ITpunoxxenue I11.OII. 03
K nporpamme CIIO no cnenuanbHOCTH
15.02.15 TexHonorus MeTamuio00padbaThIBaIOMIETO IPOU3BOICTBA

PABOYAS ITIPOTPAMMA YYEFHOM JUCIUATLJIMHBI
OI1.03 TEXHUYECKASI MEXAHUKA

2020



PaGouas mporpamma yuyeOGHON MMCUHMIUIMHBEI pa3paboTaHa COOTBETCTBHH C TpeGOBAaHHAMH
DeepallbHOrO rOCYIapCTBEHHOTO 06Pa30BATEILHOTO CTAHAAPTA CPEIHETO TPO(ECCHOHAIEHOTO
oOpazoBanus mno cmemuambHocTH  15.02.15  TexHonorms  MeTALIO06pabaTHIBAIOMIETO
NPOU3BOJICTBA, YTBEPXKIEHHOTO NpHKa3oM MHUHHCTepCTBa 0Opa3oBaHUS W Hayku Poccuifckoif

denepaunn or 09 nexabpst 2016 roga Ne 1561 ykpynHeHHON rpymmsl moaroToBku 15.00.00

MarHocTpoeHue
Opranu3anus pa3paboTIHK: OI'AOY BO «VYpanbckuii denepalbHblii yHUBEPCUTET UMEHH
nepsoro Ilpe3unenta Poccun B.H. Enbriunan
HrkHeTarumbCKuit TEXHOIOTHYECKHI HHCTUTYT ((Quiian)
HmxHeTarnisckuii MallliHOCTPOUTENBHBIA TEXHUKYM
Pazpabotunku: Cemyxuna Mpuna BsigecnaBoBHa, mperogaBateiib BhICIIEH

KaTeropuu

[Iporpamma obcysxnena u o00peHa Ha 3aceNaHUK LIUKIIOBONH KOMHCCHM MAIIMHOCTPOSHHS

MTEXHOJIOIHH MaTepHaIOBOT 03 20Z¢ nporoxon Ne %
VA
Tpencenarens LK y // ‘ U.B. Cemyxuna

ITporpamma paccMoTpeHa u 000apeHa Ha 3aceaHlud MeToqruYecKoro Com-ra_,@ﬁf@iiv ,
UGN e
<3 g0 o0

RN o

of

[Tporokon No g ITpencenarens Metonuueckoro CoBera

« ,,fz" » 03 2020 r.




COJEPKXAHHUE

1. MACIHOPT MIPOI'PAMMbBI YYEBHOM JUCIUILINHBI

2. CTPYKTYPA M COAEPKAHUE YUYEBHOM
T CHUIIIAHBI

3. YCJOBUSI PEAJIM3ALIMU MTPOTPAMMBI YYEBHOM
JUCLHUTIJIMHBI

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
YYEBHOU U CHUIIJIMHBI

CTp.

10

12



1 OBIIIASA XAPAKTEPUCTUKA ITPOT'PAMMBI YYEBHOM JUCITATLIIMHBI
OIl. 01 UTH)KEHEPHAS T'PA®UKA

1.1 O6snacTh NnpuMeHeHNs IPOrPaMMBbI

Pabouast mporpamMma yuyeOHOW AMCHUIUIMHBI SBIISETCS YaCThIO MPOTrPaMMBbI MOJTOTOBKH
crennanuctoB cpennero 3BeHa (IIIICC3) B coorBercTBuu ¢ ®I'OC CIIO mo crnenualbHOCTH

15.02.15 Texuosorus MeTamuioo0padaTHIBAIOIIETO TPOU3BOICTRA.

1.2 MecTo THCHUILIAHBI B CTPYKTYpe OCHOBHOIi 00pa30BaTeIbHON NPOrpaMMbI:
VyeOHas pucumiuimHa «TexHuyeckasgs MEXaHUKay SBISIETCd 00S3aTelbHOM 4YacThiO

o0mIenpoeccHOHaTBPHOTO TUKIa OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl B COOTBETCTBUU C

®I'OC no cnenmansHOCcTH 15.02.15 TexHoMmorus MeTamioo0padaThIBAIONIETO MPOU3BOJICTBA.

VYueOnas muctuiinHa « TexHuueckas MeXaHUuKay Hapsay ¢ YIeOHBIMH JUCIUTUTNHAMHA
o0menpodecCHOHAIIBHOTO ITUKIIa o0ecredynBaeT (GOpMHUPOBAHHUE OOMUX U MPOheCcCHOHATBHBIX
KOMITCTEHIIHI IS TaJIbHEHIIIET0 OCBOCHUS TPOPECCUOHATBHBIX MOJTYJICH.

1.3 Henu u 3aaayu AUMCUMILVIMHBI — TpPe0OBaHHS K pe3yJbTaTaM OCBOEHHS

AUCHUILIMHBI:
Kon IIK, YMmenust 3HaHud

OK
OK 01. - aHaJIM3UpOBaTh  KOHCTPYKLUH, | -  OCHOBHbIE  TIOHATHA U  AKCHOMBI
OK 02. 3aMEHSITh peanbHbII O0BEKT | TEOPETUUECKON MEXaHHKH, 3aKOHBI
OK 04. pacyeTHOU CXeMOii; pPaBHOBECHSI U TIEPEMEILICHUS TEIT;
OK 05. - IIPUMEHSTh pu aHaJIN3€ | - METOIUKH BBIIIOJIHEHNS OCHOBHBIX PacueTOB
OK 09. MEXaHUYECKOTO COCTOSIHUS MOHATUA U | 1O TEOPETUUECKON MeXaHHKe,
OK 10. TEPMHUHOJIOTHIO TEXHUYECKOH | CONIPOTHUBIIEHUIO MATEPUAIIOB U JETAJAM
IIK 1.2 MEXaHUKHU, MalllNH;
I1IK 1.4 - BBIIENATH M3  CUCTEMBl  TEN | - METOAMKY pacdera JIEMEHTOB KOHCTPYKLNN
IIK' 1.5 paccMarpuBaeMoe TEIO0 W CHIIbI, | HA NPOYHOCTh, KECTKOCTh M YCTOWYMBOCTH
IIK 1.7 NEMCTBYIOLME HA HETO; IPU PACTSDKEHUHM, CKATUM, KPYYEHUU W
IIK 1.9 - OTIpE/ETATh XapaKTep HAarpyKeHUs U | U3ruoe;
IIK 2.2 HaIpPSDKEHHOE COCTOSIHUE B TOYKE | - METOAMKY OIIPENEICHUS] CTaTUYECKUX H
[1IK 2.4 JJIEMEHTa KOHCTPYKIIU; JUHAMUYECKUX HArpy30K Ha  DJIEMEHTBI
I1IK 2.5 - BBIOMpATh JI€TAJIN U Y3JIbl HA OCHOBE | KOHCTPYKIIMA, KHMHEMAaTH4ECKHE u
[1IK 2.7 aHaJIM3a UX CBOMCTB JJIi KOHKPETHOTO | IMHAMUYECKUE XapaKTEepUCTUKU MallMH U
IIK 2.9 IIPUMEHEHUS]; MEXaHU3MOB;
IIK 3.1 - TPOBOIAUTH HECJIOXKHBIE pACUETHI | - OCHOBBI IPOCKTUPOBAHUSA JE€TANEH W
IIK 4.1 JJIEMEHTOB KOHCTPYKLIUU Ha | COOPOYHBIX E€IMHHLL;

