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AHHOTANIUA

Pabowyas nmporpamma  y4eOHOH  JAMCHUIUIMHBL — IpPEAyCMaTpUBaeT  Mpo(dhecCHOHATBHO-
OPUEHTUPOBAHHOE YIIIYOJIEHHOE W3YYCHHE HEPENSITUBUCTCKON KBAaHTOBOW MEXaHUKH W OCHOB
KBAaHTOBOM TEOPUHM PEISATHBHUCTCKUX YaCTHI[ M 3JIEKTPOMAarHUTHOro moyid. B pamkax ydeOHOM
JUCLUILIMHBl M3y4arOTCsl KaKk METOJAbl TOYHOIO pELIeHUs 3a1ad KBAaHTOBOM MEXaHHUKH, TAaK U
npUOIMKEHHBIE MOAXObl K ONHCAaHUIO KBAHTOBBIX sBJIeHHH. [Iporpamma oTpaxkaeT coBpeMEHHbIE
TEH/JEHUMH U TpeOOBaHUS K OOYYEHMIO M IPAKTUYECKOMY BIIAJICHUI0 MAaTEMaTHYECKHM aIllapaToM
KBAHTOBOM MEXaHMKH, (OPMHPOBAHUIO HEOOXOOUMBIX YMEHHUI M HAaBBIKOB JUISI TEOPETUYECKOIO
aHaJIN3a, MOJEIUPOBAHUS U OLIEHOK CBOWCTB PEAJIbHBIX KBAHTOBBIX CUCTEM.

1. IEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

[leqp OCBOEHHS [HUCHUIUIMHBI — IIO3HAKOMUTBCS CO CBOMCTBAMHM KBAHTOBBIX CHCTEM,
OTJIMYHBIMH OT CBOMCTB KJIACCHYECKUX CHCTEM, CO CIOCOOaMHU OIMCAHMUS HEPEISATUBUCTCKUX
KBAaHTOBBIX CHCTEM, a TaKXE TMOJYYUTh IMPEICTABICHUE O METOJaXx KBAaHTOBOIO OMMCAHUS
3JEKTPOMArHUTHOIO MOJS U PEISATUBUCTCKUX YACTHIL.

3amaun OCBOEHUS Kypca COCTOAT B 3HAKOMCTBE C 0a30BBIMU SKCIIEPUMEHTAIBHBIMU (paKTaMU B
obnactu KBaHTOBOM (u3uku, c ypaBHeHusmu Ilpenunrepa, ['eiizenbepra, Ilaymu, [upaxa,
ONMCHIBAIOUIMMHU KBAHTOBBIC SIBJICHUSA, B OBJIAJICHUM MATEMATHUYECKUMHU METOJIaMHU, MO3BOJISIOIIMMHU
pelaTh KBAaHTOBBIE YPABHEHHS U ONIMCHIBATh KBAHTOBBIE SIBJIICHUSI.

2. MECTO YYEFHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

Hucnunnuna 0a3upyeTcss Ha JUCIUIIIMHAX - MATEMaTHYECKUN aHaJIU3: MHOTOMEPHBIN aHAIIN3,
WHTETPAJIbI U PSABI, KpaTHBIE MHTETPAJIbI M TEOPHS MOJIsl, TApMOHUYECKUHN aHau3; JIMHEHas anre0pa;
muddepeHManbHble  YPaBHEHUS, TeOpHs (PYHKIHMA KOMIUIEKCHOTO TIEPEMEHHOT0; ypaBHEHUS
MaTeMaTHuueckod (u3uku; oOmmas ¢Gu3MKa: MEeXaHHKa, TePMOJAMHAMUKA M MOJEKYyIsSpHas (Qu3uKa,
ANEKTPUYECTBO U MarHeTH3M, ONTHKA, KBaHTOBas (M3MKa; TeopeTHueckas (U3MKa: TEOpeTHYecKas
MEXaHUKA, TEOPUs MOJIA.

JlucuuniuHa TpeanIecTBYeT H3yYEHUI0 TUCIUIUIMH: CTaTUCTHUYecKas (u3uka; sjaepHas
¢usuka, (Qu3nMKa HIEMEHTAPHBIX YAaCTUIl, KBAHTOBas TEOPHUsS TMOJs, Teopus (yHIaMEHTAIbHBIX
B3aNMMOJICHCTBHH.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHble KOMIETEHIINH:

KOI{ N HAUMCHOBAHHEC KOMIICTCHIITN KO,I[ W HAUMCHOBAHUC NHAUKATOPA JOCTUIKCHUSA

KOMIICTCHITHH
OIIK-1 [1] — Cnioco6en ucnonb3oBars  3-OI1K-1 [1] — 3HaTh 6a30BbIe 3aKOHBI €CTECTBEHHOHAYYHBIX
0a30BbIC 3HAHUS JICITUTUIAH; OCHOBHBIC MaTeMaTHYECKHE 3aKOHBI; OCHOBHBIC
€CTECTBEHHOHAYYHBIX JHUCIHUIUINH B dbuznuecKue IBICHHSI, TPOLIECCHI, 3aKOHBI U TPAHUIIBI UX
podecCHOHATEHOM JIeATEIILHOCTH, MIPUMEHUMOCTH; CYIITHOCTh OCHOBHBIX XUMHUYECKUX 3aKOHOB

