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MUMNHOBPHAYKH POCCHUN

@” DernepanpHOE rocy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreenuslii yausepcurer» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3HuUecKHe CBOMCTBA TBEPABIX TEI»
1o HanpasneHuto noarorosku 28.03.02 «Hanouwxkernepus»y PI'BOY BO «Henl 'V»

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

Conep:xanne
1. [Tacopt poHa OTICHOYHBIX CPEICTB
2. [lepeueHb GopMHUPYEMBIX KOMIIETEHIIUI
2.1. KoMnereHInH, 3aKpeTUIEHHBIE 33 JUCHUIUTMHON
3. ConeprxaHre OLIEHOYHBIX CPEJICTB [0 JUCLUILINHE
3.1. Buabl OlIEHOYHBIX CPEACTB
3.2. ConeprxaHue OLIEHOYHBIX CPEACTB
4. ITopsinok IpOBENEHUS U KPUTEPUH OLICHUBAHUS IPOMEKYTOUHOM
arTecTaluu
4.1. Ilopsanok npoBeaeHNS IPOMEKYTOUHOM aTTECTALIUN
4.2. Kputepuu olleHUBaHHS IPOMEKYTOUYHOW aTTECTAIMU IO BUJAM OLIEHOYHBIX
CPENCTB
4.3. Pe3ynbTaThl NPOMEKYTOUHOM aTTeCTallii U YPOBHU C(HOPMUPOBAHHOCTHU
KOMITETEHIA
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MMWHOBPHAYKH POCCHUU

@” DenepanabHOE FOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

YUPEXAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreenuslii yausepcurer» (PI'BOY BO «Uenl V)

Duznueckuil paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3HuUecKHe CBOMCTBA TBEPABIX TEI»
1o HanpasneHuto noarorosku 28.03.02 «Hanouwxkernepus»y PI'BOY BO «Henl 'V»

Bepcus noxymenra - 1

crp. 3 IlepBblii 3x3eMILIAD

KOITHA Ne

1. HACITIOPT ®OHJA OIIEHOYHbBIX CPEACTB

Hanpasnenue noarorosku: 28.03.02 Hanounxxenepus
Hanpasnennocts (nmpoduis): HaHoTexHONMOrMN B MaTepuanoBeleHUH
Hucuunnuna: @u3nyeckrue CBOMCTBA TBEPBIX TEN
Cemectp: 8
dopma IPOMEKYTOUHOM aTTeCTalMK: SK3aMEH.
Cucrema OIICHMBAHUS: OLEHHBAHUE pE3YIbTaTOB OCYIIECTBIAETCS B paMKax S-OamnpHOU
CUCTEMBI.

2. IEPEYEHb ®OPMUPYEMbIX KOMITIETEHIIUI

2.1. KomnereHumu, 3aKpenyiéHHbIe 3a TUCHUUIIIMHON

N3yyeHne IUCHUTIIAHBI

«Pu3uuecKue CBOMCTBA TBEPIABIX TeI» HAIPABICHO Ha
(dbopMHpOBaHHE CIETYIONNX KOMIIETECHIIHIA:

Kongpr
KOMIIETCHIIN Conepxanue
u P — NHaukaTophl TOCTHKEHUS [TepedeHp TUTAHUPYEMBIX
KOMIIETCHIIUN COTJIACHO PE3yIBTaTOB O0YUYEHUS TI0
COIJIACHO corinacao ®I'OC OIOII HCIIHIIIHHE
dIrocC (OITOIT BO)
(OITOIT BO)
1 2 3 4
VK-1 Crocoben VK-1.1: Bemonasier mnouck | na goctmwxkenuss YK-1.1 3HaTh:
OCYIIECTBIISITh TIOHCK, | HHPOpMAIHH, OTIPECTSICT | OCHOBHBIC TMOHSTHS W Pa3eiibl
KPUTUYECKH aHallu3 | KpUTEPUHU CHUCTEMHOTO | (U3NYECKNX CBOMCTB TBEPABIX
u CHHTE3 | aHajIn3a MOCTaBJICHHBIX | MAaTEPUAJIOB.
nH(popMmanuu, 3a/ay.
IIPUMEHSATD YK-1.2: HCIIONB3YET
CHUCTEMHBIN  TMOJXOJ | KPUTHYECKUMN aHanmus, | [Ina noctmwxkenus YK-1.2 ymers:
JUISt pEIICHUs | CUCTEMAaTH3aIUIO U | OCYIIECTBIISATh IIOHCK,
[IOCTAaBJIEHHBIX 3a1a4y | 0000IIeHne uH(OpPMAIINY | KPUTHUECKUN aHaJIW3 W CHUHTE3
JUTSL pelIeHHs] TIOCTABICHHBIX | HH(POpPMAIUH, MIPUMEHSTh
3a7a4. CUCTEMHBIN TIOJIXO/I IS PEIICHHUS
IMOCTABJICHHBIX 3a/a4.
Hns noctmxenns YK-1.1, YK-1.2
BlaACTh: METOJAMHM  IIOMCKa,
CUCTeMaTH3allid W  aHaJlu3a
uH(bOpMaLIHH.
[K-2 Crniocoben [IK-2.1: 3naer ocHoBHble | Jns moctmxenus [1K-2.1 3HaTh:
OpraHU30BBIBAThH B3aMMOOIOIHSIOIIHE METOZIbI U3MEPCHUS] MarHUTHBIX,
MIPOBE/ICHHE METOJIBI u METOJMKHU | DIIEKTPUICCKUX,
KOMITJIEKCHBIX WCCJICIOBAHUS CTPYKTYPHl U | TETNIO(PU3HIECKUX CBOJCTB,
UCCJIEIOBAaHUM CBOIICTB i depeHnraIbHbII
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MMWHOBPHAYKH POCCHUU

U

DernepanpHOE rocy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreenuslii yausepcurer» (PI'BOY BO «Uenl V)

Duznueckuil paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3HuUecKHe CBOMCTBA TBEPABIX TEI»
1o HanpasneHuto noarorosku 28.03.02 «Hanouwxkernepus»y PI'BOY BO «Henl 'V»

Bepcus noxymenra - 1

cTp. 4

IlepBblii 3x3eMILIAD

KOITHA Ne

CTPYKTYPBI U CBOWCTB
HAaHOCTPYKTYPUPOBAH
HBIX
KOMITO3UIIMOHHBIX
MaTepuajoB

HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MarepHuaoB.

