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1. Ilean U MuIaHUpYeMBbIe Pe3yIbTATHI 0CBOCHHUS THCIUIIIHHBI

[lenbio 0OcBOEHUS AUCHHUIIINHBI SBISETCS POPMUPOBAHUE CIAEAYIOIIUX KOMITETECHIIUI:

— OIIK-9 — Cnioco6eH BHEPSITh U OCBAaBaTh HOBOE TEXHOJIOTHYECKOE 000pYI0BaHNUE;

— OIIK-12 — CnocobeH ydacTBOBaTh B MOHTaXKE, HallaJKe, HACTPOMKE M cJade B
OKCIUTYaTaIlMI0 ONBITHBIX OO0pa3lloB MEXaTPOHHBIX W POOOTOTEXHUYECKUX CHCTEM, HX
MOJICUCTEM U OTAETBHBIX MOJYJICH;

— IIK-2 — CnocobHOCTh pa3pabaTeiBaTh MpOrpaMMHOE oOecriedeHrne, HeoOX0auMoe s
00paboTK MH(POpPMAIUU M YNPABICHUS B MEXATPOHHBIX W POOOTOTEXHUUYECKHX CHCTEMax, a
TaKKe /IS UX IPOCKTHPOBAHMSI.

PesynpraTramMu OCBOCHUS TUCIMITIMHBI SABJISIOTCS CIEAYIONINE HHINKATOPBI TOCTUKECHUS
KOMIIETECHINH:

NOIIK 9.1 3HaTh HOpMaTUBHBIE JOKYMEHTHI IO COBEPIIEHCTBOBAHUIO MEXATPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM, METOJIBI U CPEJCTBA MOBEPKH (KaTMOPOBKHM) U FOCTUPOBKHU CPEACTB
U3MEpeHUusi, TMpaBUjia MPOBEACHUS METPOJIOrMYECKOW ¥  HOPMATHBHOM  AKCHEPTHU3BI
JOKYMEHTaIUH.

NOIIK 9.2 YMeTb NpUMEHSTh METOJIbI M CPEACTBA MOBEPKU (KaTHMOPOBKH) U FOCTUPOBKU
CPEACTB HM3MEpPEHUs, MpaBUJa IMPOBEAECHUS METPOJIOIMYECKOH M HOPMATUBHOM AKCHEPTH3BI
JOKYMEHTAIUH.

HNOIIK 12.1 3Hate cnocoObl MOHTaXKa, HaJaJAKWA, HACTPOUKH W TpeOOBaHHS
HKCIUTyaTaI[Mi ONBITHBIX 00pa3l0OB MEXATPOHHBIX U POOOTOTEXHUYECKUX CUCTEM, UX MOACUCTEM
U OT/AEIbHBIX MOIYJIEH.

NOIIK 12.2 YMeTh OCYyIIECTBIATh MOHTaX, HAJIaAKy, HaCTPOMKY M cIady OIBITHBIX
00pa310B MEXATPOHHBIX U POOOTOTEXHUYECKUX CUCTEM, UX MOJICUCTEM M OTJIEJIbHBIX MOAYJIEH.

HUIIK 2.3 Brnagets MeTonamu 00paboTKU HH(DOPMAIK U YIIPaBJIEHUS B MEXAaTPOHHBIX U
POOOTOTEXHUUYECKUX CHCTEMAX, a TAKXKeE UX IPOCKTUPOBAHMUS.

2. 3ana4m 0CBOCHUA TUCHHUIIMHBI

—OcBOUTh  TOHATHUMHBIM  anmmapaT W TEPMUHOJIOTHIO  MPUMEHHUTENIBHO K
nporeccam AedopMalul U pa3pylIeHUHd MaTepPHAOB B YCIOBHSIX AKTUBHOTO HArpyKEHUS,
MOJI3yYECTH, PeJIaKCalluy HAPSKEHUN U YCTaJIOCTH.

— HayuuTtbcst IpUMEHSTh TEOPETHUECKUE 3HAHUS O IIPOLIECCax, MPOTEKAIOIIUX B TBEPbIX
TeJlax MPU BHEIIHUX BO3JCHCTBUAX MEXAHHMYECKOW, TEPMUUECKON U AIEKTPUUECKON MPUPOJIbI
JUTSL PEIICHUs] MPAKTUYECKUX 3aJad B O0JACTH KOMIBIOTEPHOTO MPOCKTHPOBAHUS alllapaToB
U MalnH, o0ecreunBasi ONTHUMAaJbHBIE PEKUMBI TEXHOJIOIMYECKOTO IMpoliecca U HE0OXOoAuMoe
Ka4eCTBO TOTOBOW MPOIYKIIUU.

— Hayuutbcst mpaBuiibHO MoAOWpaTh MaTepuajibl Ha OCHOBE aHajn3a HMX CBOWCTB M
CTPYKTYPHI JUIsl pEHICHHSI MPAKTUIECKUX MPO(eCcCHOHATLHOM e TETBHOCTH.

- Hayuntbes ncnonb3oBaTh HaBBIKM MHTEPIPETAIMK JTaHHBIX KCIEPUMEHTa B 00JjacTu
(GU3UKY MPOYHOCTU U IKCIICPUMEHTATBHON MEXAaHUKU JJI BBISBICHHS TIPUPOJBI IMOKa3aTeneit
IIPOYHOCTH U TUIACTUYHOCTHU U UX CBSI3U CO CTPYKTYPOU PEAIIbHBIX TBEPABIX TEII.

3. MecTo TUCHHUILINHBI B CTPYKTYype 00pa3oBaTe/ibHOH IPOrpaMMBbI

JluciumnamHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHON MporpaMMbl, (HOpMHPYEMOit
y4aCTHHKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TpeiaraeTcsi 00y4aromumcs Ha BBIOOp.

4. Cemectp(bl) ocBOeHNs M (popMa(bl) MPOMEKYTOUYHOM ATTECTANUM IO JUCHHUILIIIMHE

CenpMmoii cemecTp, 3a4eT



5. Bxoanble TpeOOBaHMS AJIs1 OCBOCHHS M CHUILIUHbBI

Jlis  yCHemHoro OCBOEHUS AMCHUIUIMHBI TpeOyroTCcsl pe3yibTaThl OOyuYeHHUs [0
CIEYIOIIUM JUCIUIUIMHAM: MAaTeMAaTUYECKUI aHalu3, (pU3nKa, XUMUSL.

6. SI3bIK peaqu3anuu

Pycckuit

7. O0LeM TUCHUIIIHHEI

OO01ast Tpy10€MKOCTh TUCHHUIUINHBI COCTaBiseT 3 3.¢., 108 gacoB, U3 KOTOPHIX:
-JIEKIUN: 24 4.

