MuHHCTEPCTBO HAYKH M BBICLICTO o0pa3oBaHUs Poccuiickoii denepannn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TI'Y)

@DaKyJIbTET UHHOBALIMOHHBIX TEXHOJIOTHI

VYTBEPXEHO:
Jexan
C. B. lllumyiosckuii

PaGouast mporpaMma JyCIHUILTAHBI
IlpukaagHas MexaHUKA
10 HAIIPABJICHHUIO MTOATOTOBKH / CIIEIIMAIBHOCTH
27.03.05 HuHoBaTHKAa

HamnpasnenHocTs (poduiib) MOATOTOBKH/ CIICIHATIA3ALTHS:
YnpasjeHue HHHOBAIIUSIMU B HAYKOEMKHX TEXHOJIOTHSIX

dopma 00yueHust
Ounas

Kpanuduxarnms
HHKeHeP-aHAJINTHK/MHKEeHeP-NCCIeI0BaTe b

I'on npuema
2024

COI''TACOBAHO:
PykoBoaurens Ol
O.B. BycoBuu

[Ipencenarens YMK
O.B. Bycosuu

Tomck — 2024



1. lesap ¥ ni1aHUpPyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

Lenbt0 OCBOSHHSI JUCIUIUIMHEI SBISIETCS (POPMUPOBAHHE CIEAYIOUINX KOMITCTCHIINA:

OIIK 1 — CmocobeH uCIoib30BaTh B MPOQPECCHOHAIBHONW IEATEIBHOCTH OCHOBHBIC
3aKOHBl €CTCCTBCHHOHAYYHBIX M  OONICMH)KCHEPHBIX JTUCIUIUIMH, TMPUMEHSATH METObI
MaTeMaTHYECKOT0 MOJICITUPOBAHUS, TEOPETUUECKUX U IKCIIEPUMEHTAIbHBIX UCCIIeI0BAaHUI

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIIEIYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

POOIIK 1.1 3naer ¢QyHgamMeHTanbHBIE  3aKOHBI ~ €CTECTBCHHOHAYUYHBIX  H
OOLIEMHKEHEPHBIX TUCIUIUIMH U MAaTEeMaTUYECKUE 3aKOHBI

POOIIK 1.2 Ymeer mpuMEHSTh 3aKOHBI E€CTECTBEHHOHAYYHBIX M OOIIEHHKEHEPHBIX
JUCIUIUIMH ¥ MaTeMaTHYeCKUe METOJbl JJIsl pelIeHHs 3a/1ad TeOPETUYECKOro W MPUKIIATHOTO
Xapakrepa

2. 3aga4uy oCBOCHHS JUCIUILINHDI

— OcBouTh anmnapar TEOPETUUECKON MEXaHUKH.

— CdopmupoBatb UHXEHEPHO-TEXHUYECKHE KOMIIETCHIIUU " yCTOHYMBBIE
IPEJICTaBICHUs] CTYJEHTOB B 00JACTH MPHUKIAJHOM MEXaHUKH, [pUMEHSEMble IpuU
IPOEKTHUPOBAHUH, pa3pabOTKe U SKCIUTyaTallud MEXaHUYECKHX CUCTEM U UX 3JIEMEHTOB.

— HayunTbcsl IPUMEHATHh NOHATUMHBIA annapar NPUKIaJHOW MEXaHHWKHU JUIS PEIICHUS
NPAaKTUYECKUX 3a/1a4 PO(PECCHOHATILHOMN 1EATEIIbHOCTH.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JucuumuinHa oTHOcUTCes K biioky 1 «/lucuumnunel (MOgynn)».
JlMcuuIuimHa OTHOCHUTCS K 0053aTENIbHON 9acTH 00pa30BaTeIbHOM TPOrpPaMMEI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTAIMH MO JUCHUILINHE

YeTBepTslii cEMeCTp, 3a4eT

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS THCUMIIMHBI

I[J'ISI yCCHIHOTO OCBOCHUA TUCHUIIIIUHBL H€O6XOI[I/IMI>I KOMIICTCHIIUHU, C(bOpMHpOBaHHBIG
y 00ydYarolmxcsi B pe3ysibTaTe OCBOEHUS TaKMX AMCUUIUINH, Kak «MaremaTuka», «Pu3ukay,
«Hpopmartukay.

6. SI3bIK peaau3anuu

Pycckuii

7. O0beM INCUMILIHHBI

OO61mas TpyA0eMKOCTh AUCHHUTUTHHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPHIX:
-neKnun: 16 4.

-IpakTU4YecKue 3aHsaTus: 16 u.

O6beM caMOoCTOATENIbHOM pabOoThI CTYI€HTA ONpeieNieH YUEOHbBIM IJIaHOM.

8. Conep:xkaHue IMCUUILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. Ctatuka

OcHOBHBIE TOHATHS M aKCHOMbI cTaTHKU. Cucrema cxondmuxcs Ten. Teopus map.
OcHOBHas TeopemMa CTaTUKU M yCJIOBUS PaBHOBECHUS MPOCTPAHCTBEHHOM cucTeMbl cuil. [lnockas
cucrema cwi. PaBHOBecMe Tena INpU  HAIUYAM TPEHHUS CKOJBXKEHHUS U KayCHHs.
IIpocTpancTBeHHas cucteMa cuil. LIeHTp mapaiyieabHbIX CUJT U LEHTP TAKECTH.



Tema 2. KunemaTtuka

Kunemartuka Touku. OCHOBHBIE ABMXKEHUS TBEpAOro Tena. [lmockoe nBUKEHUE TBEPIOTO
Tena. J[BukeHue TBepAOro Teja C OJIHOM HEMOJABMKHOM Toukod. CBOOOJHOE TBEpAOE TEJO.
CnoxHoe nBukeHue Touk. Cl0XHOE IBHKEHUE TBEPOTO Tena.

