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1. IEJIX OCBOEHUA N CHUIIJINHBI

Ienb xypca «PU3KUKa IPOYHOCTU U MEXAaHUUYECKHUE CBOIICTBA MATEPUAIIOBY 3aKIIIOUACTCS B IIPENOJIHECEHUH CTYJEHTaM
TEOPETHUIECKHUX MIPEACTABICHHH O AedeKTaxX B KPHCTAIIIAX, MCXaHHUECKHUX CBOMCTBAxX (xedopmalys, ynpouHEeHHE,
paspylleHue U Jp.) METaJIOB C aTOMHBIM MeXaHI3MOM (a30BbIX IpeBpalleHuil. HayauTs aHanu3upoBaTh U IPOTHO3UPOBATh
3aBHCHMOCTP IIPOIIECCOB Je(hOPMAIIMHU U pa3pyIICHHUS, a TAK)KE MEXaHHIECKIX CBOHCTB CIUIABOB M COSAMHEHHH OT UX
MHUKPOCTPYKTYPEI, ()a30BOTO COCTOSHHS M COCTaBA.

OCHOBHEIC 3aga4u JUCHMIIINHBI:

0 ITO3HAKOMUTH 06yqaromnxc;1 C OCHOBaMH (1)I/ISI/IKPI MMPOYHOCTH;

0 Hay4uTb 000CHOBaHHO NPUMCHATH IMOJYYCHHBIC 3HAHWA K IMPUKIIAAHBIM 3aJadaM I(pI/ICTaJ'IJ'IOI‘pa(bI/II/I,
KPpUCTAJUIOXUMHUHU, CTATUKNA U TUHAMUKU,

0 ITO3HAKOMUTH 06yqafomnxc;1 C OCHOBHBIMHU IOAXOJaMH, UCITIOJIB3YEMBIMU B HAYKE€ O IMPOYHOCTHU MATCPUAJIOB.

Pe3yﬂbTaTbI O6y‘~IEHI/IH IO JUCHUIIIIMHE HAITPABJICHBI HA JOCTUKECHUEC NHAUKATOPOB!

VYK-1.1. BemmonnseT nouck nHGpopManuy, ornpeaenser KpUTepuu CUCTEMHOTO aHaIN3a TOCTABICHHBIX 3a1a4

YK-1.2. Hcnonp3yeT KpUTHYECKUI aHATIN3, CHCTEMATH3anNIo 1 00001meHne nHpopManuy IS perIeHus OCTaBICHHBIX
3a1aq

[TK-2.1: 3HaeT 0CHOBHBIE B3aMMOIOTIOTHSIOLINE METOIbI U METOJIMKH UCCIIEA0BAHUS CTPYKTYPBI U CBOWCTB
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3HIIMOHHBIX MaTEPUAIIOB

I1K-2.2: YMeeT: aHanu3upOBaTh UMEIOLIHUECS JIUTEPATYPHbIE JaHHBIE 10 HOBBIM IIOJX01aM K UCCIIEI0BAHUIO CTPYKTYPhI U
CBOMCTB MaTepHaoB; 00ecleunBaTh COOOICHUE TEXHUUECKUX YCIOBUI Ha BCEX CTaAUSIX MIPOBEJECHUS KOMILIEKCHBIX
UCCIIEI0BAHUM CTPYKTYpBI M CBOIICTB HAHOCTPYKTYPHPOBAHHBIX KOMITO3ULIMOHHBIX MAaTEPHUAIIOB

I1K-2.3: Bnazmeet HaBbIKaMHU pabOTHI ¢ OCHOBHOM MPHOOPHOH 0a30# s HCCIACIOBAHUS CTPYKTYPhI U CBOHCTB
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIITHOHHBIX MaTEpUaJIOB

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OITIOII

Huka (paznen) OIOIT: b1.B.07

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IOAT0TOBKE 00y4al01erocs:

CoBpeMeHHBIE TEXHOJIOTHHU TTOUCKa B 00paboTKN HH(OPMAIIH

BBenenue B crieinaibHOCTD

BBenenue B HaHOMHKEHEPHUIO

dusuka

[IpuknanHas MexaHuka

Ddusnyeckass XUuMHs

2.2 IMCOMILTHHBI M IPAKTHKH, J1J18 KOTOPBIX 0CBOEHUE TAHHOI JHCHHILITMHBI (MOXYJIs1) HEOOXOIHMO KaK
TpeanIecTBYIOIEe:

BrimosiHeHHe 1 3aIUTa BBITYCKHOM KBaTH(HUKaINOHHON paboThI

ITpownsBoacTBeHHAs MpaKTUKA (IPEIAUIIIOMHAS IPAKTHUKA)

[IpousBocTBEHHAS TpaKTUKA (HAydHO-HCCIIEI0BATENbCKast paboTa)

3. KOMIETEHIIMA OBYYAIOIIETOCS, ®OPMHAPYEMBIE B PE3YJIBTATE OCBOEHUS JUC U TLIAHBI
(MOYJIS)

IIK-2: Cnnoco0eH opraHu3oBbIBATh NPOBeEAeHUE KOMILIEKCHBIX MCC/IeI0BAHNI CTPYKTYPBI M CBOICTB
HAHOCTPYKTYPHPOBAHHBIX KOMIIO3MIIHOHHBIX MATEPUAJIOB

3HaTh:

Jus moctmxenns [1K-2.1: ocHOBHBIE IPHHITUITEI TOCTPOCHUS (PU3MUECKUX HCCISIOBAaHUHN, KIIACCH(DUKAIIMIO COBPEMEHHBIX
METOJI0B 00pabOTKH Pe3yIbTaTOB;