-IPaKTUYECKUE 3aHATUS: 24 4.

O0BeM caMoCTOATETLHON PaOOTHI CTYACHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. CoaepikaHue TUCHUILVINHBI (MOYJIs1), CTPYKTYPHMPOBAHHOE 110 TeMaM

Tema 1. Kpucramnmdeckoe cTpoeHre TBEPABIX TN DIEMEHTHI KpUcTauiorpaduu.
[lonsiTHE O KPUCTAUIMUECKOM CTPOEHUMH. MOHO- U MOJMKPUCTAIUIBL. DJIEMEHTBI
kpuctamiorpaduu. MaaekcupoBaHue MI0CKOCTEH W HAPaBIIeHU B KyOUUeCKOW CHHTOHUH.

Tema 2. [Ipupoaa Mex4aCTUUHOM CBSI3U M YIIPYTOCTH B KpUCTaiax. 3akoH ['yka.

dusnueckas NpUpoAa CBsI3U B Kpucrauiax. VoHHBIE, KOBaJEHTHBIE, MOJICKYJISIPHBIE
KpUCTaJIbl. MeTamndeckas cBsi3b. DHEPIUsl KPUCTANIMYECKOW PEIIeTKH U MPpUpoa YIpyrux
MOJYJIEH.

Tema 3. TenoBble CBONCTBA TBEPBIX TEIL.

TBeproe Teso Kak COBOKYIHOCTh FApPMOHUYECKUX OCHUILIATOPOB. Kitaccudeckast Teopust
TerioeMKocTH. Teopus Termoemkoctr DifHIITeHA. Teopus teroemkoctu [lebas. DOHOHBI B
TBEPAOM Telle. TennonpoBogHOCTh TBEPABIX Tel. TemIoBoe paclIupeHre TBEPABIX TEI.

Tema 4. D1eKTpOHHBIE CBOMCTBA TBEPJIBIX TEI.
OnHO37EKTPOHHOE MPUOIIKEHUE. DIIEMEHThI 30HOH Teopun TBepAbIX Ten. CTaTucTuka
3JEeKTPOHOB B MeTasuie. [ToBepxHocTe @epmu. duznueckre CBOMCTBA JIEKTPOHHOTO Tra3a.

Tema 5. IIpoBOAUMOCTD M CBEPXITPOBOAMMOCTD METAJLIIOB.

[TnotHocTs TOKa. Ilpupoma mpoBoaumocTu MertamioB. [peiidoBas ckopocth. JnuHa
cBoOOIHOTO TIpobera. SBieHne cBepxnpoBoauMoctu. KyrnepoBckue snekTpoHHbie mapbl. Huzko-
Y BBICOKOTEMIIEPATYpPHBIE CBEPXIIPOBOJHUKH.

Tewma 6. YpaBuenust nuddy3um.
Hubdy3nonnsiii moTok B TBepaoMm Tene. Koapdbunuent nuddysuu. [lepBoe ypaBHeHHE
®uxka. Bropoe ypaBaenune ®@uka. OneHku 1udy3HoHHBIX TTOPOLIECCOB.

Tema 7. Mexanu3mbl 1udGy3un B TBEPIBIX TENAX.

ATtomMHbIe  MexaHuU3Mbl auddy3un.  Beruncnenune  kodddurnmenta  auddysuu.
TemmeparypHasi 3aBUCUMOCTh Kodpduuuenta nupdysun. Juddys3us B rpaiueHTHBIX IMOJSX.
VYckopennas nuddysusi.

Tewma 8. Kiaccudukanus neeKToB KpUCTAITMIECKON PEIIETKH.

Knaccudpukanus nedexkroB. Bakancuu, HpuUMECHbIE aTOMBI, KOMIUIEKCHI TOYEYHBIX
nedexrtoB. Jluneitnsie nedextol (aucnokamuu). [loBepxHOCTHBIE nedekThl. I'paHUIBI 3epeH B
metayuiax. OO0beMHbIe JeeKThl (BKIOYEHHs, MOphl). Koarymsamus To4eyHbIX Ae(EeKTOB IO
[Tunecy u OpenHkernto.



Tema 9. Kunernka nBr>XeHUs BaKaHCUW B KpUCTAJIIAX.
[MomBmwxHOCTh BakaHcuii. Mcrounwku W cToku BakaHcHil. CBOOOJHAs MOBEPXHOCTH
TBEPBIX TEIN.

Tema 10. TeopeTndeckasi CAIBUTOBasi IPOUYHOCTb.
Cnsur B uueanbHOM peweTke. Beeaenue nonstus nuciaokauuil. Monens ®dpenkens-
KonTopoBoii. OrieHKa KpUTUYECKOTO HANPSIKEHUS CIIBUTA.

Tema 11. 'eomeTpuueckoe onucaHue JUCIOKALIMIA.
Jucnokausl Kak He3aBeplleHHbIM casur. ['eomerpus mucinokauuid. Bektop broprepca.
Tune! gucIOKaIui.

Tema 12. XapakTepuUCTUKU JUCTOKALIHIA.

Anpo nucnokauui. Jlucnmokauus Kak MCTOYHUK BHYTPEHHMX Hanpspkenuil. Cua,
JICUCTBYIOIAasE Ha MHMCJIOKAIUI0. ODHEpPrusi NHUCIOKAIMOHHOW JWHUM. YpaBHeHue Teinopa-
OposaHa.

Tema 13. JIBMoKeHHE AUCTOKAIIHM.
Cxema nepemenieHus kpaeBoit nuciokanuu. Penbed INatiepica-Habappo. Cronbxenne u
MEPEIOI3aHue JUCTOKALUH.

Tema 14. JlunaMuka JucCIOKaIU.

3aBUCUMOCTh CKOPOCTH JBWJKCHHUS JUCIOKAlMM B KpHUCTaulax OT MPHIOKEHHOTO
HanpspKeHUs. TepMHYECKH AaKTMBUPOBAHHOE JBH)KCHUE JUCIOKALMK. PexuMm JIBUXKEHHUS
JIMCIIOKAIIMI B MOJI€ TOKAJIbHBIX MPEMSTCTBUM.

Tema 15. PasMHOXEHUE THUCIOKAIIUN.
[TnotHOCTH nucnokanuii. Mexanusm @panka-Puna. JlucnokanronHsle aHacaMOIu M UX
9BOJIIOLUSA B X0/ IeopMaLnu. DKCIIEPUMEHTAIbHbBIE METOABI HAOIIOICHHS JUCIOKALIUN.

