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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6oyas nporpamma aucruuinHb! "OHU3KMKa TPOYHOCTH M MEXaHHMYECKUE CBOMCTBA MATEPHAIIOB" 110 HAIIPABJICHHIO
noarotoBkH (cnermansHocty) 22.03.01 "MatepuanoBeeHie 1 TEXHOIOTHU MaTepUaiioB" HalpaBIeHHOCTH crp. 3
(mpodunto) Pusuko-xumus npoueccoB u Matepuanos GI'BOY BO «Yenl'V»

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 06yqaroumxc;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 06yqafomuxc;1 C OCHOBHBIMHU IOAXOJaMH, UCITIOJIB3YEMBIMU B HAYKE€ O IMPOYHOCTHU MATCPUAJIOB.

Pe3yﬂbTaTbI 06yqu1/1;1 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

ITK-1.1: 3HaeT ocHOBHBIE TPEOOBAHUS K TOCTIKEHHIIO TEXHUIECKOTO YPOBHS M3/ISINHA U3 HAHOCTPYKTYPHPOBAHHBIX
KOMITO3HIIHOHHBIX MAaTEPHUAJIOB C YI€TOM OIIbITA BEAYIIUX OpraHU3anuil

IIK-1.2: YMmeeT aHanu3upoBaTh UMEIOLIUECS JIMTEPATYPHBIEC JaHHBIE [10 B3aUMOCBS3U JUCIIEPCHOIO COCTaBa U CBOMCTB
HAHOCTPYKTYPUPOBaHHBIX MaTepHaIOB; 00ecreunBaTh coOM0AeHNe TPeOOBaHUH CTaHIAPTOB, TEXHUYECKUX YCIOBUI U
HOPMAaTHBHOW JTOKYMEHTAIUU Ha BCEX CTaJUAX MPOECKTUPOBAHMS U3EIUIA U3 HAHOCTPYKTYPHPOBAaHHBIX KOMITO3HIIMOHHBIX
MaTepuaoB

ITK-1.3: Bnangeer HaBBIKaMH (POPMHPOBAHHS TEXHUUESCKUX 3aJaHUH HA IPHOOPETEHHE ChIPhs M BCIOMOTATEIBHBIX
MaTEepPHUAIIOB JUI IPOU3BOJCTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UILIMOHHBIX MaTEPHAIOB

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Iuxor (pasznen) OITOIT: b1.B.05

2.1 TpeOoBaHus K NpeIBaAPUTEIbHOI MOATOTOBKE 00y4aIOIIErocs:

MartemaTuyecKkui aHaIu3

ConpoTuBIEHUE MAaTEPUATIOB

HGOpFaHI/I‘ICCKaH W OpraHn4ecCKas XuMus

Dusuka

dusnyeckas XUMHS

DU3UKO-XUMUSI HCOpraHNU4eCKUX MaTepruaioB

BBezenue B (U3UKy TBEPJOTO Tela

AnreOpa u reoMeTpust

,Z[OHO.HHI/ITG.HI)HI)IG TJIaBbl MATCMATHUKH

2.2 JIuncuMnJIuHbI M MPAKTHKH, JISI KOTOPHIX OCBOEHHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOXOTUMO KAK
npelIecTBYIOIIEe:

IToaroToBka K MpoIeaype 3alUTHI M 3aIlIATa BEITYCKHON KBaJIH()UKAIIMOHHONW pabOTHI

Teopust TOMOTEHHBIX U T€TEPOr€HHBIX IIPOLIECCOB

®azoBbIE paBHOBECHS U CTPYKTYPOOOpa30BaHHE

®Pusnyeckue CBOICTBA TBEPABIX TeEI

CriericeMuHap 10 HAIIPABICHUIO

[TpousBoacTBeHHAs MpaKTUKA (IPEIAUILTIOMHAS IIPAKTHKA)
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3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLMTTINHBI
(MOZY.JIA)

IIK-1: CnocodeH aHAJIM3MPOBATH ONBIT BEAYIIMX OPraHu3anuii, opranu3obiBaTh nposenenue HUP no
NPOCKTHPOBAHHUIO U Pa3padoTKe HAHOCTPYKTYPMPOBAHHBIX KOMIIO3HIMOHHBIX MATEPHAJIOB U BHEAPSTh Pe3YJbTAThI
HCCJIeIOBAHNUT B HOBBIE TEXHOJIOI M

3HaTh:

Js moctmxenns I1K-1.1: ocHOBHBIE IPHHITUITEI IOCTPOCHNUS (PU3MUECKUX HCCIeIOBAaHUHN, KIIACCH(DUKAIINIO COBPEMEHHBIX
METOA0B 00pabOTKHU Pe3yNbTaTOB;

YMmerb:

Hnsa noctrxenus [1K-1.2: popmupoBaTh 3a1aun Uccieq0BaHus, IPUMEHITh Ha IPAKTHKE COBPEMEHHbIE METOAbI 00paboTKH
PE3yIbTATOB;

Baanern:

Janst noctmxennst I11K-1.3: MerogaMu 1 HHCTpyMEHTaMH aHAIM3a M MOJICTMPOBAHHSI, OCHOBHBIMH IIOHATHAMH, 3aKOHAMH U
MOJETSIMU (PHU3UKH