Tema 3. Jlunamrika MaTepraibHON TOYKU U TBEPAOIO TeJia

Beenenne B aunamuky. Juddepenunansusie ypaBHeHus ABrkeHus. OOIIMe TEOpeMbl
JUHAMHUKA TOYKH. JIBIDKEHHE MaTepHallbHOM TOYKM B ILIEHTPAJIbHOM CHJIOBOM MOJI€.
HecBoGogHoe nBwxkenue. JlMHaAMHKa OTHOCHUTENIBHOTO JIBHXKCHHS MAaTEPUAIBHOM TOYKH.
MarepuanbHas cucrema. TeopemMa 00 H3MEHEHUM KOJIMYECTBA MABWKCHHUS MAaTepUAIbHON
cucteMbl. Teopema 00 M3MEHEHMH MOMEHTA KOJMYECTBA JIBUKECHUS MaTEPUATBHOW CHCTEMBI.
Teopema 00 M3MEHEHUM KHHETUYECKOW JHEPrHHM MaTepuaibHOW cucTeMbl. J(MHaMuka Tena
nepeMeHHol  maccel.  YpaBHeHue Memepckoro. 3amaga  [luonmkosckoro.  ®dopmyna
[{1OMKOBCKOTO /U1t MHOTOCTYIIEHYATON pPaKeThI.

Tema 4. AganuTryeckas CTaTUKA
Cesizu. BupryanpHoe mepemerieHue TOJIOHOMHBIX CHUCTeM. [IpuUHIUIT BUPTYyabHBIX
nepeMeIIeHui. Y ClIoBUE paBHOBECHS B 0000IIEHHBIX KOOpAMHATAX.

Tema 5. Aganutnueckas JUHaAMUKa

OOmue ypaBHEHUS AWHAMUKU. YpaBHeHus Jlarpanxa BToporo pona. OcoOGeHHOCTH
NpUMEHEeHUs YypaBHeHMi Jlarpamka BTOporo poaa K CHCTEeMaM C HEUJCAIbHBIMU U
HEYICPKUBAIOIINMH CBS3SIMHU.

Tema 6. JIuteitHoe MPON3BOICTBO

TexHonornyeckre OCHOBBI JIMTEHHOrO IMPOM3BOACTBA. JIWTeilHble Marepuanbl U HX
cBoiictBa. Jluthé B mecuanble (opmbl. CrenuanbHble cHnocoObl JUTh. (ObecrnieueHue
TEXHOJIOTUYHOCTH JINTHIX JIeTaleH.

Tema 7. O6paboTKa METAIIIOB JIaBICHUEM

OU3NKO-MEXaHUYECKHE OCHOBbI 00pabOTKM MeTaioB JaBieHueM. OcoOeHHOCTH
TEXHOJIOTHYECKOTO0 Mpoliecca 1 000pyaoBaHue Ui 00paboTku faBieHueM. HarpeB mMetanmna s
00pabOTKM JaBJIEHWEM W HarpeBarelbHble ycTpoicTBa. [lomyueHne MamIMHOCTPOMTENBHBIX
npoduiiell NMpOKaTKOM, BOJIOYEHHWEM W TpeccoBaHUeM. llodydeHne MalIMHOCTPOUTENbHBIX
3ar0TOBOK KOBKOI, 00HEMHOM U JIMCTOBOM IITAMITOBKOM.

Tema 8. Csapka. Ilaiika. HaneceHne MeTaIM4eCKUX NOKPBITHN

Caapka MeTayioB. PU3NKO-MEXaHUYECKHE OCHOBBI 00Pa30BaHUS CBAPHOTO COCTUHEHUS.
CaapuBaeMoctb. Krnaccuduxanus crnocob6oB capku. CBapouHble Marepuanbl. TepMuyeckue
BUIBl CBAapKH, WX (u3MuUecKas CyIIHOCTb, PEKUMBI U OCOOCHHOCTH MPHUMEHEHHS.
TepMomexaHnyeckue M MEXaHMYECKHE METOJbl CBapKu, HMX (QU3NYECKas CYLUIHOCTb U
ocobeHHOCTH TpuMeHeHus. HampspbkeHust U qegopManuu B CBapHBIX coequHEHUsX. KoHTposb
KAauecTBAa CBApPHBIX coeAuHeHUM. HaHeceHMe HM3HOCOCTOMKHMX M JKApONPOYHBIX MOKPBITHH.
HamnmaBka.  Merajumsanusg W rasorepmudeckoe  HambuleHwe.  Ilalika — Merasuios.
KoncTpynpoBanue nasasix coequHeHni. KOHTpOIb KauecTBa MastHbIX COSTMHEHUH.

Tema 9. TexHonornueckne OCHOBBI IPOM3BOJACTBA JAETAJIEW METOJAAaMHU pPAa3MEPHOU
00paboTku



DU3NKO-MEXaHUUECKUE OCHOBBI 00paOOTKM KOHCTPYKIIMOHHBIX MaTe€pHajOB PE3aHUEM.
OOmue cBelCHUS U XapaKTEPHCTUKA MPOIECCOB pe3aHus. J[BIXKEHHMS B Ipoliecce pe3aHusl.
dopmoobpazoBanue noeepxHocteil. Kiaccuduxanus merannopexyumx craHkos. Obecrnieuenue
IIOKa3aTeJIed KayecTBa AeTalIed B IIPOLIECCE pEe3aHusl.

