MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HannoHanbHbIN UCCIEN0BATENbCKUN AiepHbli yHUBEpcUTET «MU D)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EAPA OPU3UKO-TEXHUYECKHUX ITPOBJIEM METPOJIOT'MA

OOBPEHO
YMC UADUT Ilporoxon Ne01/423-573.1 ot 20.04.2023 .
HTC JIAIIIA3 Ilportokos Nel/04-577 ot 27.04.2023 .

PABOYASI ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI

KBAHTOBOMEXAHWYECKUE METObI NCCIIEAOBAHWA TBEP/IOI'O TEJIA U

HAHOCTPYKTYP
Hamnpasnenue noaroToBku [1] 12.03.05 JlazepHast TeXHHUKA U JIa3epHbBIC
(cernuanbHOCTD) TEXHOJIOTHH

[2] 03.03.01 ITpuknagapie MaTeMaTUKa U pU3MKa

[3] 16.03.02 BhICOKOTEXHOJIOTHYECKUE TIIIa3MEHHBIE U
SHEPreTUYECKHE YCTAHOBKH

[4] 01.03.02 [IpuknaaHas MaTemMaTUKa U
uHpOpMaTHKa

[5] 14.03.02 SnepHble pu3nka ¥ TEXHOJIOTHH

[6] 22.03.01 MaTepuasioBe/ieHHE U TEXHOJIOTUU
MaTepuasoB

[7] 12.03.03 doToHMKa 1 onTOMH(OPMATHKA

[8] 14.03.01 SnepHast HEpreTUKA U TEIIIO(PU3HKA
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AHHOTALMS

Ilenssmu  ocBoeHMsI y4eOHOM  JUCHMIUIMHBI ~ SIBISETCS  O3HAKOMJIEHHUE CTYAECHTOB C
COBPEMEHHBIMU NPECTABICHUSIMU KBAHTOBOM TEOPUH U €€ MPUMEHEHUIMH JUIsl 3a7]a4 MeTpojioruu. B
paMKax WH3y4YeHHs Kypca  pacCMaTpUBAIOTCS clenyromue TeMbl: MarpuuHas QopMyimpoBka
KBAaHTOBOW MexaHuku. TexHuka Opa-keT. IIpeoOpazoBanme 6azucoB. Omepatopbl. CoOCTBEHHBIE
BEKTOpPHl U COOCTBEHHbIE 4YHCIA. [apMOHMYECKHIl OCHWIIATOP B KIACCHYECKOM MEXaHHUKe.
lamunbroHnan ocuwsTopa. llopsaku BenwMuMH B 3aJadye O TapMOHMYECKOM OCLMIUISTOPE.
CoOcTBeHHbIE 3HAYEHHsS] M COOCTBEHHBbIC (DYHKIIMU TaMUJIBTOHHAHA TapMOHUYECKOTO OCHUJUIATOPA.
Cnektp ocuwuisatopa. KoneGanus saep IBYXaTOMHOM MOJIEKYJbl. AHTapMOHH3M. YpaBHEHHUE
Hlpenunrepa ans aroma Bojopona. KBaHToBele umcna aroma Bojopona. Kiaccubukamus u
obo3Hauenne cocrosHui. [IpaBuma orGopa. ChexkTpanbHble cepuM aroma Bojopoja. CruH-
opbutanpHOEe B3auMmojelcTBUe. KBaHTOBaHME MOMEHTOB HMIIyJbca M UX npoekuui. llonarue
camocorsacoBanHoro nosid. [lepuonuueckas cucrema. Ilpunnun I[Naynu. Cnoxxenue opOUTANBHBIX U
CITMHOBBIX MOMEHTOB. Tunsl cBsizu. HopmanbHas cBs3b. JByxypoBHEBbIe cucTeMbl. Octuisiiun Padu
n yactora Pabu. TpexypoBHeBbie cucTeMbl. JIMHETHAsT KBaApyMObHAs JOBYIIKA. Y paBHEHUS Martbe.
Ob6mactu crabunpHOCTH B JioByIiKe Ilayms. Makpoasmwkenue. Pexxum JIamba — Jluke. Kpurtepuit
JIbmba — Jluke. Koncrpykius noBymiku. HopmanbHble KoneOaHUS U UX KBaHTOBaHUE. J|BYXHOHHBIM
KpucTal. BzaumozelicTBue MOHHOM LIENOYKHU C JIa3epHBIM HM3ilyueHHeM B pexume JIomba — Jluke.
JlazepHoe W cuMIaTH4eckoe oxJjaxzaeHue. CHIEKTPOCKONMsS AaTOMHBIX COCTOSHUM Ha OCHOBE
KBaHTOBOM Joruku. Ilonstue kyobuta. Ilpumepsr peanmsanum KyOutoB. 3amaua Jloiitya — J[xo3a.
Jlornueckue omnepauMd Ha KBAHTOBBIX peructpax. Anroputm [ontya — JIko3a. MopnenbHbIN
KBAHTOBBIN KOMITBIOTED.