IMPUMCHATH MCTOJbI u HBHCHHﬁ; MCTOJbl MATCMATUUICCKOTO MOACIIMPOBAHUA,




MaATEMAaTHYCCKOI'O aHajin3a u
MOZACIINPOBAHUS, TCOPECTUUCCKOI'O U
OKCIICPUMCHTAJIBHOI'O UCCIICIOBAHUSA

TEOPETUUYECKOTO U IKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHUS
V-OIIK-1 [1] — YMeTb BHISIBIATH €CTECTBEHHOHAYUHYIO
CYILITHOCTb MPO0JIeM, BO3HUKAIOIINX B XOJI€
npodeCCHOHATBLHOMN 1eATeNbHOCTH, TPUBIIEKATH IS UX
pelIeHus: COOTBETCTBYIOIMNN (PU3UKO-MaTeMaTHUYECKHA
anmnapar

B-OIIK-1 [1] — Bnagets MaTeMaTHYECKUM aIlliapaToM JIJIst
pa3pabOTKH MOJIENeN MTPOLECCOB U SBJICHUH, PEIICHUS
MPAKTUYECKUX 3a7a4 TPOo(heCcCUOHATLHON NeATENbHOCTH;
HaBBIKAMU HMCIIOJIb30BAaHMsI OCHOBHBIX OOIIEPH3NUECKUX
3aKOHOB U MPUHIUIIOB

VK-1 [1] — CiocobeH oCyIecTBIATh
MOMCK, KPUTUYECKUI aHATM3 U CHHTE3
UH(OPMAIMH, TPUMEHSTH CHCTEMHBIN
MOIX O/ JUISL PEIIECHUSI TIOCTAaBIEHHBIX
3aj1a4

YKE-1 [1] — Cioco6eH ucmonbp30BaTh
3HAHHS €CTECTBEHHOHAYYHBIX
AUCHUILINH, IPUMCHATH MCTOIbI
MaTeMaTHYECKOTO aHAJIN3a U
MO/ICIUPOBAHUS, TCOPETUUECKOTO U
AKCIEPUMEHTAIBHOTO HCCIICIOBAHUS
B ITOCTABJICHHBIX 3aa4ax

3-VYK-1 [1] — 3uarh: MeToauKHu cOopa U 06pabOTKH
uHOpPMALINH; aKTYaJIbHBIE POCCUHCKUE U 3apyOeKHbIC
HUCTOYHHMKHU HH(pOopMaIuu B chepe npodeccuoHaTbHON
JeSITeTbHOCTH; METOJ] CHCTEMHOTO aHaJIN3a

V-VYK-1[1] — YMeTh: NpUMEHSATh METOAUKHU TTOMCKA, cOOpa
00paboTku MHGOPMAITUHU; OCYIIECTBISITh KPUTHICCKUI
aHaJIU3 ¥ CUHTE3 HH(OpPMAIMH, TOJTYYSHHOW U3 Pa3HBIX
HUCTOYHUKOB

B-VK-1 [1] — Banazgets: MeTomamu TIOMCKa, cOopa u
00pabOTKH, KPUTHIECKOTO aHAIN3a U CHHTE3a HH()OpMAIIHH;
METOJMKON CHCTEMHOTO TMOAX0/Ia JUTSl PEIICHHSI
MOCTaBJICHHBIX 3314

3-VKE-1 [1] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX TUCLMILINH, METO/bI
MaTeMaTHUYeCKOT0 aHaJIn3a U MOJIETIUPOBaHUS,
TEOPETUYECKOTr0 U IKCIIEPUMEHTAIBHOTO UCCIIEIOBaHU
V-VKE-1 [1] — yMeTb: UCIIOB30BaTh MaTEMaTHUECKUE
METO/Ibl B TEXHUYECKUX MPHUIIOKEHUSIX, PACCUUTHIBATD
OCHOBHBIE YHCJIOBBIC XapaKTEPUCTUKU CIyYalHbBIX BEJIMUMH,
pemaTb OCHOBHBIE 33/1a4U MaTEMaTUYECKON CTaTUCTUKH;
peliaTh TUIOBBIE pacYETHbIE 3aaUn

B-VKE-1 [1] — BnageTh: METOAaMH MAaTEMAaTHYECKOTO
aHaJIM3a U MOJEIIMPOBAHNUS; METOJAMH PELICHHUS 3a7a4
aHaIM3a U pacueTa XapakTePUCTUK (PU3NUIECKUX CHUCTEM,
OCHOBHBIMH MpUEMaMH 00pabOTKH SKCIIEPUMEHTATBHBIX
JAHHBIX, METOIaMU PaOOTHI C MPUKIATHBIMU TPOTPAMMHBIMU
MPOIYKTaMU

[IpodeccnonanbHbple KOMIETEHIIMA B COOTBECTBHHM C 3ajadaMH W OOBekTamu (0OJacTsiMu

3HaHU) TPOopEeCCHOHATIBHOMN 1A TEIbHOCTH:

3apaua Oo0bekT uiu obsactb  Kox m naumenoBanne Koa u HamMeHoBaHMe
npogeccCHOHATbHOM 3HAHMSA npogeccHOHATbHOM HHIMKATOpa
aesiteabHocTu (3I1]1) KOMIIETEHIINH; MOCTHKEHM I
OcHoBaHue npogdeccuoHaILHOM
(mpogeccCHOHAJILHBI  KOMIIETEHIMH
cranaapr-IIC, ananu3
onbITA)