9. Tekymunii KOHTPOJIb 1O AUCHUIJIMHE

Tekymuii KOHTPOJIb 0 JUCIUIUIMHE IPOBOIUTCSA ITyTEM KOHTPOJIS IOCEIIAeMOCTH,
IPOBEJICHUS] KOHTPOJILHBIX Pa0OT, TECTOB MO JICKIIMOHHOMY MaTE€PHAITy, BHITIOJHEHHS JOMAIITHUX
NPAKTHYCCKUX 3aaHuii, U GUKCUpyeTcst B (hopMe KOHTPOJIBHOM TOUKH HE MEHEE OJHOTO pasa B
ceMecTp.

OueHouHble MaTepuajbl TEKYIIEro KOHTPOJsA pa3melneHsl Ha caiite TI'Y B pazgene
«Mudopmarust 06 o6pazoBaTenbHOM Iporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO‘lHOi/i aTTeCTallumn

3ayer ¢ OlEHKOHi B 4YeTBePTOM ceMecTpe IPOBOIUTCS B IMUCHBMEHHOW (opme 1o
Owieram. buner conepxut TeopeTHuecKuil BOIIpoc U /Be 3a1a4yu. [IporomKuTenbHOCTh 3a4eTa
1,5 gaca.

IIpumepHBIii IepeYeHb TEOPETHYECCKUX BOIIPOCOB

1. Crnoxnoe nBuxeHne Toukd. OTHOCHTEIBHOE, TIEPEHOCHOE B a0CONIFOTHOE JABIKEHHE TOUYKH.
Teopema 0 ClI0’KeHUH CKOPOCTEl, a0COIIOTHAsA U OTHOCUTEIIbHASI IPOU3BOIHBIE BEKTOPA.

2. Cnoxnoe aBmwkenne Touku (Teopema o crokeHnn yckopeHuit — Teopema Kopuonuca).

CrnoxHoe nBuxeHue TBEpAOro tena. ClloKeHHe MOCTYIIaTENbHbIX IBUKEHUN TBEPIOTO TEINA.

CroxxeHue BpalleHHi BOKPYT MEPECEKAIOIINXCS OCEH.

CrnoxeHue BpalleHU BOKPYT NapaJuIeIbHbIX OCEH.

CrnosxeHue nocTynareabHbIX U BpalllaTeabHbIX ABMKEeHUU. Tpu ciryyas.

OO0muii ciryvaii c0KeHus IBHKEHUH TBEPIOTO Tena.

AKCHOMBI CTaTUKHU U UX cieAcTBUs. Teopema o TpEX HenmapayuleIbHbIX CHIIaX.

AKTUBHBIE CWJIBl U peakuuu cBszed. [Ipuniun ocBoOokmaemMoctu oT cBsizell. OCHOBHBIE

3a/1a4Ml CTaTUKH.

9. IlpuBeneHue cHUCTEMBI CXOASLIMXCA CWJI K paBHOAEHCTBYOIIEH. YCIOBUS paBHOBECHUS
CUCTEMBI CXOJSIIUXCS CUJL.

10. CnoxeHue AByX mapajieNIbHbIX CHJL.

11. MoMeHT cuiibl OTHOCUTENBHO TOYKH U OTHOCUTENBHO OCH.

12. ITapa cun. MoMeHT nmapbl CHJl.

13. TeopemsI 0 mapax cui.

14. Jlemma 0 mapajuieIbHOM IEPEHOCE CUITBI.

15. OcHoBHas TeopeMa CTaTHUKU.

16. YcnoBus paBHOBECHs TPOCTPAHCTBEHHOW CUCTEMBI CHIL.

17. PaBHOBecue Tena Npy HATMYUU TPEHUS CKOJIbKEHUS.

18. PaBHOBecue Tena MU HAIMYUU TPEHUS KaueHHs.

19. IIpocrparcTBeHHas cuctemMa cuil. CTaTHUeCKWe WHBAPUAHTHI. J[MHAMUYECKWI BHHT.

20. YacTHble cyyau IpUBEICHNUS TPOCTPAHCTBEHHONW CHCTEMBI CHJI.

21. YpaBHEeHUs paBHOBECHS MPOCTPAHCTBEHHOW CUCTEMBI CHIL.

22. llenTp mapasienabHbIX CHIL.

23. LleHTp TsDKECTH.

24. Metonpl Hax0X/1eHus eHTpa TsbkecT. (CuMMeTpus, pa3OueHue, OTpulaTeIbHbIN Bec).

25. OCHOBHOE ypaBHEHHE JMHAMUKHU TOUYKH. OCHOBHBIC 3aKOHBI JMHAMUKH. (3akoHBI HhioTOHA).

26. IuddepennunanbHble ypaBHEHHS JBHKEHUS MaTepUAIbHOM TOUKH.

27. IlepBast u BTOpas 3a7a4u THHAMHKH (00IIee perieHrne BTOpoii 3a1aun).
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28.

29.
30.

31.
32.

33.
34.
35.
36.
37.

38.

39.
40.
41.
42.
43.

44,
45.
46.
47.

48.

N

5.

6
7.
8.
9

10.

[IpssMonuHEITHOE IBMIKEHNE MaTEpHAIbHONW TOUKH. YacTHBIE cllydad. a) Cuiia eCTh (PYHKITUS
TOJIEKO BPEMEHU 0) CHJIa 3aBUCHUT TOJBKO OT IMOJOKECHHSI TOYKHU C) CHIIa SBISIETCS (PYHKITHEH
TOJIBKO CKOPOCTH

Teopema 06 U3MEHEHUH KOJIMYECTBA JBUKEHUS MaTEPUATBLHON TOUKHU.

