCTEH, CIIOCOOBI €ro OIpeIesICHHs.

TeJsa

JuHamMuka

Tema 1.9. 3akoH nHepuuu. OCHOBHOM 3aKOH AMHAMMKHU. Macca MaTepuaabHOW TOUKH. 3aKOH HE3aBHCHUMO-




OcHOBHBIC MOHATHSA U
AKCHOMBI TMHAMHUKH

CTH ACUCTBUA CUJI. 3aKOH JIEHCTBUS U MPOTUBOACHCTBUS. J[BE OCHOBHBIE 3a/1a4il AUHAMUKH.

Tema 1.10.
JBH:KEeHHE MaTepH-
AJIbHOM TOYKH.

CBobosHast 1 HECBOOOAHAsA MaTepuanbHble TOUKH. Cuila HHepUMHU NPH NPSIMOJMHEHHOM U KpH-
BosHeitHOM aBmwxkeHusx. [Ipunuun J{anamGepa. [loHsTHE O HEypaBHOBEUICHHBIX CHJIAX HMHEP-
U 1 UX BIMSIHUU Ha paboTy MaIlIvH.

MeToa KMHETOCTATH- 1
KH
Tema 1.11. Bunst Tpenus. 3akons! Tpenus. Koapduuuent rperns. Pabota mocrossHHO#M cuiibl. PaboTa cuibl
Tpenne. Tshkectd. PabGoTta mpu BpamarenbHoM JBMXeHHH. MormHocTs. Kosgduiment nonesHoro aeii- 1
Pa6ora u MmomHoOCTH CTBUSL.
Tema 1.12. Oo6mme teopembl quHaMuku. Vimmynsc cuibel. KommuectBo nBmkenusi. Teopema o KonuyecTse
OOume TeopeMbl AU- | ABIKEHUS TOUKH. TeopemMa 0 KMHETHYECKOH sHepruu Touku. OCHOBHOE ypaBHEHHE TUHAMUKH 1
HAMHUKH NIpY BpalaTeIbHOM JIBUKEHUU TBEPAOTO TEa.
TemaTnka BHeayIMTOPHOI CaMOCTOSITeIbHOM PadoThl O pa3aesy 1.
1. OcHoOBHbIE BUIBI CBSI3U: IJ1aJIKas TNIOCKOCTH, TOBEPXHOCTh U ONOpa, THOKask HUTh, [IMJIHH-
ApruecKuil mapHup (MOIMIMITHHEK), cheprudecKuii mapHup (MOAMSTHUK), HEBECOMBIN
CTEP)KEHb, PEaKIIMH ITHX CBS3CH.
2. Teopema 0 paBHOBECHH TPEX HEMapaIeIbHBIX CHII. 9
3. CraTuuecku orpesesieMble U HEOpeaAesieMble CUCTEMBI.
4. AHanuTHYECKHE YCIOBHUS PaBHOBECHUS MPOU3BOIBHON MPOCTPAHCTBEHHON CUCTEMBI CHII.
5. OmpeneneHne CKOPOCTU U YCKOPEHHSI TOYKU O UX MPOEKIMAM Ha KOOPMHATHBIE OCH.
6. BrIpaxeHune CKOPOCTH, HOPMAJIBHOTO, KaCaTEJIHLHOTO U MOJHOTO YCKOPEHUI Bpallarolie-
rocsi TeJa Yepes3 ero yrioByro CKOPOCTh U YIIIOBOE YCKOPEHHE.
Paszpnen 2.
ConporuBieHue Ma- 28
TepHAJIOB
Tema 2.1. OcHOBHBIE 3a/1aud CONPOTHUBIICHUsI MaTepuaioB. Kinaccudukanus Harpy3oK U 3J1€MEHTOB KOH-
OcHOBHBIE 10J107Ke- CTpyKuuu. BHyTpeHHHE cHIIOBbIe (PAaKTOPHI MPU PACTSHKEHUH M CXKATHU. DIIOPHI MPOJOTIBHBIX
HHSL. cuil. HopmaneHoe HampspkeHHe. DMIopbl HOpMaJIbHBIX HanpspkeHui. [IpononsHble U monepey-
PactsizkeHue u cxxatue | Hele nepopmanyu. 3akoH ['yka. Koadduuuent Ilyaccona. Onpenenenne oceBbIX nepeMeIieHnit 2

MOTIEpEeYHBIX ceueHuil Opyca.

