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1. HACITIOPT ®OHJAA OINEHOYHbBIX CPEJACTB

1.1. ObsacTh NpUMEHEHUA
®onp onieHouHBIX cpeacTB (POC) — HeoTbemIeMast 4acThb paboyelt IporpaMmbl
JTUCHUTUIMHBL (MOIYJ1s1) U30paHHbIE TIaBbl (PU3UKUA KOHJIEHCUPOBAHHOTO COCTOSTHUS U
MpeHa3HAYeH JIJIs KOHTPOJISl U OLIEHKH 00pa30BaTeNbHbIX JOCTHKEHUN CTYICHTOB,
OCBOMBIIIMX TPOrPaMMy TUCHUTIIUHBI (MOTYJIs).

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

[enp ®OC — yCcTaHOBUTH COOTBETCTBUE YPOBHSI MOATOTOBKU O0y4Yaromerocs
tpeboBanusiM ®I'OC BO wmaructparypa mo Hampasienuto noarotoBku 44.04.01
[lenarornueckoe  oOpa3oBaHUE, YTBEPXKACHHBIM  MpUKa3oM  MuHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit ®epeparuu ot 22.02.2018 r. Ne 126 (c
WU3MEHEHUSIMU U JIOTIOJIHEHHUSIMHU ).

1.3. Ilepeyenbr KommeTeHUMi, (GopMHpPYeMBIX B Mpolecce OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrPaMMBbI

[Iporiecc ocBoeHUsT AUCIUILUIMHBI HANpaBlieH Ha (GOPMHUPOBAHUE CIIEAYIOIIUX
KOMIETEHINA U UHIUKATOPOB UX JIOCTUKEHHUS:

Koa mo ®I'OC BO ‘ NHaukaTop 10CTHKEHHUS
YHUBEpCaIbHbBIE

VK-1.1. Aranuzupyet npoOiaeMHy0

CUTYAIIMIO KaK CUCTEMY, BBISBIISAS €€

COCTaBJISIIOLINE U CBSI3U MEKIY HUMHU.

VK-1.2. Onpenensier npo6ensl B UHGOpMaIH,

HE00XO0IMMOM ISl perieHns MpooIeMHON

CUTyalluH, ¥ IPOEKTUPYET IIPOLIECCHI IO UX

YCTPaHEHHUIO.

VK-1.3. Kputruecku olleHHBaeT Ha1€KHOCTh

HMCTOYHUKOB MH(pOpMaIuK, paboTaeT ¢

IPOTUBOPEUYMBON HH(OPMAIMEH U3 pa3HbIX

HMCTOYHUKOB.

VK-1.4. PazpaGaTbIBaeT 1 coepKaTeIbHO

apryMEHTHUPYET CTPATErHI0 PEeLICHHS

poOJIEMHON CUTYallul Ha OCHOBE CHCTEMHOI0

1 MEXJIMCHUTUTMHAPHOTO MOIX0/I0B.

YK-1.5. Ctpout cueHapuu peain3anuu

CTpaTeruu, onpeesss BO3MOXHbIE PUCKH U

npejuiaras NyTu UX yCTPaHEHHsL.

YK-1

1.4. Dranbl GopmMupoBaHMSI KOMIETEHUMH M CpPeACTBA OLECHUBAHUA
YPOBHS X ¢()OPMUPOBAHHOCTH

KoHTposbHO-011cHOYHBIE
cpeacTna / ¢cnocod OneHMBAHUS
Tema 1 YK-1 OnenuBanue paboThI HA
CEeMMHapax, 3auura pedeparos

Jransl popmupoBanus komnereHuuil | Komnerenuun




Tema 2 YK-1 OnenuBanue paboThI HA
ceMHHapax, 3amuTa pedepaTo
Tema 3 YK-1 OnenuBanue paboThHI HA
ceMHHapax, 3amuTa pedepaTo
Tema 4 VK-1 OrnennBanue paboOTHI HA
ceMHHapax, 3amuTa pedepaTo
Tema 5 YK-1 OnenuBanue paboThI HA
ceMHHapax, 3amuTa pedepaTo
Texkymas arrecranus YK-1 KontponbHas pabora
IIpome:kyTOouHasi aTTecTANMS YK-1 3auer