Teopema 00 M3MEHEHMM MOMEHTa KOJIMYECTBA JBHKEHHUS MaTepuanbHON TO4YKd. Teopema
IJIOLIAEH.

Pa6oTa cuibl. Teopema 00 M3MEHEHUN KUHETHYECKOW SHEPTHH.

Onpenenenne HecBoOomHOTO ABWKeHHUA. CBs3u. IlpuHIMI 0CBOOOXKIAEMOCTH OT CBS3EH.
YpaBHeHUs cBs3eH, KilacCu(PUKaIUs CBSI3CH.

JIBH>KEHME TOYKH MO IMaJKOW HEMOABUKHON TOBEPXHOCTH.

JIBr>KeHrE TOYKH MO IJ1aJKOW HEMOABUKHON KPUBOIA.

EcTtecTBeHHbIE YpaBHEHUS IBUKCHUSI.

Meto kuHeTocTaTUKU AJist Touku (mpuHiun JlanamOepa). SIBieHue HEeBECOMOCTH.
JuHaMuKka OTHOCUTEIBHOTO ABUKEHUS TOUKHU. [lepeHOCHAast 1 KOPUOIUCOBAsi CUJTbl UHEPLIUH.
VY ¢10BUS OTHOCUTEIBHOTO TIOKOS.

MarepuanbHas cucrema. Llentp Macc. Buemmnune u BHyTpeHHue cuiibl. CBoiicTBa
BHyTpeHHUX cul. JuddepeHunanbable ypaBHEHUS JBHXKEHUS CHUCTEMBbl MaTepHabHBIX
TOYCK.

Teopema 006 U3MEHEHHH KOJIMYECTBA ABM)KCHUS MAaTEPUATIbHOM CUCTEMBI.

Teopema 06 U3MEHEHUH MOMEHTA KOJIMYECTB ABUKEHUS MaTEPUATHBHON CUCTEMBI.

Teopema 006 U3MEHEHUH KUHETUYECKOM SHEPTUU MaTepUaIbHOU CUCTEMBI.

3aKOH COXpaHEHMsI IOJTHON MEXaHUYECKOW IHEPTrUU MaTepUaIbHON CUCTEMBI.

JnHamuka Ttena nepeMeHHOM Mmacchl. [loHsThe Tena mnepeMEeHHOW Macchl. YpaBHEHHUE
JBIDKEHUSI TOYKU TTepeMEeHHON Macchl. KonruecTBo IBMKEHUS IEPEeMEHHON Macchl. Teopema
00 M3MEHEHUHU KOJIMYECTBA JIBUYKEHUS Tella IePEMEHHOM MacChl.

VpaBuenne Memepckoro. 3amaya [{monkoBckoro. ®opmyna LlumonmkoBckoro s
MHOT'OCTYIIEHYaTOU PAKETBHI.

Ananutnueckas cratuka. Ces3u. BupryanbHbie iepeMenieHust TOTOHOMHBIX CBSI3CH.
WneanbHble cBsi3u. [IpuHIUIT BUPTYaIbHBIX EPEMEILIEHUM.

O06001IeHHbIE KOOPAUHATBI U OOOOIIEHHBIE CHJIBI. Y CIIOBHS pPaBHOBECHS B OOOOIIECHHBIX
KOOpJMHATAX.

Ananutuueckas nuHamuka. OO1iee ypaBHEHUE NTUHAMHKU. YpaBHEHHs JlarpaHika BTOpOTO

pona.

KoHTpoJsbHBIE BONIPOCHI AJ151 CAMONIPOBEPKH
Kak otnuyarorcst Mexay co0oil CBOMCTBA JIMCTa U3 OJHOIO CIUIaBa, MMOJIYYEHHOTO XOJI0IHOM
Y TOpsTUE IPOKATKOMN?
[Touemy nedopmarivio CBUHIIA IPU KOMHATHOM TeMIEpaType CIeAyeT CUUTATh ropsuen?
Kakoii u3 nByx OOJTOB OJMHAKOBBIX pa3MepoB U Marepuana Oyzaer Oolee
paboTOCTIOCOOHBIM: C TOJIOBKOHM, MOJYyYEHHOW IUIACTUYECKUM Je(POPMUPOBAHUEM WIIU
BBITOYEHHON U3 HWJIMHIPUUYECKOMN 3arOTOBKHU?
N3o0pasute rpaduyueckyrd 3aBUCHMOCTh HANpsDKEHHWE - CTEMEHb  IUIACTHYECKOU
negopmanuu, XapakTepHYIO JUIsl XOJIOJHOH e opMaluy, U MOKaKUTE, Kak OyJIeT BBITIISAAETh
3TOT TpaduK MPH YBEIMYEHUU TEMIIepaTypbl Ae()OpPMUPOBAHUS; HAIOKEHUU BHEIIHETO
CKMMAIOILETO JaBJICHHUS.
Kakast 13 OCHOBHBIX CXE€M IUIACTUYECKOro JehOpMUPOBAaHUS Haubosee OiaronpusTHa s
(bopMOn3MEHEHHS MAJIOTIACTUYHBIX CILIaBOB?
Kaxkue haxTopbr 00yCIOBINBAIOT TOUHOCTH TOHKOJIMCTOBOTO TTpOKaTa?
[Touemy cTanb NPecCyrOT B rOpsYEM COCTOSHUN?
Kaxk paznuyarorcst CBOMCTBa CTaILHOIO MPYTKA A0 U MOCIIE BOJIOYEHUS?
B uem cocToUT CyIIHOCTD U3rOTOBIEHUS OTIMBOK?
Kak knaccuuuupyroTcst OTJIMBKH 110 UX Ha3HAYEHUIO U 110 TPYIINaM CIOKHOCTH?
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

. JlaiiTe onpezenenne TUTEHHON (HOPMBI.