VcnpiTanus MaTepuasoB Ha pacTsHKEHUE U CKATUE NIPU CTaTHYECKOM HarpyXeHuu. JluarpaMmbl
PaCTSHKCHUSI U CKATHUA TUIACTUYHBIX U XPYNKUX MaTepuanoB. MexXaHMUECKUe XapaKTePUCTUKH
MaTEepHAaJIOB.




Hanpsiokenus mpenenbHble, JoNMycKaemble W pacueTHble. KoadduuueHT 3amaca MpOYHOCTH.
YcioBre NpoYHOCTH, pacdyeThbl Ha MPOYHOCTh. CTaTMUECKU HEONPEAEIUMBIE CHUCTEMBI.

IIpakTHYecKHe 3aHATHSA

Pacuér Ha IPOYHOCTH IPU PACTSKEHUU U CIKATUU.

Tema 2.2.
IIpakTH4eckue pac-
4eThl HA Cpe3 U cMH-
THE

Cpe3, OCHOBHBIE pacUeTHBIE MPEANOCHUIKH, pPacueTHbIE ()OPMYIIbI, YCIOBHE TPOYHOCTH.
CwMmsiTHe, YCIOBHOCTHM pacueTa, pacueTHble (OpMyIbl, YCIOBUE MPOYHOCTH. Jlomyckaembie
HanpsikeHus. [Ipumepsl pacyeTos.

KonTtpoJubHas pabora

Tema 2.3.
I'eomeTpuueckue xa-
PAKTEPUCTHKHM IJIOC-
KHX cedeHMH

Craruuyeckue MOMEHTHI ceueHHid. OceBble, LIEHTPOOSKHBIE M MOJSPHBIE MOMEHTHI WHEPIHH.
I'maBHBIE OCHM UM IJ1aBHBIE LICHTPAJIbHBIE MOMEHTHI MHEpLUHU. OCEBblE MOMEHTHI MHEPLMH IIPO-
creimunx ceueHuil. IlonspHble MOMEHTHI MHEPLUU Kpyra U Kousiblia. OnpeeneHne I1aBHbIX IEH-
TpaJIbHBIX MOMEHTOB MHEPIUU COCTABHBIX CEYCHUM, UMEIOIIUX OCb CUMMETPHUH.

IIpakTHYecKHe 3aHATHA

Pacuér MOMEHTOB MHEPIMU COCTABHBIX (UTYD.

Tema 2.4,
Kpyuenne

Kpydenne. Ynctelii casur. 3akoH ['yka npu ciasure. Moaynb cisura. BHyTpeHHHE CHIIOBBIE
(bakTOpHI MPHU KPyYEHUHU. DIMIOPBI KPYTAMKUX MOMEHTOB. KpydeHnue O6pyca Kpyriaoro monepevyHo-
ro cedeHus. OcHOBHbIE TUNIOTE3bl. HampskeHns B NONEPEYHOM CEUYEHUHU. YTOJI 3aKpyYMBaHUA.
PacueTsl Ha NMPOYHOCTH U JKECTKOCTH IIPU KpydeHHH. PanMoHanbHOE pacIiookKeHue KOJIEC Ha
Bally.

IIpakTHYecKHe 3aHATHSA

Pacuér Ha IpOYHOCTH U )KECTKOCTH IPU KPYYCHUHU

Tema 2.5.
H3ruo

N3ru6. OcHoBHbIE MOHATHS U onpeaeneHus. Knaccudukarus BumoB uzruda. BHyrpeHnue cuio-
BbIe (DaKTOPBI IPHU MPSMOM H3THOE. DMIOPHI MOMEPEYHBIX CHII U M3rubaromux MomenTos. Hop-
MaJIbHbIe HaIpspkeHHs npu u3ruode. uddepeHnnanbHple 3aBUCHMOCTH MEXKIYy HW3THOAIONUM
MOMEHTOM, IIONEPEYHON CWJIOM M WHTEHCHUBHOCTBIO PACIpENEICHHON Harpy3ku. Pacdersl Ha
MIPOYHOCTD Mpu n3rude. PanmonanbHeie (OPMBI MOTIEPEUHBIX CEUEHUH 0aOK U3 MIACTUYHBIX U
XpYNKUX MaTepuanoB. [IoHsATHE O KacaTeNbHBIX HAMpPsDKEHUSAX NMpH uiruoe. JIuneinsie u yrio-
BbI€ MTEpEMEIICHUS NTPU U3rubde, ux omnpeeneHne. PacueTsl Ha )KECTKOCTb.

IIpakTHYecKHe 3aHATHSA

Pacuét Ha mpoyHOCTH NIpU M3rHOE.