© ®I'BOY BO «Henl'V»




B

MUMWHOBPHAYKHN POCCHUU

denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
y4pekaeHHe BBICIIEro 00pa30oBaHus

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pa6oyas nporpamma aucruuinHb! "OHU3KMKa TPOYHOCTH M MEXaHHMYECKUE CBOMCTBA MATEPHAIIOB" 110 HAIIPABJICHHIO
noarotoBku (cneruansHocty) 28.03.02 "HanoumxkeHepus'" HanpasieHHOCTH (ipodunto) HanoTexHonornu B

crp. 4
matepuanoseneaud ®I'bOY BO «Henl'V»

Ymers:

Jus moctmxenns 11K-2.2: popMupoBaTs 3aaqu NCCIIETOBAHNUS, TPIMEHATE HA IPAKTHKE COBPEMEHHBIE METOIBI 00pa0OTKHI

pe3ynbTaToB

Baagern:

I[J'I}I JOCTUKCHUA TIK-2.3: METOJAaMU U MHCTPYMECHTAMU aHaJIN3a U MOJACIUPOBAHUA, OCHOBHBIMU NOHATHUAMM, 3aKOHAMU U
MOJCIAMUA (1)I/ISI/II(I/I

YK-1: Crioco0eH ocymiecTB/IATH NOMCK, KPUTHYECKHIl aHAIN3 U CHHTe3 HH(OPMaLMH, IPHMEHSTh CHCTEMHbIH

moaxoa AJis pelieHus MOCTaBJICHHBIX 3a/1a4

3HaTh:

Jus moctmxenns YK-1.1: OcHOBHBIE NOHATHSA U pa3fensl GU3UKH IPOYHOCTH U MEXaHWIECKHE CBOMCTBAa MaTEpHAIOB

Ymers:

Jns noctmxenust YK-1.2: ocymiecTBIAT MOUCK, KPUTHICSCKUI aHAIN3 U CHHTE3 HHPOPMAIINH, TPUMEHSITH CHCTEMHBIH
MOAXOJT JJIsl PELICHHSI TIOCTABJIEHHBIX 3a1a4

Buaanernb:

Jnsa noctmxenust YK-1.2: MerogaMu moucka u ananusa uHGopMauu B IpodecCHoHaTbHON 00IacTu

B pe3ynbTaTe 0cBOEHHS TUCHHILIMHBI 00yYAIOIIHIICSH T0TKEeH

31

3HaTh:

3.1.1

OCHOBHBIE IPUHIUIIBI TOCTPOEHUS (PU3UIECKUX UCCIENOBAHUMH, KIACCU(PHUKAIIIIO COBPEMEHHBIX METOIOB
00pabOTKH Pe3yIbTaTOB;

3.2

YMmeThb:

3.2.1

(hopMHpPOBATh 3a1a4U UCCIEIOBAHUS, IPUMEHATh Ha IPAKTHKE COBPEMEHHBIE METO bl 00pabOTKU pe3yabTaToB;

33

Baapern:

33.1

METOJAMU U MHCTPYMEHTAMHU aHaIU3a U MOJEIUPOBAHNS, OCHOBHBIMU IIOHATUAMU, 3AKOHAMHU U MOJEISIMHU
(DM3MKN KOHAEHCUPOBAHHOTO COCTOSIHUSL.

