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1. Mectro nucuumiauabl B cTpykrype OOII
Hucnunmuna OTJ1.01, BBenenue B cienmanbHOCTS siBisgeTcs pakymnpratuBoM B OOIT HanmpaBieHus

noarotosku 03.03.02 dusuka.

2. [lnanupyemblie pe3yJbTaThl 00yUeHUs M0 JUCIUIIMHE, COOTHECEHHBbIE C MIAHUPYEMbIMHU
pe3yJbTaTaMM 0CBOEHHsI 00Pa30BaTeJbHOM MPOrpaMMbl (KOMIIETEHUNUSIMHA U MHANKATOPAMHU
JIOCTHKEHUS KOMITeTEHIH )

dopmupyemMble
KOMIIeTeHIHH (KOJI,
conepKaHue
KOMITCTCHITHH )

IInanupyemble pe3yJbTaThl 00y4eHHs! 10 JHCHUILIMHE

(MoayJ110), B COOTBETCTBUM C MHAMKATOPOM JAO0CTHKEHMS

KOMIICTCHIIMHA

NuaukaTop T0CTHKEHUS
KOMIIeTeHIINH
(xox, coep)kaHrue UHAUKATOPA)

Pe3yabTaThl 00y4eHuUs!
N0 JUCHMILTHHE

HaumeHnoBaHnue
OIIEHOYHOT0 Cpe/ICTBA

IIK-1: Cnocoben
BbINOJIHSAMb HAYYHYIO
pabomy 8 uzbpauHoll

obnacmu

IKCNEPUMEHMATbHBIX U

(unu) meopemuuecxkux
UCCAE008AHULL C NOMOUBIO
COBpEeMEHHOU NPUOOPHOT

0aswvl, CIOHCHO20
Qusuueckoeo obopydosarus

U UHPOPMAYUOHHBIX MEXH

Hemoncmpayus cnoco6nocmu
BbINOJIHANL HAYUHYIO pabomy 6
u3bparnHol obracmu
IKCNEPUMEHMANbHBIX U (UIU)
meopemuieckux Uccieo008aHull ¢
NOMOWBIO COBPEMEHHOL
npubopHoU 6a3bl, CLONCHO20
Gusuueckozo 060pydosanus u
UHPOPMAYUOHHBIX MEXHONO2UTL C
VUemom OmeuecmeenHo20 U
3apy6escrno2o onvlma

3uamo ocnosmvie nanpasneHus
HAYYHO-UCCIe008AMEeNbCKOU

0es-MebHOCMU,  PA38UBAEMOT
6 bazoevix uncmumymax PAH,
05151 OanvHetliue2o onpeoeienus
ceoelti

memamuku HAy4HO-

uccnedosamenvbckol  pabomol.

Hmemv  npeocmasnenue o
B03MOICHBIX HANpasieHusix
cneyuamuzayuu ¢  obaacmu
Quzuxu  naazmel U QuuKU
KOHOEHCUPOBAHHO20
COCMOsIHUSL 8eUlecmeq.

Ymemw NOIb308AMbCS
CcoBpeMenHbIMU Memoodamu
obpabomku, aHanusza u
cunmesa Qusuueckoi
ungopmayuu 6  U3OPAHHOU
obracmu Qusuyeckux
uccne0osanuil

Braoemo HABbIKAMU
BbICIIYNACHUSL  C  HAYYHbIMU

00KIA0aMU HA KOH@EepeHYusx,

Cobeceoosanue u 3a0aqu

(npakxmuueckue 3a0aHUs1)

coeewanuiax
3. CTpyKTypa M coJepkaHue TUCUUIIMHBI
3.1. TpyaoeMKOCTb AUCHUNIHHBI
Ounas

Oo0mast TPy10eMKOCTh 1

YacoB no yueOHOMY ILIAHY 36

B TOM YHCIIE

ayJMTOPHBIE 3aHATHS (KOHTAKTHas padora):