[IK-2.2: ymeeT
aHAJIM3UPOBATh HMeEIOIIHEeCcs
JUTEpaTypHbIE JaHHBIE II0
HOBBIM MoaXxo/1aM K
UCCJICJIOBAHUIO CTPYKTYPHI H
CBOWCTB MaTepualios;
obecreunBaTh  COOINIOJICHHE
TEXHUYECKUX YCJIOBMHA Ha
BCEX CTauusiX MPOBEACHUS
KOMITJICKCHBIX HCCIIeI0OBaHUM
CTPYKTYpPBI 5 CBOWCTB
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepHuaoB.

TIK-2.3: Bnameer HaBBLIKaMU
paboTsl c OCHOBHO#
npubopHoii  Oazoit s
UCCIIEZIOBAHUS CTPYKTYPBl H
CBOWCTB
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepHuaoB.

TEPMHUYECKHI aHaus,
AWJIIATOMCTPUIO  JII  U3YUYCHUA
(ha30BBIX TIPEBPAIICHHIA.

Hns noctmkenust 11A-2.2 ymeTs:

HpOBOI[I/ITL KOMIIJICKCHBIC
WCCIICIOBaHUSI  CTPYKTYpPhl U
CBOMCTB

HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepUAJIOB.

NOCTHKEHUS IIK-2.3
BIIQJICTh.  TEPMUHOJIOTHEH U3
obmactu  (U3MKM ~ TBEPAOTO
HaHOCTPYKTYPHUPOBAHHOTO
MaTepuana, METOIaMH
HUCCIIEIOBaHUS CBOICTB u
CTPYKTYPBI TEJI.

Jns
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MMWHOBPHAYKH POCCHUU

O

Duznueckuil paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DernepanpHOE rocy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreenuslii yausepcurer» (PI'BOY BO «Uenl V)

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3HuUecKHe CBOMCTBA TBEPABIX TEI»
1o HanpasneHuto noarorosku 28.03.02 «Hanouwxkernepus»y PI'BOY BO «Henl 'V»

Bepcus noxymenra - 1

crp. 5

IlepBblii 3x3eMILIAD

KOITHA Ne

3. COOEP’ KAHUME OHEHOYHbBIX CPEACTB IIO AUCHUTIJIMHE

3.1 Buabl OLIEeHOYHBIX CPEICTB

KO,H KOMHGTCHIII/II/I/

Kontponupyemsie Tembl/

Hanmenosanue
OLICHOYHOT'O CpeCTBa

HanmenoBanue
OLICHOYHOT'O CpeCTBa

Ne n/n IIJIAHUPYEMBIE PE3YJIbTaThI N
pasaeiibl JJIA TCKYIICTO Ha MpOMEKYTOYHOU
00y4eHus
KOHTPOJIA arTecrTanuu
YK-1 Beenenue B
3HaTh: (puszuky TennoBbIX OT4eT 0 KontponpHas
OCHOBBI B3aUMOCBSI3U | SIBJIEHHH. paborta;
. . MPaKTUYECKOM
buzngecKux cBOicTB | M3yueHue 30HHOU S BOIIPOCHI K
HEMETAITTNYECKUX CTPYKTYpPBI 9K3aMEHy
TBEPIBIX Tell, METAJUIOB U | KPUCTAIJIOB
CIUIABOB C HUX COCTaBOM, | DJIeKTPHYECKHE
CTpOCHHEM U | CBOMCTBA TBEPABIX
TeMIieparypo.  Meronsl | Teir. Or4er o
TYET
U3MEPEHUs  MarHuTHbIX, | [Tonsipusarus Bormpocs k
MPAKTHYECKOM
ANIEKTPUYECKUX, JUDJIEKTPUKOB B S 9K3aMEHy
TETIO(PU3NIECKUX NEPEMEHHOM
CBOJWCTB, AIEKTPUYECKOM
Qg depeHInaTbHbII 1oJje
TEPMHUYECKHI aHaus,
JTUITaTOMETPUIO TUTSE
U3y4YEHUs (a3oBbIX
MPEBPAILICHH.
1 YMmern:
' aHAJIU3UPOBAThH u
MPOTHO3UPOBATH
3aBUCUMOCTh (U3HUECKUX
CBOWCTB HEMETAJUINYECKUX
DuiekTpoduznyeck
TBEPIbIX TeJI, METAJUIOB U u
He cBoiicTBa
CILJIABOB oT KontponbHas
AMIJIEKTPUKOB, OtueTt 0
MUKPOCTPYKTYpBI, COCTaBa, paborta;
MeTaJJI0B H MPAKTHYECKOM
MJIOTHOCTHU nedeKkToB BOIIPOCHI K
. MOJIYNIPOBOJAHUKOB. | 3aHITUU
KPUCTANTNYECKON JK3aMEHY
CynepuoHHas
pELIeTKH, TOJOXKEHHUS B
9 MPOBOAUMOCTD.
MEePUOTUYECKON  TabiuIe
DIIEMEHTOB, dazoBoro

