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1. HACIIOPT ®OHJA OINEHOYHBIX CPEACTB

1.1. ObsacTb NpUMEeHEHU s
®onn oneHouHbix cpeactB (GPOC) — HeoTbemsieMas yacTh pabodeil mporpamMmbl
mucuuIuinebl - «M30paHHble 1aBbl (U3MKKA KOHACHCHUPOBAHHOTO COCTOSHUSI» H
MpeaHa3HaYeH AJI1 KOHTPOJIsS U OLUEHKH 00pa30BaTEIbHbIX AOCTUXKEHUN CTYIEHTOB,
OCBOMUBIIHX IPOrPAMMY JUCUUIUIMHBI (MOIYIIS).

1.2. Ileau u 3aga4u (pOH/Ia OLICHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBUE YPOBHSI MOATOTOBKU O0YyYarOIIErocs
tpeboBanusasm @OI'OC BO wmaructpaTypa 1O  HampaBlICHUIO  IOATOTOBKHU
44.04.01 Tlenarornyeckoe 0Opa3oBaHHUE, YTBEPKACHHBIM MpHKa3zoM MMHHHCTEpPCTBA
oOpazoBanuss u Hayku Poccuiickoit ®enepamuun ot 22.02.2018 1. Ne 126 (c
U3MEHEHMSIMU U JIONIOJIHEHUSAMH).

1.3. Ilepeyenr kommeTeHHHil, (GopMHUpyeMBbIX B MpoLecce OCBOCHHS
OCHOBHOI1 00pa30BaTeJIbHOI POrPaMMBbI

[Ipouiecc ocBoeHUsT AUCIUIUIMHBI HaNpaBlieH Ha (OPMHUPOBAHUE CIEAYIOLIUX
KOMIIETEHIIMI U MHIUKATOPOB UX JOCTHKECHUS:

Kox nmo I'0OC BO | NHaukaTop 10CTHKEHUA

YHuBepcanbHbIE

VK-1.1. Aranmm3upyeT npoOIeMHYIO CUTYaIHIO
KaK CHCTEMY, BBISIBIISISL €€ COCTABIISIIOIINE U
CBSI3M MEXKy HUMU.

VK-1.2. Onpenensier mpoOensl B UHPOpMaInH,
HEOOXOAMMOM ISl PEIICHHsI IPOOIEeMHOM
CUTYaIluH, U MPOEKTUPYET MPOLECCHI [0 UX
yCTpaHEHHUIO.

VK-1.3. Kputnuecku olieHuBaeT HaAEKHOCTh
UCTOYHUKOB UH(pOpMAIUH, paboTaer ¢
MPOTUBOPEUNBOM HH(OPMALIMEH U3 Pa3HBIX
UCTOYHUKOB.

VK-1.4. PazpabaTbIBacT 1 COJEPKATEILHO
apryMEHTHUPYET CTPATETHIO PEIICHUS
npoOJIEMHOI CUTyallud Ha OCHOBE CUCTEMHOT'O
U MEXJIMCIUIUIMHAPHOTO TOIX0I0B.

VK-1.5. Ctpour cueHnapuu peanusaiuu
CTpaTeruu, Onpeessisi BO3MOKHbBIE PUCKU U
npeJyiaras yTd UX YCTpaHEHHUs.

VK-1

1.4. Dranbl GopmMupoBaHMs KOMIETEHIMA MW CPeACTBA OLEHUBAHMS
YPOBHSA UX C)OPMHUPOBAHHOCTH

KoHTpo/IbHO-0LICHOYHBIE

Jransl popmupoBanusa komnereHuni | Komnerenuun
cpeacTsa / cnocod OleHMBAHUS

Tema 1 YK-1 OnenuBanue paboThI HA
CeMMHapax, 3aluTa pedeparon

Tema 2 YK-1 OnenuBanue paboThl HA




CEeMMHapax, 3a1uTa pedeparon
Tema 3 YK-1 OnenuBanue paboTHI HA

CEeMMHApax, 3aluTa pedeparon
Tewma 4 VK-1 OrnennBanue paboOThI HA

CEeMHMHApax, 3a1mTa pedeparon
Tema 5 YK-1 OuenuBanue paboThl Ha

CEeMHHApaXx, 3aluTa pedeparonB
Texkymas arrecranus YK-1 KonTponbHas pabora
IIpoMe:xxyTOUHAsI aTTECTAIUA YK-1 3auer

