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Bepcus noxymenra - 1 crp. 1 IlepBblit 3x3eMILIAp KOITHA Ne
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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. 2 IlepBblit 3x3eMILIAp KOITUA Ne

Conepxxkanue
1. [TacopT poHIa OTIEHOYHBIX CPEICTB
2. [lepeuenn popMUpyEeMbIX KOMIETEHITHIA
2.1. KomniereHMu, 3aKpeIIEHHbIE 33 AUCIIUTUIMHON
3. ConeprxaHue OIEHOYHBIX CPEJCTB MO AUCUUILIMHE
3.1. Buapl OlIEHOYHBIX CPEJICTB
3.2. CoaepkaHu€ OLIEHOYHBIX CPEACTB
4. IlopsioK IPOBEICHUSI U KPUTEPUM OLICHUBAHUS TPOMEKYTOUYHOM aTTECTALIMU
4.1. ITopsimok NpoBEACHUS TPOMEKYTOUHOU aTTECTAIIUU
4.2. Kputepuu OIEHUBAaHUSI MPOMEXKYTOYHOM ATTECTALIMU MO BUJIAM OLIEHOYHBIX
CpEICTB
4.3. Pe3synbTaThl MPOMEXKYTOYHOW aTTECTAIlMd W YPOBHU CGHOPMHPOBAHHOCTH
KOMIICTCHIIMM
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Ouznueckuii pakynbTeT

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

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. 3

IlepBblit 3x3eMILIAp

KOITUA Ne

1. MTACHHOPT ®OHJA OINEHOYHBIX CPEACTB

Hanpagsnenue noarorosku: 03.04.02 «Puzuka
Hampasnennocts (mpoduis): Pusnka KOHASHCUPOBAHHOTO COCTOSHUS BEIIECTBA

Jucnununza: [lepBonpUHIUIIHEIE METOBI
Cemectp: 2

OKC

dopMa MPOMEKYTOUHON aTTECTALUU: 3a4ET
Cucrema OLIEHUBAHMS: OLCHUBAHUE PE3YJITATOB OCYILECTBIISETCS C UCIOJIb30BaHUEM OAJUIBHO-

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]:
Kozer Coneprxanue WNunukaTtopsl
KOMITETEHIINH . [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- JleMoHCTpUpyeT 3HaTh OCHOBHBIE
MCCIIEIOBATEILCKYIO 3HAHWE OCHOBHBIX | TEOPETUUYECKUE TIOJIOKEHUSA U
paboty B obsact PU3UKH | TEOPETHUCCKUX METO/IbI B 00J1acTH (DU3UKH
KOHIEHCUPOBaHHOI'O I0JIOKEHUH U | KOHAEHCUPOBAHHOTO
COCTOSTHUS BEIIECTBA METOJIOB B OOJIACTH | COCTOSIHMSI BEIlIeCTBa
busuku Jisa noctuxenus I1K-1.2:
KOHJCHCHUPOBAaHHOT | YMETh COOUPATh U
0 COCTOSTHUS | aHAIM3UPOBATH HH(POPMAITHIO
BelIeCTBa M0 TeMaTUKe MPOBOAUMBIX
TIK-1 I1IK-1.2. Hay4YHBIX UCCJIEOBAaHUN B
JleMoHCTpUpYET obnactu pu3uKH
yMeHusi cOopa U | KOHIEHCHPOBAHHOTO
aHaym3a COCTOSTHUS BEIIECTBA
uHpOopMaIu o | J{ns noctwxenus I1K-1.3:
TEeMaTHKe BJIQ/IETh MPAKTUYECKUMHU
MIPOBOAMMBIX HABBIKAMU ¥ OMBITOM
HAyYHBIX YCTaHOBJICHHSI HOBBIX (DaKTOB
HUCCIIEIOBAHUN B | ¥ 3aKOHOMEPHOCTEN B
obnactu bu3uKu
KOHJICHCUPOBaHHOT
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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. 4

IlepBblit 3x3eMILIAp

KOITUA Ne

0 COCTOSIHUSA
BELIECTBA

ITK-1.3. Nwmeer
MIPAKTUYECKHUI OIBIT
YCTaHOBJICHUS
HOBBIX (DAaKTOB U
3aKOHOMEPHOCTEN B
obsacTu bu3uKu
KOHJCHCUPOBaHHOT
0 COCTOSTHUS
BEIIECTBA

obnactu Hpu3uKH
KOHICHCHPOBAHHOTO
COCTOSIHUSI BEIIECTBA

[TK-2

CrocoOHOCTh CTaBUTh
Hay4HbIC 3a/1a4H B
o0nactu PU3UKU
KOHJICHCHPOBAHHOT'O
COCTOSIHUSI BEIIECTBA U
pemiath ux ¢
UCTIOJIb30BaHUEM
COBPEMEHHOTO
o0opynoBaHus 1
OTEYECTBEHHOTO U
3apy0eXHOT0 OTbITa

[K-2.1. OG6namaet
3HAHUAMHU 0
NepesI0BOM
OTEYECTBEHHOM U
3apy0eKHOM OIIBITE
AKCILTyaTaluu u
TEXHUYCCKOI'O
o0CITy>)KUBaHUS
ANEKTPOHHOTO
o0opymoBaHUs
IK-2.2.
JleMoHCTpUpYyET
YMCHUC CTaBUThH
Hay4yHbIE 3a/laydl B
obnactu bu3uKu
KOHJCHCUPOBaHHOT
(o) COCTOAHUA
BEIECTBA U

pearb 50,4 c
HCIOJIb30BaHUEM
COBPEMEHHOTO
o0opymoBaHUs u
OTE€YECCTBECHHOI'O )41
3apyOeKHOTO OTBITA
[K-2.3. HNwmeer
MPAKTUYECKUI OIBIT
(HaBBIKK)
MIPOBEICHUS
Hay4HO-
HCCIIEIOBATENECKUX
pabot, omupasch Ha
HUCITOJIB30BaHUC
COBPEMEHHOTO
o0opynoBaHus u