MIPOYHOCTH U KECTKOCTH;

- YUTaTh KHHEMAaTHYECKUE CXEMBI;

- HUCIOJIb30BaTh  CIPABOYHYID H
HOPMATHBHYIO TOKYMEHTALIUIO

- OCHOBBI KOHCTPYHUPOBAHUS




2 CTPYKTYPA U COJEPXAHWE YUYEFHOM JUCIUILINHBI

2.1 O0bem yyeOHOM AUCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Bup yuedHoii padoTbl Oo0bem yacoB
O061beM 00pa3oBaTeIbHON MPOrpaMMbl 216
CamocrosiTejibHasi padoTa 8
CymMmapHasi yueOHasi Harpy3Ka BO B3aMMO/1efiCTBHH C 208
npenojaBartejieM
B TOM YHCIIE:
TEOPETUUECKOe 00yUueHue 120

nabopatopHbie pabOTHI (€CIU MPETYyCMOTPEHO) -

MPAKTHUYECKHE 3aHITUS (€CIIU PETyCMOTPEHO) 64

KypcoBasi paboTa (IIpoeKT) (ecau mpeaycCMOTPEHO) -

KOHCYJIbTAIIUU 12

IIpome:xxyTounasi arrectanus B gopMme 3x3amena (1cemectp) 6
IIpome:xxyTounasi arrectanusi B popMme 3k3aMeHa (2cemMecTp) 6




2.2. TemaTnyeckuii MJIaH U cojiep:KaHue y4eOHOH TUCHUILUINHBI «TexHnYecKkass MeXaHUKa»

HaumeHoBaHue pa3jiesioB U TeM Conep:xanue y4yeOHOro MaTepuaJa, J1ad0paTopHble U MPaKTHYecKue padoThl, Oo0bem
CaMOCTOSITe/IbHAsI padoTa 00y4yaoumxcs 4acoB
1 2 3
Pa3nen 1. TeopeTnueckass MexaHuKa 54
Tema 1.1 OcHOBHBIC IOHATHSA U Conep:kaHue y4eOHOT0 MaTepHuaJia 2
AKCHOMBI CTATUKH OcHOBHBIE pa3/elibl TEXHUUYECKOM MEXaHUKHU. 3HAYCHUE TEXHUUYECKON MEXaHUKH B KOMILJIEKCE

obmierexHuvyecknx 3HaHui. CozeprkaHne TEOPETUUECKON MEXaHUKHU, €€ poJib U Ha3HAUCHUE B
TexHuke. OCHOBHbBIC TOHATHUS U AKCHOMBI CTaTHKHU.

MartepuanbHas Touka, abcomoTHO TBEpAOE Teno. Cuila, cucTeMa CHil, 9KBUBAJICHTHBIE CHCTEMBbI
cui. PaBHozeCTBYOIAs M yPAaBHOBEIIMBAIOIIAS CHUJTbI. AKCHOMBI CTaTHUKH.

Tema 1.2 Ilnnockas cucrema Coaep:xanue yue0HOro MaTepHaJia 4
CXOASIIIUXCS CHJT Crioco0bI pa3inokeHus AByX CHII. Pa3no)keHue cuiibl Ha Be cocTaBistromue. OnpeneneHue
PaBHOJICHCTBYIOIIEH CUCTEMBI CHII TEOMETPUUYECKUM cr1ocoO0M. CHUIOBOM MHOTOYTOJIbHHUK.
HpOCKHI/IH CHUJIBI Ha OCh, IIPABUJIO 3HAKOB. HpOCKHI/IH CHJIBI HA ABC€ B3aUMHO-
MEPIEeHIUKYIIPHbIE OCH. AHATUTUYECKOE ONPE/IEICHE PABHOICHCTBYIOIIEH.

IIpakTuyeckoe 3aHsTHE 2
Omnpenenenne paBHOEHCTBYIONIEH aHATUTUYECKUM M T€OMETPHUYECKUM CIIOCOOOM.
Tema 1.3 Ilapa cua Coaep:xanue yueOHOTro MaTepHaJia 4

[Tapa cust. MOMEHT CHIJIbI OTHOCHUTEIIBHO TOYKH.
[Tapa cuin u e€ xapakTepucTUKd. MOMEHT napbl. DKBUBaJEHTHBIE napbl. CloXKeHue nap.
Ycenosus PaBHOBCCHUS CUCTCMBI ITap CUJIL. MoMeHT CHTBI OTHOCHUTEIHHO TOYKH.

Tema 1.4 Ilitockas cucrema Copaepxxanue yueOHOro MaTepuasa 4
MPOU3BOJILHO [IpuBeaeHne cuiibl K TaHHOM TouKe. [IpuBeneHre MI0CKON CUCTEMBI CHII K JAHHOMY LEHTPY.
PaCIOJIOKEHHBIX CHJI I'aBHBIN BEKTOP U IVIABHBIA MOMEHT CUCTEMBI CHJI. PaBHOIEHCTBYIOIIAs CUCTEMBI CHUIL.

