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®NO: Tackaep Cepreit Ba BM4 YUPEKILHHE BBICIIEr0 00pa30BaHusI

[lomxHocTb: RekTop «HensOuuckuit rocynapcrsennslil yausepeuret» (PI'bOY BO «Henl'Vy)
[Jlata nognucanumsa: 29.06.2026 10:37:40 ®uznuefkuii pakynbrer

VHUKaNbHbII MDOIDAMMHBIA KII0Y: Kagenpp ¢pusuki KOHICHCUPOBAHHOTO COCTOSHUS

04¢19ed8bfbo8f3b6ch77a486h9a8788HPPILQUCHOUHBIX cpeAcTs 1o pucuurHe «[lepsonpunnunusie Metonsl PKC»

10 HanpasneHuio noarorosku 03.04.02 «Pusukay PI'EOY BO «Yenl'V»

Bepcus noxymenra - 1 crp. 1 IlepBblit 3x3eMILIAp

KOITHA Ne

@oH/1 OLIEHOYHBIX CPEACTB IJIsl MIPOMEKYTOYHOH aTTeCTAllUN

M0 AUCIUTIINHE (MOJIYIIIO)
IHepBonpunuunubie MeToabl PKC

Hanpagsnenue moaroroBku (CrenyuanbHOCTD)
03.04.02 ®dusuka

Hanpasnennocts (mpoduiin)
MenunuHckas pusuka

[IpucBanBaemas kBanudukanus
Maructp

dopma 00ydeHus
Ounas

I'on HaGopa 2026

Yeassounack 2026 .
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MUHOBPHAVYKHM POCCHUUA

@” DenepanpHOE rocyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUpEKIECHUE BBICLIET0 00pa3oBaHUs
«Uensounckuii rocynapcrsennslil yausepeuret» (PI'bOY BO «Henl'V»)
Ousnueckuii pakynbTeT
Kagenpa ¢pusuki KOHICHCUPOBAHHOTO COCTOSHUS

®DonHp oneHOUHBIX cpeacTB no pucuuiunae «lleponpunnunasie Mmetoasr DKCy»
110 HarnpasyieHu1o noArotoBku 03.04.02 «®duzukay I'BOY BO «Yenl'V»

Bepcus noxymenra - 1 cTp. 2 IlepBblit 3x3eMILIAp KOITHA Ne

Conepxkanue
1. [TacmopT poHIa OTIEHOYHBIX CPE/ICTB
2. [lepeuenn hopMUpyEeMbIX KOMIETEHITHIA
2.1. KomnereHumu, 3aKperi€HHbIE 33 AUCIIUTUTMHON
3. ConeprxaHue OLIEHOYHBIX CPEJCTB MO AUCUUILIMHE
3.1. Buabl OLIEHOYHBIX CPEJICTB
3.2. CoaepkaHu€ OLIEHOYHBIX CPEACTB
4. Ilops 10K IPOBEICHUSI U KPUTEPUH OLICHUBAHUS TPOMEKYTOUYHOM aTTECTALIMKU
4.1. ITopsimok NpoBEACHUS TPOMEKYTOUHOM aTTECTAIIUU
4.2. Kputepuu OIl€eHUBAaHUS MPOMEXKYTOYHOM aTTECTAllMU MO BUJIAM OLIEHOYHBIX
CpEeICTB
4.3. Pe3ynbTaThl MPOMEXKYTOYHOW aTTECTAIlMd W YPOBHU CGHOPMHPOBAHHOCTH
KOMIICTCHIIUM
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MHMNHOBPHAYKU POCCUN
YUYpEXKIECHUE BBICLIET0 00pa3oBaHUs

Ouznueckuii pakynbTeT
Kagenpa ¢pusuki KOHICHCUPOBAHHOTO COCTOSHUS

@” DenepanbHOE roCyIapCTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOe

«Uensounckuii rocynapcrseHnslil yausepeuret» (PI'bOY BO «Henl'Vy»)

®DonHp oneHOUHBIX cpeacTB no pucuuiuiae «lleponpuniunasie Mmetoasr DKCy»
10 HarnpasyeHnio noArotoBku 03.04.02 «®duzukay I'BOY BO «Yenl'V»

Bepcus noxymenra - 1 cTp. 3 IlepBblit 3x3eMILIAp

KOITUA Ne

1. MTACHHOPT ®OHJA OINEHOYHBIX CPEACTB

Hanpagsnenue noarorosku: 03.04.02 «Puzuka
Hampasnennocts (mpoduins): Meaumnuackas puznka
Jucuummna: Iepsonpunuunasie meroast @KC
Cemectp: 2

dopma NPOMEKYTOUHOM ATTECTALNU: 3a4ET

Cucrema OICHMBAHMSA. OLICHHBAHNE PE3YIBTATOB OCYHICCTBIACTCA C MCIIOJIB30BAHHUEM OaJIBHO-

PEUTHUHTOBOM CUCTEMBI.

2. MIEPEYEHb ®OPMHUPYEMBIX KOMIETEHITAN U DTAIIBI UX

®OPMUPOBAHUA

2.1. KomneTeHIIUH, 3aKPeIIEHHbIE 32 TUCIUILINHON

N3yyenne pucuuniunsl «llepBonpunuunuele wmeroasl @OKC» HampaBneHo Ha

dbopMupOBaHUE CIEAYIOMINX KOMIETSHLINH]:

Kongbr
Copepxanue WuaukaTopsl
KOMTIETEHITHH . [TepeueHs TAHUPYEMBIX
COMIACHO KOMIETEHIINI COTrJIacHO JOCTUXKEHUS pesyITATOB OBydeHHA 110
Broc DdI'OC KOMIIETECHIINU HCLHTLTHHE
(OTIOII BO) (OITOIT BO) cornacHo OITOIT
Crioco0GeH mpoBOIUTH IK-1.1. Just noctrxenust [TK-1.1:
Hay4YHO- JleMoHCTpUpYyET OCHOBHBIE TEOPETUUECKHUE
UCCIIEIOBATEIbCKYIO 3HAHHE OCHOBHBIX | TIOJIOKEHUS M METOMBI B
paboty B obsact PU3UKH | TEOPETHUCCKUX obnactu Hpu3uKH
KOHJICHCUPOBAHHOT'O MOJI0KEHU I u | Jdns noctuxenus [1K-1.2:
COCTOSIHUS BEIIeCTBa MeTos1oB B obnactu | CoOupaTh U aHANU3UPOBATh
MEUITTHCKOM UH(POPMAILIUIO 110 TEMAaTHKE
buzuku MPOBOJAMMBIX HayUHBIX
I1IK-1.2. HUCCIEeI0BaHUN B
K-1 JleMoHCTpUpYET obnactu Hpu3uKH
yMeHus coopa u Jna noctnxenus 11K-1.3:
aHaymza [TpakTHUyecKkMMH HaBBIKAMU U
uH(pOpMAIIHUHU TIO OTIBITOM YCTAHOBJICHHSI HOBBIX
TEMaTHKe (dakTOB M 3aKOHOMEPHOCTEH B
IIPOBOAMMBIX o0nacti PU3UKU
Hay4YHBIX
HCCJIEIOBAHUN B
obsacTu
MEIUIIMHCKOMN
buzuku
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U

