MuHHCTEPCTBO HAYKH M BBICLICTO o0pa3oBaHUs Poccuiickoii denepanun
HAIIMOHAJIbHbIN UCCIIENOBATEJIbCKNU
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

OU3UKO-TEXHUYECKUH (PaKyIbTET

YTBEPXEHO:
Jexan
1O.H. Prokux

Pabouas nporpamma JuCIUTUIMHBI
ConporuBiieHHEe MATEPUAJTIOB
10 HAIMPaBJICHUIO MOATOTOBKH / CIIEUATBHOCTH
15.03.06 MexaTpoHuKa U poOOTOTEXHUKA

HamnpasnenHnocTs (mpoduiib) MOATOTOBKHM/ CIICIHATTA3AITHS:
IIpomblIl/IEeHHAS ¥ CHIeNUAJILHASI POOOTOTEXHUKA

®opma o0yueHHs
Ounasn

KBanmudukarms
HNHikeHep, MHKeHEP-UCCIEI0BATENb

I'on npuema
2025

COI'TACOBAHO:
PykoBogutens OITIOII
E.N. bop3enko

[Ipeacenarens YMK
B.A. Ckpunusik

Tomck — 2025



1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

[{enpro OCBOEHUS TUCHIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITETECHITUH:

OIIK-1 CniocoGeH ucronbp30BaTh B MPOPECCHOHAIBHON IEATEIbHOCTH OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHBIX U OOIICUHKEHEPHBIX TUCIHILINH, PUMEHSATh METObl MATEMATHUECKOTO
MOJIETTUPOBAHUS, TEOPETUUYECKUX U IKCIIEPUMEHTAIbHBIX HCCIEI0BAHUH.

OIIK-2 CniocoOeH BBISBIATH €CTECTBEHHOHAYYHYIO CYLITHOCTH MPOOJIeM, BOZHUKAIOUINX B
XoJe MNpopecCHOHANbHON  JAEATEIbHOCTH, TMpUBJIEKaTh M HX penieHus  (pusmuko-
MaTeMAaTHYECKUN W/WIM €CTeCTBEHHOHAYYHBIH amnmapaT U COBpPEMEHHBbIC WH(OpPMAIMOHHBIC
TEXHOJIOTHH.

I[IK-1 CrnocoOHOCTh  COCTaBISTh MATEMATHYECKHE MOJENH  MEXaTPOHHBIX W
POOOTOTEXHUUECKUX CHUCTEM, HUX IMOACHCTEM M OTIENbHBIX 3JIEMEHTOB M MOJIYJIEH, BKIIOYAs
WH(OPMAILIMOHHBIE,  DJIEKTPOMEXAaHUYECKHE, TUIAPABIUYECKUE,  DIEKTPOTHUAPABINYCCKHE,
3JIEKTPOHHBIE YCTPOMCTBA U CPEJCTBA BHIYUCIUTEIHLHOU TEXHUKH.

Pesynpraramu 0CBOEHUS AMCLUIUIMHBI ABIISIOTCS CICAYIONINE UHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

POOIIK-1.1 3Haer dbyHIaMEHTAIBHBIE  3aKOHBI €CTECTBEHHOHAYYHBIX  H
OO0IIeNHXEHEPHBIX JUCHUIUINH 1 MaTeMaTHUYECKUE 3aKOHbI

POOIIK-1.2 VYmeeT mpuMEHATh 3aKOHBI €CTECTBEHHOHAYYHBIX M OOIIEHHKEHEPHBIX
JUCLUIUINH M MaTeMaTHYECKUE METOJbl AJIs PELIEHUs 3aJad TEOPETUYECKOr0 U MPUKIIATHOTO
XapakTepa

POOIIK-2.1 3Haer METOOUKY BBISBICHUS €CTECTBEHHOHAYYHOW CYLTHOCTH MpoOIIeM,
BO3HUKAIOIIUX B XOJ€ MPOo(eCCHOHATBLHON AEITEIbHOCTH, U METOAUKY MpPHUBJICUEHUS (HU3UKO-
MaTeMaTHYECKOTro anmnapaTa i COBpeMEHHbIE MH(POPMALMOHHBIX TEXHOJIOTUN JJISl UX PEIICHUS

POOIIK-2.2 YMeeT BBISBIATh €CTECTBEHHOHAYUYHYIO CYITHOCTH ITPOOJIEM, BOZHUKAIOIINX
B XoJe TMpo(hecCHOHAILHOW MAEATENbHOCTH M TPUBJIEKATh IS WX pEUIeHUus (QU3UKO-
MaTeMaTHUYeCKU anmnapar u coBpeMeHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTUN

POIIK 1.1 3Haer OCHOBHBIE 3aKOHBI, ONMCHIBAIOIIUME  (DYHKIIMOHUPOBAHHE
MPOEKTUPYEMBIX 00BEKTOB.