Kakue ocHOBHBIE TpeOOBaHUS MPEABABISAIOTCS K TUTEHHON opme?

Kakum TpeboBaHUsAM JOIKHBI YOBIETBOPATH JTUTEHHBIE CIIJIABbI?

HazoBure Hanbonee BayKHbIC JTUTCHHBIE CBOWCTBA CILIABOB.

Kaxkue criiaBbel 001a1a10T HAMOOJIBIICH KUIKOTEKYUECThIO?

Kakune nmpuyuHbl TPUBOIAT K 00pa30BaHUIO B OTJIMBKAX YCAJOYHBIX PAKOBHH U yCaTOYHOU
nopuctoctu? Kak npeaynpexxaaroT ux oOpazoBaHue B OTJIMBKax?

Uto HasbiBaeTcs aukBanueii? Kakue BUIBI JMKBALIMM BCTPEYAIOTCA B OTJIMBKAX U KakKHe
Mepbl HEOOXOAUMO IPUMEHSATD JUIS UX MPEAYIPEKICHUS?

Kakue Mepbl IPpUMEHSIOT AJI1 YMEHBIIEHUS BEPOSTHOCTH 00Opa30BaHUs Ta30BBIX PAKOBUH U
ra3oBOM MOPUCTOCTU B OTJIMBKAX?

B uem 3akiiouaercs CyIIHOCTh JIUThS B TiecdaHbie (OPMBI M KAKOBBI OCOOEHHOCTH ITOTO
croco6a?

Uto BXOIUT B COCTaB MOJEIBHOTO KOMIUIEKTA M B KaKOW IOCIEI0BaTEIbHOCTH
pa3palaThIBaeTCs TEXHOJIOTHUYECKHM MPOLIece JIUThA?

Uro BXOAUT B cocTaB (OPMOBOYHBIX W CTEp)KHEBHIX cmeceil? Kakue tpeboBanus
MPEIbABISAIOTCSA K QOPMOBOUHBIM U CTEP>KHEBBIM cMecsaM?

Jnst ywero mpenHa3zHA4yalOTCAd JMTHUKOBBIE cucTeMbl? HazoBUTE OCHOBHBIE AJIEMEHTHI
JUTHUKOBBIX CUCTEM.

Kakwue crmoco0sr pOpMOBKH MPUMEHSIOT TIPU U3TOTOBICHHH KPYITHBIX OTIHBOK?

HazoBute ocHOBHBIE A€EKThI, KOTOpbIE MOTYT (POPMUPOBATHCS B OTIMBKax. Kakue MeTozbl
NPUMEHSIOTCS U uX oOHapyskeHus? Kak ycrpansrores 3ta 1eexThl?

B yem 3akirogaercs CylHOCTb JTUThS B 000J10YKOBbIE (OpMBbI?

HazoBute mocienoBaTeIbHOCTh OCHOBHBIX OIEpaliii MpU U3TOTOBJICHUU OTIMBOK JIMTHEM
10 BBIIIABIIIEMBIM MOJEIISIM.

B uwem cocrout cymHOCTh JUThA B KOKWIL? [l uWero  mpeaHa3zHa4yaroTCs
TEIJIOU30JIUPYIOLINE KOKHIIbHBIEC TOKPBITUS?

B uewm 3akitouaercs CymHOCTh U KAKOBBI OCOOEHHOCTH LIEHTPOOEKHOTO JTUThSI?

B yem 0co0eHHOCTH U3TOTOBJICHHSI OTJIMBOK JTUTHEM IO JaBIeHUEM?

Kakue ucnonb3yroTcsi ciocoObl M3TOTOBJICHHSI OTJIMBOK IOJ] PETYJIUPYEMbIM JaBICHUEM?
HazoBure nx ocoOeHHOCTH.

HazoBute nHambonee BaXHBIE KPHUTEPUU, KOTOPBHIE CIEAYEeT YYUTHIBATH NpU BBIOOpE
paIoHaIBHOTO CIIOCO0a U3TOTOBIIEHUS OTIUBOK.

Kakue ocHOBHBIE CITOCOOBI MPUMEHSIOTCSI MPU U3TOTOBJICHUU OTJIIMBOK W3 aJTIOMUHHEBBIX
CIJIaBOB?

VYkaxuTe 0COOEHHOCTH U3TOTOBJICHUS OTIMBOK M3 TYTOTUTABKUX U KapOMPOYHBIX CIIJIABOB.
YTO MoOHMMAETCs MO/ TEXHOJIOTMYHOCTBIO JINTOM AeTanu?

B dem 3akiouaroTcsi 0COOCHHOCTH KOHCTPYKIIMM JIUTHIX JETaleH, MOTy4yaeMbIX JUTHEM B
0001104K0BBIE ()OPMBI U JTUTHEM IO BBHITLIABISIEMBIM MOJIENISAM?

Kakue ocHOBHBIE YCIIOBHS HEOOXOIUMO BBITIOJIHUTD JIJIS1 TIOJTYYECHHSI CBAPHOTO COSUHEHNUs?
Kak o1ieHuBaroT cBaprBa€MOCTh MaTepPUAIOB?

[To xakuM TpU3HAKaM Pa3TMIaA0T CTIOCOOBI CBApKHU?

Kakue 0CHOBHBIE 3JIEKTPUUYECKUE U TEIJIOBbIE CBOMCTBA AJIEKTPUUECKON AyTH?

Kak BpIOUpPAIOT peXUM PYyYHOU TyroBOi CBapKu?