Tema 2.6.
CioxHOe HANPSAAKEH-
HOe COCTOsIHHe

Coueranne ocHOBHBIX aedopmaruii. M3rub ¢ pactsikeHneM WM cxaTueM. M3rubd u xpydeHwue.
I'mnoressl npounocTu. HampsbkeHHOE COCTOsSIHME B TOYKE YIPYroro teia. ['jaBHbIe Hampsbke-
HUsS. MakcuMmanbHbIE KacaTelbHbIE HANpPsDKEHUsS. BUIpl HaNPsSOHKEHHBIX COCTOSHUM. Y IPOILLIEH-
HOE IUIOCKOE HAIpsDKEHHOE cocTosiHue. HasHaueHue rumore3 NpoYHOCTH. ODKBUBAJIEHTHOE
HarnpspkeHne. [ unoresa HanOOIBIINX KacaTeNbHBIX HANpsDKeHH. [ umoTe3a sneprun GopMons-




MeHeHus. Pacder Opyca Kpyrioro momnepeyHoro CeYeHHs MpU COYEeTaHUM OCHOBHBIX Jaedopma-
.

IIpakTHYecKHe 3aHATHSA

Pacuét Basia Ha coBMecTHOE JielicTBHE U3rnda U Kpy4eHusl.

Tema 2.7.
YceToHYNBOCTD CiKa-
TBHIX CTepKHel

VY CTOHUMBOCTD CXAThIX cTepxkHEe. Kputuueckas cuia, KpUTHUECKOE HANpsKEHHE, THOKOCTB.
dopmyna Diinepa. Dopmyna SAcunckoro. Kareropuu crepxHei B 3aBUCUIMOCTH OT WX THOKOCTH.
PacueTsl Ha YCTOMYHMBOCTD CIKATBIX CTEPHKHEN.

IIpakTHYecKHe 3aHATHSA

Pacuér Ha yCTONYMBOCTB CIKATBIX CTEPHKHEM.

Tema 2.8.
Conporusienue
yerajgoctu IIpoynocrs
NPH JTMHAMHYECKHX
HArpy3Kax

ConpoTusieHue ycTaaocTH. LIUKibl HapsHDKEHUH. Y CTaJIOCTHOE pa3pyLIeHHE, €ro NPUUYUHBL U
xapakrtep. KpuBas yctanocTH, npenen BBIHOCIUMBOCTU. PaKTOPhl, BIUSIONUINE HA BEIUYUHY IIpe-
nena BeiHOCTHBOCTH. KoadduuumenT 3amaca.

TemaTuKa BHeayIMTOPHOI caMOCTOSITeJILHON padoThI N0 pa3aeny 2.

1. PacueTsl Ha MPOYHOCTH: MPOBEPKA MPOYHOCTH, ONPECTICHUE TPEOYEMBIX Pa3MepOB I10-
MIEPEeYHOTo ceYeHus Opyca.

2. TemmneparypHble HANpsKEHUSI B CTATUYECKU HE OTPEICIUMBIX CHCTEMaX.

3. OcHoBHbIE (paKTOPHI, BAUAIONINE HA BBIOOP TpeOyeMoro kor(puireHTa 3amnaca npoyHo-
CTH

4. OrmpeneneHue TUHEHHBIX U YIIIOBBIX MEPEMEIICHUN IS pa3IUUHBIX CIy4aeB HarpyKeHUs

CTaTUYECKHU OTIPENICIMMBIX OAJIOK.

Bpychs nepeMeHHOro MomnepeyHoro CeueHus.

JluHeliHble ¥ YTIOBbIE IEPEMEIICHUS IPU PSMOM U3THOE.

7. TlonsTHs 0 KacaTeJIbHBIX HANPSIKEHUSAX B MOTEPEUHBIX U MPOJIOJIBHBIX CEUEHUSIX OpYyChEeB

IPU IPSIMOM TIOTIEPEYHOM H3rHOe.

['unoresa sHeprun GOpMOU3MEHEHHUS.