HAay4YHO-MCCIIEN0BATEIbCKUMN




Uccnenosanus
MEePCIEKTUBHBIX TUIIOB
SIICPHBIX
SHEPTreTUYECKHUX
YCTaHOBOK,
TeII0O(pU3NIECKUe
HCCIIeTOBAHUS
MEePCIEKTUBHBIX
TBDJIOB, TOILJINBA,
KOHCTPYKIIMOHHBIX
MaTepHuaioB 1
TCIUIOHOCHUTEIICH.
PazpaboTka moneneit u
MIPOrpaMMHBIX
KOMIIJICKCOB JIJISI
pacuera
TETUIOTHUIPABINYECKUX
Y HEUTPOHHO-
(hU3UYECKUX TIPOIIECCOB
B aKTHBHBIX 30HaX
MEePCIEKTUBHBIX
SIIEPHBIX PEAKTOPOB.
Co3nmanue u
MIPUMEHEHHE
YCTaHOBOK U CUCTEM
JUTS TIPOBEICHUS
TeTI0(U3NIECKUX,
AJIepHO-PUZUUECKUX
HCCIICIOBAHUMH,
HEPaBHOBECHBIX
(U3NYECKUX MPOLIECCOB

SnepHble peakTopsl,
JHEPreTHYECKUE
YCTaHOBKH,
TETUIOTHIPABIHYECKUE
Y HEUTPOHHO-
¢bu3nvecKre npouecch
B aKTHUBHBIX 30HAX
SIIEPHBIX PEAKTOPOB,
TEIUJIOBBIE U3MEPEHUS U
KOHTPOJIb,
TEIJIOHOCHUTEIIH,
MaTepUaIIbI SIEPHBIX
PEaKTOpOB, sIEPHBIN
TOTJIMBHBIN ITHUKII,
CUCTEMBI 00ecTieueHus
0e30I1acHOCTH,
CUCTEMBI YIIPaBJICHUS
AIepHO-(HDU3NIECKUMU
yCTaHOBKAMHU,
MIPOrpaMMHBIC
KOMIUIEKCHI JUIs
WCCJICIOBAHUS SABJICHUI
Y 3aKOHOMEPHOCTEH B
00JIacTH TEIUIO(U3IUKU
Y DHEPIreTUKH,
SIEPHBIX PEAKTOPOB

ITK-2 [1] - Criocoben
IIPOBOAUTH
MaTeMaTHIECKOe
MO/JICIIUPOBAaHUE
MPOIIECCOB H OOBEKTOB
Ha 0a3e cTaHJapTHBIX
MaKETOB
ABTOMATU3HUPOBAHHOI'O
MPOSKTHUPOBAHUS U
HCCIIEN0BAHUMN

OcHosanue:
[TpodeccnonanbpHbIM
crangapt: 24.078

3-I1K-2[1] - 3nath
METO/TBI
MaTeMaTH4eCKOTo
MOJICIIMPOBAHUS
MPOLIECCOB U 0OBEKTOB
Ha 0a3e CTaHAapTHHIX
MAaKEeTOB
aBTOMAaTU3HPOBAHHOTO
MPOEKTUPOBAHUS U
HCCJICIOBAaHUM; |
V-TIK-2[1] - ymeTh
MCTIOJIb30BATh METO/IBI
MaTeMaTH4eCKOTo
MOJICIIMPOBAHUS
MIPOLIECCOB U 0OBEKTOB
Ha 0a3e cTaHJapTHBIX
MaKeTOB
aBTOMAaTH3HPOBAHHOTO
MPOEKTUPOBAHUS U
HCCIICIOBAHHIA;;
B-TIK-2[1] - BaageTsh
HaBBIKAMU
MaTEeMaTHYECKOTO
MOJICIIMPOBAHUS
MPOLIECCOB U 0OBEKTOB
Ha 0a3e cTaHJapTHBIX
MaKeTOB
aBTOMAaTH3HPOBAHHOTO
MPOEKTUPOBAHUS U
HCCIICIOBAHNIA;

4. BOCIIUTATEJIbHBINA MOTEHITAAJI JUCITATLIAHBI
Hanpasnenus/uenun 3anauu BocnuTaHus (ko) BocnurarenbHbll MOTEHIMAN JUCHUILUINH
BOCITUTAHHUS

5. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUIIJINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUYEHUsS U (POPMBI KOHTPOJIS:
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5 Cemecmp

IlepBblii pazgen

1-8

16/24/0

25

K-8

3-OIIK-1,
V¥-OIIK-1,
B-OIIK-1,
3-11K-2,
V-TIK-2,
B-T1K-2,
3-VK-1,
V-VK-1,
B-VK-1,
3-VKE-1,
V-VKE-1,
B-VKE-1

Bropoii paznen

9-16

16/24/0

25

KU-16

3-OIIK-1,
V-OIIK-1,
B-OIIK-1,
3-T11K-2,
V-IIK-2,
B-TIK-2,
3-VK-1,
V-VK-1,
B-VK-1,
3-YKE-1,
V-VKE-1,
B-YKE-1

HUmoeo 3a 5 Cemecmp

32/48/0

50

KounTpoubHbie
MeponpusaTus  3a S
Cemectp

50

3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-VK-1,
V-VK-1,
B-VK-1,
3-VKE-1,
V-VKE-1,
B-VKE-1