COCTOSIHUS M TEMIIEPATYPHI.
Baaners: TepMmuHOIIOrHEN
B obOmactu UBHKH H
XUMUU ~ TBEPIOTO  Teja;
MOCTPOCHHS JIOTUYHOW U
SICHOU YCTHOU u
MUCHbMEHHOU peuu;
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MMWHOBPHAYKH POCCHUU

O

DenepanabHOE FOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreenuslii yausepcurer» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3HuUecKHe CBOMCTBA TBEPABIX TEI»
1o HanpasneHuto noarorosku 28.03.02 «Hanouwxkernepus»y PI'BOY BO «Henl 'V»

Bepcus noxymenra - 1 cTp. 6 IlepBblii 3x3eMILIAD KOIMMA Ne
OCHOBaMU 3HaHUHI
buznyecKkux CBOICTB
TBEPIAbIX Tell, METOoJaMHU
M3MEpPEHUI CBOWCTB
TBEP/BIX Te.

[1K-2

3HaTh: MeTO/BI H3Mepenus | BBeaeHne B
MarHUTHBIX, (l)l/ISI/IKyVTeHJIOBbIX Oruer o KontponbHas
IEKTPUUECKHUX, SIBJICHUM. 5 MPaKTHIECKOM pabota;
TErIopU3MIECKUX N3yuenne 30HHOM AT BOTIPOCHI K
CBOMCTB, CTPYKTYpPBI 3K3aMEHy
nuddepeHranbHbIN KpHUCTAJIII0B
TEPMUYECKHUI aHaJIu3,
JTUTATOMETPHIO s | DIEKTpHYecKue
M3ydeHHS dbazoBbIX CBOICTBA TBEPABIX
MpEeBPAIICHUM. TeI. OTuer o
YMmeTb: npoBoauTh | 107ApU3aIus NPaKTHYECKOM Bomnpocer k
KOMITJICKCHBIE AUBJICKTPUKOB B e — 9K3aMEHY
HCCIIeJIOBaHNsl CTPYKTypsbl | TCPCMCHHOM
" CcBolicTB | YIEKTPHYECKOM
HAHOCTPYKTYpUpOBaHHbIX | [1OJC
KOMITO3UIITUOHHBIX
MaTepHuaioB. DuekTpoduznyeck
Baagerb: TepMuHONIOTHEH | He CBOUCTBA KonTpomsaas
u3 obacTu Gu3uKK | AMIIEKTPUKOB, Otuer o paora;
TBEPJIOTO MeTaJIJIOB U MPAKTHYECKOM BOMPOCH! K
HAaHOCTPYKTYPHUPOBAHHOI'O MOJYIIPOBOAHUKOB. | 3aHATHN SK3AMEHY
Marepuana, meronamu | CynepruoHHas
HCCJIEAOBAaHUSI CBOMCTB U | IPOBOAUMOCTE.
CTPYKTYpHBI Tel.

3.2 Conep:xaHue OLICHOYHBIX CPEICTB

IIpumep BONMpPoOCOB K KOHTPOJIbHOW padote (pa3nen BreaeHue B UMKy TETUIOBBIX SBICHUI:
N3yueHne 30HHON CTPYKTYpbI KPUCTAJLIOB)

1. [Touemy 0Opa3yrOTCsi SJHEPTeTUIECKUE 30HBI B KpUCTaIIaX?

2. B dyem 3akmrouaercs CyTh aguabaruueckoro mpuOmmkeHus (mpubnmmxeHuss bopHa-
OnnenrelimMepa)?

3. Uem OTIMYAIOTCS JHEPreTUUYECKUE COCTOSIHUSI AJIEKTPOHOB B H30JIMPOBAHHOM aTOME H
kpuctaie. Uto Takoe 3anpenieHHbIe U pa3pelieHHbIC YJHEPTeTUICCKUE 30HBI?

4. KakuMu ypaBHEHUSIMHU MOKHO OMKUCATh COCTOSTHUE JIEKTPOHA B KpUCTaie?
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MUMNHOBPHAYKH POCCHUN

@” DernepanpHOE rocy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreenuslii yausepcurer» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3HuUecKHe CBOMCTBA TBEPABIX TEI»
1o HanpasneHuto noarorosku 28.03.02 «Hanouwxkernepus»y PI'BOY BO «Henl 'V»

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

5. Korza mo 30HHOM T€OpUH TBEPAOE TEJIO SABIISIETCS MPOBOAHUKOM JIEKTPUUECKOTO TOKA?

6. B yem 3akitogaeTcsl pa3iuyue MEXay MOJIYIPOBOJHUKAMU U JUIIEKTPUKAMU; METAJUIAMU U
JARJIEKTPUKAMHU?

7. Kak sKkcriepuMeHTalIbHO MOKHO, UCIIOJIB3Ys CIEKTPOKOJIOPUMETPUUYECKHE METObI, ONIPEIETUTh
HIMPUHY 3aMPEIIeHHON 30HbI?

IIpumep npakTuyeckoro 3aganus (pasaen Breaenue B pU3MKy TEIUIOBBIX sIBICHHN: M3yuenue
30HHOU CTPYKTYpPbl KPUCTAJIJIOB):

1. O3HaKOMHTBCS C TOPSAIKOM paboThl Ha pubope— cnekTpodoromerpe «Color — Eyen.

2. [TonyuuTh CIIEKTp MOTIOUIEHHUS UCCIIEAYEMOTO 00pasIia.