1.5. Onucanue nokasaresieii GopMHUpPOBAHMSA KOMIIETCH UM

Koa koMnereHuun

Pe3yabTaThl chOPMHUPOBAHHOCTH

YK-1

3HaeT: CcoBpeMeHHOE€ O00OpyJIOBaHHWE, WHCTPYMEHTBI U  METObI
WCCIEOBAaHUN  JuIsi  peumieHuss  3a7ad = B oOmacth  (U3UKH
KOHACHCUPOBAHHOI'0 COCTOSHHA; OCHOBHBIC IIOHATUA U HpI/I6J'II/DKGHI/I$I
(i)I/I?;I/IKI/I TBEPAOTO TEJIa, BKIIIOYAA KOHLCIIOWIO KBa3WMYaCTHIl, Ppa3Indnid B
CBOIICTBax MMOJIYIIPOBOAHHUKOB, MCTAJIOB W JUIJICKTPUKOB, BKIIOYaAd
TCIJIOBBIC, DJICKTPUUCCKUEC, ONNTUYCCKUC U MArHUTHBLIC CBOMCTBA.

Ymeer: ucrnonb3oBath  (PU3MKY ~ KOHJAECHCHUPOBAHHOTO  COCTOSIHUS
MOJIYIPOBOIHUKOB, METAJIJIOB U TUAJIEKTPUKOB, B IPAKTHUECKON paboTe u
IIPU HU3YYEHUU BOIMPOCOB, CBA3AHHBIX C PETUCTPALMEN HOHM3HMPYIOIINX
W3Iy4eHU, ¢ JedeKTaMu  KPUCTALINYECKONM  CTPYKTYphl M C
paguamoOHHON (PU3UKOM.

Biageer HaBbIKAMH: aHaduM3a U OLEHKM pPAa3IMYHBIX SBJICHUA U
3aKOHOMEPHOCTEH B U3MEHEHUSIX CBOMCTB MOJYIMPOBOJIHUKOB, METAINIOB U
JIMDJIEKTPUKOB.

1.6. Kpurepum ouneHUBaHUSI KOMIIETEHIIMII HAa Ppa3HBIX IJTanax MX

dopmupoBanus
Kosan4ecTBo
Bup y4yeOHoii padoThI 0as10B
(01010 0-300 300
YcTHBIE OTBETHI HA CEMUHAPCKUX 3aHATUSIX 20 - -
BrlinoHeHUE U 3auTa MPAaKTHYECKUX / TaOOpaTOPHBIX pabOT 20 - -
CamocrosTenpHas paboTa 30 - -
WNubie Bunbl yueOHOM pabOThI (TOATOTOBKA 30 - -
MpEe3CHTAINK, HanucaHue pedepara,perieHue 3aaaq u Jip.)
Bcero 100
HakonureabHasi cucteMa oneHuBanus mo 100-6aaibHoM mKase
Yer1oipexfasiibHasn Cucrema
100-6anabHast BykBeHHasi IKaja, COOTBETCTBYIOIIAS
CHUCTEMA OLICHUBAHUA o OLICHUBAHUA
IKaJja 100-6an/bHOi# mKaIe
IK3aMeHa 3adgeTra
OtnaHO 90-100 A — OTIIMYHO — TEOPETUUECKOE COAEPKAHNE
Kypca OCBOEHO TMOITHOCTHIO, Oe3 poOeToB;
HCO6XOZ[I/IMI>IG MNPAKTUYCCKUEC HABBIKU pa6OTI>I
3auTeHo
C OCBOCHHBIM MaTepHaioM C(i)OpMPIpOBaHBI;
BCC MPEAYCMOTPCHHBIC HpOFpaMMOﬁ
O6y‘I€HI/I${ y‘le6HLIe 3alaHus BBITIOJHCHBI,




Ka4yeCcTBO UX BBIIOJHEHHUS OLIEHEHO YHUCIOM
0ayuToB, OMB3KIM K MAKCUMAJIEHOMY

Xopomio

83-89

B — oueHs xopormo — TeopeTHIecKoe
coJiepKaHHe Kypca OCBOCHO TIOJTHOCTBIO, 6e3
npoOesioB; HEOOXOAUMBIC MPAKTHYCCKHE
HaBBIKU PabOThI C OCBOCHHBIM MAaTEPHAIOM B
OCHOBHOM c(hOpPMHPOBAHbI; BCE
IpEeIyCMOTPEHHBIE IPOrPaMMOi 00yUCHUsI
y4ueOHbIC 33]JaHHS BBITIOJTHEHBI, KAYECTBO
BBITIOJTHEHHS OONBIIIMHCTBA M3 HUX OL[CHEHO
YHCIIOM 0aJI0B, OJIM3KUM K MAaKCHMAJIEHOMY