Tema 16. JlebopmanimonHoe ypoyHEHHE.

Huarpammbl  HarpyxkeHus.  KoapduumueHt  negopManmoOHHOTO  YNPOYHEHHS.
B3auMmopeiicTBue auciokanuidi Kak TpUYMHA YIOpOuHEeHWs. Teopuu aedOpMaIMOHHOTO
ynpouyHeHus. JleopmaimoHHOE YIPOUYHEHHE MOHO- U TIOJIMKPUCTAIIIOB.

Tema 17. IlpumecHO€ ynpouHEHHE.

[Ipupona npumecHoro ynpoyHeHus. CxeMbl B3aMMOJACHCTBUS JUCTOKAIIUN U TPUMECHBIX
BBIIEJICHUM B pa3HbIX cocTosiHUAX. Mexanu3m OpoBana. CtapeHue ciuiaBoB. Bzaumonelictue
MpUMECEH C AUCTOKALUSIMU.

9. Tekymmii KOHTPOJIb MO TUCUHUIJIMHE

Texkymuil KOHTPOJIb IO AUCLUIUIMHE IIPOBOJUTCS IIyTEM KOHTPOJISA IIOCELIaEMOCTH,
IIPOBEJCHUS TECTOB IO JIEKIMOHHOMY MAaTEpHaily, BBIIOJIHECHHUS JOMAIIHUX 3aJaHui, u
¢ukcupyercst B popmMe KOHTPOJIBHON TOUKH HE MEHEE OJJHOTO pa3a B CEMECTP.

OCHOBHOE H3ydeHHE TEOPETUYECKOrO0 MaTrepuaja IPOUCXOAUT HA  JIKIUSX,
CaMOCTOSITENIFHOE ~ YIIIYyONEHHOE OCBOCHHE M3JI0KEHHOTO Ha JICKIUSAX TEOPETHYECKOTrO
MaTepuaia, 3aKperjeHIe H PaCIInPEHHE MOJIYYEHHBIX 3HAHUN IIPOU3BOJUTCS C UCIIOJIb30BaHAEM
yKa3aHHON OCHOBHOM U JIOMIOJTHUTENIbHONM y4eOHOM U HAYy4IHOU JUTEpaTypHI.



3aKperuieHue TEOPeTUYECKOro Marepuana, popMupoBaHUEe YMEHUI U HABBIKOB PELICHHUS
NPaKTUYECKUX  3a7a4  I[POUCXOJUT  IOCPEICTBOM  BHEAYJUTOPHOTO  BBINOJHEHUS
WHJUBUTyaJIbHBIX 3aJJaHUH.

Texkymuii KOHTPOJb Ha 3aHATHUAX MPOU3BOAUTCA MYTEM YacTUYHOIO OIpoca
oOyyaromuxcst 1 pa30opa BEI3BIBAIOUINX TPYAHOCTh B MOHHUMAHHH BOIIPOCOB C MCIIOJIb30BAaHHEM
AKTUBHBIX U MHTEPAKTUBHBIX (opM 0OydeHHsl BO Bpems 3aHsTuil. [lo pesynbpTaram Tekyiero
KOHTPOJISL JOPMHUPYETCS JOMYCK CTYA€HTa K UTOTOBOMY KOHTPOJIIO — 3a4€Ty MO AUCLHUIUINHE

10. ITopsiaok NpoBeieHUs] H KPUTEPUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTeCTalluu

3ayeTr B ceIbMOM ceMeCTpe TPOBOIUTCS B MUCbMEHHOW ¢dopme mo Owmiieram. buier
COJIEPKUT ABa TeopeTudeckux Bompoca (mposepstommx MOIIK-9.1, MOIIK-9.2, MOIIK-12.1,
NOIIK-12.2, UTIK-2.3). [IpogomkuTeasHOCTH 3a4eTa 1,5 Jaca.

[Tpumeps! OuieToB:

buner No. 1.

1. Ilpupona MOHHOI CBSI3M.

2. Tunel nucnokanyii B KpUcTasax.

buner No. 2.

1. TennonpoBOAHOCTH TBEPABIX TEIL.

2.Toueunsie 1eeKThI B KpUCTAIIAX.

buner No. 3.

1.DOoHOHBI B TBEP/IBIX TENAX.

2.Cuina, NeCcTBYIOIIAs HA AUCTOKALIHIO
Temsr 1,2

[IpumMepHBIE BOIIPOCHI:

1. B yeM cyniHOCTh KPUCTAJUIMYECKOTO CTPOCHUSI METAJIIIOB?

2. Yro Takoe aneMeHTapHas sueika’?

3. Uto Takoe MOHOKPHUCTAJT ¥ MOJIUKPUCTAIII?

4. Kakue TUNbl KpUCTAIUIMUECKUX PELIETOK BaM U3BECTHBI?

5. [laiiTe onpeneneHre CAUHTOHUHU.

6. UTo Takoe aJlsIoTpONus METaJIJIOB?

7. Kak 0603HauaroTCs KpucTaorpaduyeckie HapaBieHus U MJI0CKOCTU B
KyOn4eckoi ciHroHum?

8. Kak o603Ha4aroTcs kpucraniorpadpuyeckie HarpaBleHUs U INIOCKOCTH B
reKCaroHaJIbHONW CUHTOHUU?

9. UTo Ha3bIBaeTCA SHEPTUEH CBS3U KpUcTayuia?

10. 3anumure BbIpake€HUE [ MOTEHIMAIa MEKATOMHBIX B3aUMOAECHCTBUN.
11. KakoBa kimaccuukais KpUCTajoB 11O TUITY CBSI3H?

12. Ilepeuncaute noctynarsl M. bopHa 151 HOHHOM CBS3H.

13. Yto Takoe koHcTaHTa ManenyHra?

14. KakoB (pu3ndeckuii CMBICII MOTYJIS IPOJOIBHON YIPYTrocTu?

Tema 3.

. UTo Takoe TemIoeMKOCTb?

. JaiiTe onpeneneHue TEIIONPOBOIHOCTH TBEPABIX TEIL.

. 3anumure auddepeHIualIbHOe ypaBHEHNE TemIonpoBogHocTd Dyphe.
. KakoB ¢usuueckuii cmpicn ko3 punmenTa TermionpoBoHOCTH?

. UTto Takoe TerioBoe pacuimpeHue?

. Chopmynupyiite 3akoH [romonra u I1tu.

. KakoBa TeMneparypHas 3aBUCUMOCTb MOJISIPHOM TEMIOEMKOCTH?