3. OnpenenuTh MO SKCHEPUMEHTAIBHOMY CIHEKTPY WIMPUHY 3ampemeHHON 30HbI. [lig 3TOro
nocTpouTh JuddepeHnnanbubiii Tpaduk, T. €. 3aBUCUMOCTh dK/d\ oT A, U ONpeAeTuTh AJIHHY
BOJIHBI, TIPH KOTOPOM MPOUCXOAUT HanOoJbIiee u3MeHeHHe K.

ComocTaBuTh 3HAUEHHE DSHEPrUM 3AMPEIICHHOM 30HBI, TEOPETUYECKH pPACCUUTAHHOH C
TaOJMYHBIM 3HAUEHUEM M ONPEAETUTh KJIacC TBEPABIX TEJ IJIs HCCIIETyeMOro BEeIECTBa.

4. OLeHNTh NOTPELIHOCTH U3MEPEHUS R 1 onpeneneHus BeInUnHbI AE.

5. ChopmupoBarh 0T4ET O pabdoTe.

Ilpumep npakTHyeckoro 3aaanusi (paszmen OJIEKTPUYECKHE CBOMCTBA TBEPABIX TelL
[Tonsipuszanus QUAIEKTPUKOB B IEPEMEHHOM 3JIEKTPUYECKOM MOJIE):

1. O3HaKOMHTBCS C MOPSAIKOM pabOThl MOCTA IEPEMEHHOTO TOKA.

2. TlpousBectn m3mepeHuss C u tgo myTeM YpPaBHOBEHIMBAHUS MOCTA BpaIlICHHUEM PYKOSTOK
MEepeKIIIoYareyel BEpXHEro W HIDKHETO PSAJOB U MOCTENEHHO, YBEIMYWBAsS UYyBCTBUTEIHLHOCTH
HyJb-uHAMKaTopa 1o 30 B.

3. IIpousBecTy OTCYET MOKA3aHWK €MKOCTH Ha IIKaIaX MEepeKIIFouaTesie BEpXHEro psaaa u tgo Ha
IIKaJIe HUKHETO Psijia U 3aHEeCUTE B TaOIHILY.

4. BxmiounTh OJOK NHUTAaHUSI HArpeBaTeIbHOIO JJIEMEHTAa W YCTAaHOBUTH HAINpsHKEHHE Ha
HarpeBaTebHOM 2MIeMenTe nocienosarensHo: 10 70°C — 20B, a Bbime 25B.

5. TpoBectu m3mepenns C u tgd B mHTepBane Temmeparyp 20-140°C ¢ marom 5°C. Ouenuts
OImMOKY U3MEPEHUM.

6. Tloctponts rpaduky 3aBucuMocTH &, tgd m & ot temmeparypsl. Ilo rpaduxy &"=f(T)
OTPENETUTh BEIMUYMHY 7 M Imax, a To Tpaduxy tgo=f(7T) Bpems penakcauu Mpu
XapaKTepUCTHUYECKOM Temmeparype. OnpenennTh MaKCUMaTbHYIO BEIMYUHY tgo.

7. Onpenenutpb, KakoBa MPHUPOJIa MPOLECCOB PEIAKCALIMU B UCCIIETYEMOM JIUAIEKTPUKE.
CdopmupoBars oTueT 0 padore.
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MUMNHOBPHAYKH POCCHUN

@” DernepanpHOE rocy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreenuslii yausepcurer» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3HuUecKHe CBOMCTBA TBEPABIX TEI»
1o HanpasneHuto noarorosku 28.03.02 «Hanouwxkernepus»y PI'BOY BO «Henl 'V»

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

IIpumep BONpPOCOB K KOHTPOJBLHOI padore (pasmen Onekrpodusnyueckue CBOMCTBA
JMAJIEKTPUKOB, METAJIOB U OJIYIPOBOAHUKOB. CyleproHHasI TPOBOAUMOCTH):

1. Kakne yacTHIIbI SBJISIFOTCS OCHOBHBIMU HOCUTEJISIMH 3JIEKTPUYECKOTO 3apsia B TBEPIOM Teie?
2. KakoBo He00x0oauMoe yCIIOBUE TIOABMKHOCTH (MOOHMIIEHOCTH) HOHOB B TBEPJIOM Tene?

3. HazoBuTe OCHOBHBIE KJIACCHI TBEPABIX EKTPOIUTOB? [TosICHUTE 0OCOOCHHOCTH Ka)I0TO THIIA
TBEPABIX AIIEKTPOIUTOB.

4. KakuMu BETMYMHAMM XapAKTEPU3YIOTCSI TPAHCIIOPTHBIE CBOMCTBA MOHHBIX TPOBOTHUKOB?

5. Kaxkoit ¢pu3nueckuii CMbICT IMEET SHEPTHs aKTUBAIIMH MTPOBOIUMOCTH?

6. B yem 3akirouaercs METO1 U3MEPEHHSI MOHHOM MTPOBOJMMOCTH TBEPJIBIX 3JIEKTPOJIUTOBR?

7. Kak skcriepuMeHTaaIbHO MOYKHO ONPEAECIUTh SHEPTUIO AaKTUBALIMK POBOAUMOCTH?

Ilpumep npakTHyeckoro 3agaHus (paszaen DJIEKTPOoPHU3NUECKHEe CBOWCTBA JTUAJICKTPHKOB,
METAJIOB U NOJIYIPOBOJHUKOB. CyrniepuoHHasi IPOBOAUMOCTB):

1. O3HAaKOMHUTBCSI C YCTPOMCTBOM YCTAaHOBKM Ul U3MEPEHUS AIIEKTPOCOIPOTUBIIEHUST METOLOM
MocTa nepemeHHoro Toka (n3mepurens RCL P5030).