YK-1: CniocoGeH ocymiecTBJISTh NONCK, KPUTHYECKHIi aHAJIN3 U CHHTe3 HH(OPMAaMH, NPUMEHSTh CHCTeMHBIiT
TOZIXO/ /LISl PellleHHus MOCTABJIEHHBIX 3124

3HaTh:

Jnsa noctrxenust YK-1.1: OcHOBHBIE OHATHS U pa3Aeibl PU3UKKU MPOYHOCTH U MEXaHMYECKHE CBOIICTBA MaTEpUAIOB

YMmers:

Jns noctmxenns YK-1.2: oCyecTBIsTs OUCK, KPUTHUECKUI aHAN3 U CUHTE3 HH(GOPMAIUY, IPUMEHSITh CUCTEMHBIN
MOAXOJL JUISl PELICHUS TIOCTaBIEHHBIX MPO(ECCHOHAIBHBIX 3a/1a4

Baanernb:

Juns noctmxenns YK-1.2: Meronamu noucka u aHanu3a nH(opmManuu B IpodhecCHOHaIbHOM 00J1acTH

B pesyibTaTe 0CBOCHHS JUCHMILIUHBI 00yYaIOLIUICS J0JKEH

3.1 |3nars:

3.1.1 | ocHOBHbIE IPUHIHUIIBI TOCTPOCHUSI (HH3NUECKUX UCCIICTOBAHUIM, KIACCU(HUKAIINIO COBPEMEHHBIX METO/IOB
00paboTKM Pe3yabTATOB,

3.2 | YMmeTh:

3.2.1 (I)OpMI/IPOBaTL 3aaa4un UCCICA0BaHNs, IPUMCHATL Ha IIPAKTUKE COBPEMCHHBIC METOIBI 06pa6OTKI/I PE3YIBTATOB;

3.3 | Bmagern:

3.3.1 METOAaMH U HHCTPYMCHTaAMHU aHaJiu3a U MOACINPOBAaHNs, OCHOBHBIMU INOHATHAMHU, 3aKOHAMHU U MOACIIAAMU
(1)I/ISI/IKI/I KOHACHCHUPOBAHHOTO COCTOSAHUS.

4. OFBEM JJUCIIUIIVIMHBI (MO Y JIS)

O6bLwasa TpyaoemMKocTb 33ET
YacoB 110 yueOHOMY IUIaHY : 108 Bunbl KoHTpoNIst B ceMecTpax:
B TOM YHCJIE :
ayJUTOPHBIC 3aHATHA : 40 3a4eTshl §
camocTosTeNnpHas pabora : 67,8

KOHTaKTHas pabora: 40,2

HUKP: 0,2
5. CTPYKTYPA U COAEP)KAHUE JUCIMITJIMHBI (MOAYJIS)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUA 3aHATHS/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kypc

Pasznen 1. Beenenue
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1.1 [Ipenmer dusnka NPOYHOCTH U MEXaHUYECKHE CBOMICTBA MaTEPUAJIOB. 6 JIT.1JI1.2J12.1
OCHOBHBIE CBEICHUS O METaJUIaxX U CIuIaBax. MeToabl UCCIEI0BAHUA J12.2 J12.3J13.1
KpUCTALITNYECKOH cTpyKTypbl. KoopauHanmoHHoe 4ncino. AHM30TPOIIHS. 213253
CTpyKTypa pealbHbIX KpHcTauioB U nedektoB. Kinaccudukarms
nedexroB. Bunsl Toueunsx gepexros /Jlex/

1.2 OcHoBHBIe IOHATHSA U onpexneneHus /Cp/ 20,8 JI.1 J11.2J12.1

JI2.2 J12.3J13.1
21323354

1.3 DnemeHtapHas suerika. CreneHs ynakoBku. OrpeeneHrue CBOUCTB 4 JIT.1JI1.2J12.1

metamuioB ¢ OLIK u 'IIK pernerkamu /J1a6/ JI2.2 J12.3J13.1
21223324
Paznen 2. Toueunbie geeKThI
2.1 Baxancuu, Mexy3enbHbIe U IPUMECHBIE aTOMBL. TepMoIMHAMUKa 6 JIT.1JI1.2
TOYEYHBIX JeeKToB. Murpanus TouedHsIX e ekToB. UcTouHnKN 1 JI1.3J12.1 J12.2
CTOKH TOYEYHBIX He(eKxToB. KoMiurekcsl TouedHbIX aedexroB. IloBenenne JI2.3713.1
BaKaHCH ITPU 3aKajKe U OTKure. MeToabl onpeaeneHusi KOHIEHTpaLui 2152053
BaKaHCHI, SJHEPTUH X 00pa3oBaHus U MHUTpanu. /JIex/
2.2 Toueunsie nedextsl /Cp/ 12 JIL.1 J11.2
JI1.3J12.1 J12.2

JI2.3713.1
212233 24

2.3 OKTa’ApHyYecKue U TETpadApuIecKue myctoThl /J1ab/ 6 JIT.1JI1.2
JI1.3J12.1 J12.2

JI2.3713.1
21223324

24 Bakancuu /J1a6/ 4 JI1.1J11.2
JI1.3J12.1 J12.2

JI2.3J13.1
21223324

Paznen 3. Iucinokauuu u aeeKThbl YHIAKOBKH

3.1 Bekrop broprepca. Knaccubukariust [ucioKanuii: kKpaeas, BAHTOBA, 8 JIT.1JI1.2
cMelanHas aucnokanys. CKoNbKeHUe KpaeBblX, BAHTOBBIX U JI1.3J12.1 J12.2
CMEIIAHHBIX JUCIOKAlMN. YIIpyrue cBoicTBa JUCIOKalUi. DHEprus JI2.3713.1
nucnokanuu. CHiIbl, IEHCTBYIONINE HA UCIOKALUIO. YIIpyroe 215223
B3aUMO/JIeIiCTBUE MapaJlIeNIbHBIX KPaeBbIX AUCIOKAlMNA. YIIpyroe
B3aNMO/ICICTBHE MapajIeTbHBIX BUHTOBBIX JUCIOKANINI.