. B uem Henocrarok Mmozenu A. DWHIITENIHA B TEOPUU TEIIOEMKOCTH?

01NN B W —



9. ChopmynupyiiTe OCHOBHBIE MTPEIOIOKEHHUS TEOPHH TeTIoeMKocTH Jlebast.
10. Yro Takoe nebaeBcKas 4aCTOTa U XapaKTEpUCTHIECKas AeOacBCKast
Temneparypa’?

11. Yro Takoe ¢hoHOH?

12. Kakue KkBa3M4acTHIIbI BaM U3BECTHHI B (PU3HKE TBEPIOTO Tesa?

Temsr 4, 5.

1. Yto Takoe sueprus Gepmu?

2. Kakas cratucTuka NpuroaHa Ajs ONMCAHUS IEKTPOHHOIO ra3a?

3. KakoBo BiusiHHE TeMIlepaTyphl Ha pacnpeneneHue depmu-/Iupaka?

4. IloueMy 3J€KTPOHBI P KOMHATHOM TEMIIEpATYpe HE BHOCST CYIIIECTBEHHOI'O
BKJIaJla B TEIIJIOEMKOCTh MeTasa?

5. Ouenure TeMieparypy, Ipu KOTOPOH TEIUNIOEMKOCTb PELIETKH B METAJLIE
CpaBHSIETCA C AJIEKTPOHHOMN TEIMIOEMKOCTHIO.

6. 3anuImuTe BhIpAXXEHUE ISl IOJTHOM TEMIOEMKOCTH MeTaslia.

7. B yem npuunHa pa3znuyus Ko3QpGUIHUEeHTOB TEIUIONPOBOAHOCTH METAIOB U
JIUAIEKTPUKOB?

8. Uem ompeaensieTcs: TemIONPOBOIHOCTb TUAIEKTPUKOB?

9. Maiite onpezeneHne 3HEPreTUYECKOM LIEIH.

10. Yto Takoe sHEepPreTUYECKUe 30HbI7

11. B ueM otimune Mexay AUDIEKTPUKAMU U METalIaMU B 30HHOW TEOpUu?
12. Yro HazbIBaeTcs (HOTONPOBOIUMOCTHIO?

13. Yro mpencrasinseT coboit moBepxHocTh Pepmu?

14. KakoBa 30HHasi CTpyKTypa NOJyIPOBOJHUKOB?

15. YUto Takoe cBepXnpoOBOIUMOCTh?

Tema 6, 7.

. Uro Takoe quddy3usn?

. O0BsicHUTE CMBICI TOHATHUS «AU(PPY3UOHHAS TTApay.

. 3anummTte 1-e ypaBHeHue Duka.

. 3anuuuTte 2-¢ ypaBHeHHE Puka.

. Kakum 06pazom MokHO o1ieHUTh K03 dunueHT nuddy3un?

. Uto Takoe BakaHCcus?

. Kakue mexanusmel nudy3un B TBEpAbIX TeTaxX BaM U3BECTHBI?
. Uro HaszwiBaeTcst camoudysueii?

. 3anumute GopMyITy JUIsl BBIYUCIEHUS KOHIICHTPAIlMU BaKaHCHUH.
10. Yro Takoe sHEeprus akTuBanuu JudQy3un

11. Jlaiite onpenenenne nuddy3noHHON MOIBUKHOCTH.

12. B gem 3axmrouaercst agdext Copé?

13. Yro Ha3bIBaeTcs Bocxoasien nuddy3uein?

O 0 1N DN B W —

Tewmsr 8, 9.

1. Yto Ha3bIBaeTCs AeeKTOM B KpHrcTae?

2. Kakue Buapl 71e)eKTOB KPUCTALIUICCKON PEIIETKH BaM U3BECTHBI?
3. JlaiiTe onpenenenne TOYeYHOTo e(eKTa.

4. Yo Takoe oqHOMEPHBIN AeheKT?

5. Uto Ha3bIBaeTCsA ABYXMEpPHBIM ehekTom?

6. [laiiTe onpeneneHne TpexMepHOro aedexra.

7. Uto HaszwiBaetcs nedexrom HloTTku?

8. Uro Takoe nedext OpeHkens?

9. I'ie NOSABNSIOTCSA BAKAHCUU B KpHUCTAILIIE?

10. Kak npoucxoauT «ucrapeHne» BakaHCui coryiacHo mojaenu [Tuneca?



11. Yto mpencrasisier cob6oit cBOOOIHASI TOBEPXHOCTH TBEPIOTO Tema?
12. [Jaiite onpeneneHue IOBEHUIbHON MTOBEPXHOCTH.

Temsr 10, 11, 12.

1. JlaliTe mOHATHE JUCIIOKAITUH.

2. 3anummute GopMymTy JUIs TEOPETUUECKON CABUTOBOM MPOYHOCTH.

3. Uto mpexacraBusieT coboi Monens nucinokanuu Openkens-KoaTopoBoii?
4. Yto Ha3bIBaETCS KpayauoHOM?

5. Kakue Bubl qUCTOKAIMI BaM U3BECTHBI?

6. UTo Takoe 3KCTPamnjaoCKOCTh?

7. Jautte onpeneneHue Bekropa broprepca.

8. UTo Takoe MmIOCKOCTh CKOJbXEHUsA?

9. Uro mpezacraBiseT coO0M TUHUS AUCTOKAIH?

10. 3anummre Gpopmyny s cunsl [Tnaa-Kenepa, neiicTByroIiei Ha TUCIOKAIIUIO.
11. Yemy paBHa sHeprus JUCIOKALlMOHHOMN JIMHUN?

12. 3anummurte ypaBHenue Teinopa-OpoBaHa.

13. JlaifTe onpezaeneHne MIOTHOCTU TUCTOKAIUH.

14. Kakoe nBukeHUE TUCIOKAIMi Ha3bIBAETCSI KOHCEPBATUBHBIM?

15. B uem 3akmrodaercs JUCIOKAIIMOHHBIN MEXaHU3M TJIaCTUYECKON
nedhopmaruu?

Tewmsr 13, 14, 15.

1. Yro takoe Hanpspkenue [laiiepica-Habappo?

2. Kakoe aBMKeHHE AUCIOKAIUN HA3bIBAETCS HEKOHCEPBATUBHBIM?

3. JlaiiTe mOHSATHE siApa JUCITOKAIUH.

4. 3anumute GOpMyy I TEPMUYECKH aKTHBUPOBAHHOTO JIBFXKCHHS
IUCIOKAILUN.