2. VI3MepuTh BEIWYHHY JIEKTPOCONPOTUBIEHUS 00pa3iia B TeMneparypHoM uatepsaie 30 — 110
°C mpu aByx vactotax (0,1 u 1,0 kI'11, COOTBETCTBEHHO).

3. Paccuurarb BENMUMHY YAETBHON OSJICKTPUUYECKONW MPOBOAMMOCTH M MOCTPOUTH Tpaduk

3aBHCHUMOCTH BHJA! hleﬂ_T =f (?) OO06paboTKy 3KCHEPUMEHTANbHBIX JaHHBIX MPOBOIUTH C

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

Bonpocel k 3xk3amMeHy

1. DnexrponHo-nedopmanonHas nosspusamus. Popmyna Jlopenu-Jlopenna u Kiaysuyca-
Moccotu. MomnspHas pedpakimsi.

2. CrpykTypa MarHMTHBIX MAarepuajoB C MOBBIIIEHHOW KOAPIUTUBHOM CHJIOW W OOIBIION
IUIOTHOCTBIO 3aKMCH H(OpMaIUK MpU NMepeMenIeHUH HaMarHUYMBaIOIETo MOJIS.

3. Ionspusanus noHHoro cMmemenus. @opmyna bopaa.

4. MaruurtotBepabie Gpepputbl. XUMUYECKUNA COCTaB, KPUCTALINYECKAs] CTPYKTYpa, CIIOCOOBI MX
[IOJIy4eHMs. MarHUTHBIE U 3JIEKTPUYECKUE CBOMCTBA.

5. TemmneparypHass 3aBUCHMOCTb THOJSPU3YEMOCTH NOJSPHBIX JU3JIEKTpUKOB. Dopmyna
JlamxkeBena-JleOas.

6. PusnyecKkue yCIIOBHsI BBICOKOKOSLHUTHBHOTO COCTOSHMS. MAarHUTOTBEPIbIE METAINYECKUE
cruaBbl. Kpucramnnueckasi CTpyKTypa, MarHUTHBIE U DJIEKTPUYECKUE CBOMCTBA.

7. oHHO-penaKkcalMoHHas noJigpu3anus. MurpamonHasi HOHHAs MO PU3ALUS.

8. CTpykTypa MarHUTOAMAIEKTPUKOB. Criocod momydeHusi. MarHUTHbIE CBOMCTBA B IMOCTOSHHBIX
Y IEPEMEHHBIX TTOJIAX.

9. MuKpOCTpyKTypa IUANEKTPUUYECKOW MOCTOSHHOW B TOJE CBETOBOM BOJHBI. Pe3oHaHCHBIE
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s dexTei. HopmanbHast u aHOMaIbHasK JUCTIEPCHS CBETA.

10. Xummnueckuil cocTtaB, KpUCTAJUIMYECKAsE CTPYKTYypa, MarHUTHBIE U 2JIEKTPUUYECKHUE CBOICTBA
BBICOKOYACTOTHBIX (PEPPUTOB.

11. IlepexonHble MpoIeCCHl IPU BKJIFOUEHUH U BBIKJIIOYEHUN IOCTOSIHHOTO TIOJIS.

12. MarnuTHble MaTepualibl ¢ MPSAMOYTOJIBHOM TEeTIeH Tucrtepe3rca W OOJIBIION CKOPOCTHIO
nepemMarHnuuBanus. Tepmuyeckas o6padorka ¢pepputoB. ToHKHE MarHUTHBIE TICHKH.

13. Tlonspuzanuss B CHHYCOMJAJIbHOM TMOJSPU3YIOIMIEM Tojie. AKTHBHAasT M pEaKTHBHAs
NoJIApU3aIus.

14. Maruutomsirkue  depputbl. XHUMHYECKMA cocTaB. Kpucrammueckas CTPyKTypa.
Camonpoun3BobHasi HAMAarHU4YE€HHOCTh. MarHuTHbBIE U AJIEKTPUUECKUE CBOMCTBA.

15. AusnexkTpuueckre MOTepU B AMAIICKTPUKAX C PEIaKCAIMOHHOW MOJSpU3AIMEd U CKBO3HOM
IIPOBOJMMOCTBIO.

16. Kpucrammueckas CTpyKTypa 3JEKTpOTeXHWYeckor cramu. [lmactuueckas nedopmariusi.
Tepmuueckast 00paboTka. MarHUTHBIE U 3JIEKTPHUUECKUE CBOMCTBA.

17. TanreHc yrma QuaNeKTpUUECKUX MOTepb. KoMIiekcHas auaneKkTpuydeckas MpOHUIIAEMOCTb.
Juarpamma Koyna-Koyia.

18. DnekrporexHuueckue crainu. JKene3zo-kpeMHHCTas cTajib. OCHOBHOW XMMHMYECKHM COCTaB
CIUIaBOB M COCTaB I10 PUMECSM.

19. YacrtoTHas u TeMmieparypHas 3aBUCUMOCTb JIUAJIEKTPUUYECKUX HapaMeTpoB. COOTHONIEHUS
JleOas.

20. XKene3so, xene30k00anbTOBBIC CIUIABBl. XUMHUYECKUHN cocTaB. Kpucraminueckas CTpyKTypa.
MarHuTHBbIE U IIEKTPUUYECKUE CBOMCTBA. [IepCIIeKTUBBI MOBBILICHUS KaYECTBA.