Jns noctmxkenus [1K-2.1:
3HaTh 00J1aaTh 3HAHUAMH O
NEepeIOBOM OTEUECTBEHHOM U
3apyO€KHOM OTIBITE
OKCIUTyaTaIlH |
TEXHUYECKOTO OOCITYKHUBaHUS
3IIEKTPOHHOT'O 00OPYAOBAHUS
Jns moctmxkenus 11K-2.2:
YMETh CTAaBUTh HAyYHBIC
3a/1auu B 00J1acTH (HU3UKH
KOHICHCHPOBAaHHOTO
COCTOSTHUS BEIIECTBA U
pemaTh uX ¢ UCMOJIb30BaHUEM
COBPEMEHHOTO 000PYyI0OBaHUS
¥ OT€YECTBEHHOTO U
3apyOEKHOTO OTBITA

Jns noctmxkenus [1K-2.3:
BJIQ/IETh MPAKTUYECKUM
ONBITOM (HaBBIKAMH )
MIPOBEJICHUS HAYYHO-
UCCIIEI0BATEIbCKUX PadoT,
OMHPAsCh Ha UCITIOIb30BaHHE
COBPEMEHHOTO 000pyIOBaHHS
U OT€YECTBEHHOTO U
3apy0eKHOTO OMbITa
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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. 5 IIepBslit ax3eMILIAp KOITA Ne

OTEUECTBEHHOTO U
3apy0eKHOTO OTBITa
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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. 6

IlepBblit 3x3eMILIAp

KOITUA Ne

3. COOEP’ KAHUE OHEHOYHbBIX CPEACTB ITIO AMCHUTIJIMHE

3.1 Buabl OLIEeHOYHBIX CPEICTB

Ne i/t

Kon xommerenmmmn/
IUTAHUPYEMBIC PE3YJIBTATHI
o0yueHus

Kontpomupyembie Tembl/
pasuesnsl

Hanmenosanue
OIICHOYHOTO CpEeICTBa
JUISL TEKYIIETO

HaumenoBanue
OIICHOYHOTO CPEJICTBA
Ha MPOMEXKYTOYHOH

KOHTPOJIS arrectaruu/Ne 3aaHvsI
1. ITucemeHHBIN
Hnst noctuxenust TTK- ompoc:;
1.1: 3HATH OCHOBHBIE Beenenne. OcHoBHBIE ) ’
. 3a]1a4H K
TEOPETUIECCKHE TTOHSTHUS
MPaAKTHYECKUM
TIOJIOXKEHUS U METO/IbI B
3aHATUSAM
o0nactu PU3UKU =
1. ITuceMeHHbIN
KOHJICHCUPOBAHHOTO .
OcHoBHbIE OIpoc;
COCTOSTHUSI BEIIECTBA
MOJIOXKEHUS (PU3UKH 2. 3a7a4M K
Hus moctmxenus T1K-
TBEPAOTO Tea MPAKTUICCKIM
1.2: ymers cobupartsb u
3aHATHAM
aHaJM3UPOBATH =
1. ITucemeHHBIN
UH(POPMAILIUIO TI0 KBanrtoBas 3amava oIDOC:
TEMAaTHUKE TIPOBOUMBIX MHOTHX TeJl. ) Eaz[a’lqn .
HAyYHBIX UCCliefoBaHul | OTHOIIEKTPOHHOE )
MPAKTHYECKUM
B oOsactu pU3uKH MPUOTIKEHHE
3AHATHUSM.
KOHJICHCUPOBAHHOTO
[IpakTnueckue
COCTOSTHUSI BEIIECTBA
3aJlaHus IO
Hus moctmxenus T1K-
MOJICIIUPOBAHUIO Tecr, BOonpock! k

1.3: BnageTs
NPaKTUIECKUMU
HABBIKAMU U OMBITOM
YCTaHOBJICHHSI HOBBIX
¢baxToB U
3aKOHOMEpPHOCTEN B
o0mactu ¢buznku
KOHJICHCUPOBAHHOTO
COCTOSIHUSI BEILIECTBA

Jnsa noctmxenus [1K-
2.1: 3HaTh 00JagaThH
3HAHUSIMH O TIEPEIOBOM
OTE€YECTBEHHOM H
3apy0e KHOM OTIBITE
AKCIUTyaTalluu 1
TEXHHYECKOI'O
o0cITy)KMBaHUS

Teopust pyHKIIMOHATA
IINIOTHOCTHU

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

3a4ery

Mertoibl penieHus
YpaBHEHUM 30HHOMN
TEOpUH

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

3JIEKTPOHHOTO
obopymoBaHus

Hus moctmxenus T1K-
2.2: yMeTh CTaBUTH
Hay4yHbIE 33]1a4H B
o0nacti PU3UKU
KOHICHCUPOBaHHOT'O
COCTOSTHUSI BEIIECTBA U
peliaTh ux ¢ [IpakTnueckue
HCTIOJIb30BaHNEM 3aJlaHus TI0
COBPEMEHHOTO MAarHuTHOM
o0opynoBaHus 1 Teopus pyHKIHOHANTA | CTPYKTYPHI
OTEYECTBEHHOIO U IUIOTHOCTHU AJIS MaTepuana c
3apy0eKHOTO OTbITa MarHUTHBIX MTOMOIIIBIO TTAKETOB
Hnst noctmxenust 11K- MaTepHaJioB MporpamMm

2.3: BnajeTh Quantum
MPAKTUYECKUM OIIBITOM ESPRESSO u
(HaBBIKAMM ) TIPOBEICHHUS VASP

Hay4YHO-
HCCJICIOBATEILCKUX
pabot, onupasch Ha
UCTIOJIb30BaHUE
COBPEMEHHOTO
obopynoBaHus 1
OTEYECTBEHHOIO U
3apy0eKHOT0 OIbITa

3.2 Conep:kaHue OLIEHOYHBIX CPEACTB
Paznen 1.11pumepsl 3a1a4 K MPAKTAYECKUM 3aHATHIM

1. Yemy paBHO YHCJIO aTOMOB B JJIEMEHTapHOW sUeiike B ciydae: 1) mpocToit KyOudeckou, 2)
KyOn4eckoi 00bEMHO-IICHTPUPOBAHHOM U 3) rpaHEICHTPUPOBAHHOM KYOMYECKON peIeToK?