4. OFLEM JUCUOUILINHBI (MOLY.JIS)

O6wasn TpyaoemKocTb

23ET

YacoB 1o yueOHOMY ILIaHY

AYIUTOPHBIC 3AHATUS
caMocTosATenbHas padoTa

KOHTaKTHas paborta: 43,1

72 Bunel koHTpOJISL B ceMecTpax:
B TOM YHCIIE

40 3a4eThI 8

28,9

HKP: 3,1
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIVIMHBI (MOAY JIST)
Kon HaumeHoBaHue pa3iejioB 4 TeM /BUJ 3aHATHS/ Cemect | YacoB Jlutepartypa
3aHATH p / Kype
Pa3gen 1. BBenenue
1.1 [Ipenmer dusrka NPOYHOCTH U MEXaHUYECKHE CBOMICTBA MaTEPUAJIOB. 8 4 JIT.1JI1.2 JI1.3
OcHOBHBIE CBEJIEHHS O MeTaJlJlaX U crjiaBaX. MeTo bl uccienoBanus JI1.4 J11.5J12.4
KPUCTaJIINYECKOU CTPYKTYpbl. KoopAMHAMOHHOE YUCII0. AHM30TPOIUS. JI2.5J12.9
CTpyKTypa peanbHbIX KpuctamioB u aedexto. Kimaccuduxauums 212233
nedekToB. Bumsl ToueuHbix aedexton /Jlek/
1.2 OcHOBHBIE TOHATHA U onpexneneHus /Cp/ 8 7 JI1.1 J11.2 J11.3
JI1.4 J11.5J12.4
J12.5J12.9
31323354
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1.3 DOnementapHas suerika. CreneHs ynakoBku. OrpeeneHue CBOUCTB 6 JIL.1JI1.2 JI1.3
metamuioB ¢ OLIK u 'K peruerkamu /J1a6/ JI1.4 J11.5]12.4
JI2.5J12.9
21323354
Pazgen 2. Toueunsle nedexTbl
2.1 Baxancum, MeXy3elbHbIE U IPUMECHBIE ATOMBI. TepMOAMHAMUKA 6 JI1.1J11.2 J11.3
TOUYCYHBIX JeeKkToB. Murpanus TouedHsIx AedexToB. McTouHuKY u JI1.4 J11.5J712.4
CTOKH TOYeUHBIX AehekToB. KoMiiekesl Toueunbix AedextoB. [TloBenenue J12.5J12.9 J12.1
BaKaHCHUM IIpU 3aKajKe U oTXKure. MeToabl onpeaeneHust KOHIEHTpaui JI2.2J12.3
BaKaHCHH, SHEPTUH X 00pa3oBaHus U MUTpanu. /JIex/ 012233
2.2 Toueunsie nedextsr /Cp/ 6 JI1.1JI1.2 JI1.3
JI1.4 J11.5J12.4
JI2.5J12.9 J12.1
J12.2J12.3
01323354
23 Bakancun. OkTasapudeckue U TeTpadapuueckue myctotsl /J1ab/ 4 JI.1JI1.2 J11.3
JI1.4 J11.5J12.4
J12.5 J712.9 J12.1
J12.2J12.3
21223324
Paznen 3. lucinoxauun u 1edeKThl YIAKOBKH
3.1 Bekrop broprepca. Knaccubukarust [uciokanuii: kpaesasi, BAHTOBA, 6 JIT.1JI1.2 JI1.3
cMelanHas aucnokanys. CKoNbKeHUE KpPaeBblX, BAHTOBBIX U JI1.4 JI1.5J12.4
CMEIIAHHBIX JUCIOKAlMU. YIIpyrue cBoicTBa JUCIOKALUN. DHEprus JI2.5J12.9
nucnokanuu. CHiibl, IEHCTBYIOIIME HA UCIOKALUIO. YIIpyroe 215253
B3aUMO/IeIICTBUE MTapaJlIeNIbHBIX KPaeBbIX AUCIOKAlMNA. YIIpyroe
B3aNMO/ICICTBHE MapajIeTbHBIX BUHTOBBIX JUCIOKANINI.
B3aumopeiicTBre TUCTOKAIMI ¢ IPIMECHBIMH aToMaMu. ATMoc(hepsl
Kotrpenna, Cuyka, Cy3yku. BzaumopeiicTBue nucinokauuii ¢ BAKaHCHSIMU
1 MEXY3eJIbHBIMH aTOMaMH.
JedexTs! ynakoBku /JIex/
3.2 Hucnoxanuu /Cp/ 6 JI1.1JI1.2 JI1.3
JI1.4 J11.5J12.4
JI2.5J12.9
01323354
33 Jucnokanuu /J1a6/ 4 JIT.1J11.2 J11.3
JI1.4 J11.5J12.4
JI2.5J12.9
01323354
Pa3gen 4. Mexannyeckue CBOICTBa MeTALI10B
4.1 Ormpenienenne MEXaHMUECKUX XapaKTepUCTUK MaTtepuanoB. Hampsiokenue. 4 JIT.1JI1.2 JI1.3
JHedopmanust. Moxynu ynpyroctu /JIex/ JI1.4 J11.5J12.4
JI2.5J12.6 J12.7
JI2.8 JI2.9
313233
4.2 DU3UKO-MEXaHUUECKUE XapaKTePUCTHKH MaTepuanoB /Cp/ 9,9 J1.1J11.2J11.3
JI1.4 J11.5J12.4
JI2.5 J12.6 J12.7
J12.8 J12.9
212233 24
43 Onpenenenue MeXaHMUECKUX XapaKTepUCTUK MaTepuasoB. Hampsbkenue. 6 JI1.1JI1.2 J11.3
Jedopmanus. Moy yrnpyrocta /J1a6/ JI1.4 J11.5J12.4
JI2.5 J12.6 J12.7
JI2.8 J12.9
212233 24
Pa3nen 5. Unast koHTaKkTHas padoTa
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5.1 VHnuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /UKP/ 8 3,1 JI1.1 J11.2 J11.3
JI1.4 J11.5J12.4
JI2.5 J12.6 J12.7
JI2.8 J12.9 J12.1
J12.2J12.3
01323354

6. DOHJ] OLIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BH/I0B OLICHOYHBIX CPEACTB

OtueTsl 10 3a1a49aM (JlabopatopHble padboThl). KoHTpoabHas padora.
Bomnpocs! k 3auery.

6.2. Tunoskie KOHTPOJ/IbHBIC 3a1aHUA U UHbIE MaTEPUAJIbI 1/ TeKyllleﬁ arrecranmu

TunoBbIe KOHTPOIBHBIC 33JaHUS MPEICTABIEHHI B ()OHAAX OLEHOYHBIX CPEACTB MO AuCHUILIHHE "DHU3HKa IPOYHOCTH U
MeXaHHUYECKHe CBOMCTBAa MaTepHuajoB"

6.3. TunoBbIe KOHTPOJIbHBIE BOIIPOCHI M 3a1aHUA NJIAA npOMemyTo'moﬁ aTTreCTallun

[Tpumep Kk 1aGOPATOPHBIM 3aHATHAM:
1. Paccunrath, CKOJIBKO aTOMOB NMPUXOIUTCA Ha OJIHY AJIEMEHTapHyI0 suelky B kpucrauiax ¢ OLIK pemerkoii.
ITpumep BapuaHTa KOHTPOJIBHOH PabOTHI:

BbIunciuTh CTeneHb yIakoBKH aTOMOB B KPUCTaJIaX, IMEIOIIHX:
a) MpOCTYIo KyOouueckyto cTpykTypy; 6) OLIK crpykrypy; B) 'LIK ctpykTypy; r) I'IIY cTpyKTypy.