B3anmopeiicTBre TUCTOKAIMI ¢ IPIMECHBIME aToMaMu. ATMoc(hepsl
Kotrpenna, Cuyka, Cy3yku. BzaumopaeicTBrue nucnokanuii ¢ BAKaHCHSIMU
Y MEXY3€IbHBIMH aTOMaMHU.
Hedexrtor ynakosku /JIek/
3.2 Hucnoxanuu /Cp/ 17 JIT.1JI1.2
JI1.3J12.1 J12.2
JI2.3J13.1
21323354
Pa3nen 4. MexannuyecKkne CBOMCTBA METAJLIIOB

4.1 Orpenienenne MEXaHMUECKUX XapaKTepuCTUK MaTtepuanoB. Hampsokenue. 6 JIT.1JI1.2J12.1

Hedopmanus. Monynu ynpyroctu /J1a6/ JI2.2 J12.3J13.1

2102233
4.2 DU3NKO-MEXaHHMYECKUE XapaKTEPUCTUKN MaTepuaios /Cp/ 18 JIT.1JI1.2J12.1
J12.2 J12.3J13.1
01323354

Pa3gen 5. Mnasi KoHTaKkTHas padora

5.1 WHanuBuayansHble KOHCYIBTAINY, TEKyIMit KoHTpoibs /MKP/ 0,2 JI1.1J11.2
JI1.3J12.1 J12.2

JI2.3713.1
01323354
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6. POHJI OIEHOYHbBIX CPEJACTB

6.1. ITepeyeHnb BUIOB OIEHOYHBIX CPEACTB

Ortuers! o 3a1a4aM. KontponbHas paboTa.
Bormpocs! k 3auery.

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUS M MHbIE MATEPUHAJIBI VIS TEKYIIeil aTTecTauuu

TumnoBble KOHTPOJIBHBIC 3a/laHUSI IPECTABIEHEI B (POHAAX OLIEHOYHBIX CPECTB 10 JUCHUIIIHHE "DU3KKa IPOYHOCTH U
MeXaHHUYECKHE CBOMCTBAa MaTepHUasoB"”

ITpumep Kk 1aOOPATOPHBIM 3aHATHSAM:
1. PaccunTath, CKOJIBKO aTOMOB IPUXOAUTCSA HA OJHY JIEMEHTApHYyIO suelky B kpucraymmax ¢ OLIK pemerkoif.
ITpumep BapraHTa KOHTPOJIBHON PabOTHI:

BbIUncIuTh CTENeHb YIaKOBKH aTOMOB B KpUCTaJIaX, MMEIOIIHX:
a) MPOCTYI0 KyOu4eckyro cTpykTypy; 6) OLIK ctpykrypy; B) I'LIK ctpykTypy; r) I'TIY cTpyKTYpY.

6.3. TumoBBIe KOHTPOJIBLHBIE BOMPOCHI H 3aJaHUS JJIsI IIPOMEKYTOYHOI aTTeCTANN

Bompocs! k 3auety

1. Kpucrannuueckoe crpoeHre METalIOB OCHOBHBIE TUIIBI XMMHUYECKOM CBSI3U. MeTo/bl HCCIEeJOBAHUS CTPYKTYPhI
MmeraiwioB. Kpucramnueckue u amopdusie Tena. KoopaunannonHoe yucino. AHu30Tponus KpuctaiwioB. CTpoeHue
peaNbHBIX KPUCTAIIIOB M Je(DEKTHI.

2. Krnaccngukanust nedekroB kpucramimdeckoi pemerkd. Bumsl Touednsix pedextos. 'K, OLK, I'TIY pemrerku.
HckakeHre pemeTKy BOKPYT TOUEUHBIX Je(eKTOB.

3. TepMoauHAMHKa TOYEUHBIX JE(PEKTOB.

4. Murpanus TOYeYHBIX Je()eKTOB.

5. VICTOYHUKN ¥ CTOKH TOYEYHBIX JE(PEKTOB.

6. [loBeneHue BakaHcHil IIPU 3aKaJIKe U OTXKHUIe. MeTosbl Olpe/leNeHuss KOHUEHTPallul BaKaHCUI, SHEPIUH UX
00pa3oBaHUSA U MUTPALHH.