MUHOBPHAVYKHN POCCHUUA
DenepanpHOE rocyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUYpEXKIECHUE BBICLIET0 00pa3oBaHUs
«Uensounckuii rocynapcrseHnslil yausepeuret» (PI'bOY BO «Henl'Vy»)
Ouznueckuii pakynbTeT

Kagenpa ¢pusuki KOHICHCUPOBAHHOTO COCTOSHUS

®DonHp oneHOUHBIX cpeacTB no pucuuiuiae «lleponpuniunasie Mmetoasr DKCy»
10 HarnpasyeHnio noArotoBku 03.04.02 «®duzukay I'BOY BO «Yenl'V»

Bepcus noxymenra - 1

cTp. 4

IlepBblit 3x3eMILIAp

KOITUA Ne

IIK-1.3. Nwmeer
MIPAKTUYECKUM OIIBIT

o0nacti PU3UKU

pemarth ux ¢

COBPEMEHHOTO
o0opymoBaHus 1

[1K-2

HCIIOJIB30BaHHUECM

OTEYECTBEHHOTO U
3apy0eKHOTO OTbITa

CnocoOHOCTh CTABUTH
HayYHbIC 33]1a41 B

KOHACHCHUPOBAHHOI'O
COCTOsIHHA BCIICCTBA U

[TK-2.1. O6namaer
3HAaHUSIMH O
NepeI0BOM
OTEYECTBEHHOM H
3apy0eKHOM OTIBITE
IKCIUTyaTaluy u
TEXHUYECKOTO
o0CITy>)KUBaHUS
3JIEKTPOHHOTO
o0opyIOBaHUA.
I1K-2.2.
JleMoHCTpUpYyET
YMEHHE CTaBUTh
HayYHBIC 3a/1a4H B
obnacTu
MEIUIIMHCKOMN
¢u3MKK U pemaTth
ux ¢
HCTIOJIb30BaHUEM
COBPEMEHHOTO
o0opynoBaHusi U
OTEYECTBEHHOTO U
3apy0eKHOTO OTbITa
[IK-2.3. Umeet
MIPAKTUYECKUM OIBIT
(HaBBIKN)
MIPOBEACHUS
HAyYHO-
HCCIIEIOBATEIECKUX
pabort, onupasch Ha
UCTIOJIb30BAHUE
COBPEMEHHOTO
o0opynoBaHusT U
OTEYECTBEHHOTO U
3apy0eKHOTO OTbBITa

Jns noctmxkenus [1K-2.1:
3HaTh 00J1aaTh 3HAHUAMH O
MEePeIOBOM OTEUECTBEHHOM U
3apyOEKHOM OTIBITE
OKCIUTyaTaIlH |
TEXHUUYECKOTO OOCITYKHUBaHUS
3IIEKTPOHHOT'O 00OPYAOBAaHUS
Jns moctmxkenus [1K-2.2:
YMETh CTAaBUTh HAyYHBIC
3a/1auu B 00J1acTH (HU3UKH
KOHICHCHPOBAaHHOTO
COCTOSTHUS BEIIECTBA U
pemaTh uX ¢ UCMOJIb30BaHUEM
COBPEMEHHOTO 000PYI0OBaHUS
¥ OT€YECTBEHHOTO U
3apyOeKHOTO OTBITA

Jns noctmxkenus 11K-2.3:
BJIQ/IETh MPAKTUYECKUM
ONBITOM (HaBBIKAMH )
MIPOBEJCHUS HAYYHO-
UCCIIEI0OBATEIbCKUX PadoT,
OMMPAsCh Ha UCIIOIb30BaHHE
COBPEMEHHOTO 000py10BaHHS
U OT€YECTBEHHOTO U
3apy0eKHOTO OMbITa

© OOy BO «Yenl'Y»




MHHOBPHAYKH POCCHUN

U

Ouznueckuii pakynbTeT
Kagenpa ¢pusuki KOHICHCUPOBAHHOTO COCTOSHUS

DenepanpHOE rocyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUYpEXKIECHUE BBICLIET0 00pa3oBaHUs
«Uensounckuii rocynapcrseHnslil yausepeuret» (PI'bOY BO «Henl'Vy»)

®DonHp oneHOUHBIX cpeacTB no pucuuiuiae «lleponpuniunasie Mmetoasr DKCy»

10 HarnpasyeHnio noArotoBku 03.04.02 «®duzukay I'BOY BO «Yenl'V»

Bepcus noxymenra - 1

cTp. 5

IlepBblit 3x3eMILIAp

KOITUA Ne

3. COOEP’ KAHUE OHEHOYHbBIX CPEACTB ITIO AMCHUTIJIMHE

3.1 Buabl OLIEeHOYHBIX CPEICTB

Ne i/t

Kon xommerenmmmn/
IUTAHUPYEMBIC PE3YJIBTATHI

Kontpomupyembie Tembl/

Hanmenosanue
OIICHOYHOTO CpEeICTBa

HanmenoBanue
OIICHOYHOTO CpECTBa

a371CJIbI JIAI TCK €ro Ha TTPOMEKyTOUHOM
o0yueHus pasa A yil p Y
KOHTPOJIS arrectaruu/Ne 3aaHvsI
Hnst noctmxenust T1K- 1. ITucemeHHBIN
1.1: OcHOBHBIE omnpoc;
Beenenue. OcHOBHBIE poc;
TEOPETHUECKUE 2. 3a7a4u K
TOHSITUS
MOJIOXKEHUS U METO/IbI B MPAKTUYECKUM
o0nactu PU3UKU 3aHATHUSIM
Hus moctmxenus T1K- 1. ITmceMeHHBIH
1.2: Cobupats u OcHoBHbIE OIIpoC;
aHAIU3UPOBATH MOJIOKEHUS (PU3UKHU 2. 3a7a4M K
UH(POPMAILIHIO TI0 TBEPJIOTO Tea MPaKTUYECKUM
TEMaTHKe POBOAUMBIX 3aHATHUSIM
Hay4YHBIX UCCJIEI0OBaHUN 1. ITucbmeHHBbII
KBanToBas 3amaua
B oOsactu (pu3uKH OTIpOC;
MHOTHUX TeJl.
Jnsa noctmxenus T[1K- 2. 3a7a4H K
OHO3JIEKTPOHHOE
1.3: TlpakTuueckumMu MPaKTUYECKUM
MPUOTIKEHHE
HABBIKAMU U OMBITOM 3aHATHUSIM.
YCTaHOBJICHHSI HOBBIX [IpakTuueckue
¢daxToB U 3aJlaHus 110
3aKOHOMEPHOCTEH B MOJIETTUPOBAHUIO TecT, BOmpOCH K

o0nactu PU3UKU

Hus moctmxenus T1K-
2.1: 3HaTh 00MaATh
3HaHUSMU O MEPETOBOM
OTEYECTBEHHOM U
3apyOEKHOM OTIBITE
OKCIUTyaTaIlH |
TEXHUYECKOTO
00CITy)KHUBaHUS
3JIEKTPOHHOTO
obopymoBaHus