Bomnpocs! k 3auery
L. Kpucranmuueckoe CTpoeHHE METAIIOB OCHOBHBIE TUIBI XUMHYECKON CBA3U. MeETOIBI HCCIENOBAHUSA CTPYKTYPBI

MmeramioB. Kpucrammmdeckue u amopdnsle Tena. KoopanHanuonHoe yncio. AHU30TponHs Kpuctamios. CTpoeHue
peanbHBIX KPUCTAIIOB U AE(EKTHL.

2. Knaccudpukanuus nedexkroB Kpucramwindeckoi pemietkd. Bumsl Toueunsix nedekxros. ['TIK, OLIK, I'TIY pemerku.
Hcka)xeHHE PEIIeTKN BOKPYT TOUCUHBIX 1e(EKTOB.

3. TepMoaMHAMHUKA TOYETHBIX JE(EKTOB.

4. Murpanusi TOYeYHbIX 1e(pEeKTOB.

5. HCTOYHMKN U CTOKHM TOYEUHBIX JIE(EKTOB.

6. IToBenenne BakaHCHIT ITpH 3aKajKe M OTXHTe. MeTopI omnpe/ereHs KOHICHTPAI[NH BaKaHCHH, SHEPTUH HX
00pa30BaHus 1 MUTPALIUH.

7. Hucnokanuu. Bexrop broprepca.

8. KpaeBas aucnokanus. CKONbXEHUE KpaeBOH AUCIOKALHH.

9. BunToBas nucnoxanus. CKoJIbKEeHHE BUHTOBOM AMCIOKAIUY.

10. CMelaguble JUCIOKAIIMN U UX JBHKCHHE.

11. VYnpyrue cBoiicTBa IUCIOKalMil SHeprus Auciokanuu. CHUibl, AeHCTBYIONME Ha AUCIOKALUIO.

12. VYrpyroe B3anMMOJEHCTBHE MapaIeTbHBIX KPAaeBBIX JNCIOKAIIHH.

13. Jlucnokanuy B THIMYHBIX METAIMYECKHX CTPYKTYpax IMOJpa3ZeieHHue TUCIOKAINN Ha MOJHBIC W YaCTUYHBIC.
DHepreTHYECKUid KpUTEPUH TUCIOKAMOHHBIX PEaKIHUM.

14. [TnoTHelmMe ynakoBKH.

15. JIBoliHuKyromas auciaoxkanus. J{uciaokalnuy B yIOPSIOUEHHBIX CILIaBax.

16. B3anmMopeiicTBue nucnokanuid ¢ mpuMecHeIMU aTomMamu. Atmoctepsl KoTtrpenna.

17. Armocdepsr Cryka. Atmoceps! Cysykn. BzammogeiictBue Quciokanuii ¢ BAKAHCHUSIMH U MEXY3€IbHBIMU
aTOMaMH.

18. [poucxoxnenne auciaokanuii. CeTkn nucnokanuii. [IMOTHOCT AUCIOKAIMA.

19. Pa3MHOXeHME AUCIIOKAMH IPH MIaCTHYECKON AedopMaluy.

20. Topmoxxenue nucinokanuii: cuia [ladepnca. TopMokeHHE AUCIOKAIMA TPaHUIIAMH 3€peH M CyO3epeH.

21. TopMoxeHHe AUCIOKAIMH TUCIICPCHBIMH JacTHIAMH. Beirnbanne nucioxanuii MexIy AUCTIIEPCHBIMU
gacTuamu. JIokanpHOE monepeyHoe cKoibxkeHue. [lepepe3anue AUCIOKAIMSIMHI JUCHEPCHBIX YaCTHII.

22. TopMmoxeHHe AUCIOKALUH aTOMaMH NMPUMECEH U JIETHPYIOMIMX 3JIE€MEHTOB. TOpMOXKeHHEe AUCIOKALUH
atMocdepamu. ToOpMOKeHHE AUCITOKAIINIA B TBEPABIX PACTBOPaX.

23. Hanpsokenust n neopmanun. TeH3op HampspkeHHR B gedopMaryii.
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24. CxeMBl HalpsHKEHHOTO M Ae(hOPMUPOBAHHOTO COCTOSIHUS NP MEXaHWIECKHX HCIBITAHHUSIX PA3IHMYHBIX BHUIOB.
Knaccudukanust MexaHHUECKUX UCTIBITAaHUH.

25. VYmpyrue cBoiicrBa. 3akoH ['yka M KOHCTaHTBI YIIPYTHMX CBOWCTB. METO/BI OINpENENeHUs] YIPYTHX CBONCTB.

26. [Tnacruueckas negopmanus u aedpopMaloHHoe yrnpouHenue. JlehopMaoHHOE yIPOYHEHHE MOHO H
MOJIUKPUCTAILIOB.

27. BrusiHue pa3nuvHBIX (PaKTOPOB HA IUTACTHYECKYIO Je(OPMAIMI0 METAUIOB M MX Ne(OPMalMOHHOE YIIPOYHCHHUE:
BIIMSIHUAE SHEPIUH, TEMIIEPATYphl, IpUMecei.

28. Bupns! paspylieHuss MeTauloB. XpylKoOe U BA3KOe paspylleHue. MexaHu3Mbl 3apOxkKIEHUS TPEIUH.

6.4. Kputepun oueHuBaHus

Texyluii KOHTPOJIb TCOPETUICCKUX 3HAHUIN W IMPAKTUYECKUX HABBIKOB IIPOU3BOJUTCS HA MPAKTHYCCKUX 3AHATHSIX B BHIC
KOHTPOJILHBIX Pa0OT, a TAKXKe B BHJIC OTYCTOB 110 TeMaM J1a00PaTOPHBIX 3aHATHIA, KOTOPBIE CIACT CTYJCHT B TCUCHHE
cemectpa. OTYeT 1MoIpa3yMeBaeT pelieHue 3aad U3 MPeII0KEHHOTO CITUCKA 3a]1a4 K Kypcy B YMEHUE OOBSCHHUTD XO[T
pemenus 1-2 3a1a4 U3 TEMEL.

