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MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouvas nporpamma auciHIUIAHB "DOU3MYECKUE CBONCTBA TBEPBIX TEI" 110 HAMIPABICHHIO MTOATOTOBKU
(cnenmanbHocTh) 22.03.01 "MaTepuasioBeieHre ¥ TEXHOJIOTHH MaTepHasioB" HanpaBiieHHOCTH (1poduiio) Ousuko cTp. 2
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucuiuimHel "Ou3ndeckne cBOMCTBa TBEPABIX TeN'" MO HAIIPABJICHUIO IT0JITOTOBKU
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpaBieHHOCTH (poduito) Duznko crp. 3
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'H) JAUCHUIUIAHBI COCTOUT B U3YUCHUHN CTYACHTAMH (1)I/ISI/IFICCKI/IX OCHOB CTPOCHU U CBOMCTB HEMETAJUTMICCKHUX TBEPABIX
TCJI, METAJJIOB U CIUIABOB, UCIIOJB3YEMBIX B PA3JIMYHBIX OTPACIAX IMTPOMBINUICHHOCTH.

KOHerTHBIe 3a/1a4y JUCIUTUINHBI CBOJATCA K CIICAYIOMIEMY:

1.OcBoeHHE TEOPETHUECKIUX MPEACTABICHHUH O CTPYKTYpe U (PU3MUECKUX CBOICTBAaX TBEPHABIX T,

2.0BnaneHue 3HAHUSIMU O TTOBEICHUUT MAaTCpHaAJIOB IPHU PA3INYHBIX YCJIOBUAX: U3MCHCHUH TEMIICPATYpPhI,
QJICKTPUYCCKOTO 1 MATHUTHOTO ITOJIA;

3. OcBoeHHE COBPEMCHHBIX MCTOAOB HUCCICAOBAHHUA MATCPHUAJIOB,

4, HBy‘IeHI/Ie Croco0oB MOJIY4CHHUI TBCPABLIX TCII U UX NPHUMCHCHHUEC.

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

VYK-1.1. Bemonnser nouck nHGpopManuy, ornpeaenser KpUTepuu CUCTEMHOTO aHaJIN3a TOCTABICHHBIX 3a1a4

YK-1.2. Hcnonp3yeT KpUTHYECKUI aHATIN3, CHCTEMATH3annIo 1 00001menne nHpopManuy IS perIeHus OCTaBIEHHBIX
3amaq

ITK-1.1: 3HaeT ocHOBHBIE TPEOOBAHUS K TOCTIKEHHIIO TEXHIYECKOTO YPOBHS U3/ICNUH N3 HAHOCTPYKTYPHPOBAHHBIX
KOMITO3HIIHOHHBIX MAaTEPHUANIOB C YIETOM OIIBITA BEAYIIUX OpTaHU3aIui

IIK-1.2: YMmeeT aHanu3upoBaTh UMEIOLIUECS JIMTEPATYPHBIE JaHHBIE 110 B3aUMOCBS3U JUCIIEPCHOIO COCTaBa U CBOMCTB
HAHOCTPYKTYPUPOBaHHBIX MaTepUaNoB; 00ecednBaTh COOMI0AEeHNE TpeOOBaHUI CTAHAAPTOB, TEXHUUECKUX YCIOBUN U
HOPMAaTHBHOW JTOKYMEHTAIlMU Ha BCEX CTaIUAX MPOEKTUPOBAHUS U3AENUI N3 HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX
MaTepuaoB

ITK-1.3: BnageeTr HaBbIKaMH (POPMHPOBAHUS TEXHUYECKHX 3aJaHUH Ha IPHOOPETEHUE CHIPBS U BCIIOMOTATEIBHBIX
MaTEepPHUAIIOB JUIs IPOU3BOJCTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIUOHHBIX MATEPUAIIOB

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

uka (paznen) OIOIT: | b1.B./1B.04.01

2.1 TpeOoBaHus K NpeIBaAPUTEIbHOI MOATOTOBKE 00Y4aI0IIErocs:

MartemaTuyecKkui aHaIu3

dusuka

HGOpFaHI/I‘ICCKaH H OpraHn4ecCKas XuMus

Dusnueckass XuMus

Kpucramnorpadus

DHU3UKO-XUMHUUYECKHE OCHOBBI HAHOTEXHOJIOTHH

AnreOpa 1 reoMeTpHs

BBenenue B crieinanbHOCTD

2.2 JIncuMnJIuHbI M TPAKTHKH, VIS KOTOPbIX OCBOEHHE JAHHON AUCUMIIJIMHBI (MOAY./151) HE00X0AUMO KaK
npeauIecTByIOLIEee:

®u3nKa MPOYHOCTU U MEXAaHUUECKHE CBOWCTBA MaTEpHAJIOB

®a3oBBIe PaBHOBECHS H CTPYKTYPOOOpa3oBaHNe

Teopust TOMOTEHHBIX U F€TEPOreHHBIX IIPOLIECCOB

CHCHCCMI/IHap 10 HaIIpaBJICHUIO

IMToaroToBka K MpOIEAype 3alUThI U 3aIXATa BBITYCKHON KBaIH(DUKAIIMOHHON pabOTHI

ITpownsBoxacTBeHHAs NMpaKTHKA (TIPEIIUITIOMHAS TIPAKTHKA)

3. KOMIETEHIIMHA OBYYAIOUETOCSI, ®OPMHUPYEMBIE B PE3YJITATE OCBOEHUSI JUCIIUTIINHBI
(MOJYJIS)
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucuiuimHel "Ou3ndeckne cBOMCTBa TBEPABIX TeN'" MO HAIIPABJICHUIO IT0JITOTOBKU
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpaBieHHOCTH (poduito) Duznko crp. 4
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

ITK-1: CnocodeH aHAIU3HMPOBATH ONBIT BeyIMX OPraHu3anuii, opranu3oBbiBaTh nposegenue HUP no
NMPOEeKTHPOBAHUIO U Pa3padoTKe HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIHOHHBIX MATEPHAJIOB H BHEPATDH Pe3yJIbTaThI
HCCJIe0BAHMI B HOBBIE TEXHOJIOIHH

3HaTh:

Jus moctmxenns 11K-1.1: MeToasl n3MepeHHs MaTHUTHBIX, SJIEKTPUYECKHX, TEINIO()U3NIECKUX CBOICTB,
i depeHINaNbHbIA TEPMUYECKUH aHAIU3, TUIATOMETPHIO JUIS H3ydeHHs (pa30BbIX IPEBPAILECHHH;