PaBHOBecue MI0CKOM CUCTEMBI CHII. Y PaBHEHUS PaBHOBECHSI U UX Pa3IMYHbIE (POPMBI.
banounsle cucremsl. Knaccugukaius Harpy30k U BUJIbI OIOP.

IIpakTHyeckoe 3aHsATHE 2
OnpezneneHue peakluii Oonop JABYXOMOPHOM OaJIKH.
Tema 1.5 IIpocTpancTBeHHast Conep:kanue y4eOHOT0o MaTepuaJa
CHCTEMa CHJI ITpoekuust cuibl Ha OCh, HE JIEXKALLYIO C HEW B OJTHOM IJIOCKOCTU. MOMEHT CHJIbI OTHOCUTEIBHO 6

ocu. [IpocTpaHcTBeHHas crcTeMa CXOAIIUXCs cuil, €€ paBHOBecHe. IIpocTpaHcTBeHHAs
CHCTEMA ITPOU3BOJIBHO PACIOJIOKEHHBIX CHII, €€ pABHOBECHE.




Tema 1.6 Llentp Ts1:K€CTH

Conep:kanue y4eOHOTo MaTepuaJa

Cuna TspKecTH Kak paBHOJICHCTBYIOIAs BEpTUKANbHbIX cuil. LlenTp Tsxectu Tena LlenTtp
TSKECTH MPOCTHIX reoMeTpudeckux Guryp. OnpeneneHue HeHTpa TAKECTU COCTaBHbBIX
TUIOCKHUX UTYP.

IIpakTnyeckoe 3ansiTue

OnpezneneHne NEeHTpa THKECTH (PUTYP COCTOSIINX U3 MPOKATHBIX Mpoduieit

Tema 1.7 OcHOBHELIE NOHATHSA
KHHEMATHKHI

Conep:kaHue y4eOHOT0o MaTepHuaJia

OcCHOBHBIE XapPaKTCPUCTHUKU ABUKCHUA: TPACKTOPUS, ITYTh, CKOPOCTh, YCKOPCHUC.

Tema 1.8 KuneMaTuka TOUYKH.
IIpocreiimme ABUKEHUS TBEPAOTO
TeJIa

Conep:xanue yueOHOTo MaTepHaJia

[Ipocreiiiiee nBUXEHNE TBEPAOTO Tea.

Cpenusist CKOpOCTh M CKOPOCTb B JIAHHBIN MOMEHT. Y CKOPEHUE MOJTHOE, HOPMAJIbHOE U
KacarenbHoe. KuHematnueckue rpaduky.

[TocTynarensHoe ABMXKeHUE. BpamiarenbHoe ABMKEHNE TBEPAOTO Tella BOKPYT HETIOABHUKHOM
ocu. JIMHeHbIE CKOPOCTU U YCKOPEHUSI BPAIIAlOIIEerocs Teja.

HpaKTI/I‘leCKOC 3aHATHC

OnpeneneHHe KHMHCMATUYCCKUX IIapaMCTPOB TCJIA.

Tema 1.9 OcHOBHBIC MOHATHA U
AKCHOMBI THHAMUKHU

Conep:xaHue yueOHOTro MaTepHaJia

JIBe ocHOBHBIE 3a/1aun TUHAMUKH. [TpuHuun uHepiuu. OCHOBHOM 3aKOH JUHAMMKH.
3aBUCHMOCTDH MEXIY MAacCOW U CUJION TsKeCTU. [IpuHIMTT He3aBUCUMOCTH ICUCTBUS CHII.

Tema 1.10 /IBuxenne
MaTepHaJabHOM TOYKH. MeToa

Coaep:xkanue yueOHOTro MaTepuaJia

JIBuxkenne cBOOOHON U HECBOOOIHOM MaTepHanbHbIX ToueK. Cuna uneprwu. [TpuHmmn

KMHETOCTATHKH JanamOepa.
Tema 1.11 Tpenue. Padora n Copaepxanue yueOHOro MaTepuasa
MOIIHOCTh Bunel Tpenusi. 3akoHbl TpeHuUs ckosbkeHus. Tpenue kauenus. Koapgumment tpenus. Pabora

U MoltHOCTh. PaboTa nocrostHHOM cuiibl. Pabota cuibl Tspkectu. PaboTa nmpu BpaaTebHOM
IBIDKEHUH. MOITHOCTE.

IIpakTH4Yeckoe 3aHATHE

Ornpesenenne mapaMeTpoB ABUKEHUS C TIOMOIIBIO TEOPEM JTUHAMUKH.

