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MUMHOBPHAYKH POCCHUN

@” DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)
DaxyabTeT 3204HOTO U IUCTAHIIMOHHOTO 00y4eHUs
Kagenpa coBpeMeHHBIX 00pa30BaTEIbHBIX TEXHOIOT U

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCHUIINHE «DHU3HUecKHe CBOMCTBA TBEPABIX TEI»
1o HanpasneHuto noarorosku 22.03.01 «MarepuanoseneHue U TexHonoruu Marepuanosy ®I'bOY BO «Henl Vy

Bepcus noxymenra - 1 cTp. 2 IlepBblii 3x3eMILIAD KOITHA Ne

Conep:xanne
1. [Tacopt hoHA OTICHOYHBIX CPEICTB
2. [lepeueHb popMHUPYEMBIX KOMIIETEHIIUI
2.1. KoMnereHInH, 3aKpeTUIEHHBIE 33 JUCHUIUTMHON
3. CoaepkaHu€ OLICHOYHBIX CPEJICTB MO AUCLIUILINHE
3.1. Buabl OlIEHOYHBIX CPEACTB
3.2. ConeprxkaHue OLIEHOYHBIX CPEACTB
4. Ilops1oK IPOBEACHUS U KPUTEPUHU OLICHUBAHUS MPOMEKYTOUHOM
aTTecTaluu
4.1. ITopsimok NpoBEACHUSI TPOMEKYTOUHOU aTTECTAIUU
4.2. Kpurepuu OleHHUBAHUS ITPOMEKYTOUHOM aTTECTAllMK MO BUAM OLIEHOYHBIX
CpEICTB
4.3. Pe3ynbTaThl MPOMEKYTOYHOM aTTECTAIUU U YPOBHU CPOPMUPOBAHHOCTH
KOMIICTCHIIUI
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U

MUWHOBPHAYKH POCCHUN

DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

DaxynsTeT 3209HOTO U JUCTAaHLIMOHHOTO 00y4eHHs

Kagenpa coBpeMeHHBIX 00pa30BaTEIbHBIX TEXHOIOT U

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCHUIINHE «DHU3HUecKHe CBOMCTBA TBEPABIX TEI»
1o HanpasneHuto noarorosku 22.03.01 «MarepuanoseneHue U TexHonoruu Marepuanosy ®I'bOY BO «Henl Vy

Bepcus noxymenra - 1

crp. 3 IlepBblii 3x3eMILIAD

KOITHA Ne

1. MTACIIOPT ®OHJIA OHEHOYHbIX CPEICTB

Hanpasnenue noarorosku: 22.03.01 MarepuanoBeieHue U TEXHOIOIMH MaTEPUAJIOB
HampasnenHocTs (mpoduis): PU3NKO-XUMHS MPOIECCOB U MaTEPHUATIOB
Jucuunnuna: Gu3nyeckrue CBOMCTBA TBEPIBIX TEN

Ton: 4

dopMa IPOMEKYTOYHOM aTTECTALMN: SK3aMEH

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHITAM

2.1. KomnereHuMHU, 3aKpenyiéHHbIE 32 TUCIUTIHHOM

H3y‘ICHI/IG JUCHUITIINHBI

«Dusnueckre CBOWCTBA TBEPABIX TEI»

(dbopMupoBaHUE CIEAYIOIUX KOMIIETEHIIUHI:

HalpaBJIeHO Ha

Kongsr
KOMIIETEHLIN Coneprxanue
" B — WuankaTopsl JOCTHKEHUS [lepeuens mIaHUpyEMBIX
KOMIIETEHIIMH COTJIaCHO PE3yNIBTATOB O0YUYEHUS TIO
COTJIaCHO cornacHo ®I'OC OIOII MCLUTIHHE
OrocC (OIIOII BO)
(OITOIT BO)
1 2 3 4
YK-1 Crniocoben VYK-1.1. BoinoaHsieT mOUCK Jns noctmxenust YK-1.1: 3nate
OCYIIECTBIISITh MOUCK, | MHPOPMAIUH, OIPEIEISIET OCHOBHBIE MTOHATHS U Pa3felibl
KPUTUYECKUM aHAIIU3 | KPUTEPHUH CUCTEMHOTO (U3HYECKUX CBOKUCTB TBEPIBIX
U CUHTE3 aHaJIM3a MOCTaBJICHHbIX MaTepuasos;
uHpopManuy, 3a/1a4. Jia noctmxenus YK-1.2: ymers
MPUMEHSTh VK-1.2. Ucnionb3yeT OCYILIECTBIIATh IMOUCK,
CUCTEMHBIN KPUTHYECKUH aHAJIN3, KPUTHYECKUH aHAJIU3 U CUHTE3
MOJXOJ JJISl PeIICHUs] | CUCTeMaTH3alHIo U nH(pOpMaLIUU, TPUMEHATh
MOCTaBIIEHHBIX 3a7a4 | 00oO0meHne nHpopmanuu CUCTEMHBIN MOAXO0/ JIsl peLIeHUs
JUIS pEIICHHUS TOCTABIIEHHBIX | MOCTaBJICHHBIX 3a/1a4;
3a7ad4. Hns noctmxenus YK-1.2:
BJIaIETh METO/IaMU TIOHCKa,
CUCTEMAaTH3AINH U aHAH3a
nHpopmanuu
IIK-1 Crocoben TIK-1.1: 3HaeT OCHOBHEIE Hns noctmxenus [1K-1.1: 3HaTh
AQHAJIM3UPOBATH OMBIT | TPEOOBAHUS K JOCTUKEHHUIO METO/Ibl U3MEPEHUS MarHUTHBIX,
BEIYIIHUX TEXHUYECKOTO YPOBHS ANEKTPUUECKUX,
OpraHu3aIui, U3JeIui U3 TeTT0(U3NIECKUX CBOMCTB,
OpPTraHU30BBIBATH HAHOCTPYKTYPHPOBAHHBIX g hepeHIaTbHbIH

npoBenenre HUP no
MPOEKTUPOBAHUIO U
pa3paboTke
HAHOCTPYKTYPHPOBAH

KOMITO3UIIMOHHBIX
MaTEPUAJIOB C YYETOM OIBITA
BEIYLIUX OpraHu3aIMil
TIK-1.2: YMmeer:

TEPMUYECKUI aHAJIU3,
JTUIIATOMETPHIO JUTSI U3YICHHS
(ha30BBIX TIPEBpAIICHHI;

Jnst noctuxenus [1K-1.2: ymers
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MUWHOBPHAYKH POCCHUN

U

DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

DaxynsTeT 3209HOTO U JUCTAaHLIMOHHOTO 00y4eHHs

Kagenpa coBpeMeHHBIX 00pa30BaTEIbHBIX TEXHOIOT U

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCHUIINHE «DHU3HUecKHe CBOMCTBA TBEPABIX TEI»
1o HanpasneHuto noarorosku 22.03.01 «MarepuanoseneHue U TexHonoruu Marepuanosy ®I'bOY BO «Henl Vy

Bepcus noxymenra - 1

cTp. 4 IlepBblii 3x3eMILIAD

KOITHA Ne

HBIX
KOMITO3UIIMOHHBIX
MaTepHayoB U
BHEIPATH PE3yIbTaThI
HUCCJIEN0BAaHUN B
HOBBIC TCXHOJIOTUH

aHAJIM3UPOBATh UMEIOIINECS
JUTEpPATypHbIE JaHHbIE 110
B3aMMOCBSI3H JUCIIEPCHOTO
COCTaBa U CBOMCTB
HaHOCTPYKTYPUPOBAHHBIX
MaTepHaloB; obecrneunBaTh
cobmoieHre TpedoBaHUH
CTaH/IapTOB, TEXHUUYECKUX
YCJIOBUU U

HOPMAaTUBHOM TOKyMEHTallUU
Ha BCEX CTaJMAX
IIPOCKTUPOBAHMS U3JEIUN U3
HaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX
MaTepHaoB

[IK-1.3: Bnageet HaBbIKaMu
(OpMHPOBAHUSA TEXHUUECKUX
3aJaHui Ha IPHOOpEeTeHne
CBIPbsI U BCIIOMOTaTEIbHBIX
MaTepUasoB ISl
IPOU3BOJICTBA
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepUajoB

MTPOBOIMTH KOMITJICKCHBIC
WCCIICIOBAHUSI CTPYKTYPBI U
CBOICTB
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITHOHHBIX MaTEPHUAJIOB
Hns noctmxenus 11K-1.3:
BJIAJICTh TEPMHHOJIOTHCH 13
obnact (pU3MKH TBEPIOTO
HAHOCTPYKTYPUPOBAHHOTO
MaTepuasna, MeToIaMu
HUCCJIEIOBAHUS CBOMCTB U
CTPYKTYpPHI T€J
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MUWHOBPHAYKH POCCHUN

U

DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

DaxyabTeT 3204HOTO U IUCTAHIIMOHHOTO 00y4eHUs
Kagenpa coBpeMeHHBIX 00pa30BaTEIbHBIX TEXHOIOT U

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCHUIINHE «DHU3HUecKHe CBOMCTBA TBEPABIX TEI»
1o HanpasneHuto noarorosku 22.03.01 «MarepuanoseneHue U TexHonoruu Marepuanosy ®I'bOY BO «Henl Vy

Bepcus noxymenra - 1

crp. 5

IlepBblii 3x3eMILIAD

KOITHA Ne

3. COOEP’ KAHUE OHEHOYHbBIX CPEACTB ITIO AMCHUTIJIMHE

3.1 Buabl OLIEeHOYHBIX CPEICTB

/11

Kox xomnierenumm/
IUTAHUPYEMBIC PE3YIIBTAThI
o0y4eHwst

Kontponupyemsie
TEeMBbI/ pa3eIbl

HanmenoBanune
OIICHOYHOI'O
cpencTBa Jist
TEKYIIEro
KOHTPOJIS

HaumenoBanue
OILICHOYHOTO
CpeACTBa HA

IIPOMEKYTOYHOU
arTecTalu

Jns noctmxkenus YK-1.1:
3HATh OCHOBHBIC ITOHSITHUSA
U pa3zeinsl GU3NIECKUX
CBOWCTB TBEPJIbIX
MaTepHuaos;

Jns moctmxkenns YK-1.2:
YMETh OCYUIECTBIISATh
MOUCK, KpUTUYECKU I
aHaJIu3 U CUHTE3
nH(OopMauu, TPUMEHSITh
CHCTEMHBIN IMOIXOI JJIs
penieHus MOCTaBICHHBIX
3aj1ad4;

s moctmxenus YK-1.2:
BIIAJICTh METOJIAMH IIOMCKa,
CHCTEMaTU3aLu1 n
aHanu3a HHGOpMauu

Jns noctmxkenus [1K-1.1:
3HaTh METO/Ibl U3MEPEHUS
MarHUTHBIX,
INEKTPUUYECKUX,
TETI0(OU3NIECKUX
CBOICTB,