Hus moctmxenus T1K-
2.2: yMeTh CTaBUTH
Hay4yHbIE 3a]1a4H B
o0nacti PU3UKU
KOHICHCUPOBaHHOT'O

Teopust pyHKIIMOHATA
IINIOTHOCTHU

3aJJaHHBIX CBOMCTB
Marepuaia ¢
IIOMOIIIBIO ITAKETOB
MporpamMm
Quantum
ESPRESSO n
VASP

Mertoibl penieHus
YpaBHEHUM 30HHOMN
TEOpUH

IIpaxTruueckue
3a/1aHus IO
MOJIETTUPOBAHUIO
30HHOU CTPYKTYpbI
MaTepuaa ¢
MTOMOIIIBIO [TAKETOB
IIpOrpaMm
Quantum
ESPRESSO u
VASP

3a4ery

© OOy BO «Yenl'Y»




MUHOBPHAVYKHN POCCHUUA

@” DenepanpHOE rocyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUYpEXKIECHUE BBICLIET0 00pa3oBaHUs
«Uensounckuii rocynapcrseHnslil yausepeuret» (PI'bOY BO «Henl'Vy»)
Ouznueckuii pakynbTeT
Kagenpa ¢pusuki KOHICHCUPOBAHHOTO COCTOSHUS

®DonHp oneHOUHBIX cpeacTB no pucuuiuiae «lleponpuniunasie Mmetoasr DKCy»
10 HarnpasyeHnio noArotoBku 03.04.02 «®duzukay I'BOY BO «Yenl'V»

Bepcus noxymenra - 1 cTp. 6 IlepBblit 3x3eMILIAp KOITUA Ne

COCTOSIHHS BEILECTBA U
pelaTth ux ¢

HCIIOJIb30BaHNUEM
COBPEMEHHOTO
obopynosanus u IIpaxTruueckue
OTEUYECTBEHHOTO U
3aJlaHus TI0
3apyOEKHOTO OTBITA .
MarHUTHOMN
Ans poctixerms [K- Teopust GyHKIIHOHANA | CTPYKTYPHI
2.3: BIameTh p yH PYKTYp
TUIOTHOCTH JJIS MaTepuana ¢
MPAKTUIECKUM OITBITOM
MarHMTHBIX MOMOMIBIO MTAKETOB
(HaBBIKAMU) TIPOBEICHHMSI
HAVIHO MaTepHasoB porpaMm
Hcc}:];eILOBaTeHLCKHx Quantum
ESPRESSO u
pabort, onupasich Ha VASP
UCIIOJIb30BaHUE
COBPEMEHHOTO

000pyI0BaHUS U
OTCYECCTBCHHOI'O U
3apyOEKHOTO OTBITA

3.2 Conep:xaHue OLICHOYHBIX CPEICTB
Pasnen 1.ITpumMepsl 3a1a4 K NPaKTUYECKUM 3aHATUSAM

1. UeMy paBHO YHCIIO aTOMOB B JJIEMEHTApHOHU siueiike B ciyyae: 1) mpocToil KyOMUeckoi, 2)
KyOM4eCcKOl 00BEMHO-TICHTPUPOBAHHOMN U 3) TPaHEIICHTPUPOBAHHON KYOHMYECKOU perieToK?

2. [1;10THOCTH Me/IH, UMEIOIIeH TpaHelleHTPUPOBAHHYIO KyOHUEeCKYIO peleTKy, paBHa p = 8,96-10°
Kr/m>. BEIYUCIUTE 00BEM JIEMEHTAPHOM Sueiiky ¥ 9 aTOMHBIH panyc I 3TOH KPUCTAITHYECKOH
cTpykTyphl. CKOJIBKO aTOMOB COAEPKUTCS B 00beMe, paBHOM 1 M>?

3. 3nas mosapHyto Maccy kpuctawia AgBr (tun pemerku NaCl) p = 0,1878 Kr/mMoib 1 TJIOTHOCTh
p=6,5-103 Kr/M>, paccuUTaTh PACCTOAHMS MEKTY KpHcTamIorpaduueckumu miockoctamu d(100),
d(110),d(111)

4. OnpenenuTth TPOMKY 0a3UCHBIX BEKTOPOB MPSMOM 3JIeMEHTapHO! SUYEHKHU, eciH ee 00beM paBeH
Vp=(ai[az2, a3]) = 1, a BekTop g = 4mi + 6mj + 8nk ABNIsAETCS BEKTOPOM €€ 0OpaTHOU PELICTKH.
3n1ech 1, j, kK — emMHUYHBIE OPTHI MPSAMOYTOJIBHOMN AEKapTOBOM CHCTEMBbI KoopAuHAT. CYUTaTh, YTO
0a3uCHbIE BEKTOPHI MIPSIMOI PEIIETKH OTBEYAIOT YCIOBUSM OPTOTOHAIBHOCTH.

5. Beraucnute 00beM 00paTHOM pemnieTKy, 0a3uCHBIE BEKTOPHI KOTOPOM MOCTPOEHBI Ha 0a3MCHBIX
BekTopax npsamoit OLIK-pemerku. J{nuny pedpa kyd6a npunsats paBHoi 0.1 HM.

6. OnpeenuTh YHCIO IEMEHTAPHBIX fueek KpucTamia oobeMoM V=1 M> : 1) XI0pHCcTOro 1e3us
(pemieTka  OOBEMHO-IICHTPUPOBaHHAsE  KyOWYeCcKOW  CHHIOHMHW), 2) Meau  (pemeTka
TrpaHEICHTPUPOBAaHHAsT KyOMYEeCKOW CHHTOHMM); 3) KoOajabTa, WMEIOIIETO TEeKCAaroHaJIbHYIO
CTPYKTYPY C INIOTHOM YIIAaKOBKOM.