9. T'unmoTe3a HaMOONBIIMX KacaTEIbHBIX HAMPSKEHUH.

10. ®opmybl 11 SKBUBAJICHTHBIX HANPSDKEHUH, MX IPUMEHEHUE

11. BausiHue abCOJIIOTHBIX pa3MepoB, HIEPOXOBATOCTU U YIIPOYHEHHUS TIOBEPXHOCTH JIETAJICH
Ha TpeJiesl BHIHOCIUBOCTH.

12. Omnupuyeckue GOpMyIbl Ul KpUTHUECKUX HANPSHKEHUH.

13. PanimonanbHble (POpMBI OMEPEUHBIX CEUYCHHUM CXKATBIX CTEPKHEH.

14. ®opmyna Ditepa npu pa3nUYHbIX CIy4asiX OMIOPHBIX 3aKperieHui. ' MOKOCTb.

o o

©

Pazgen 3.
JleTaau MalIuH

14
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Tema 3.1.
OO01ue cBeIeHNS 0
nepegavax

Lemn w 3amaum pasgena. MexaHu3Mm, MallWHA, JeTallb, cOOpodHas enuHuA. TpeboBaHUS,
MpeIbsIBIsEMbIE K MalliHaM, JETalsiM U COOpOYHBIM eAauHuIaM. Kpurepuu paboTocrnocoOHO-
CTU M pacyera jaeranel MamuH. [IoHsTHE O cUCTEME aBTOMAaTU3HUPOBAHHOTO IPOEKTUPOBAHUS.
OOmue cBeneHus o nepenavax. HazHaueHne MEXaHMUYECKUX Mepenad U uX KiIacCupUKaIus 1o
npuHnuny aeictBus. [lepegarounoe oTHolIEHHE U nepegaTouyHoe yuciao. OCHOBHbIE KMHEMa-
THUYECKHE U CWJIOBBIE COOTHOLIEHHMS B Ilepeayax. Pacyer MHOroCTyneH4aToro npuBoJa.

IIpakTHYecKHe 3aHATHSA

PacuéTt 0CHOBHBIX IApaMETPOB IIPHUBOIA.

Tema 3.2.
HenoaBu:xHble co-
eIMHEeHHUd JeTajieH

Hepaszvemusle coenunenns. PazséMHuble U Hepa3bEMHBIE coequHeHus. Hepaszbemuble coequne-
Hus. Paswemubie coenuHenus. Pe3nOoBbie coenuueHus. [lonstue o pesnOax. Illar, xox, yro
noabpéMa pe3bObl. Buapl kpenéxHbix pe3nd. KoHcTpykuuu pe3pO0BBIX coeanHeHHH. Pacuérsl
Pe3b0OBBIX COETUHEHHIA.

Tema 3.3.

DO pUKINOHHBIE epe-
Aa4M U BAPHATOPBI.
BunTOBBIC IEpPEAAYM.

@puKIMOHHBIE NIepeaun U Bapuatopsl. [IpuHuun paboTsl (GPUKIMOHHBIX MEpeaayd ¢ Heperyiu-
pyeMBIM IepeAaTouyHbIM yucioM. Llunuuapuueckas ¢ppukinuonHas nepenaya. Ilepemaua c Oec-
CTYIIEHYAThIM PETyJUpOBAaHHEM MEPeAaTOYHOro 4Mcia - BapuaTtopbl. OOIacTh MpUMEHEHHS,
OIIpeJieJICHUE AUana30Ha PEeTyJIUPOBaHHUS.

Ilepenaua BuHT-raiika. Bunrosas nepegada. Ilepenaun ¢ TpeHUEM CKOJIBKEHHS U TPEHUEM Ka-
yeHus. Bunapl paspymenus. Marepuaisl BUHTOBOM napsl. Pacuer nepenauu.

Tema 3.4.
3y0uaTbie nepenaun

3ybuarbie mepenaun. OOme cBeneHHs O 3yOuaThIX Tepenavyax. XapaKTepPUCTHKH, KIacCH-
¢dukanys u ob6nacTe NpUMEHeHus 3y0uaThix nepenad. OCHOBBI TEOPUH 3y0UaTOrO 3aleIICHUS.
3alemieHue ABYX ABOJIbBEHTHBIX KoJieC. 3allellIeHHne LEeCTepHU ¢ peiikoil. Kparkue cBeneHus
00 m3rotoBineHUH 3yOuathix Kosec. [lonpesanue 3yObeB. Buapl paspyimieHuil 3youaThix KoJec.
OcHOBHBIE KpUTEpUU pabOTOCIOCOOHOCTH M pacuera. MaTepHuaiabl M JOIyCKaeMble Harpsike-
HUSL.

[Tpsmo3yOble mMIMHIpUYECKUe Nepenayn. ['eomerpuueckue cooTHorneHus. Cuibl, IeicTBYIO-
[IMe B 3alleIJICHUH 3yO4aThIX Kosiec. PacueT Ha KOHTakTHYIO HMpOYHOCTb U u3rud. KocosyOsie
IMHApUYecKue nepenaud. OCOOEHHOCTH TEeOMETPUN U pacyeTa Ha IMPOYHOCTb.