1.5. Onucanue noka3zaresed (pOPMUPOBAHNS KOMIIECTECHIIN I

Koa komnerennumn Pe3yabTarhl cHOPpMHUPOBAHHOCTH
YK-1 3Haer:
Ywmeer:
Brnaneer HaBbIkKamu:

1.6. Kpurepuu oueHUBAHHMSI KOMIIETEHIMHA HAa Pa3HbIX IJTanax Hx
(¢popMupoBanusn

KouunyecTBo
Bup yueOHoit padoThl 0aJ/I0B
0®0 | 0300 300

YCTHBIC OTBETHI HA CEMUHAPCKUX 3aHATHUSIX 20 - -
BrimosTHeHUe 1 3ammunTa MpakTHYECKUX / 1Tab0paTopHBIX paboT 20 - -
CamocrosiTenbHas paboTa 30 - -
Wubie BubI yueOHOM paboThI (TOATOTOBKA 30 - -
Mpe3CHTAIMH, HAICaHue pedepaTa,pelieHre 3a1ad 1 ap.)

Bcero 100

HaxonureanHas cucrteMa ounenuBanug mo 100-o0ajibHOM mKaJje

YeroipexfaliibHAS Cucrema
100-6anabHas BykBeHHas mIKaJia, COOTBETCTBYIOLIAS
cHcTeMa ONeHHBAHHS OLleHHBAHUSA

mKaJjaa 100-6anbHOM MIKAJIE
JK3aMeHa 3agyera

OTtnnuHO 90-100 A — OTIIMYHO — TEOPETUYECKOE COAEPKAHNE
Kypca OCBOCHO ITOJHOCTBIO, O€3 MpoOeIoB;
HEO0XOIMMBIE IPAKTHYECKHE HABBIKH PAOOTHI
C OCBOSHHBIM MaTepHaioM COPMUPOBAHbI;
BCE MPEAyCMOTPEHHbIE MPOTrPaMMOii
o0y4eHust yueOHbIe 3aaHusl BBITOJIHEHBDI,
Ka4eCTBO MX BBIIIOJHEHHS OLEHEHO YUCIOM
0aJII0B, OJIM3KUM K MAaKCHUMaJIbHOMY 3adreHo
Xoporo 83-89 B — o4eHb XOPOIIIO — TEOPETHUECKOE
CoJIeprKaHue Kypca OCBOCHO MOJIHOCTHIO, 03
npo0enoB; Heo0X0IUMbIEe IPAKTHYECKUE
HaBBIKH Pa0OTHI C OCBOGHHBIM MaTepHajioM B
OCHOBHOM c(hOpMHPOBAHBI; BCE
Ipe/lyCMOTPEHHBIE TIPOrpaMMON 00y4eHHs
yueOHbIC 3aJaHUsl BBINOJHEHBI, KAYECTBO




BBIMTOJTHEHHUS OOJILIINHCTBA U3 HUX OLICHCHO
YHUCJIOM 68.J'IJ'IOB, ONM3KKM K MaKCUMaJIbHOMY

Xopouio

75-82

C — XOpOIIO — TEOPETUIECKOE CO/IepIKaHHE
Kypca OCBOEHO TIOJIHOCTBI0; HEKOTOPBIE
MPaKTHYECKUE HABBIKU pabOThI C OCBOCHHBIM
MarepuaioM chopMHpPOBaHbI HEIOCTATOYHO;
BCE MIPEAYyCMOTPEHHbIE POTrPaMMOii
o0yueHns ydeOHbIC 3aJaHUS BHITOJTHEHBL,
KaueCTBO BBIIOJHEHUS HU OHOTO U3 HUX HE
OLICHeHO MHHHMAJIbHBIM YHCIIOM 0aJlIoB,
HEKOTOPbIE BHIBI 33IaHUI1 BBITIOJIHEHBI C
omnoOKaMu