YMmerb:

I[J'I}I JOCTUKCHUA TIK-1.2: HpOBO,Z[I/ITI: KOMIUICKCHBIC UCCIIEAOBAHUSA CTPYKTYPhI U CBOMCTB HaHOCTPYKTYPHUPOBAHHBIX
KOMITIO3UITMOHHBIX MaTCpHUAJIOB

Baanern:

Jns noctmxenus [1K-1.3: TepmuHOIOTHEH U3 00JIACTH (U3UKU TBEPIOTO HAHOCTPYKTYPUPOBAHHOTO MaTepHaia, METO1aMu
WCCIIEZIOBAHUS CBOMCTB U CTPYKTYpPHI TET

YK-1: CniocoGeH ocymiecTBJISTh NONCK, KPUTHYECKHIi aHAJIN3  CHHTe3 HH(OPMAHH, NPUMEHSATH CHCTeMHBIiT
TOZIXO/ /IISl PellleHHus MOCTABIEHHBIX 3124

3HaTh:

Jnsa noctrxenust YK-1.1: OcHOBHBIE OHATHSA U pa3Aeibl PU3NYECKUX CBOMCTB TBEPIBIX MAaTEpHAIOB

YMmers:

Jns noctrxenns YK-1.2: OcymiecTBIsTh MOUCK, KPUTUYECKUI aHAIN3 U CUHTE3 HH(POPMAIHH, IPUMEHSATh CUCTEMHBIH
MOAXO/ JUISl PEIICHUsI OCTaBICHHBIX 3a/1a4

Baanernb:

Jnsa noctmxenuns: YK-1.2: MetoaaMu moucka, CHCTEMAaTH3aIMK U aHATK3a HHGOpMAIHN

B pesysbTaTe 0cBOCHHS JUCHMILINHBI 00y4aIOLIUICS J0JKEH

3.1 |3narh:

3.1.1 [ ocHOBBI B3aIMOCBSI3M (PU3MUECKHX CBOMCTB HEMETAJUTMUECKUX TBEPBIX TEN, METAJUIOB M CIIABOB C MX
COCTaBOM, CTPOEHHEM U TeMITepaTypoil. MeToabl M3MepeHHUs MATHUTHBIX, 3IIEKTPHUECKUX, TeIIO(QU3NIECKIX
CBOMCTB, MU} PepeHInaNbHBINA TEPMUIECKUI aHATN3, AUIATOMETPUIO U M3ydeHHsI (Da30BBIX MPEBPAILCHU;

3.2 | YMmeTh:

3.2.1 | aHanM3MPOBATh U IPOTHO3UPOBATH 3aBHCUMOCTE (PU3MUECKHX CBOMCTB HEMETAJUTMUECKIX TBEPIBIX TEI,
METaJIOB U CIIJIaBOB OT MUKPOCTPYKTYPBI, COCTaBa, IIIOTHOCTH Ae(eKTOB KPHCTAIUTNUECKOH PEeIleTKY,
THIOJIOXKEHHMS B TIEPHOANYECCKON TaOJINIe SIIEMEHTOB, ()a30BOr0 COCTOSIHUS U TEMIIEPATYPBI;

3.3 | Bmagern:

3.3.1 | TepMuHONOTHEH B 00J1aCTH (PU3UKH U XMMHUH TBEPIOTO TeJa; MOCTPOCHHS JIOTHYHOH U CHO YCTHOM U
MMUCEMEHHOH peyr; OCHOBaMH 3HAHUH (DH3HUYECKUX CBOWCTB TBEPIBIX TEN, METOAaMH HU3MEPEHHI CBOMCTB
TBEPJIBIX TEIl.

4. OFBLEM JUCLMILINHBI (MOLYJIST)

OOwas TpyaoeMKocTb 33ET
YacoB 1o y4eOHOMY IIaHy : 108 Bunb koHTpONS B cemecTpax:
B TOM YHCIIE
ayJAUTOPHBIE 3aHATHS : 30 3a4eTHl §
caMocCTosiTeNbHas paboTa : 74,7

KOHTaKTHas pabora: 33,3

VKP: 3,3
5. CTPYKTYPA U COAEPKAHUME JUCLHHUIIIMHBI (MOAY.JIS)
Kon HaunmeHoBaHue pa3/ie/ioB U TeM /BU/A 3aHATHSA/ Cemecr | Hacos Jlutepartypa
3aHATH p / Kypc

Pazgen 1. Beenenue B pu3HuKy Ten10BbIX sIBJICHHI
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YUPECKACHUE BBICIICTO O6pa30BaHH§I

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

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

Pabouvas nporpamma auciHIUIAHB "DOU3MYECKUE CBONCTBA TBEPBIX TEI" 110 HAMIPABICHHIO MTOATOTOBKU