5. Kak paboraet ucrounuxk ®panka-Puna?

6. Kakoif MexaHu3M IutacTuueckon aeopMariny KpUCTaIOB Ha3bIBACTCS
IBOMHUKOBaHUEM?

7. Kakue skcriepuMeHTAbHBIE METOIMKH HAOMIOICHUS UCIOKAIIUI BaM
W3BECTHBI?

Tema 16, 17.

1.Yto Takoe aedopMarmoHHOE yIIpOYHEHUE?

2. [latiTe onpeneneHue kodhduipenTa 1epopMamoOHHOTO YIIPOYHEHUSI.

3. Kakue craguu aeopMarimoHHOTO YIIPOYHEHUS XapaKTEPHBI ISl MOHOKPHCTAILIIOB?
4. Ha yem ocHOBaHa Teopus nedopmarinoHHOTo yrpounenus Teinopa?

5. KakoBa koHIenus Teopun Ae(opMarimoHHOro yIpoyHeHus 3erepa?

6. 3annmute cooTHomenne Xoia-Ilerqa.

7. KakoBbI IpUYMHBI TPUMECHOTO YIIPOYHEHUS?

8. B duem 3akmmrouaercs Mmexanu3M ynpouneHus OpoBaHa?

0) Tembl pedepaToB MO AUCITUTUTHHE:
1. Hanpspkenus u neopmariui. Buasl HanpsKeHHOTO COCTOSIHUS
2. PexxnMbl MEXaHMYECKUX UCTIBITAHUN. AKTHUBHOE Harpy»X€HHE, MOJI3y4eCTh, YCTAIOCTh U
penakcanus HanpsKeHUH
4. 3mepeHust MUKPOTBEPIOCTH U HAHOTBEPAOCTH
5. MUKpOCKOIIMYECKUE HCCIENOBAHMUS Je(OPMUPOBAHHBIX U Pa3pyIICHHBIX MAaTEPUAIOB
6. MeTtozp! uccienoBanusi ObICTPONPOTEKAIOIINX MPOIECCOB AePOpMaIH U pa3pyLICHUS
7. IloAroToBKa MOHOKPUCTAJUIMYECKUX 00pa3LOB [Tl HCCIIEAOBAHUS edopMalun
8. [onsipu3allMOHHO-ONTUYECKUH METOT UCCIIETIOBAHUS HANIPSHKEHU N



9. lonorpaduyeckas nuaTephepoMeTpus

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Cnexn-unTepdepomMeTpust

AKyCTHYECKHE METO/IbI HCCIeI0BaHuUs AeopMaIiiit
DJIEeMEHTHI JIMHEMHOW MEXaHUKH Pa3pyLICHUS
Kapter mnactuueckoit nedopmanuu

CraguiiHOCTh Mpolecca MoJ3y4ecTi

MexaHu3MBbI TOJI3YYECTH MTPH HU3KUX TEMIIEPATypax
BricokoTemneparypHas moyi3y4yecTb
Juddy3nonnas nona3ydectb

Heynpyras non3zyyectb

Paszpyimenue mpu nosisyyectu

PexxuMbl ycTanoCTHBIX UCTIBITAHUN

Marno- 1 MHOTOLIMKJIOBAs YCTaJIOCTh

Kpusas Benepa. [Ipenen ycranoctu (BBIHOCIMBOCTH)
XapakTep pa3pyuieHus Mpu yCTATOCTH

BnusiHue BHEMIHUX (aKTOPOB HA yCTAOCTh

O IMarHoCTUKE yCTaTIOCTHOTO pa3pylIeHUs

B) [lepeuenn TpeboBanuit s pedepata: 1) ['myOuHa U KOMIUIEKCHOCTH HCCIIEIOBAHUS,
MOJIHOTA OCBEHICHMSI M3J1araeMbIXx BOMPOCOB; 2) YeTKOCTh MOCTPOEHHUS, JOTHYecKast
[IOCJIEI0BATEIbHOCTD M3JIOKEHHs MaTepraia; 3) YOeauTenbHOCTh apryMEeHTAI|H, ITOJIHOTA,
KpaTKOCTh W TOYHOCTH (opMynupoBokK; 4) TmareabHOCTh, TPaMOTHOCTH O(GOPMIICHUS
TEKCTOBOW U Tpaduyeckoil yactu paboTe; 5) KOHKPETHOCTh M3IOKEHHUS, JOKA3aTEIbHOCTh
BBIBOJIOB.

r) Meronndeckue yka3aHus [0 OpraHU3alUU CAaMOCTOSITEILHON pabOThI CTY/IEHTOB.

CamocrosiTenbHast paboTra oOO0y4aromIMxcs BBINIOJHSETCA IO 3aJaHdi0 W TpU

METOAMYECKOM pPYKOBOJCTBE IIperojaBaTelisi, HO 0€3 €ero HEeNmOCPEJCTBEHHOTO Y4YacTHsL.
CamocrosTenbHas paboTa NOAPA3JENAETCs Ha CaMOCTOATENbHYIO pabOTy Ha ayIuTOPHBIX
3aHATUSAX W Ha BHEAYAUTOPHYIO CaMOCTOATENbHYIO paboTy. CamocTositensHas paboTa
Oo0y4aroImuXcsl BKJIIOYAET KaK IIOJIHOCTBIO CaMOCTOSATENBHOE OCBOCHHUE OTIENBHBIX TEM
(pa3genoB) MUCHMIUIMHBI, TaK W MpopadOTKy TeM (pa3lenioB), OCBAaMBAEMbIX BO BpeMs
aynmuTopHOM paboTel. Bo Bpems caMocTosTENbHOW pabOThl OOydaroIKecs YUTAOT U
KOHCIIEKTUPYIOT Y4eOHYI0, HAy4yHYI0O M CIPAaBOYHYIO JIMUTEPATypy, BBIIOIHSIOT 3aJaHHs,
HalpaBJIEHHbIE Ha 3aKpeIUIeHWe 3HaHUN U OTpabOTKy YMEHHMH M HABBIKOB, TOTOBATCS K
TEKYLIEMY U IPOMEXYTOYHOMY KOHTPOJIIO TI0 AUCIUTITUHE.

3amanus A CaMOCTOSITENIbHON paOOThI CTYIEHTOB 1O AUCIIUILIIUHE:

1. s xpuctammmueckux ctpykryp P, Cu, W, Hg, o—Ti, Al, Si, NaCl, CuAu, AsGa, cdanepura
(ZnS), mupura (FeS 2) mpoBecTu aHAIM3 U 3aMUCATh OTBETHI HA BOMPOCHI:

a). 3apuCcoBaTh JIEMEHTAPHYIO STUYCHKY U ONPEICIUTh €€ CHHTOHHIO.

b). OnpenenuTh YUCIO MATEPUATBHBIX YACTHII B SJIEMEHTAPHOU sSTYCHKE.