B yem 3akimouaroTcsi MpeMMyIecTBa aBTOMATHUYECKOM AYroBOW cBapku moj (hiIrocoMm mo
CPaBHEHUIO C pyYHOU AJIeKTpoAaamMu?

KakoBbl TEXHOJOTHMUYECKHE BO3MOXHOCTH U OO0JAacTH pPAIOHATBHOTO MPUMEHEHUS
ABTOMATHUYECKOM JYTOBOM CBApKHU Mo Grocom?

Kakue pa3HOBHIHOCTM OYyroBOM CBApKHM B 3AlIUTHBIX Ta3aX MPUMEHSIOT JJs COCAUMHEHUS
MaTepuanoB?

B uem 3akimoyaroTcs MeTaluTyprudeckue 0COOCHHOCTH CBApKU B YTIIEKUCIIOM Ta3e?



45.

46.

47.

48.

49.

50.
51.

52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.

Kakue 0COOEHHOCTHU ANEKTPOHHOIYYEBOM CBapKH MO3BOJIIOT MOJIy4aTh
BBICOKOKQUECTBCHHbIE COCAMHEHUS B M3JACIHMSIX W3 TYTOIUIABKMX METAJUIOB - HHOOMS,
TaHTaja, BoJb(ppama, MonubdaeHa?

[loueMy 1Ipu »3JIEKTPOHHO-JIIy4€BOM CBApKE€ B CBapHBIX IIBaX COAECPKUTCS MEHBIIIE
HEMETAJUTMYECKUX BKIIOYEHHH U ra3oB, 4eM B OCHOBHOM MeTaie?

[lepeuncnure OCHOBHBIE JAOCTOMHCTBA M HEAOCTAaTKU JIA3EPHOM CBAapKH I10 CPaBHEHUIO C
AIEKTPOHHO-TYUYEBOM.

[Touemy mpu ra3oBOi CBapKe B IIBE M OKOJIOIIOBHON 30HE 00pa3yercss KpyHMHO3EpHHCTas
CTpyKTYypa?

KakoBbl NnpuHIMIMAIBHBIE Pa3JIMYMs IIPOLIECCOB KHUCIOPOIHOM, INIA3MEHHOW U JIa3epHOU
pe3ku?

KakoBa npuHImnuanbHas CylmHOCTh 00pa30BaHUs COSTMHEHHS B TBEPJOM COCTOSHUU?
BcenenctBue Kakux NPUYUH MPOYHOCTH CBAPHOIO COEAMHEHMsSI, MOJYYEHHOTO XOJOIHON
CBapKoOM, BbIIIIE IPOYHOCTU OCHOBHOT'O MeTajuia?

KakoBbl OTIM4MTEIbHBIE OCOOCHHOCTH M BO3MOXKHOCTH KOHTAKTHOM CTHIKOBOWM CBapKu
COINPOTUBIIEHUEM U OIUIaBJIEHUEM?

B dem 3akimoyaroTcsi MPUHIUNHAIBHBIE OTIWYMS MPOLECCOB HAIUIABKH OT HAMBUICHUS U
MeTaJlI3anuu?

KakoBbl NMpUYMHBI U MEXaHU3M O0pa30BaHUS COOCTBEHHBIX CBAPOUHBIX JedopManuil u
HaNpPsSDKEHUN ?

KakoBa cBaprBaeMOCTb yTIepOAUCTHIX U JIETUPOBAHHBIX CTAJEH?

HazoBure ocHOBHBIE cITOCOOBI NANKK, X NPUHLIUIINATIBHBIC PA3IAYUSL.

Bceraa nu npu naiike NpoYyHOCTh COEAMHEHUS PaBHA MPOYHOCTH MIPUIIOS?

[lepeuncaure ocHOBHBIE TPEOOBAHUS K IPUTIOSM U (IIFOCAM IS TTAHKH.

KakoBa (pusmueckas cymHoCTh mpoiiecca pe3anus?

HazoBurte ocHOBHBIE TUIIBI CTAHKOB TOKApHOM TPYIIIIBI.

KakoBbl 0COOEHHOCTH TMpoliecca pe3aHus MPU CBEPJICHUU MO CPABHEHUIO C METOIOM
ToueHus?

IIpy kakux YCJIOBMSIX NIPHUMEHSIOT PpAacCBEPIMBAaHUE, 3EHKEPOBAaHUE W Ppa3BEPTHIBAHME
oTBepcTus?

Kakue npuHUMIUANbHBIE OTINYMSA METOJ1a NTU(POBAHUS OT METO/1a 0OpabOTKH JIE3BUMHBIM
UHCTpyMEHTOM?

KakoBa cyTb sIBJIEHUSI yIIPOUHEHUS IOBEPXHOCTHBIX CJIOEB JIeTaIen?

IIpumepbl NpaKTHYECKHUX 3a/1a4:
3amaua 1.
[MycTh TOYKAa Maccoit m NBHXKETCA COINMACHO 3aKOHAM X =ccoski M
y=>hsinkt. OnpeneuTh BeMIHYHHY M HANPABIEHHE CHJIbI, BBISBIBAIONIEH
NBHXKEHHE T10 3aJaHHBIM 3aKOHAaM.

3amaua 2.