1. IEJIA Y 3ATAYA OCBOEHMS YYEFHOM JIUCIIUTLJIAHBI

HeJ’IHMI/I OCBOCHHA yqeGHoﬁ JUCHUIINIMHBI ~ ABJIAACTCA  O3HAKOMJICHHC  CTYACHTOB C
COBPEMCHHBIMH IIPCACTABIICHUAMUA KBaHTOBOM TCOPHUHU 1 €€ IPUMCHCHUAMM JIA 3a1a4 MCTPOJIOTUH.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

Kypc noapazymeBaer 3HaHHe KBaHTOBOH (PU3HKH, @ TAK)KE OCHOB ITPOrPaMMHUPOBAHUSI.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIJTAHUPYEMBIE PE3YJIbTATbBI
OBYUYEHUA

YHuBepcanbHbIe H(WIK) o01enpodeccHoHaTbHbIE KOMITETCHIIUHN

Kox n HaumeHOBaHUE Kon n HaumeHoBaHHe WHIUKATOPA JOCTHIKEHUS KOMITCTCHITUHI
KOMITCTCHITUH

VK-1[1,2,3,4,5,6,7,8]— 3-VK-1[1,2,3,4,5,6,7, 8] — 3HaTh: METOIUKHU cOOpa 1
Crnioco0eH oCyIecTBIATh TOUCK, 00paboTKK MHPOPMAIINH; aKTyalIbHBIE POCCUHCKUE
KPUTHYECKHUI aHAJIU3 ¥ CUHTE3 3apyOeKHbIC NCTOYHUKHU WH(pOpMaIuu B chepe

nH(pOpMAaIIUHU, IPUMEHSTh po(ecCHOHATLHOM e TEIILHOCTH, METO/I CHCTEMHOTO aHaJIH3a
CHUCTEMHBIN TTOAXO JJIsl peIICHUS V-VK-1[1,2,3,4,5,6,7, 8] — YMeTh: NpUMEHATh METOAUKU
MIOCTABJICHHBIX 3a/1a4 NoUCKa, coopa u 00paboTKKM MHPOPMALIMHU; OCYIIECTBISITH




VK-3[1,2,3,4,5,6,7,8]—
Crioco0eH oCyIIecTBIATh
COIIMAIbHOE B3aUMOIEHCTBHE U
peann30BbIBATh CBOIO POJIb B
KOMaH/Ie

YK-6[1,2,3,4,5,6,7,8]—
Cnoco6eH ynpaBisiTh CBOUM
BpEMEHEM, BBICTPAUBATh U
pEaIN30BBIBATE TPAEKTOPUIO
CaMOpa3BUTHUS HA OCHOBE

MIPUHLMIIOB 00pa30BaHUs B TEUEHHE

BCeH )KU3HU

KPUTUYECKHI aHATU3 U CUHTE3 HH(OpMAINK, OTYYSHHOH 13
Pa3HBIX UICTOYHUKOB

B-VK-111,2,3,4,5, 6,7, 8] — Bnanerb: MeToaMu IMOUCKA,
coopa u 00pabOTKH, KPUTHUECKOTO aHAJIN3a U CHHTE3a
nH(pOpPMaIINU; METOJUKON CHCTEMHOTO MOAXO0Aa JUIS PEIICHUS
MOCTaBJIEHHBIX 33734

3-VK-3[1,2,3,4,5,6,7, 8] — 3HaTh: OCHOBHBIC ITPUEMBI H
HOPMBI COITMAIBHOTO B3aUMO/ICHCTBUS; OCHOBHBIEC TIOHSATHUS U
METOTbI KOH(DITUKTOJIOTHH, TEXHOJIOTHH MEXIINIHOCTHOM 1
TPYNNOBON KOMMYHHUKAIIMU B JIETIOBOM B3aUMOJICHCTBUU
V-YK-3[1,2,3,4,5,6,7, 8] — YMeTh: ycTaHaBIUBATh U
MOIJIEPKUBATH KOHTAKTHI, 00ECTICUNBAIOIINE YCTICITHYIO
paboTy B KOJUICKTHBE; PUMEHATH OCHOBHBIC METOJIBI 1 HOPMBI
COLIMAJILHOTO B3aMMOJICHCTBUS ISl pean3alii CBOeH poiu 1
B3aMMOJICHCTBHUS BHYTPH KOMAH/IbI

B-VK-31[1,2,3,4,5, 6,7, 8] — Bnagets: npocreiminmu
METOJIaMH M IIPUEMaMH COITUAIIBHOTO B3aUMOCHCTBHS U
paboThl B KOMaH/Ie