2. TINOTHOCTH Me/iH, IMEIoNIeH IPaHelieHTPIPOBAHHYIO KYOHUECKYIO peleTKy, paBHa p = 8,96-10°
Kr/M°. BEIYHCIIUTE 00bEM dIeMEHTAPHOMN SUeHKU U 9 aTOMHBIN pagiyc s 3TOM KPUCTAINYECKOi
cTpykTyphl. CKOJBKO aTOMOB COZIEPKUTCS B 00beMe, paBHOM 1 M>?

3. 3Has moisipHyto Maccy kpuctamia AgBr (tum pemerku NaCl) p = 0,1878 kr/Moib ¥ IIIOTHOCTH
p=6,5-103 kr/™M>, paccuuTaTh pacCTOSHUSA MEXIy KpucTamnorpadgudeckumu miockoctsamu d(100),
d(110),d(111)

4. OnpenenuTh TPOHKY 0a3UCHBIX BEKTOPOB MIPSIMOM JIEMEHTAPHOU STYEHKH, €CITH €€ 00beM paBeH
Vip=(ai[az2, a3]) = 1, a BekTop g = 4ni + 6mj + 8nk sBisieTcs BEeKTOpOM ee 0OpaTHON PEIIETKH.
3nech 1, j, k — enMHUYHBIE OPTHI IPSAMOYTOJIBHOM JIEKapTOBOW CUCTEMBI KOOpAHHAT. CUUTATh, YTO
0a3ucHbIC BEKTOPHI IPSIMOM PELIETKH OTBEUYAIOT YCIOBHUSIM OPTOrOHAJIBHOCTH.

5. Beruucnuth 00beM 00paTHOM pelieTku, 6a3ucHbIe BEKTOPBI KOTOPOM MOCTPOECHBI Ha OAa3MCHBIX
BekTopax npsimoit OLIK-pemerku. J{nuny pedpa kyda npuuath paBHo# 0.1 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. 8 IlepBblit 3x3eMILIAp KOITUA Ne

6. OnpeenuTh YHCIO EMEHTAPHBIX fueek KpucTamia oobemoM V=1 M> : 1) XI0pHCcTOro 1e3us
(pemieTka  OOBEMHO-IICHTPUPOBaHHAs  KyOWYeCKOW  CHHIOHMHM), 2) Meau  (pemeTka
TrpaHEICHTPUPOBAaHHAsT KyOMYEeCKOW CHHTOHMM); 3) KoOajabTa, WMEIOIIETO TEeKCAaroHaJbHYIO
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.

8. 3Hag TOCTOSHHYIO a KyOMYeCKOW pEIIeTKH, BBIUUCIUTH PACCTOSHUS  MEXKIY
kpuctamuiorpapudeckumu miaockocTamMu d(100), d(110), d(111) nnsa: a) mpocToit KyOm4Yeckoin

ctpyktypsbl; 0) OLIK ctpykTypsl; B) ['LIK cTpykTyps

Pasnen 2. Ilpumepsl 3a1a4 K IPaKTUIECKUM 3aHATHAM
1. KoHiueHTpanuuss atroMoB B MmeTauie paBHa n. CyuTasg, 4TO Ka)KIbld aTOM OTAAET B 30HY
IIPOBOAMMOCTH IO OJTHOMY 3JIEKTPOHY, HailTh sHepruto @epmu npu 7'=0 K
2. Kycok metamia o6bemom 20 cm® maxoautcs mpu Temneparype 0 K. Onpegenuts uncio AN
CBOOOJHBIX AJIEKTPOHOB, UMITYJIbChI KOTOPBIX OTJIMYAIOTCS OT MAaKCUMAaJIbHOTO UMIYJIbCA Pmax HE
6onee ueM Ha 0,1 ppuax. DHEprus Gepmu 5 3B
3. Cuuras npu aOCOJIOTHOM HyJIe TEMIIEpaTyphl 3JIEKTPOHHBIN a3 MOJHOCTHIO BBIPOKIECHHBIM
razom depmu, OLEHUTH €ro SHEPTHIO B 00beMe V' = 1 M 1pu S1MeKTpoHHOI muoTtHOCTH 11 = N/V =
108 M3,
4. Boruncnute depmMueBckre SHEPruI0, UMMyNbc U ckopocTh nmpu 7 = 0 K nmna meramna c
M30TPOIHBIM KBAJPATHYHBIM 3aKOHOM JHUCIIEPCUU AJIEKTPOHOB C 3(PPEKTHBHON Maccoil, paBHON
0,8 Macchl CBOGOIHOTO JIEKTPOHA, U KOHLIEHTpamueil anekTporos 102 cm— |
5. Boruucnuts sHepruto @epmu npu 7 = 0 K gnsa amtomunus. CuuraTh, 4TO Ha KaXIblil aTOM
QIIOMUHUS IPUXOAUTCS TPU CBOOOIHBIX 3JIEKTPOHA
6. Berancoute B Mogenu cBOOOAHBIX 37eKTpoHOB Tpu 7' = 0 K TIOTHOCTH 37EKTPOHOB BOJIM3HU
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 MeTasiie Bonmu3u 7' = 0 K cocraBisieT
3/5 sneprun depmu.