Qg epeHIraIbHbIHN
TEPMHUYECKUN aHATU3,
JTUIATOMETPUIO ISt
n3ydeHus (Hha3oBbIX
IIPEBPALLCHU;

Jns moctmxkenus 11K-1.2:
YMETh IPOBOJIUTH
KOMIUIEKCHbBIE
UCCJIEI0BAHUS CTPYKTYPBI
Y CBOMCTB
HAaHOCTPYKTYPUPOBAHHBIX

Beenenune B pusnky
TEIUIOBBIX SIBJICHUN

DJIEKTPUYECKHUE

OT4eTEI IO
MPaKTUYECKUM
3aHATUAM

TectupoBanue
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MUMHOBPHAYKH POCCHUN

@” DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)
DaxyabTeT 3204HOTO U IUCTAHIIMOHHOTO 00y4eHUs
Kagenpa coBpeMeHHBIX 00pa30BaTEIbHBIX TEXHOIOT U

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCHUIINHE «DHU3HUecKHe CBOMCTBA TBEPABIX TEI»
1o HanpasneHuto noarorosku 22.03.01 «MarepuanoseneHue U TexHonoruu Marepuanosy ®I'bOY BO «Henl Vy

Bepcus noxymenra - 1 cTp. 6 IlepBblii 3x3eMILIAD KOIIMANe
KOMITO3UIIMOHHBIX CBOICTBA TBEPIBIX
MaTEepHUAJIOB TEJl.

Jns moctmxkenus 11K-1.3:

BIIAJICTh TEPMUHOJIOTUEH Onexrpoduznyuecku

u3 obmactu PU3NKU € CBOMCTBa

TBEPIOTO JIARJIEKTPUKOB,

HAaHOCTPYKTYPUPOBAHHOTO | METAJIJIOB U

Marepualia, METOIAMU MIOJIYIIPOBOJHUKOB.

HCCJIENOBAHUs CBOHCTB U

CTPYKTYPBI TEI MarsurtHkIe
CBOICTBA

3.2 Conep:xaHue OLICHOYHBIX CPEICTB

IIpumep Tecta

1. YTo xapakTepHO I KPUCTAIIMYECKOT0 CTPOEHUS TBEPAbIX TeJi?

A) XaoTHYHOE PaCcIOIOKEHUE aTOMOB

b) brivxHuii U nanbHUN TOPSIOK B PACIIONIOKEHUH YaCTHUIL

B) OtcyrcTBHE onpeneneHHON TeMIepaTyphl TUTaBICHUS

I') U30TponHOCTH BCEX CBOWCTB

2. Kak Ha3bIBaeTcsi CBOCTBO TBEPAOIo TeJia BO3Bpamarh GopMy mocJjie npekpameHus
BHEIITHEro BO3IEUCTBUS?

A) IInacTuaHOCTD

b) Xpymnkoctb

B) Ynpyrocts

I') TeepmocTh

3. YkaxuTe OCHOBHOE OTJIHYHE MOHOKPHCTAJLIA OT NOJTUKPHCTAJLIA:

A) MoHOKpHCTAIT COCTOUT U3 MHOXECTBA MEITKUX KPUCTAJIIIMKOB

b) [Tonukpucrana uMeeT aHU30TPOIIHBIE CBOMCTBA

B) MoHokpucTamt uMeeT ynopsI04eHHYIO PEIIETKY 0 BCEMY 00beMy

I') MoHOKpHCTa/LIT HE UMEET ONpeEICHHON (HopMBI

4. 3aBUCMMOCTDH (PM3NYECKUX CBOMCTB (HANPUMeEP, JJIeKTPONPOBOIHOCTH WM MPOYHOCTH)
OT HANPaBJIeHUS] BHYTPH KPUCTAJLJIA HA3bIBAETCH:

A) Uzotpornus

b) Anuzorponus

B) Huddysus

I') IlnactuunocTh

5. Kak BeayT ce0s1 aTOMbl/M0JIeKYJIbI BHYTPHM TBEPA0T0 TeJIa P KOMHATHOM Temmneparype?
A) JIBUTAIOTCSl XaOTHYHO 10 BCEMY 00BbEMY

b) Cosepmmatot kosie0aTeIbHbIC IBUKEHUS OKOJIO MOJI0KEHUN pPaBHOBECHS

B) AGCOIIOTHO HETIOIBHIKHBI

') Bpamiatorcst BOKpYT CBO€i 0CH, HEe KOJIeOIsICh

6. ITo Tuny cBs3u kKpucTaLibl nopapenHoi cou (NaCl) oTHocsTeo K:

A) MeTammaeckum
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MUMHOBPHAYKH POCCHUN

@” DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
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1o HanpasneHuto noarorosku 22.03.01 «MarepuanoseneHue U TexHonoruu Marepuanosy ®I'bOY BO «Henl Vy

Bepcus noxymenra - 1 ctp. 7 IlepBblii 3x3eMILIAD KOITHA Ne

b) KoBaneHTHBIM

B) Uonubm

') MonekynsapHbIM

7. Kak n3amenurcst 00beM TBEpAOIro Tesia IPU HATPpeBaHUM ?

A) YMeHbIIUTCA

b) He usmenurcs

B) YBenuuurcs (TerioBoe pacmupeHue)