3ayer CTaBUTCS B TOM CITy4ae €ClU CTYACHT:

- 00HapyKHBaeT BEpHOE MOHUMAaHUE CYITHOCTH PACCMATPUBAEMBIX SBJICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB M TCOPHIA, TaeT
TOYHOE OTIPE/IENICHNE W UCTOJIKOBAHIE OCHOBHBIX IMIOHATHI 3aKOHOB, TEOPHA, a TAK)Ke MPABUIBHOE OTPENICIICHIEe
(hn3MUecKuX BEMTUUNH U3 €AUHUIL U CIIOCOOOB U3MEPEHUSI.

He 3a4TeHO cTaBUTCA B TOM ClIydae, €ClIM CTYACHT HE OBJIaJiell OCHOBHBIMU 3HAHUSMHU M YMEHUSMH B COOTBETCTBHH C
TpeOOBaHUSAMHU MTPOTPAMMBI JTHOO HE MOKET OTBETUTh HU HA OJIMH U3 TIOCTABICHHBIX BOIIPOCOB.

7. YYAEBHO-METOIUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MO Y JIS1)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI1.1 | Aaukuna B. U, OCHOBBI KpHCTAIOTpahuH U TePEKThl KPUCTATUTHICCKOTO Kpacnosipek : 9bC
Camnapona A. C. CTPOEHHUS: MPAKTUKYM Cubupckmii
(https://biblioclub.ru/index.php?page=book&id=229366) (enepanbHbIH
YHUBEPCHUTET
(CDV), 2011
JI1.2 |I'psizyHos B. U., ®du3nveckre CBOWCTBAa MaTepHAIOB: yieOHOE ITocooue Mocksa : 9BC
I'ppisynoBa T. U, (https://biblioclub.ru/index.php?page=book&id=461082) OJIMHTA, 2020
Knemosa O. A.,

Kpsuiosa C. E.,
IMpuiimax E. 1O.

JI1.3 | Immos M. A. ®du3nKa MPOYHOCTH ¥ MEXaHUKA pa3pyleHus: yaeOHoe mocodne | Mocksa : OpaiiT, 3bC
JUIS BY30B 2024
(https://urait.ru/bcode/544300)
JI1.4 | bypnykoBckuii B. I'. | MexaHnuueckue cBONCTBa METANIOB M MOJIENIN Pa3pyIICHHUS: ExartepunOypr : 9bC
ydaeOHOe mocoone UznarenbcTBO
(https://biblioclub.ru/index.php?page=book&id=698911) VYpanbckoro
YHUBEPCHUTETA,
2020
JI1.5 | Kanutonos A.M., DuU3NKO-MEXaHNYECKHE CBOMCTBA KOMITO3UITHOHHBIX Kpacnosipek : 9BC
Penpkun B. E. MaTepuanoB. YIpyrue CBOMCTBA: MOHOTpahust Cubupckuii
(https://znanium.com/catalog/document?id=156639) (benepaabHbII
YHHUBEPCHTET,
2013
7.1.2. lonoJHUTEIbHAS JIHTEpaTypa
ABTOpBI, 3arnmaBue W3narenscTBo, Pecypc
JI2.1 | Ban-bropen JlehexTsl B KpucTamax Mocksa : U3x1-BO
HHOCTp. JIUT.,
1962
J12.2 | Byprysn XK., JlanHo | Todeunsle nedeKTHI B HOTYIPOBOIHIKAX: IKCIIEPUMEHTAIBHBIC. Mocksa : Mup,
M., I'anbniepun 0. |acnexTsl 1985

M., TI'ypeuu B. JL.
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.3 | HoBuxos 1. U. JledeKThl KpUCTAITMYECKON PEIIeTKH METaJUIOB: yaeOHOe Mockaa :
nocobue Meramnyprus,
1968
JI2.4 | Pazymogckas U. B. ®dusmka TBEPOTO Tea: yaeOHoe mocooue Mockga : 9bC
(https://biblioclub.ru/index.php?page=book&id=108460) [pomereit, 2011
JI2.5 | KopummoBnda A. A.,, | dusuka TBepaOro Tena: yaedHoe mocobue HoBocubnpck : 3bC
O3nO6UxMH B. 1, (https://biblioclub.ru/index.php?page=book&id=228969) HoBocubupckuii
Cyxanos 1. U., TOCyJIapCTBEHHBI
Xomsko B. H. ¥ TEeXHUYECKUN
YHUBEPCHTET,
2012
JI2.6 | Anekcannpos B. H., | Mexanuueckue CBOHCTBA MOJIMMEPHBIX MATEPHAIIOB: yueOHOE Kazans : 9BC
I'ubamymnua M. P., | mocoGue Kazanckuit
Cadponos II. O., (https://biblioclub.ru/index.php?page=book&id=258705) HAIMOHATHBIN
Kocrouko A. B. HUCCIIENOBATEIBCK
ni
TEXHOJIOTHYECKH
11 YHUBEPCUTET
(KHAUTY), 2011
JI2.7 | KanmutoHoB A. M., Du3NKO-MEXaHUYECKHE CBOMCTBAa KOMITO3UITHOHHBIX KpacHosipek : 9BC
Penpxun B. E. MaTepHaJIOB: yIPYrue CBOWCTBA: MOHOTpadHs Cubupckmii
(https://biblioclub.ru/index.php?page=book&id=363909) (benepaabHbIIA
YHUBEPCUTET
(CDV), 2013
JI2.8 | I'pumenko H. A, MexaHn4deckre CBOMCTBA aTFOMIHUEBBIX CITIABOB: MOHOTpadus Kpacnosipek : 9bC
CupnensaukoB C. b., | (https://biblioclub.ru/index.php?page=book&id=363937) Cubupckmii
I'y6anos U. 10., u (benepanbHbIA
Ip. YHUBEPCUTET
(CDY), 2012
JI2.9 |Kemmn A, I'poBc I'., | Kpucrammorpadus u medekTsl B KpucTayUIax: HayqdHas Mocksa : Mup, 9BC
[Mackonsckuit M. I1. | muteparypa 1974
(https://biblioclub.ru/index.php?page=book&id=447893)