3-YK-6[1,2,3,4,5, 6,7, 8] — 3HaTh: OCHOBHBIE IPUEMBI
3¢ pexTUBHOTO yrpaBiIeHUsI COOCTBEHHBIM BPEMEHEM;
OCHOBHbBIE METOANKH CAMOKOHTPOJISI, CAMOPA3BUTHUS U
caM000pa30BaHUsI HAa MMPOTSHKCHUHU BCEH KUZHH
Y-VK-6[1,2,3,4,5,6,7, 8] — YMmerb: 3 pexTuBHO
MJIAHUPOBATHh M KOHTPOJIMPOBATH COOCTBEHHOE BPEMSI;
MCIIOJIb30BaTh METOAbl CAMOPETYJISILIMN, CAMOPA3BUTHUS U
camMo00y4eHuUs

B-VK-6[1, 2, 3,4, 5, 6,7, 8] — Bnaners: MmeTogamu
yrpaBjeHus COOCTBEHHBIM BPEMEHEM; TEXHOJIOTHUSIMHU
MPUOOPETEHUS. UCTIONb30BAHMS U OOHOBICHUS COIHO-
KYJBTYPHBIX U POGECCHOHANBHBIX 3HAHUM, YMEHUH, 1
HABBIKOB; METOJMKAMU CAMOPA3BUTHUS U CaMOOOPa30BaHMUsI B
TCUCHHUE BCEH KH3HU

4. BOCIIUTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hanpasnenus/nienn 3amaun BocriuTaHus (KOJ) BocnurarensHbIi TOTEHITAAT

BOCIIUTaHUA

JUCHUITIINH

JlyXOBHO-HPaBCTBEHHOE
BOCIIUTAHUC

JlyXOBHO-HpPaBCTBEHHOE
BOCIIUTAHUC

Co3pnanue yciaoBuid,
o0ecreynBaroIInX,
(hopMHUpPOBaHHE ATUYECKOTO
MBIIUICHUS U
npo¢eCCHOHAIBHON
OTBETCTBEHHOCTH yueHoro (B2)
Co3nanue yciaoBuid,
00ecreynBaroIInX,
(dhopMHUpOBaHHUE TUIYHOCTHO-
[EHTPUPOBAHHOTO TIOJIX0/Ia B
po¢eCCHOHAIBHOU

1. Mcrnonp30Banne BOCIIUTATEILHOTO
IIoTCHIHajia 6a30131>1x FYMaHI/ITapHBIX
TucuIUInH. 2. Pa3paboTka HOBBIX
HNHHOBAIIMOHHBIX KprOB
TYMaHUTAPHOU U MEXAUCIUTIIMHAPHON
HaIpaBJIECHHOCTH.

1. Mcrnonp30Banne BOCIIUTATEILHOTO
IIoTCHIHajia 6a30131>1x FYMaHI/ITapHLIX
TucIUIUInH. 2. Pa3paboTka HOBBIX
HNHHOBAIIMOHHBIX KprOB
T'YMaHUTAPHOW U MEXIAUCIUILIMHAPHOU




[Ipodeccronansuoe u
TPYZI0BOE BOCIIUTAHHE

[Ipodeccuonansuoe
BOCITUTAHUE

KOMMYHHKAIH, KOTHUTHBHO-
MOBEJICHUECKUX U MPAKTHKO-
OpPUEHTHPOBAHHBIX HABBIKOB,
OCHOBAHHBIX Ha
O0IIEPOCCUICKIX
TPAAUITHOHHBIX TIeHHOCTsIX (B3)
Co3znanue ycioBui,
00ecIeynBaronux,
(dbopMupoBaHUE TITyOOKOTO
MOHUMAaHUS COUHAIBHON pOIn
npodeccuu, MO3UTUBHOMN U
AKTHUBHOM YCTaHOBKH Ha
LIEHHOCTH N30paHHON
CTIEIMABHOCTH,
OTBETCTBEHHOT'0 OTHOILIECHHS K
poQeCCHOHAIBHON
JesTenbHoCTH, Tpyy (B14)

Co3anue yCloBHid,
00ecreunBaroIuX,

HAIIpaBJICHHOCTHU.