7. Jucnokanuu. Bextop broprepca.

8. KpaeBas aucnokarusi. CKONbXEHUE KPAaeBOW JUCIOKAIHH.

9. BunToBas nucnoxanus. CKoJib)KeHHE BUHTOBOM JAMCIOKAIIUU.

10. CMelaHHble AUCTIOKAIMN U UX JABM)KEHUE.

11. VYrpyrue cBOHCTBa JUCIOKAIMil SHEprus Auciaokanuu. CHibl, ISHCTBYIONINE Ha AUCIOKAIUIO.

12. VYpyroe B3auMoAEWCTBUE NapajuIeIbHBIX KPAaeBbIX AMCIOKALUIL.

13. Jlucnoxkanyy B TUMMYHBIX METAUIMUECKUX CTPYKTYpax MOApas[esieHre NUCIOKAlMi Ha MOJHbIE U YaCTUYHBIE.
OHepreTUUeCcKUi KpUTEpUi TUCIOKALMOHHBIX PEAKIIUHI.

14. [InoTHelmKe yakoBKU.

15. JlBoiiHMKYyrOIIasi AUCIOKaIus. JJUcIoKauy B yIOPSJOYEHHBIX CIUIaBaX.

16. B3aunmoelicTBre TucIoKauid ¢ MpUMECHBIMU aToMamu. Atmoctepbl KoTrpemna.

17. Armocdeprsr Cryka. Atmoctepst Cysyku. B3ammozelicTBie AUCIOKAUHA C BAKaHCHSIMU M MEXy3eIbHBIMHU
aTOMaMH.

18. IIpoucxoxnenue aucnokanuii. Cetku qucnokanuid. [ImoTHOCTH qUCITOKALINIA.

19. Pa3zmHOXEHME TUCITOKanuil IpH TUIACTHYECKOH AedopMariim.

20. Topmoxenne aucnokaruii: cuia [lafiepiaca. TopMoxkeHHe OUCIOKALUHA TPaHUIAMHU 3€pEH U CyO3epeH.

21. TopMoyKeHHe AUCIOKALMIA TUCIICPCHBIMU YacTHUIaMH. BrirnOaHue TUCIOKalMid MEKIY JUCICPCHBIMH
yacTuiami. JIokalbHOE NonepedHoe CKoIbxeHue. [lepepesanue qUcnoKanusIMyu JUCIEPCHBIX YACTHIL.

22. TopmoxxeHHe JUCIOKAaLUP aTOMaMU IIPUMECEH U JETHPYIOIIUX 3JIEMEHTOB. TOpMOKEHUE AUCIOKALMH
atMocdepamu. TopMokeHHE TUCITIOKAIMKA B TBEPJIBIX PACTBOpax.

23. Hanpsbxenus u neopmarn. TeH30p HaNpsHKSHUH U aedopMariui.

24. CxeMBbl HalpsHKEHHOTO M Ae(OPMHUPOBAHHOTO COCTOSIHUS NP MEXaHWYIECKHX HCIBITAHISIX PA3JIHMYHBIX BHIOB.
Knaccugukammst MexaHHUECKUX UCTIBITAaHUH.

25. VYmpyrue cBoiicrBa. 3akoH ['yka M KOHCTaHTBI YIIPYTMX CBOWCTB. METO/BI OINpPENENICHUsT YIPYTHX CBOWCTB.
26. [Tnactuueckas negopmanus u aedhopMaoHHOe yrnpouHeHue. JlehopMaroHHOE yIPOYHEHHE MOHO H
MOJTUKPUCTAIUIOB.

217. BrusiHue pa3nuyHbIX (PaKTOPOB HA IUTACTHYECKYIO Je(OPMAIMI0 METAUIOB U MX Ne(OPMAalMOHHOE YIIPOYHCHHUE:
BIIMSIHUE SHEPIUH, TEMIIEPATYPHhl, IpUMecei.

28. Buns! paspyiieHus MeTauloB. XpylKoe M BA3KOe paspylleHue. MexaHu3Mbl 3apOoxkKIEHUs TPEIUH.
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6.4. Kpurepun oueHuBanus

Te1<y1111z1171 KOHTPOJIb TCOPETUICCKUX 3HAHHUH U IMPAKTUYCCKNX HABBIKOB IMTPOMU3BOAUTCA HA MMPAKTUYCCKUX 3aHATHUAX B BUEC

KOHTPOJIBHBIX Pa0OT, a TaKkKe B BUJE OTYETOB 110 TeMaM J1ab0paTOPHBIX 3aHATHH, KOTOPBIE CAAET CTYACHT B TCUCHHE
ceMectpa. OT4eT moipa3yMeBaeT pelIcHUE 3a/1a4 U3 MPEATI0KEHHOTO CITUCKA 33/1a4 K KYpCY M YMEHHE OOBSICHUTB X0
petienus 1-2 3a1a4 U3 TEMBI.

3auer CTaBUTCS B TOM CITydae €ClU CTYAEHT:

- 06Hapy)KI/IBaCT BEPHOC NTOHUMAHUEC CYIIHOCTH pacCMaTpUuBa€MbIX SIBICHUM 1 SaKOHOMepHOCTCﬁ, 3aKOHOB U TeOprI, JacT

TOYHOE OTIPE/ICIICHUE W UCTOJIKOBAHNE OCHOBHBIX IMIOHSITHI 3aKOHOB, TECOPHI, a TAKXKE MIPABUIBHOE OTIPENICIICHIE
(hM3MUIecKuX BETUYNH U3 €UHUI] U CIIOCOO0B M3MEPEHUSI.