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIeKOMMYHHKAIIUOHHOI ceTu ""UHTepHeT"

€

Jlanp [DnexTpoHHbIH pecypc] : anekTpoHHO-0MbIMoTeuHas cucrema (ObC) / uznatensctBo Jlane. URL:

http://e.lanbook.com/

22

YHuBepcureTckas OMOIMoTeKa OHIAWH [ DIEKTPOHHKIN pecypc] : aiekTpoHHo-0nbmmoteunas cuctema (OBC) / OO0
Jupextmenua [Ta6mummar. URL: http://biblioclub.ru/

93

IOpaiit [DnexTpoHHsIH pecypc] : anekTponHo-0uOmmoTeunas cucrema (ObC) / uzparenscrBo Opaiir. URL:

https://urait.ru

Y]

eLIBRARY .RU [OnexTpoHHSIH pecype] : anekTporHas 6unbnmoreka / Hayd. amextpoH. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyeHne

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

LibreOffice

1O Kaspersky

7.3.2 lIpodeccuonanbHupie 02361 JTAHHBIX U HH(OPMALTHOHHO-CIIPABOYHBIE CHCTEMBbI

1. DneKkTpoHHBIN KaTanor HaydHoi 6ubimoreku YenlY [DnekTpoHHBIN pecype] : 6a3a nanubix / Yensd. roc. yH-T. —
Yenabunck, 1992.
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2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
s*KypHansel American Physical Society : caift. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum nocrymna: TONbKo u3
CETH YHHBEpCUTETA. — TEKCT : 3JIeKTPOHHBIH.

3. Web of Science : myasTuaMCcIUIITHHApHAS pedepaTuBHast 6a3a naHHbIX / koMnaHus Thomson Reuters. — Pexxum noctyna:
I71s1 3aperucTpup. noap3opateneit Yenl'Y. — TeKcCT : 3MeKTpOHHBIN.

4. Scopus : pedeparupnas 6a3a qanubix / Elsevier BV. — URL: http://www.scopus.com/ — 53. anri. — Pexxum nocryna: amst
3apeructpup. nois3osateneit Yenl'Y. — TekcT : aieKTpOHHBII.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHr1. — Pexxum J0CTyma: Al 3aperkucTpup. Moab3oBaTeneit
Yenl'V. — TekcT : 31eKTpOHHBII.

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIMITJINHBI (MOJAY JIA)

OCBOCHHUE AUCHHUILTHHBI OCYIIECTBILSICTCS B YICOHOH ayJUTOPHHU IIEPBOTO KOPITyCca, pACCYNTAHHOMN Ha 25 CTYIEHTOB.

Vcnionb3ytoTcs 2eKTPOHHBIN YUTANbHBIN 3211 HaygyHoU Oubnuorexu YenlVY (aynutopus 206) u yuebHas 1aboparopust
BBIYMCIIUTENBHON (U3MKH Kadenpbl TeopeTndeckoi pusnku (ayauropust 222) Uit caMOCTOSTEIbHONH paboThI CTyIEHTA,
OCHAII[EHHBIE IEPCOHATBHBIMI KOMITBIOTEPAMH, MYJIbTUMEIUIHHON anmapatypoi. B aymuropusix obecriedeH T0CTyI K
Pa3IUYHON CIPaBOYHOM JIUTEpAType, SHIUKIONECAUAM, OMOIHOTrpahMueCKUM U ITOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
UH(OPMaLMOHHEIM pecypcaM «HTepHeT».

9. METOAMUECKUE YKA3AHMUS /151 OBYUAIOIMXCS IO OCBOEHMIO MCLOUILINHBI (MOIY.JI5)

OcBoeHnue coaepxaHus yueOHOH quciuuHbl « DU3HKa IPOYHOCTH U MEXaHUYECKHE CBOICTBA MaTepHaOB)
OCYIIECTBIISIETCS HA JICKIUAX, IPAKTUUECKUX 3aHATHAX U B IIPOLIECCE CAMOCTOSTENIbHON y4eOHO AesITEIbHOCTH CTYACHTOB.
JIeKIIMOHHEIE 3aHATHS 00ECIIEINBAIOT TEOPETHUECKOE H3yIeHHE TUCIHUIUTNHEI. OCHOBHBIMHI METOIaMH OOYHIEHHS SBIISIOTCS
uH(GOPMANMOHHO-00BACHUTENBHBII 1 TpoOneMHbIi. Ha nexnusax usnaraertcs OCHOBHOE COJIEpKaHUE TEM IIPOTPAMMEL,
MPOBOAUTCS aHAJIN3 OCHOBHBIX MOHATUN U PaCCMaTPUBAIOTCSI IPUMEPBL.