(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpaBieHHOCTH (poduito) Duznko crp. 5
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»
1.1 OCHOBHBIE IOHATUA U OIpeAeneHus. TelnoBas 3Heprus TBEpIOro 8 2 JI1.1 J11.2 J11.3
tena /Jlex/ JI1.4 JI1.6J12.1
J2.2J12.4 J12.5
0109233
1.2 W3yaeHne 30HHON CTPYKTYpHI kKprcTaios /T1p/ 8 2 JI1.1J11.2 J11.3
JI1.4 JI1.6J12.1
J2.2J12.4
010223354
1.3 [IpumeHeHNe KepaMUIECKUX H3OJIMOHHBIX MaTepraioB /Cp/ 8 26 JI1.1 J11.2 JI1.3
JI1.4J11.5
JI1.6J12.1 J12.2
J12.4
01223354
Pa3znen 2. DiekTpuyecKue CBOHCTBA TBEPABIX TeJl
2.1 OJEKTPOHBI B TBEPAOM TeJle. DIEKTPUUECKas IPOBOAUMOCTD B paMKax 8 4 JI1.1J11.2 J11.3
KIJIACCUYECKOM M KBAaHTOBOM TEOPUU CBOOOAHBIX 3JIEKTPOHOB /JIek/ JI1.4 J11.6
JI1.7J12.1 J12.2
J12.4
313233
2.2 [onspuzanus TMAIEKTPUKOB B IEPEMEHHOM dJIeKTprueckoM mose /I1p/ 8 4 JI1.1J11.2 J11.3
JI1.4 JI1.6J12.1
J12.2712.4
01323354
Paznen 3. DnekTpodusnyeckne cBoiicTBa AN3JIEKTPUKOB, MeTALI0B
M NOJIYNPOBOAHUKOB
3.1 DneKTpoPU3HIECKUE CBOMCTBA IMEKTPOU3OIAIIHOHHON KEPAMUKH. 8 4 JIT.1JI1.2 JI1.3
DneKkTpo(HU3NIECKUE CBOWCTBA AIEKTPETOB, MbE303JICKTPHKOB, JI1.4 JI1.6
CETHETOINMEeKTPUKOB /JIek/ JIL.7J12.1 J12.2
J2.3J12.4
2102233
32 CynepuoHHas NpoBOAUMOCTE. [IprMeHEHNE CyIEpHOHHBIX IPOBOIHUKOB. 8 4 JI1.1J11.2 JI1.3
du3nueckye CBOMCTBA MOIYIIPOBOJAHUKOB. TepMOAIEKTpUUECKHE JI1.4 J11.6
SIBIICHUS. ATMa30110100HbIe TOIYIPOBOIHUKY /JIex/ JI1.7J12.1 J12.2
J2.3J12.4
0102233
33 OcHOBBI MeTO/10B iepuBaTorpadun /I1p/ 8 4 JIL.1JI1.2 JI1.3
JI1.4 JI1.6J12.1
J2.2J12.3J12.4
01223354
34 DnexTpodu3ndeckre CBOMCTBA TUIIEKTPHUKOB, METAIIOB U 8 26,7 JIT.1JI1.2 JI1.3
MOJyNpOBOAHUKOB /Cp/ JI1.4 J11.6J12.1
J2.2J12.3J12.4
010223354
Pa3znen 4. MaruuTHble CBOMCTBA
4.1 SIBneHue MarHUTHOM HosIpr3aniy. MaraeTnsM metasuios /JIex/ 8 2 JI1.1J11.2 JI1.3
JI1.4 J11.6J12.1
J22J12.3J12.4
2102233
4.2 AnTH(EppOMarHeTH3M U GpeppumMardeTusM. JJoMeHHas CTpYKTypa. 8 2 JIT.1J11.2 J11.3
MarsuTHble CBOICTBA >kene3a. MarHUTHbIE U 2JIEKTPUYECKUE CBOMCTBA JI1.4 JI1.6J12.1
ANEKTPOTEXHUYECKOH CTau. J22J12.3J12.4
MarHuTHbIe MaTepUabl ¢ 0COOBIMHU MMapameTpaMu. MarHUTOTBEP/IbIC 213253

(bepputsl. du3nveckue CBOMCTBA MATHUTOIUAIEKTPUKOB. CILIaBBI CO
CTeHaTbHBIME (PU3HUeCKUMHU cBoMcTBaMu /JIex/
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucuiuimHel "Ou3ndeckne cBOMCTBa TBEPABIX TeN'" MO HAIIPABJICHUIO IT0JITOTOBKU
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpaBieHHOCTH (poduito) Duznko cTp. 6
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

43 MarsuTHbIE MaTepHabl ¢ 0COOBIMH ITapaMeTpaMu. MarHUTOTBEp/IbIe 8 2 JI1.1 J11.2 J11.3
¢bepputsl. duznyeckue cBOMCTBA MATHUTOAMANEKTPUKOB. CIIaBbI CO JI1.4 JI1.6J12.1
CrHeNUMaTbHBIMU (PU3HUECKHMU CBOMCTBaMu /JIek/ J2.2J12.3 J12.4

313233

4.4 [Mpumenenue GeppuTOB, MATHUTOAUITEKTPUKOB /Cp/ 8 22 JIT.1JI1.2 JI1.3

JI1.4 J11.6J12.1
J22J123712.4

21323354

Pa3nen 5. Unast koHTakTHasA padora

5.1 VHnuBrayanbHBIe KOHCYIBTAINH, TeKyIHit KoHTpob /KP/ 8 3,3 JI1.1J11.2 JI1.3
JI1.4 J11.6J12.1
J22J12.3712.4

3105232354

6. POH/JI OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

BOHpOCI:-I K OK3aM€HY, OTUCTHI IO MTPAKTUYCCKUM 3aHATHUAM

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUA M MHbIEe MATEPHAJIbI VIl TeKYIIeil aTTecTauuu

OTYeTHI 10 MPaKTHYECKOH paboTe U MPUMEpP BapraHTa BOIIPOCOB Mpe/IcTaBleHbl B DOHIE OIIEHOYHBIX CPEICTB
MIPOMEKYTOUHOM aTTECTAlUU 1Mo aucuuiuinHe "du3ndeckue cBoicTBa TBEPABIX Tem"

6.3. TunoBbie KOHTPOJIbHBbIE€ BOIIPOCHI M 3a/IaHUA JIA l'lpOMe)KyTO‘IHOﬁ aTrrecTalnumn

Bonpocsl k 5k3aMeHy

1.

OnektpoHHO-AehopMaronHas nosspusanus. Popmyna Jlopenn-Jlopenna n Kinaysuyca-Moccotn. MossipHast

pedpaxmus.

2. CTpyKTypa MarHUTHBIX MaTe€pUaoOB C MOBBIILIEHHON KOAPIUTUBHON CUION M OONBIION MIOTHOCTHIO 3alUCH
UH(OPMaLNK IIPH IepeMeNICHUH HaMarHHIUBAIOIETO 10,

3. INonspusanus nornHoro cmeuieHus. @opmyna bopHa.

4. MarautoTBepasie GeppuTsl. XHMMUUECKHUI COCTaB, KPUCTAIIMYIECKAst CTPYKTypa, CHOCOOBI UX IOJTy4CHUS.
MarsHuTHbI€ U 371€KTPUYECKHE CBONCTBA.

S. TemmepaTypHas 3aBHCHMOCTH MOJSPH3YEMOCTH HOJAPHBIX AMAIeKTpukoB. @opmyna Jlamxesena-/lebas.

6. ®u3nuecKye yCIOBHs BbICOKOKOALUTHBHOIO COCTOSIHUS. MarHUTOTBEPABIE METAJUIMYECKUE CILIABBI.

Kpucranniyeckas cTpykTypa, MarHUTHBIE U 3JIEKTPHYECKHE CBOMCTBA.

7. HoHnHo-penakcanonHas nonspusanys. MurpannoHHas HOHHAS MOJSPU3ALIUL.

8. CTpyKTypa MarHUTOIUIIEKTPUKOB. Crioco0 mosrydeHusl. MarHUTHBIE CBOMCTBA B IMOCTOSIHHBIX H TIEPEMEHHBIX
HOJISIX.

9. MHUKpPOCTPYKTYpa ANINIEKTPUYECKON MOCTOSHHOW B 1OJI€ CBETOBOM BOJHEL Pe3oHaHcHbIe 3¢ dextsl. HopmanbHas
U aHOMaJIbHasl IUCIIEPCUSI CBETA.