21. TlonukpucTaluIM4eCKUe AUAIIEKTPUKH. Poib OaphepoB B ONPEACICHUH AUDIEKTPUUECKHUX
xapakTepucTK. [lapannenbHble U MOCIEI0BaTENbHBIE CXEMBI 3AMEIICHHUS.

22. MarHuTHbI TUCTEpE3UC. XapaKTEPUCTHUKU TEXHUYECKONM KpHUBOM HaMarHUYMBaHUS.
OnpeneneHre KOHCTAHT MArHUTHON aHU30TPOIHH.

23. CxeMbl 3aMelICHUs] MHOTOCIONHBIX TUAIEKTPUKOB. Mozenb 3epeH U npocioek. O0o0meHHas
OapbepHast MOJICITb.

24. ®eppomarneTnsm, aHTueppomarueTusm, peppumarsernsm. Kpupoie HaMarHu4MBaHusl.

25. CrpykTypa MNOJUMEPOB. MeXaHMYECKHME W DJIEKTPUUYECKHE CBOMCTBA AUAICKTPUUYECKUX
IJ1acTMAacc.

26. Y3KONOJIOCHBIE MOTYIPOBOTHUKOBBIE MaTepraibl. OKCHIHBIC MOJYIPOBOIHUKH, CITIOCOOBI MX
HOJTyYEHUSI.

27. BeicokoTemrieparypHbie ¢apdopbl. BeicokouacToTHas M30IAIIMOHHAS KEpaMHKa.

28. XanbKOTeHHU/Ibl, CEJICHU/Ib], TETYPUIbl CBUHIIA, MeH, cepeOpa. CIoKHBIE COSAMHEHUS.

29. ®eHOMEHOJIOTHYECKHI TMOAX0J K OOBSICHEHUI0 3neKTpeTHoro sddekra. OOpa3zoBaHue
rereposapsizia ¥ roMo3apsija.

30. 3oHHAs CTPYKTypa KpeMHHS W TepMaHHs. DJIEKTPOPU3MIECKHUE CBOMCTBA COCTUHCHUM THIA
A2B5 Ha 0CHOBE WHIUS, TAJAIMHUS, ATFOMHHUS, CYPbMBI, apceHu1a, pocdopa.

31. DAEKTPOCTPUKIUS U MTbe303(P(HEKT B CETHETONICKTPUKAX. DIEKTPOONTHICCKUN dDPEKT.

32. 3o0HHas CTpyKTypa IIOJyNpPOBOAHMKOBBIX MarepuasioB. PaBHOBECHass KOHLIEHTpaLMsI
3JIEKTPOHOB U JBIPOK B IMOJYIPOBOAHHMKAX, COAEPKALIMX TOHOPHI M akuentopsl. [lomyueHue
MOJIYIPOBOJAHUKOBBIX MaTepUAJIOB.

33. IIbe3oanexrpuyeckuii 3G dekt. Tenzopsl mossspusaiuu. [lomydeHrne MaTpuilbl Tbe30MOIYIICH
KpHUCTAJIJIOB.
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34. [IpoToHHBIE TPOBOJHUKN. MeXaHU3MbI IPOTOHHOIO TPAHCIIOPTA B KPUCTAJIIAX.

35. Kgapn kak mbe302mekTpuk. CrocoObsl ero momydeHus. [IpuMeHeHHe Mbe303JEKTPUKOB B
PaaAMOAIIEKTPOHHUKE.

36. CymnepuoHHas MPOBOAUMOCTh KpUCTaIOB. CTpOEHHE M CBOMCTBA IPOBOJHUKOB BTOPOIO
pona.

37. JloMeHHas CTPYKTypa U TUCTEPE3UCHBIE SIBJICHUS CETHETONIEKTPUKOB.

38. Onenka oOpa3oBaHus AehEKTOB. 3aKOH CIyYalHBIX OmyxaaHuil U auddy3us B KpUCTaIIax.
3akoHbl Puka. YpaBHenue HepHcTa-OiiHIITeHHA.

39. TepmomuHaMHUYECKHUH TIOAXOA K OOBSCHEHHIO CETHETOIICKTPHUYECKOTO  COCTOSTHUSI.
JlnHamuueckas Teopusi CETHETONIEKTPUKOB.

40. Onpenenenue MOABUKHOCTH HOCUTEIIEH 3apsa/ia B AUAIIEKTpUKaxX. MUKpPOCTPYKTypa yaeJIbHOMI
VMOHHOM 3JIEKTPOIIPOBOHOCTH TUAIEKTPUKOB.