JIeKIIMOHHEIH MaTepHall SBIIETCS BaXKHBIM, HO HE €IMHCTBEHHBIM JUIS YCBOCHHS ydeOHOI nuciuiuimHbl. Ero o0s3aTensHO
HEOOXOANMO IOTIOTHUTH MaTEPHAIIOM OCHOBHOH U TOTIOJHUTEIIBLHOM INTEPATYPHI IT0 TEME.

IMpakTHyeckue 3aHATHUS CITy’KaT AT 3aKPETUICHUs TEOPETUIECKHX OCHOB, M3JIaraeMbIX B JIeKIHsIX. Ha mpakTudeckux
3aHATHAX 00y4aeMble OBJIaI€BAIOT OCHOBHBIMU METOJAMH M IPHEMaMH peuleHns 3aaa4. [list IpoBeJeHHs TEKYyIEero 1
MPOMEXYTOYHOTO KOHTPOJIS IIPOBOIUTECS KOHTPOJIbHAS pab0Ta M 3aIIUTHI 3124 M0 KaXKI0H TeMe MPaKTHISCKNX 3aHATHH.
3amuTa 3a7a4 TO TeMe MoJpa3yMeBaeT pelIeHne 3a4a4 U3 IPEeUI0KeHHOT0 CIHUCKA 33a7a4 U YMEHHE O0BSICHUTh X0 PEIICHUS
1-2 3ama4 u3 Tembl. CHcTeMa KOHTPOJIBHBIX MEPOTIPHATHI H0JIKHA 00eclieuBaTh OOBEKTUBHYIO OLIEHKY 3HAHUH U HaBBIKOB
CTYAEHTOB, CIIOCOOCTBOBATH MOBHIMICHHUIO 3()(PEKTHBHOCTH BCEX BUIOB YICOHBIX 3aHATHH, BKIIIOYast U CAMOCTOSTEIIHHYIO
paborty.

Ba)xHBIM MOMEHTOM IPH U3Y4SHUH TH000H AUCIUILTHHEI SBIAETCS OpraHU3aIsl CAMOCTOATENbHON paboThl. IIpu ocBoeHHM
MarepHala He CIeayeT CTPEMHUTBCS K MEXaHHUIECKOMY 3aIIOMUHAHHIO IIPUBEJICHHBIX OIpeIeIeHHH, ()OPMYINPOBOK U
MOJIOXKEHUH, eclTi TpeOoBaHus K Bam mpsiMo He yKa3bIBaloT Ha 9T0. BrioitHe 23eKTHUBHOM MOKET OKa3aThCs TIOMBITKA
MOHSATH CYTh SIBIICHHS, BEIPA0OTaTh CBOE OTHOIIEHHE K HEMY, OTIMPAasiCh Ha MaTepUall, COJAepKalIUNiCsS B peKOMEHIOBAaHHON
nutepartype. Takxke peKOMEHyeTCsl pABHOMEPHO PacIpeneNnaTh Harpy3Ky CaMOCTOATEIbHOTO 0OYYEHHsI B TeUEeHHE
ceMecTpa.

B cinysae npuMeHeHus Ipu 00Y4SHUH AUCIUIUIHHEL SJIEKTPOHHOTO O0Y4IEHHS, TUCTaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH 00lLIeHre 00yJatouXcs 1 MperoaaBaTes OCyLIeCTBIIeTCs B PeXKUMe PealbHOTO BpeMeHH (OHIaiH-TeKIuu
(BeOMHAPEI), YaThl, BUCO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BpeMEHH (CucTeMa JIMCTaHIMOHHOTO 00y4enns Moodle,
MS Office365, Gopymsl, 37eKTpOHHAS 1TOYTA U IP.).

IMTpu 0Oydennu UL C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3[J0POBBSI JJIEKTPOHHOE 00ydCHHUE, TUCTAaHIIHOHHbIE
00pa3oBaTeNbHBIC TEXHOJIOTHH NPEIYCMaTPHUBAIOT BOZMOXKHOCTb IPHEMa-Tiepejadd HHPOPMALIMHU B JOCTYIHBIX JUISl HUX
dbopmax.

Peanm3anust qUCIUIUINHEI C TPUMEHEHNEM JIEKTPOHHOTO 00YHIeHHs, TUCTAaHIIMOHHBIX 00pPa30BaTeIbHBIX TEXHOIOTHH (fanee
— 30, A0T) ocymiectBasiercss Ha ocHOBaHUU «[1oy10KeHns 0 peannu3alui OCHOBHBIX U IOTIOIHUTEIBHBIX 00pa30BaTeIbHbBIX
HPOrpaMM C IPUMEHEHHEM 3JIEKTPOHHOTO 00YJEeHHs M IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH B (henepalbHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTeIbHOM YUPEXKICHHH BRICIIETO 00pa3oBaHms «YesIOMHCKUH rocynapCTBEHHbBIH
yHHBepcHTeT», «[1om0keHNs 0 mopsAAKe 3aueTa 00yJaONIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTEeNbHBIM
nporpamMMam Beiciiero oopazopanus B ®I'b6OY BO «Yenl'V» pe3ynbTaToB OCBOCHHUS B OPTraHU3AIMSIX, OCYIIECTBIISIFOLINX
00pazoBaTENBHYIO AESTEITEHOCTD, YICOHBIX PEIMETOB, KYPCOB, TUCIUILIHH (MOYIEH), TPAKTHK, TOMOTHATEIBHBIX
00pa3zoBaTeNBHBIX IIPOTPAMM» ITOCPEACTBOM IEKTPOHHOH MH(pOpMannoHHO-00pa3oBaTensHoi cpenst PTBOY BO
«Henl'V». B uckiarouuTensHbIX citydasx (popc-Maxkop  T.11.) P peanu3aluy 00pa3oBaTeIbHOMN ESTENbHOCTH C
npumMenerreM D0, JJOT Moryr npuMeHATh KOMIIOHEHTHI, HE BXOASIINE B IIEPEUCHb IICKTPOHHOM HH(POPMAMOHHO-
00pa3zoBaTeNbHOM CpesbI.
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10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOIIUMUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHE UCIUIUIMHBI HHBAIMAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3/OPOBBSl OCYIIECTBISETCA C
UCIIONIb30BAaHUEM CIEIHATIbHBIX TEXHUYECKHX CPEICTB M HH()OPMAIMOHHBIX TEXHOJIOTHH, IPEJOCTaBIAEMBIX PecypcHBIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOY4EHHIO MHBAJIHMIOB U JIMI C OTPaHHYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CpeICTBA IS JIMI C HApYMICHHSAMH 3pEeHHS H C
HapYIIEHUEM CIIyXa, aCCUCTUBHbBIC HH(OPMAIOHHbIE TEXHOIOTHH).