Y 10BJIETBOPUTETHHO

63-74

D — ynoBiIeTBOPUTENHHO — TEOPETHUECKOE
CoJIepKaHNE Kypca OCBOCHO YaCTHIHO, HO
po0esbl He HOCAT CYIECTBEHHOTO
XapakTepa; HeoOXO0JUMBbIE MPAKTUYECKHE
HaBBIKH Pa0OTHI C OCBOCHHBIM MaTepUajioM B
OCHOBHOM C(hOPMHPOBAHBI; OOJIBIIUHCTBO
MIPEIYCMOTPEHHBIX IPOrpaMMOit 00y4eHUs
yueOHBIX 33/1aHU BBITIOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 3aJJaHUH cOJep)KaT OMIHOKH

YI[OBJ'ICTBOpI/ITeJ'IBHO

50-62

E— mocpencTBeHHO —TeOpeTHYECKoe
CoZIepKaHUe Kypca OCBOCHO YaCTHYHO;
HEKOTOPbIE IPAKTHYECKHE HABBIKK PabOTHI He
c(opMHpPOBaHBI, MHOTHE PEIYCMOTPEHHBIC
y4eOHOI mporpaMMoii 00ydeHus yaeOHbIe
3aJlaHusI HE BHIITOJIHEHBI JIN0O KauecTBO
BBITIOJTHEHHBIX HEKOTOPBIX U3 HUX OLICHEHO
YHCIIOM 0aJJIOB, OJIM3KUM K MUHUMAJIBHOMY

HeynosnerBopurensHO

21-49

FX — HeyZI0BIE€TBOPUTENIHHO — TEOPETUIECKOE
COJIepKaHUE Kypca OCBOCHO YaCTHYHO;
HE00XOIMMBIC MMPAKTHYECKHE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaIoM He
c(hOopMHUPOBAHEL, OOIBITITHCTBO
MPElyCMOTPEHHBIX Y4eOHON MporpaMMoi
00y4eHust yueOHbIX 3a/laHHi HE BBITIOJHEHO
00 KauecTBO MX BHIIIOJIHEHUS OIIEHEHO
YHCIIOM 0aJI0B, OM3KNM K MUHUMAIIbHOMY;
TIPY JTOTIOJHUTEIBHO CAaMOCTOATENLHOM
paboTe HaJl MaTepHaIoM Kypca BO3MOKHO
MOBBILICHHE KaueCTBa BBITIOJIHEHUS yueOHBIX
3aJJaHuiI

HeynosnerBopurensHo

0-20

F — Hey1OBIETBOPHUTENHHO — TEOPETHIECKOE
CoZiepKaHHe Kypca He OCBOEHO;
HEO0XOIUMBIE IPAKTHYECKIE HABBIKH PAOOTHI
He c()OPMHUPOBAHBI; BCE BBHITIOJIHEHHBIE
yueOHbIe 3aJaHusl COJepPKaT IpyOble OIIHMOKH;
JIOTIOJTHUTENbHAsI CaMOCTOsATeNIbHAs paboTa
HaJl MaTepHajIoM Kypca He IPUBEIET K
KaKOMY-JIM00 3HaYMMOMY HOBBIIICHHIO
KauyecTBa BBIIIOJIHEHHUS YUEOHBIX 3aJaHUH

He 3aureno

2. KOHTPOJIBHO-OEHOYHBIE CPEJICTBA

2.1. OueHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS

2.1.1. Cemunapsl

CemuHap 1. DiieMeHTapHBIE YACTHIIBI

1. Wcropus OTKPBITHS 3JIEMEHTAPHBIX YaCTHII




2. qaCTI/IHLI U aHTU4YaCTHIIEI. XapaKTCpI/ICTI/IKI/I OJIECMCHTAPHBIX YaCTHIL

w

Knaccudukarus sneMeHTapHBIX YaCTHUIT
4. Cra"papTHast MOJICJIb JIEMEHTapHBIX YaCTHUIL