41. AHTHCETHETONEKTPUKU. OCHOBHBIE (PU3NUECKUE CBOMCTBA CETHETOAIEKTPUKOB.

42. Tepmonenonspuzanusi. CrocoObl TOJXY4YEHHUS 3JIEKTPeTOB I[IpMMeHEHUe »JIIEKTPETOB B
TEXHHUKE.

43. CnocoObl TOJNy4eHHUS] CETHETORJICKTPUKOB. TuTaHar Oapust Kak CETHETORIEKTPUK.
[TpriMeHeHrEe CerHeTOAIEKTPUKOB.

44. Toueunsle nedektrl. Pacuet koHueHTpanun nedextoB no Openkento u LlorTke.

4. lTopaA0K NPOBeIeHUsI M KPUTEPUH OLIEHMBAHUSA MPOMEKYTOUYHOM
arTecTaluu

4.1. Tlopsiaok mpoBeaeHUs NMPOMEKYTOYHOM aTTeCTAMHU

Tekymuid KOHTPOJb TEOPETHUECKUX 3HAHMK M TPAKTUYCCKUX HABBIKOB IPOU3BOAUTCS Ha
HpaKTI/I‘-IeCKI/IX 3aHATUAX B BUJIC OTBECTOB HaA KOHTpOHI:HBIe BOHpOCI:I, a TAKXKC B BUJAC OTUCTOB IIO
TeMaM TPAKTHYECKUX 3aHATHH, KOTOpPBIE CIaeT CTyIeHT B TeueHue cemectpa. Otuer
noapaszymeBaeT 00pabOTKy 3KCIEPHUMEHTAIbHBIX JAHHBIX C HCIIOJb30BAHUEM COBPEMEHHOTO
obopynoBanus. MToroBas arrecramus KauecTBa YCBOCHHUS 3HAHWM 3aBEPINACTCS IK3aMEHOM, Ha
KOTOPOM Yy CTYIEHTOB IIPOBEPSAETCA YCBOCHHE TEOPETUYECKUX 3HAHUM JUCLMIUIMHBI
«Du3nyeckre CBOMCTBA TBEPABIX TEID».

CrygeHT nomyckaeTcs K cllade SK3aMEHa B KOHIIE CEMecCTpa IpU HANUCAHUM OTYETOB O
MPAKTUYECKHUX 3aHATHUAX U OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI 10 OCHOBHBIM T€MaM JICKITMOHHBIX
33HHTHI>1. 3K3aMeHaHI/IOHHaH OIICHKa CTaBUTCA HAa OCHOBAHUHU IMMCBMCHHOI'O U YCTHOI‘O OTBCTOB
0 9K3aMEHAIIMOHHOMY OHUJIETY.

OreHKa «OTIMYHO» — CTYAEHT OOHAPYKUJI BCECTOPOHHEE, CUCTEMATHIECKOE U TIIyOOKOe 3HAHUE
y4eOHO-TIpOrpaMMHOT0 Marepuania. McuepneiBaroie, mocieI0BaTeIbHO, TPAMOTHO M JIOTHYECKU
CTpOfIHO €ro uajaract, HC SanyI[H}ICTCSI C OTBETOM HpI/I BUJION3MCHCHHUU 3alaHNS. HpaBI/IHLHO
000CHOBBIBACT TIPUHATHIE PEIICHUS, BIIAJICET PA3HOCTOPOHHUMU HaBBIKAMH U TIpHEMaMU
BBIITOJIHCHUA HpaKTI/I‘ICCKI/IX pa60T. MO)KGT CaMOCTOATCIBbHO O606H_[3.TB 1 n3Jjiaratrb MaTepHan, HEC
JOTTyCKasi OMMOOK, YSACHHIJI B3aMMOCBSI3b OCHOBHBIX MOHSITHI TUCHUIUIMHBI U UX 3HAUCHUE IS
npuoOperenus npodeccu.

OrneHKa «XOpOIIo» — CTYACHT TBEPAO 3HAET YYEOHO-IIPOTrpaMMHBIN Marepuai, TPaMOTHO H IO
CYIJ_ICCTBY usjaract €ro, He IIOHYCKaeT CyIJ_IQCTBGHHBIX HGTO‘{HOCTGI)'I B OTBCTEC Ha BOHpOC. MO)KCT
MPaBUILHO NMPUMEHHUTH TCOPETUUYCCKHUE TOJOXKEHUS U BIAJCET HEOOXOMUMBIMU HABBIKAMH TPHU

© OOy BO «Yenl'Y»




MUMNHOBPHAYKH POCCHUN

@” DernepanpHOE rocy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreenuslii yausepcurer» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3HuUecKHe CBOMCTBA TBEPABIX TEI»
1o HanpasneHuto noarorosku 28.03.02 «Hanouwxkernepus»y PI'BOY BO «Henl 'V»

Bepcus noxymenra - 1 crp. 11 IlepBblii 3x3eMILIAD KOITM Ne

BBITMIOJTHEHUH MTPAKTHUECKUX 3a/laHuH.

OueHKa «yIOBIETBOPUTENIBHO» — CTYAEHT OCBOMJI TOJBKO OCHOBHOM Marepuaj, HO HE 3HAaeT
OTJENbHBIX JIeTajieil, JO0NMyCcKaeT HETOYHOCTH, HEJOCTaTOYHO TMpPaBUIbHBIE (OPMYIUPOBKH,
HapylIaeT IMOCHIEAOBaTeIbHOCTh U3JIOKEHUS MPOTrpaMMHOTO Marepuaia W HUCHBITHIBAET
3aTPyJHEHUS B BHIIIOJIHEHUU MPAKTUYECKUX 3aJaHUM.

OcoOeHHOCTH MPOBEACHUH MPOLIETypPhl OIICHUBAHUS PE3yIbTaTOB 0OyUYEHUs WHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MO)KHOCTSMHU 370POBbS 00O3HAueHbI B pabodeil mporpamme AUCIUIUIMHBI

(Momyst).
4.2. Kpurepumn oueHUBaHHMS IPOMEKYTOUYHOM ATTECTAIMM 110 BUIAaM OLEHOYHBIX CPEACTB

Texkymuii KOHTPOJIb TEOPETUYECKUX 3HAHMM M MPAKTUYECKUX HABBIKOB IPOU3BOIUTCS Ha
MPAKTHYCCKUX 3aHATUAX B BHJIC OTBCTOB Ha KOHTPOJIbHBIC BOIIPOCHI, 4 TAKIXKC B BUAC OTYCTOB I1O
TeMaM MPaKTUYECKUX 3aHATHI, KOTOpble CHOaeT CTyIeHT B TeueHue cemecTtpa. Otuer
nozpazymeBaeT 00pabOTKy 3KCIEPHUMEHTAIbHBIX JAHHBIX C HCIIOJb30BAHUEM COBPEMEHHOTO
o0opynoBaHus, a TakXKe penieHus MNpodecCHOHANbHBIX 3a/lad C MOMOIIbIO MPOTrPaMMHOIO
O6€CHG‘-I€HI/I$I B XOAC MMPOBOAUMBIX @HBHKO-XHMI/I‘{GCKI/IX HCCHGHOB&HHﬁ.