IIpomeskyTOUHAs aTTecTAUMS
JK3aMeH




Pa3nen 2. ConporuBJjieHue
MaTEPHAJIOB

54

Tema 2.1. OcHoBHbIe noJ10:keHus1 | CoaepikaHue y4eOHOIro MaTepuasa 2
OcHOBHBIE 3aJlaud COMPOTUBJICHUs MaTepuayoB. Jledhopmammu. ['mmore3sl u AOMYLICHUS.
Knaccugukarus Harpy3ok.
CuJiipl BHEIIHUE U BHYTpEeHHUE. Metoa cedeHunil. MexaHnuecknue HanpsKeHusl.
Tema 2.2. PacTsixenne u c:kaTue Conep:kanue y4eOHOT0 MaTepHuaJa 4
BuyTpenHue cuiioBble (hakTOpel NPH pacTsDKEHHMM M cxkarud. HopmanbHoe HampsbKeHHe.
Onopbl  OPOAOIABHBIX CHJI U HOPMAJIbHBIX HampsbkeHud. IlpononpHble M TONEpeuYHBIE
nedopmarnuu. 3akoH ['yka. Kosddunuent [lyaccona.
OmnpeneneHne OCeBbIX NEPEMEIIECHUIN IMONEpeUHbIX ceueHui Opyca. VcnblTaHus maTepuanoB
IIPU PaCTSDKEHUM M CKaTuUU. JlMarpaMMbl PacTsDKEHUS M C)KaTUs IUIACTHUYHBIX U XPYIKHX
MaTepuaioB. HampspkeHus mnpenenbHble, AONYCKAaeMble W PAacUeTHBIE. Y CIIOBUE MPOYHOCTH.
PacyeTsl Ha TPOYHOCTE.
IIpakTH4Yeckoe 3aHATHE 4
[TocTpoenue 3m10p NPOAOIbHBIX CUI U HOPMAaJIbHBIX HAIPSDKEHUHN MPU PAaCTSHDKEHUU U CKATHH,
OIpEICIICHUE NIEPEMEIICHUN
VcnplTaHue Ha pacTsbkeHrne o0pas3la U3 HU3KOYTIJIepOAUCTON CTalu
Tema 2.3. Ilpaktuyeckue pacuyersl | Conpepaxanue y4eOHOro MaTepuaJa 2
HA cpe3 U CMATHE OcHOBHBIE pacyeTHbIE MPEANOCHUIKH U pacueTHble (OpMYIbl. Y coBUs NMpodyHOCTH. [Ipumepsl
pacueToB.
Tema 2.4. 'eomeTrpuueckue Copaepxxanue yueOHOro MaTepuasa 4
XaPAKTEPUCTHKH IJIOCKHX CeUeHUH | OceBble, LEHTPOOEKHBIE M TONAPHBIE MOMEHTHI HMHEPIMH. IJaBHblE OCH U TJIaBHBIC
LEHTPaJIbHbIE MOMEHTHI HHEPLIUH.
OceBble MOMEHTBI MHEPLMM NPOCTEHIINX cedeHuil. llonspHble MOMEHTBHI MHEPLUUHU Kpyra M
KOJIbIIA.
IIpakTHyeckoe 3aHsATHE 4
PacyeTsl rinaBHBIX IEHTPAJIBHBIX MOMEHTOB HHEPLIMH COCTABHBIX CEUEHMM
Tema 2.5. Kpyuenue Conep:kanue y4eOHOT0 MaTepuaJa 4

Kpydenue. BHyTpeHHue cuiaoBble (DakTOpbl MPH KPYyUYEHHH. DIMIOPHl KPYTAIMIUX MOMEHTOB.
Kpydenune Opyca Kpyrioro v KojiblieBOIO IONEPEUHbIX CEUCHHH.

HanpspkeHuss B NONEpEeYHOM CEYEHMM. YTOJ 3aKkpyuuBaHus. PacueTsl Ha NPOYHOCTH H
’KECTKOCTb IIPU Kpy4yeHUU. PalinoHanbHOe pacnoyioskeHne KoJIeC Ha Bally.




IIpakTnueckoe 3ansirue

ITocTpoeHue 3mop KPpyTAIKUX MOMEHTOB U YIJI0B 3aKPYYHMBAHUS

OnpeneneHHe MOJYJIA CABUI'A ITPH UCIIBITAHWMH HAa KPYUCHUC

Tema 2.6. U3ru6

Conep:xanue yueOHOro MaTepuaJia

N3ru6. Bumel wusruba. BHyTpeHHue cuiaoBbie (akTopbl MpU MPSIMOM H3THOE. DHIOPHI
MOTIEPEYHBIX CHJI U M3TUOAIONIMX MOMEHTOB.

HopmainbHbie HampspkeHHst npu u3rube. PacdeTsl Ha MPOYHOCTH MpH U3rube. PaimoHanbHbIC
(bOpMBI MONIEPEYHBIX CEUSHUH OaoK.

[ToHsTHE O KacaTeIbHBIX HAMPSHKCHUAX MPHU U3rHOE, O JIMHEHHBIX U YIJIOBBIX EPEMEIICHHSX.

ITpakTHyeckoe 3aHsiTne

[TocTpoeHue sM0p MOMEPEYHBIX CHUJ M M3TUOAIONIUX MOMEHTOB IO XapaKTEPHBIM TOYKAM M
oTpezieNieHue pa3MepOB MOIMEPEUHBIX CeUeHU 0anok mpu u3rude

Wcnbrtanue obpasia Ha u3rud

Tema 2.7. 'unore3pl NPOYHOCTH U
HX MpUMEHEeHHue

Coaep:xanue yueOHOro MaTepuaJia

['unoTe3sl MPOYHOCTH M UX NpUMEHEHHE. HanpsykeHHOEe COCTOSHME B TOYKE YNPYroro Tena.
Bu bl HanpsiKEHHBIX COCTOSHUM.

YOpoleHHoe IUIOCKOE  HAaNpshKEHHOE  COCTosiHMe.  HasHaueHwe rumore3  MNpOYHOCTH.
DKBHUBAJICHTHOE HampsikeHue. PacyeTsl Ha MPOYHOCTb.

HpaKTI/I‘IeCKOC 3aHATHC

Onpeznenenue auaMeTpa Baja W3 YCIOBHs NMPOYHOCTH NMPH COBMECTHOM JEMCTBHU M3ruba u
KpY4eHUS

Tema 2.8. YcTOHYMBOCTD CKATHIX
cTepiKHel

Conep:xxanue yueOHOro MaTepuaJia

YcroitunBocTh  ympyrux cucreM. [loHsTHe O ycTOMYMBOW M HEyCTOWYMBOM Qopmax
paBHOBecus. 3ajaya Dinepa. Pacuer Ha ycToiuMBOCTH 3a mpeaenoM ynpyroctd. Pacuer mo
KO3 PUIIMEHTY CHUKEHHUS JOIYCKAeMOTr0 HaNpsKEeHHUS.

HpaKTI/I‘IeCKOC 3aHATHC

Pacder KOHCTpYKIIMM HA YCTOWYUBOCTb.

CamocrosiTesibHas padoTa
PacueTsl pa3uyHbIX CUCTEM CHJT
PacueT u mocTpoeHue 3Mrop It OCHOBHBIX BUJIOB AehopMaIiuii

KouncyabTanun

Paznen 3. leranu MmamuH

Tema 3.1. OcHOBHBIE IIOJIOKEHHUHA

Coaep:xanue yueOHOro MaTepHaJia




Ienu u 3amaun npeamera «Jletanu mMamun». Mexanusm u mammaa. Knaccudukanys MamiiH B
3aBHCHMOCTH OT WX Ha3zHadyeHwus. Jleranu u cOOpOYHBbIC SAMHMIIBI MAIIWH, UX KiIacCH(HUKAIS.
CoBpeMEHHbBIC HANpaBJICHUS] B Pa3BUTHUU MAIIMHOCTPOCHHUs. TpeOoBaHUs, MPETbIBIIEMbIE K
MalImHaM, COOPOYHBIM eIUHUIAM U uX JeTayissM. OCHOBHBIC TIOHITHS O HAJAEKHOCTH MAIUH H
HUX JeTaJIel.