Teno secom P=m g, GpolleHHOe C HAYATLHOI CKOPOCTEIO V;, TIOJ YIJIOM
0t K TOPH30HTY, ABHXKETCH MO BIWAHHEM CHJILI THXECTH H CONIPOTHBIIEHHH
BO34yXa K NpoNnoplUHOHAILHOTO CKOPOCTH

Onpene/uTe:

1) nanboneuryo BeicoTy H Tena Hal YpOBHEM HAYAMBHOTD TIONOXEeHHS;

2) Ha KakoM PacCTOAHHH L no FMOPH30OHTAIH TOYEKA TOCTHTHET MakCH-
MaTBHON BBICOTLL.

v

-
X

3agaua 3.
DNIepOH OTKJIOHEH € 1T OMOLIBIOTATH Y1 paeieHus DK Ha HeKOTOPRIi yro
MO OTHOLIEHHIO K HANpas/ieHHIo Haberatonlero notoka. [pu stom tara AB
MOBOPAYHBALT CEPBOKOMITEHCATOP (YACTE MOBEPXHOCTH HA KOHLE
anepoHa). Ha snepon geiicTeyer pacnpefie/ieHHas HArpy3Ka 3a- 1aHHOMH
HHTEHCHBHOCTH. He y4MTRIBAA BeC 3/1ePOHA, BBIYMCIHTE CHITY B TATAX
yvnpaeneHuda (0D =04A=a; CB=h).

3anayva 4.
Camoner 1BHKeTCH B TOPU3OHTAILHOMN 1T JTOCKOCTHIPAMOJIMHEHHO, HMed B
HEeKOTOPbIii MOMEHT CKOpOCTb vy= 155 m/c. Bec camo- neta G= 160 kH.
Tara uaMmensieTcda nozakony 7'=(45+ 0,025 kH. [lpean onoxum,yTo
3a BpeMs H3MeHeHHs TATH cpelHee 3HAYeHHe CHIILI COTI POTHEJIEHHS
Bo3ayxa ctano Q = 45 kH. Onpegenuts, yepes kakoll NpoMexyTOK
BpeMeHH CKOPOCTh caMoneTa craHer vl = 160 m/c, ecnu g = 10 m/c2.

3amada 5.

CranbHO#i cTep#edb (puc. 2.15, @) 3akpenieH BepXHHM KOHIIOM H
HarpyxeH Tpems cuiaMu. [poBepuTh 11 POYHOCTL CTEPXKHS M O Pefle/IMTh
ero rpy3onogbeMHOCTE. 3anaqyy pelluTe De3 ydyeTa coOCTBeH- HOro Beca
crepkus. [o] = 160 MITa; F=30kH; A,= 10 cm’; 4,= 4 e’

3amada 6.

DI'IPEJ].E.III'ITI:- HeoDXOMMMOe YHCIO 3aKJIeNokK OHaMeTpoM

d = 23 MM 15 IPHKPEIJIEHHA packoca depMEl, COCTOAILETO H3 IBYX VIOJI-
KoB 90x56x8, K dacoBaHHOMY JHMCTY (KOCBIHKE), MMEeloLIeMy TOIIIHHY

&= 1,2 cM (pHc. 3.6). PacTarupaloias cuia B packoce F = 300 kH, mare-
puan — CT.3, OTBepCTHS IS 3aKJIENOK MPOIaBRIeHb.

3amaua 7.

O]’[PEHEJ'II"ITB NOMOXREHHE LIEHTPA THAECTH CEHEHHA, MMOKA3aHHOTIO HA PHCYHKE

3agaua 8.



[Tpumep 5.1. [nsi Bana, 1 OKa3aHHOIO HA PHCYHKe, W3 pacyera Ha
I1 POYHOCTE OI1 PeIe/IMTE IHAMETP W 11 OCTPOMTE 311 I0PY VIJIOB 3aKpy4yHBa-
Hus. M, = 0,6 kH-m; M, =22 kH-m: M, =0,8 kH-Mm; G=0,8 10° MIa;
[t]=30MMNa;a=2m; b= 14m c= 1,6 M.

3amaua 9.

3. MomenT napet cui pased 100 H-m, miuedo mapet 0,2 m. OnpeeiuTh 3HAYCHHE
cui napel. Kak uaMenuTCsa 3HaYeHHE aphl CHJI, €CJIH ILJIeY0 YBeJIHYHTEL B BA pasa Ipu
COXPaHeHHH YHCJIEHHOI'0 3HAYCHHUSA MoMeHnTa?

3amaua 10.
2. Beruucnure NOJMAPHLIM MOMEHT HHEPIMHA IIONEPeYHOoro cedenus tpyonl. Hapyxk-
HEI guamerp Tpyosl dp = 100 MM, Bayrpennuit d, = 90 mm.

Pe3yabTaThl 3a4eTa ¢ OLEHKOI ONpee/sioTCs OLEHKAMH «OTJIHYHO», «XOPOIIOo»,
«Y/10BJIETBOPHUTEJIBbHO», HEYJA0BJIETBOPUTEIbHO».

Texkymmii KOHTPOJIb U MPOMEXKYTOUHAsI aTTECTAlMsl BIUSAIOT Ha MOJIy4YE€HHE JOIycKa K
c/laye TEOPETUYECKOr o 3a4eTa.

3ayer BO BTOPOM CEMECTpe MPOBOAMTCA B IUCBMEHHOW ¢opme 1o Ouieram.
DK3aMEeHaAIMOHHBIN OMIeT coOCTOUT U3 IBYyX yacTeil. [IponomxurensHocTh S5Kk3amena 1,5 vaca.

IlepBast yacTh npencTaBisieT coOOM OUIIET, B KOTOPBIM BKIIIOYEHBI JBa TEOPETUUYECKHX
BOIIpOCA.

Bropas yacTb colepKHUT OIHY IPAKTUYECKYIO 3ajauy.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEeKTPOHHBIN YUeOHBII Kypc MO JUCIHUILIMHE B 3JIEKTPOHHOI 00pa3oBaTeIbHON cpelie
«iDO» - https://Ims.tsu.ru/course/view.php?id=1638

0) OrieHOUHBIE MaTepHalbl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOW aTTECTallMH T10
JTUCHUTITNHE.