HroroBasi arrecTaius KadyecTBa YCBOSHHWsS 3HAHUM 3aBeplaeTcs dK3aMeHoM (8-i cemecTp), Ha
KOTOPOM Y CTYJI€HTOB IIPOBEPSETCSI YCBOCHUE TEOPETUUECKUX 3HAHUMN.

4.3. Pe3ybTarhl NPOMEKYTOYHOM aTTECTAIIMM M YPOBHU C(pOPMHPOBAHHOCTH KOMIIETECHIIUH
VYpoBHU chOpMUPOBAHHOCTH KOMIETEHIMH ONpenenseTcs CAeAYOINUM 00pa3oM:

1. Bricokuii ypoBeHb C(HOPMHPOBAHHOCTH KOMIIETEHITUI COOTBETCTBYET OIIEHKE OTJIMYHO:
npeanonaraer (GopMupoBaHHE KOMIIETCHIIMH Ha BBICOKOM YPOBHE: CTYIACHT CBOOOIHO
BJIAJICET OCHOBHOW TEPMHUHOJIOTUEN M MOHATUHHBIM anmnaparoM AUCHUILUIMHBI «Du3nyeckue
CBOMCTBAa TBEPABIX TEI», YTO TO3BOJSET (HOPMYIMPOBATh BBHIBOABI U YYacTBOBaTh B
JUCKYCCHUHM TIO Y4YeOHBIM BONpPOCAM JAHHOM IUCHUIUIMHBI; IOJHOCTHIO C(OPMHPOBAHO
YMEHHE NPUMEHATh TOTYYCHHYIO TEOPETHUYECKYyl0 0a3y s BBIMOTHEHUS KOHKPETHBIX
MPAKTUYECKUX 3aJIaHHI;

2. CpenHuil ypoBeHb COOTBETCTBYET OLIEHKE XOPOUIO:
npeanonaraer GOpMUPOBAHUE KOMIETEHIIMN HA CPEAHEM YPOBHE: CTYIEHT XOPOILIO BIaJEeT
OCHOBHOM TEPMHUHOJIOTUEH U NOHATUNHBIM alllaparoM AUCLUIUIMHBI pa3jieia TEOPETUYECKON
¢usnukn «Pu3znyecKkue CBOMCTBA TBEPAbIX TeM»; CGHOPMUPOBAHO YMEHHE MPUMEHSTh
MOJTYYEHHYIO TEOPETUIECCKYIO 0a3y JJIsl BBIMOJHECHUS KOHKPETHBIX IPAKTHYECKUX 3aaHHIA;

3. bBa3oBblil ypOBEHb COOTBETCTBYET OLICHKE YIOBJIECTBOPUTEIIBHO:
npeanonaraetT (GOpMUPOBAHHE KOMIETCHIMA HAa HAYaJIbHOM YPOBHE: CTYICHT BJIaJieeT
OCHOBHOUM TEPMHMHOJIOTHEH W TOHATHUMHBIM arlaparoM ydeOHO-TIPOrpaMMHOTO MaTepuana,
HO Yy CTyOeHTa HEIOCTarouyHo C(OpPMHPOBAHO YMEHHE MPUMEHITh TMOTYYCHHYIO
TEOPETUUECKYIO 0a3y JIJIsl BHIMOJIHEHUS KOHKPETHBIX MPAKTUYECKUX 3aJaHHM.

4. Huszkuil ypoBEHb COOTBETCTBYET OLIEHKE HEYAOBIETBOPUTENIBHO: CTYACHT HE BIAJIEET
OCHOBHOI TEPMHUHOJIOTHEN U MOHATUHHBIM annaparoM JUCHUILIMHBI «PHU3ndecKkre CBOMCTBA
TBEPABIX TEID.
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28.03.02 Hanonn:kenepus, Hanorexnosiorun B Matepuanoseaenun, ®OC no
aucuuiuinHe "®uznveckue cBoiicTBa TBepabIxX Tea', 2026 r.H., ouHast popma 00ydeHHs

®oHJ OLICHOYHBIX CPEACTB AMCUHILUIHHBI (MO1YJIs1) 0100peH H PEKOMEH/I0BaH:
ITpopekrop no yuebHO# pabore yTBepxkaeHo 27.02.26  A.A. Canamaros

Yd4eHbIM coBeTOM (pHU3HUECKOro (aKyibTeTa

IIporoxon 3acemanus Ne 05 ot 26.02.2026

[Ipencenarens YueHnoro coBera (hU3NIECKOTO

(dakynprera COTJIACOBAHO M.A. 3arpebun

3acenanneM kadeapbl PU3NKHA KOHIEHCUPOBAHHOIO COCTOSIHUS
IIpotoxon 3acemanus Ne 05 ot 17.02.2026
3aBemyromuii kKadenpoi COTJIACOBAHO B.JI. By4enbHHKOB

ABTOp (COCTaBHUTEID) 10.A. Jlynmmxkas

CTpyKTypa (pOHI0B OLIEHOYHBIX CPEICTB COOTBETCTBYeT Npuka3y pekropa ®I'bOY BO «Ueal'V»
ot 27 cenTadpsa 2022 Ne573-1
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