10. XUMUUECKUH cOCTaB, KPUCTANINUECKAsl CTPYKTYpa, MAarHUTHBIEC M JJIEKTPUYECKUE CBOMCTBA BBICOKOYACTOTHBIX
(dheppuros.

11. IlepexoaHsle MpoILECChl MPU BKIIOYEHHH U BBIKJIIOUYEHUH MOCTOSHHOIO TOJIS.

12. MaranuTHbIE MaTepHaibl C MIPIMOYrOJIBHON IMeTiell TrcTepesnca W OOJIBIION CKOPOCTHIO ITepeMarHNINBAHHUS.
Tepmuueckas o6padotka peppuros. TOHKHE MATHUTHBIE IIIICHKH.

13. INonsipu3anus B CHHYCOUAANBHOM MHONAPU3YIOLIEM I0Jie. AKTUBHAsA M PEaKTUBHAs MONSPU3ALHSL.

14. MarauTtomsrkre GpeppuThl. XUMHYecKHi coctaB. Kpucrammmueckas crpykrypa. CaMoOIpon3BOJIbHAS
HAaMarHMYCHHOCTh. MarHUTHBIE U YJIEKTPUIECKHE CBOWCTBA.

15. JusnexTpuueckue moTepu B AUNIEKTPUKAX C PEIAKCAllMOHHOW MOJsApHU3alMed U CKBO3HOM MPOBOJUMOCTHIO.
16. Kpucrammmyeckas CTpyKTypa 37eKTpoTeXHHUeCKOH cranu. [lnactuueckas nedpopmanus. Tepmudeckas
00paboTka. MarHUTHBIE U JJIEKTPHUECKUE CBOICTRA.

17. TaHreHc ymia audiaeKTpuYecKux norepb. KomiiekcHas nuanekrpudeckas npoHunaeMocts. Iuarpamma Koyna-
Koyna.

18. OnekrporexHuueckue cranu. JXKenezo-kpeMHucTast cTagb. OCHOBHOW XMMHUYECKMH COCTAaB CIUIABOB M COCTAB IO
TPUMECSIM.

19. UactoTHas U TeMIepaTypHas 3aBUCHMOCTb IUAJIEKTpHUeckux napamerpoB. CooTHomieHus Jlebas.

20. XKenezo, xene30k00anbTOBBIEC CIUIaBbl. XUMUUECKHH coctaB. Kpucramummueckas cTpykTypa. MarHuTHble 1
JNIEKTPUUECKUE CBOUCTBA. IlepCcrieKTUBBI OBBIILIEHUS KAUECTBA.

21. INonukpucTammuueckue TUIEKTPUKU. Ponb 0apbepoB B ONpeAelIeHHH AUDICKTPUUECKUX XapaKTEPUCTHUK.
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HapannenLHHe 1 TIOCJICAOBATCIBHBIC CXCMbI 3aMCIIICHU.

22. MarHuTHbIA TUCTEPE3UC. XapaKTEPUCTUKU TEXHUYECKOH KpWBOW HamarHW4duBaHus. OnpenereHue KOHCTaHT
MarHUTHOH aHU30TPOIHH.

23. CxeMBlI 3aMeIIeHNsT MHOTOCIIONHBIX TUAIEKTPUKOB. MoJens 3epeH U mpocioek. O0o0menHas 6apbepHast MOIEINb.
24. ®DeppomaraeTnsM, aHTudGeppomMaraeTusy, peppumaraernsM. Kpusble HaMarHUUUBAHUSL.

25. CrpykTypa moiauMepoB. MexaHHUecKue M 2IEeKTPUUECKUE CBOMCTBA AMAIEKTPUUECKHX IIJIacTMacc.

26. Y3KOIMOJIOCHBIE TTOJTYIPOBOTHHKOBEIE MaTepHasbl. OKCHIHBIC OIYHPOBOIHUKH, CITIOCOOB X MOTYICHHUS.
27. Bricokotemneparypusie (apdopsl. BeicokodacToTHas H30IAIIMOHHAS KEPaMUKa.

28. XaabKOTEHUBI, CENCHUIbI, TeJUTYpUAbl CBHHLA, MeaH, cepedpa. ClloKHbIE COeTUHEHUSI.

29. DeHOMEHOOTHYECKHH TTOIX0]] K 00BICHEHHUIO 3eKTpeTHOro 3¢ dekra. OOpasoBaHue rereposapsiia U
romMo3apsja.

30. 30HHas CTPYKTypa KpeMHUsI U TepMaHus. DIeKTpo(du3niecKkue cBoiicTBa coennHeHni Tumna A2BS5 Ha ocHOBe
UH]YSL, TaJaIuHUS, alIOMHHES, CypbMBI, apceHuna, gocdopa.

31. DNEeKTPOCTPUKINS U be309P(PEKT B CETHETOMNIEKTPUKAX. DIEKTPOONTHUCCKUI P PEKT.

32. 30HHAs CTPYKTypa MOIYIPOBOJHUKOBEIX MaTepnasioB. PaBHOBECHas! KOHIIGHTPAIHS 3JIEKTPOHOB U JBIPOK B
MOJYIPOBOAHUKAX, COAEPKALIUX JOHOPHI U akuenTopsl. [TodydeHue norynpoBoJHUKOBBIX MaTEPHATIOB.

33. ITbe3oanextpryeckuii 3¢ dext. Terzopsl nonspuzanuu. IlomydeHne MaTpuLbl MbE30MOIYIEH KPHCTAIIOB.
34. IIporoHHBIE IPOBOAHUKH. MeXaHU3MBI TPOTOHHOTO TPAHCIIOPTA B KPHUCTAJIIAX.

35. KBapr xax npe3o3mekTpuk. CriocoOs! ero momydenus. [IpuMeHeHne MbE303IEKTPUKOB B PAIHOIICKTPOHUKE.
36. CynepuoHHasi IPOBOJUMOCTh KpUCTamIoB. CTpoeHHe U CBOICTBAa MIPOBOIHUKOB BTOPOTO POAA.

37. JloMeHHas CTPYKTypa W TMCTEPE3UCHBIE SIBIICHUSI CETHETORIEKTPHKOB.

38. Orenka oOpazoBaHns KedeKToB. 3aKOH CIyJalHbIX OmykmaHuit un muddysus B kpucramuiax. 3axoHs! uka.
YpaBaenune HepHcra-OiHImTelHA.