Xopoio

75-82

C — XOpOIII0 — TEOPETHUESCKOE CONCPIKAHUE
Kypca 0CBOCHO IMOIHOCThIO; HEKOTOPhIC
MPAKTHYECKHE HABBIKK PabOTHI ¢ OCBOEHHBIM
MaTepuanoM ChOpMHUPOBAHBI HEOCTATOYHO;
BCE MPETYCMOTPEHHbIE IPOrPaMMOii
00y4eHHsT yucOHBIC 3aJaHUs BHIMOTHCHBI,
Ka4eCTBO BBIIMOJHEHHUSI HU OJJHOTO U3 HHUX HE
OI[EHEHO MHHUMAJIbHBIM YHCJIOM 0alioB,
HEKOTOPbIE BH/IbI 3aIaHHUH BBITIOIHEHBI C
OIHOKaMHU

Y 10BJIETBOPUTEIILHO

63-74

D — ynoBieTBOpUTENBHO — TEOPETHYECKOE
coJiepxKaHHe Kypca OCBOEHO YaCTUYHO, HO
npoOesbl He HOCAT CYIECTBEHHOTO
XapakTepa; Heo0XOJUMbIE IPAKTHUECKUE
HaBBbIKH pa60T1>1 C OCBOCHHBIM MaT€pHrajioM B
OCHOBHOM c()OpMHPOBAHBI; OOJIBIIMHCTBO
HPEAYyCMOTPEHHBIX TIPOTPAMMOi 00ydeHHS
y4eOHBIX 3aJaHU BBITIOTHEHO, HEKOTOPHIC 13
BBITIONHCHHBIX 3aJJaHHH COAEPKAT OIIHMOKN

YV 10BJIETBOPUTEIILHO

50-62

E- nocpencreenHo —TeoperHyeckoe
COZIepIKaHUE Kypca OCBOCHO YaCTHUYHO;
HEKOTOpbIE MPAKTUUECKHE HABBIKK Pa0OThI HE
c(OopMHUPOBAHBI, MHOTHE MIPEAYCM OTPEHHBIC
yueOHOM IporpamMMoii 00y4eHus yaeOHble
3aJlaHKs HE BBIIIOJIHEHEI JTHO0 Ka4eCTBO
BBINIOJTHEHHBIX HEKOTOPBIX M3 HUX OLIEHEHO
YHCIOM 0aJUI0B, ONM3KUM K MUHUMAJIBHOMY

HeynosnersopurensHo

21-49

FX — HEeyIOBIETBOPUTENHHO — TEOPETHUECKOE
COZIepKaHUE Kypca OCBOCHO YaCTUYHO;
HEO0O0XOANMBIE IPAKTHYECKHE HaBBIKU PaOOTHI
C OCBOCHHBIM MaTepHaIoM He
chopMHPOBaHBI; OONBIIIHCTBO
MPEAYCMOTPEHHBIX YadeOHOH MporpaMmmoi
o0y4ueHns yaeOHBIX 3a/JaHUI HE BHITIOITHEHO
7100 KauecTBO MX BBIIIOJIHEHHUS OLICHEHO
YHUCIIOM 0aJUIOB, OIM3KUM K MUHAMAIEHOMY;
TIPH JIOTIOTHUTENBHO CAMOCTOSATETbHON
pabote Hajx MaTepuanoM Kypca BO3SMOKHO
TIOBBIIIEHNE KAaueCTBA BBHITIOTHEHHUS yIeOHBIX
3aJaHuI

HeynoBnerBopurensHo

0-20

F — HEeyOBIIETBOPHUTEIBHO — TEOPETUIECKOE
Co/Iep KaHue Kypca He OCBOCHO;
HEOOXOTMMBIE TPAKTHYECKIE HABBIKH PaOOTHI
He chOPMHUPOBAHEL; BCE BHIIOJIHCHHbIC
yueOHBIE 3a/TaHus COAEPIKaT TPYObIe OIHOK;
JIOTIOJTHUTENIbHAsI CAMOCTOsITeNIbHAS paboTa
HaJl MaTeprajoM Kypca He TIPUBEIET K
KaKOMY-JIN0O 3HAYMMOMY TTOBBIIICHHIO
Ka4yecTBa BBIMOIHECHHUS yIeOHBIX 3aJaHni