He 3a4TeHO CTaBUTCS B TOM Cily4ae, €CIIH CTYICHT HE OBJIAJICN OCHOBHBIMU 3HAHUSIMU M YMCHUSMH B COOTBETCTBHH C
TpeOOBaHUSAMHU MTPOTPAMMBI JTHOO HE MOXKET OTBETUTh HU HA OJTUH U3 TIOCTABJICHHBIX BOMIPOCOB.

7. YHEBHO-METOJNYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi IuTEpaTypa

ABTODBI, 3arnaBue UzpatensctBo, | Pecypc
JI1.1 | Aauxuna B. 1., OcHOBBI KpucTaiorpapuu U 1epeKThl KpUCTATITNIECKOTO Kpacnosipek : 9BC
Camnaposa A. C. CTPOCHUS: IPAKTUKYM Cubupckuii
(https://biblioclub.ru/index.php?page=book&i1d=229366) (benepanbHBIH
YHUBEPCHUTET
(CDV), 2011
JI1.2 | I'pezynosB B. 1., dusryueckre CBONCTBa MaTepPHasIoOB: yaeOHOE mocoone Mockga : 9BC
I'pezynosa T. U., (https://biblioclub.ru/index.php?page=book&id=461082) DJINHTA, 2020
Krermosa O. A,
Kpsuiosa C. E.,
[Tpuitmax E. 1O.
JI1.3 | Kamycrun B.1., Toueunsle ne(eKTH B OKCHIaX W IMHCCHOHHEIE CBOMCTBA: Mocksa : OO0 9BC
Curos A.C., JIn MoHoTrpadus "HayuHo-
W.I1., MenbHUKOB (https://znanium.com/catalog/document?id=393989) M3aTeIbCKUI
B.A. nentp UHOPA-
M", 2022
7.1.2. JlonoJHUTENbHAS TUTEPATYpPa
ABTOpBI, 3araBue WznarensctBo, | Pecype
JI2.1 | Pazymorckas U. B. ®dwu3nka TBEpAOTO Tena: yaeOHoe mocodne Mockaa : 3bC
(https://biblioclub.ru/index.php?page=book&id=108460) [Ipomereit, 2011
JI2.2 |Kopuunosuu A. A., | ®usuka TBepIOTo Tena: yueOHOe mocodue HoBocubupck : 9BC
O3HoOuxuH B. 1., (https://biblioclub.ru/index.php?page=book&id=228969) HoBocubupckuit
Cyxanos 1. 1., rOCYJapCTBEHHBI
Xonssko B. H. ¥ TeXHUYECKUN
YHHUBEPCHTET,
2012
JI2.3 |IInoxoB A. B., Ou3nvecKre 1 MEXaHMIECKUE CBOICTBA MaTEepHAIIOB: YIEeOHHK HoBocubnpck : 9BC
Momemrox A. U., (https://biblioclub.ru/index.php?page=book&id=575603) HoBocubupckuit
[InotHukosa H. B. rOCYy/apCTBEHHBI
1 TEXHUYECKUH
YHHUBEPCHTET,
2018
7.1.3. MeTtonuueckue pa3padoTKu
ABTOpBHI, 3arnasue W3naTenbCcTBO, Pecypc
JI3.1 |Ilomosa JL.U., ®du3nKa MPOYHOCTH U INTACTUYHOCTH. [IpakTukym: yue6HOE Bomnorna : Uagpa 3bC
PazyBaeB A.A,, rmocooue -Unxenepusi,
Bonmeipes 1. A. (https://znanium.ru/catalog/document?id=452837) 2024

7.2. Ilepeuennb pecypcoB HHGOPMAIHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"
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31 |Jlans [DnekTpoHHEIH pecypc] : anekTpoHHO-O0nbmmoTeunas cuctema (3bC) / m3marensctBo Jlans. URL:
http://e.lanbook.com/

32 | VHuBepcuTeTcKas OMOIMOTeKa OHIIAiH [DIeKTPOHHBII pecype] : aneKTpoHHO-0ubmuoTeynas cucrema (O6C) / OO0
Jupextmenua [Tadmumunar. URL: http://biblioclub.ru/

93 | IOpaiiT [DnekTpoHHbIH pecype] : anekTpoHHO-0nbaroTeuHas cucrema (IbC) / m3natensctBo FOpaiit. https://urait.ru/

94 | eLIBRARY.RU [3nekTpoHHBIH pecype] : anekTpoHHas oubnmoteka / Hayd. sanektpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepedyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IIporpammHoe obecnieyeHune

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

LibreOffice

Ubuntu Linux

OpenOffice

1O Kaspersky

7.3.2 IIpodeccnoHaTbHBIE 6a3bI TAHHBIX H HH(POPMAINOHHO-CIPABOYHBIE CHCTEMBI

1. DnexTpoHHBIH KaTaxor HaydHO# O6nbnuorexnu YenlY [DnexTpoHHSIH pecypc] : 6a3a ganHbIX / Yensd. roc. yH-T. —
Yensgounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaisl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrn. — Pexkum mocTymna: TOJIbKO K3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIN.

3. Web of Science : myapTHAMCIUILTHHAPHAS pedepaTuBHas 6a3a maHHBIX / koMmmaHus Thomson Reuters. — Pexxum noctyna:
Jui 3aperucTpup. nonb3osatenei Yenl'V. — TekcT : 31eKTPOHHBIN.