Tema 3.2. Pe3b00BbIe COeIMHEHUS

Conep:xanue yueOHOTo MaTepHaJia

CunoBbie OTHOIIEHHS B BUHTOBOM mape. MOMEHT B pe3b0e U MOMEHT TOPLIOBOTO TPEHUS.
CooTHoIIEHHE MEXY CUIION 3aTSKKU U CUJIoN Ha Kitoue. CaMOTOpPMOXKEHNE B BUHTOBOM Iape.
KIIJI BuaTOBOM mapsl. Pacuér ommHOYHOTO 00NTAa HA MPOYHOCTH MPHU TOCTOSHHON HArpyske.
OcHOBHBIE pacuéTHBIC CITyYau: 3aTSIHYTBIA O0JIT 0€3 BHEIIHEH OCEBOW CHIIBI;, 3aTSIHYTHIN OONT C
JIOTIOJTHUTEIILHOM OCeBOW CHIJION; OONT, HArpy>KEHHBIN MONePEeYHON CHIION.

HpaKTI/I‘leCKOC 3aHATHC

Pacuer p€3L6OBLIX COG,I[I/IHCHI/Iﬁ Ha IMIPOYHOCTb

Tema 3.3. lInoHo4YHBIE U
HIIMLEBbIC COeTUHCHUS

Coaep:xanue yueOHOTro MaTepHaJia

[lImonounsie coenuuenus. Hasnauenwe, n0CTOMHCTBA M HEAOCTaTKU. (OCHOBHBIE THIIBI
CTaHJapPTHBIX IIMOHOK W WX CpaBHUTENbHAs XapakTepucThKa. MaTepuan U JOMyCKaeMbIe
Hanpsbkenus.  LllnuueBsle  coenuHeHusi. Hasnadenwe, [OCTOMHCTBA UM HEJAOCTATKH.
Knaccudukanus mno xapakrepy coeAuHEHHUs, 10 ¢opMme 3yObeB U MO COCO0y HEHTPUPOBAHUS
CTYNHITBI OTHOCUTEJILHO Bajia. Matepuai U JI0MyCKaeMble HaPSIKEHUSI.

IIpakTH4Yeckoe 3aHATHE

Pacuer mmoHOYHEBIX U NIINIEBBIX COC}II/IHCHI/Iﬁ Ha NIPOYHOCTb

Tema 3.4. Knaccudpukauus u
OCHOBHbIE XapaKTEePUCTUKHI
nepeaay

Coaep:xxanue yue0HOro MaTepHaJia

BpaHIaTCJ'II)HOG ABVMIKCHUC, €0 JOCTOMHCTBO U POJIb B MCXaHMU3MaX W MalllMHax. Hazuauenwne
nepeaady 1mo NpuHOUITY HeﬁCTBHH U NpUHOUITY HOepeaavuu ABUKCHHA OT BCAYLICIO 3BCHA K
BCAOMOMY. OCHOBHBIC KHHEMATHYECKHE U CUIOBEIC COOTHOIIICHUS B nepeaadyax.

IIpakTH4Yeckoe 3aHATHE

Kunemarnueckuii pacuer

Tema 3.5. @®pUKIHOHHBbIE NEepeAAYH

Coaep:xanue yueOHOTro MaTepuaJia

[TpuHIMn paboThl M yCTPOHCTBO (DPUKIIMOHHBIX Meperad C HEPerylupyeMbIM MepeaaTOYHbIM
yucioM. JlOCTOMHCTBa M HEAOCTaTKW, 00JacTh HpuMeHeHud. llunuuapudeckas mnepenada
IVIAAKUMH KaTKaMH, orpenesnieHue TpeOyemoil cuibl ux mnprkaTtus. CrocoObl mpuxatus U
MaTepuai KaTkoB. Buabl pazpymienust pabounx noBepxHocTted KaTkoB. [loHsATHE 0 KpUTEpHUIX
paboTOCTIOCOOHOCTH U pacuéTe Ha MPOYHOCTb.

Tema 3.6 PemenHble nepenaun

Conep:kaHue y4eGHOro MaTepuajia
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OO0mme cBeleHHS O PEMEHHBIX mepenadax. [IpuHIum paboThl, yCTPOMCTBO, JOCTOMHCTBA U
HEOOCTAaTKu, 00J1acTh NPpUMCHCHUA PCEMCHHBIX 1ICpcaad. I[eTaJII/I PEMCHHBIX IHI€pcaay:
MPUBOJIHBIE PEMHH, IIKUBBI, HATSHXKHBIE ycTpolicTBa. CpaBHUTENbHAS XapaKTEpUCTHKA Nepeaayd
IJIOCKUMH, KIIMHOBBIMU U IMOJIMKJIIMHOBBIMU PCMHAMMU.

Tema 3.7. O01ue cBeIeHUA 0O
3y0uaThIX mepeaadyax

Conep:kanue y4eOHOT0 MaTepHuaJia

OOmue cBeneHUs O 3yO4aThIX Teperadax: MPUHIUI PabOThI, YCTPOMCTBO, JOCTOMHCTBA H
HejocTaTKu, o0nacte npuMmeHenws. Kiaccupukanms 3y0uatbix mepenad. OCHOBBI TEOpPUHU
3yOuaroro 3anemieHus. OcCHOBHasi Teopema 3allelUIeHHs. OBOJbBEHTAa OKPYKHOCTH.
OO0pa3zoBaHre 3BOJIBBEHTHI 3allCIUICHUA. 3allelICHUE JIBYX SBOJIBBEHTHBIX KoJiéc. OCHOBHBIC
3JICMCHTHEI U XapaKTepI/ICTI/IKI/I 3alCIIJICHUSA, CKOJIBXKCHHUEC HpH B3aHMOﬂeﬁCTBHH 3}’6E>€B.