- 3aHATHSA JEeKIHUOHHOI0 TUIA 16

- 3aHATHSI CEMHHAPCKOT0 THNA (MPaKTHYeCKHe 3aHsiTHs / 0




J1aGopaTopHble padoThl)

- KCP 1

caMocTosiTe1bHast padora 19

IIpome:xyTounas aTrecranus 0
3a4éT

3.2. Conepxanue IUCIHUIIIUHBI

(cmpyxmypupoeanHnoe no memam (pazoeiam) ¢ yKazanuem omeeoeHHo20 Ha HUX KOIU4ecmed
aKademuyecKux 4acos u euovl Y4eOHbIX 3aHAMUlL)

HanmeHoBaHue U kpaTkoe conepkanue Bcero B TOM 4YHCIIe
Pa3menoB U TEM AUCIUILUINHBI (gacer)
KonraktHas padora (paboTa BO B3aNMOJIEHCTBUY C CamocTosTenbHas
MperoJaBaTesieM), Yachl pabora
13 HAX oOyuyaromierocs,
4acel
3aHATHS 3aHATHSL 3aHATHSA Bcero
JIEKIIMOHHOTO  |CEMHUHAPCKOTO |1abopaToOpHOro
THIA THIA THIa
3 3 3 3 3 3
= = = = = =
g g g g g g
(o] (o] (o) (o) o o
Baenenune 2 1 0 0 1 1
DIEeKTPOHNKA OOTBIINX MOITHOCTEH 2 1 0 0 1 1
DNEKTPOJMHAMHKA TIIIa3MbI 2 1 0 0 1 1
JlazepHast ¢pM3MKa M HEJIMHEHHAs ONTHKA | 2 1 0 0 1 1
Husko4acToTHAs aKyCTHKa OKeaHa 2 1 0 0 1 1
Panrohu3nuecKine MeToIbl THArHOCTHKH 3 1 0 0 1 ’
mabopaTopHBIX M MMPUPOJHBIX 00BEKTOB
JluHaMuKa HEJTMHEHHBIX MTPOLIECCOB 3 1 0 0 1 2
Du3nKa NoITyIpOBOTHUKOB 3 1 0 0 1 2
Du3HKa CBEPXIPOBOJHUKOB 4 2 0 0 2 2
MHoOroCoiHHas! peHTTCHOBCKAsl ONTHUKA 4 2 0 0 2 2
MarsHuTHble HAHOCTPYKTYpPBI 4 2 0 0 2 2
TepareproBas cieKTpoMeTpus 4 2 0 0 2 2
ATTecTaius 0
KCP 1 1
Hroro 36 16 0 0 17 19




[IpakTudeckue 3aHATHS (CEMHUHAPCKHE 3aHATHUS /I1a00paTopHbIe pabOThl) OPraHU3YIOTCS, B TOM

griciae B (opMe MpaKTHUECKOW TMOATOTOBKH, KOTOpas MPEAyCMAaTPHBACT y4acTHE OOy4aroIIuXcs B
¢ Oyaymeil mnpodeccnoHaTbHOU

BBITTIOJTHCHHUH

JACATCIIBHOCTBIO.

Texymuii KOHTPOJIb YCHEBAEMOCTH pEaJU3yeTcsl B paMKax:

OTACIBbHBIX

HWHAUBHUIYAJIbHBIX KOHchIBTaHI/Iﬁ.

9JICMCHTOB

pabor,

CBsA3aHHBIX

4. YueOHO-MeTOAUYECKOE O0ecleYeHre CAMOCTOSTEIbHOI PadoThI 00y4aloIMXCs

KoHTposIbHBIE BOIPOCHI M 3aJaHus Ul INPOBENCHUS TEKYLIErO0 KOHTPOJA U IHPOMEKYTOUYHOU

aTTCCTAllUHU 110 UTOraM OCBOCHUSA JUCHUIIIMHBI IPUBCACHLI B II. 5.2.