7. Cucrema IIJIOCKOCTEH TNPUMHUTHBHOM KyOW4Yeckod pemeTku 3agaHa wunHaekcamu (111).
Onpenenuth paccTosIHUE d MEX]TY COCETHUMU IJIOCKOCTSIMU, €CJIH TTapaMeTp a penretku paseH 0.3
HM.
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MUHOBPHAVYKHN POCCHUUA

@” DenepanpHOE rocyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUYpEXKIECHUE BBICLIET0 00pa3oBaHUs
«Uensounckuii rocynapcrseHnslil yausepeuret» (PI'bOY BO «Henl'Vy»)
Ouznueckuii pakynbTeT
Kagenpa ¢pusuki KOHICHCUPOBAHHOTO COCTOSHUS

®DonHp oneHOUHBIX cpeacTB no pucuuiuiae «lleponpuniunasie Mmetoasr DKCy»
10 HarnpasyeHnio noArotoBku 03.04.02 «®duzukay I'BOY BO «Yenl'V»

Bepcus noxymenra - 1 ctp. 7 IlepBblit 3x3eMILIAp KOITUA Ne

8. 3Hasg TMOCTOSHHYIHO a KyOMYEeCKOW pEIIeTKH, BBIYUCIUTH  PACCTOSIHHS  MEXITY
kpuctaimorpaduueckumu 1wiockoctsmu d(100), d(110), d(111) must: a) mpoctoit KyOmueckoi

ctpyktypsl; 6) OLIK ctpykrypsr; B) ['LIK cTpykTypsI

Paznen 2. Ilpumepsl 3aa4 K MPAaKTUYECKUM 3aHATHSIM
1. Konuenrpamusi atoMoB B Meramuie paBHa n. CuuTas, 4yTO KaXKIblii aTOM OTAAE€T B 30HY
MPOBOAUMOCTH 110 OAHOMY 3JIEKTPOHY, HalTH sHepruto @epmu pu 7= 0 K
2. Kycok mertamna oosemoM 20 cm® Haxoautes mpu Temmnepatype 0 K. Onpenenuts uncio AN
CBOOOJHBIX AJIEKTPOHOB, UMITYJIbCHI KOTOPBIX OTJIMYAIOTCS OT MAaKCUMATbHOTO UMITYIbCA Pimax HE
6osee uem Ha 0,1 ppuar. DHEpTUS Depmu 5 5B
3. Cuuras npu aOCOIOTHOM HYIIe TEMIIEPaTyphl dJIEKTPOHHBIN Ta3 MOJHOCTHIO BBIPOKICHHBIM
razoM ®epMu, OLIEHUTH €70 YHEPTHIO B 00beMe V = 1 M> pu 31eKTpOHHOI MmIoTHOCTH 1 = N/V =
10" .
4. Boruucnuth depMueBCKUE PHEPTrUI0, UMMyiabc U ckopocTh npu 7 = 0 K s meramna ¢
U30TPOIHBIM KBaJIPATUYHBIM 3aKOHOM JMCIIEPCUU IIEKTPOHOB ¢ 3((eKkTrBHON Maccoi, paBHON
0,8 Macchl cBOOOIHOTO AIEKTPOHA, M KOHIIEHTpalueil anextponos 102 cvm> |
5. Boruucnute 3Hepruto @epmu npu 7' = 0 K g amromunus. Cuurath, 4YTO HAa KaXAbld aTOM
AITIOMHUHUS IPUXOJUTCS TPU CBOOOIHBIX 3JIEKTPOHA
6. BerurcnuTth B MOAenu CBOOOIHBIX AMEKTPOHOB mpu I = 0 K MIOTHOCTH 3JEKTPOHOB BOIM3H
ypoBHs ®epmu 3 5B
7. HaiiTu cBsI3b MeXly KOHLIEHTpaluen 31eKTpoHoB n 1 s3Heprueit ®epmu npu 7= 0 K.
8. JlokazaTk, 4TO CpeaHsIs SHEPTHsI CBOOOTHBIX JIEKTPOHOB B MeTaie Bonmu3u 7' = 0 K cocraBisieT
3/5 sneprun depmu.

Paznen 3. [lpumepsl 3a1a4 K IPAKTUYECKUM 3aHSATUSAM
1. Yactuia npuBeieHa B COCTOSTHUE C BOJTHOBOU (DyHKITHEH

Asin 2% npu 0 <z < a;
\I/(x): a

0 npu r < 0 uru x > a.

Bbruuciauth HOpMUPOBOUYHYIO KOHCTAHTY A.
2. BonnHoBas ¢QyHKIMS 3amaeTcsi BO BCEM NPOCTPAHCTBE B C(HEPUUECKHX KOOpIUHATAX
BBIpaKCHHEM

2
U(r) = Aexp {—W}’
0

/i€ 7o — KOHCTAaHTa C pa3MEPHOCTHIO AJIMHBI. BBIUNCINTD HOPMUPOBOYHYIO KOHCTAHTY A.

3. PackpbITh CKOOKHU B TIPOU3BEICHUSIX ONIEPATOPOB:
(F-G)(F+G);, (F+06)2

4. JlokazaTh TOXKICCTBA:
[£,G]=-[G,F]; {F,G}={G F}.

5. Ilokasate, 4TO CpeaHee 3HaUeHUE KBaipaTa (U3NUECKON BETUUYNHBI F HEOTPHLIATEIBHO.
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MUHOBPHAVYKHN POCCHUUA

@” DenepanpHOE rocyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUYpEXKIECHUE BBICLIET0 00pa3oBaHUs
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®DonHp oneHOUHBIX cpeacTB no pucuuiuiae «lleponpuniunasie Mmetoasr DKCy»
10 HarnpasyeHnio noArotoBku 03.04.02 «®duzukay I'BOY BO «Yenl'V»

Bepcus noxymenra - 1 cTp. 8 IlepBblit 3x3eMILIAp KOITUA Ne

6. [Tokasath, 4T0 GYHKLHA (z) = ¢—+*/2 SBISETCA COOCTBEHHOW (DYHKIMEH oriepaTopa
5 d_2 2
dz?2 ’
¥ HATH COOTBETCTBYIOIIEE COOCTBEHHOE 3HAUCHHUE.
7. Ilokasath, 94TO OMepaTop KOOPAUHATHI U OTIEPATOP MPOCKIIUH UMITYJIECA HA IPYTYIO0 KOOPIAUHATY
KOMMYTHPYIOT.
8. [TocTpouTh raMHIIbTOHUAH aTOMA TEUs.

Paznen 4. IlpakTrueckue 3aaHus IO MOJICIIUPOBAHUIO 33JJaHHBIX CBOMCTB MaTepuala ¢
nomouibto nakeros nporpamm Quantum ESPRESSO u VASP.
1. BBIMIONMHUTE TECTBI CXOAUMOCTH MOJHOM SHEPIMM KPHUCTAIOB psAlla METAUIMYECKHX U
HEMETAJUTMYECKUX COCIMHEHUN B 3aBUCHUMOCTU OT BEJIMYUHBI OOPE3KH BOJIHOBBIX (DYHKIUH U
pa3mepa CeTKU BOJIHOBBIX BEKTOPOB.
2. OnpenenuTh paBHOBECHBIE MapaMeTpbl PEIIETKA U MOJYJIb BCECTOPOHHEIO CXKaTus JJis psaa
METAJUIMYECKUX M HEMETAJUIMYECKUX COCIMHEHUI B paMKax MPOLEAYPhI SJIEKTPOHHOM pelakcanuu
U ypaBHeHUs bupy-MypHarana.
3. OnpenenuTs paBHOBECHBIE NAapaMETPhl PEMIETKH U MOJYJIb BCECTOPOHHEIO CXKaTus IS psaa
METAJUIMYECKUX U HEMETAJUTMYECKUX COCIMHEHUN B paMKax MpOIeAYpbl HOHHOM peflakcalliu.
4. OnpenenuTh BO3MOKHYIO XUMHUYECKYIO YCTOMYNBOCTH/HEYCTOMYMBOCTD Psifla METATUTMIECKUX U
HEMETAJUTMYECKUX OWHAPHBIX COCJUHEHHWI 110 OTHOIIEHUIO K pacmagy Ha COCTaBISIONINE
3JIEMEHTBHI.