Tema 3.8. lnaumnapuyeckue
NpsAMOo3y0ble U KOCO3yObIe
nepeaavn

Coaep:xanue yue0HOro MaTepHaJia

[Tpsimo3y0Oble muMHapuueckue nepenadyd. OCHOBHbIE F€OMETpUUYEcKUe COOTHoueHus. CHibl,
JeicTByromue B 3aleruieHud. Pacyér Ha KOHTaKTHYIO MPOYHOCTh M M3rub. BrIOOP OCHOBHBIX
napamMeTpoB W pacuy€THeIX KoddduimentoB. Koco3yOble NHIMHApPHYECKHE MEpeaayu.
OcHOBHBIE reoMeTpuUecKre CooTHoIIeHus. Cuitbl, feiicTByomue B 3anerieHud. Oco0eHHOCTH
pacueTa Koco3yObIX Iepeiady Ha KOHTAKTHYIO IPOYHOCTh M Ha U3rHO.

IIpakTHyecKkue 3aHATHSA

Br160p MarepuanioB 3y0uaThIX KOJIeC.

Pacuer Ha MMPOYHOCTb NWIMHAPUYICCKUX IICPpCaayd

Tema 3.9. Konnueckue 3y6uarbie
nepeaavyu

Conep:xanue yueOHOTro MaTepHaJia

Konnueckue npsimo3yOsie nepeaaun. Konnueckue nepenadn ¢ KpyrossiM 3yooM. OCHOBHBIE
reoMerpuueckue cootHomeHus. Cuibl, IelcTByOMME B 3anenieHnn. Konnueckue
npsAMo3yObie TiepeiadH.

Konunueckue nepenaun ¢ KpyroBsiM 3yooM. OCHOBHBIE T€OMeTpUUYECKUe COOTHOIEHUs. CHIbI,
JICUCTBYIOILKE B 3aLCIIICHUU.

Tema 3.10. [I1aHeTapHBbIE epeaayu

Coaep:xanue yueOHOTro MaTepHaJia

[Inanerapusie 3yOuaThie mnepenauu. I[lpuHiun paboTel U ycTpoicTBo. JlocToMHCTBA U
HEJOCTaTKH, o00nacTh mnpuMmeHeHus. OnpeneneHue TNepeJaTOYHbIX OTHOIIEHWN (MeTox
Buuca).

Tema 3.11. O01ue cBeIeHUA 0O
YepBAYHBIX Nepeaadax

Conep:xanue yueOHOro MaTepuaJia

OO0ue cBeeHUs O YepBSUHBIX Nepemayax. [IpuHiun paboThl, YCTPOWCTBO, TOCTOMHCTBA U
HEeJ0CTaTKH, 001acTh MPUMEHEHHSI UePBSUYHBIX nepenay. UeppsiuHas nepenada ¢ ApXHUMeI0BbIM
4yepBAKOM. OCHOBHBIE T€OMETPUYECKUE COOTHOLICHUs. [IoHATHE O uepBAYHBIX Nepenayax co
cmenienueM. Ilepenatounoe umcno m KIIJ[ uepBsunoil nepenaun. Cuiibl, AEMCTBYIOIIME B

11




3anerieHud. Bunbl paspyieHus 3yObeB uepBsSUHBIX KoJi€c. Marepuanbl 3BEHBEB UEPBAYHOM
Taphl.

IIpakTH4Yeckoe 3aHATHE 4
PacueT Ha IpOYHOCTh YEPBSIYHBIX Mepead
Tema 3.12. O6mme cBeeHust 0 Coaepxxanue yueOHOro MaTepuaJia 2
LeNHBIX Nepegayax OO6mue cBegeHus O IenHbIX nepepadax. [IpuHnum paboThl, yCTPOHCTBO, JOCTOMHCTBA H
HEIOCTAaTKH, 00JacTh MPUMEHEHHUs LENHBIX nepenad. Jleranu LEenmHbIX Mepenad: MPUBOTHBIC
1enu, 3BE3JOYKM U HaTsOHKHBIE YcTpoiictBa. (Cmaska wnenu. OCHOBHBIE T€OMETPHUYECKHE
cooTHoueHus B nepenaue. Ilepegarounoe uncno. Cuiibl, JEMCTBYIOUIME B LIETHOM Nepeaaye.
Tema 3.13 Ha3znauenmue, Coaep:xkaHue yueOHOIro MaTepHuaJia 2
KJIaccupuKanus, 31eMeHTbI Baunbl 1 ocu, UX Ha3HaueHHE U KIaccu(UKaLus. DIEMEHTbl KOHCTPYKIMH: Han@bl, HOCaA0UYHbIE
KOHCTPYKLHH BAJIOB U OCei MOBEPXHOCTH, MIEPEXOIHBIC YYaCTKU. MaTepualibl BaJloB M OCEil.
IIpakTH4Yeckoe 3aHATHE 4
IIpOeKTHBIN pacyeT BaloOB
Tema 3.14. O01ue cBegeHus o Coaep:xanue yue0HOro MaTepuaJia 2
NOJMIMIHUKAX CKOJIbKEHUS KoHcTpyKinu, 10CTOMHCTBA U HEAOCTATKH, 00JIACTh MPUMEHEHHS MOAMIUITHUKOB CKOJIBKCHHUS.
[Ipumensiemple MaTepuaibl M CMa3KH. Buabl paspylmieHHs ¢ OCHOBHBIE KPUTEPUHU
paboTOCIIOCOOHOCTH.
Tema3.15. O61ue cBeieHUsT O Conep:xanue yueOHOro MaTepuaJia 2
MOAIIMITHUKAX KaYeHus [Monmmnauku kaueHus. YcrpoicrBo. Knaccudukanus, ycioBHble 0003HaUY€HUS U OCHOBHBIE
tunbl. OCOOeHHOCTH padOThl paAMaIbHO-YIOPHBIX U POJIMKONOAIIMITHUKOB. KpaTkue cBeaeHus
0 KOHCTPYUPOBAHUU OTIOp BAJIOB.
CamocrosiTeibHas padora 4
[TpoBeieHue pacueToB Ha MPOYHOCTH ISl PA3TUYHBIX KOHCTPYKITHH
KoncyabTanun 4
IIpomMeskyTOUHasI aTTeCTALUSA 6
Bcero 216