5. ®oHa OIEHOYHBIX Cpeacre AJast HpOMe)KyTO‘{HOﬁ arrecralnum 1nmo JAMCHMIIIMHE (MO}IyJ’[lO),

BKJIIOYAIOIIMI

5.1. Onmcanue mIKan OIeHUBAHUS PE3yIbTaTOB O0YyUEHHS 110 TUCIIUILIIHE

TPYNIOBBIX KOHCYJIbTAlUH,

YpoBensn xaja oueHuBaHusA cGOPMHPOBAHHOCTH KOMIIETEHIUI

copmupoBa

HHOCTH 110X0 HEYIOBJIETB | Y/IOBJETBOP xopomo 04YeHb OO NMPEBOCXO0IH

KOMIIeTeHIH OpHUTEIbHO HTEJIbHO X0pouIo 0

i

(uHauKaTopa

AOCTHIKEHU HE 3a4TCHO 3auTeHo

KOMIIeTeHIH

i)
OtcyrcTBHE | YpOBEHBb MunumansH | YpoBeHb YpoBeHb YpoBeHb Yposenb
3HaHUH 3HaHUH o 3HAHUH B 3HaHUH B 3HaHUH B 3HAHUH B
TEOPETHYECK | HIDKE JOITyCTUMBIH | o0beme, obbpeMe, oObpeMe, o0beme,
oro MUHHMalbH | YPOBCHb COOTBETCTBYIO | COOTBETCTBYIO | COOTBETCTBY | IPEBBIIIAIO
MaTepHaa. BIX 3HaHU. aeM eM oIIeM aeM

TpeboBanmii. | JomymeHo mporpamme porpaMme porpamMme porpamMmy

HeBo3sMOXH | Plyenn MHOTO [OJTOTOBKH. [OATOTOBKH. MOJATOTOBKH, | TIOATOTOBKH.

3HaHus 0CTh MECTO HErpyObIX JomyiieHo JlomymieHo 6e3
OLCHUTE rpyobie OUINOKH. HECKOJILKO HECKOJIEKO OHInOOK.
HOJHOTY OIIUOKH. HerpyobIx HECYLIECTBEHH
3HaHUH OHIMoOOoK BIX OHMINOOK
BCJICICTBHE
oTKaza
oOydaromier
0Cst OT
OTBeETa
Orcyrctue | [Ipn IIponemoncr | ITpopemonctp | Ilpogemonctp | Ilpomemonct | IlpomemoHCT
MUHHMAJIbH | PCIICHHH PHPOBaHBI HPOBaHbBI BCE HPOBaHbI BCE PHUPOBAHbI PHPOBaHBI
BIX YMCHH . | CTAaHIAPTHBI | OCHOBHEIC OCHOBHEIC OCHOBHEBIC BCE BCE

VMeHus HeBo3moxH | X 3ama4 He YMCHHSL. YMCHUS. YMCHHSL. OCHOBHBIE OCHOBHEIC
0CTh mpoAeMOHCT | PemieHbl Permiensr Bce Perrensr Bce YMECHUS, YMCHUSI.
OIICHUTh PUPOBAHEI THUTIOBEIC OCHOBHEIC OCHOBHBIC peiieHsl Bce | Perrensr Bce
HAJIAYHC OCHOBHEBIC 3a]1a4uu C 3a]1a4u C 3aa4u. OCHOBHBIC OCHOBHEIC
yMeHHI YMEHHS. HETPYOBIMH | HErpyOBIMHU BrimonaeHs! 3a7a49u C 3a1a4n.
BCJIEJICTBHE OmuOKaMu. ommnOKamMu. BCE 33/IaHUS, B | OTACIBHBIMU | BBITOTHEHBI




oTKaza Nmenu Brinonnensl | BrimomHeHsl MOJTHOM HECYIECTBE | BCE 3aJaHus,
oOydJaromer | Mecro BCE 3aJlaHusl | BCeE 3ahaHus, B | oObeMe, HO HHBIMU B TIOJIHOM
ocCst OT rpyObie HO HC B MTOJTHOM HEKOTOPHIC C HemodeTamu, | oobeme 0e3
OTBETa OLIHMOKH. MOJTHOM obbeme, HO Hel0ueTaMH. BBINOJIHEHB! | HEJOYETOB
o0BeMe. HEKOTOPBIE C BCE 3a/1aHUs
HEI0YETaMH. B TIOJTHOM
o0OBeme.