He 3aureno




2. KOHTPOJIBHO-OLHEHOYHBIE CPEJACTBA
2.1. OneHo4YHbIE CPEACTBA TEKYILIET0 KOHTPOJIS

2.1.1. Cemunapsbl
Cemunap 1. DiieMeHTApHBIE YACTHIIbI

1. Wcropus OTKPBITHS dJIEMEHTAPHBIX YaCTHII.

2. YacTuibl ¥ aHTHYACTUIIBI. XapaKTEePUCTUKHU AJIIEMEHTAPHBIX YaCTHII.
3. Knaccudukaius snemMeHTapHbIX YaCTHII.

4. CrangapTHas MOJEIb dJIEMEHTAPHBIX YACTHII.

Cemunap 2: ®@yHAaMeHTAJbHbIE B3aUMOACHCTBUS

. q)yHI[aMCHTaJIBHBIe BSaHMOI[GﬁCTBPISI 1 UX HTHTCHCHUBHOCTD.
. 3aKOHBI COXpaHCHHUA 1 UHTCHCUBHOCTbD.

. DNEeKTpOMarHuTHbIE B3aumoAencTBud. Junarpammsl OeitHmMana
. CnaGbie B3aumopeicTus. [IpomexxyTounbie 6030HBI.

. KBapkoBast cTpykTypa aJipOHOB.

. CuipHBIC B3aMMOICUCTBUS
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. OcobennocTn I'paBUTAllTUOHHOT'O BBaHMOHGﬁCTBHH

Cemunap 3: Exunble Teopuu ¥ MPo0JieMbl 3KCIEPUMEHTATILHOM (PU3MKH
1. 3aBucumocTh PyHIaMEHTAIBHBIX B3aUMOICUCTBHUI OT SHEPTUU YACTHII.
2. O0beAMHEHUE PIIEKTPOMArHUTHBIX U CIA0BbIX B3aUMOJICHCTBUMA.

3. O0beMHEHUE C CUIIBHBIM B3aUMOJICHCTBUEM.

4. TlonydyeHue 4aCcTUI] BHICOKOW YHEPTUHU. Y CKOPUTEH.

5. bonwmoit anponnbiii kosutaiiaep (BAK)

6. PesynbTaThl, monydenasie Ha BAK.

7. CBs3b (PyHIAaMEHTAIBHBIX B3aUMOJICUCTBUIN C KOCMOJIOTHEH

CemuHnap 4: DJJIMIICOMETPUYECKTI METO/I MCCJIe0BAHUS TOHKOCIOMHBIX
MOKPBbITHH ¥ MOBEPXHOCTHBIX CBOMCTB TBEPABIX

1. OnTuyeckue cXembl JITUIICOMETPOB.

2. AMIUTUTYTHBIC Kodh UITMEHTHI OTPaKECHHUS HOJISIPU30BaHHBIX
AJIEKTPOMArHUTHBIX BOJIH HAa TPAHULIE JIBYX CPEL.

3. OCHOBHOE ypaBHEHHE DJUTUTICOMETPUH. DJUTUTICOMETPUICCKUE YTIIbI

4. OnpeaeneHue AUIUICOMETPUUECKUX YTIIOB MO a3uMyTaM MOojspu3aropa u
aHaJau3aTopa.

5. ObOparHas 3a/1a4a JUTMIICOMETPUH U CIIOCOOBI €€ PElICHUS.

6. [IpoGnembl pemieHwst OOpaTHOMU 3a1auu



CemuHap 5: @OTOHHBIE KPUCTAJLIBI M HX CBOHCTBA
1. MaTpuua paccessHus B MHOTOCJIOMHBIX CTPYKTYpax.

2. ®OTOHHBIE KPUCTAIUIBIL.

3. YrpaBieHue pe30HaHCHbIMM YacTOTaMU M 3aMPETHOW 30HOW (POTOHHOIO
KpHUCTAJLIA.

4. MarauTtHoe BpallleHHe MII0CKOCTHU MOJISIPU3aliy B KpUCTAJUIaX.

5. MarnuTtoontuieckue (POTOHHbIE KPUCTAIIIbI

6. ®OTOHHBIE KPUCTAIIBI B MUKPO- U HAHODJIEKTPOHUKE.