12




3. YCJIOBUSA PEAJIM3AIIUU ITPOI'PAMMBI INCHHUTIJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00eceYeHn o

Peanuzanuss mporpaMMbl JUCHHMIUTAHBI TpeOyeT Hamuuus 1ab0opaTopuy TEXHUYECKOH
MexaHuku. OcHaleHHOCTh Jlabopatopun: 15 ctonoB, 30 cTylbeB, JOCKa, TEIEBU30p, MEPEHOCHOMU
MPOEKTOpP, AKpaH, HOYTOYK, JOKAJIbHAs BBIYUCIUTENIbHAs CETh C JOCTYIIOM K pecypcaMm CceTu
Nurepner, Office Professional Plus 2010, mepeHOCHOI TPOEKTOP, 3KpaH, HOYTOYK, JTOKAJIbHAS CETh C
noctyroM Kk pecypcam cetu Matepuer, Windows 7 ProfessionalandProfessional K x64.

3.2. UndopmannonHoe odecrieyeHne peaau3amum nNporpamMmmbl

Jns peanuzanuu mporpaMMbl OuOIMOTEeuHBIH (HOHA 00pa3oBaTENbHON OpPraHU3allud UMEET
MIeYaTHBIC W/WIN SJIEKTPOHHBIE 00pa3oBaTelIbHbIC M HHPOPMAIIMOHHBIE PECYPCHI, PEKOMEHTyEeMBbIE JIJIsI
HCII0JIb30BaHUs B 00pa30BaTEIbHOM MPOIIECCE.

3.2.1. IleyaTHble U3AaAHUSA:

1.Bepeuna JL.U. Texuuueckas MexaHuKa: Y4eOHUK UIsi CpeAHEro MpodeccuoHalIbHOTO
obOpazoBanus. — M.: Akanemus,2015r.

2.0pnenu A.A., Opaenu H.A. Jleranu MamuH: YYeOHUK UII  CPEIHUX MPOGECCHOHATBHBIX
yueOHbIX 3aBefieHuil. — M.: Breicmas mikona; Axkanemus, 2001, 2004r.

3.2.2. DneKTpoHHbIe H31aHUA (JIEKTPOHHbIE PeCypPChl)

1.Jlanorybeu, H.B. Texnuueckas MexaHuMKa: B 4eTblpex KHHrax. KHura mnepBas.
Teopernueckast MexaHuKa [ DJIEKTPOHHBIN pecypc] : yuebHoe nocobue / H.B. Jlagory6en, 3.B. Jly3uxk.
— DOnektpoH. naH. — MockBa : MammHoctpoenue, 2012. — 128 c¢. — Pexum nocryma:
https://e.lanbook.com/book/5799. — 3aru. ¢ skpaHa.

2.Yepuunesckuii, JI.B. Texuuueckas mexanuka: B uetbipex kHurax. Kuura uersepras. leranu
MaIlliH U OCHOBBI TPOEKTUPOBAHMs [ DNEKTPOHHBIHN pecypc]: yue6Hoe nocodue / J[.B. UepHuiaeBckuii.
—OneKTpoH. 1aH. — Mocksa: MammnocTtpoenue, 2012. — 160 c.

— Pexum pocryna: https://e.lanbook.com/book/5802. — 3arun. ¢ skpaHa.
http://mysopromat.ru/uchebnye_kursy/sopromat/
http://sopromat.in.ua/
http://termeh-dinamika.on.ufanet.ru/dinamika.htm
http://texzadacha.narod.ru/index.htm
http://www.edu.yar.ru/russian/projects/socnav/prep/phis001/dyn/dyn11.htmpa
http://www.physics.ru/courses/op25partl/content/chapterl/section/paragraph18/theory.ht

O N gk ow

Z[OHOJIHI/ITCJII)HI)IC HCTOYHUKU:

1. Opnenn A.A., Mensenes 10.A. Teopernueckass mexanuka. CONpoOTUBICHHE MaTEpUAJIOB:
VY4eOHuk 1y1s1 cpenHero npodeccuoHaabHOro oopazosanus. — M.: Axkagemust, 2003r.

2. Dpaenn A.A., Jletasm MamuH.: YUeOHHK I CpPeTHETO MpodeccHnoHATEHOTO 00pa30BaHMs.
— M.: Akanemus, 2003r.

3. COopHMK 3aaHuil JUId KYpCOBBIX pabOT MO TEOPETHYECKOM MexaHHke: YuyeOHoe mocobue
mis By30B/ [Ton o611, Pen. SI6monckoro A.A. — M.: MuTerpan- IIpecc, 2006r.
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. Apkymia A.M. TexHuueckas MEXaHHMKa, TEOPETHYECKAasT MEXaHUKa W COMPOTHBIICHHUE
MaTepUaIoB: YUYEOHMK JUIl MAIIMHOCTPOUTEIbHBIX TEXHUKYMOB, CPEIHUX CIIELUATbHbBIX
y4eOHBIX 3aBeieHui. - M.: Beicmas mxomna, 2000r.

. Apkyma A.M. PykoBoJICTBO K peIICHHIO 337a4 M0 TEOPETHUECKOW MEXaHUKe: YUEOHUK JUIs
CpeIHUX CIIIUANTBHBIX YUeOHBIX 3aBeficHMi. - M.: Breicmras mkoia, 2004r.

Ilepuoauyeckue M31aHuA:

. I'azeta «Poccuiickas razera»
. 'azera «O0OnacTHas razera»
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIIUIIJIMHbI

KonTponb u oOIeHKa pe3yiabTaTOB OCBOCHUS YYEOHOW TUCITUTLIMHBI

OCYIICCTBIIACTCA

npenoaaBaTrejicM B paMKax TCKYHICI'O KOHTPOJIA U HpOMe)KYTOqHOfI arreCrallui UHAWBUAYAJIbHBIX

00pa3oBaTeNbHBIX  JIOCTHXKECHUH,

KOMIIETECHIINH.