6 Cemecmp

IlepBslit pazaen

1-8

8/8/0

25

K-8

3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-T1K-2,
V-IIK-2,
B-TIK-2,
3-VK-1,
V-VK-1,
B-VK-1,
3-YKE-1,
V-VKE-1,
B-YKE-1

Bropoii paznen

9-15

7/7/0

25

KH-15

3-OI1K-1,




VY-OIIK-1,
B-OIIK-1,
3-11K-2,
V-TIK-2,
B-TIK-2,
3-VK-1,
V-VK-1,
B-VK-1,
3-YKE-1,
V-VKE-1,
B-VKE-1

Hmozo 3a 6 Cemecmp 15/15/0 50

KoHTpoJibHbIE 50 3 3-OI1K-1,
MeponpusiTusi 3a 6 Y-OIIK-1,
CemecTtp B-OIIK-1,
3-I1K-2,
VY-TIK-2,
B-TIK-2,
3-YK-1,
VY-VK-1,
B-YK-1,
3-YKE-1,
Y-VKE-1,
B-YKE-1

* — COKpaIIeHHOEe HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHUMaJbHBIX 0ajuIOB JOJDKHA ObITh paBHa 100 3a cemecTp, BKIIOUYAs 3a4eT H

(wn) sK3aMeH

CoxkpailieHne HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTAlUU Pa3/AesIoB:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE
KN KoHTpoJb 10 uroram
3 3auer
5 DK3aMeH
KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
qac. yac. yac.
5 Cemecmp 32 48 0
1-8 IlepBrlii pa3aea 16 24 0
1-8 OcHOBHbBIC IOHATHS KBAHTOBOH MEXaHUKH Bcero aynutopHbIX yacoB
BonHoBas (yHKIMSA, aMIUIUTY 1A ¥ INIOTHOCTh BEPOSTHOCTH. 16 | 24 [0
Bonna ne bpoiinsa. BonHoBas MexaHuKa, ypaBHEHUE Omnutaiin
[lIpenunrepa. KBaHTOBBIE COCTOSAHUS, TPUHIIUIT 0 0 0
CyIepno3uyu. BeKTOpsI COCTOSIHUI, UX CBSI3b C BEKTOPaMU-
CTOJIOLIaMU U BOJIHOBBIMU (DYHKIIMSAMU. MaTpuiHas MeXaHHKa.
Omnepatopbl (pU3HMUECKUX BEIUYHH, UX COOCTBEHHBIE 3HAUCHUS
1 HaOJ0jaeMble BeTUUUHBL. JIUCKpETHbIE U HENPEPHIBHBIE
cnekTpbl. Pacnipenenenus BEposSTHOCTEN, CPETHUE 3HAUEHNUS,




JHcTiepcruy HaOMI0IaeMbIX BeTHUUH. Teopus mpeacTaBiIeHuH,
KOOPJAMHATHOE U UMITYJIbCHOE MPECTaBICHUS.
OnHOBpeMEHHAs U3MEPUMOCTh (PU3NYECKUX BETUYMH.
CooTtHoueHus HeonpeaenéHHocTu. Knaccuueckuii mpeaer,
KBaHTOBBIE cKOOKM [lyaccona. KBanToBas quHamuka,
ypaBHeHnue I 'eitzenbepra, oneparop 3Bostonun. MHTErpans
nBUKEeHUs. OTHOPOIHOCTh BPEMEHH U ITPOCTPAHCTBA,
M30TPONUS IPOCTPAHCTBA, 3aKOHBI coXpaHeHus. CnuH,
CIIMHOPBI.

9-16

Bropoii paznen

16

24

0

9-16

KBaHTOBasi MeXaHMKA POCTBIX CHCTEM U KBAHTOBAasi
Teopusl paccestHus

JInHEeNHbIN rapMOHUYECKUI OCLIMILIATOP, ONIEPATOPBI
MOBBIIIEHUS U IOHMXKEHUs. 3aa4a qByX Tei. OnepaTop
OpOUTAIBEHOTO MOMEHTA, TPOCTPAHCTBEHHOE KBAHTOBAHUE,
cpepuueckue pyHkuuu. Onucanue ABUKEHUs YacTULIbI B
[EHTPAIILHOM T0JI€ B C(hepUUIECKIX KOOPIMHATAX, yPAaBHEHHE
U1 paguanbHoi pyHKUMU. Bogopononoqo0Hblit aToMm,
SHEPreTUYECKUN CIIEKTP, BOJTHOBBIE PYHKIIMH CTAl[MOHAPHBIX
COCTOSIHUH, IVIaBHOE, paJuajabHOe, OpOUTAIbHOE U MarHUTHOE
KBAaHTOBBIC UMCJIa, KyJIOHOBCKOE (CIIy4aifHOE) BHIPOK/ICHHUE.
3anaua paccesHus, aMIUIMTYy1a paccestHus. Meton
NapLUUaIbHBIX BOJIH, ()a3bl pacCesiHUsL, KpUTEPUNA MEAJIEHHOCTH
yactull. CeyeHus yrnpyroro 1 Heyrpyroro B3auMo/JeicTBus.
ITonHoe ceueHnne B3aUMOAECUCTBUS, OITHYECKAs TEOPEMA.
Onucanue cBOOOAHOTO EKTPOMATHUTHOIO TOJISL C TIOMOLIBIO
0000IIEHHBIX KOOPAMHAT U 0000IIEHHBIX HMITYJIHCOB,
¢bynkuus 'amuiibToHa cBo6ogHOTrO NoJIst. KBaHTOBaHME
AJIEKTPOMArHUTHOTO T0JIsI, FAMHJIBTOHUAH
3JIEKTPOMArHUTHOT'O TOJIS U €r0 COOCTBEHHbIE 3HAYCHHUS,
¢oToHbl. OniepaTopbl BEKTOPHOTO MOTEHIMANIA U
HanpspKEHHOCTEH AIEKTPUYECKOTO0 U MArHUTHOTO MOJIEH.