Cemunap 2: ®@yHaaMeHTAJbHbIE B3aUMOIEHCTBUS

1.CDYH,ZI8,M€HTEUIBHI)IG BBaHMOHCﬁCTBHH U X UHTCHCHUBHOCTD
2. 3aKOHBI COXpaHCHUA U MTHTCHCHUBHOCTDb

3. DneKkTpoMarHuTHele B3auMojehcTBus. Juarpammbel  DeiinmaHa
4. Cnabsle B3aumozeiictsus. [IpomexxyTounble 6030HbBI
5. KBapkoBas CTpyKTypa aJpOHOB.

o

CuIbHBIE B3aMMOJIEUCTBUSA
7. OcoOEHHOCTH TPABUTAIIMOHHOTO B3aUMOICHCTBUS

Cemunap 3: ExuHble TeOpUU U PO0JIEMbI IKCIIEPUMEHTAJIBHOH
(usuxku
3aBUCUMOCTh (DYHJIAMEHTAIBHBIX B3aUMOJICUCTBUN OT IHEPTUU YACTHUII
OObeIMHEeHNE JIEKTPOMArHUTHBIX U CIa0bIX B3aUMOJIEHCTBUN
OObeMHEeHNE ¢ CUITBHBIM B3aUMO/IEHCTBUEM
[Tomy4yeHne 4acTull BBICOKOM SHEPTUU. Y CKOPUTENH
bonbmioi agpounnsiil komaiiep (BAK)
Pe3ynbTaThl, nonydenHsie Ha BAK

No Ok owhE

CBs3b (PyHII@MEHTAIBHBIX B3aUMOJICCTBUI C KOCMOJIOTHEH

Cemunap 4: DIHNCOMETPUYECKTI MeTO UCCJIeI0BAHUS TOHKOCJIOMHBIX
NOKPBITUI U MOBEPXHOCTHBIX CBOMCTB TBEPAbIX TeJ Borpocs! k
CEMUHapPY
1. OnTuyeckue CXeMbl JUTUIICOMETPOB.
2. AMIUIUTYAHbBIC K03 HUITHEHTHI OTPAKECHUS MOJISIPU30BAHHBIX
AJIEKTPOMATHUTHBIX BOJH HA TPAHUIIE IBYX CPE/I.
3. OCHOBHOE ypaBHEHHE JUTUTIICOMETPUU. DIUTUTICOMETPUUECKUAE YTIIbI
4. OmnpeneneHue JIITUTICOMETPUYECKUX YTIOB MO a3uMyTaM TOJspu3aropa T
aHaIM3aTopa.
5. OOpatHas 3a1a4a dJTUTIICOMETPUN U CITIOCOOBI €€ PEIICHUS
6. [IpobmemMbr perieHus 0OpaTHOM 3a1a9n

CemuHap 5: @OTOHHBIC KPUCTAJLIBI U UX CBOHCTBA
Bormpocsl k ceMuHapy

1. Martpuia paccesHus B MHOTOCJIOMHBIX CTPYKTypax
2. @OTOHHBIE KPUCTAIIIBI



3. YmpaBneHue pe30HAHCHBIMU YacCTOTaMM W 3alpeTHON 30HOW (DOTOHHOTO
KpHUCTasa.
4. MarHuTtHoOe BpallleHHe IIIOCKOCTH MOJSPU3allii B KpUCTaJIIax.

o1

MarsuToonTH4YECKUe (1)OTOHHI>I€ KpUuCTaJJIbI
6. doToHHEIE KpUCTAJJIBI B MUKPO- U HAHOJ3JICKTPOHHUKC.