¢). OxapakTepr3oBaTh THI dJIEMEHTApPHOM s4eiiku bpase.

d). OnpenenuTe KOOPIANHALMOHHOE YHCIIO.

2. HaiiTu MHIIEKCHI TUIOCKOCTH, OTCEKAIOIIEH 110 KOOPAMHATHBIN OCSM 3a/laHHbIe OTPE3KH —1/2;
o0; 1/2. ITocTpoUTh MOJTOKEHUE TIIOCKOCTH B KYOMYECKOM sSUCHKe.

3. ITocTpouTk MIOCKOCTH € 3aiaHHbIME HHeKcaMu ( 112) B KyOudeckoii siueiike.

4. TTocTpouTh HampaBJICHHUE C 3aJaHHBIMHA HHAECKCamMU [112] B kyOuueckou siueike.

5. Beruucnuth 3HaueHne sHeprun kpuctaumniaeckont pemerku NaCl, eciu mocTosiHHAs,
XapaKTepu3yrolias OTEHIMall CUJI OTTaJIKUBaHusA, n = 9,4; nocrosiHHas Manenynra — 1,75.
[ocrosaAyo pemerku NaCl npusaTs pasHoit 2,81 A.



6. Haiitu coxumaemocts kpuctamia NaCl mpu 0 K, cunras, 94To rmokasarenb SKCIIOHEHTHI,
OTIpEICTISIONINI BeTHUMHY CHT oTTankuBaHus, m = 9,4. [locrosinnas Manenynra st NaCl
pasHa 1,75.

7. OnpenenuTh BEIMYUHY KBa3UUMITYJIbCa (POHOHA COOTBETCTBYIOMIETO YaCTOTE ® = 0,4 W max.
YcpeaneHHoe 3HaYeHHE CKOPOCTH 3BYKa B KpucTaiie <v> = 2000 m/c, xapakTepucTHYecKas
temnepatypa Jlebas 0;; = 150 K. [lucniepcueil 3ByKOBBIX BOJIH B KPUCTAJLIE IPEHEOPEUb.

8. OmpenenuTh CKOPOCTH 3ByKa B KPUCTAJUIE TIOBAPEHHOM COJH, 3Has, UTO Temreparypa Jlebas
paBHa 1670 Kua=1,04 A.

9. KakoBa MakcuManbHasi HEprusi GOHOHOB B KPUCTAJLIE CBUHIIA, €CITH €T0
MXapaKTepucThuecKas temmneparypa pasHa 94 K?

10. Y aenbras terioemkocts amomuaus pu 20 °C paBra 896 JIx/(kr-K). Bemmonusercs mu npu
3TOM TemmepaType s Hero 3akoH [lrononra u [Ttu?

11. TToka3zaTk, 4TO IPHU HU3KHUX TeMIIepaTypax Ko3PHUIIMEHTHI TEPMUIECKOTO PACIIUPEHUS
KPHUCTAJUIOB CTPEMATCS K HYIIIO.

12. OnpenenuTh MaKCUMAJIBHYIO YaCTOTY COOCTBEHHBIX KOJIeOaHUI B KpUCTAJIIE 30J10Ta 110
teopun JleGas. Xapakrepucrudeckas temneparypa 3o0iuotra O = 180 K.

13. Konuenrtparys cBOOOIHBIX 3JIEKTPOHOB HaTpus 2,5-10 28 M. Onpenenuts TeMnepaTypy
depMU U CKOPOCTH JIEKTPOHOB HA ypoBHE DepMu.

14. Ucxoas U3 KIIaCCUYECKOM TEOPUHU AIEKTPONPOBOJHOCTH METAILIOB, ONPEAEITUTh CPEIHIOIO
KHMHCTUYCCKYIO SHCPIUIO 3JICKTPOHOB B MCTAJLIC, €CJIM OTHOILICHHUC y,Z[GJ'IBHOI\/'I
TEIUTONPOBOXHOCTH A K Y/ICIBHOI IPOBOXMMOCTH G paBHO A/c = 6,7-10 ° B1Y/K.

Pe3ynbrarhl 3auera onpenensoTcs OLCHKAMHU «3auTEHO», «HE 3auTeHo». OleHuBaeTcs
BJIaJICHUE MaTEepHalOM, €r0 CUCTEMHOE OCBOEHHE, CIOCOOHOCTh NPUMEHATh HY)KHBIE 3HAHMUS,
HaBBIKM U YMEHHSI [IPH aHAJIN3€ MPOOJIEMHBIX CUTYyalluil ¥ PeIICHUH MPAKTUYECKUX 3a/1aHUi.

Onucanue 1moKa3zarened W KPUTEPUEB OLCHUBAHUS KOMIIETEHIMH Ha J3Tamne
IIPOMEXKYTOYHOM aTTEeCTallMU, ONUMCAHUE NIKAJI OLCHUBAHUS:

Pesynbrar oOydeHwms Pooma Kpurepuu onenvBanus
P 3auTeHo
KOHTPOJIA He 3auteno
3HaTh: He BeimonHeHs1 BrimonHeHs! Bee 3a1aHus,
- MOHATHUS 0 3a/1aHus, MPeIyCMOTPEHHEIE
KpHCT&HHH‘-IGCKOfI CTPYKTypE peEAYCMOTPECHHEBIC y'le6HI:IM IIJIaHOM.
u nedexrax y4€OHBIM IJIAHOM. [IponemMoHCTpUpOBaHO
KPUCTAJITMYECKOTO CTPOEHUS, ObHapysxeHo 3HAHUE THIIOB
N HE3HAHNE OCHOBHBIX
X B3aHMOJCHCTBHH U POIH B | 3440y N KPUCTAILIMICCKUX
CBEJICHHUH O
pa3sBUTHH TIPOIECCOB COCTATTECKOH PEmeToK H IepeKToB
(bopMOH3MEHEHHS. P KPUCTAIUIMYECKOTO
CIPYKTYpC 1 CTPOCHHUS.
nedexrax
_ MEXAHM3MBI ¢ [IponeMoHCTpUpPOBaHEI
KPUCTAJNIMYECKOTO crocoOHOCTH
nepOopMaITMOHHOTO 51
CTpOEHUS, UX MIPUMEHCHUS TCOPHH




MIPUMECHOTO YIIPOYHEHUS
MaTepUaJoB ¥ MEXaHU3MBI
Qg Qy3un B TBEpAbIX Tenax.
- TPOIIeCChl, MPOTEKAIOUINE B
TBEPABIX  Tellax npu
BHELITHUX BO3JEHCTBUAX
MEXaHUYECKOU, TEPMUUYECKOU
U DJIEKTPUYECKOU MPUPOBI.

