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1. leab ¥ nIaHUpPYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[lenbio 0OCBOEHUS AUCHHUILINHBI SBJISETCS POPMUPOBAHUE CIAEAYIOIIUX KOMITETEHIIUI:

OIIK-1 CriocobeH ucmnonb30BaTh B MPOhECCHOHATBLHON AEITETbHOCTA OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX U OOIICUHKEHEPHBIX TUCIMIUINH, IPUMEHATh METObl MaTEMAaTHUECKOTO
MOJICTTUPOBAHUS, TEOPETUUECKUX U IKCIIEPUMEHTATBHBIX HCCIETOBAHUN

OIIK-2 CriocoO¢eH BBISBIATh €CTECTBEHHOHAYYHYO CYITHOCTh TPOOJIeM, BO3HUKAIONIUX B
Xolle TPOPECCHOHATHHOW  JEATEIHbHOCTH, TMPUBJICKATh JIs WX penieHus  (pusmko-
MaTeMaTHYeCKU anmnapar u COBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH

I[IK-1 CnocoOHOCTh COCTaBISATH MAaTEMAaTUYECKHME MOJCIH  MEXaTPOHHBIX |
POOOTOTEXHUUECKHUX CHUCTEM, HUX IMOACHCTEM M OTIENbHBIX 3JIEMEHTOB M MOJIYJEH, BKIOYas
UH(OPMAIIMOHHBIE,  DJIEKTPOMEXAaHWYECKHE, TUIAPABIUYECKUE,  DIEKTPOTHUAPABINYCCKHE,
3JIEKTPOHHBIE YCTPOUCTBA U CPECTBA BHIYMCIUTEIHHON TEXHUKH

Pesynpraramu OCBOEHUS AMCLUIUIMHBI ABIISIOTCS CICAYIOIINE WHIAUKATOPBI TOCTHKEHUS
KOMIIETEHLIMM:

POOIIK-1.1 3naer ¢yHmamMeHTaIbHBIC 3aKOHBI MPHUPOILI U OCHOBHBIC (U3HUYECKHE H
MaTEeMaTUYECKHUE 3aKOHBI

POOIIK-1.2 Ymeer npuMeHATh (HU3NYECKHE 3aKOHBI U MATEMaTHYCCKUE METOJBI I
pelieHus 3a/1a4 TEOPETUYECKOTO U MPUKJIIATHOTO XapaKTepa

POOIIK-2.1 3Haer METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HUKAIOIINUX B XOJ€ MPO(ECCHOHATBLHOU AEITeTbHOCTH, U METOJAUKY IPHUBICYCHUS (DU3UKO-
MaTE€MaTUYEeCKOro anmnapara i COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTHH JIJIs1 X PEIEHUs

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYYHYIO CYIIIHOCTB MTPOOJIEM, BOSHUKAIOIINX
B XoJe Mpo(ecCHOHAIbHON NeATENbHOCTH U NpPHUBIEKATh JUIsi WX pelieHus (U3UKo-
MaTeMaTUYECKHI anmnapar U COBPEMEHHbIE KOMIIBIOTEPHbBIE TEXHOJIOTUN

POIIK 1.1 3Haer OCHOBHBIE 3aKOHBI, OIHUCHIBaOIMKUE (YHKIHOHUPOBAHUE
POCKTHPYEMBIX O0BEKTOB.

2. 3aga4uy ocBOEHHS JUCIHUILINHLI

—OcBouTh  MOHATHMHBIA  anmapaT W TEPMHUHOJIOTMIO  IPUMEHHUTEIBHO K
nporeccaM AeopManuu M paspylIeHMM MaTepuajoB B YCJIOBUSAX AKTUBHOI'O HarpyXeHHs,
IIOJI3Y4YECTH, PEJIAKCALlUU HAIIPSKEHUN U YCTaJIOCTH.