4. Scopus : petdepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. anrn. — Pexkxum mocryna: mis
3apeructpup. nosup3oparenei YenlV. — Teker : 3eKTPOHHBIN.

5. Springer Link : [caift]. — URL: http://link.springer.com/ — SI3. anrsn. — PexwuM nocTymna: it 3aperucTpup. MoJIb30BaTenei
Yenl'V. — TekcT : 21eKTPOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUITIJIMHBI (MOJY JIS)

OcBoeHHUE AUCIUILIIHBI OCYIIECTBISIETCA B YI€OHOH ayJUTOPHH IIEPBOTO KOPITYCa, PACCINTAHHOH Ha 25 CTYIEHTOB.

Hcrionp3yroTest 3IeKTPOHHBIN YHTANBHEIN 321 HaydHoH Onbmmorexu Yenl'Y (ayauropus 206) u yaeOHast mabopaTopus
BBIYHUCIIUTENBHOMN (pu3uku kaenpsl TeopeTudeckoil pusuku (ayauropus 222) 11 caMOCTOATENbHON pabOTHI CTy/EHTa,
OCHAIIICHHbIE TIEPCOHAILHBIMI KOMIIBIOTEpaMH, MYJIbTUMEIMHHO annaparypoil. B aynmuropusx obecrieueH 1ocTyn K
Pas3IMYHON CHPaBOYHOM JINTEpAType, SHIUKIONCIHIM, OHOIHOTpad)MuecKUM 1 ITOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
nH(pOpMaNMOHHBIM pecypcaM «HTepHeT».

9. METOIUYECKHUE YKA3AHUA 1JIS OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHUITIMHBI (MOAY JI51)

OcBoeHue coepKaHus yaeOHOH qucIMIUIMHEI « PU3MKa MPOYHOCTH M MEXaHWYECKUE CBOMCTBAa MaTepHaIOB)
OCYIIECTBIISCTCS Ha JTEKIUSIX, IPAKTHIECKHIX 3aHATUSAX U B IIPOIECCE CAMOCTOSTEIFHON yIeOHON IesTeIbHOCTH CTYCHTOB.
JleK1MOHHBIE 3aHATHS 00ECIEYHBAIOT TEOPETUYECKOE U3yIeHHE TUCHUILIUHBL. OCHOBHBIMU METOJAMU OOYdEHHS SBIISIOTCS
HH(POPMAMOHHO-00BICHUTENBHBII 1 TPOOIeMHBIA. Ha ieknusx m3naraeTcs OCHOBHOE COJICp)KaHUE TEM IIPOTPaMMEI,
IIPOBOJUTCS aHAJIU3 OCHOBHBIX IIOHITUN U PACCMATPUBAIOTCS IPUMEPEL.

JIeKIMOHHBINA MaTepHa ABIAETCS BaXXHBIM, HO HE €MHCTBEHHBIM JUIA YCBOEHHA yueOHOI qucturuinHabl. Ero 0643aTensHO
HE00XOANMO JOIOJIHUTh MaTEpPHaJIOM OCHOBHOM M JOTIOJIHUTEIILHON JINTEPATYPHI IO TEME.

ITpaxkTudeckue 3aHATUS CIyXKaT AJIS 3aKPEIUICHHs TEOPETUUECKUX OCHOB, M3JIaraeéMbIX B JIeKIMAX. Ha npakTuueckux
3aHATUSAX 00ydaeMble OBIAEBAIOT OCHOBHBIMU METOAAMH U ITPHEMaMH peIIeHHs 3a1a4. [I1s MpoBeJeHNUs TEKYIIEro u
MPOMEKYTOUHOTO KOHTPOJISI IPOBOJUTLCS KOHTPOJIbHAS pab0Ta M 3aIUTHI 3314 M0 KaXXI0H TeMe MPaKTHUECKUX 3aHATHH.
3ammTa 3a71a4 TO TeMe MoJpa3yMeBaeT pelIeHHe 3a1ad U3 IPEIUI0KEHHOTO CIHCKa 33aJad H YMEHHE OOBSICHUTE X0 PEIICHUS
1-2 3amaq u3 TeMbl. CrcTeMa KOHTPOJIBHBIX MEPOTIPHATHI JOJDKHA 00ecIiednBaTh OOBEKTHBHYIO OIICHKY 3HAHUH U HaBBIKOB
CTYAEHTOB, CIIOCOOCTBOBATH MOBBIIMIEHUIO 3()(EKTUBHOCTH BCEX BUAOB YI€OHBIX 3aHATHH, BKIIIOYas X CAMOCTOSTEIBHYIO
paboTy.
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Ba)XHBIM MOMEHTOM TP N3y4CHUH JTFO00H AUCIUTUTIHEI SBIISCTCS OPTaHU3AIS CAMOCTOATEIbHON paboThl. [Ipu ocBoeHNHN
MaTepuaa He CllefyeT CTPeMUTHCS K MEXaHH4ecKoMY 3alIOMUHAHUIO IPUBEIEHHBIX ONpeIeeHu, (opMYITHPOBOK U
TIOJIOXKEHHMH, eciti TpeOoBaHus K Bam npsiMo He ykasbIBaroT Ha 3T0. BrionHe 3¢h(ekTHBHOIT MOXKET OKa3aThCsl MOIBITKA
TIOHSTH CYTh SIBJIICHHS, BEIpAaOOTaTh CBOE OTHOIIEHHE K HEMY, OTIMPAasCh Ha MaTepHall, COJCPKAITUNCS B peKOMEHIOBAaHHON
nurepartype. Takxe peKOMEHAYeTCsl pABHOMEPHO PaCIpeneNaTh Harpy3Ky CaMOCTOSTEIIBHOTO OOYIECHUSI B TCUCHHE
cemMecTpa.