- CBONCTBA peanbHBIX
TBEPABIX TEI W THUIIBI
CTPYKTYPHBIX /1€()eKTOB B
nporeccax JaehopMUPOBAHUS
U pa3pyllEHUs.

YMers:

- moaOupaTe MaTepuasbl Ha
OCHOBE aHAJIN3a UX CBOWCTB U
CTPYKTYPBI JUIsl peIICHUS
MPAKTUIECKHIX
npodecCuoHATBHON
NeSITeIbHOCTH.

- MHTEPIPETUPOBATH TAaHHBIC
JKCIIEpUMEHTa B  00JacTH

¢buzukn IIPOYHOCTH u
AKCIEPUMEHTAIBHON
MEXaHHUKH

- BBISIBIIATH IPUPOY

MoKa3areyiell MNpPOYHOCTH U
IJJACTUYHOCTH M UX CBA3b CO
CTPYKTYpOU peanbHbIX
TBEPJBIX TEI.

B3aUMOJICHCTBUU
OOHapyxeHO
HEYMCHHE:
OTIPEJIENIATH OCHOBHBIE
THUTIBI
KPUCTAJNTMYECKOMN
PEIeTKH.
O0HapyxeHO
OTCYTCTBUE 3HAHUI O
MEXaHU3Max
nehOpMaIMOHHOTO U
MIPUMECHOTO
YIIPOYHEHUS
MaTepUAJIOB.

He packpsito
OCHOBHOE COJICpKaHue
y4eOHOTO MaTepHana;
00HapyXCHO HE3HAHUE
WM HETTOHUMAaHUE
OombIei un
HanboJiee BaXKHOM
YacTH y4eOHOTO
MaTepuaa;
JIOTTYIIICHBI OIIUOKHU B
OTIpeIeIICHAN
MOHATHUH, IpU
UCTIOJIb30BaHUN
TCPMUHOJIOTUH,
KOTOpBIC HE
UCTIpaBJICHBI TIOCIIE
HCECKOJIBKUX
HABO/ISIIIUX BOTIPOCOB.

nehopMaIMOHHOTO
YIPOYHEHHUSI.
ITponeMoHCTpHUpPOBaHO
YMEHHE aHAJIM3UPOBAThH
W3yUYCHHBIH MaTepua,
OJTHAKO HE BCE BBIBOJIBI
HOCST
apryMEHTHPOBAHHBIN U
JI0Ka3aTeJIbHbII
XapakTep; B U3JI0KESHUU
JIOTTYIIIEHBI HEOOIbIINE
MPOOEITbI, HE NCKA3UBIIIHE
CoJiep)KaHUE OTBETA;
JIOIYILEHBI OJIUH — JIBa
HEJIoUeTAa MPU OCBEIICHUH
OCHOBHOTO COJICPXKaHUs
OTBETA, UCTIPABIICHHBIC IO
3aMEYaHHIO
MperoaaBaTesis;
JIOTYIICHBI ONTHOKA HITH
0oJjiee IBYX HEJIOYETOB
IIpU OCBCIICHNUU
BTOPOCTETEHHBIX
BOIPOCOB, KOTOPBIE JIETKO
HCTIPABIISIOTCS 110
3aMEYaHHIO
MpernoaBaTes.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DJEKTPOHHBIM Y4eOHBI Kypc MO JAWCHUIUIMHE B 3JCKTPOHHOM YHHMBEPCHTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=22388

C nenpio obecrieueHusl YCHEUIHOTO O0yYeHHs CTYAEHT TOJDKEH TOTOBUTHCS K JIEKIIMH,
MOCKOJIbKY OHa SIBJISIETCSl BaykHeHIel (Gpopmoi opranuzanuu yueOHOro Mmpoiecca 1 BBITOJIHSAET
cieayronme yueOonble (QyHKIUH:

- 3HAKOMHT C HOBBIM y4€OHBIM MaTepUaIoM;

- pa3bsICHSAET yUeOHbBIC 3JIEMEHTBI, TPYIHBIC JIUIsl TOHUMAaHUS;

- CHCTeMaTH3UpyeT y4eOHbIN MaTepuant;

- OPUEHTHUPYET B y4eOHOM TpoIiecce.

[ToaroroBka K JIEKIIUU 3aKJIIOUAETCS B CIEAYIOIIEM:

- BHIMATEJIBHO MIPOYUTATHh MaTEPHAI MPEIbITyIIEH JICKIINH;

- y3HaThb TeMy IMpeACTOsIIeH JeKIuH (0 TeMaTHYecKoMy IUIaHy, Mo HH(opmanuu
JIEKTOpa U T.I.);

- 03HAKOMUTBCA ¢ YI€OHBIM MaTEPHAIOM IO YUYEOHUKY M YU4EOHBIM ITOCOOUSIM;

- 0CO3HATh MECTO U3y4aeMOi TeMbI B CBOEH POecCHOHATBHOMN MOATOTOBKE;

- 3aMKcaTh BOMPOCHI, KOTOPhIE BOZMOXKHO OYAYT 3aJjaHbl JICKTOPY Ha JIEKIIHH.



https://moodle.tsu.ru/course/view.php?id=22388

6) OuleHOUHBIE MaTepHalbl TEKYIIET0 KOHTPOJIS M IMPOMEXKYTOUYHOM aTTecTaluu I10
JUCLHUIIIINHE.

12. [lepeyenb  y4eOHOH  JUTEpPaTYphl H pecypcoB  cetu  HHTepHer
a) OCHOBHasI IUTEpaTypa:

- 3yeB JI.b. ®u3nka npoYHOCTH U SKCIIEPUMEHTAIbHAS MEXaHHUKa: Y 4eOHOe mocoOue Jist
CTYAECHTOB BhIcIIUX yueOHbIX 3aBeaenuii / JI.b. 3yes, C.A. bapannukoBa - HoBocubupck:
Hayxka, 2011. — 348 c.

- Kurrens Y. BBemenue B ¢usuky TtBepmoro tema. M.:. TUDOMIL, 1963. 696 c.
2. ®usnueckoe MetamioBeAaeHue (B 3-x tomax). [Tox pex. P.Kana. M.: Mup, T.1. 1967, 333 c.,
T.2. 1968, 490 c., T.3. 1968, 484 c.