JEMOHCTPUPYEMBIX

00yJaroIUMUCS

3HAaHUM, YMEHHU

n

TGKYH_II/Iﬁ KOHTPOJIb IPOBOAUTCA MPEHIOoAaBaTCIEM B IPOLECCE IPOBEACHUA ITHCbMCHHBIX

KOHTPOJBHBIX padoT,
WHIUBUAYAIBHBIX  TBOPUYECKHUX

BBITIOJTHCHUST TIPAKTHYECKUX padoT,
3aJaHUN.

@opMbl U METOHBI

KOHTPOJIA,

a TaKXXC BbBIIIOJIHCHUS CTYACHTOM
IIPUMCHSICMBIC

npenoaaBaTrejicM Ijid OLUCHHUBAHUA YCBOCHHBIX 3HAHUM W OCBOCHHBIX yMeHI/II>'I, MMpCACTAaBJICHBI B

Tabaune 1.

OOydenue 1o TUCIMITIMHE 3aBEPIIACTCsl IPOMEXKYTOUYHOU aTTecTanreit B popMe 3K3aMeHa.

Jnst TeKyIero KOHTPOJIsl U MPOMEXKYTOYHONW aTTECTAIMU IMPEMNoiaBaTesieM pa3padaThIBAIOTCs

donnpl oneHouyHsix cpencts (POC), xoTopble BKIOYAIOT B ceOsl MEAarornyeckue KOHTPOIBHO-

HU3MCPUTCIIbHBIC MaTCpHalbl,

npcaAHa3HAYCHHBIC

JUISL

OIIpCACIICHUS

COOTBCTCTBUA

(v

HCCOOTBeTCTBI/Iﬂ) HHAUBUAYAJIbHBIX O6paSOBaTeHBHBIX JOCTHXKEHHUM OCHOBHBIM IIOKa3aTessM

PE3yNbTAaTOB MOATOTOBKH (TAOIHUIIBI).

Tabmura 1

KOHTpOJII) N OICHHMBAHHNC YCBOCHHBIX 3HAaHUU U OCBOCHHBIX YMGHI/If/'I

Pe3yabTaThl 00y4YeHuUs

Kpurepum oneHku

MeToabI OLIEHKH

Ilepeyenb 3HaHUWIl, OCBaMBaeMbIX
B PAaMKaXx AHCUMILIMHBI:

- OCHOBHBIE IIOHATHS M aAKCHUOMBI
TEOPETHYECKON MEXAHUKH, 3aKOHBI
PaBHOBECHS U MIEPEMEILIEHHUS TEIT;

- METOJUKH BBIIIOJHEHUS OCHOBHBIX
pacueroB o TEOPETHYECKOU
MEXaHUKE, COIPOTUBIICHUIO
MaTepHAJIOB U JETAJISIM MAallVH;

- METOAMKY pacyera DIEMEHTOB
KOHCTPYKIUI Ha MPOYHOCTb,
JKECTKOCTb U YCTOMYUBOCTb IIPHU
PACTSDKEHUH, CXKATUU, KPYYEHHH U
n3ruoe;

- METOAMKY
CTaTUYECKUX U JTUHAMHUYECKUX
Harpy3ok Ha AIIEMEHTHI
KOHCTPYKIUH, KHHEMaTU4eCKUEe U
JTUHAMHAYECKHE XapaKTEPUCTUKH
MAalIuH U MEXaHU3MOB;

- OCHOBBI NPOEKTUPOBAHUSA JeTaleh
U COOPOYHBIX €AMHUIL;

- OCHOBBI KOHCTPYHUPOBAaHHUS.
Ilepeyenb yMeHHii, 0CBaHBaeMBbIX
B PaMKaxX AUCHUILIMHBbI:

OTpe/ICTICHUS

- aHaIU3UpOBaTh  KOHCTPYKLUHU,
3aMEHSATH peasbHbIN 00BEKT
pacyeTHOM CXEMOMH;

- OPUMEHATh  IIpH aHaJIN3e

-TIPOU3BOJIUT pacyeTsl
MEXaHWYECKUX Mepead U MPOCThIX
COOPOYHBIX €IMHHII,

YUTATh KHHEMATHYECKHUE CXEMBI

- OIpeacisICT HAIPsS>KCHU A B
KOHCTPYKIHHUOHHBIX 3JICMCHTAX
- OpeaABABIACT 3HAHUA  OCHOB

TEOPETUYECKOH MEXaHWKH, BHUIOB
MEXaHU3MOB, MX KHHEMAaTHYECKHE
U TUHAMUYECKHE XapaKTePUCTUKY;
- BBINOJIHSAET METOAMKY pacueTa
JJIEMEHTOB ~ KOHCTPYKLMH  Ha
MPOYHOCTb, KECTKOCTb 17§
YCTOMYUBOCTh TPU  Pa3TUYHBIX
BUJaX JedopMannu;

- BBINOJIHSET pacyeTsbl
MEXaHUYECKHX Tiepeaad u MPOCThIX
COOpPOYHBIX  €IWHUI[  OOMIETOo
Ha3HAYCHUSI.

Ouenka
pe3yJIbTaToB
BBITIOJTHEHHSL:

- TECTUPOBaHUE
-IPaKTUIECKUE
paboThI
-KOHTPOJIbHAS
pabora
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MEXaHUYECKOTO COCTOSIHUSI TOHSATHUSA
n TCPMUHOJIOTUIO TEXHHUUECKOM
MEXaHUKH;

- BBIACIATH u3 CHUCTCMbI TCII
paccMaTpuBaeMo€ TEJIO U  CHJIBI,
JICUCTBYIOILLIUE HA HETO;

- ONPENENATh XapaKTep HarpyXeHus
Y HANpPSHKEHHOE COCTOSIHUE B TOYKE
3JI€MEHTa KOHCTPYKIIUA;

- BLI6I/IpaTb ACTAJIM W Y3JIbI Ha
OCHOBE aHaju3a HX CBOWMCTB s
KOHKPETHOI'O IPUMEHECHHS;

- IMPOBOAUTH HECIIOKHBIE PaCUEThI
DJIEMECHTOB KOHCTPYKUHHU Ha
MIPOYHOCTh U )KECTKOCTh;

- YUTaThb KHHEMATHYCCKHUEC CXEMBI,

- HWCIHOJb30BAaTh CIPaBOYHYI U
HOPMAaTUBHYIO JOKYMCHTAIIUIO
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