39. TepMosHAMUYECKUH MOAXOMA K OOBSICHEHHIO CETHETOMIEKTPHUECKOTO COCTOSHHUS. J[MHaMuueckast Teopus
CETHETOIEKTPUKOB.

40. OmnpeneneHne MOABIKXHOCTH HOCHTENECH 3apsAaa B AWAIEKTPUKAX. MUKPOCTPYKTYpa yAENbHON HOHHOM
3NIEKTPOINPOBOAHOCTH AUDIEKTPUKOB.

41. AHTHCErHETOTEeKTPUKH. OCHOBHBIC (PH3MYECKHE CBOWMCTBA CETHETOICKTPHKOB.

42. Tepmonenonsapuzanus. CriocoOBI MOTYIEHUS IEKTPETOB [IprMEeHEHNE 3IIEKTPETOB B TEXHUKE.

43. Crioco0B! MOMYYEeHHUsI CeTHETOAEKTPUKOB. THTaHAaT Oapus Kak cerHeTodeKTpuk. [Ipumenenue
CErHETOANIEKTPUKOB.

6.4. Kputepuu oneHuBaHUA

[IpoBepka kauecTBa YCBOSHHsI 3HAHHIA CTYIEHTOB 10 AUCHUTUTMHE «DU3HUYECKUE CBONCTBA TBEPBIX TEI» OCYIIECTBISIETCS
CJICAYIOIINM 00pa30oM: TEKYIUI KOHTPOIb - THCEMEHHBIC OTBETH Ha KOHTPOJBHBIE BOTIPOCHI, @ TAKXKE MOJITOTOBKA OTYETOB
10 TeMaM MPAKTUUECKUX 3aHATUM, KOTOpPbIE CAAET CTYJIEHT B TeUeHUE ceMecTpa. MTorosas arrecranus KauecTBa yCBOCHHS
3HaHU 3aBeplLIaeTcs 9K3aMEHOM, Ha KOTOPOM Y CTYAEHTOB MPOBEPSIETCS] YCBOCHUE TEOPETUUECKUX 3HAHUN AUCIUITIIMHBI
«Dusznyueckre CBOWCTBA TBEPABIX TEID».

CryaeHT JoImycKaeTcs K ciaye 9K3aMeHa B KOHIIE CEMECTpa Py HAMCAHUM OTYETOB 110 TeMaM MPAKTUUYECKUX 3aHATHHI U
OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI IO OCHOBHBIM TeMaM JIEKIIMOHHBIX 3aHATHH. DK3aMeHalMOHHAs OLIEHKA CTaBUTCS Ha
OCHOBAHHMHU MMMCbMEHHOTO U YCTHOTO OTBETOB IO 3K3aMEHAIIMOHHOMY OmiieTy. OlieHKa «OTIMYHO» — CTYACHT OOHAPYKHUIT
BCECTOPOHHEE, CHCTEMaTHIECKOE 1 TITyOOKOEe 3HAHKE YI4eOHO-TIPOrpaMMHOT0 MaTepuana. McdepnbiBaromie,
[IOCJIEZI0BATENBHO, TPAMOTHO U JIOTUUECKU CTPOMHO €ro U3Jiaraer, He 3aTpYy/AHSAETCs C OTBETOM IIPU BUJJOM3MEHEHUH 3aJaHUsl.
[IpaBunbHO 0OOCHOBBIBACT MPUHSATHIC PEIICHUS, BIAJICET PA3HOCTOPOHHUMH HABBIKAMH U TPUEMaMU BBIMIOJTHEHUS
MPAKTUIECKUX PaboT. MOKET caMOCTOATENLHO 00001IaTh M U3JIaraTh MaTepHal, He IOMyCKask ONIMOOK, YSICHUJI B3aUMOCBSI3b
OCHOBHBIX IOHSITHH JUCITUTLTIHEI M UX 3HAUYEHUE IS TproOpeTeHus mpodeccuu. ONeHKa «XOPOIIoy» — CTYJASHT TBEPJIO
3HAeT y4eOHO-NPOrPaMMHBII MaTepHall, IPAaMOTHO U IO CYIIECTBY M3JIaraeT ero, He JOMyCKAaeT CYHIECTBEHHBIX HETOYHOCTEH
B OTBETE Ha BOMPOC. MOXKeT MPaBIWILHO MPUMEHUTH TEOPETHIECKHUE MTOJIOKESHUSA U BiaieeT HEOOXOIUMBIMHI HaBBIKAMH TIPH
BBITIOJTHEHHUH MPAKTUYECKUX 3aAaHuid. OIeHKa «yJOBJIETBOPUTEIBHO» — CTYIEHT OCBOMJI TOJIbKO OCHOBHOM MaTepHall, HO He
3HAET OTIENBHBIX JeTaleH, JOMyCKaeT HETOUHOCTH, HEIOCTATOYHO MPAaBIIbHBIE (POPMYITHPOBKH, HAPYIIAET
MOCJIEJ0BATEILHOCTh U3JI0KEHUS IPOTPAMMHOI0 MaTepualia U UCTBITHIBAET 3aTPyAHEHHS B BBIIIOJHEHUHN MPAKTHUECKUX
3aJJaHuH.

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MO LY JIS)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi IuTEpaTypa

ABTODEIL, | 3arnaBue | W3zpatenscTBoO, | Pecypc
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype

JI1.1 | KopumnoBnda A. A., | ®Pu3mka TBepaOTo Tena: yaedHoe mocobue HoBocubnpcek : 3bC
O3HoG6uxuH B. I, (https://biblioclub.ru/index.php?page=book&id=228969) HoBocubupckuii
Cyxanos U. U., rOCyJIapCTBEHHBI
XomsBko B. H. ¥ TEXHUYECKUU

YHHBEPCHTET,
2012

JI1.2 |Kurrens Y., I'yce BBenenue B ¢pu3uky TBepaOrO Tema: [yueOHOE PYKOBOJCTBO | Mockga:

A A [Anbsnc], 2013

JI1.3 |I'psizyHoB B. 1., ®du3nveckre CBOWCTBAa MaTepHaIoOB: yieOHOE ITocooue Mocksa : 9BC
I'pezynosa T. 1., (https://biblioclub.ru/index.php?page=book&id=461082) OJIMHTA, 2020
Knemosa O. A.,