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

T
Asin— mnpul0<z<a;

U(z) = a

0 npu x < 0 uau z > a.

BoruncnuTe HOpMUPOBOUHYIO KOHCTAHTY 4.
2. BonnoBas ¢QyHKuMs 3amaeTcsi BO BCEM NPOCTPAHCTBE B C(HEpUUYECKHX KOOpIUHATaX
BBIPAKEHUEM

2
U(r) = Aexp {—W},
0

/i€ o — KOHCTAaHTa C pa3MEPHOCTHIO AJTUHBI. BHIUNCINTD HOPMUPOBOYHYIO KOHCTAHTY A.

3. PackpbITh CKOOKH B IPOU3BEACHUSIX OMEPATOPOB:
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(F-G)WF+@); (F+G)P2
4. JlokazaTh TOXKICCTBA:
[ﬁ,é]:—[é,ﬁ]; {ﬁvé}:{é7ﬁ}

5. Iloka3zate, 4TO cpenHee 3Ha4YeHUWe KBajapara (u3MUecKOW BEeMUUMHBI F
a2
HEOTPHUIATENBHO. U(z) = e @/
6. [Toka3aTp, 4T0 QyHKIHSA ABIISICTCA COOCTBEHHOM (pyHKIIHMEH onepaTopa
5 d?
_ @ 2
F = 2 T

Y HaliTH COOTBETCTBYIOIIEE COOCTBEHHOE 3HaUECHHUE.
7. Iloka3aTsh, 4TO ONIEPATOP KOOPAUHATHI U ONIEPATOP MPOEKLIUU UMITYJIbCA HA APYTYI0 KOOPAUHATY

KOMMYTHPYIOT.
8. [TocTpouTh raMUILTOHUAH ATOMA TeJIUS.

Pa3nen 4. IlpakTnueckue 3ajaHus 10 MOAEIMPOBAHUIO 3aJaHHBIX CBOWCTB MaTepuaa ¢
noMouipto naketoB nmporpamm Quantum ESPRESSO u VASP.
1. BBINOIHUTH TECTBI CXOAMMOCTH IIOJIHOM SHEPruu KpPUCTAUIOB psfa METANIMYECKUX U
HEMETANIMYECKUX COCJMHEHUH B 3aBUCHUMOCTH OT BEJIMYMHBI OOPE3KH BOJHOBBIX (DYHKIMH U
pa3Mepa CEeTKH BOJHOBBIX BEKTOPOB.
2. OnpenenuTs PaBHOBECHBIE ITAPAMETPHI PEHIETKH U MOAYJIb BCECTOPOHHETO CXKATUA Ul pAla
METAJIIMYECKUX U HEMETAJNINYECKUX COEMHEHUN B paMKaX MPOLIEAyphl 2JIEKTPOHHOM peslakcalun
U ypaBHeHHs1 bupu-MypHaraHna.
3. OnpenenuTb paBHOBECHBIE MapaMETPhl PEIIETKH U MOJYJb BCECTOPOHHETO CKaTHs I psaa
METAIMYECKUX U HEMETAJUIMYECKUX COEAMHEHNN B PaMKaX MPOLELypbl HOHHOU pelaKCaliu.
4. OnpenenuTh BO3MOXKHYIO XUMUUYECKYIO YCTOWYHBOCTH/HEYCTOHUNBOCTD psifia METAJUNIMYECKUX U
HEMETANIMYECKUX OMHApHBIX COEJUHEHUH 10 OTHOIIEHUIO K pacmnagy Ha COCTaBIISIOIIUE
JJIEMEHTHI.

Pazpen 5. IIpakTudeckue 3a1anust 10 MOJCIUPOBAHUIO 30HHOM CTPYKTYpBI MaTepHalia ¢
noMouipto naketoB nmporpamm Quantum ESPRESSO u VASP.
1. BBINOMHUTH pacueThl MOJHON U MOJIEMEHTHOM IJIOTHOCTU 3JIEKTPOHHBIX COCTOSIHUN JIs psia
METAJUIMYECKUX U HEMETAIIMYECKUX COCIMHEHUM.
2. Onpegenutb 3Heprun Pepmu Ui pAlla METAUIMYECKUX U HEMETAINIMYECKUX COCIUHEHUU B
3aBUCUMOCTH OT YHUCJIa BAJICHTHBIX JJIEKTPOHOB.
3. [lonyyuTh 30HHBIN COEKTP AJII METAIJIOB, MOIYIPOBOJAHUKOB U AUAJIEKTPUKOB. ONIpe1enuTh
HIMPUHY 3aMPEIICHHON 30HBI.
4. Tloctpouths mnoBepxHOCTH DepMmu sl Uil psila METAUIMYECKUX M HEMETaUIMYeCKHUX
COCIUHEHUN.