B) [Inan mpakTHYeCcKHUX 3aHATUH MO AUCIUILITHHE.

1) Metoaudeckue yka3aHus 10 OpraHU3allid CaMOCTOSITEIbHOM paOOTHI CTYIEHTOB.

12. Ilepeuyenn y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEpaTypa:

Haneckuit A.M., bapcykoBa T.M., byxapkun JI.LH. TexHonoruss KOHCTPYKIMOHHBIX
MmatepuaioB M3marensctBo: MammraocTpoenue ['om: 2004, — 512 c.

Marepuanosezienue. TexXHOIOTHsI KOHCTPYKIIMOHHBIX MaTepUasoB : yueOHoe mocobue /
[umkun A. B., Yepemnuuenko B. C., UepenmanoB A. H., Mapycun B. B.; mox pen.
B.C.Yepegnuuenko. - M. : Omera-JI, 2006. - 751 c.

TexHoorMs KOHCTPYKLUMOHHBIX MaTepuasoB: yuyeOHoe mocodue ans By3oB / Ilox pen.
M.A. Hlatepuna. — CII6.: ITomurexuuka, 2005. — 597 c.

byrennn H.B., JIynn f.JI.,, Mepkun JI.P. Kypc Teopernueckoii mexanuku. 11-e u3n. —
Cm0., 2009 r.

0) IOMOJIHUTENbHAS JIUTepaTypa:

[Tonyxun I1.1. TexHonorus MetamuioB U cBapka. - M.: Beicias mkona, 1977.- 464 c.

KnozopoB b.B., VYcoa JL.®., TperbsikoBa A.B. Texuomorus wmeTaiyioB U
MarepuasioBeieHue. - M.: Meramnyprus, 1987.- 800 c.

Bongsipe A.M., OpnoB A.C. CpapouHble pabOThl B CTPOUTEIHCTBE M OCHOBBI
TEXHOJOTHH METaI0B. — M.: I31-Bo Accolmanuu CTpOUTENbHBIX BY30B, 1994.- 432 c.

®etucos ['.I1., Kapnman M.I'. u ap. MarepuanoBeneHrne U TEXHOIOTHS METAJUIOB. - M.:
Bricas mkona. 2000.- 638 c.


https://lms.tsu.ru/course/view.php?id=1638

TomunoB E.JI. Teopetnueckas mexanuka Y.1. — 3a-Bo ToMckoro yHusepcurteta, 1966.
—Y.1.-304 c.

UYeraeB H.I'. Teopernueckas mexanuka /Ilon. Pen. B.B. Pymsunesa, K.E. flkumoBoii. —
M.: Hayxka. I'n. pen. ¢us.-mat. JIut., 1987. — 368 c.

Bbyxronsi H.H. OcHoBHOI Kypc TeopeTnueckoit mexanuku, Y.1. — M.: Hayka, 1965.

SAxosnenko I'.H. Jlekuu no reopernyeckoit mexanuku M®OTU, Mocksa 2003 187c.

baty M.U., Ixxanenmunze ['.YO., Kens3on A.C. TeopeTnueckas MexaHuKa B MpUMEpPaxX U
3anmavax. 9-e us., crep.. — CII6., 2010 r.

Memepckuii U1.B. CoopHUK 3a7a4 110 TeOpeTHYeCKOr MexaHuke. 35-e uza. — M., 2001 r.

B) pecypchl cetn MIHTepHeT:

— OTKPBITBIE OHJIAHH-KYPCBI

— TeopeTqucxaH MEXaHHUKa JJIsA HHXXCHCPOB u PICCJIe,I[OBaTCJIeﬁ
https://openedu.ru/course/mipt/ THMECH/

OHGHO‘IHBIG MaT€pHralibl 1A IIPOBCACHUSA HpOMC}I(YTO‘lHOfl arTeécTalu pasMCEIICHbBI HA
caite TI'Y B pasmene «Mupopmanus o0  oOpa3zoBaTelbHON — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

13. llepeyens HHPOPMAIMOHHBIX TEXHOJIOTHIA

a) JUIICH3MOHHOE ¥ CBOOOIHO PaclpoCTpaHsIeMOe IIPOrpaMMHOE 0OeCIeueHue:

— Microsoft Office Standart 2013 Russian: maker nporpamMm. Briito4aeT MpHIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOnuyHO JocTymnHble oOnaunbie TexHonoruu (Google Docs, SInaexkc auck u T.11.).

0) MH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTajor Hayunoi Ooubimorexn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pazoBatenpHas miardopma FOpaiit — https://urait.ru/

14. MaTepuabHO-TeXHUYeCKOe obecrieyeHme

Ayauropun JUisl IPOBEIECHUS 3aHATUH JIEKIIMOHHOTO THUIIA.

Aynuropun Uil TIPOBENEHUS 3aHATHM CEMHUHApCKOrOo THWIIA, WHAMBUIYAJIbHBIX U
IPYIIIOBBIX KOHCYJIBTAUN, TEKYIErO KOHTPOJISA U TPOMEKYTOYHON aTTECTALUU.

[TomenieHust Ui caMOCTOSITENbHOW pabOThI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKON U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

15. Undopmauus o pazpadoTunkax

Epemun MBan BrnamumupoBuu, kaHa. ¢u3.-MaT. HayK, JOLEHT Kadeapbl MPUKIaTHON
ra3zoBoii fuHamMuku ¥ ropeHuss @TO TI'Y, noneHt kadenps! ynpaBiaeHHs] HHHOBAUSIMU


https://openedu.ru/course/mipt/THMECH/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/