2.3aaa4m 0CBOCHUA JUCHHUIIMHBI

— OCBOUTBH NMOHATHHUHBIN anmapar U MOJEIbHBIE MPEICTABICHUSA O CTPYKTYPE U 3aKOHaX
NOBE/ICHNS KOHCTPYKLIMOHHBIX MAaT€pUaJOB U DJIEMEHTOB KOHCTPYKIMM M MEXaHU3MOB;
OCHOBHBIE CITIOCOOBI ONPEAEICHHS XapaKTEPUCTUK HAMPSKEHHO-1€(OPMUPOBAHHOTO COCTOSIHUS
(HAC) TtBEépapix Tem; ocHOBHBIE Qopmynsl it pacuéra HJIC, oueHKH NpoYHOCTH U
YCTOMYMBOCTH CTEPKHEBBIX CUCTEM Ul TUIIUYHBIX CIy4acB HArpyKEHUSI.

— OBnajgeTh HaBBIKAMU pellIeHUs] TUMOBBIX 3a1a4 pacuéta H/IC ameMeHTOB cTep)KHEBBIX
KOHCTPYKIIUMA.

3. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHOH IPOrpaMMBbl

Hucrtunnuaa oTHOCUTCS K bioky 1 «/lucuuminabl (MOTy N )».
JlucummiuHa OTHOCUTCS K 4YacTH 00pa3oBaTeNbHOW MPOrpaMMBI, (OPMUPYEMO
YYaCTHHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH, TIPeAiaracTcsi 00yJaronuMcs Ha BEIOOP.

4. Cemectp(b1) ocBOeHHS U GopMa(bl) IPOMEKYTOUHON ATTECTANNH MO TUCHMUILINHE

[TaTe1il cemecTp, 3a4eT

5. Bxoanble TpeOOBaHMS AJIs1 OCBOCHHS IMCHUILIHHbBI

JIsi  yCTIEIHOTO OCBOEHHUS JUCIMIUIMHBI TPEOYIOTCS pe3yJbTaThl OOy4YeHUsS 10
CIEeNYIOIUM JUCHMIUIMHAM: «Maremarnueckuii aHanus», «Du3ukay, «AJITOPUTMUYECKUE



a3k, «Hpopmarukay, «OCHOBBI TEOPUM U METOABI pEUIeHUs JU(epeHIaTbHbIX
YPaBHEHUI».

6. SI3bIK peaqu3zanuu

Pycckuin

7. O0LeM TUCHUIIITHHEI

OO0mas TpyA0eMKOCTh TUCIHUTUIHHBI COCTaBiseT 3 3.¢., 108 uacoB, U3 KOTOPHIX:
-nexnuu: 30 g.
-npakTryeckue 3anaTus: 30 4.
B TOM 4YHMCJIE ITpaKkTHYecKas noaroroska: 30 u.
O0BeM caMoCTOSTENbHOM paboTHI CTyIEHTa ONPEAEIICH YUeOHbBIM IIIIAHOM.

8. Conepxxanue IMCHUIJIMHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM

Tema 1. bazoBble MOHATHS MEXAHUKHU CILJIOIIHON CPEJIbI
'unore3sr compomata. Cuilbl, YCHJIHMSI, METOJ CE€UYEHUM, MEXaHMYECKHUE HaIPSKCHUS.
[Tepememnienus u nedopmaruu.

Tema 2. MexaHnueckHe NUCIBITAaHNUS MAaTEPHUAJIOB
VYcnoBust mpoBeneHus ucnbiTanuii. CTaHmapTHbe 00pa3ibl. J(marpaMMbl pacTsKEHUsI-
cxatusg. OCHOBHBIE MEXAaHUUYECKNE XapaKTEPUCTUKU MAaTEPUAIIOB.

Tema 3. AHanM3 COCTOSTHUS CTEPKHEN B YCIOBUSAX PACTSIKEHUSI-CKATHS

Ycunus v HanpspKeHUsI B ToniepedHoM cedeHuu. Pacuet gedopmanmii. 3akon ['yka. Yuer
coOCTBeHHOro Beca. HampspkeHHss Ha HAKJIOHHBIX Iiomagkax. CTaTHYECKH HEONpeieIrMble
CUCTEMBI.

Tema 4. CBur u Kpy4eHue CTEP>KHEM.

Hanpsokenus mpu casure. Cpes. Mopens cTepkHs, pabOTaromero Ha Kpy4yeHHE.
[TonsipHbIi MOMEHT MHepUMH. PacueT HampshKEHUM W yIIIOB 3akpyuduBaHus. KpydyeHue BajioB
HEKPYTrOBOT'O CEUCHUS.