I') Cragana yBenu4urcsl, 3aT€M YMEHBLIUTCS

8. Kakoe 13 nepe4nciieHHbIX CBOMCTB AABJISIETCHA IPUMEPOM HeyNpyrou (miacTu4eckoil)
nepopmanuu?

A) PactspkeHne mpyXKUHBI

B) 13rub pe3nHoOBOroO Xryra

B) Usmenenue ¢hopmbl IacTUIMHA TIPU HAXKATUU

I') Cxatue cranpHOTO I1apuKa

9. TBepable TeJia, He UMEOIIUE KPUCTAVIMYECKON pPelIeTKHA U YIIOPSA0YeHHOH CTPYKTYPbI,
Ha3bIBAKOTCH:

A) MoHOKpHCTAIITBI

Bb) Amopdusie Tena

B) [Monmukpucramib

I') Merannst

10. B yem npuuyuHa coxpaHeHusi popMbl TBePAbLIMU TeJJaMu?

A) Bricokas ckopocTh nuddy3un

b) Marnoe paccTosiHue MeXly YaCTHIIAMH U UX CUJIbHOE MPUTSKEHUE
B) OtcyrcTBHE TEIIIOBOTO IBHXKCHHS

I') XKunkoe coctosinue

OTBeTLI:
1. 5,2.B,3.B,4.5,5.5,6.B,7.B,8.B,9.5,10. b

IIpumMep BONpPoCcOB K KOHTPOJIbHOW padoTe (pa3nen BreaeHue B (PU3HKY TETUIOBBIX SBICHUI:
N3yueHne 30HHOM CTPYKTYphI KPUCTAJLIOB)

1. [Touemy 0Opa3yrOTCsl SJHEPreTUIECKUE 30HBI B KpUCTaIIaX?

2. B duyem 3akmrouaercs CyTh aguabaruueckoro mpuOmmkeHus (mpubnmxeHuss bopha-
OmnnenrelimMepa)?

3. Uem OTIMYAIOTCS DHEPIeTUUYECKUE COCTOSIHUSI JIEKTPOHOB B H30JIMPOBAHHOM aTOME H
kpuctaie. Uto Takoe 3anpernieHHbIe U pa3pelieHHbIC JHEPTeTUICCKUE 30HBI?

4. KakuMu ypaBHEHUSMHU MOKHO OMKUCATh COCTOSTHUE 3JIEKTPOHA B KpUCTasIe?

5. Korga no 30HHOI TEOPUH TBEPAOE TEJO SABISIETCS MPOBOIHUKOM AJIEKTPUIECKOTO TOKA?

6. B yem 3akioyaercst pa3nuyue Mexay MOJYIPOBOJHUKAMU U JUIIEKTPUKAMU; METaJUIaMU U
TUAJIEKTpUKaMu?

7. Kak 3KkcriepuMeHTalIbHO MOKHO, UCTIONB3YS CIIEKTPOKOJIOPUMETPUUYECKHUE METObI, ONIPEAETUTh
LIMPUHY 3allpeIIeHHON 30HbI?

IIpuMmep npakTHYecKkoro 3aganus (pasaen Brenenue B GU3MKY TEIUIOBBIX siBIeHMA: M3ydyenue
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MUMHOBPHAYKH POCCHUN

@” DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
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1o HanpasneHuto noarorosku 22.03.01 «MarepuanoseneHue U TexHonoruu Marepuanosy ®I'bOY BO «Henl Vy

Bepcus noxymenra - 1 cTp. 8 IlepBblii 3x3eMILIAD KOITHA Ne

30HHOU CTPYKTYPhI KPUCTAJIIOB):

1. O3HAaKOMHTHCS C MOPSIKOM padboThl Ha mpudope— cnekrpodoromerpe «Color — Eyen.

2. [MomyuuTh CHEKTp MOTIOMICHUS UCCIETyeMOT0 00pasiia.

3. OnpenenuTh MO HKCIEPUMEHTAIBHOMY CIHEKTPY MIMPHUHY 3alpeiieHHON 30HbI. Ji1a 3TOro
nocTpouth auddepeHnnanbuplii Tpaduk, T. €. 3aBUCUMOCTh dK/dA\ OT A, U ONpEACIUTh IJIUHY
BOJIHBI, IPH KOTOPOW MPOMCXOIUT Haubosbliee n3MeHenue K.

ConocTaBUTh 3HAUYEHUE DHHEPrUU 3alpelieHHONM 30HbI, TEOPETUYECKH PACCYUTAHHOU C
TaGJII/I‘-IHLIM SHAYCHUECM U ONPCACIIUTD KJIACC TBEPABIX TCJI IJIA UCCIICAYCMOI'O BCIICCTBA.

4. OueHNUTh MOTPEIIHOCTH U3MEPEHUS R U onipeaieeHns BeTUIHbI AE.

5. CopmupoBars oT4eT 0 padore.

IIpumep mnpaxkTHYeckoro 3amaHust (pasgen OJEKTPUYECKHUE CBOMCTBA TBEPABIX TEIl
[Monstpuzanus TMAIEKTPUKOB B IEPEMEHHOM IEKTPUUECKOM I10JIE):

1. O3HAaKOMHTHCS C MOPSAIKOM PAOOTHI MOCTa MIEPEMEHHOTO TOKA.

2. IlpousBectnn m3meperuss C U tgd MyTeM YpaBHOBEIIMBAHHS MOCTa BpAIICHUEM PYKOSITOK
HepeKyroyareed BEpXHEro M HUXKHErO PsIOB M MOCTENEHHO, YBEIMUYMBAas YyBCTBUTEIBHOCTh
Hynb-uHauKaropa 1o 30 B.

3. IIpou3BecTy OTCUET NMOKA3aHUN EMKOCTH Ha IIIKajax Mepekiouareseil BepXHero psjaa u tgo Ha
IIKaJIe HUKHETO psAJia U 3aHECUTE B TaOIUILy.