Paznen 6. [IpakTrueckue 3aaHus IO MOJICIIUPOBAHUIO MAarHUTHOM CTPYKTYpPhI MaTepuaia
¢ noMo1ubko naketos nporpaMMm Quantum ESPRESSO u VASP.
1. BBIMOMHUTE pacyeTsl MOJHOTO U MO3JEMEHTHOIO MarHUTHOTO MOMEHTOB i psiaa geppo- u
aHTU(PEPPOMATHUTHBIX COSAMHECHUN.
2. OnpenenuTh YCTOMYMBYIO MAarHUTHYIO KOH(DHUTYpAIMIO AJIs psijia METALTHYSCKUX COSTUHEHUH
C Y4ETOM BBIOOpA Pa3TMUHBIX KPUCTATMYECKUX CTPYKTYP.
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3. IlpoBectn wuccienoBaHusi BIMSHHUS BbIOOpa OOMEHHO-KOPPEISLMOHHOIO MOTEHIMana Ha
MarHUTHBIE CBOMCTBA U CTAOMIBHOCTH TOW MJIM MHOM MarHUTHOM CTPYKTYpPHI UL panaa dheppo- u
aHTU(EPPOMATHUTHBIX COECAMHEHUH.
4. Cpenatb OLGHKH TeMIepaTypbl MarHHTHOTO Tmepexoda mans psga  deppo- u
aHTU(EPPOMATHUTHBIX COETUHEHUM MCXO/1sI U3 PA3HULIBI SHEPT U MEX 1Y MarHUTOYTIOPSII0UEHHON
U HEYNOPAJOYEHHOH (Pa3oi.
Tecr:
1. Kakoe MakcuMallbHOE KOJIMYECTBO OCEH CUMMETPUU TPETHETO MOPSIKa MOKET OBITh B
KpucTauie?
a) ofIHa;
0) Tpu;
B) UETBIPE;
T) IIeCTh.
2. CKOJIBKO IICHTPOB MHBEPCUHU B KyOe?
a) O/IMH;
0) Tpu;
B) ITICCTH;
T) JICBSTh.
3. KakoBsl mapameTpsl pemietku bpass B TpUroHaabHONW CHHTOHUM?
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=y=90° B #90° a=8B#c.
4. Kpucramiorpadpuueckrne HHACKCHI, XapaKTEPU3YIOIIKE PACIIONI0KEHUE ATOMHBIX
IJIOCKOCTEN B KPUCTAJLIE HA3bIBAKOTCS MHIAEKCAMHU
a) y3JIOB;
0) HampaBJICHUN;
B) IUIOCKOCTEH;
r) Mumnepa.
5. Cpennsis sneprus E, mpuxoasamiascs Ha oauH 31ekTpoH B Metayuie ipu 7 = 0 K paBna (rae
Er —»neprun ®epmun):

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

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

6. IlepexpbiTue BaJI€HTHOM 30HBI U IICTON 30HBI IPOBOAMMOCTH XapaKTEPHO IS
a) MOJIYIIPOBOAHUKA;
0) MeTasa;
B) IMDJICKTPHKA;
7. Kakoii cTaTUCTUKE TOAYUHSETCS SJICKTPOHHBIN ra3 B MeTajuiax?
a) bonbmana;
0) Makcsemia;
B) boze-Oitnmireiina;
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r) ®epmu-/upaxa.
8. DHepreTHYeCcKuil CeKTp JIECKTPOHOB B KPUCTANIAX UMEET BU/I:
a) HETIPEPBIBHBIH;
0) TUHEHYaTHIH;
B) 30HHBI;
') CMEILIaHHbIN
9. VYposenr Pepmu B NOIYIPOBOJHUKAX BOJIM3U aOCOIIOTHOTO HYIISI PACIIONIOKEH:
a) B BAJICHTHOM 30H€;
0) B 30HE MPOBOJUMOCTH;
B) B 3alpEIICHHON 30HE.
10. OcHOBHasA KOHCTAaHTAa KBAHTOBOM MEXaHUKH:
a) [Tocrosinnas Heiimana
0) [locTostnnas [1nanka
B) [loctrosinnas [eiizenbepra
11. YKaXUTEe HCTOPUYECKYIO TOCIEI0BATEIHFHOCTh H3yueHus atoMa: (1) monens bopa, (2)
mozens Tomcona (3) mogens atoma Pesepdopaa
a) 1-2-3
0) 2-3-1
B) 3-1-2
12. Jle bpolinb BBIABUHYII THIIOTE3Y, YTO YACTULIBI BEIIECTBA (HAIPUMED, JIEKTPOH)
00J1a/1at0T BOJTHOBBIMHU CBOWCTBaMH. JTa TUIIOTE3a BIOCIEACTBUN ObLIA. ..
a) OMPOBEPrHYTa MYyTEM TEOPETHUECKUX PACCYKICHUM
0) ompoBEPrHyTa HKCIIEPUMEHTATIHLHO
B) NMOATBEPXK/ICHA B HKCIIEPUMEHTAX MO AU(PPAKIUU FITEKTPOHOB
I') MOATBEP:K/IEHA B OKCIIEPUMEHTAX 10 BRIOMBAHUIO JIEKTPOHOB U3 METAJIOB MpHU
OCBEILEHUH.
13. Kakast u3 popMyIHpOBOK COOTBETCTBYeT npuHuUITy [Taymnu.
a) DHEPreTUYECKUil CIEKTP JIEKTPOHOB B KBAHTOBO-MEXAHUUECKOU CUCTEME
JTUCKPETEH
0) B kBaHTOBO-MEXaHNYECKON CUCTEME Ha OJTHOM PHEPI€TUYECKOM YPOBHE HE
MOJKET OBITh ABYX 3JIEKTPOHOB, 00JIAAIONINX OJJUHAKOBLIM CIIMHOM
B) CocTosTHHEe MUKPOYACTHUIIHI B KBAHTOBOW MEXaHUKE 3a7aeTCsl BOJITHOBOM
dbyHKIHCH
r) CocTosiHE MUKPOYACTUIbl B KBAHTOBOM MEXaHUKE HE MOKET OJJHOBPEMEHHO
XapaKTepU30BaThCS TOYHBIMU 3HAYEHHUSIMU KOOPIUHATHI U UMITYJIbCca
14. Cucrembl U3 KaKuX KBaHTOBBIX YacTHUI] ONUCHIBAIOTCS (QyHKIMEH pacnipeneneHus Oepmu-
Hupaxa.
a) CucTemMbl U3 YaCTHUII C MOJTYLEIbIM CTUTHOM
0) CucteMbl U3 YacTHI] C LIEJIBIM CTUHOM
B) CucTeMBbl U3 YaCTHIL C HYJIEBbIM CIIMHOM
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r) CucTeMbl U3 YaCTHI], MPAKTHYECKU HE B3aMMOJICHCTBYIOINX MEXIY COOOM
1) CrucTeMbl U3 YaCTHI] OUY€Hb BBICOKUX YHEPTUI
15. Kakast U3 nepeqyrcaeHHbIX BEJIMYMH OMpPEEsIeT IIIOTHOCTh BEPOSITHOCTH HAX 0K ICHUS
MHUKPOOOBEKTa B JAHHOM MECTE MPOCTPAHCTBA.
a) KBagpar moztynst BOTHOBOM (pyHKITHH
0) BonHoBas ¢pyHKuMA
B) Koopnunara
r) Umnynec
16. ITpubnmxenne bopra-Onmenreitmepa 3akitodaeTcs B
a) MpeHeOPEe)KCHNH KNHETUYECKON YHEPTUH
0) npeHeOPEIKEHNH KYJTOHOBCKOTO B3aUMOJICHCTBUS MEXKTY SJIEKTPOHAMU
B) MPEeHEOPEKEHUH KYJTOHOBCKOTO B3aUMOJICHCTBUS MEK/IY AJIEKTPOHOM U SIAPOM
I) IpeHeOpeKEHUH KYJIOHOBCKOTO B3aUMOJICHCTBUS MEXKIY SAPaAMHU
17. Boibepure npaBUIbHOE YTBEPKICHHE:
(a) ITpubmmkenue XapTpu odecrneunBacT aHTHCUMMETPUYHOCTD BOJIHOM (DYHKIIMH
(0) [Ipubmmxenne XapTpu He 0OeCNeUNBACT AHTUCUMMETPUYHOCTD BOJIHOM
byHKIAHA
(B) [Ipubnmxenue XapTpu rOBOPUT O TOM, YTO JBa JICKTPOHA HE MOTYT 3aHMAaTh
OJTHO U TO K€ DJIEKTPOHHOE COCTOSIHUE.
18. I[Torenman XapTpu XxapakTepu3yeT
(a) 2EKTPOH-AIIEKTPOHHBIE B3aUMOIEHCTBUS
(0) anmeKTpOH-sAepHbIC B3aUMOICHCTBUS
(B) simepHbIE B3aMMOICUCTBUS
19. OcHoBHas uzest Teopun GyHKIIMOHATA IUIOTHOCTH 3aKIII0YAETCS B
(a) 3amMeHe BOJHOBOW (DYHKIIMM Ha 3JIEKTPOHHYIO IJIOTHOCTh
(6) mpeacraBieHnH BOJHON (YHKIIMM B KadecTBe onpenenutens Ciaeitepa
(B) pemenuu ypaBHenuu peauarepa merogom Xaprpu-doka
20. OOGMEHHO-KOPPEISAIMOHHOTO B3aMMOJICHCTBUE BKITIOUAET B CEOs
(a) cmaraeMmoe KHHETUYECKON PHEPTUN
(6) cmaraemMoe BHEIIHETO MOTEHIIMAJIA
(B) cnaraemoe XapTtpu
(r) BCeBO3MOXHBIE KBAHTOBBIE (P (HEKTHI

