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1. HACITIOPT ®OHJAA OHEHOYHbBIX CPEACTB

1.1. Ob6aacTe npuMeHeHu sl

®onn  onenounbix cpeacts (POC) — HeoThemaemas uyacTh pabouei
MPOrpaMMbl  TUCIUTUIMHBL  (Momynsa) «CoBpeMeHHBIE TPOOIEMbl  (DU3HKH» W
npeIHa3HaYeH JJI KOHTPOJS M OLIEHKH 00pa3oBaTeNbHBIX JOCTHKEHUN CTYACHTOB,
OCBOMBIINX MIPOrPaMMy JUCHUTUIAHBI (MOIYJIA).

1.2. Iean u 3agaun ¢poHIa OLIEHOYHBIX CPEACTB

Llens ®OC — ycTaHOBHUTH COOTBETCTBHE YPOBHA IMOATOTOBKH O0yYaromerocs
tpeboBanuam ®I'OC BO wmaructpatypa no HamnpasiaeHuto noarotoBku 44.04.01
[Tenarornueckoe  0Opa3oBaHWE, YTBEPKICHHBIM  TpuKazoM  MUHHCTEpCTBA
oOpaszoBanna w Haykm Poccmiickoit ®emeparmum ot 22.02.2018 1. Ne 126 (¢
U3MCHEHUSMH U JOTIOTHCHUSAMH ).

1.3. IlepeueHbr kommneTeHUuii, (opmMupyeMbIX B IMpolecce OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbl

[Ipomiecc OCBOEHUS MUCITUIUTMHBI HANPAaBJICH Ha (POPMUPOBAHHE CICAYIOIIAX
KOMMETEHIUIA U UHANKATOPOB UX IOCTUKEHUS

Koa mo ®I'OC BO | NuauxaTop AocTHREHUS

YHuBepcagbHbIC

YK-1.1. AHanuzupyer npoOIIeMHYIO CUTYAIUIO
KaK CHUCTEMY, BBIIBJISII €€ COCTaBJAIOLINE U
CBSI3U MEKIY HUMU.

YK-1.2. Onpenensier nmpobensl B HHPOPMALINH,
HEOOXOMMMOW 1JIsl  pelieHuss  IpoOJIeMHOM
CUTyallMu, W MPOEKTHPYeT MPOLECChl MO HUX
YCTPAHEHHUIO.

YK-1.3. Kputuuecku OLEHHMBAET HaIEKHOCTb
UCTOYHUKOB  uHpopmarmu, pabotaer ¢
NPOTHBOPEUNBONH WHPOpMaLMel M3 pasHBIX
HUCTOYHHUKOB.

VYK-1.4. Pa3pabarbiBaeT M COAEPIKATENBHO
apryMeHTHUpyeT CTpaTeruo peleHus
npoOJEeMHOI CUTyallud Ha OCHOBE CHCTEMHOTO
U MEXJHUCLUIUIMHAPHOTO MOAXO00B.

VYK-1.5. Crpour cueHapum peanuzaluu
CTpaTeruy, OIpeneNsisi BO3MOXKHBIE PHUCKU U
npeaiarasi NyTU UX yCTPaHEHUs.

YK-1

1.4. Dtansl (opMUpPOBAHUS KOMIIETEHIUII W CpPeACTBA OLEHHBAHMS
YPOBHSI X ¢()OPMHUPOBAHHOCTH

Coaepxanue TeM y4eOHOH THCHMILIHHBI

3-ii cemecTp: DjeMeHTapHble dYacTHIbl U (yHIAMEHTAJbHbIE
B3aUMO/ICHCTBUS

Tema 1: dOyHIaMEeHTAIbHBIE  B3aUMOJACHCTBUS. NHTEHCHBHOCTH
B3aUMOJIEUCTBUI



Tema 2: DneMeHTapHble YacTHIBI U WX XapakTepucTuku. CTaHaapTHas
MOJIETb AJIEMEHTAPHBIX YaCTHIL