Paznen 5. IlpakTrueckue 3aaHus IO MOJICIUPOBAHUIO 30HHOM CTPYKTYpPhI MaTepuaa C
nomouibto nakeros nporpamm Quantum ESPRESSO u VASP.
1. BBIMOTHUTH pacyeThl MOJHON U O3JIEMEHTHOM TUIOTHOCTH 3JIEKTPOHHBIX COCTOSIHUM JJIS1 psia
METAJUIMYECKUX U HEMETAJUTMYECKUX COCIMHECHUM.
2. Onpenenutsb 3Heprur OepMu I psga METATUIMYECKUX U HEMETAJUNIMYECKUX COCAUHEHHUN B
3aBUCHMOCTH OT YKCJIA BaJICHTHBIX JIEKTPOHOB.
3. Ilosay4uTh 30HHBIN COEKTP JIJI METAIUIOB, MOJYIPOBOJHUKOB U AUAIEKTPUKOB. ONpeenuTh
LIMPUHY 3alPEIIEHHON 30HBI.
4. Iloctpouts mnoBepxHOocTH Pepmu Uil UL psiia METAUIMYECKUX M HEMETaNIMYECKHX
COEIMHEHUM.

Pa3nen 6. IlpakTnueckue 3agaHus O MOJAEIMPOBAHUIO MarHUTHOW CTPYKTYpPBI Marepuaia
¢ moMouipto naketoB nporpamMm Quantum ESPRESSO u VASP.
1. BBIMOMHUTE pacyeTsl MOJHOTO M MO3JIEMEHTHOTO MarHUTHOTO MOMEHTOB JUIS psiaa deppo- u
aHTU(EPPOMATHUTHBIX COCAMHEHUH.
2. OmpenenuTh yCTOMYUBYIO MATHUTHYIO KOH(PUTYPAIHIO IS Psila METAIUTMYECKUX COeIMHEHUN
C Y4eTOM BbIOOpA pa3IMUHbIX KPUCTAIIMYECKUX CTPYKTYP.
3. IlpoBecTn wuccienoBaHUs BIMSHUA BbIOOpa OOMEHHO-KOPPEISILIMOHHOTO MOTEHIMana Ha
MarHUTHBIE CBOMCTBA M CTAOWMIILHOCTh TOW WJIM MHOW MAarHUTHOM CTPYKTYpPHI IS psna ¢eppo- u
aHTU(EPPOMATHUTHBIX COSAMHECHU.
4. Cpenatb OLEHKM TeMmIepaTypbl MarHMTHOTO TIiepexoda Mis psaga ¢deppo- wu
aHTU(EePPOMArHUTHBIX COSAMHEHUI NCXO/IS U3 Pa3HUIIBI SHEPT U MKy MarHUTOYTIOPSI0OUECHHON
Y HEYMOPSAI0UYCHHON (Ha30id.
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Tect:
1. Kakoe MakcuManbHOE KOJHMUYECTBO OCEH CUMMETPUH TPETHEr0 MOPSIKAa MOXKET OBITh B

KpucTamie?
a) ofIHa;
0) Tpu;
B) UETBIPE;
T) IIECTh.
CKOJIBKO IIEHTPOB WHBEPCUHU B KyOe?
a) O/IMH;
0) Tpu;
B) ITICCTH;
T) JICBSTh.
KakoBbsl mapametpsl pemietku bpass B TpUroHajabHON CUHTOHUN?
a)a=P=7y=90°, a=B#c;
0)a=P=7#90° a=8B=c;
B)a=P=y=90° a=B=c;
r)oa=v=90°p #£90°,a=B#cC.
Kpucrannorpadguueckrue HHAEKCHI, XapaKTEPU3YIOIIKE PACIIONO0KEHHE ATOMHBIX
IJIOCKOCTEN B KPUCTAILIE HA3bIBAKOTCS MHIAEKCAMHU
a) y3J10B;
0) HampaBJIeHUIA;
B) IUIOCKOCTEH;
r) Munepa.
Cpennsist sHeprus E, npuxoasmascs Ha oauH 3JIeKTpoH B Metasuie npu 7 = 0 K paBHa (e
Er —»neprun ®epmun):

a) E=3kT/2;
0) E=Er

B) E =3Ef/5;
r) E=5EF/3.