Konunueckue mpsiMmo3yOwie nepenauu. OCHOBHBIE TeoMeTpudeckre cooTHomeHus. Cuibl, nei-
cTByrouue B nepenade. Pacuersl koHnueckux nepenad. Ilepenaun ¢ 3anemnenueM Hosukosa.
ITnanerapusie 3y6uatsie nepepaun. [Ipunuun paboTsl H yCTPOHCTBO.

Tema 3.5.
YepesiuHas nepegaua

OOmme cBeneHUs O YEpBSUHBIX Nepenadax. UYepBsuHas nepenaya ¢ ApXUMETOBBIM YEPBSIKOM.
I'eomerpuueckue cooTHoueHus, nepeaarounoe uncio, KII. Cunbl, geiicTByromue B 3amerie-
HUM. Bunael paspymienus 3y0beB uyepBAYHBIX Kojiec. Marepuansl 3BeHbeB. Pacuer nepenaun Ha
KOHTAKTHYIO MPOYHOCTH ¥ U3rud. TeroBoii pacyer 4epBsSYHOM nepesayu.

Tema 3.6.
OO01Iue cBeIeHNS 0

OOmme cBeneHus o penykropax. Hasnauenue, ycrpoiicto, kinaccudukanus. Koncrpykuuu of-
HO- U JIBYXCTYINIEHYAThIX PEAYKTOpPOB. MoTOp-peaykropbl. OCHOBHBIE apaMeTPhl PETYKTOPOB.
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peayKTopax
PemenHble nepenayu

OO1ire cBefIeHUs 0 PEMEHHBIX nepenadax. Jleranu peMeHHbIX nepeaad. OCHOBHbBIE TeOMETpHYC-
ckue cooTHoIeHus. CHIIbI M HANIPsDKEHHS B BETBAX peMHsl. [lepenaTounoe uucio. Pacuet nepe-
J1a4 110 TSITOBOM CIIOCOOHOCTH.

Tema 3.7.
Iennble nepexaun

OOmume cBefeHUs1 O LETIHBIX Nepenadax, KiaccuuKaiys, neTanu mnepenad. ['eomerpuueckue
cootHomeHusa. Kputepun pabotocnocoOHOCTH. [TpoeKTHPOBOUHBI M MPOBEPOUHBIA pacdeThl
nepenaud. OCHOBHBIE CBEICHMSI O HEKOTOPBIX MeXaHM3Max. [lnockue MexaHu3Mbl NIEPBOTO U
BTOpOro poxa. Ob6ue cBefieHus, KiaccuUKaIys, IPUHIHI paOOTHI.

Tema 3.12.
Omnopsl Ba10B U oceil

Bansl u ocu, ux HazHaueHue U kinaccudukanus. Onopsl BasioB U oceil. O6mue cenenus. [loa-
IIMITHUKY CKOJIbXKEHUs. Buasl paspymienus, kpurepun padotocrocoOHocTH. PacueTsl Ha U3HO-
COCTOMKOCTb U TEIIIOCTOUKOCTb.

[Monmmnuuku kadeHus. Knaccudukarus, ob6o3nauenne. Oco6eHHOCTH pabOTHI U MPUYUHBI BbI-
xozaa u3 crpost. [lonbop MoAIMMITHUKOB MO0 TMHAMUYECKOH Tpy30moabeMHocT. CMa3ka U yIuioT-
HEHUS.

Tema 3.13.
My¢TsI

MydTtel. Haznauenne u xnaccupuxanus Mypr. YCTpOHCTBO M MPUHIMI ACHCTBUS OCHOBHBIX
tunoB Mydt. [Togdop cTaHTapTHRIX 1 HOPMATU30BAHHBIX MY(]T.

TemaTuka BHeaAyTUTOPHOIi CaMOCTOSITEILHON PadoThI MO pa3aery 3.

1. T'eomerpuueckuii pacueT nepeaau.

2. Ycunue B nepenavax. Pacuer Ha mpo4YHOCTb.

3. Cuibl, AelCTBYIOIIKE B 3alleTNIeHHH. PacueT 3yObeB Ha KOHTAKTHYIO yCTallOCTh U M3THO,
MCXOJIHBIE TIOJIOKEHHUS pacyeTa, pacueTHast Harpy3ka, (opMyIbl MPOBEPOYHOTO U MPO-
€KTHOT'O PacyeToB

4. BbIOOp OCHOBHBIX ITAPAMETPOB, PACUETHBIX KO3((PHUIIMEHTOB U TOMyCKaeMbIX HampsiKe-

HUM.