1.Mcnonp30BaHue BOCIUTATEILHOTO
MOTEHIMAJA JUCIUATUTAH
€CTeCTBEHHOHAYYHOTO U
o0menpodecCHOHATBHOTO MOTYJIS JISI:
- (hopMupoOBaHMS MO3UTUBHOTO
OTHOIIEHHS K TPodeccuy NHKeHepa
(KOHCTPYKTOpA, TEXHOJIOTa),
MMOHUMAaHHUS €e COITHaIbHOM
3HAYMMOCTHU U POJIH B OOIIECTBE,
CTpEMIICHHSI CIIEIOBATh HOPMaM
npohecCHOHANBEHOM STUKU
MOCPEACTBOM KOHTEKCTHOTO O0Yy4EHHS,
pelIeHUs TPAKTUKO-OPUEHTUPOBAHHBIX
CUTYaIlMOHHBIX 33a4. - JOPMHUPOBAHUS
YCTOMYMBOIO UHTEpECA K
poeCCUOHAIBHON e TETHLHOCTH,
CIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENTHO MBICIIUTh, TOHUMATh
3HAYMMOCTb IPOQEeCcCUu MOCPEICTBOM
OCO3HAaHHOT'O BbIOOpA TEMATUKH
IIPOEKTOB, BHIITOJHEHUS IPOEKTOB C
MOCJIeYIOMIEH MyOINIHOM
Ipe3eHTalel pe3yIbTaToB, B TOM
qrciie 000CHOBaHUEM MX COLIMAIBLHON U
MPAaKTUYECKON 3HAUUMOCTH; -
(bopMHpOBaHUS HABBIKOB KOMaH/IHOM
paloThl, B TOM YHCIIE peaTn3alnun
Pa3NUYHBIX TPOEKTHBIX poJieit (uaep,
UCTIOJTHUTEIb, aHAIUTHUK U TIP.)
MOCPENICTBOM BBITTOJTHEHHS
COBMECTHBIX IPOEKTOB.
2.Mcnonb3oBaHie BOCIUTATEIBLHOTO
MOTEHIIaa TUCIUTUINHBI « DKOHOMHKA
Y YIIpaBJIeHHE B TIPOMBIIIICHHOCTH Ha
OCHOBE MHHOBALIMOHHBIX MOAXO0/I0B K
YIPaBJICHUIO
KOHKYPEHTOCTIOCOOHOCTBIO,
«¥Opuandeckue 0CHOBBI
npodeccCuHANbHON AEITeTbHOCTI IS
- (hopMupOBaHMS HABBIKOB CHCTEMHOTO
BUJICHUS POJIA U 3HAYHUMOCTH
BBIOpPAaHHOM IPOdecCcruu B COIHATIBHO-
HSKOHOMUYECKUX OTHOLICHUSIX 4Yepe3
KOHTEKCTHOE 00y4eHue
1.Ucnonb30Banne BOCIUTATEIHLHOTO
MOTEHIIMAJa JUCIUTUIMH/TIPAKTUK




[IpodeccuonanbHoe
BOCIIUTaHHE

(dbopmMHUpOBaHKE HAYYHOTO
MHUPOBO33PEHUSI, KYJIbTYPBI
MOVICKa HECTAHAPTHBIX HAYYHO-
TEXHHUYECKUX/TIPAKTHIECKUAX
pelieHnit, KpUTUHIECKOTo
OTHOIIEHUS K UCCIICIOBAHUSM
mkeHay4yHoro Toika (B19)

Co3znanue ycioBui,
00eCIeynBaronux,
(dbopMupOBaHHE CHOCOOHOCTH U
CTPEMJICHHSI CJICIOBAThH B
npodeccur HOpMaM TOBEICHHUS,
00ecTieunBarOIINM
HPaBCTBEHHBIN XapakTep
TPYJIOBOU JCSITSILHOCTH U
HecyxeOHoro nmoseaeHus (B21)

«Hay4Ho-uccnenoBarenbckas paboray,
«ITpoexTHas mpakThka», «Hay4dHbrit
CEMUHap» IS

- popMuUpOBaHUS TOHUMAHUS
OCHOBHBIX TIPUHIIUIIOB B CITIOCOOOB
Hay4YHOTO IMO3HAHUS MUPA, PA3BUTHS
HCCIIEA0BATENIbCKUX KaUeCTB
CTYJICHTOB TTOCPEJICTBOM UX
BOBJICUEHUS B UCCIIEIOBATEIIbCKUE
MIPOEKTHI IO 00JACTSAM HAYIHBIX
uccneaoBanuil. 2.Mcrnonbs3oBanue
BOCITUTATEILHOTO TIOTCHIIHAJIA
qucuuiuin "Meropus Hayku U
unxenepun", "Kpurnueckoe
MBIIJIEHUE U OCHOBBI HAYYHOU
KoMMyHukaiuu'", "BeeneHue B
cnenuaibHocTh", "HayuHo-
uccaeaoBarenbekas pabora',
"Hayunblii cemunap" mis:

- popMUpOBaHUS CTIOCOOHOCTH
OTJIETISATh HACTOSIIME HAYYHbIE
MCCIIEOBAHUS OT JHDKCHAYUYHBIX
MIOCPEJICTBOM MPOBEACHUS CO
CTYJICHTaMH 3aHSATUN U PETYISIPHBIX
Oecen;

- popMUpOBaHUS KPUTHUUECKOTO
MBIIUICHUS, YMEHUSI pacCMaTpUBaTh
pa3IUYHBIC UCCIIEIOBAHUS C
AKCIEPTHOMN MO3ULUHU TOCPEICTBOM
00CYKJIEHHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIEI0BAHUM,
HUCTOPUUECKHUX MPEANOCHIIIOK
MOSIBJICHUS T€X WJIM UHBIX OTKPBITHUI 1
TEOPHH.