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

JI1.4 |IlnoxoB A. B., du3nvecKre U MEXaHNUECKUE CBOMCTBA MaTEPUAIOB: yIeOHUK HoBocubupck : OBC
[Momemox A. 1., (https://biblioclub.ru/index.php?page=book&id=575603) HoBocubupckuit
[ImoTHukoBa H. B. TOCYJIapCTBEHHBI

¥ TEXHUYECKUU
YHHBEPCHUTET,
2018

JI1.5 |Tapmmn A. I1., KomMrmozuiimonHeie Matepralibl B MAITHHOCTPOSHHUH. CaHKT- 9BC
3aiiues I'. I1,, Kepamudeckue MaTepuaibl: yaeOHOe mocoOue st By30B IerepOypr :
Tlapmmn A. T1L (https://e.lanbook.com/book/324953) Jlans, 2023

JI1.6 |3amkoBa H.I'., ®du3nka TBEpAOTo Teda. DIEKTPOHHBIE CBOMCTBA TBEPABIX TEI: Kpacnospcek : 3bC
Kannyn B.C., yuebHOe nmocobue Cubupckuit
Hparantok O.H., (https://znanium.com/catalog/document?id=432992) (benepaabHbII
OBuunHMKOB C.I. YHUBEDPCHTET,

2022
JI1.7 | Apxunos B. I1., [TpoBOJHUKY M TUAJIEKTPUKHU B JCKTPOCTATHYECKOM I10JIE: Kazans : 9BC
Temuuxos A. H. y4e0HO-METOIUNIECKOe TTOCOOHE Kazanckuit

(https://biblioclub.ru/index.php?page=book&id=713908) HAIMOHATBHBIN
HCCIIeIOBATENbCK
5078
TEXHOJIOTHYECKH
11 YHUBEPCUTET
(KHUTY), 2023

7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI2.1 [T'yproB B. A, ®dusmKa TBEPOTo Teja Ui HHXKEHEPOB: yueOHOe mocodue Mocksa : 9BC
Ocaynenko P. H. (https://biblioclub.ru/index.php?page=book&id=233466) TexHochepa,
2012
JI2.2 | Bypmuctpos B. A. CTpyKTypa, HOHHBIN OOMEH U IIPOTOHHAS HPOBOANMOCTB YensaOuHCK : OBC

MOJUCYPbMSHON KPUCTAITMUECKON KUCIOTHI: MOHOTpadus W3narensctBo
(https://library.csu.ru/rbooks2/view2? YensOuHckoro
code=local/007703/burmistrovva) TOCYIapCTBEHHOT

0 YHMBEpCHTETA,

2010

JI2.3 | banmux A. [1., Matepuarbl 3IeKTPOHHOHN TeXHUKH: [lomynpoBoAHUKH. HoBocubupck : 9BC
Juxapesa P. IT., ITpoBoxHUKOBEIE MaTepHabl. MarHUTHBIE MaTepHaibl: yaeOHOe HoBocubupckmii
Pomanosa T. C. nocobue rOCYJapCTBEHHBI

(https://biblioclub.ru/index.php?page=book&id=573767) 1 TEXHUYCCKUIA
YHUBEPCUTET,
2017
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.4 |Opnosa H. b., ®Du3KKa TEIUIOBBIX SIBICHUI B ra3ax U KOHJIEHCUPOBaHHBIX HoBocubnpcek : 9BC
Jy6posckuii B. T'. cpenax: COOpPHHUK TeCTOB: yueOHOE mocobue HoBocubupckuii
(https://biblioclub.ru/index.php?page=book&id=576732) rOCYIapCTBEHHBI
¥ TEXHUYECKUU
YHHBEPCHTET,
2019
JI2.5 | Mupomkus B. IT., MarnutHsle MaTepuansl ¥ npubopsl. [IpakTukym: yueGHOoe CaHKT- 9BC
lapeeB K. T. nocoOue JuIs By30B IetepOypr :
(https://e.lanbook.com/book/385799) Jlanb, 2024

7.2. Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANMOHHOI ceTn "UHTepHeT"

31 |Jlans [DnexTpoHHBIH pecypc] : anekTpoHHO-0nOmmoTeunas cucrema (9bC) / m3narenscrso Jlans. URL:
http://e.lanbook.com/

D2 | YHuBepcureTckas 6M0nuoTeka oHIaiH [DNeKTpoHHBIH pecypc] : aaekTpoHHo-0ubnnoreunas cuctema (ObC) / OO0
Jupextmenua [Maomumunar. URL: http://biblioclub.ru/

93 | IOpaiiT [DnekTpoHHbIH pecype] : anekTpoHHO-0nOIHoTeuHas cucrema (ObC) / m3matenscrBo IOpaiir. URL:
https://urait.ru

94 |eLIBRARY.RU [OnexTpoHHSIH pecypc] : anekTponHas 6ubanoTeka / Hayd. snektpon. 6-xa. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe o0ecnieyeHmne

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

1O Kaspersky

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CHCTEMbI

1. DneKkTpoHHBIN KaTanor HaydHoU oubmotekn Uenl'Y [DnekTpoHHbI pecype] : 6a3a nanubix / Yens6. roc. yH-T. —
Yenstounnck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
s*ypHanel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum nocrymna: Toneko u3
CETH yHHBEpCHTETa. — TEKCT : SMEeKTPOHHBII.

3. Web of Science : MynbTHANCIUILIMHAPHAS pedepaTHBHas 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pexxum gocryma:
I71s1 3apeructpup. noas3opateneit Yenl'Y. — TekcT : 31eKTpOHHBIN.

4. Scopus : pedeparusnas 6a3a qanubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. anri1. — Pexum nocryna: st
3apeructpup. nonp3osateneit YUenl'Y. — TekcT : aeKTpOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHri1. — PexuM A0CTyma: Al 3aperkucTpup. Moab3oBaTeneit
Yenl'V. — TekcT : aNeKTpOHHBIN.

8. MATEPHAJ/IBHO-TEXHUMYECKOE OBECIIEYEHME JUCIIMITJINHBI (MOJAY JIA)

OcBOeHUE AUCIUIUIMHBI OCYIIECTBIACTCS B y4eOHOM ayIMTOPUH IIEpBOTO KOpITyca, pacCUUTaHHOM Ha 25 cryneHToB. Eciu
3aHATHUS BELYTCs Ul IOTOKA CTYAEHTOB, TO JUCLUIUIMHA BEJETCS B JIEKIIMOHHOMN ayAUTOPUH IIEPBOTO KOpITyca,
paccuuranHoi Ha 100 CTyqeHTOB.