OtcyrctBue | IIpn Nwmeercs IIponemonctp | IIpopemonctp | IIpogemoHct | IIponemoncT
BIIAZICHUS penIeHNH MHUHUMAaJbH | MPOBaHbBI HPOBAHBI PHPOBaHbI pHUpOBaH
MaTepuanoM | CTaHIapTHHI | BIA 6azoBble 6a3oBbIc HaBBIKH TBOPUYECKUI

X 3a7a4 He HaBBIKH HaBbIKH TOJXOM K
HesosmoxkH | mposemoner | Ha00p Hpu PEILIEHAIO
OCTh PHPOBAHBI HaBBIKOB TSI | IIPH PEUICHUM | NIPH PEIICHUH | PEIICHUU HeCTAHApTH
OLICHUTD 6a30BbIE pemeHust CTAHIAPTHBIX | CTAHZAPTHBIX | HECTAHIAPTH | oy 3a7ay

HapbIki HAMYHe HABBIKH. CTaHAAPTHBI | 33734 C 3amaq 6e3 BIX 3a7a4

HABBIKOB X 327134 € HEKOTOPBIMA OIHUOOK U 6e3 ommoboK
Benencteue | AMEIH HEKOTOPBIMHU | HEJO4YeTaMHu HEJI0YETOB. u
oOTKa3a MECTO HeloueTaMu HE/I04EeTOB.
obyuaromer | T pyobIC
0CS OT OIINOKH.
OTBeTa

IMIxana OLHECHKHU IMpH l'lpOMe)KyTO‘-lHOﬁ arrecranuu

Ouenka YpoBeHb NOATOTOBKH

IIpeBocxoHO Bce komneTeHIM (YacTH KOMIIETEHIIMH), Ha (OPMUpPOBaHHE KOTOPHIX HalpaBlieHa
JUCUUILUIMHA, CPOPMUPOBAHBI HA YPOBHE HE HMUXKE IIPEBOCXOJTHOY,
HPOIEMOHCTPUPOBAHBI 3HAHNSA, YMEHHS, BIAJICHUS TI0 COOTBETCTBYIOIINM
KOMIIETCHIIMSAM Ha yPOBHE, BBIIIE PEAYCMOTPEHHOTO IIPOTrpaMMOn

OT1nugHO Bce xomnereHnnn (4actu KOMIeTeHInH), Ha (OpMUpPOBaHHE KOTOPHIX HAIlpaBieHA
JHUCUUIUIMHA, ¢()OPMHUPOBAHBI HA YPOBHE HE HIDKE «OTJIMYHOY», IIPU ITOM XOTS ObI

3auTeHo OJlTHa KOMIIETEHIsI C(OPMHUPOBAHA HA YPOBHE «OTIUUHOY»

OdeHp X0poIIo Bce xommnereHmy (4acTu KOMIETEHINH), HA GOPMHUPOBaHUE KOTOPHIX HAIpaBiieHA
JQUCHIUIUIMHA, COOPMHUPOBAHBI HA YPOBHE HE HIKE «OYEHB XOPOII0», IIPH 3TOM XOTH
ObI 0JTHa KOMIIETEHIUs chOPMHUPOBaHA HA YPOBHE «OUYEHBb XOPOIIO»

Xopo1io Bce xommereHnnm (4acTu KOMITETeHINH), Ha (YOPMUpPOBaHHE KOTOPHIX HAIlpaBieHA
JUCHUIUIMHA, C(OPMHUPOBAHEI Ha YPOBHE HE HMXKE «XOPOIIO», MPH TOM XOTS OBI
0JIHa KOMIETeHIUs c(hOPMUPOBAaHA HA YPOBHE «XOPOIIO»