IlepekpbITHe BaI€HTHOM 30HBI U IIyCTOW 30HBI IIPOBOJUMOCTH XAPAKTEPHO AJIs
a) MOJIYIIPOBOJAHUKA;
0) MeTasa;
B) AMDJICKTPHKA;
Kakoii craTucTiKe MOAYUHSETCS 3JIEKTPOHHBIN ra3 B MeTajuiax?
a) bonpmana;
0) MakcBeia,
B) boze-Oitnmireiina;
r) ®epmu-/upaka.
OHEpreTU4ecKuil CIEKTP AIEKTPOHOB B KpUCTAJJIaX UMEET BUJL:
a) HEIIPEPBIBHBI;
0) TUHEHYaThIH;
B) 30HHBI;
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') CMEIIIaHHBIN
9. VYposens ®epmu B MOJYNPOBOIHUKAX BOJIM3U a0COTIOTHOTO HYJIS PACIIOIOXKEH:
a) B BAJICHTHOM 30HE;
0) B 30HE MPOBOJUMOCTH;
B) B 3aIpELICHHON 30HE.
10. OcHOBHast KOHCTaHTAa KBAHTOBON MEXaHUKHU:
a) [locrosinnas Heitmana
0) [locTostnnas [1nanka
B) [locTostHnas I'eit3enbepra
11. YkaxXuTe HCTOPHUECKYIO MOCIEI0BATENBLHOCTh U3yueHus aroMa: (1) monens bopa, (2)
mozenb Tomcona (3) monens atoma Pesepdopnaa
a) 1-2-3
0) 2-3-1
B) 3-1-2
12. Jle bpoiinbs BEIABUHYI THIIOTE3Y, YTO YACTUIIBI BEIIECTBA (HAITPUMED, SJEKTPOH)
00J1a/1a10T BOJTHOBBIMHU CBOWCTBaMHU. JTa TUIIOTE3a BIOCIEACTBUN ObLIA. ..
a) OIPOBEPrHYTA MyTEM TEOPETUUECKUX PACCYKICHUN
0) ompoBepruyTa SKCIEPUMEHTATHHO
B) MMOATBEPXK/ICHA B DKCIIEPUMEHTAX 10 AU(PPAKIIUU FIEKTPOHOB
T') TOATBEPK/ICHA B AKCIIEPUMEHTAX 110 BRIOWBAHUIO JIEKTPOHOB U3 METAJIOB TIPU
OCBELLEHUH.
13. Kakas u3 popMynupoBOK cOOTBETCTBYET npuHUUMy [laymm.
a) DHEPreTUYECKUil CIEKTP JIEKTPOHOB B KBAHTOBO-MEXAHUUECKOU CUCTEME
TUCKPETEH
0) B KkBaHTOBO-MEXaHUYECKOM CUCTEME Ha OJTHOM DHEPTreTUYECKOM YPOBHE HE
MOJKET OBITh ABYX 3JIEKTPOHOB, 00JIaJAIOMINX OJJUHAKOBBIM CIIMHOM
B) CocTosTHHEe MUKPOYACTHUIIHI B KBAHTOBOW MEXaHUKE 3a7aeTCsl BOJITHOBOM
bynkMen
r) CocTosIHME MUKPOUYACTHULIBI B KBAHTOBOM MEXaHUKE HE MOKET OJJTHOBPEMEHHO
XapaKTepU30BATHCS TOYHBIMU 3HAYCHHUSIMHU KOOPIAWHATHI U UMITYJIhCa
14. Cucrembl U3 KaKuX KBAaHTOBBIX YaCTHUI] ONHUCHIBAIOTCS (PyHKIMEH pacnpeneneHus Oepmu-
Hupaka.
a) CucreMbl U3 YaCTHIL C MOJIYLIEIBIM CIIMHOM
0) CucTeMbl U3 YaCTHII C LIEITBIM CITHHOM
B) CucTeMBbl U3 YaCTHIL C HYJEBbIM CIIMHOM
r) CHCTEeMBI U3 YacCTHIl, MPAKTUIECKU HE B3aUMOJICHCTBYIOIMINX MEXKIY CO00i
1) CucTeMbl U3 4acTUL] OYEHb BBICOKUX 3HEPTUil
15. Kakas 13 nepeurcaeHHbIX BEIMYUH ONPEIEISET MIOTHOCTh BEPOSITHOCTUA HAXOXKICHUS
MHUKPOOOBEKTA B JAHHOM MECTE MPOCTPAHCTBA.
a) KBagpar Moyt BOTHOBOM (yHKITUM
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0) BomHoBas pyHKkIus
B) Koopaunara
r) Ummynsc
16. ITpubnmxenne bopra-Onmenreitmepa 3akitodaeTcs B
a) IpeHeOPEe)KEHNN KUHETUYECKOM SHEpTHH
0) mpeHeOpeKEHUU KYJIOHOBCKOTO B3aUMOICHCTBUS MEXTY SJICKTPOHAMU
B) IPEHEOPEKEHUN KYJTOHOBCKOTO B3aMMOICHCTBHSI MEXKILY JJIEKTPOHOM U SIIPOM
I) IpeHeOpeKEHUH KYJIOHOBCKOTO B3aUMOJICHCTBUS MEXKIY SAPaAMHU
17. Beibepurte npaBUIbLHOE YTBEPKICHUE:
(a) [Ipubmmxenne XapTpu obecreuyrnBaeT aHTUCUMMETPUIHOCTH BOTHOM (DYHKITUH
(0) [Tpubmmxenue XapTpu He 0OeCeYMBAET AaHTUCUMMETPUIHOCTH BOJTHON
byHKIAHA
() [Ipubnmxenne XapTpu TOBOPUT O TOM, YTO JBa SJEKTPOHA HE MOTYT 3aHUMATh
OJIHO U TO K€ 3JIEKTPOHHOE COCTOSIHUE.
18. Ilorennman XapTpu XxapakTepus3yer
(a) 2EKTPOH-AIIEKTPOHHBIE B3aUMOIECHCTBUS
(6) PeKTpOH-AIEpHBIE B3aUMOCHCTBUS
(B) simepHBIE B3aMMOICHCTBUS
19. OcHoBHas unes Teopur PyHKITHOHAA ITIOTHOCTH 3aKITI0YACTCS B
(a) 3amMeHe BOJTHOBOM ()YHKIIMH HA SJICKTPOHHYIO TUIOTHOCTh
(0) mpencraBneHrH BOIHOM (hyHKIIMU B KadecTBe omnpenenutens Crueirepa
(B) pemiennn ypaBHeHnuu lIpenunrepa merogom Xaptpu-doka
20. O6MEHHO-KOPPEISAIIMOHHOTO B3aNMOJICHCTBHIE BKIIFOYAET B ceOs
(a) cmaraemMmoe KUHETUYECKON SHEPTUU
(6) cmaraemMoe BHEIIHETO MOTEHIIMAJIA
(B) cmaraemoe Xaptpu
(T) BCEBO3MOXKHBIE KBAaHTOBBIE 3(DPEKTHI

OTBeTBI
1 2 3 4 5 6 7 8 9 10
B a 0 r B 0 r B B 0
11 12 13 14 15 16 17 18 19 20
0 B 0 a a r 0 a a r

Bonpocsl k 3auery

1. HGJII/I " 3aJ1a41 BBIYUCIIMTCIIBHOT'O MAaTCPpUAJIOBCACHUS. OcHOBHEBIE MCTOABI K TPOLCAYPHI.
Metobl KOHEUHBIX A1eMeHTOB. MeTtoabsl MonTe-Kapio.

2. HGJII/I " 3aJ1a41 BBIYUCIIMUTCIIBHOT'O MAaTCPUAJIOBCICHUS. OcHOBHEBIE MCTOABI K TPOLCAYPHI.
MeTtoapl MosIeKyIsIpHON TuHaMuKU. [lepBonpuHIIMITHEIE METOIBI (abinitio METOIB).
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3. KynonoBckoe B3aumojeiicteue. Muorouactuunoe ypasuenue lllpenunrepa.

4. Muorouactuunoe ypaBaenue lllpenunrepa. ATOMHbIE € TUHUIIBL.

5. [lpubmxenne bopua-Onmnenreiimepa.

6. IIpubnmkenue cBOOOIHBIX SJIEKTPOHOB.

7. derepmunant Crnenrepa.

8. [IpubmmkeHne MOIEKYISPHOTO MOJIS.