B ciysae npuMeHeHus Tpu 00Y4eHUH AUCIUTUTHHEL DJICKTPOHHOTO 00Y4YEHHSI, TUCTaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH 00IIeHNe 00YIAONIXCS M MPEIIOaBaTelsl OCYIIECTBIIETCSA B PEXKUME PEaTbHOTO BpEMEHH (OHJIaH-JIeKIINT
(BeOuHapHI), YaThl, BUACO-KOH(PEPEHLINH U Ap.) WIN OTI0KEHHOTO BPEMEHH (CHCTeMa AUCTaHIMOHHOTO 00y4ueHus Moodle,
MS Office365, hopymbl, SIeKTpOHHAS TTOYTA U AP.).

ITpn 0OydeHny NHIl C OTPaHNIEHHBIMHI BO3MOXKHOCTSMH 3/JOPOBBS JJICKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHEIC
00pa3oBaTenbHbIE TEXHOJIOTUH IPEIyCMaTPUBAIOT BO3ZMOXHOCTD pHeMa-Tiepeiadil HHPOPMAIUU B JOCTYITHBIX JJISI HIX
dopmax.

Peanm3anust qUCIUIUTMHEI ¢ TPUMEHEHNEM 3JICKTPOHHOTO 00y4IeHHs, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOIOTHH (fanee
— 30, J10T) ocymiecTBisieTcs Ha OCHOBaHHHU «I10JIOKEHNS 0 peann3aii OCHOBHBIX U JOMOJTHUTENBHBIX 00pa30BaTEIbHBIX
IporpaMM ¢ IpUMEHEHHEM 3JIeKTPOHHOT0 00y4eHUs U AUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHIH B (efepatbHOM
roCyJapCTBEHHOM OIO/XKETHOM 00pa30BaTeIbHOM YUPEXKACHNUH BbICIIEro 00pazoBaHus «UenssOMHCKUIN rocynapcTBEHHBIH
yHHEBepcHUTeT», «[10705KeHNs 0 TTopsAAKe 3aUeTa 00YJAONIIMHICS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM
nporpammMam Beiciero oopazosanus B PI'bOY BO «Uenl'V» pe3ynpTaToB OCBOCHHUS B OPTaHU3AIMAX, OCYIIECTBIISONIIX
00pa3oBaTeNbHYIO AEATENBHOCTD, YIEOHBIX MIPEIMETOB, KYPCOB, AUCLUILTHH (MOIYIeH), IPAKTUK, JOMOIHUTEIBHBIX
00pa30BaTeNLHBIX MPOTPAMMY MOCPEICTBOM AIEKTPOHHON HH(DOpMAIIOHHO-00pa3oBaTenbHol cpeasl DT'BOY BO
«Uenl'Y». B HCKITIOIUTENBHBIX CITydastx ((hopc-Maxop | T.I1.) TIPH peasTn3anui 00pa3oBaTeIbHOM NeITeTbHOCTH C
npumeHenueM D0, JIOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOISIIUE B IEPEUCHb 3JIEKTPOHHON HH(POPMAI[OHHO-
00pa30oBaTeNbHON Cpesibl.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIIMITJIMHBI OBYYAIOINIUMHUCH C
NHBAJINJIHOCTBIO 1 OT'PAHUYEHHBIMU BO3SMOXHOCTSAMU 31OPOBbS

OcCBOCHUE IUCHUIUIMHBI WHBAIMAAMH M JIMIAMH C OTPAaHMYCHHBIMA BO3MOXKHOCTSMH 3JIOPOBBSl OCYLICCTBISETCA C
UCIIOJIb30BAaHUEM CICLHAIBHBIX TEXHHYECKHX CPEICTB M HMH(MOPMALMOHHBIX TEXHOJOTHH, MNPEIOCTaBIsIEMbIX PecypcHbIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOYYEHHIO MHBAIMJIOB U JIUI C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromierocss (MOOMIbHBIC CIICIHATIbHBIC TEXHHYECKAE CPEACTBAa JUIS JIMI C HAPYIICHUSIMH 3pEHHS H C
HapYIICHUEM CIIyXa, aCCHCTUBHBIC HH(OPMAIIOHHEIC TEXHOJIOTHH).

ITpr HEOOXOAUMOCTH [UIsi OOYYAIOIMXCS C HAPYIISHUSIMH 3pEHHs Ha pabOduMX MecTax Uis MPOBEICHUS IPAKTHUSCKHX HITH
JTa00paTOPHBIX 3aHATHIl yCTaHABIMBAaeTCs CIELMAIBLHOE NporpaMMHOe obecreyeHue (IporpaMma pedeBOl HaBHIalWH,
peUeBbIC CHHTE3aTOPBI, SKPAHHBIC JIYIIb).