Y I0BIE€TBOPUTETHHO Bce xommereHnmu (4acTH KOMIIETEHIINI), Ha GOpPMHUPOBAaHHE KOTOPHIX HAIpaBieHA
JUCIUIUINHA, CHOPMUPOBAHBI HA YPOBHE HE HIDKE «YyIIOBJIETBOPHUTEIILHOY, IPH 3TOM
XOTs ObI 0JTHa KOMIIETEHIIMs cpOPMHUPOBAHA HA YPOBHE «y/IOBJIECTBOPHTEIHHO

HE 3a4TCHO HeynosnerBopurensHo Xota ObI o1HAa KOMMETEHINS cHOpMUpPOBaHA HA YPOBHE «HEYIOBIETBOPUTEIHHOY,
HU OJTHa U3 KOMIIETEHLIMH HE CHOPMHUPOBaHA Ha YPOBHE «ILJIOXO»
ITnoxo Xots OBl OHA KOMIIETCHINSA COPMHUPOBAHA HA YPOBHE «ILIIOXO»




5.2. TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIX HHbI¢ MaTepHAJIbI, HGOﬁXOI{I/IMLIe AJI OHE€HKH

pe3yJbTATOB 00yUeHUs
(coenacro oyenounvim cpedcmeam maon.2)

5.2.1 KoHTpoJibHbIE BONPOCHI

Bonpoc Koo ¢popmupyemoii komnemenyuu

1) JlenrmMiopoBCKHE KojieOaHHs B IIa3Me. IIK-1

2)  JleOaeBckasi S5KpaHUPOBKA 3apsijia B IJIa3Me. TIK-1

3)  Ilpunimn paboThl THPOTPOHA. IIK-1

4)  VYcKopeHHEe DJJIEKTPOHOB IUIa3MEHHOW BOJHOM, co3maHHO# | [IK-1
WHTCHCUBHBIM JIA3EPHBIM HUMITYJIBCOM.

5)  Ilpunnmn paboThI 1a3epa Ha CBOOOJHBIX JIEKTPOHAX. IIK-1

6)  Ilpunimn paboThI ONTHYECKOTO JIa3epa. TIK-1

7)  Meroa MOAyNAUMH JOOPOTHOCTH JUIS CO3MaHUS KOPOTKHX | [7K-1
Ja3epHBIX UMITYJIHCOB.

8) Meroa CHHXPOHHM3AIMK MOJ Ul CO3JaHUs CBEPXKOPOTKUX | /IK-1
Ja3epHBIX UMITYJIHCOB.

9)  VYcwuienue yupnupoBaHHBIX UMIYILCOB (CPA). IIK-1

10) SIBienue caMO()OKYCHPOBKH. TIK-1

11) BOJOKOHHOONTHYECKHUE JIA3€PhI. IIK-1

12) Wnmest MAarHUTHOTO yJCP)KaHHsI TLIa3MBl. 1IK-1

13) TIlepemaua SJIEKTPOMArHUTHOTO HW3IYyYeHHs C MoMmolsio | [7K-1
BOJIHOBOJIOB.

14) VYcpennéHHas TMOHACPOMOTOpHAs CHia, JAckcTByomas Ha | [1K-1
YaCTHUILY B OBICTPO OCIHJUTHPYIOIIEM TOJIE.

15) TI'paden — Oyayiiee HAHOAICKTPOHUKHU? 1IK-1

16) HaGnroaeHre aTOMOB: CKaHHPYIONHIA 30HI0BbI MUKpockor. | /7K-1

17) MeTo/pI MOTYYCHUS] CBEPXHU3KHUX TEMIIEPATYD. 1IK-1

18) ®dwusnyeckue CBONWCTBA CBEPXITPOBOTHHKOB . TIK-1

19) Hcnonb3oBaHue PEHTTEHOBCKOTO U3ITy4EHUs st | IK-1
OTIpeIeNIeHUs] KPUCTAITMYECKON CTPYKTYPHI TBEPJIBIX TEJI.

20) TIpuHumno paboThI MOMTYITPOBOAHHKOBBIX JIA3EPOB. TIK-1

21) Tlouemy B (eppoMarHeTMKax BO3HHUKAIOT MarHuTHble | /7K-1
JIOMEHBI?