— HayunTbCst NpUMEHATH TEOPETUUECKHUE 3HAHUS O MPOLIECCaX, MPOTEKAOIINX B TBEPABIX
Tejnax IPU BHEIIHUX BO3ICHCTBUAX MEXaHUYECKOM, TEPMUUYECKOU U IEKTPUYECKOU MPUPOJIBI
JUI peIIEHUs] MPaKTHMYECKUX 3a7ad B 00JACTH KOMIIBIOTEPHOTO IPOEKTHPOBAHHUS aIlapaToB
U MallliH, o0ecreynBasi ONTUMANIbHBIE PEKUMbI TEXHOJOTHUECKOTO MpoIecca U HeoOX0AUMOoe
Ka4eCTBO FOTOBOM MPOLYKIUH.

— Hayuuthcst mpaBuiibHO moaOHMpaTh MaTepuajbl Ha OCHOBE aHAlW3a HMX CBOMCTB H
CTPYKTYPBI JUIsl pELICHUs] IPAKTUUYECKUX MPO(PECCUOHATBHOM NeATEIbHOCTH.

- Hayuntbcs ucnonb3oBaTh HaBBIKM MHTEPIPETALMU JAHHBIX 3KCIIEPHUMEHTa B 00JacTh
(U3UKN MPOYHOCTH U SKCIEPUMEHTAIbHOW MEXaHWKH Ul BBIABICHHS IPUPOJBI MOKa3zaTesen
IIPOYHOCTH U IUIACTUYHOCTH U UX CBSI3U CO CTPYKTYPOU PEAIbHBIX TBEPABIX TEIL.

3. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbl

Jucuunnuna otHocuTes K bioky 1 «/lucuurminael (MOIyIn)».
JluciumniamHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHON MporpaMMbl, (HOpMHPYEMOit
y4aCTHHKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TpeiaraeTcsi 00y4aromumcs Ha BBIOOP.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) MPOMEKYTOUHON ATTECTANMH MO TUCIHIJINHE

[IaTe1il cemectp, 3a4eT



5. BxoaHble TpGﬁOBaHHH AJI 0CBOCHUSA NUCHUIIJIMHBI

JUis  yCcHemHoro OCBOEHUS AMCHUIUIMHBI TpeOyroTcsl pe3yibTaThl OOyuYeHHUs 110
CJICAYIOIIUM AUCLUTUINHAM:

1. Marematuveckuii aHanm3, Teopwsi BEpOSTHOCTEH W MaTeMaTHYeCKas CTaTHUCTHKA:
OCHOBHBIC TOHATUS W METOJbl MaTeMaTHYECKOTO aHajn3a, TEOPUHU BEPOSATHOCTH,
CTaTHUCTUYECKUX METO/IOB o0paboTku AKCIIEPUMEHTAILHBIX JAHHBIX.
2. ®wusuka: (PU3MUYECKHE OCHOBBI  MEXAHMKH, MOJICKYJIsApHas  (¢u3uKa U
TEPMOJUHAMUKA; 3JEKTPUUECTBO M MarHeTW3M; ONTHKA; aTOMHas U sjiepHas (u3HKa.
3. XuMus: XUMHUYECKHH COCTaB MaTepHajoB, IOJIMMEPOB, PE3UHBI; IPOLECCHI
KOPPO3UH U METOJIbI OOPHOBI C HUMH.

6. SI3bIK peasu3anun

Pycckuii

7. O0beM TUCHUIIIAHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-neKnun; 32 4.
O0BeM caMOoCTOATETLHON PaOOTHI CTYACHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. Conep:xkaHue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. Kpucramnmdeckoe cTpoeHHE TBEPABIX TN DIEMEHTHI KpHUCTaLuiorpaduu.
[lonsTHE O KPUCTAUIMUECKOM CTPOEHMH. MOHO- U MOJUKPUCTAIUIBL. DJIEMEHTBI
kpuctamiorpaduu. MaaekcupoBaHue MI0CKOCTEH W HAPaBIICHU B KyOUUeCKOW CHHTOHUH.

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

®dusnueckas NpUpoAa CBsI3U B Kpucrauiax. MoHHbBIE, KOBaJEHTHBIE, MOJICKYJISIPHBIE
KpucTaJyibl. MeTamandeckas CBsi3b. DHEPIUs KPUCTAUTMYECKOW pEeIIeTKH U MPpUpoa YIpyrux
MOJYJIEH.

Tema 3. TenoBble cBONCTBA TBEPBIX TEIL.