4. BruounTh OJIOK THMTaHUS HArpeBaTeNbHOTO SJEMEHTAa M YCTAaHOBUTH HANpsDKEHUE Ha
HarpeBaTeIbHOM AJIEMEHTE MOCJIEI0BATEIBHO: 10 70°C — 20B, a BbImme 25B.

5. Iposectu usmepenus C u tgd B unreppane Temmeparyp 20-140°C ¢ marom 5°C. Ouenuts
OImMOKY U3MEPEHUM.

6. Toctponts rpaduky 3aBucuMocTH &, tgd m & ot temmeparypsl. Ilo rpaduxy &"=f(T)
ONpENeNUTh BEIUYMHY 7 M Tmax, a 10 rpaduky tgo=f(7) Bpems penakcanuu Ipu
XapakTepucTuiyeckoil remneparype. OnpenenanTb MAaKCUMaIbHYIO BETUUUHY tO.

7. Onpenennutp, KakoBa IMIPUPO/IA IMPOLECCOB PEIAKCALIMU B UCCIIELYEMOM JIUNIEKTPUKE.
CdopmupoBars oT4eT 0 paboTe.

Ilpumep BONMpPOCOB K KOHTPOJILHOI padore (paszgen DnekTpodu3nyuecKkhue CBOMCTBA
JURJIEKTPUKOB, METAJIJIOB U MOJIYNIPOBOAHUKOB. CylnepuoHHas IPOBOAUMOCTB):

1. Kakue yacTUIIbI SBISIOTCSI OCHOBHBIMU HOCUTEIISIMU JIEKTPHUECKOTO 3apsijia B TBEPIOM Tese?
2. KakxoBo HE0OX0AMMOE YCIIOBHE MOABUKHOCTH (MOOUILHOCTH) MOHOB B TBEPIIOM Teje?

3. Ha3oBuTe OCHOBHBIE KJIACCHI TBEPABIX 3IEKTPOIUTOB? [losicHUTE 0COOEHHOCTH KaXKJIO0TO THIIA
TBEP/IbIX AIEKTPOJIUTOB.

4. Kakumu BeTMUMHAMM XapaKTEpPU3YIOTCsI TPAHCIIOPTHBIE CBOWCTBA HOHHBIX ITPOBOJHUKOB?

5. Kaxkoi pusndecknii CMbICT UMEET YHEPTHUs aKTHBAITUU TTPOBOANMOCTH?

6. B uem 3axirouaeTcss METO U3MEPEHHS] HOHHOM MPOBOAMMOCTH TBEPABIX IEKTPOIUTOB?

7. Kak 3KCrepuMEHTaJIbHO MOKHO OMPEAEIUTh SHEPTUI0 AKTUBALIMKM TTPOBOJUMOCTH?
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Ilpumep npakTHyeckoro 3agaHms (paszaen ODJIEKTpoPHU3NUECKHe CBOWCTBA JTUAJICKTPHKOB,
METAJJIOB U NOJIYIPOBOJHUKOB. CyrniepuoHHasi IPOBOAUMOCTB):

1. O3HAaKOMHUTBCS C YCTPOMCTBOM YCTAaHOBKM JUII U3MEPEHUS AIIEKTPOCOIPOTUBIIEHUSI METOAOM
MocTa nepemeHHoro Toka (n3mepurens RCL P5030).

2. VI3MepHuTh BEIMYHHY JIEKTPOCONPOTUBIICHUS 00pa3ia B TemieparypHoM unrepsaie 30 — 110
°C mipu aByx vactotax (0,1 u 1,0 kI'11, COOTBETCTBEHHO).

3. Paccunmrarh BENMUMHY YAETBHON OSJICKTPUUYECKOW MPOBOAUMOCTH M MOCTPOUTH Tpaduk

3aBHCHUMOCTH BHJA! hleﬂ_T =f (?) OO6paboTKy 3KCHEPUMEHTAIbHBIX JaHHBIX MPOBOJIUTH C

IIOMOIIIBIO METOJa HAMMCHbBIIINX KBaI[paTOB.
4. BBIYMCIUTD SHEPTUI0 AKTUBALIUKA POBOJUMOCTH.
5. CopmupoBars oT4eT 0 padore.

TunoBble BOIIPOCHI AJIA IMOATOTOBKH K TECTHPOBAHHIO

1. DnekrponHo-aedopmaronHas nonspuzanus. opmyna Jlopenu-Jlopenua u Kiaysnyca-
Moccotu. MomnspHas pedpakims.

2. CTpyKTypa MarHUTHBIX MaTe€pUajoB C MOBBIIICHHON KO3PIMTUBHOM CHIION U OOJIBIION
IUIOTHOCTBIO 3aKMCH WH(OpMaIUK Mpy NMepeMenieHUH HaMarHUYMBaIOIEro MOJIS.

3. Ionspusanus nonHoro cmemenus. @opmyna bopaa.

4. MaraurtoTBepabie GeppuThl. XUMHUUYECKHI COCTaB, KPUCTAJUTHYECKasl CTPYKTYpPa, CIIOCOOBI UX
NIOJIy4eHMs. MarHUTHBIE U 3JIEKTPUYECKUE CBOMCTBA.