Bcero ayuTopHbIX 4acoB

16

[ 24

[0

Ownnaiig

0

0

0

6 Cemecmp

15

15

0

IlepBblii pa3ae

8

8

0

1-8

IIpudian:keHHbIe METOAbI KBAHTOBOM TEOPHH, 0COOEHHOCTH
ONMCAHHA TOKAECTBEHHbBIX YACTHI]

VYpasuenue Jlunnmana-1lIBuHrepa, nHTErpalIbHOE ypaBHEHUE
B 3ajlaue paccesHus, QyHkuus ['puHa 3a1a4m paccesHus,
6opHoBckoe nmpubmkenue. Kazukinaccuueckoe
npuOIMKEeHNe, KpUTepuil IPUMEHUMOCTH, BOJIHOBAsI (D yHKITHS
YaCTHUILIBI B KBa3UKJIACCUYECKOM MPUOIMKEHUH. Y CIIOBUS
kBaHTOBaHUs bopa-3ommepdennaa. BepostHocTh
MIPOXO’KICHMSI YAaCTHIIBI 0] 6aphepoM B KBa3HUKIACCHUYECKOM
npubnmxennn. CTamoHapHas TeopHs BO3MYILICHUH, IEpBOE U
BTOpPOE MPUOIMKEHHUS TEOPUU, KPUTEPUN IPUMEHUMOCTH,
C/IBUTU YPOBHEHN KBaHTOBBIX cucTeM. CTalmoHapHOE
BO3MYILIEHHE BBIPOKIEHHBIX YPOBHEW JUCKPETHOTO CIEKTPA,
BOJIHOBBIE (DYHKITUH HYJIEBOTO MPUOJINKEHHUS, CEKYIIIPHOE
ypaBHEHHUE IS TOMPABOK K SHEPTUSAM ypOBHEH. DPPeKT
[rapka. HecranmonapHas Teopusi BO3MYLIEHH, IEPEXOIbI
MeX/1y KBaHTOBBIMU COCTOSHUSIMH, ainabaTuyecKkue u
BHE3aIMHbIE BO3MYLIEHMS], IEPUOINYECKOE BO3MYILIEHUE,

Bcero ay1uTopHbIX 4acoB

8

|8

[0

Onnaity

0

0

0




npasuio Gepmu. BapuanroHHbIE OAXO0/bI, IPIMON
BapualMoHHbIM MeTol Putna. CumMeTpust BOJTHOBOM
(YHKINMU TOXIECTBEHHBIX YAaCTHUIl OTHOCUTEIBHO
IIEPECTAaHOBOK 000OIIEHHBIX KOOpANHAT. bo30HbI 1
(epMHUOHBI.

9-15 Bropoii paznen 7 7 0
9-15 OCHOBBI PeJISITUHBHCTCKONH KBAHTOBOH MEXaHUKH, Bcero aynutopHbIx 4acoB
KBAaHTOBas TEOPHs MHOI0YaCTHYHBIX CHCTEM 7 | 7 [0
VYpasuenust Kietina-I'opnona u Jlupaka. CBoO6ogHOE Ownutaiin
JIBHIKEHUE peﬂﬂTHBI/ICTCKoﬁ YaCTHUIIBI CO CIIMHOM Y2, 0 0 0

COCTOSIHUS C ITOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMU
SHEPrusMH, AHTUYACTULIBL. Y paBHeHHUE [{upaka [ 4acTHUIIbI
BO BHELIHEM 3JIEKTPOMArHUTHOM I1oJie. Y paBHeHue [laymnu.
JIBM>KeHHE 3apsSKECHHOM 4aCTULBI B IOCTOSSHHOM H
OJIHOPOJIHOM MarHUTHOM I10J1€, ypoBHH Jlannay.
PensruBucTcKue MONpaBKu 2-T0 MOPAIKA 110 V/C K YPAaBHEHUIO
[Taynu, ciuH-OopOUTaTIEHOE B3anuMoielicTBIE. BekTophl
COCTOSIHUHM M BOJIHOBBIE (DYHKIIMH TOKIECTBEHHBIX O030HOB U
depmuonoB. Onpenenurens Ciarepa, npuanun [laymu.
IIpencrasnenue uncen 3anonHeHns. CucTeMsl
c11ab0B3auMOJICHCTBYIOMINX 0030HOB U (PEPMUOHOB BOJIH3U
T=0. IIpeoOpazoBanus boromob6oBa, KBa3MUACTHUIIHI.
Cnosxenue yrioBelx MOMeHTOB. [lapacocTosiHus u
OPTOCOCTOSIHUS aTOMa reiiusi, 0OMEHHOE B3auMo/ieicTBuE.
Meroast Xaptpu u Xaptpu-Poka B TEOPUHU CIOKHOIO aToMa.
[TpubnnxeHne HeHTPAIBHOIO MO, TEPMBbI aTOMa, TOHKas
CTPYKTypa ypoBHel. KBaHTOBas T€OpUs U3IIy4EHUS CIIOKHOTO
aroma. [IpaBuia orGopa JUIst SIEKTPHUUECKOTO JUMOJIBHOTO
n3nydeHus. CIO0XHBIA aTOM B TOCTOSSHHOM MarHUTHOM TIOJI€,
s dext 3eemana, s ekt [amena-baka. [lapamarnetnsm u
JMaMarHeTU3M aTOMOB.