TBeproe Teo Kak COBOKYIHOCTh FaPMOHUYECKUX OCHUIIIATOPOB. Kitaccudeckast Teopust
TerioeMKocTH. Teopus Termoemkoctu DifHIITeHA. Teopus teroemkoctu [lebas. DOHOHBI B
TBEpAOM Teite. TennonpoBogHOCTb TBEPABIX Tell. TemIoBoe paclIupeHue TBEPABIX TEI.

Tema 4. D51eKTpOHHBIE CBOMCTBA TBEPJIBIX TEI.
OnHO3JEKTPOHHOE MPUOIIKEHUE. DIIEMEHThI 30HOH Teopuu TBepAbIX Ten. CTaTucTuka
3JEeKTPOHOB B MeTaiuie. [ToBepxHocTe @epmu. duznueckrue CBOMCTBA JIEKTPOHHOTO Ta3a.

Tema 5. I[IpoBOAUMOCTD M CBEPXITPOBOAMMOCTb METAJIOB.

[TnotHocTs TOKa. Ilpupoma mpoBoaumocTn MertamioB. [peiidoBas ckopocts. JnuHa
cBOoOOIHOTO TIpobera. SBieHne cBepxnpoBoauMoctu. KynepoBckue snekTpoHHblie mapbl. Huzko-
Y BBICOKOTEMIIEPATYpPHBIE CBEPXIIPOBOJHUKHU.

Tema 6. YpaBuenus quddysuu.
Huddy3nonnsiii moTok B TBepaoM Tene. Koaddbunuent nuddysuu. I[lepBoe ypaBHeHHE
®duxka. Bropoe ypaBauenue ®@uka. OneHku 1udPy3HOHHBIX TTOPOLIECCOB.

Tema 7. Mexanu3mbl 1udGy3un B TBEPIBIX TENAX.

ATtomHble  MexaHuU3Mbl auddy3un.  Beruncnenune  kodddunmenta  nauddysun.
TemmeparypHasi 3aBUCUMOCTh Kodpduuuenta nupdysun. Juddys3us B rpaiueHTHBIX IMONSX.
VYckopennas nuddysusi.



Tema 8. Kmaccudukarus 1e(eKToB KPUCTAIITUIECKON PEIIETKH.

Knaccudukanus nedexkroB. Bakancun, HpuUMECHbIE aTOMBI, KOMIUIEKCHI TOYEYHBIX
nedexroB. Jluneitnsie nedextol (aucnokamuu). [loBepxHOCTHBIE nedekThl. I'paHUIBI 3epeH B
metayuiax. OO0beMHbIe JeeKThl (BKIOYEHHs, MOophl). Koarymsamus TO4eyHBIX Ae(EeKTOB IO
[Tunecy u ®penHkernto.

9. Tekymmii KOHTPOJIb MO TUCHHUILIHHE

Texymuii KOHTpOJIb IO AWCLUUIUIMHE IPOBOJUTCS IYTEM KOHTPOJII IOCEIAEMOCTH,
MPOBEJCHUSI TECTOB MO JIEKLIMOHHOMY MaTepuaiy, BHIMIOJIHEHHUs] JOMAIIHUX 3a/JaHui, U
¢dukcupyercs B popmMe KOHTPOJIBHON TOYKH HE MEHEE OJJHOTO pa3a B CEMECTP.

OueHouHble MaTepUajabl TEKYILEro KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnene
«Mudopmarus 06 oOpa3oBaTeabHOM mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. lopsaaok npoBeeHUs] U KPUTEPUH OLIEHUBAHHUSA MPOMEKYTOYHOM aTTecTalluu

3ayer B MATOM CEMECTpe MPOBOAMTCA B MUCBMEHHOW ¢opme. IIponomKuTenbHOCTD
3ayera 1 yac.