5. TemneparypHasi 3aBUCUMOCTb MOJSPU3YEMOCTH MOJSPHBIX AUIEKTPUKOB. Dopmyna
JlamxkeBena-JleOas.

6. ®u3nUecKre yCIOBHs BBICOKOKOILUTUBHOIO COCTOSIHUSA. MarHuTOTBEpAble METAJUIMYECKUE
cruaBbl. Kpucramnnueckasi CTpyKTypa, MarHUTHBIE U DIIEKTPUUECKUE CBOMCTBA.

7. loHHO-penaKkcalmoHHas noJigpu3anus. MurpanmoHHasi HOHHAs MO PU3ALUs.

8. CTpykTypa MarHUTOAMAIEKTPUKOB. Criocod momydeHusi. MarHUTHbIE CBOMCTBA B IMOCTOSTHHBIX
Y IEPEMEHHBIX MOJIAX.

9. MuKpoOCTpyKTypa IUIIEKTPUUYECKOW MOCTOSHHOW B MOJE CBETOBOM BOJHBI. Pe3oHaHCHBIE
s dexTei. HopmanbHast u aHOMaIbHAs JUCTIEPCHS CBETA.

10. Xummnueckuil cocrtaB, KpUCTAJUIMUECKAsE CTPYKTYypa, MarHUTHBIE U 2JIEKTPUUYECKHUE CBOICTBA
BBICOKOYACTOTHBIX (PEPPUTOB.

11. IlepexonHble nMpoLecChl IPU BKIFOUEHUH U BBIKJIIOUEHUU IIOCTOSIHHOTO TOJIS.

12. MarnuTHblE MaTepualibl ¢ MPSAMOYTOJIBHOM TEeTIeH Tucrepe3rca W OONIBIION CKOPOCTHIO
nepemMaranuuBanus. Tepmuyeckas o6padotka ¢pepputoB. ToHKHE MarHUTHBIE TICHKH.

13. Tlonspuzanuss B CHHYCOMJAJIbHOM TMOJSPU3YIOMIEM Tojie. AKTHBHAasT M pEaKTHBHAs
HOJIIpU3aLusl.

14. Marautomsirkue  depputbl. XHUMHYECKMA cocTaB. Kpucrammueckass CTPyKTypa.
CamMonpoun3BoiibHass HAMAarHUYEHHOCTh. MarHUTHBIE U AIEKTPUUYECKUE CBONMCTBA.

15. AusnexkTpuueckue MOTepU B AMAIICKTPUKAX C PEIaKCAIMOHHOW MOJSpU3AIMEd U CKBO3HOM
IIPOBOJIMMOCTBIO.

16. Kpucrammueckas CTpyKTypa 3JEKTpoTeXHUYeckor cramu. [lmactuueckas nedopmariusi.

© OOy BO «YenlY»




MUMHOBPHAYKH POCCHUN

@” DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)
DaxyabTeT 3204HOTO U IUCTAHIIMOHHOTO 00y4eHUs
Kagenpa coBpeMeHHBIX 00pa30BaTEIbHBIX TEXHOIOT U

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCHUIINHE «DHU3HUecKHe CBOMCTBA TBEPABIX TEI»
1o HanpasneHuto noarorosku 22.03.01 «MarepuanoseneHue U TexHonoruu Marepuanosy ®I'bOY BO «Henl Vy

Bepcus noxymenra - 1 crp. 10 IlepBblii 3x3eMILIAD KOITHA Ne

Tepmuyeckast 00paboTka. MarHUTHBIE U AJICKTPUYECKHE CBOMCTBA.

17. TanreHc yma AMANEKTPUYECKUX MOTEpb. KoMIUIEKCHasl TUAIEKTpUYEcKasl MPOHUIIAEMOCTb.
Huarpamma Koyna-Koyia.

18. DnexrporexHnueckue crtanu. JKeneso-kpeMHUcTass craigb. OCHOBHOM XMMMUYECKHH COCTaB
CIUIaBOB U COCTaB I10 MPUMECSM.

19. YacToTHas M TeMmIeparypHasi 3aBUCHUMOCTb JAMAIEKTPUUYECKUX NapaMeTpoB. COOTHOLIEHUS
JleOas.

20. XKeneso, xene30k00aIbTOBBIE CIUIaBbl. XMMUYECKHH cocTaB. Kpucramimueckas CTpyKTypa.
MarsHuTHsbI€ U 2JEKTPUYECKHAE CBOMCTBA. [lepCrieKTUBEI MOBBIIIEHUS KAYE€CTBA.

21. IlonukpucTtayiudecKue AUNIEKTPUKH. Poib OGapbepoB B OINMpENesIeHUH IUAIIEKTPUYECKUX
xapakrepuctuk. [lapanenbHble U MOCIEN0BATENbHBIE CXEMbI 3aMEIICHHUS.

22. MarHuTHbll TUCTEpe3uC. XapaKTEpUCTHKU TEXHUYECKOM KpHUBOM HaMarHMYMBaHUS.
OnpeneneHre KOHCTAHT MArHUTHON aHU30TPOIHH.

23. CxeMbl 3aMEUICHUS] MHOTOCIONHBIX TUAIEKTPUKOB. Mozenb 3epeH U npocioek. O0o0menHas
OapbepHast MOZICITb.

24. ®eppomarneTusm, aHTueppomarueTusm, peppumarserusm. Kpupoie HaMarHu4MBaHusl.