CokpallieHHbIe HANMEHOBAHUSI OHJIAMH OTTIIHMA:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE
OK DNEKTPOHHBIN KypC
I1IM I1oIHOTEKCTOBBINM MaTepuail
111 I1OTHOTEKCTOBBIE JIEKIINH
BM Buneo-marepuansl
AM Aynno-marepuainsl
[1p3 IIpe3enTanmu
T TecTel
9CM DJIEKTPOHHBIE CIIPABOYHBIE MATEPUATIBI
ncC VM HTEepaKTUBHBINA CANUT
TEMbI CEMUHAPOB
Henean | Tembl 3ansaTuii / Coaep:xxanue
5 Cemecmp
1-8 OcHOBHbBIC IOHATHSI KBAHTOBOH MEXaHUKH

BonnoBas pyHKIus, aMIUIATY/a ¥ TUIOTHOCTH BeposTHOCTU. BonHa e bpoiinsa. BonmHoBas
MexaHuKa, ypaBHeHue [llpenunrepa. KBaHTOBBIE COCTOSIHUS, TPUHITUN CYNTEPIO3ULIUH.




BekTopsl cOCTOSIHUM, HX CBSI3b C BEKTOPAMH-CTOJIOIIAMHU M BOJTHOBBIMU (DYHKIIUSIMH.
Marpuunas MexaHuka. OnepaTopbl pU3MUECKUX BEIUYHMH, UX COOCTBEHHBIE 3HAUEHUS U
Habro1aeMble BeIMYUHBL. JIMCKPETHBIE U HETIPEphIBHBIE CHIEKTPhL. Pacipenenenus
BEPOSATHOCTEH, CpeiHNE 3HAUEHUS, JUCTIEPCUN HAOII01aeMbIX BEJIMUUH. Teopus
IIpEICTaBICHHUM, KOOPJMHATHOE U UMITYJIbCHOE NpezcTaBieHus. OTHOBpEMEHHAs
U3MEpPUMOCTh (u3ndeckux BeauunH. CooTHOLEHUs HeomnpenenénHocTy. Knaccnyeckuii
npenen, kBaHToBele ckoOku [Tyaccona. KBanroBas nunamuka, ypaBaenue I eitzenoepra,
ornepatop 3Boitonuu. MHrerpans! aBmxeHns. OAHOPOJHOCTh BPEMEHH U IPOCTPAHCTBA,
M30TPONUS IPOCTPAHCTBA, 3aKOHBI cOXpaHeHUs. CIIMH, CIMHOPBI.

KBaHTOBasi MeXaHMKA POCTBIX CHCTEM H KBAHTOBasi TEOPUs PACCETHUA

JIuHEeMHbIN rapMOHUYECKUI OCLHUIIATOP, ONEPaTOpPhI MOBBIICHUS U TOHMKEHUS. 3aada
IByx Ten. Onepatop opOUTaIbHOIO MOMEHTA, IPOCTPAHCTBEHHOE KBAHTOBAHUE,
cepuueckue pyHkunu. Onucanue ABMKEHHS YaCTUIIBI B IICHTPAIBHOM I10JIE B
cepuueckrux KOOpAHHaTaX, ypaBHEeHHUE Ul paguanbHoi ¢pyHkuuu. Bogopoaonoao6Hslit
aToM, SHEPreTUYECKHUI CIIEKTP, BOJTHOBBIC ()YHKIIMU CTAIMOHAPHBIX COCTOSHUI, TJIaBHOE,
panuanbHOe, OpOUTAIIEHOE U MAarHUTHOE KBAHTOBBIE YKCIIa, KYJIOHOBCKOE (ClIydaifHOE)
BBIPOXKACHHUE. 3a/1a4a pacCesTHIsI, aMILUTUTYAa paccessHus. MeTo mapuuanbHbIX BOJH, a3kl
paccesiHusl, KpUTEPUM MEUIEHHOCTH YacThll. CeueHus ynpyroro u HEynpyroro
B3auMoeicTBus. [lonHoOe ceueHne B3auMoIeiCTBYsI, ONTUYECKas Teopema. OnucaHue
CBOOOHOI'0 3JIEKTPOMArHUTHOTO T10JIS C IIOMOLIbIO 000OIEHHBIX KOOPAMHAT U
0000IIEHHBIX UMITYJIBCOB, PyHKIUS ["ammiibTOHa cBOOOAHOTO Toist. KBaHTOBaHME
3JIEKTPOMArHUTHOT'O MOJIs, TaMUJIBTOHUAH 3JIEKTPOMArHUTHOTO IOJISt U €0 COOCTBEHHbIE
3Ha4eHus1, PoToHbI. OnepaTopbl BEKTOPHOTO IMOTCHIIMANIA 1 HAPSHKEHHOCTEH
IEKTPUYECKOT0 U MArHUTHOT'O IIOJIEH.