9. Metoa Xaptpu-doka.

10. AaropuT™m caMOCOTIaCOBAHHBIX BBIUUCICHUN.

11. Teopus pyHKIIMOHANIA TFIOTHOCTH. DJIEKTPOHHAS TIIOTHOCTb.

12. Teopust pyHKIIOHANA TNIOTHOCTHU. [l0THAs SHEPTUsi OCHOBHOTO COCTOSIHMSL.

13. Mogaens Tomaca-depmu-/lupaxa.

14. Teopembl Xoau6epra-Kona.

15. Bapuanuonnsrit npuanun XosHO6epra-Kona.

16. [pubmxenne Kona-IlIama: Kunernueckast s3Heprusi, BHEIIHUN OTEHLIMAN, SHEPrusi XapTpH,
00MEHHO-KOPPENSIUOHHAS SHEPTUS U OLIEHKA YHEPreTUUECKUX BKIAJ0B B (DYHKIIMOHAT YHEPTHH.
17. CamocornacoBansble ypaBHeHUs Kona-11I3Mma.

18. Teopus (yHKIMOHANA TUIOTHOCTH JJIS MarHUTHBIX MarepuanoB. YpaBHeHue [lupaka u
KOHIIENIUS CIIUHOB.

19. 3apsimoBas U CHMHOBAS TUIOTHOCTH.

20. CriuH B MHOT'O3JIEKTPOHHOM CUCTEME.

21. Ypasuenue Kona-Illama B Teopuu (yHKIIHOHATA CHIUHOBOM TUIOTHOCTH.

22. IlpencraBneHre 0OMEHHO-KOPPEISAIMOHHBIX «IBIPOKY.

23. [IpubnmkeHne JTOKaIbHOM MITOTHOCTH.

24. [lpubnmxeHne CIMHOBOM JIOKAIBHON TJIOTHOCTH.

25. Ipubmmkenue 0000IIEHHOTO TPAANECHTa U METa-0000IIIEHHOTO TPaTUeHTA.

26. 'ubpugabie U Ipyrue 0OMEHHO-KOPPEISAIIMOHHBIC () YHKIIMOHAIIBI.

27. CamocoriaacoBaHHBIHN OAX0 K pemieHnto ypaBHeHuii Kona-111sma. BapuanimoHHbIi IpUHLHAIL
Orpannuenusi. CaMOCOrIacOBaHHOCT.

28. biok-cxema caMOCOI1aCOBaHHBIX BHIYMCIICHUM.

29. ®yukuuoHan noiaHou 3Heprun. @ynkunonan Kona-Illsma aist norenuumana EKS[V].

30. SIBHbIH QyHKIIMOHA AJIS TTIOTHOCTH.

31. O6o6meHHbIe ToTeHnHanb! V, n, E[V,n]. JlocTmkerne caMocoriiacOBaHHOCTH.

32. Metop bpoiinena. ITonnas sHeprus u npyrue cBoiictsa. OCHOBHBIE TONYLIEHHS K PELIEHUSIM
ypaBHeHus: Kona-IlIsma.

4. NMMOPAJOK INTPOBEAEHUSA U KPUTEPUMU OLEHMBAHUA
MPOMEXYTOYHOM ATTECTALIUU

4.1. Ilopsiaok nMpoBeaeHUs1 MPOMEKYTOYHOM aTTeCTALUMN

[IpomexxyTouHast aTTecTalUsi IO KaXIOMy U3 NPOWIEHHBIX pa3liesioB
IIPOBOJIUTCS B JIBa dTaIa.

Ha nepBom 3Tame CTyJIEHT pellaeT TECThl OTKPBITOrO TUIA CO CBOOOHBIM
OTBETOM, COCTOSAIIME U3 5 BONPOCOB, Wiu 3a1auy. [IpogomxurenbHocTh — 10 MUHYT.

© OOy BO «Yenl'Y»



MUHOBPHAVYKHN POCCHUUA

@” DenepanpHOE rocyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUYpEXKIECHUE BBICLIET0 00pa3oBaHUs
«Uensounckuii rocynapcrseHnslil yausepeuret» (PI'bOY BO «Henl'Vy»)
Ouznueckuii pakynbTeT
Kagenpa ¢pusuki KOHICHCUPOBAHHOTO COCTOSHUS

®DonHp oneHOUHBIX cpeacTB no pucuuiuiae «lleponpuniunasie Mmetoasr DKCy»
10 HarnpasyeHnio noArotoBku 03.04.02 «®duzukay I'BOY BO «Yenl'V»

Bepcus noxymenra - 1 crp. 13 IlepBblit 3x3eMIIAp KOITHA Ne

Ha BTOpOM »3Tame CTyIEeHT cIaeT OTYeThl MO MPAKTHYECKUM 3aJaHUSIM,
CBA3aHHBIM C MOJEJIMPOBAHUEM PAa3JIUYHBIX CBOMCTB KPUCTAUIOB C MOMOLIBIO
naketoB nporpamm Quantum ESPRESSO u VASP — 10 muH.

4.2. Kpurepuu ouieHMBAHHUS MPOMEKYTOYHOM aTTECTAIIUM 110 BUIAM
OLICHOYHBIX CPeACTB

CTyIeHT B TEUEHHE CEMECTpa PEIIAET 3aJa4yd U BBINOJHAET MPAKTUYECKHUE
3a7laHusl, CBS3aHHBIE C MOJIEJIIMPOBAHMEM PA3IUYHBIX CBOMCTB KPHCTAJUIMUECKUX
COeIMHEHU ¢ moMmouplo makeToB mporpamMMm Quantum ESPRESSO u VASP.
3agauu U MPaKTUYECKUE 3aJaHus CTPYNIHUPOBaHbI 10 TeMaM. B TeueHne cemectpa
CTYAEHT JOJDKEH CIAaTh OTYET MO KaXXA0i TeMe. OTUeT Mo NpaKTUYECKUM 3aJaHUsIM
JOJDKEH BKJIIOYATh B C€0sl MOCTAHOBKY 3aJauyM, ONMUCAHUE JEeTalled BBIYUCIICHU,
rpauvecKoe MpeCTaBICHUE PE3yIbTATOB U UX aHAJIN3, OCHOBHBIC BHIBO/IBI.

Kputepuu orneHuBaHus oTyera MO TE€MaM MpaKTHYECKUX 3amaHuii: Pabora
3aCUUTHIBAETCA B TOM CJy4yae, €CIM OTYET COAEPKUT BCE OTMEUEHHbIC MYHKTHI,
CTYJICHT MOET OTBETUTH/O0BSICHUTD XO]1 YUCICHHBIX PACUETOB.

Ecnu ctynenT 3a Bpemsi paboThl B CEMECTPE BBITIOJIHUI YCIIEIITHO BCE paOOTHI
(pelieHre 3a7ay, MPOMEXKYTOUYHBIE TECThI), a TAKXKE 3allUTUI OTYET, TO OH
ocBOOOXKAaeTcsl OT 3adera (YypOBEHb OCBOCHHUSI MPOBEPSEMBIX KOMIETEHIUN —
BBICOKHUH, OLIEHKA «3a4TEHO ).