Tema 3: DneKTpOMarHuTHBIE U Cc1a0ble B3aUMOACHCTBUS

Tema 4: CusnibHbIC B3aUMOJICHCTBUSA

Tema 5: [IpobGnema co3aaHus €IUHON TEOPUU

4-ii cemecTp: OnTHuecKkue HU3MEpPeHHs] U ONTHYECKHE YCTPOICTBA B
HAHOTEXHOJIOTUsIX

Tema 1: DnekTpoOMarHUTHBIE BOJIHBI B TUAJICKTPUKAX U TPOBOASIIMX CPEIax

Tema 2: DaauncoMeTpuyecKnii METO UCCIIEA0BAHUSA MOBEPXHOCTH

Tewma 3: OcHOBBI (hOTOHHUKH

. KoHTpo/ibHO-0LIeHOYHbIEe
Jransl popmupoBanus komnereHuui | Komnerenuuun
cpeacTsa / cnocod OLeHUBAHUSA
Cemectp 3
Tema 1-5 YK-1 OuennBanue paboThl HA
ceMHHapax, 3amura pedeparos
Tema 1-5 YK-1 DK3aMeH
Cemectp 4
Tema 1 YK-1 KonrponpHas paborta
Tema 2-3 YK-1 BricTynieHue Ha ceMuHapax,
MOJTOTOBKA U 3aIIUTa pedepaTos.
Pabora Ha mpakTHYeCKNX
3AHSITHSIX
Tewma 2-3 YK-1 DK3aMeH

1.5. Onucanue noka3areJieii popMupoBaHus KOMIEeTEHIMIA

Koa komnereHunu | Pe3yabTaTbl ¢GpOPpMHPOBAHHOCTH
Cewmectp 3
YK-1 3HaeT: CTaHAapTHbIE MOJENU 3JIEMEHTApHbIX YacTHUL], COBPEMEHHbIE

TeOpuu (yHAAMEHTAIBHBIX B3aUMOJEHCTBHI, OCHOBHBIC HAIPABJICHUS B
Pa3BUTHH TEOPH OOBEIUHEHUN YPOBHS COBPEMEHHOTO SKCIIEPUMEHTA
YMeeT: NPUMEHSTh NOJYyYEHHBbIE 3HAHUS K OOBACHEHHIO U OIHUCAHHIO
CTaHOAPTHOW MOJENH, OLCHMBATP WHTEHCUBHOCTH (DYHIAMEHTAIbHBIX
B3aUMOJICHICTBUH, CTPOUTb U OOBSICHATL nuarpammbel  DeliHMaHa,
pa3nnuyaTh XapakTep B3aUMOACHCTBUIN B TEX WM UHBIX MIPOLIECCax
Brnaneer HaBbikamu: pabOTBl C amnmapaToM TEOPETHYECKON (PH3UKH,
oOIIeHus ¢ ayIUTOPHEH, BEACHUS TIOJIEMUKH, COCTABIIEHHSI, O(pOpPMIIEHHE U
3aIUTBl  HAy4HbIX pedepaTroB, aHaIUTHUECKOro 0030pa HaydHOU
JUTEPATYPHI, TOUCKA U aHAJIN3a HOBOH MH(GOpMAIHH.

Cemectp 4

YK-1 3HaeT: CBOICTBAa 3JEKTPOMArHUTHBIX BOJIH NPU HUX PacCIpOCTPaHEHUH B
CJIOUCTBIX B OOIIEM cllydae MOMIOMAOIINUX CTPYKTYpax, MPHHLHUIOB U
BO3MOJKHOCTEH  SJUIMIICOMETPHUH, NPUHLMIBI  CO3MaHUsl  (POTOHHBIX
KPUCTAJIJIOB U UX Ha3HAUYEHUH.

YMeHHs:  BBINOJHSET  pacdeTbl  KOS(PQUIMEHTOB  OTPAXEHHUS U
MPOIYCKAaHUSI OJIAPU30BAHHBIX U HEMOJISAPU30BAHHBIX 3JIEKTPOMArHUTHBIX
BOJH IIPU MX PACHpPOCTPAaHEHHWU B HAHOPA3MEPHBIX TeTePOCTPYKTYpax,
OOBSICHSIET ¥ OIIMChIBAET CBOWCTBA (POTOHHBIX KPUCTAJLIOB.