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
1] B 1] a a r 0 a a r

Bonpocsl k 3auery
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1. [lenu n 3a1auy BBIYMCIUTEIBHOTO MaTepuanoBeeHusi. OCHOBHBIE METO/IbI U ITPOLIEYPHI.
Metobl KOHEUHBIX A1eMeHTOB. MeToabsl MonTe-Kapio.

2. llenu v 3a1a4¥ BBIYMCIUTENBHOIO MaTepuanoBeeHusi. OCHOBHBIE METO/IbI U ITPOLIEYPHI.
MeTtoapl MosIeKyIsIpHON TuHaMuKH. [lepBonpuHIIMITHEIE METOIBI (abinitio METOIB).

3. KynoHnoBckoe B3aumoierictsue. MHorouactuuHoe ypaBHeHue lIpenunrepa.

4. MuorouactuuHoe ypaBHenue llIpeaunrepa. ATOMHBIE € IUHULIBI.

5. Ilpubmmkenue bopua-Onmnenreiimepa.

6. [Ipubmxenne cBOOOTHBIX DJIEKTPOHOB.

7. derepmunant Cuelrepa.

8. [TpubnmkeHne MOJICKYJISIPHOTO TOJIS.

9. Meton Xaprpu-doxa.

10. AropuT™ CaMOCOTJIaCOBaHHBIX BBIYUCIICHUM.

11. Teopust pyHKIIHOHANIA TUIOTHOCTU. DJIEKTPOHHAS IUIOTHOCTD.

12. Teopus pynkmuonana miaoTHoCTH. [ToHAast SHEPTUST OCHOBHOTO COCTOSTHUS.

13. Mognens Tomaca-Oepmu-/lupaxa.

14. Teopembr Xo3u0epra-Kona.

15. Bapuaunonsnsiii npunuun Xosu6epra-Kona.

16. ITpubnmxenue Kona-I1llama: Kunernueckast sHeprusi, BHEITHUN TOTSHIMAI, YHEPTUS XapTpH,
00OMEHHO-KOPPEISILIMOHHAS SHEPTUS M OIICHKA YHEPreTUUECKUX BKJIA0B B (DYHKIIMOHAI SHEPTUH.
17. CamocornacoBannble ypaBHeHus1 Kona-I1Isma.

18. Teopus ¢yHKIMOHANA TUIOTHOCTH JJIs MarHUTHBIX MaTepHaioB. YpaBHeHHe Jlupaka u
KOHIEMIHS CIIUHOB.

19. 3apsimoBas U CHUHOBAS TUIOTHOCTH.