Tema 5. U3rub crepxHeit

Bayrtpennue ycwims mnpu  um3ruOe. Pacuer HanmpspkeHUH TpM YMCTOM  M3THOE.
[onepeunsrit n3ru6. @opmyna Xypasckoro. Ilepememenus npu nsrude. YpaBHeHUE yOpyroiu
JIMHUU.

Tema 6. YCTONYMBOCTD LIEHTPATIBHO CKATHIX CTEPKHEH.
OcHoBHble TOHATHA. 3anada Oinepa. BnusHue cnocoba 3akpenjeHus CTEpKHS Ha
Harpy3Ky NoTepyu yCTOMYMBOCTH. Y CTOMYMBOCTD 3a MPEAEIOM NPOMOPIHOHATIBHOCTH

Tema 7. OCHOBBI aHAJIM3a COCTOSIHUS CTEPKHEN MPU CIOKHOM Harpy>KeHUHU
Kocoit n3run6. U3rub c pactsokeHHeM-cokaTHeM. BHeleHTpeHHOe pacTshKeHHe-CKaTHE.
N3rub ¢ xpydeHuem.

Tema 8. Kitaccuueckue TeOpu MPOYHOCTH TBEPABIX TEI.
['naBubie HanpspkeHnus. CoaepikaHue KIaCCUYECKUX TEOPUN MPOUYHOCTH



9. Tekymuii KOHTPOJIb O TUCHUIINHE

Texymuii KOHTPOJIb MO IUCHUIUIMHE MPOBOAUTCS ITyTEM IPOBENEHUS KOHTPOJBHBIX
paboT, TECTOB MO JEKIIMOHHOMY MaTepuaiy, BHIIIOJIHEHUS JOMAIIHUX 3aJJaHui U UKCUpyeTcs B
(dbopMe KOHTPOJIBHOM TOUKH HE MEHEE OJTHOTO pasa B CEMECTP.

OneHouHble MaTepuaiabl TEKYLIETO KOHTpOJIA pasMenieHsl Ha caite TI'Y B pasgene
«udopmarnus 06 oOpa3oBaTenbHON Mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok npoBeieHUs] H KPUTEPUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTeCTalliu

3adeT B MATOM CEMECTpPE MPOBOAMTCS B MHUChbMEHHOH ¢opme. [IpomonKuTeTbHOCTh
3audera 1 ygac.

OHGHO‘IHBIG MaTCpHuaJibl JIs1 TPOBCACHUSA HpOMe)KYTO‘-IHOI\/'I aTTeCTallu pasMCIICHbI Ha
cahte TI'Y B pasmene «Wudopmanus o0  oOpa3oBaTeNbHOM  TporpamMmey -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHHe

a) DJEKTPOHHBIM y4yeOHBIH KypC MO AMCLUUIUIMHE B 3JIEKTPOHHOM yHHBepcHTeTe «iDo -
https://Ims.tsu.ru/course/view.php?i1d=22337

6) OuleHOuHBIE MaTepHalbl TEKYIIEro KOHTPOJIS M IMPOMEXKYTOUYHOH arTecTaruu I10
JUCLHUTIIINHE.

B) [11an npakTUYeCKUX 3aHITHI MO TUCHUILIUHE.

r) MeTtoauueckue yka3aHus 10 OpraHU3ali CaMOCTOSTEIbHON pabOThI CTY/I€HTOB.

12. Ilepevyenn y4eOHOM JauTEepaTypsl U pecypcos cetu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

1. Knaccuueckuil Kypc COpOTHUBIIEHUSI MaTeEpUaioB B pemeHusx 3a1ad B. T. CanyHos -
Mocksa JIMBPOKOM 2013 - 153 c. U3a. 5-e, ucnp.

2. Comnpotusnenue matepuanos / I'. JI. Mexeuxwuii, I'. I'. 3arpebun, H. H. Pemerank
Mocksa [lamkos u K° 2013 429, [1] c.: Tabu., puc. 3-e u3a., nepepad. u 101.

3. CompoTuBieHHE MATEPUAIOB YUEOHHUK : [[IsI CTYICHTOB TEXHUYECKUX HAIIPABIICHUH |
I1. A. Creniun Cankrt-IletepOypr Jlans 2012 - 319 c.

4. CormpoTHBIEHHE MaTepUANIOB: Tocobue mo pemenuto 3anau / M. H. Mupomo6os, . 3.
Ammvameros, H. A. Kypuneia. Cankt-IletepOypr Jlans 2014 508 c. U3n. 9-e, ucnp.