JIUTEPaTyphl.

Brnaneer HaBbikamu: pabOTBI C amnmapatoM TEOPETUYECKOH (DU3HKH,
oOIIeHUs ¢ ayIUTOPHEH, BEICHUS TTIOJIEMHUKH, COCTABJICHUS,
U 3alUThl HAy4YHBIX pedepaTos,

odopmieHHe

AHAJNTHYECKOTO 0030pa Hay4YHOMH

1.6. Kpurepum oueHHBaHHSI KOMIIETEHIUIi

HAa Pa3sHbIX IJTanax HMX

popmupoBanus
KoanuectBo
Bun yueOHoii paGoTbl 0aJs10B
101010 0-390 300
Cemectp 3
Y CTHBIE OTBETHI HA CEMUHAPCKUX 3aHATHUSIX - -
BrinosiHeHMe 1 3amuTa mpakTHueckux / 1adbopaTopHbIX padboT 920 - -
CamocrosiTenpHas paboTta - -
WHbie Buabl yueOHON paboOThI (IIOATOTOBKA 10 - -
Mpe3eHTalNN, HalTMcaHue pedepara,pelieHune 3auad u p. )
Bcero 100
Cemectp 4
Konnoxsuym 20 - -
CemuHapsl (3amuTa pedepaTon) 80 - -
Bcero 100
HakonuresbHas cuctema ouennBanusi no 100-6abHoil mkaJie
Yeroipex0amibHast Cucrema
100-0ananHast BykBeHHAs MIKAJIA, COOTBETCTBYIOINAS
CHCTEMA OLICHHUB AaHU A o OIICHUBAHUS
MKAJIA 100-0amTHLHOI mIKaTe
IK3aMeHa 3auera
OrmrHO 90-100 A — OTIMYHO — TEOPETHIECKOE COACPIKAHHIE
Kypca OCBOCHO IIOJIHOCTHIO, O3 TIpo0OeIos;
HEOOXOAMMBIC MMPAKTHUCCKHUE HABBIKH PAOOTHI
C OCBOCHHBIM MATCPHATIOM C(DOPMUPOBAHEL,
BCE MPSAYCMOTPEHHBIC TIPOTPAMMOIi
00yucHNA YICOHBIC 3aTaHHUS BBITIOTHCHEI,
KA4YCCTBO HX BBIMMOJTHCHHA OLICHCHO YHCIOM
6am10B, OIM3KUM K MAKCHMATIBHOMY
Xopomo 83-89 B — 0UucHB XOpPOWIO — TEOPETUUECKOE
CoJepyKaHHE Kypca OCBOSHO MONHOCTBIO, 0e3
MIPOOEIIOB; HEOOXOIUMBIC MPAKTHICCKAC
HABBIKH pa6OTI>I C OCBOCHHBIM MATCPHUATIOM B
OCHOBHOM ¢ :
(hOpPMHPOBAHBL, BCE 3auTeHO
MPEIYCMOTPCHHBIC TPOTPAMMOH 00YUCHHSA
yqe6H1>Ie 3aJaHH BBIITOJIHCHBI, KAYCCTBO
BBIMOTHCHUS OOJIBIIMHCTBA M3 HUX OLICHCHO
YUCIOM 0AILIOB, OJM3KUM K MAKCHMAJIBHOMY
Xopomo 75-82 C — X0pomo — TCOPETHICCKOC COACPKAHIC
Kypca OCBOSHO IOIHOCTBIO; HEKOTOPBIC
MPAKTHICCKHUC HABBIKH pa6OTI>I C OCBOCHHBIM
MarepuanoM C(HOPMHPOBAHBI HEAOCTATOUHO,
BCE MPSAYCMOTPEHHBIC TIPOTPAMMOIH
00yucHHA YICOHBIC 3aTaHHUS BBITIOTHCHEI,
KA4YCCTBO BBIIQJIHCHUA HU OAHOI'O U3 HUX HC
OLCHCHO MUHHUMAJIbHBIM YHCJIIOM 63J'IJ'IOB,
HCKOTOPBIC BHOBI SHZ[BHI/II\/’I BBITIOJTHCHBI C