OueHo4HbIE MaTepHaibl IS MPOBEICHUS MMPOMEKYTOYHOW aTTeCTalMy pa3MEIIeHbl Ha
caiire TI'Y B pasmene «Mudpopmanus o0  oOpa3oBarenbHOMl — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHHe

a) DJIEKTPOHHBIN y4eOHBINH KypC MO AUCHUIUIMHE B DJIEKTPOHHOM YHHBepcuTeTe «iDOo» -
https://Ims.tsu.ru/course/view.php?id=22388

0) OlleHOYHBIE MaTepHabl TEKYIIEro KOHTPOJS U TMPOMEKYTOYHOW aTTECTAI[UU 10
JUCLIAIIIIMHE.

B) [1man mpakTUYECKUX 3aHIATHI MO TUCITUTIIINHE.

r) Meroandeckue yka3aHusl [0 OpraHU3aluu CaMOCTOSITEIbHON paOOThI CTY/ICHTOB.

12. Ilepeyenn yueOHoIi JuTEepaTypbl u pecypcoB cetu UHTepHeT

a) OCHOBHas JuTEparypa:

- 3yeB JL.Lb. ®u3nka npoYHOCTH W IKCIIEPUMEHTalIbHAsI MEXaHWKa: ydeOHOe mocooue s
CTyAeHTOB BbIcIMX y4yeOHbIX 3aBenenuit / JLb. 3yes, C.A. bapannukoBa - HoBocuGupck:
Hayxka, 2011. — 348 c.

- Iumanckuit A.®. ®usuka tBeproro tena: yuedHoe nocodue / A.®. lumanckuit A.D.,
M.M. Cumynun - M.: Uadpa-M, 2024. - 127 c.

- Tlonosa JI. . OCHOBBl (U3UKH MPOYHOCTH M IJIACTUYHOCTH METAJIOB M CIUIABOB!
yaeonoe nocodue / JI. . [Tonoga, JI. A. bonaeipes. — M.: Undpa-Unxenepus, 2023. - 148 c.

- XoxnoB A.®. ®usuka TBepaoro Tena: yueOnuk /| A.®D. Xoxnos, [1.B. IlaBmoB - M.:
Jlenann, 2021. - 504 c.

- Kurrens Y. Benmenme B ¢usuky tBepmoro tema. M.:. TMOMIL, 1963. 696 c.
2. ®usnueckoe MetamuioBenenue (B 3-x tomax). [lox pen. P. Kana. M.: Mup, T.1. 1967, 333 c.,
T.2. 1968, 490 c., T.3. 1968, 484 c.

- lsromon I1. Inddysus B TBepabIx Tenax. M.: Meramryprus, 1966, 195 c.
- Opunens XK. Jucnoxamuu. 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. ®usnka MeTaioB U AepeKThl KpucTaymindeckoro crpoenus. JI., JII'Y,
1989, 272 c.


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

- OpnoB A.H. Beenenue B Teoputo aedekroB B kpuctayuiax. M.: Beicmas mkoina, 1983,
144 c.

0) ITOTIOJTHUTEIbHAS JTUTEPATYpA:

- Enmanos I''H. ®wusuka tBepmoro tenma / [.H. Enmanos, A.I'. 3amyxusii, B.W.
CxpeoitHbiid, E.A. Cmupnos, B.H. Snsues — M.: MU®DU, 2007. — 636 c.

- UykanoB A.H. ®usuka KOHAECHCHPOBAHHOTO cocTOsiHUA. JleekTbl cTpoeHus B
merauiax : yuyeonuk / A. H. Uykanos, H. H. Ceprees, A. E. I'Bo3aeB [u ap.] — M.: HUnadpa-
WNnxenepus, 2021. - 300 c.

- UykanoB A.H. ®u3nka KOHIEHCUPOBAHHOTO COCTOSIHUA. [I[pouHOCTD 1 pazpylieHue
marepuainos: yueOnuk / A. H. Uykanos, H. H. Ceprees, A. E. I'Bo3zaes [u np.] — M.: Undpa-
Nuxenepus, 2021. - 260 c.

- MamonoBa M.B. KBaHTOBO-CTaTHCTHUYECKAs] TEOPHUS TBEPABIX Tell. YueOHOe ocobue /
M.B. Mamonoga, B.B. IIpynuukos — M.: Jlaus, 2016. — 448 c.

- dusnveckoe MaTepuanoBeneHue: YueOHuk uist By3oB / [Tox obmeit pen. b.A. Kanuna. —
M.: MU®U, 2007.