JIJ1s yCTIenHoTo 0CBOCHHS TUCIIMIUTMHBI ayTUTOPHS JOJDKHA OBITH 000PYI0BaHA MYJIbTUMEIUHHBIM KOMIUIEKCOM U 9KPaHOM
JUISL IEMOHCTpALMK CIaiI0OBBIX Tpe3eHTaIHi.

© ®I'BOY BO «Henl'V»




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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucuiuimHel "Ou3ndeckne cBOMCTBa TBEPABIX TeN'" MO HAIIPABJICHUIO IT0JITOTOBKU
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpaBieHHOCTH (poduito) Duznko crp. 10
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

Vcrionp3yroTest 3IeKTPOHHBIN YNTaIBHBIN 3a1 HaydaHo# onbimotexn Yenl'Y (aymutopus 206) u yaeOHas 1abopaTopust
BBIYHUCIIUTENBHOHN (pu3uku kadenpsl TeopeTudeckoil pusuku (ayauropus 222) 11 caMOCTOATENbHON pabOTHI CTy/EHTa,
OCHAIIICHHbIE TIEPCOHAILHBIMI KOMIIBIOTEpaMH, MYJIBTUMENHHON annaparypoil. B aynmuropusx obecnieden gocTyn K
Pa3ITMYHON CIPaBOYHON JINTEPATYpe, SHIUKIOIEANIM, ONOIHOTpadIeCKIM U TOJTHOTEKCTOBBIM 0a3aM JTaHHEIX,
nH(OPMAIMOHHBIM pecypcam «HTepHeT».

9. METOAUYECKHUE YKA3AHUA 1JIS OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUITIMHBI (MOAY JI51)

ITpn n3ydeHnn TaHHON TUCIIUIIIMHEI HCIOIB3YIOTCS JIEKIIMOHHBIE, TPAKTHYECKUE 3aHATHS U CaMOCTOSITeNTbHAs paboTa
CTy#eHTOB. Ha IeKIIMOHHBIX 3aHATUSAX IPENoJaBaTelh N3IaracT OCHOBHOE COJEpKaHUE TeM IporpaMMel. IIpopaboTky
JIEKIIMOHHOTO MaTepuaia >keJaTebHO MPOBOJUTD KaK MOCie KaX0TO 3aHATHS, TaK U MO 3aBEPIICHUIO TEMbL. TO MO3BOJIUT
CBSI3aTh BOSIIMHO ITOJYYCHHBIC CBEACHHS M COCTaBUTH IICTBHYIO KapTHHY.

Ha mpakTHyaeckux 3aHATHAX PaCCMaTPUBAIOTCS SKCIIEPUMEHTANTbHBIC (PU3NKO-XUMHUIECKHE METOBI HCCIICOBAHI
Pa3NUYHBIX 00BEKTOB, YTO CIIOCOOCTBYET 3aKPEIUIEHUIO TEOPETHUECKOTO MaTepuania.

Ba)XHBIM MOMEHTOM TIPH U3y4CHUH JFO00H AUCIUTUTHHEL SBISCTCS OpraHU3aIsI CAMOCTOSATEIbHOM paboThl. [1pu ocBoeHHH
MaTepuala He CIIeyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMHHAHHIO ITPUBEICHHBIX OIpe/IeNIeHnH, (OPMYITNPOBOK
MOJIOKEHUH, ecn TpeboBaHMs K BaM npsiMo He yka3sIBaroT Ha 3T0. BrionHe 3¢ (GeKTHBHOM MOXKET 0Ka3aThCs MOMBITKA
MIOHATH CYTh SIBJICHUS, BBIPA0OTaTh CBOE OTHOILLEHHUE K HEMY, OTMpasich Ha MaTepHall, CoepKalliics B peKOMEHI0BaHHOM
nurepartype. CkazaHHOE 0c00eHHO 3(h()eKTHBHO, KOT/Aa Pedb HICT O TAKUX TPCOOBAHMAK, KAK IIOHUMACT FIIH «AMEET
npexcrasienue». Hamporus, eci Bel nmeere meno ¢ TpeboBaHUEM K JEATETBHOCTH «IOJDKEH YMETBY, TO PEKOMEH TYeTCs
MOYIPAXKHITHCS B COOTBETCTBYIOIIEM BHJIE JESITEIbHOCTH.

B cnyyae npuMeHeHHs Tpu 00Y4CHUH AUCIUTUTHHEL SJICKTPOHHOTO 00YYeHHs, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOIMXCsI ¥ TPEHOAaBaTENs OCYIIECTBISIETCS B PEXKUME PEATFHOTO BPeMEHH (OHIAHH-IeKIN
(BeOuHApBI), 4aTHI, BUACO-KOH(GEPEHINN | Ap.) WX OTJIOKEHHOTO BPeMEHH (CHCTeMa AUCTaHIMOHHOTO 00yderus Moodle,
MS Office365, popymsl, 31eKTpOHHAS TOYTA H AP.).

ITpu 0OydeHny JHI C OTPaHUYICHHBIMHI BO3MOXKHOCTSMH 3[JOPOBBSI AJICKTPOHHOE 00YUICHHE, TUCTaHI[OHHEIC
00pazoBaTebHBIE TEXHOJIOTHH MPETyCMaTPHBAIOT BOSMOXXHOCTH IIpHeMa-TIepeiaui HH(GOPMAIUX B JOCTYITHBIX IS HUX
(dhopmax.

Peanm3anust qUCHMIUTMHEI ¢ TPUMEHEHHUEM 3JIEKTPOHHOTO 00yYeHHMs, TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (faee
— 30, I0T) ocymiecTBnsieTcss HA 0OCHOBaHHUHU «[10JI0KEHNMS O peann3alui OCHOBHBIX U JIOTIOJTHUTEIBFHBIX 00pa30BaTeIbHBIX
IpOrpaMM C IPUMEHEHHEM JIEKTPOHHOTO 00ydeHNUS U JUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHII B (heepaTbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBanus «UensOMHCKUN rocynapcTBEHHbIH
yHHBepcHTeTY, «[10705KeHNs 0 TTOpsAAKEe 3aUeTa 00YJIAONIIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTEIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIINX
00pa30BaTeNbHYIO AATETLHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, AUCHUILTUH (MOYJEH), MPAKTHUK, JOMOTHUTEIBHBIX
00pa30BaTENLHBIX MPOrPAMM» MMOCPEICTBOM MEKTPOHHON HHDOpMAIMOHHO-00pa3oBaTenbHOl cpensl PTBOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasix ((hopc-Maxop U T.I1.) IPU peastn3aiii 00pa3oBaTeIbHON ACATEITLHOCTH C
npumeHenueM D0, JIOT MoryT npuMeHSTh KOMIIOHCHTHI, HE BXOAAIINE B IIEPEUCHb 3IEKTPOHHON HH(OPMAIIOHHO-
00pa3oBaTeNbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIUJTHOCTBIO H OT'PAHUYEHHBIMHU BO3SMOKHOCTAMMU 31O0POBbA