1.Mcnionb30BaHME BOCIUTATENBHOTO
MOTEHIMAa TUCIUIUIAH
npohecCHOHATBFHOTO MOAYJIS ISt
Pa3BUTHS HABBIKOB KOMMYHHUKAIIUH,
KOMaHIHOW pabOTHI M TUAEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIUICHHUS, CTPEMJICHUS CJIEI0BATh B
PO eCCUOHATBHON e TETLHOCTH
HOpMaM TOBeJIeHUs, 00ECTIeUNBAIOIIUM
HPaBCTBEHHBIN XapaKTeEP TPYLOBOU
JESITENIbHOCTH U HECITyKeOHOTO
MOBEJICHUS, OTBETCTBEHHOCTH 32
MIPUHSATHIE PELICHUS YEPE3 OATOTOBKY
IPYIIOBBIX KYPCOBBIX paboT 1
MPaKTUYECKUX 3a/IaHU, PEIICHHE
KEMCOB, MPOXOXKACHUE MPAKTUK U
noarotoBky BKP.  2.Mcnonb3oBanue
BOCITUTATEIbHOTO MOTEHIIMAJIA




JUCIUILIAH TPO(ECCHOHATLHOTO
MOMYJIS JUTst: - (HOPMUPOBAHUS
MIPOU3BOJICTBEHHOTO KOJUIEKTUBU3MA B
X0JI€ COBMECTHOTO PEIICHUS KaK
MOJEJIbHBIX, TAK U MPAKTUYECKUX
3a7a4, a TAKXKE MyTEM MOJIKPEIUICHUE
palMOHANTbHO-TEXHOJIOTHUECKUX
HaBBIKOB B3aMMOJICHICTBHS B IPOEKTHOM
JIeSATCIIbHOCTH dMOIMOHAIbHBIM

s dexTom ycrenrHoro
B3aUMO/ICHCTBUS, OLYIIIEHUEM POCTa
o01meit 3¢(HEKTUBHOCTH TIPH
pacrpeiesieHUy MPOEKTHBIX 3a/1a4 B
COOTBETCTBUH C CHILHBIMU
KOMIIETCHTHOCTHBIMH U
SMOI[MOHAJILHEIMH CBOMCTBAMU YJICHOB
MPOEKTHOM TPYyTIIIHI.

S. CTPYKTYPA U COJIEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

IL.IT

HaumenoBanmue
pasaesa yueOHoi
AUCHMILINHBI

Jlexknuu/ Ilpaxr.
(cemmuHaps! )/
JlaGopaTopHbIe
padoTsbl, 4ac.
Oo0s13aT. TEKyIIMI
KOHTPOJIb (popma*,
HempeJIs)
MakcuMaJbHbIH
0aJi1 3a pazgea™*
ATTecTanus
pasneaa (popma*,
HeJ1eJst)
HNuaukaropsl
OCBOEHHS
KOMIOATAHIINA

Henenn

7 Cemecmp

\O]
()]

K-8

0
«
A

Tema 1 1-8 8/16/0




2 Tema 2 9-16 |8/16/0 25 KH-16 | 3-YK-

V-
YK-1,
B-
YK-1,
3-VK-

V-
YK-3,
B-
YK-3,
3-VK-

V-
YK-6,
B-
YK-6

Umoeo 3a 7 Cemecmp 16/32/0 50

KonTpoabHbie 50 2 3-VK-
MeponpustTusi 3a 7 1,
Cemectp V-

V-
VK-6,
B-
YK-6

* — COKpallleHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cyMMa MaKCHMAaJbHBIX OaJioB JOJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(unn) sK3aMeH

CoxpallieHre HaMMEHOBAaHUH (JOPM TEKYIIEro KOHTPOJIS U aTTECTAllUU Pa3esioB:

O0o3ua | [To1THOE HAMMEHOBAHME

yeHHue
KN KoHTpoJib 1o utoram
€) DK3aMeH

KAJIEHIAPHBIN IIAH



Henen | Temsl 3ansaTuii / Cogep:kanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
7 Cemecmp 16 32 0
1-8 Tema 1 8 16 0
1-8 Tema 1 Bcero ayiutopHbIX 4acoB
MatpuyHas popMyIupoBKa KBAaHTOBOW MEXaHUKH. TeXHHUKa 8 | 16 | 0
opa-xer. [IpeoOpazoBanue 6azucoB. Onepatopsl. CoOCTBeHHBIE | OHAiH
BEKTOPBI M COOCTBEHHBIE Uncia. ['apMOHHUECKUN OCIMILISATOP | () 0 0
B KJIACCMUECKOM MeXaHuKe. [ aMUIbTOHNAaH OCIMILISTOPA.
[Topsinku BeTUYMH B 33[]a4€ O TAPMOHUYECKOM OCIHILISTOPE.
CoOcTBeHHBIE 3HAYCHHS U COOCTBEHHBIE (PYHKIIUU
raMIJIbTOHMAaHA TAPMOHUYECKOTO ocuuiiaTopa. CrekTp
ocrmunsitopa. Konebanus siep AByXaTOMHOM MOJICKYJIBI.
AHTrapMOHHU3M.
9-16 Tema 2 8 16 0
9-16 Tema 2 Bcero ayiuTopHbIX 4acoB
Vpasnenue llpeaunrepa aig aroma Bogopoaa. KBaHtosbie 8 | 16 | 0
grcna atoMa Bogopoza. Knaccudukanus u o6o3HaueHue Ownnaitn
cocrosiHuil. [IpaBuna otrbopa. CriekTpanbHbIE CEpUU aToMa 0 0 0
Boaopoaa. CnuH-opOuTanbHOE B3auMoaelicTBue. KBantoBanue
MOMEHTOB UMITYJIbCA U UX Npoekiui. [lonsarue
camocoriacoBaHHoro nojs. Ilepuoanueckas cucrema.
[Mpunnun [Maymu. Crnoxenne opOUTaTBHBIX U CITMHOBBIX
MoMeHTOB. Tunsl cBsizu. HopmasibHast CBsI3b.

CokpalleHHbIE HAUMEHOBAHMS OHJIAH OMIUIA:

O603na | [TosiHOe HaMMeHOBaHME
YeHue
oK DJIEKTPOHHBIN KypC
1M IToJIHOTEKCTOBBIN MaTepHan
T1JI ITomHOTEKCTOBEIE JEKIIUNA
BM Buneo-marepuansl
AM Aynmo-marepuasl
[Ip3 [IpeszenTanyu
T TecThl
OCM DJIEKTPOHHBIE CIIPABOYHBIE MaTEPUATIBI
ncC HNHTEpaKTUBHBIN CaWT
6. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

B cootBerctBun ¢ TpeboBanusimu OI'OC BO mo HampaBieHHIO TOATOTOBKH, KypC peamu3yeT

KOMIIETEHTHOCTHBIM nmoaxodq v mnpeayCcMarpuBacT MIHUPOKOC HCIIOJIB30BAHHUC B y‘-Ie6HOM mnmponecce

aKTUBHBIX (OpM TpoBeAeHUS 3aHATHI (KOMITBIOTEPHBIE MPAKTHKYMBI, pa300p JAOMAIIHUX 3aJaHHH,

CUCTEMAa KOHTPOJBbHO-USMCPUTCIIbHBIX MAaTCPUAJIOB, BKIIIOYAs TeCTLI) B COUYCTAaHUU C BHCaYI[HTOpHOﬁ

paboToii ¢ 11es1bI0 POPMHUPOBAHUS U PA3BUTHA MTPO(ECCHOHATBHBIX HABBIKOB CTY/IEHTOB.

7.

POH/J OHEHOYHBIX CPEICTB




@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIeYrBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJISI IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTaBICHA B ClIeAyIOLIeH TadnuLe:

KoMnerennus NHaukaTopbl 0CBOEHHS ATTecTaAllMOHHOE MEPONIPUATHE
(KIT 1)

VK-1 3-YK-1 9, K-8, KH1-16
V-VK-1 9, KH-8, K1-16
B-VK-1 9, KH-8, K1-16

VK-3 3-VK-3 9, KH-8, K-16
V-VK-3 9, KH-8, K1-16
B-YK-3 9, K1-8, KH1-16

VK-6 3-YK-6 9, KH-8, K1-16
V-VK-6 9, KH-8, K1-16
B-VK-6 9, KH-8, K1-16

HIxkanbl oneHKH 00pa3oBaTEIbLHBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO 0aJila BKIIIOYHMTENbHO. MTOroBast arrectanus o AMCUUILUIMHE oneHuBaercs mo 100-
0ayUTbHOM IIKae W MpeACTaBiIsieT coboil cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUT
3aJlaHui B paMKax TEKYILEro U IpoMeXyTOUYHOTO KOHTPOJIS.

Htorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOM IKaJIE ECTS y4eOHOW TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CITH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKHU CTPOHHO ero
M3JIaraer, yMeeT TECHO YBA3bIBAThH
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepHall MOHOTPAPHUIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOIII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTaBIISIETCS CTY/ICHTY, €CIIM OH UMEeT
3HaHWS TOJBKO OCHOBHOI'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO MPABHIIbHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
M3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

Huxe 60 2— F OneHka «HEYJOBIETBOPUTEITHEHO




KHEYO0BNEMBOPUMETILHOY BBICTaBIISIETCS CTYACHTY, KOTOPBII HEe
3HAET 3HAYUTENILHON YacTu
[IPOrPaMMHOI0 MaTepuala, JOMyCKaeT
cyliecTBeHHbIe ommnoOku. Kak npasuio,
OLICHKA «HEYIOBJICTBOPUTEIHLHO
CTaBUTCS CTYICHTaM, KOTOpPbIE HE MOT'YT
MPOJIOJDKHUTE 00y4eHHe Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOILEH JUCLUIIMHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUIIINHEI

OCHOBHAS JIMTEPATYPA:

1. DU S15 Quantal Density Functional Theory : , Berlin, Heidelberg: Springer Berlin Heidelberg, 2016
2. 9N b 18 KBanroBast Mmexanuka : yueoHoe mocooue, Mocka: Jlabopartopus 3uanwmii, 2015

3. D1 b 82 KBanTOBas craTUcTHYECKas MEXaHUKA. | yueOHoe ocobne, MockBa: ®usmarmut, 2011

4. 51 K31 Meto/1bl TOUYHOM MAroHaIU3aIMK B KBAHTOBOM (H3HKE : yueOHOe nmocodbue, Mockaa:
HUAY MUOU, 2015

5. 53 M31 BBenenue B (pu3uKy HAaHOCTPYKTYp : yueOHOe mocodOue i1t By30B, M. M. Macinos, JI. A.
OnenoB, Mocksa: HUSTY MU®U, 2011

6. O M31 Benenue B pU3UKy HAHOCTPYKTYp : yueOHoe rmocodue ais By30B, M. M. Macnos, JI. A.
OnenoB, Mocksa: HUSITY MU®U, 2011

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 539.1 B90 Atomuas pusuka. OcBoenue yepes 3anauw : , /1. byakep, . Kumbem, /1. leMuib,
Mocksa: ®usmatiaut, 2009

2. 53 H66 KBanroBble BeIYMCICHUS U KBaHTOBas nHMopMmanws : , M. Hunbscen, 1. Yanr, Mocksa:
Mup, 2006

3. 539.1 b26 OcHoBsl aToMHO# ¢u3uku : , O. A. bapcykos, M. A. EnbsiiieBud, Mocksa: Hayunbrii
mup, 2006

[MPOI'PAMMHOE OBECIIEYEHMUE:

CrenpanbHoe MporpaMMHOe o0ecriedyeHne He TpedyeTcst
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

[Tpu n3ydeHun Kypca CTyIeHTY HEOOXOIMMO: YCBOUTh MAaTPHUUHYIO ()OPMYIUPOBKY KBaHTOBOM
MEXaHHUKH, GOPMaIN3M BTOPUYHOTO KBAHTOBAHMS, OCHOBHBIE ITOJIOKEHHUS TEOPHH MHOTO3JIEKTPOHHBIX
aTOMOB, CXEMBbl M XapaKTEPHCTHKH HOHHBIX JIOBYIIEK, OCHOBHBIC ITOJIOKEHUS KBAaHTOBOH TEOPUHU
uHpOpMAIMY; YMETh MPUMEHATh TEOPETUYECKUE 3HAHUS JUIS PEUICHUS 3a1ad W HCCICIOBaHHUS
Mojeneid B 00nacTH aToMHOM (DU3MKM, KBAaHTOBOM Teopuu HH(OpMAIUM; BIAAETh METOAAMU
BTOPUYHOTO KBAaHTOBaHUs, (OPMAIU3MOM aTOMHOM (HU3MKH, METOJaMH KBAaHTOBOH Teopuu
uHpOpMaLuu.

Texkymui KOHTPOJIb IPEACTABIIECH CAEAYIOIINM BUIOM ATTECTALMH:

— KonTposbs uroron

Ha BpIOOp mpernonaBarensi CTyACHTY BbIIaeTCsd 5 BONPOCOB M3 CIKCKAa BOIpPOCOB. Bpems Ha
noAroToBky — 20 MuHyT. B pamkax nmpeasio)KeHHbIX TEM BOIIPOCOB, MPENOAABATENb MOKET 3a/1aBaTh
00001I1a10IIIIe BOTIPOCHI, OXBATHIBAIOIIINE HECKOIBKO TEM, UM KOHKPETHBIE 3a7aun-TIPOOIEMbI TPYIIIe
(mBa m Oomee) CTYIEHTOB C ILIETbIO0 OLEHUTh PaboOTy CTYICHTOB B KOJUIEKTHBE, a TaK e POjb U
AKTUBHOCTb OT/EJIbHBIX CTY/IEHTOB.