5. Bonsmup A.C., I'puropseB HO.I1., CrankeBuu A.M. ConpoTuBieHUE MaTEpPHATIOB:
y4eOHHMK 1)1 BY30B. - M.: JIpoda, 2007. - 591 c.

6. AnekcanapoB Anatonuii BacunbeBud u ap. ConpoTuBIeHHE MaTepHaioB: Y YeOHUK
115 cT-ToB By30B/ A.B. Anekcannpos, B.JI. [Toranos, b.I1. Jlep>xaBun; nox pen. A.B.
Anexkcanaposa. — 2-e u3fl., ucup. — M.: Beicias mkosa, 2000. — 559 c.

0) IOTNOJHUTENbHAS INTEpaTypa:

1. Bonbemup A.C., I'puropees FO.I1., CtankeBuu A.W. ConpoTuBieHue
MaTepHaloB: yueOHUK Ui By30B. - M.: JIpoda, 2007. - 591 c.
2. ®deonockeB Beeponon MiBanoBud. ConpoTHBIIEHUE MAaTEPUATIOB: YUEOHUK TSt

CTyZA-OB BhICcHI.TeXH.yue0.3aB./ B.M.®eonocweB. — 10-¢ u3zz., nepepad. u gom. — M.: Uzn-
Bo MI'TY um. H.D. baymana, 2001. — 588 c.

3. XoxnoB B.A, Cunopenxo F.H., Iyky6muna K.H., Kynpusnos H.A.
ComnpoTuBieHre mMarepuanoB: YueoHoe mocobue. - Tomck: Mznarensckmii jom «CKK-
[Ipecer, 2006. - 206 c.

4. lapapoB Pamux XaiimapoBud. YTO HYXXHO 3HaThb O COINPOTHBICHUH
MaTepHaioB: YueOHOe mocoOue sl By30B 0Oyd. IO HalpaBJIEHUSM TOATOT. U CIEIl. B


https://lms.tsu.ru/course/view.php?id=22337

obmactn Texuuku u TexHomoruu/ P.X. Tadapos, B.C. XKepnakxor; mox pen. B.C.
Kepnaxosa. — M.: MammnocTtpoenue, 2001. — 275 c.

5. AnexcannipoB AHatonnii BacunbseBud u Jp. CONpPOTUBIEHUE MAaTEPUATIOB:
VY4eOuuk s cT-ToB By30B/ A.B. Anekcannpos, B./l. [Toranos, b.I1. [lepxaBuH; moj
pen. A.B. Anexcanaposa. — 2-e usa., ucap. — M.: Beiciias mkozna, 2000. — 559 c.

B) pecypchl cetn MIHTepHeT:

- O6mepoccuiickas Cerb Koncynbprantllmoc CrpaBouyHas mpaBoBasi —CHCTEMA.
http://www.consultant.ru

- YuebHO-MeTonnueckue marepuaisl: http://strelka.ftf2.tsu.ru/school/

- DnekTpoHHbIN Katamor HayuHoit Oubamorexu TOMCKOTO TOCY1apCTBEHHOTO
yHuBepcurera: http://lib.tsu.ru/

13. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH

a) JIMLIEH3UOHHOE U CBOOOIHO pacIpOCTpaHsIeMoe ITPOrpaMMHOE 0OecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BxirouaeT mpHIIOKEHUS:
MS Oftfice 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);

— myOIMYHO JOCTyIHBIE 00naunble TexHonoruu (Google Docs, Slnnekc Auck u T.1L.).

0) UH(pOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTpOHHBIN KaTtajuor Hayunoint O6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnuoreka (peno3uTOpHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT ctynenrta — http://www.studentlibrary.ru/
— O6pazoBatenbHas miaardopma FOpait — https://urait.ru/
— OBbC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MarepuaJbHO-TeXHHYECKOEe 0O0ecreyeHue

Ayautopuu Juisl IPOBEIEHUS 3aHATUIN JIEKIIMOHHOI'O THIIA.

AyauTopun NS TPOBEACHHS 3aHATHNA TPAKTUYCCKOTO THIA, WHIWBHAYaIbHBIX |
IPYIIIOBBIX KOHCYJIBTAlUN, TEKYIEr0 KOHTPOJIA U IPOMEKYTOYHON aTTECTallUU.

[TomereHust a1 CaMOCTOSTENIbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYTIOM K ceTh VHTepHeT, B 3JEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay U K
HH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

Cunmopenko  MOpwmit  HukomaeBuu, k.p.-M.H., JOLEHT, Kadeapa  MEXaHUKH
nedopmupyemoro teepaoro tena HU TT'Y, noneHT.
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