6 Cemecmp

IMpudankeHHbIe METOAbI KBAHTOBOW TEOPHH, 0COOEHHOCTH ONMCAHUSA TOKIECTBEHHbBIX
YacTHI]

VYpasaenue Jlunnmana-1lIBuHrepa, MHTErpaJIbHOE YpaBHEHHE B 3a/1a4€ PaCCEsIHUS,
¢byskus ['puHa 3a1aun paccesiHus, 00pHOBCKoe npuonmxenue. KBaszukiaccuueckoe
npuOInKEeHNne, KpUTepuil IPUMEHUMOCTH, BOJIHOBAsI (DYHKIIUS YacTULIBI B
KBa3MKJIAaCCUUYECKOM NpUOIMKEeHUH. Y cloBUs KBaHTOoBaHMs bopa-3ommepdenbaa.
BeposTHOCTh MPOXO0KAEHUS YAaCTULIBI 1101 06apbepOM B KBa3UKIJIACCUUYECKOM IMPUOJINKEHUH.
CranuonapHas TeOpHsl BO3MYIIEHH, IEPBOE U BTOPOE MPUOIMKEHUS TEOPUH, KPUTEPH
IIPUMEHUMOCTH, CIBUTY YPOBHEN KBAaHTOBBIX ccTeM. CTallMOHApHOE BO3MYIICHHE
BBIPOXK/IEHHBIX YPOBHEH TUCKPETHOIO CIIEKTPA, BOJIHOBbIE (DYHKIIMU HYJIEBOTO
NpUOINKEHHUS, CEKYIIAPHOE YpaBHEHHUE JUIsl TOMPABOK K SHEPTUsM ypoBHEH. D¢ ekt
[Irapka. HecranimonapHasi Teopusi BO3MYIIEHHH, IEPEX0Abl MEXKYy KBAHTOBBIMU
COCTOSIHUSIMH, aiabaTUYeCcKie U BHE3aIHbIE BO3MYIICHUS, IEPUOIUUYECKOE BO3MYIICHHUE,
npasuio Gepmu. BapuannoHHbIE TOAX0/1bI, IPSIMOM BapuallMOHHBIN MeTo PuTia.
CummeTpus BOJTHOBOM (DYHKIIMH TOX/IECTBEHHBIX YaCTHIl OTHOCUTEIBHO NEPECTAaHOBOK
0000mEHHBIX KOOpanHAT. bo30HbI U hepMUOHEI.

OCHOBBI PeJISITHBHCTCKONH KBAHTOBOM MeXaHUKH, KBAHTOBasI TeOpUsl
MHOT04aCTHYHBIX CHCTEM

VYpaBuenus Kineitna-I'opnona u Iupaka. CBo001HOE ABMXKEHHE PEIATUBUCTCKON YaCTUIIBI
CO CIIMHOM 72, COCTOSIHUS C TIOJIOXKUTEIBHBIMUA U OTPULIATEIIEHBIMU YHEPTUSAMH,
AHTUYACTHULI. YpaBHEeHHE J(Mpaka Ui 4aCTULBI BO BHEITHEM JJIEKTPOMArHUTHOM IIOJIE.
Vpasuenue [laynu. [[Br>keHue 3apsiK€HHOW YaCTULIBI B TOCTOSIHHOM U OJTHOPOTHOM
MarHiuTHOM ToJie, ypoBHU JlaHay. PensTuBUCTCKIE MONMPABKU 2-T0 MOPSIKA MO V/C K
ypaBHeHuto [laynu, cnuH-opOuTanbHOE B3auMOICHCTBIE. BEKTOpPBI COCTOSTHUNM U BOJTHOBBIC
(GYHKINU TOXKIECTBEHHBIX 0030HOB U (hepmMuoHOB. Onpenenurens CadTepa, IPUHIMIT
[Taymu. IIpencraBnenue yrcen 3anoiHeHus. CUCTEMBI c1a00B3anMOICHCTBYIONUX O030HOB
u ¢pepmuonoB BOam3u T=0. IlpeoOpa3oBanus boroaro6osa, kBazuuacTuibl. CloxeHue




YIII0BBIX MOMEHTOB. [1apacocTosiHUS U OPTOCOCTOSIHUS aTOMa Telinsi, 0OMEHHOE
B3aumoeiicteue. Metonbl Xaptpu u Xaptpu-Doka B TEOpUHU CI0KHOTO aToOMa.
[TpubnmxeHne NEeHTPATHLHOTO MOJISA, TEPMBI aTOMa, TOHKAsi CTPYKTypa ypoBHeid. KBaHTOBas
Teopus U3ITy4eHUs CII0KHOro atoMa. [IpaBuia orbopa 11 3MEeKTPHUUECKOro AUIOIBLHOTO
n3nydeHusi. CIIOXHBIH aTOM B TIOCTOSSHHOM MarHMUTHOM ToJie, 3¢ dekt 3eemana, d3p ekt
[Tamena-baka. [lapamarueTnsm u guamarHeTu3M aTOMOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