20. CriuH B MHOT'O3JIEKTPOHHOM CUCTEME.

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

22. IlpencraBneHre 0OMEHHO-KOPPEISAIMOHHBIX «IBIPOKY.

23. [IpubnmkeHne TOKaIbHOM MIIOTHOCTH.

24. TlpubnmkeHne CIMHOBON JIOKAIbHOM MJIOTHOCTH.

25. Ilpubnmkenne 0600IIIEHHOTO TPaJUeHTa U METa-0000IIIEHHOTO TPaIUEHTA.

26. I'uOpunHble 1 Apyrue 0OMEHHO-KOPPEISIIUOHHBIEC ()YHKIIMOHAIIBI.

27. CamocoriiacoBaHHbIM OAXO0/ K penieHuto ypaBHennii Kona-I1llama. BapuanmonHslil mpuHIMIL.
Orpannuenus. CaMmocoriacoBaHHOCTb.

28. biiok-cxema caMOCOIIaCOBAHHBIX BBIYMCIICHHUM.

29. ®ynkuuonan noaHou sHepruu. @ynknuonan Kona-1lIsma s norenunana EKS[V].

30. SIBHBIN QYHKITMOHA TSI TUIOTHOCTH.

31. O606menHsie noTeHnuansl V, n, E[V,n]. JlocTimkenne caMocoriacoBaHHOCTH.

32. Metoa bpoiinena. [lonnas sHeprus u agpyrue cBoiictBa. OCHOBHBIE JOMYIIECHUS K PEIIEHUSIM
ypaBHeHus Kona-IIama.

4. NOPAJOK MNPOBEJIEHUA W KPUTEPUH OLEHHUBAHWA
ITPOMEXYTOYHOU ATTECTAIIUHU

4.1. Ilopsiaok nMpoBeaeHUsI MPOMEKYTOYHOM aTTEeCTALUMN
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[IpomexxyTouHast aTTecTausi IO KaXIOMy U3 NPOWIEHHBIX pa3liesioB
IIPOBOJUTCS B JIBa JTana.

Ha nepBom 3Tare CTyJIEHT pelaeTr TECThl OTKPBITOIO TUIA CO CBOOOJHBIM
OTBETOM, COCTOALLME U3 5 BONPOCOB, Wi 3a1avy. [IpogomxurensHocts — 10 MUHYT.

Ha BTOpOM »3Tame CTyIeHT cIaeT OTYeThl MO MPAKTHYECKUM 3aJaHUSIM,
CBSA3aHHBIM C MOJEIUPOBAHUEM pA3JIMYHBIX CBOMCTB KPHUCTAUIOB C IOMOILBIO
naketoB nporpamMm Quantum ESPRESSO u VASP — 10 muH.

4.2. Kpurepuu oueHUBAHMS NIPOMEKYTOUYHOM aTTECTANMM 110 BUAAM
OLICHOYHBIX CPeACTB

CTyneHT B TEUEHHE CEMECTpa PEIIAET 3aJa4d U BBINOJHAET MPAKTUYECKHUE
3a7laHusl, CBS3aHHBIE C MOJEJIIMPOBAHMEM PA3IUYHBIX CBOMCTB KPHCTAJUIMUECKUX
COeMHEHHI ¢ moMmombio maketoB nporpamMMm Quantum ESPRESSO u VASP.
3ajaun ¥ NpakTHYECKHUE 3aJaHus CrPYNIMPOBaHbI 0 TemMaM. B TeueHne cemectpa
CTYJIEHT JOJDKEH CAATh OTYET M0 K0 Teme. OTYEeT 10 NPaKTUYECKUM 3aJaHUsM
JOJDKeH BKJIIOYATh B €e0s MOCTAHOBKY 3a/Jaud, ONMCAHUE JETale BBIYMCICHUI,
rpaduueckoe npeAcTaBIeHUE PE3yIbTaTOB U UX aHAJIU3, OCHOBHBIE BHIBOBI.

Kputepun oneHuBaHus oTyeTa MO TeMaM IMpaKTUYEeCKUX 3anaHuii: Paborta
3aCUMTBHIBAECTCS B TOM CJIy4dae, €CIM OTYET COAEPKUT BCE OTMEUCHHBIC IYHKTHI,
CTYJIEHT MOET OTBETUTH/O0BACHUTD XOJ1 YUCICHHBIX PACYETOB.

Ecnu ctyneHT 3a Bpemsi paboThl B CEMECTPE BBIMIOJIHUI YCIIECIIHO BCE padOThI
(pewmieHue 3amay, MPOMEXKYTOUHBIE TECThl), a TaKXKe 3alIUTUI OTYET, TO OH
ocBOOOXKAaeTcsi OT 3adera (YypOBEHb OCBOCHHUSI MPOBEPSEMBIX KOMIETEHIUH —
BBICOKHUH, OLIEHKA «3a4TEHO ).

Eciu crtymeHT 3a Bpemsi pabOThl B CEMECTpE BBIMIOJHUI  YacTh
3aIUIAaHUPOBAHHBIX palOT (pelleHHe 3a/1a4y, TPOMEKYTOUHBIE TECThI) WA 3aIUTUI
OTYET, TO CTYACHT JOIyCKaeTCs K caue 3a4eTa B (popMe pelIeHus TecTa.

Kputepun oueHunBaHusl TecTa: KaXKIblii MpaBWIbHBIA OTBeT — 1 Oamn.
MakcumanbHO€ KoarmaecTBo 6aiioB — 20. UToOBI TECT ObLI 3a4TEH, CTYACHT JOJIKEH
JaTh MPABWIbHBIE OTBETHI IO KpaiiHel Mepe Ha 12 Bompocos u3 20. B npoTtuBHOM
cllydae, CTyJIEHTY JTaeTCsl OJMH BOIPOC U3 O0IIero cnucka. Eciu cTyaeHT oTBeyaer
Ha BOMPOC, TO OH MOJy4YaeT OIEHKY «3auTeHO» (YPOBEHb OCBOCHHS MPOBEPSEMbIX
KOMIIETEHIIUM — 0a30BbIi) HHaUe olleHKa «He3zauteHoy.