Pacuer 3yObeB Ha KOHCTPYKTUBHYIO YCTAJIOCTh M U3THO.

OcCHOBHBIE TEOMETPUUYECKHE COOTHOIICHUS B Iepeaaydax.

Jlommyckaemble HAPS)KEHU U1l CBAPHBIX COCAUHEHUM.

Marepuansl getajeil NOAIMITHUKOB, CMa3Ka MOAIIMITHUKOB, KpUTEpUH paboTOCIIOCOOHO-

CTU U YCIIOBHBIE PACUETHI.

9. IIpoexkTupoBOYHBIN U MPOBEPOUHBINA PACUETHI LIEMTHOM Mepeiauu.

10. BbiOop 0CHOBHBIX TapaMeTPOB U pacueTHbIX KodduuuenTos, KI1JI nepenaun.

N U

Bcero:

88

J11st XapaKTepUCTHKU YPOBHS OCBOCHHS Y4e€OHOr 0 MaTepraa HCIIOIb3yI0TCs CISAyI0muUe 0003HaYCHHS:

1 — o3HakoMuTENBHBIN (Y3HABaHUE PAHEE N3YYCHHBIX OOBEKTOB, CBOHCTB);

2 — penpoyKTHBHBIH (BBIIOIHEHNE JESTEIBHOCTH 10 00pa3ily, HHCTPYKIMH HIIH TIO/ PYKOBOACTBOM);

3 — IpoAYKTHBHBI (INIAHUPOBAHUE U CAMOCTOSITEIIEHOE BBIIOJIHCHUC ISTEIBHOCTH, PEIICHHE IPOOIEMHBIX 3a/1ad).
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3. YCJI0BHUSA PEA/IMBAIIMU ITPOI'PAMMBI JUCIHUITIJIMHBI

3.1. TpeOGoBaHusI K MUHUMAJILHOMY MaTepHAJbHO-TEXHUYECKOMY obecmeye-
HHUIO

Peanuzauus nporpamMmbl y4yeOHOW AMCHMIUIMHBI TpeOyeT Halu4us y4yeOHOro Ka-
ounera « TexHnueckas MEXaHHKa».

OobopynoBanue yueOHOro kadbuHera:

- IOCAJI0YHBIE MECTa M0 KOIMYeCTBY oOy4aromuxcs (25 mecr);

- pabouee mecTo npenoaasatens (1 mecTo);

- y4eOHO-HATTISAHBIE TTOCOOUS MO TUCHUIUTHHE « TexHudeckas MexaHuka»

(25 mryx);

- KOMIUIEKT pabo4ynx HHCTpyMeHTOB (1miT.);

- I3MEPUTEIIBHBIN U Pa3METOYHBIA HHCTPpYMeEHT (1o 1 1miT.).

TexHu4ecKue cpecTBA 00yUEHMS:

- KOMITBIOTEPHI C JIMIIEH3HOHHBIM MTPOrPaMMHBIM oOecrieuenueM (15 mT.);

- MyJibTuMearanpoekTop (1 mr.);

- nHTepaKkTHBHAS Jocka (1 miT.);

- aynmuocuctema (1 mrt.);

- KOMIUICKT MPE3CHTAIMOHHBIX CIIAMJIOB 10 TeMaM Kypca JUCIUIUTHHEI (1o 1 miT.).

3.2. HudopmannoHHOe odecnieuyeHne 00ydeHust
IlepeueHb pexkoMeHAyeMbIX y4eOHbIX u3aaHuii, UHTepHET-peCypcoB, I0MOJI-
HHUTEJIbHOI JUTEPATYyPHI

OcHOBHbIE HCTOYHHKH.

1. Anpnpee B. W., [Taymkun A.l'., JleonteeB A.H., Texnuueckas MexaHHKA.
M.: Bricmias mikoga, 2015-224c.

2. Bapnansia I'.C., Aunpees B. 1., Atapo H.M., I'opmikoB A.A., ConpoTus-
JIEHWE MaTepUaJIOB C OCHOBAMHU TE€OPHHU YIIPYTOCTH U IacTudHOCTH. M.. Uudpa-
M, 2014-193c.