Eciu crtymeHT 3a Bpemsi paboOThl B CEMECTpE BBINIOJHUI  YacTh
3aIIaHUPOBAHHBIX PadoT (pellleHre 3a/1ay, MPOMEKYTOUHbIE T€CThI) WM 3alUTUI
OTYET, TO CTY/ICHT JIOMYCKAaeTCs K cjaye 3a4eTa B popMe pEIIeHHs] TeCTa.

Kpurepuu olieHMBaHus TecTa: KaXKIbli MpaBWIbHBIA oTBeT — 1 Oam.
MakcumanbHoe KoarnuecTBo 0aisioB — 20. UToObI TECT OBbLIT 3a4TEH, CTYACHT JOJIKEH
JaTh MPABWIbHBIE OTBETHI IO KpaiiHeill Mepe Ha 12 Bompocos u3 20. B npoTtuBHOM
ciIydae, CTYJICHTY JAaeTCsl OJIMH BOMPOC U3 o0Iero cnucka. Ecimm cTyaeHT oTBevaer
Ha BOIIPOC, TO OH MOJY4YaeT OLEHKY «3auyTeHO» (YPOBEHb OCBOCHUS MPOBEPSEMbBIX
KOMITETCHIINI — 0a30BBIi ) MHaYe oneHka «He3auTeHoy.

Ouenka 3ayTeHo Heszaureno
bannst 20-12 6amnoB 11-0 6amioB
YpoBEHb OCBOEHHUS TPOBEPSAEMBIX KOMIIETEHIINI cpeaHui HEIOCTaTOYHBIN

Oco0eHHOCTH TIPOBEACHUH TIPOIIETYPhl OIICHUBAHUS PE3YyJIbTATOB O0y4YCHUS
WHBAJIMUJIOB U JIMI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3J0pOBbS 0003HAUYEHHI B
paboueii mporpaMMe JUCIUILTUHBI (MOTYIA).
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4. 3. Pe3yabTaThl IPOMEKYTOYHOM ATTECTALIMM M YPOBHU C)OPMUPOBAHHOCTH
KOMIIeTeH LU

YpoBHU C(HOPMUPOBAHHOCTH KOMITETEHITUH OMPEACTSETCS CISAYIONUM
obpazom:

1. Bpicokuil ypoBeHb C(HOPMHUPOBAHHOCTU KOMIIETEHIMH COOTBETCTBYET OLIEHKE
OTJINYHO:
npeamnosiaraeT (pOpMUPOBAHME KOMIIETEHIIMII Ha BBICOKOM YPOBHE: CTYACHT
CBOOOJTHO BJIaJIe€T OCHOBHOW TEPMHUHOJIOTHEH U TOHATHIHBIM aIllapaToM Kypca
«ITepBonpuniunusie Mmetoasl DKCy», uto mo3BosseT GopMyaupoBaTh BHIBOABI U
y4acTBOBaTh B JHMCKYCCHU IO Y4e€OHBIM BOMNpPOCaM JaHHOW UCIUIUIMHBI,
MOJIHOCTBIO C(HOPMUPOBAHO YMEHHE MPHUMEHSTHh MOJYYEHHYIO TEOPETHUECKYIO
0a3y i pelIeHUs KOHKPETHBIX MPAKTUYECKUX 33/7a4 M YBEPEHHO BIAJETh
HAaBBIKOM UX PEILLIECHUS;

2. CpenHuii ypOBEHb COOTBETCTBYET OLIEHKE XOPOILO:
npeanosiaraetT (OpMHUPOBAHME KOMIIETEHIIMM HA CpPEJHEM YPOBHE: CTYIEHT
XOpOLIO BJIaJEET OCHOBHOM TEPMHUHOJIOTHEN U MOHATHMHBIM aIllliapaToM Kypca
«Ileponpunnunusie meroasl DKCy»; chopMmupoBaHO yMEHHE MPUMEHSTH
NOJIyYEHHYIO TEOPETHYECKYIO 0a3y JUlsl peleHUs] KOHKPETHBIX MPAaKTHUYECKHX
3a]a4 W BJaJeTh HaBbIKAMH pelIieHus 0a30BbIX 3a7au 1o «llepBonpHHLIKITHBIM
MmeTogaM OKCy;

3. ba30BbIil ypOBEHb COOTBETCTBYET OLICHKE YJIOBJIETBOPUTEIBHO:
npeamnosiaraetT (GOpMUpPOBaHHE KOMIIETEHIMII Ha HAYaJIbHOM YPOBHE: CTYJEHT
3HAET «TEOPETUYECKMM MHUHUMYM» M HEIOCTaTOYHO BJIAJIEET METONAMHU
pemienus 6a30BbIX 3aaa4 1o «llepBonpunnunusivM merogam OKCy;

4. Hwuskuil ypoBEeHb COOTBETCTBYET OLICHKE HEYIOBIETBOPUTENBHO:
CTYJIEHT HE€ BJIaJICET OCHOBHOW TEPMHHOJIOTMEH W IMOHATUHHBIM annaparoM
pazaena QU3MKU KOHJEHCUPOBAHHOTO cOCTOsIHUS «]lepBonpHHIMITHBIE METOABI
®KC»; He BiajeeT HaBbIKAMU pEILICHUS 0A30BBIX 3a/1a4.

© OOy BO «Yenl'Y»



03.04.02 ®usuka, HanpaBJaeHHOCTH (Mpopuiab) «MeanuuHckas ¢pusuka», ®OC nmo qTUCHUILINHE
«IlepBonpunnunusie MeToasl @®KC», 2026 rox Hadopa, ouHast popma od0ydeHHnst

@DOoH/I OLIEHOYHBIX CPEJCTB ANCHUILIHHBI (MOAYJISA) 0100peH U PeKOMEH/I0BaH:
ITpopexTop mo yueOHoit paboTe yTBepxkaeHo 27.02.26 A.A. CanamaroB
VueHbIM COBETOM (HH3UUECKOTO (PaKynbTeTa

ITpotokon 3acemanust Ne 05 ot 26.02.2026

IIpencenarens Y4eHOTo coBeTa PU3NICSCKOTO
(akynbpTeTa COIJIaCOBaHO M.A. 3arpebun

3acenanunem kadeapbl pU3NKN KOHAEHCMPOBAHHOIO COCTOSIHUSI
ITpotokon 3acemanus Ne 05 ot 17.02.2026

3aBenyromuii kadenpoi COTJIaCOBAHO B.Jl. ByuenbHuKoB

ABTOD (COCTaBUTEND) B.B. Cokonopckuii

CtpykTypa (pOHI0B OLIEHOYHBIX CPEACTB COOTBETCTBYeT NMpUKa3y pekropa ®I'bBOY BO «Ueal'V»
oT 27 cenTaops 2022 Ne573-1



	Первопринципные методы ФКС_МФ
	Страница виз_ФОС_Физика