OrneHka 3auTeHo Hezaureno
bannsr 20-12 6amioB 11-0 6ammoB
YpoBEeHb OCBOEHHUS TPOBEPSAEMBIX KOMIIETEHIINI cpeaHui HEI0CTaTOYHBIN
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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 crp. 15 IlepBblit 3x3eMILIAp KOITHA Ne

Oco0eHHOCTH TIPOBEACHUH TIPOIIETyPhl OIICHUBAHUS PE3YyJIbTATOB O0Y4YCHUS
UHBAJIMUJIOB U JIMI[ C OIPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3/J0pPOBbS O00O3HAUYEHHI B
paboueii mporpaMMe JUCHUILTUHBI (MOTYIIA).

4. 3. Pe3yabTaThbl NIPOMEKYTOYHON ATTECTAIMU U YPOBHHU CPOPMHUPOBAHHOCTH
KOMIIeTeHI M

YpoBHU CHOPMUPOBAHHOCTH KOMIIETEHITUI OMPEALISICTCS CICTYIOITIM
obpazom:

1. Bpicokuil ypoBeHb C(HOPMHUPOBAHHOCTU KOMIETEHIMH COOTBETCTBYET OLIEHKE
OTJINYHO:
npeanosiaraeT (OpMUPOBAHME KOMIIETEHIIMII Ha BBICOKOM YPOBHE: CTYACHT
CBOOO/HO BJIaJI€€T OCHOBHOW TEPMUHOJIOTHEN U MOHATUIHBIM anapaTtoM Kypca
«[TepBonpuniunusie Mmetoasl PKCy», uto mo3BosseT GopMyaIupoBaTh BHIBOABI U
y4acTBOBaTh B JMCKYCCHU IO Y4e€OHBIM BOMNpPOCaM JaHHOW IUCHUIUIMHBI,
MOJIHOCTBIO C(HOPMUPOBAHO YMEHHE MPHUMEHSTHh MOJYyYEHHYIO TEOPETHUECKYIO
0a3y g pelieHus KOHKPETHBIX MPAKTUYECKUX 337ad M YBEPEHHO BIAJETh
HAaBBIKOM UX PEILICHHUS;

2. CpenHuii ypOBEHb COOTBETCTBYET OLIEHKE XOPOILIO:
npennosiaraeT (OpMUPOBAHME KOMIIETEHIIMM HA CpPEJHEM YPOBHE: CTYIEHT
XOpOIIO BJIaJEeT OCHOBHOM TEPMHUHOJIOTHEN U MOHATHMHBIM aIlllapaToM Kypca
«IlepBonpunnunusie meroasl DKCy»; chopMmupoBaHO yMEHHE IPUMEHSTH
HOJIyYEHHYI0 TEOPETUYECKYI0 0a3zy Il pelIeHMs] KOHKPETHBIX NMPAKTUYECKUX
3a/la4y U BIaJETh HAaBbIKaMU pelIeHMs 0a30BbIX 3aja4 1o «llepBonpuHIMITHBIM
Mmetogam OKCy;

3. ba30BbIi YPOBEHb COOTBETCTBYET OLICHKE YIOBIETBOPUTEIILHO:
npeamnosiaraeT (HOpMUPOBAHHE KOMIIETEHIMII Ha HAYaJIbHOM YPOBHE: CTYJEHT
3HAET «TEOPETUYECKUMM MHUHUMYM» M HEIOCTaTOYHO BJIAJIEET METONAaMHU
pemienust 6a30BbIxX 3aaa4 1o «llepBonpunnunusivM merogam OKCy;

4. Hwuskuil ypoBE€Hb COOTBETCTBYET OLICHKE HEYIOBJIETBOPUTENIBHO:
CTyIEHT HE BJIAJICET OCHOBHOM TEPMHUHOJIOTHEN W IOHATHWHBIM aIlllapaToM
pazaena UMK KOHAEHCUPOBAHHOTO cOCTOSsIHUS «IlepBONPUHITMITHBIE METOIbI
®KC»; He BiajeeT HaBbIKAMHU peILIEHUs] 0a30BbIX 3a/1a4.
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03.04.02 ®du3uka, HanpaBJIeHHOCTH (MPopuib) «PU3NKAa KOHTEHCHPOBAHHOTO COCTOSITHHS
BemecTBay, ®OC no aucunnimnie «llepponpunnunnsie MmeToasl ®KC», 2025 ron nadopa,
o4Has ¢opma 00yueHHs

@DOoHJ OLEHOYHBIX CPeICTB AUCHUILIMHBI (MOAYJIS) OH00OPEeH U PeKOMEHI0BaH:

[IpopekTop mo yueOHo# paboTe yTBepxkaeHo 24.02.25 A.A. CanamaroB
Y4eHBIM COBETOM (PU3UIECKOTO (PaKymbpTeTa

Iporokon 3acemanus Ne 06 ot 20.02.2025

[Ipencenarens YueHOro coBera

¢usnyeckoro (akympTera COTJIACOBaHO M.A. 3arpebun
3acenannem kadenpbl GU3NKH KOHAEHCHPOBAHHOTO COCTOSIHUS

[Ipotokon 3aceqanus Ne 04 ot 18.02.2025

3aBenytommii kadeapoit COTJIaCOBaHO B.Jl. by4yenbHHUKOB

ABTOD (COCTABHUTEID) B.B. Cokonopckuii

CTpykTypa padoueii mporpamMMsbl cooTBeTcTByeT mpuka3sy pekropa @®I'bOY BO «Heal V» ot «13»
ampes 2021 r. Ne 247-1
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