- IIstomon I1. Iuddy3us B TBepaAbIx Tenax. M.: Meramnyprus, 1966, 195 c.
- Opunens XK. Jncnokamnum. M.: Mup, 1967, 694 c.
- Amikpodt H., Mepmun H. ®usuka tBepmoro tena (B 2-x Tomax) M.: Mup, T.1. 1979,
422 c., T.2.1979, 399 c.
- EpmakoB C.C. ®usuka metamwioB u aedeKThl Kpucramumyaeckoro crpoenus. JI., JII'Y,
1989, 272 c.
- OpnoB A.H. Beenenune B Teoputo nedekToB B Kpuctauiax. M.: Beicmias mkomna, 1983,
144 c.
0) TOTOJIHUTEIbHAS JTUTEPATypa:
- Openkens .M. Beenenue B Teopuro MerawioB. M.:. TMHMODMIL, 1958. 368 c.
- Xwpr Hx., Jlore M. Teopus pucnokaumii. M.: Artommzmar, 1972, 599 c.
- [ynbue I. Meramnodusuka. M.: Mup, 1971, 503 c.
- XonwmkoM6 P. Ilmactuueckas nedpopmanms metammoB. M.:. Mup, 1972, 408 c.
- Makkmuarok @., Apron A. Jlebopmarus u paspymenue meramuioB. M.: Mup, 1972,

443 c.

B) pecypchl cetn MIHTepHeT:

— https://dspace.tltsu.ru/bitstream/123456789/6182/1/Popova%20LI-1-33-16-cui-Z.pdf
®dusnKa TPOYHOCTH ¥ TNIACTUYHOCTH: DJIEKTpOHHOE yueOHoe nocodue / [Tomora JI.U.,
Bonnpipes [I.A. — ®I'bOY BO “TonpaTTHHCKUI TOCYAapCcTBEHHBIN yHUBepcurer™, 2017. — 74 c.

https://pstu.ru/files/2/file/kafedra/mtf/kafedry/MTO/MU/Fizika prochnosti Kurs_lekciyi Simo
nov_YU.N..pdf?ysclid=191131k82s193491814
@dusmKa NPOYHOCTH U MEXaHUUYECKHe ncnbiTanust MaTepuanos: Kypc nexuuii / Cumonos FO0.H.,
CumonoB M.IO. - —Ilepms : U3a-Bo IlepM. Haw. uccnen. noautexH. yH-ta, 2020. — 199 c.

- https://urait.ru/book/fizika-prochnosti-i-mehanika-razrushenivya-
509125?ysclid=19fiehwiqp776314372
dusmKa NPOYHOCTH U MEXaHHMKa pa3pylleHus : yueOHoe nocodbue as By3oB / M. A. Illuno. —
Mocksa : M3natensctBo FOpaiit, 2022. — 175 c. — (Bsicmiee o6pazoBanue). — ISBN 978-5-
534-15598-3. — Tekcrt : anekrponHsii // OOpa3oBatensHas miaardopma FOpaiit [caifT]. —
URL: https://urait.ru/bcode/509125 (nata o6pamenus: 19.10.2022).

- http://www.nait.ru/journals/index.php?p journal id=14
ApXHUB BBIITYCKOB HAyYHO-TEXHUYECKOT0 XKypHana «J/ledhopmanus u pazpylieHrne MaTepuagoBy.

13. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOT U

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpaMM. BxirodaeT mpuiiosxeHus:
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);

— yOonmuYHO ocTymHbIe 00maunbie TexHonoruu (Google Docs, Anaekc nuck u T.11.).

0) H(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:


https://dspace.tltsu.ru/bitstream/123456789/6182/1/Popova%20LI-1-33-16-eui-Z.pdf
https://pstu.ru/files/2/file/kafedra/mtf/kafedry/MTO/MU/Fizika_prochnosti_Kurs_lekciyi_Simonov_YU.N..pdf?ysclid=l9fi3lk82s193491814
https://pstu.ru/files/2/file/kafedra/mtf/kafedry/MTO/MU/Fizika_prochnosti_Kurs_lekciyi_Simonov_YU.N..pdf?ysclid=l9fi3lk82s193491814
https://urait.ru/book/fizika-prochnosti-i-mehanika-razrusheniya-509125?ysclid=l9fiehwiqp776314372
https://urait.ru/book/fizika-prochnosti-i-mehanika-razrusheniya-509125?ysclid=l9fiehwiqp776314372
https://urait.ru/bcode/509125

— DIEeKTPOHHBIN KaTtajuor Hayunoint 6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DIIeKTpOHHAas oubmuoreka (pemo3uTopuii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlaus — http://e.lanbook.com/

— OBC KoncynbsTanT cTyaenta — http://www.studentlibrary.ru/

— OOpazoBarenpHas matdgopma KOpaiit — https://urait.ru/

— 3BC ZNANIUM.com — https://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

B) nnpodeccruoHanbHble 0a3bl JAHHBIX:

— Yuusepcurerckas napopmarmonHas cuctema POCCHS — https://uisrussia.msu.ru/

— Enunast mMexBenoMcTBeHHas uH(popMarmonHo-cratuctuueckas cuctema (EMUCC) —
https://www.fedstat.ru/

— Hanorexnonoruueckoe obmiectBo Poccun - http://rusnor.org/

14. MarepuajbHO-TeXHMYECKOE 0OOecreyeHue

AynuTopuu sl IPOBEICHUS 3aHATUN JTEKIIMOHHOTO TUIIA.

AyauTopun T TIPOBEACHHS 3aHATHH CEMHHAPCKOTO THMA, WHIAMBUIYATbHBIX |
TPYIIOBBIX KOHCYJIbTALUNA, TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHON aTTECTAIUU.

[TomerneHust a1 CaMOCTOSTENIbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYTNIOM K ceTH VHTepHEeT, B AJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynmutopun  JJiE  TPOBENEHUS] 3aHATHM  JIEKIMOHHOTO M CEMHUHApPCKOro  THUIMa
WHIUBUIYAIbHBIX W TPYNIOBBIX KOHCYJIbTAIlMN, TEKYIIET0 KOHTPOJSA M IMPOMEKYTOUHOU
aTTeCTalluy B CMEUICHHOM (hopmaTe («AKTPY»).

15. Uudopmanus o pazpadoTunkax

bapannukoBa CBernana AJEKCaHAPOBHA, JTOKTOP-(PU3UKO-MATEMATHYECKUX HAYK
npodeccop, kadenpa mexanuku nepopmupyemoro teepaoro Tena DTD TI'Y, nmpodeccop


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/
https://znanium.com/
http://www.iprbookshop.ru/
https://uisrussia.msu.ru/
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