JlonoJiHUTEIbHbIE HCTOYHUKM

1. ArtapoB H.M. ComnpoTuBiieHue MaTepuanoB B puMmepax u 3agadax. M.: Un-
dpa-M, 2012-262c.

2. Bapnausu I'.C., AngpeeB B. 1., AtapoB H.M., I'opmkoB A.A. ConpoTus-
JICHUE MaTepHuaioB. YueoHoe mocodue. M.: MI'CY. 2013-127c.
NHTEepHET-UCTOYHUKH

1. MunuctepcTBO 00pazoBaHus U Hayku PO www.mon. gov.ru
2. Poccwuiickuit o0pazoBarenbHbIN TOpTaT WWW.edu.ru
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3. HNurepuer-pecypc  «Texnuueckas Mexanuka». @Dopma gocryna Ha
20.08.2018r.:

http://edu.vgasu.vrn.ru/SiteDirectory/UOP/DocL ib13/Texunueckas%20Mexanuka.
pdf ; ru.wikipedia.org

4, KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUSI
JUCHUITJIMHBI
KoHTpoJb U oneHKa pe3yabTaToOB OCBOCHUSI YU€OHOU MUCUUILIUHBI OCY-
IIECTBIISAETCS MPEIoaBaTeIeM B IPOIECCe MPOBEACHMS MPAKTUUECKHUX PACUETHO-
rpaguyeckux paboT, TECTUPOBAHMS, & TAKKE BBINOTHEHUS O0YyYaIOIUMUCS UH]IU-
BUIyaJIbHBIX 3aJJaHU, POEKTOB, UCCIIETIOBAaHUMN.

(I)OprI H ME€TOAbI KOHTPOJIA U

Pe3yabTarhl 00yyenust
OLICHKH pPe3yJ1bTATOB 00y4e-

(OCBOeHHLIe YMEHUsI, YCBOCHHBLIC 3HaHI/IH)

HUA
3HaHue: O1eHKa yCTHOTO U TUCEMEHHOTO
— BUJBI ABMKEHUH U MpeoOpasyromye IBu- | OIpoca.
KCHHSI MEXaHU3MBI; OueHka TecTUpOBaHUS.
— BHJIBI H3HOCA U Ae(hOpMaLUi JeTaled U OreHka pe3yIbTaToB MPaKTHYC-
Y3JIOB. CKOM pabOTBHl.
YMenue: OneHka pe3ynbTaToOB BHEayIu-
OmnpenessiTh HANPSKEHUS B KOHCTPYKIIHOH- TOPHOM CaMOCTOATENBHON pado-
HBIX JJIEMEHTAX. Thl (MHIUBUIYaJIbHOE JOMAIITHEES
3aJlaHue).
3HaHue: O1eHKa yCTHOTO U TUCBMEHHOTO
— BHJIBI IIepesiady; UX yCTPOHCTBO, Ha3Haue- orpoca.

HHE, IPEUMYIIECTBA U HEIOCTaTKH, yciaoB- | OLieHKa TECTUPOBaHMSI.
HBIe 0003HAYEHHS HA CXEMAX,
— KUHEMaTUKY MEXaHM3MOB, COCIMHECHHUS Je-

TaJIel MallliH, MEXaHUYECKUE MEPEIayH, OueHka pe3yabTaToB MPaKTHYE-
BHJIBI M YCTPOKCTBO Mepe/ay; CKOHM pabOTBhL.
— TpeHHE, ero BUJbI, POJIb TPEHHS B TexHHKe. | OLCHKA PE3ylbTaTOB BHEAYJH-
YMeHmue: TOPHOM CaMOCTOSITENBHOU pabo-
— YUTATh KUHEMATUYECKUE CXEMBI, Tl (10 BBIOOpPY: AOKJIaz, €o00-
—  OmpejeNaTh IepeJaTOuHOe OTHOUICHHUE. menue, pedepar, npesenTarus).
3HaHmue: OueHka yCTHOTO ¥ MUCbMEHHOTO
Meroauky pacuera KOHCTPYKLMH HA IPOY- orpoca.
HOCTb, JKECTKOCTb U YCTOMYMBOCTD IPH pa3- OueHka TECTUPOBAHUS.
JUYHBIX BUAAX AedopMaiini. OueHka pe3yiabTaToB NpaKkTHie-
Ymenue: CKOU pabOTBHI.
[Tpon3BOOUTH pacueThl NEMEHTOB KOHCTPYK- | OLleHKa pe3yJbTaTOB BHEAYIHU-
WK HA TPOYHOCTH, )KECTKOCTh U yCTONYM- TOPHOM CaMOCTOSITENBHOU pado-
BOCTb. Thl (MHJAMBHIyaJIbHOE JIOMAITHEE
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3aJlaHue).