Meroanka NpoBEIEeHUS OIEHUBAHMS CTYACHTOB Ha PyO€KHOM KOHTPOJIE OCHOBBIBA€TCS Ha
«Konrpone utoros» (KN). B pamkax naHHO! METOAMKY, OLIEHKA B 0ayulax BbICTABISAETCS CTYJIEHTY Ha
OCHOBaHUU Pe3yJIbTaTOB TeKyIlero KOHTPOJs OTAENIbHO AJis nepBoil mojoBuHbl cemectpa (KU-8) u
otnensHO 11 BTOopoi (KM-16). YenemHoe npoxokaeHue CTyJeHTOM pyOeKHOTO KOHTPOJISI OTBEYAET
nuanaszony 15-25 6amioB o uroram kaxaoro KH.

dopMa peavzaluu NPOMEXKYTOUYHOTO KOHTpos - 3a4éT. K 3au€ry AOmycKaroTCs CTYIEHTHI,
umeromue no uroram K-8 u KM-16 B cymme He menee 30 6amnoB. MakcuMmanbHasi OIICHKA Ha 3a4€Te
coctasiisieT 50 6anos.

11. YYEBHO-METOJWYECKHE PEKOMEHIALIMA IJIS IPEINIOJABATEJEN

[Tpu n3ydeHun Kypca CTyIeHTY HEOOXOIMMO: YCBOUTh MAaTPHUUHYIO (JOPMYIHPOBKY KBAHTOBOMH
MeXaHUKH, (OPMAIN3M BTOPHYHOTO KBAHTOBAHMS, OCHOBHBIC ITOJIOKEHHSI TEOPUH MHOTO3JICKTPOHHBIX
aTOMOB, CXEMbl W XapaKTEPUCTUKH HOHHBIX JIOBYIIEK, OCHOBHBIC TOJOXCHHS KBAaHTOBOH TEOpUHU
uHpOpMAIMY; YMETh MPUMEHATh TEOPETHYECKHE 3HAHUS JUIS PEHICHUS 3a1ad W HCCICIOBaHUS
Mojeneii B 00JIaCTH aTOMHOW (M3UKH, KBAHTOBOW TEOpWUH WHGOPMAIMK; BIAJECTh METOJaMHU
BTOPHUYHOTO KBaHTOBaHMs, (opManu3mMoM aTOMHOW (U3MKHM, MeToJaMHM KBAaHTOBOM Teopuu
uHpOpMaLuu.

Texymui KOHTPOJIb IPEACTABIICH CIEAYIOIIMM BUIOM aTTECTALMMN:

— KonTposbs uroros

Ha BrIOOp mpemnonaBatenst CTyAE€HTY BbIaeTcs 5 BOINPOCOB M3 CIKCKAa BONpocoB. Bpems Ha
noarotoBky — 20 MuHYT. B paMKax IpeuIoKEHHBIX TEM BOIPOCOB, NPENOJABATENb MOXKET 3a1aBaTh
00o01arolIe BOIPOChl, OXBAThIBAIOINE HECKOIBKO TE€M, UJIM KOHKPETHbIE 3a/1a4M-IPOOIeMbl TpyIIe



(m1Ba m Oomee) CTYIEHTOB C IETbIO OLEHUTh PaboTy CTYJICHTOB B KOJUIGKTHBE, a TaK e POjib U
AKTUBHOCTb OTJCJIbHBIX CTYJICHTOB.

Meroanka NpoBENEHUsS OIEHUBAHMS CTYACHTOB Ha PyOEkKHOM KOHTPOJIE OCHOBBIBACTCS Ha
«Konrpone utoros» (KN). B pamkax naHHO METOAMKY, OLIEHKA B 0ajulax BbICTABISETCS CTYJIEHTY Ha
OCHOBaHUU Pe3yJIbTaTOB TeKyIllero KOHTPOJs OTAENbHO AJs nepBoil mojoBuHbl cemectpa (KU-8) u
otnensHO 11 BTopoit (KHM-16). YenemHoe npoxokaeHue CTyJeHTOM pyOeKHOTO KOHTPOJISI OTBEYAET
nuanaszony 15-25 6amtoB o uroram kaxaoro KH.

dopMa peanzaluu NPOMEKYTOUYHOTO KOHTpos - 3a4éT. K 3au€ry AOMyCcKaroTCs CTYIEHTHI,
umetomue no uroram KM-8 u KM-16 B cymme He menee 30 6amnoB. MakcuManbHasi OIICHKa Ha 3a4€Te
cocramsieT 50 6annos.
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