22) Mero/bl CO3aHUS BRICOKOTO BaKyyMa 1IK-1

6. YueOHO-MeTOAHYeCKOe U MH(POPMAIIMOHHOE O0ecTeyeHre TUCHMILTHHBI (MO1YJIA)

a) OCHOBHas JuTeparypa:

1)

1476- 4687 https://www.nature.com/

2)

(ownmaiin) http://ufn.ru/

0) TOTOJIHUTENBbHAS JTUTEPATYpA:

Hayunsrii sxypran: Nature. International weekly journal of science. ISSN: 0028-0836: EISSN:

Hayunsiii xxypHan: Ycenexu ¢puzndeckux Hayk. ISSN: 0042-1294 (neuatnslii), 1996-6652

1) Hayunsrii xxyprai: Reviews of Modern Physics. ISSN 1539-0756 (online), 0034-6861 (print).
https://journals.aps.org/

B) porpammHoe obecrieuenue u uTepHeT-pecypcsl (B COOTBETCTBUHU C COCPIKaHUEM JUCLUTUINHBI)




1) Kak caenarp mokiaj Ha ceMUHape Uik cTyaeHYeckor koHdepenun, 3omkuH A. C.
http://psj.nsu.ru/kursovye/doklad.html

2) HNuTtepueT-xypHan AMepukaHnckoro ¢pusznueckoro oomectsa http://physics.aps.org/

3) Hayunsie nanpaBnenus UTIOPAHa http://www.iapras.ru/science.html

4) Hayunsie nanpasnenns UOMPAHa http://ipmras.ru/ru/sci_dir

7. MaTtepuajibHO-TeXHUYECKOe olecredeHne JUCHUNINHBI (MOIYJIs1)

[Tomemiennss mpencTaBisAloT co0oil yyeOHbIE ayAMTOPUU Ui TPOBEACHHUS YYEOHBIX 3aHSATHH,
MPElyCMOTPEHHBIX MPOTrpaMMOM, OCHAalIeHHbIE OOOpYyJAOBaHHEM U TEXHMYECKHMHU CpeICTBaMU
oOydeHus: A1 MPOBEACHUS JIEKIMM M MPaKTUUYECKUX 3aHATHI TpeOyercs THIOBOE 00OpYAOBaHHE
JCKIIMOHHOMN ayJAUTOPHH.

Jl1s OArOTOBKM CaMOCTOSITENbHBIX KOHTPOJIBHBIX padoT M s UX IpadUyecKoro MpeacTaBICHUS
(ecau 5TO HEOOXOIMMO), a TaKKe JJISl PACHIMPEHUs KOMMYHUKAIIMOHHBIX BO3MOXKHOCTEH CTYAEHTHI
UMEIOT BO3MOXHOCTh paboTaTh B KOMIIBIOTEPHBIX KJIaCCaX C COOTBETCTBYIOILIMM JIMLEH3UOHHBIM
IIPOrpaMMHBIM 00€cIieYeHUEM U BbIXOJI0M B MIHTEpHET.

[TomemeHust A7 CaMOCTOSITENBHON pabOThl OOYYarOMIMXCs OCHAIEHBI KOMITBIOTEPHOM TEXHHKOW ¢
BO3MOKHOCTBIO TOJKItOUeHUss K cetu "MuTepHer" u obOecrnedeHbl JOCTYIIOM B 3JICKTPOHHYIO
uH(}OPMaLIMOHHO-00Pa30BaTENBHYIO CPEaYy.

[Tporpamma coctaBiena B coorBerctBuu ¢ TpeboBanusiMu GI'OC BO/OC HHI'Y no nampaBneHuto
03.03.02 - ®usuxka.

ABtop(bl): E.A. Anamkuna, M.B. BuxkTtopos
3aBeayromuii kadenpoi:

[Tporpamma omoOpeHa Ha 3aceJaHUN METOAMYECKON KOMHCCUU
BHIOII® ot 30.06.2021, mpoTtoxost Ne 3.