OcBoeHHME MUCHMIUIMHBI HMHBaJHIAMH M JUIAMA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbSl OCYILIECTBISIETCS C
WCITONIb30BAaHHEM CIICIHAJBHBIX TEXHHYECKHX CPEICTB M WH(POPMAIMOHHBIX TEXHOJOTHH, IPEIOCTaBIAEMBIX PecypcHBIM
y4e0HO-METOMYECKUM IIEHTPOM 110 OOYYECHHIO MHBAIMIOB ¥ JIMI C OTPAaHWYCHHBIMH BO3MOXHOCTSIMH 310poBbs Yenl'V mo
3ampocy oOydaromierocs (MOOHIBHBIC CIICIMANbHBIC TEXHHYECKHE CPEACTBAa I JIMIl C HApYIICHHSIMH 3peHHS H C
HapYIICHUEM CIIyXa, ACCUCTUBHBIC HH)OPMALMOHHBIC TEXHOJIOTHH).

ITpn HEOOXOAMMOCTH JUTA OOYJAIOIIMXCS C HApYIICHHSMH 3pEHHS Ha pabdodnmx MecTaxX sl MPOBEACHHS IPAKTHYCCKUX WIH
71a00paTOPHBIX 3aHATHH YCTaHABIMBAETCSA CICNHATbHOE IPOTpaMMHOE oOecHedeHne (IporpaMMa pedeBOd HaBHTAIUH,
peueBbIe CHHTE3aTOPBI, SKPAHHBIE JIYIIHI).

B yueOHple ayguTopmu obecrednBaeTCs OCCHIPENATCTBEHHBIH JOCTYN Uil OOYYaroUXCsl C HMHBAJIUAHOCTBIO U C
OTpaHWYECHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBS. B Kaxmol ayauropmm, Tie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETICTBYIONIEE KONMYECTBO MECT I OOYJaIOMUXCI C y4eToOM
HapYIIEHUH UX 37J0POBBS.

Jlns ocBOGHHS MUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmbOimoreke Yenl'Y, ¢ MOMOIIBIO CHENUATBHBIX TEXHWYECKHX CPEICTB;
JIOCTYI € MOMOIIBIO CHEHUATBHBIX TEXHHYECKUX W MPOTPAMMHBIX CPEICTB K JIEKTPOHHBIM HCTOYHHUKAM, MPEACTABICHHBIM B
(hopMe IEKTPOHHOTO JOKYMEHTAa B (poHIe HaydHOH OnbnroTekn Yenl'Y win 31eKTpOHHO-ONOIMOTEYHBIX CHCTEMAX.
Y4eOHO-MeTOAUYEeCKHe MaTepHaibl Uil OOydJarommxcss W3 YHCiIa MHBAIMAOB WM JIMIl C OTPAHWYCHHBIMH BO3MOKHOCTSIMH
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouvas nporpamma auciHIUIAHB "DOU3MYECKUE CBONCTBA TBEPBIX TEI" 110 HAMIPABICHHIO MTOATOTOBKU
(cnenmanbHocTh) 22.03.01 "MaTepuasioBeieHre ¥ TEXHOJIOTHH MaTepHasioB" HanpaBiieHHOCTH (1poduiio) Ousuko crp. 11
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

37I0POBBSI IIPEIOCTABIIOTCA B (hOpMax, agalTHPOBAHHBIX K OTPAHMYCHUSM HX 3[0POBBS M OCOOECHHOCTSAM BOCIpPUSATHS
nHpOpMaLIUH.

Jnst MHBaNMIOB M JIMI[ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
HOJIHOCTBIO OCYIIECTBIEHO C UCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.

IMpu mpoBemeHMM MPOMEXYTOUHOH AaTTECTAI[MM IO JUCHHUIUIMHE OOYJAIONMMCS C HHBAJIUAHOCTBIO U C OTPAHWYECHHBIMH
BO3MOXKHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS M0 MX 3asABJICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpMe B 3aBHCHMOCTH OT HX
WHIVBHIYAITBHBIX OCOOCHHOCTSH WHCTPYKIMH O TMOPSIKE MPOBEIACHUS MIPOMEXKYTOYHON aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXKHOCTH OTBETOB Ha 3aaHMA (ITHCEMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIBIOTEpE, MHCHEMEHHO mpudTom bpaiins, ¢
HCIIOJIb30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).

IIpu mpoBexeHHMHM NPOLEAYPHI OLECHUBAHMS PE3YIbTATOB OOYH4EHHS WHBAJIHWAOB M JIMI] C OIPAaHUYCHHBIMH BO3MOXKHOCTAMHU
3I0POBBSI MPEIYyCMaTPHBACTCS HCIIONB30BaHWE TpenocTaBieHHBIX Yenl'Y mimm  COOCTBEHHBIX TEXHHYECKHX —CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WUX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpm HEOOXOAMMOCTH WHBAIHIAM H JIMIAM C
OTpaHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI IIPEIOCTABISACTCS JOTIOJHUTENFHOE BPeMsl AJIs ITOJrOTOBKM OTBETAa HA 3aJaHMS,
TpOIIe/Typa OIICHUBAHUS PE3YJIBTATOB OOYYCHUS MO AUCIUILTIHE MOKET IPOBOUTHCS B HECKOJIBKO ATATIOB.
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22.03.01 MaTepuasoBeJeHUe U TeXHOJIOTHU MaTepHaJIOB, NPoduab " ®U3HKO-XUMHSA NMPOLECCOB
umarepuaiios', PI1J[ " ®u3nyeckue cBoiicTBa TBepabIX Tea", 20261.H., ouHasi (popma o0yuyeHUst

PaGouas nporpaMmma qucuUMIJIMHBI (MOYJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporokon 3aceqanust Ne 05 ot 26.02.2026

[Ipencenarens YueHOro coBera

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

[Tporokon 3aceqanust Ne 05 ot 17.02.2026

3aBenyromuil kadeapoit COITIACOBAHO B.JI. byuensnukos
ABTOD (COCTaBUTEIIH) 10.A. Jlynunkas

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1
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