OIHOKaMHU

Y A0BAECTBOPUTEIBHO

63-74

D — yAOBICTBOPHUTENBHO — TEOPETHUCCKOE
COACpKAHKIE Kypca OCBOCHO YACTHYHO, HO
mpoOeIBl He HOCAT CYIICCTBEHHOTO
XapakTepa; HeOOXOMMBIC IIPAKTHICCKHIC
HABBIKH pa60T1>1 C OCBOCHHBIM MATCPHUATIOM B
OCHOBHOM C(POPMHPOBAHEI, OOTBITHHCTBO
TIPEAYCMOTPEHHBIX POTPAMMOHN OOYICHUS
y‘{e6HI>IX SBZ[aHI/Iﬁ BBIITOJTHCHO, HCKOTOPBIC U3
BBINIOJTHCHHBIX SBZ[aHI/Iﬁ COOCPKAT OIIHOKH

Y A0BAECTBOPUTEIBHO

50-62

E— mocpeACcTBEHHO —TCOPETHIECKOE
COJEPIKAHKE KypCa OCBOSHO YaCTHYHO;
HEKOTOPBIC MPAKTHICCKUE HABBIKA PAOOTHI HE
c(hOpMHPOBAHBI, MHOTHE ITPEAYCMOTPECHHBIC
YucOHOH mpOrpaMMOn 00YICHHSA YICOHBIC
33JaHAS HE BBIMIOIHCHBI MO0 KAYECTBO
BBINTOJTHEHHBIX HEKOTOPBIX M3 HAX OLCHCHO
YUCIOM 0AILTOB, OIM3KHM K MEHHMAIbHOMY

Hey1oBneTBOPUTENBHO

21-49

FX — HEyTOBIETBOPUTENBHO — TEOPETHUECKOE
coJiep KaHKE KyPca OCBOCHO YACTHIHO;
HEOOXOAUMBIC MTPAKTHICCKUE HABBIKH PAOOTHI
C OCBOCHHBIM MaTEpHAJIOM HE
c(opMupOBaHEL, OOIBITHHCTBO
TIPEAYyCMOTPEHHBIX YIEOHOH IIPOrpaMMOn
00yucHNA yICOHBIX 3aaHAH HE BHITOJTHCHO
OO0 KAYECTBO MX BBHIIOJHCHHUS OLICHCHO
YUCIIOM 0a/LT0B, OIM3KHM K MHHHMATbHOMY,
TIPH TONMOTHUTEIHHO CAMOCTOSTEILHOM
padoTe Hax MATEPHAIOM KYPCa BO3MOYKHO
TIOBBIMICHUC KAYECTBA BBIMIOTHCHHUS YICOHBIX
3aJaHUI

Hey1oBIeTBOPUTENBHO

0-20

F — HEyJ0BIETBOPUTENBHO — TEOPETHYECKOE
COJEpIKAaHHE Kypca HE OCBOCHO;
HEOOXOAUMBIC MTPAKTHUCCKUE HABBIKH PAOOTHI
HE c(DOPMUPOBAHBL, BCC BHIIOJHCHHBIC
VueOHBIC 3aTaHI COIEPIKAT TPYOBIC OIIHOKH,
JOIOIHUTEIbHAA CAMOCTOATEIbHAA padoTa
HaJ MaTepHAJIOM Kypca He IPHBEICT K
KaKOMY-THOO 3HAYMMOMY HOBBILICHHFO
Ka4eCTBA BHIMOJIHCHUS YICOHBIX 3a1aHUH

He 3auteno

2. KOHTPOJIbHO-ONEHOYHBIE CPEACTBA

2.1. OneHoUuHbBIE CPEACTBA TEKYIIEr0 KOHTPOJIS

3-ii cemecTp

2.1.1. Cemunapsbi
Cemunap 1. DyieMeHTapHbI€ YaCTHLIbI

1. Hcropus OTKPBITHS 3JIEMEHTAPHBIX YACTHII
2. YacTulel ¥ aHTHYACTHUITHI. XaPaKTEPUCTHUKH JIEMEHTAPHBIX YACTHII
3.  Knaccudwkarms >31eMEHTapHBIX YaCTHI