ITpu HeoOxXoaMMOCTH I OOYJAIOIUXCA C HApYIIEHUSMU 3pEHHs Ha pabodnmx MecTaxX A HMPOBEAEHHS MPAKTUYECKUX WU
71a00paTOPHBIX 3aHATHH YyCTaHABIMBAaETCSA CIELMAIBLHOE IPOrpaMMHOE obOecriedeHHe (IporpaMma pedeBOH HaBHTaIWW,
pedeBbIe CHHTE3aTOPHI, SKPAaHHbIE JIYIIH).

B yueOnple aymuropum obecreynBaeTcsl OECIpemsATCTBEHHBIM AOCTyn s OOydJalomuxcss C HWHBAJIUIHOCTBIO U C
OTPaHMYCHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaxknoi aymuropuu, riae oOydaroTcss MHBAJIHMABI M JIMLA C OTPAaHUYECHHBIMH
BO3MOXHOCTSIMH  37I0POBbBS, IIPELyCMAaTPHUBACTCS COOTBETCTBYIOMIEE KOJNMYECTBO MeCT U OOydJaromUXCsS C y4eTOM
HapyLICHUH UX 310POBbL.

Jlns ocBOeHHs MUCHUIIIMHBI MHBAIHIAM M JIHLIAM C OTPAHHYEHHBIMH BO3MOMKHOCTSIMH 30pPOBbSl MPENOCTABISETCA AOCTYI K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCS B HaydHOoW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO ClIENMANBbHBIX TEXHUYECKHX CPEACTB;
JIOCTYI C TIOMOIIBIO CIIEIMANBHBIX TEXHWYIECKHX W MPOTPAMMHEBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopme PIEKTPOHHOTO JOKyMEHTa B (poHAe HaydHOI1 6ubnuoTekn Uenl'yY unn 31eKTpOHHO-OMOIHOTEYHBIX CHCTEMAX.
Y4eOHO-METOIMYECKHE MaTepHalbl Ul OOYJalomMXCS W3 4YWCIa WHBAJIMIOB M JIHI] C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU
3I0POBBSI TIPENOCTABIAIOTC B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHAM HX 3IO0POBBS M OCOOCHHOCTSM BOCIIPHATHS
uHpopManu.

Jlns MHBaNMMAOB M JHIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMM 3JOPOBbSI OCBOCHHE AUCLUILIMHBI MOXET OBITh YaCTUYHO HIH
MIOJTHOCTBIO OCYIIIECTBIIEHO C UCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

IMp mpoBemeHMM MPOMEXYTOUHOH AaTTECTAI[MM IO JUCIHHUIUIMHE OOYJAIONMMCS C HHBAINAHOCTBIO M C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH 3[I0POBbsSI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOEHHOCTEH MHCTPYKLIMU O MOPSIKE MPOBENECHHUs MIPOMEXKYTOUYHON aTTECTallUd, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/1aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MICEMEHHO mpudToMm bpairs, ¢
HCIIONIB30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOLEAYPHl OLEHUBAHUS PE3YNbTATOB OOy4eHHS HHBANHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3[0pOBbsl IIPEIyCMaTpHUBacTCs HCIONb30BaHHWE TpemocTaBlneHHbIX Yenl'Y wiam COOCTBEHHBIX TEXHHUYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpm HEoOXOIMMOCTH WHBAIMIAAM H JIHIAM C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBBSI MPENOCTABISETCA JOMONHUTENBHOE BpeMsl IS MOJATOTOBKM OTBETa Ha 3aJaHUS,
IpoLeAypa OLEHUBAHUS PE3yIbTaTOB 00YYEHUsI MO AUCHUILTHHE MOKET IPOBOJUTHCS B HECKOJIBKO JTAMOB.

© ®I'BOY BO «Henl'V»




28.03.02 Hanoun:xkeHepus, npoguas "HaHnorexHosiornu B matepuanosenenuu’’, PILJI "®usznka
NMPOYHOCTH U MeXaHHYecKHe cBoiicTBa MaTtepuajioB", 2025 r.H., ouHasi popma o0ydyeHust

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporoxo:n 3aceganus Ne 06 ot 20.02.2025

[Ipencenarens YueHOro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadeapbl GU3NKH KOHIEHCUPOBAHHOIO COCTOSTHUS

ITporoxon 3aceganus Ne 04 ot 18.02.2025

3asenyromuii kadeapoii COTIIACOBAHO B.Jl. byuenbHUKOB
ABTOD (COCTaBUTEIIH) B.B. CokonoBckuit

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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