25. CrpykTypa MNOJUMEPOB. MeXaHMYECKHME W DJIEKTPUYECKHE CBOMCTBA AUICKTPUUECKUX
I1acTMAacc.

26. Y3KONOJIOCHBIE MOTYITPOBOHUKOBEIE MaTeprasibl. OKCUIHBIC TTOJTYIPOBOAHUKH, CIIOCOOBI UX
HOJTyYEHUSI.

27. BeicokoTemrieparypHbie ¢apdopbl. BeicokouacToTHAs M30IAIIMOHHAS KEpaMHUKa.

28. XanbKOTeHHU/Ibl, CEJICHU/IbI, TEITyPUIbl CBUHIIA, MU, cepeOpa. CIIoKHBIE COSAMHEHUS.

29. ®eHOMEHOJOTHYECKHI TMOAX0J K OOBSICHEHHI0 3nekTpeTHoro sddekra. OOpa3zoBaHue
rereposapsiia ¥ roMo3apsija.

30. 30HHas CTPYKTypa KpEeMHUS U TepMaHus. DIEKTPo(U3NIECKHe CBOWCTBA COCIMHEHUN THMA
A2B5 Ha ocHOBe MHAMS, TalaTUHUS, aJTIOMUHUS, CYPbMBI, apceHuaa, pocdopa.

31. DAEKTPOCTPUKIHUS U TTEe303(P(PEKT B CETHETORNEKTPUKAX. DIEKTPOONTUIECKIH P PEKT.

32. 30HHas CTpPyKTypa TMOJYNPOBOAHUKOBBIX MarepuasoB. PaBHOBECHass KOHIICHTpalUs
ANIEKTPOHOB U JIBIPOK B MOJYIPOBOJHUKAX, COAEP)KALIMX JOHOPHI M akuenrtopsl. Ilomyuenue
MOJTYTIPOBOAHUKOBBIX MaTepHaioB.

33. IIse3oonexrpuueckuii 3¢ dext. Tenzopsl nomsipuzanuu. [lonyueHne MaTpuibl THe30MOIYICH
KPHUCTAJJIOB.

34. IIpoToHHbBIE TPOBOJHUKN. MeXaHU3MBbI IPOTOHHOTO TPAHCIIOPTA B KpUCTAJIaX.

35. Keapn kak mbe3odnekTpuk. CrnocoObl ero monydeHus. [IpumMeHeHne Mbe303JIEKTPUKOB B
PaaMOIEKTPOHHUKE.

36. CynepuoHHas NPOBOAUMOCTh KpHUCTaIOB. CTpOEHME M CBOMCTBA MPOBOJHUKOB BTOPOTO
pona.

37. loMeHHas CTPYKTypa U TUCTEPE3UCHBIC SIBJICHUS CETHETOAIEKTPUKOB.

38. Onenka oOpa3oBanus 1e(eKTOB. 3aKOH CIy4alHBIX Onyxaanuil u qud@y3ust B KpucTauiax.
3akonbl ®uka. YpaBHenue HepHcra-DitHTelHa.

39. TepmoauHaMHYECKUIl MOAXOA K OOBSACHEHHIO CETHETO3JIEKTPUYECKOIO COCTOSHHUS.
JluHamuueckast Teopusi CETHETOAIEKTPUKOB.

40. Onpenenenne MNOABUKHOCTA HOCUTEIIEH 3apsaaa B IUNIEKTPUKaX. MUKPOCTPYKTypa yIeIbHOU
MOHHOM 3JIEKTPOIPOBOTHOCTH TUAIEKTPUKOB.

41. AaTucernetosnekTpuku. OCHOBHBIE (PM3NUECKHE CBOWCTBA CErHETOAIEKTPHKOB.
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42. Tepmonenonspuzanus. CrnocoObl TOJMydeHUS DJIEKTpeToB IIprMEHEHHE »JIEKTPETOB B
TEXHUKE.

43. CnocoObl TOMyYeHHsS] CETHETODJEKTPUKOB. TuTaHar Oapus KaK CETHETODJIEKTPHK.
[IpuMeHeHre CerHeTOAIEKTPUKOB.

44. Toueunsie nedexTrl. PacueT koHneHTpanuu nedexror no Openkento u lloTTke.

4. ITops0K NpoOBeieHUsI M KPUTEPUH OLleHMBAHUSA MTPOMEKYTOUHOM
arrecTauuu

4.1. Ilopsinok nmpoBeaeHHs POMEKYTOYHOM ATTECTALUMA

Tekymuii KOHTPOJIb TEOPETHUUECKUX 3HAHMI U IMPAKTUUYECKUX HABBIKOB IIPOM3BOAMUTCS B BUJE
OTYETOB II0 TeMaM NMPAKTUYECKUX 3aHATHM, KOTOPBIE CAAET CTYACHT B Te4eHue cemecTtpa. OTuer
nozpazymeBaeT 00pabOTKy 3KCIEPHUMEHTANbHBIX MAHHBIX C MCIIOJB30BAHUEM COBPEMEHHOTO
oOopynoBanusi. MtoroBas arrecranus KauecTBa YCBOEHHUS 3HAHMM 3aBepIIaeTCs 3a4yeToM, Ha
KOTOPOM Yy CTYIEHTOB IIPOBEPSIETCSI YCBOEHUE TEOPETHMUECKUX 3HAHMHU. «3auTeHO» 110
mucuuiuinHe  «PU3UYecKue CBOMCTBA TBEPIABIX TE» IOMYYarOT CTYAEHTBI, IIOJHOCTBIO
BBINOJIHUBIINE YICOHBIN TUIaH TUCIUILTNHBI.