4.  CrangapTHas MOACIb FJIEMEHTAPHBIX YaCTHIL

Cemunap 2: @®yHaaMeHTaJIbHbIE B3aUMO/I€iiCTBUSI

1. (DYHI[aMeHTaHBHBIe BSaHMOHeﬁCTBHH U UX UHTCHCHUBHOCTb

2. 3aKoHBI COXpaHEHHS U UHTEHCUBHOCTD




NN sew

DneKTpOMarHuTHHIC B3auMoaeicTBus. J(narpammer deitaMana
Cna0Oble B3aumonekcTeus. [IpoMexkyTouHbie OO30HBI
KBapkoBas cTpykTypa aApOHOB.

CunpHBIC B3aUMOJCHCTBUSA

Oco0eHHOCTH TPaBUTAIMOHHOTO B3aUMOICHCTBUS

Cemunap 3: Equnbie Teopun u npo0JieMbl 3KCIePUMEHTAJIbHONH (PH3UKH

AN e

7.
2.1.2

3aBucUMOCTh ()YHIAMEHTAJILHBIX B3aUMOICHCTBHI OT SHEPTHH YACTHI]
OO0benMHEHHE AIIEKTPOMArHUTHBIX M CJIa0bIX B3aUMOICHCTBHI
OO0beauHEeHNEe C CUIIbHBIM B3aUMOACHCTBUEM

[TonyyeHne yacTuil BBICOKOW SHEPTUU. Y CKOPUTEHN

Bonbmoit anponnsrii komnainep (bAK)

PesynbTaThl, noaydeHHbsie HAa BAK

CBs3b (pyHIAMEHTATBHBIX B3aUMOICHCTBHMN ¢ KOCMOJIOTHEH

. Pedepatni

[ToaroToska m 3ammura pedepaToB MO TEMaM CEMHUHAPOB

4-ii cemecTp

2.1.1

. Cemunapwbl

Cemunap 1: DnauncoMeTpuyecKTii MeTO HCCAEI0BAHUS TOHKOCIOMHBIX
MOKPBITHIT H MOBEPXHOCTHBIX CBOICTB TBEPABIX TeJI

1.
2.

OnTryeckue CXeMbl JLTUTICOMETPOB.
AMIUIATYIHBIC KO3 hUITHECHTHI OTPaKCHUA MOJIAPU30BAHHBIX

3JIEKTPOMArHUTHBIX BOJIH HA TPAHULE JIBYX CPEA.

3. OCHOBHO€ YPaBHECHHE FJUTANCOMETPUH. DJTUIICOMETPUUECCKUE YTJIbI

4.  OnpeneneHre MNUTATICOMETPHUECKUX YTIIOB TI0 a3UMYyTaM TOJISIpU3aTOPa
aHaM3aTopa.

5.  OoOparnHas 3a1a4a JITAINCOMETPHUU U CIIOCOOBI €€ PEIICHUS

6. IIpobGnemsl perieHua oOpaTHOM 3a1aumn

CemuHap 2: @OTOHHBbIE KPUCTAJLIBI M UX CBOHCTBA
Bomnpocsl k cemuHapy

1. Marpuiia paccesiHua B MHOTOCJIOMHBIX CTPYKTypax

2.  ®OOTOHHBIE KPUCTAJLIBI

3.  VYmnpapneHue pe30HAHCHBIMU YaCTOTAMH M 3aMPETHOM 30HOHM (POTOHHOTO
KpUCTAJLIA.

4. MarHutHO€ BpallleHUE TUIOCKOCTH MOJISIpU3alluK B KpUCTAJLIaX.

5.  Marauroontrueckne (POTOHHBIC KPUCTAIITHI

6. DOTOHHBIC KPUCTAJIBI B MUKPO- U HAHODJICKTPOHHKE.

2.1.2. Pedepatnl

[ToaroToska m 3ammura pedeparoB Mo TEMaM CEMUHAPOB

2.1.3. Ko/utiokBUYM

1. CBoboaHOE 3NIEKTPOMArHUTHOE TI0JIE



2.
3.
4

[ ITockue BOJTHBI U KX CBOMCTBA
OnmcaHue BOJH C MCMOJIb30BAaHWEM KOMIUIEKCHBIX aMILJTATY/T
[Monspuzanus BOJTH. DIUTUIITAYECKHA MOJIAPU30BAHHBIC

SJICKTPOMArduTHBIC BOJIHEI. Onnurc MMOJIAPHU3all v,

5.