- Openkens S.1. Beenenune B Teoputo metamoB. M.: TMODMII, 1958. 368 c
- Xuptr J[x., Jlore WM. Teopuss nmucinokanuid. M.: Artommsmar, 1972, 599 c.
- [ynpue I. Meramnodusuka. M.: Mup, 1971, 503 c.
- Xonukom0 P. Ilmactuueckas pnedopmarus wmetamoB. M.: Mup, 1972, 408 c.
- Makkimunatok @., Apron A. Jlepopmanius u pazpymienne MmetaiuioB. M.: Mup, 1972, 443 c.

B) pecypchl cetu HTEpHET:

https://e.lanbook.com/book/106609
®dwusuka TBEpAOro Tena: yued. mocodue it By3oB / Buntaiikun b. E. - M.: M3n-8o MI'TVY um.
H. O. baymana, 2006. - 358 c.

https://reader.lanbook.com/book/400142#3
dusnka KOHICHCHPOBAHHOIO COCTOSHUS: yueOHoe mocooue / baiikos 10. A., Ky3uerios B. M. —
M.: JlaGopaTopust 3Hanuii, 2024. - 296 c.

https://urait.ru/bcode/539170
Kpucramnorpadus: 3apoxnenue, poct u Mopdosorus KpuCTaIoB: ydeOHoe mocoOue JuIs
By30B/ H. W. Jleonwok, E.B.Komopynuna, E. A.Boakosa, B.B.Manbsnes. - M.: WU3a-Bo
HOpaiir, 2024. — 152 c.

https://urait.ru/bcode/544300
du3MKa NPOYHOCTH U MEXaHMKA pa3pyLIeHHs: yueOHoe mocodue ans By3oB / M. A. llunoB. —
M.: U3n-Bo FOpaiit, 2024. — 175 c.

https://e.lanbook.com/book/434087
Kpucrannoduszuka: yuednoe nmocodbue mis By3oB / C. H. I'punseB. — Cankr-IlerepOypr: Jlanp,
2024. - 216 .c.

http://www.nait.ru/journals/index.php?p_journal_id=14 ApXxuB BBIIYCKOB HAy4YHO-
TEXHHUYECKOTO XypHana «JledopMmarus u pa3pynieHue MaTepruaioBy.

— O6mepoccuiickass Cerp Koncymprantllmoc CnpaBounas mpaBoBasi CHCTEMA.
http://www.consultant.ru

13. llepeyenb HHPOPMALUOHHBIX TEXHOJIOTHI

a) JIMIIEH3NOHHOE U CBOOOIHO PacpOCTpaHsIEMOe MPOrPaMMHOE 0OECTICUCHHE:!


https://e.lanbook.com/book/106609
https://reader.lanbook.com/book/400142#3
https://urait.ru/bcode/539170
https://urait.ru/bcode/544300
https://e.lanbook.com/book/434087
http://www.nait.ru/journals/index.php?p_journal_id=14

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiodaer mpuiioxeHHS:
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);

— myOIMYHO J0CTyIHBIE oOnavyabie TexHomoruu (Google Docs, SIlHaexkc aAucK U T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTpOHHBIN KaTajuor Hayunoit 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 Koncynperanr cryaenra — http://www.studentlibrary.ru/
— ObpazoBatenbHas mwardopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks - http://www.iprbookshop.ru/

14. MaTtepuajibHO-TeXHHYECKOe o0ecreyeHue

Aynutopuu 1 IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynutopun A NPOBEACHUS 3aHATUN IPAKTUYECKOIO THUMA, WHAWBUIYAIBHBIX H
IPYIIOBBIX KOHCYJIBTALMM, TEKYHIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALINH.

[TomerieHust U1 CaMOCTOSITENIbHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYNOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTeIbHYIO CpEy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uudopmanusi o pa3padboTunkax

bapannukoBa CBerinana AJEKCaHAPOBHA, JOKTOP-(QU3UKO-MATEMATHUYECKUX HAYK
npodeccop, kadeapa mexanuku aedopmupyemoro tBepaoro tena T TI'Y, npodeccop HU
TTY.


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/
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