4.2. Kpurepumn oueHUBAHHMS IPOMEKYTOUYHOM ATTECTAIMM 110 BUIAM OLIEHOYHBIX CPEACTB

[Tpu moaBeACHUN UTOTOB YYUTHIBAIOTCS PE3YIbTATHI TEKYIIEH YCIIEBAEMOCTH U UTOTOBOTO
tectupoBaHus. Ouenka uroroporo tectupoBanusi (Habpannas cymma 6anoB (% BBITOJHEHHBIX
3aaanuii) (Max - 100)):
meHee 60 % - HeYyOBIETBOPUTEIHHO (2);

60-75 % - ynoBneTBopuUTeNbHO (3);
76-95 % - xopoo (4);
96-100 % - otnuuHo (5).

Oco0eHHOCTH TPOBEACHUH MPOIIETyPhI OLICHUBAHUS PE3YJIbTaTOB 00yUEHUSI HHBAIUIOB U
JUI] C OrPaHUYCHHBIMA BO3MOXXHOCTSAMH 37I0POBbS OOO3HAa4YeHBI B padodeil mporpamme
JTUCUHUIIITAHBI (MOIYJIIS).

4.3. Pe3yabTarhbl MPOMEKYTOUYHOM ATTECTAIMM U YPOBHU C(POPMHUPOBAHHOCTH KOMIIETEHIIHI
YpoBHU cHhOpMUPOBAHHON KOMIIETCHIIHI OMPELISIETCS CICTYIONUM 00pa3oM:

1. BpbIcokuii ypoBeHb CHOPMHUPOBAHHOCTH KOMIIETEHITUI COOTBETCTBYET OIIEHKE — «3aUTEHO:
npeanonaraer (GopMHpoBaHHE KOMIIETCHIIMH Ha BBICOKOM YPOBHE: CTYICHT CBOOOIHO
BJIaJICET OCHOBHOM TEPMHMHOJIOTHEN U MOHATUWHBIM alnapaToM AUCHUIIIMHBI «DU3NYECKue
CBOWCTBA TBEPHABIX TEI», YTO MO3BOJISIET (HOPMYIMPOBaTh BBIBOABI W Y4YacTBOBATh B
JTUCKYCCUM TIO YYeOHBIM BOMpPOCAM JAaHHOW MHUCIMIUIMHBI; TOJHOCTBIO C(HOPMUPOBAHO
YMGHI/IC HpI/IMeHSITL HOHy‘IGHHyIO TeOpeTI/I‘ICCKYIO 633y IJId  BBIIIOJTHCHUA KOHerTHBIX
MPAKTUYECKUX 3aJIaHH.
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2.

CpenHuil ypoBEHb COOTBETCTBYET OIIEHKE — «3aUTECHO»:

npearnonaraeT GopMUPOBAHHE KOMIIETCHIMI Ha CPEHEM YPOBHE: CTYIEHT XOPOIIO BIaJeeT
OCHOBHOM TEPMUHOJIOTHEH M TOHATHMHBIM arllaparoM pasjeiia TEOPETHUYECKON (PU3HKHU
«Pu3nvecKre CBOMCTBAa TBEPABIX TeN»; CHOPMUPOBAHO YMEHHUE MPUMEHATHh MOITYYEHHYIO
TEOPETUUECKYIO 0a3y JIJIsl BHIMOJIHEHUSI KOHKPETHBIX MPAKTUYECKUX 3aJaHUM.

ba30BbIi1 ypOBEHb COOTBETCTBYET OLICHKE — «3aUTCHO»:

npennonaraer (opMUpPOBaHHME KOMIETEHIMM Ha HayaJlbHOM YPOBHE: CTYACHT BiaJeeT
OCHOBHOW TEPMHHOJIOTUEH M MOHATUHHBIM aIapaToM y4eOHO-IPOrpaMMHOI0 MaTepHaa,
HO Yy CTyOEHTa HEIOCTaro4yHO C(OPMHUPOBAHO YMEHHUE MPUMEHITh TMOITYYCHHYIO
TEOPETUYECKYIO a3y /s BHIOJIHEHUS! KOHKPETHBIX MPAKTHYECKUX 3aJaHHMA.

Huskuii ypoBEeHb COOTBETCTBYET OLIEHKE — «HE 3aUTCHO:

CTYIEHT HE€ BIJIaJICET OCHOBHON TEPMHHOJIOIMEN M IMOHATUIHBIM annaparoM AMCLUIINHBI
«Du3nyecKre CBOMCTBA TBEPIBIX TEI.
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@D0oH/1 OLIEHOYHBIX CPEACTB AMCUUILIMHBI (MOAYJIs1) 0100peH U PeKOMEH/10BaH:
[IpopexTop no yueOHo padoTe yTBepxkaeHo 27.02.26  A.A. CanamaroB

YueHbIM coBETOM (paKyiIbTeTa 3a04HOTO U JUCTAHIIMOHHOTO 00y4YEeHUsI

ITporokon 3acenanus Ne 01 ot 12.02.2026

IIpencenarens YueHoro coBeTa (hakynbTeTa

3a0YHOTO U IUCTAHIIMOHHOTO OOyYEeHUS COTIAaCOBAaHO LI.II. Sradapos
3acenanueM Kageapbl COBpeMEeHHBIX 00pa30BaTe/IbHbIX TEXHOJIOT i

IIporokoin 3aceqanust Ne 01 ot 12.02.2026

W.o.3aBenyromiero kadeapoit COIIaCOBAHO H.A. bepr
ABTOp (COCTaBUTEIIb) I0.A. Jlynuuxkas

CTpykTypa (pOHI0B OLIEHOUYHBIX CPeACTB cO0TBeTCTBYeT nNpuka3y pekropa ®I'bOY BO «Yeal 'V»
ot 27 centsiops 2022 NeS73-1
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