3Hanue:

Metoauky pacueTa Ha CxKaTue, Cpe3 U CMATHE.

YmMmenue:
[Tpou3BoaUTE pacueThl HA CKaTUE, CPE3 U
CMSATHE.

OueHka yCTHOTO ¥ MUCbMEHHOTO
orpoca.

OueHka TECTUPOBAHUS.

OueHka pe3yiabTaToB MpaKkTHie-
CKOM paboTHI.

OueHka pe3yiapTaToB BHEAYAU-
TOPHOM caMOCTOSITENHHOM pabo-
Tl (MHAUBHUIYAIBHOE JIOMAIITHEEe
3aJlaHue).

3HaHue:

XapakTep coeTMHEHUSI OCHOBHBIX COOPOYHBIX
IUHUIL U JIeTaJIeH.

YMmeHnnue:

ITpoBomUTL COOPOUHO-PA30OPOUHEIE PAOOTHI B
COOTBETCTBHUH C XapaKTEPOM COCIUHEHUI J1eTa-
JIeH ¥ COOPOYHBIX €/IIHHII,

OueHka yCTHOTO ¥ MUCbMEHHOTO
ompoca.

OueHka TECTUPOBAHUS.

OrneHka pe3yabTaToOB MpaKTUye-
CKOM paboTHI.

Ouenka pe3yJabTaTOB BHEAyIU-
TOPHOM CaMOCTOSITENBHOU pado-
Tel (110 BBIOOpY: JOKJaa, CO00-
mieHue, pedepar, mpe3cHTaI).

3HaHue:

— Ha3HaYCHHE U KJIACCU(PHUKAIIUIO TTOIINII-
HUKOB;

— OCHOBHBIE TUIIbI CMA30YHBIX YCTPOICTB;

— TUIIbl, HA3HAYECHUE, YCTPOUCTBO PEIYKTO-
POB.

YMenue:

HpOBOI{I/ITB pPacucT U MPOCKTUPOBATH ACTAIHN U

cOOpOYHBIC €IMHUIIBI OOIEr0 Ha3HAYCHUS.

OLeHka yCTHOrO ¥ MUCbMEHHOTO
orpoca.

OueHka TECTUPOBAHUS.

OueHka pe3yiabTaToB MpaKkTH4e-
CKOM paOoTHI.

OneHka pe3ynapTaToOB BHEAYAU-
TOPHOM CaMOCTOSITENBHOU pabo-
ThI (MHAMBHIyaJIbHOE JIOMAITHEE
3aJlaHue).

3HaHmue:

VYeTpoiicTBO M Ha3HAYEHUE UHCTPYMEHTOB U
KOHTPOJIbHO-U3MEPUTENbHBIX TPUOOPOB, HC-
MOJIb3YEMBIX MPU TEXHUYECKOM 00CITYy>KHUBa-
HUU U PEMOHTE 000pyAOBaHUs

YMenue:

ColupaTh KOHCTPYKIIMH U3 JIETaJIeH 10 Yep-
TEXaM U CXeMaM.

O1ieHKa YCTHOTO M TUCBMEHHOTO
ompoca.

OueHka TECTUPOBAHUS.

OrnieHka pe3yabTaToOB MpaKTUye-

CKOM paboThI.

Ouenka pe3yJabTaTOB BHEAyIU-
TOPHOM CaMOCTOSITENBHOU pado-
Tel (110 BBIOOpY: NOKJaa, CO00-
meHue, pedepar, mpe3cHTaI).

Hrorosas omeHka mo  JUCIH-

15




IIJIMHC.

16




	1. ПАСПОРТ ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ
	2. СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОЙ ДИСЦИПЛИНЫ
	2. СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОЙ ДИСЦИПЛИНЫ
	3. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ
	3. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ
	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ УЧЕБНОЙ ДИСЦИПЛИНЫ
	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ УЧЕБНОЙ ДИСЦИПЛИНЫ
	2.2. Тематический план и содержание учебной дисциплины «Техническая механика»
	3. УСЛОВИЯ  РЕАЛИЗАЦИИ  ПРОГРАММЫ  ДИСЦИПЛИНЫ
	3.2. Информационное обеспечение обучения
	Контроль и оценка результатов освоения учебной дисциплины осуществляется преподавателем в процессе проведения практических расчётно-графических  работ, тестирования, а также выполнения обучающимися индивидуальных заданий, проектов, исследований.