DONeKTpOMarHUTHBIE BOJIHBI B TMOTJIOMIAIOIMMX cpeaax. llokaszarenb

pesioMyIeHUS U KO3(OUITMESHT SKCTUHKITHH.

2.2. OueHouHbI€e CPeICTBA ISl MPOMEKYTOUHOH aTTecTaluu
3-ii cemecTp (YCTHBIII 3K3aMeH)

DJIeMEHTapHbBIC YACTULIBl U UX XaPAKTEPUCTUKHU

Knaccudukanus sneMeHTapHBIX YaCTHIT

KBapk-rirooHHAs CTPyKTypa aApPOHOB

CranaapTHas MOJEIb 3JIEMEHTAPHbBIX YACTHI]

OyHIaMEHTAIbHBIE B3aUMOJICUCTBHS U UX UHTCHCUBHOCTH
DJIEKTPOMArHUTHBIC B3aUMOICHUCTBUS B KBAHTOBOM 3JIEKTPOJIMHAMUKE
Huarpammbl OelinmMana

Cnabpble B3aumonericTeus (Teopust Gepmn)

[Tonesas Teopus cyiadbIX B3aUMOACHCTBUIMA

OO0benMHEHNE AJICKTPOMArHUTHBIX U CIA0BIX B3aMMOJACHCTBUM
CunbHble B3auMoielicTBus. [[BeTOBOI 3apsA1 KBApKOB
Bzanmopeiicteus kBapkos. [lone rimrooHOB

bo3zonsr Xwurrca

CoBpeMEHHOE COCTOSIHUE HKCIEPUMEHTATIBHbBIX UCCIEA0BAHUN
[lepcnexTuBbl 00beMHCHNA (PYHIAMEHTATBHBIX B3aNMOICHCTBHMA
Enunsie Teopun

CBs13b (PyHIAMEHTATBHBIX B3AUMOJICHCTBHAN ¢ KOCMOJIOTHEH

4-ii cemecTp (YCTHBIH IK3aMeH)

l.

[Monspuzanusa BOJTH. DIUTUIITAUYECKHA MOJIAPU30BAHHBIC

SJICKTPOMArduTHBIC BOJIHEBI. Onnurnc MMOJIAPpU3allnH.

2.

ONEeKTPOMArHUTHBIE BOJIHBI B MOTJIOMIAIOMMX cpeaax. llokaszaTtenb

npesioMyIeHuUsS U KO3(UITMESHT SKCTUHKITHH.

3.
paccesiHus
4,

oW

9.
KpUCTaJIA.

10.

I1.

3.ONeKTPOMArHuTHbIE BOJHBI B MHOTOCJIOHHBIX CTpyKTypax. Marpuna

OCHOBHOE YpaBHEHHE SJLJTUTICOMETPUH

MHoroyrnoBas OTpakaTeabHAas HJUTUIICOMETPHS

OOparHas 3a71a4a /UTMIICOMETPHUH M CIIOCOOBI €€ PeIeHUS
DJITUNICOMETPUA MPO3PAYHBIX TJICHOK HA MPO3PAYHBIX MOII0KKAX
OOTOHHBIE KPUCTAJLIIBI

VYnpasieare pe30HaHCHBIMHM YaCTOTaMHU M 3alPETHOMN 30HOH (POTOHHOTO

MarauTtoontuiyeckne (POTOHHBIC KPUCTAJUTHI
OOTOHHBIE KPUCTAJIIIBI B MUKPO- U HAHOICKTPOHUKE.