2.1.2. Pedepatni

[ToaroToBka u 3amuTa peeparoB Mo TEMaM CEMUHAPOB

Howbd e

© oo N o R N E

2.1.3. KosuiokBUyM

Bonpocskl K KOJLIOKBUYMY
CB00OIHOE AJIEKTPOMArHUTHOE T10JI€

II;mockme BOIHBI M UX CBOMCTBA

OnucaHne BOJH € UCMOJIb30BAHUEM KOMIUIEKCHBIX aMILTUATY/T

[Tomyounzanyss BONH. DJUIMNTUYECKH MOJISIPU30BAHHBIE SJIEKTPOMArHUTHBIE
BOJIHBI. DJUIMIIC TTOJISIPU3ALIUH.

DJIEKTpOMAarHUTHBIE BOJHBI B  morjomarmnmx cpegax. I[lokaszarenb
MpeIOMIICHHS U KOA(DPUIIUESHT SKCTUHKITUH.

2.2. OueHoYHbIE CPEACTBA /sl IPOMEKYTOYHOM aTTecCTAllul
DneMeHTapHbIe YaCTUIBI U UX XAPAKTEPUCTUKH

Knaccudukanus sneMeHTapHbIX YacTHUIL

KBapk-rimtooHHAast CTpyKTypa aIJpOHOB

CrangapTHas MOJIEIb JIEMEHTAPHBIX YaCTHUIL

@yHIaMEHTaJIbHbIE B3aUMOJEHCTBUS U UX UHTEHCUBHOCTH
DNEeKTPOMarHUTHBIE B3aUMOJICHCTBHS B KBAHTOBOM AJIEKTPOJUHAMUKE
Hunarpammer @elinMaHa

Cnabbie B3aumMoaeiicTBus (teopust @epmu)

[ToneBas Teopus cl1abbIX B3aMMOICHCTBHIA

10. OO6beTMHEHUE AIEKTPOMATrHUTHBIX U CJIA0BIX B3aMMOICHCTBUM

11. CuiibHBIE B3aumojieiicTBus. LIBeTOBOI 3apsi KBapKOB

12. B3aumonerncTBus KBapkoB. [1oJie rimrooHoB

13. bo3ousl Xurrca

14. COBpEMEHHOE COCTOSIHUE DKCIIEPUMEHTATBHBIX UCCIIETOBAHUI

15. [lepcniekTrBBI 00beIMHEHNS (PYHIAMEHTAIBHBIX B3aUMOICUCTBUI
16. EnquHbIE TEOpUU
17. CBa3b (hyHIaMEHTAIBHBIX B3aUMOJICUCTBUN ¢ KOCMOJIOTHEH

18.IToryon3anys BOJIH. DIUTMITUYECKH MTOJISIPU30BAHHBIE 3JIEKTPOMArHUTHbIE
BOJIHBL. DJUIUIIC NOJSPU3ALIUH.



19.9HCKTpOMaI‘HI/ITHLI€ BOJIHBI B ITIOTJIOIIAIOIIKUX CPpEaax. IToka3zarens

peIoMIICHUS M KO3(PDUITUESHT SKCTUHKITUH.
20.251eKTpOMarHuTHbIE BOJIHBI B MHOTOCIIOMHBIX CTPYKTypax. MaTpuia

paccestHus
210cHOBHOE ypaBHEHHE JUTHTIICOMETPUHT

22 .MHuoroyrioBasi OTpaykaTeabHast SJUTUIICOMETPUS

23.0060aTHas 3aa4a 3JUIMIICOMETPUU U CIIOCOOBI €€ PEIICHUS
24 . 2IATICOMKTPHS MIPO3PAaYHBIX IJICHOK HA MPO3PAYHBIX MOT0KKAX

25.DOTOHHBIE KPUCTAJIIBI
26.YmpaBieHue pe30HAHCHBIMUA YaCTOTAMHM U 3aIPETHON 30HON POTOHHOTO

KpHUCTasia.
27.Marautoontudyeckrue (OTOHHBIC KPUCTAILIbI
28. ®OTOHHBIE KPUCTAIIIBI B MUKPO- U HAHODJIEKTPOHUKE.