B yueOHble aymuropuu obecrieunBaeTCs OCCHPEISITCTBEHHBIA JIOCTYN JjIs  OOYYalomMXCS C WHBAIUIHOCTBIO U C
OTpaHMYECHHBIMH BO3MOJYKHOCTSIMH 37I0pOBbsl. B KakIoi aymuropuu, riae oOydaroTcsi MHBAJIHMABI M JIMLA C OIPaHUYCHHBIMU
BO3MOXKHOCTSIMH  3JI0POBBSI, IPEAYCMATPUBAETCS COOTBETCTBYIOLIEE KOJMYECTBO MECT Uil OOYYAIOIUXCS C y4eTOM
HapYIICHUHA UX 30POBBSI.

st OCBOGHHMSI IMCUMIUIMHBL MHBAJIMAAM M JIMIAM C OIPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBbSI IIPEIOCTABISIETCSl AOCTYI K
MEeYaTHBIM HCTOYHHKAM, MMEIONMMCS B HayyHoWM OuOimoreke Yenl'Y, ¢ MOMOIIBIO ClENUaibHBIX TEXHUYECKUX CPEACTB;
JIOCTYI C MOMOUIBIO CIEIHANTBEHBIX TEXHHYSCKHX W HMPOIPAMMHBIX CPEICTB K 3JCKTPOHHBIM HCTOYHHKAM, NPEICTABICHHBIM B
(hopMe 2EeKTPOHHOTO TOKyMEHTa B (hoHIIe HayaHOU OnbnmmoTekn Yenl'Y wih 21eKTpOHHO-ONOTMOTEIHBIX CUCTEMAX.
YueOHO-METOANUECKHE MaTepHaibl s OOY4YaloIMXCsl M3 YMCIa WHBAIWAOB U JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3[I0POBbsI IPENOCTABISIIOTCA B (hOopMax, aTaNTHPOBAHHBIX K OTIPAHHYCHUSIM HX 3[0POBbS M OCOOCHHOCTSM BOCIPHUSITHUS
HHpOpMAIIUH.

Jnsi MHBaNWIOB U JIMI[ C OTPAaHHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCBOCHHE AMCLUIUIMHBI MOXET ObITh YAaCTHYHO WK
MOJIHOCTBIO OCYILECTBIIEHO C HCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH.

Ilpu npoBeseHHH MPOMEXKYTOYHON ATTECTAI[MM IO TUCHHUIUIMHE OOYJAIOIMMCS C HHBAIUAHOCTBIO U C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMH 3/I0POBbsI 00ECIEUMBACTCS 10 MX 3asBICHHIO MPEAOCTABICHHUE B IOCTYMHOH (OpMe B 3aBHCHMOCTH OT HX
WH/IMBHIYalbHbIX OCOOEHHOCTEH HHCTPYKIMH O TMOPSIKE MPOBEIACHMS NPOMEXKYTOYHON aTTECTALMH, OLECHOYHBIX CPEICTB M
BO3MOKHOCTH OTBETOB Ha 3a/aHus (IHCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MUCbMEHHO MmpudToM bpaiins, ¢
HCITOJIb30BAaHHEM YCIIYT aCCHCTCHTA, YCTHO).

[Ipy mpoBeAeHHH TPOLEAYPHl OLECHHBAHUS PE3Y/IbTATOB OOY4EHHS MHBAJIMAOB M JIMI[ C OIPaHUMYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbsI TIPEAYCMATPUBAETCSl MCIOJIb30BaHUE mpenocTaBieHHbIX Yenl'Y mnnum  COOCTBEHHBIX TEXHMYECKHX CPEICTB,
HEOOXOJMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. [Ipy HEOOXOTUMOCTH HWHBAJIHMIAM H JIUIAM C
OTPaHHYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI IPEIOCTABIISETCS JOMOIHUTENPHOE BpeMsl AJIsl TIOJrOTOBKH OTBETAa HA 3aJaHMs,
NpoLEe/ypa OLICHUBAHUS PE3YJILTATOB 00yUEeHUS 110 JUCHUILINHE MOXKET HPOBOJMTHCS B HECKOJIBKO ITAIIOB.

© ®I'BOY BO «Henl'V»




22.03.01 MaTtepuasoBeaeHUe H TeXHOJOTHH MAaTepHAJIOB, NPO(HIb " ®U3UKO-XUMHS NPOLECCOB U
martepuajioB", PI1J[ "®u3nka NpoyHOCTH U MeXaHNYecKHUe cBoiicTBa MmaTtepuaJjioB", 2026 I.H.,
ouyHasi (popma o0yueHHs

PaGouas nporpamma qucuMIJIMHBI (MO1YJis1) 000peHa U PeKOMEHI0BaHa:

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB

Y4eHbsIM COBETOM (hPU3NIECKOTO aKyabTeTa

ITporoxon 3aceqanust Ne 05 ot 26.02.2026

[Ipencenarens YdeHoro coBera

(husuueckoro paxkynpTeTa COIIaCOBaHO M.A. 3arpeoun

3aceualmeM Ra(l)e[lpbl (l)M3MKH KOHACHCHPOBAHHOI'0 COCTOAHUSA

ITporokon 3aceqanus Ne 05 ot 17.02.2026

3aBenyromui kapenpoi COITIaCOBaHO B.Jl. ByuenbHHUKOB

ABTOD (COCTaBUTEIIH) B.B. CoxonoBckuii

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1
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