2.1.2. Pegepatni
OuenuBaercs MOArOTOBKA U 3allldTa pedepaToB IO TEMaM CEMUHAPOB

2.1.3. Kos1iokBHYM

Bonpoch! K KOJUIOKBUYMY
. CBO60}IHO€ QJICKTPOMArHuTHOC I10JIC.

. I;Imockue BOJIHBI U X CBOMCTBA.
. Onucanue BOJIH C UCIIOJIB30BAHMEM KOMILUIEKCHBIX aMIUTUTY.

1

2

3

4. Tlonspwu3aius BOJIH.
5. DUMOTUYECKU MOJISIPHU30BAHHBIE AIEKTPOMArHUTHBIE BOJTHBI.
6. Dmric noJspu3aIuu.

7. DNeKTpOMarHUTHBIE BOJHBI B MOTJIOMIAOIIUX Cpeiax.

8

. Ilokazarenb IMpCIIOMIICHUA 1 KOB(b(bI/IHI/IeHT OKCTHHKIIHH.

2.2. OneHOYHBbIE CPeACTBA JIsl IPOMEKYTOUYHOM aTTeCTAIUU
. DIeMeHTapHbIe YaCTHIIBI U UX XapaKTEPUCTHKHU.

. Knaccuduxkanus snemeHTapHbIX YaCTHII.

. KBapk-ritooHHas CTpyKTypa aJJpOHOB.

. CtangapTHast MOJEb JIEMEHTAPHBIX YACTHIL.

. DyHAaMeHTaJlbHbIE B3aUMOJECUCTBUS U UX UHTEHCUBHOCTH.

. DIIEKTPOMAarHUTHbIE B3aUMOJICCTBUS B KBAHTOBOM AJIEKTPOIMHAMUKE.
. Anarpammer DeitHMaHa.

. CnaGeie B3aumozeiicTBus (teopust @epmn).

. [loneBast Teopust c1abbIX B3aUMOJICUCTBHIA.
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10. O0beguHEHHE TIEKTPOMArHUTHBIX M CJIA0BIX B3aMMOICHCTBHMA.
11. CunpHble B3aumoaeicTBUA. [[BeTOBOI 3apsi KBAPKOB.

12. BzaumopeiicTBust kBapkoB. [lose TiI00HOB.

13. Bo3zonsl Xurrca.

14. CoBpeMeHHOE COCTOSIHHE SKCIIEPUMEHTAIbHBIX UCCIIE0BAHUMN.

15. IlepcnekTuBbl 00BEAUHEHUS (DYHIAMEHTAIBHBIX B3aUMOJCHCTBUIA.



16. Enunelie Teopun.
17. CBa3b (hyHITaMEHTAIBHBIX B3aUMOJICUCTBUI C KOCMOJIOTUEH.

18. onspu3zarus BOJTH. DNAMUNTHYECKU MOJISIPU30BaHHbBIC
AIIEKTPOMArHUTHBIE BOJHBI.

19. Dnnunc nonsgpuzaLuy.

20. DeKTpOMarHuTHbIE BOJHBI B TIOTJIOUIAIONINX CPEaX.

21. Tlokazarenb mpeIoMICHHS U KOOPHUITUEHT SKCTUHKIIUH.

22. DneKTpOMarHUTHBIE BOJHBI B MHOTOCIOMHBIX CTPYKTypax. Marpuia
paccesHus

23. OCHOBHOE ypaBHEHUE IILITUTICOMETPUU

24. MHoroyryioBast OTpaskaTrejabHas SJIUIICOMETPUS

25. OOpaTHas 3a7a4a JITUTICOMETPUU U CIIOCOOBI €€ pelIeHUs

26. DIIAIICOMKTPUS MPO3PAUHBIX IJIEHOK HA MPO3PAYHBIX MOMTI0KKAX

2(. ®OTOHHBIE KPUCTAIIIBI

28. YnpaBieHrue pe30HaHCHBIMU YacCTOTaMH U 3alpeTHON 30HOM (POTOHHOTO
KpHUCTaLIA.

29. Marauroontuyeckre GOTOHHBIE KPUCTAILIIBI

30. ®oTOHHBIE KPUCTAIUIBI B MUKPO- U HAHORJIEKTPOHHUKE.
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