3aHATHS TPOBOJATCS B HMHTEPAKTUBHON ¢opme. Bo Bpems JEKIUM JEKTOp CISIUT 3a
ayIUTOPUEHN, OLIEHHWBAET, HACKOJIIBKO BHUMATEJIBHO W 3aWHTEPECOBAHO CTYACHTHI BOCIHPUHHUMAIOT
MaTepuai, odpalaeTcs K ayIuTOPUHU C BOIIPOCAMHU KaK Ha 3HAHUE MPOUJEHHOT0 MaTepuana, Tak U Ha
MOHUMaHUE O0O0CYX/1aeMOil TeMbl, MpU HEOOXOJUMOCTH HAaET JOMOJHHUTENbHBIE 00bsicHeHus. Ilo
Marepuaiy, NpeACTaBICHHOMY Ha JIEKLMSIX, COCTABISIOTCS TECTOBBIE BOIPOCHI, IPU3BAHHBIE IOMOYb
CTyJIEHTaM OLIEHWUTb, HACKOJIbKO OHM MOHsUIM Marepuan jekuuu. Ha cemunapax, cieayroomux 3a
JIEKUMSMU, TPOBOJASTCS MPOBEPKU OTBETOB CTYJIEHTHI Ha 3TH BONpPOCHL. [Ipu mpoBeneHnn ceMruHapoB
OCHOBHAs 4aCTh pa0dOTHI MO PEUICHUIO 3a7a4 BBITTOJIHIETCS CTYJIEHTAMU CAMOCTOSITEILHO, MTOJTy4YECHHBIC
pe3yabTaThl BOCIIPOU3BOISTCS HA JOCKE M 00CYXKIaroTcs Bcer rpymnmnoi. [1o kaxmoi Teme BbIIaOTCs
JOMAIlIHWE 3aJlaHusl, YTOOBl KaXKIBI CTYIEHT MOT TPOBEPUTH, IMOHSI JIM OH MaTepual,
pa30upaBIINIiCS HA CEMHUHApe, U UMEN BO3MOKHOCTh YIy4IIMTh HaBBIKM pelIeHus 3a1ad. B cepenune
U B KOHIIE CEMECTpa IMPOBOJUTCS MPOBEPKA, HACKOJIBKO IMOJHO U YCIEIIHO CTYAEHThI PEIIWIN 331241
3amanus. B cocTraB 3amaHMs BKJIIOYAETCS HEKOTOPOE YMCIIO 3aJad MOBBILIEHHOM CII0KHOCTH,
BBIXOJIAILME 32 PAMKH MPOrPaMMBbl, PEIICHUS ITUX 3aJa4 He CIpalluBaroTcs npu npuéme 3aganuii. Ho
CTYJIEHT, 3aMHTEPECOBABIINKCA OIPEAEIEHHBIM pa3/IelioM Kypca, MOXET, pellas 3T 3aJayH,
YIY4lllUTh CBOE TMOHUMAaHWE mpeameTa. B cepeauHe W B KOHIUE CEMecTpa MPOBOIATCS JIBE
KOHTPOJIbHBIE pa0OThI, HA KOTOPBIX MPEAJIararoTCs 3a/a4i, aHaJIOTUYHbIE TeM, KOTOpbIE pa3Oupaiuch
Ha CEMHUHAapax M BKJIIOYAJIUCh B COCTaB JOMAIIHUX 3aJaHUM.

7. ®OH/JI OHEHOYHbIX CPEIACTB

@DOH/ OLIEHOYHBIX CPEACTB MO AUCLUILUIMHE 00eCeunBaeT MPOBEPKY OCBOEHUS IIIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIETEHIMH W MX HMHIMKATOPOB) MOCPEACTBOM MEPOIPUATUH TEKYIIEro,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJISI IO JTUCLUIUINHE.

CBs3p Mexay GOpMHUPYEMBIMM KOMIIETEHUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOEHHUS
IIPEJCTaBICHA B ClIEAYIOLIeH Ta0nuLe:

Komnerennus HNuaukaropsl ATTEeCTaMOHHOE ATTEeCTallMOHHOE
OCBOCHUS meponpustue (KII 1) meponpusitue (KII 2)
OIlK-1 3-OI1K-1 3, KH-8, KI1-16 3, K-8, K1-15
VY-OIIK-1 3, KH-8, KI1-16 3, KU-8, KH1-15
B-OIIK-1 3, KH-8, KI1-16 3, KU-8, KH1-15
[1K-2 3-I1K-2 3, KH-8, KI1-16 3, K-8, K1-15
VY-TIK-2 3, KH-8§, KI1-16 3, KU-8, KH1-15
B-T1K-2 3, KH-8, KI1-16 3, K-8, K1-15
YK-1 3-VK-1 3, KH-8, KI1-16 3, KU-8, KH1-15
Y-VK-1 3, KH-8, KI1-16 3, K-8, K1-15
B-VK-1 3, KH-8, KI1-16 3, K-8, K1-15
YKE-1 3-VKE-1 3, KH-8§, KI1-16 3, KU-8, KH1-15




Y-VKE-1 3, KH-8, KI1-16 3, K-8, K1-15

B-VKE-1 9, KH-§, KI1-16 3, KH-8, KH1-15

I kaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[IIkana KaXA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOI'O
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIbHO. MToroBast arrectanus mo AMCUUIUIMHE oneHuBaercs no 100-
0ayUIbHOM IIKaJie U MpeAcTaBiseT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJlaHui B paMKax TEKYILEro ¥ MNpOMeEKyTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJISICTCA B COOTBETCTBUHU CO CHC,HYIOH.ICIZ IIKAJIOMN:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YpOBHIO OCBOCHHUIO
OaJILHOM IITIKAJIE ECTS yueOHOM TUCIUILINHBI

O1eHKa «OTIMYHO» BBICTABIISCTCS CTYJCHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
IpOrpaMMHBII MaTepua, HCYEPIIBIBAIOIIE,
HOCJIEI0BATENIbHO, YETKO U JIOTHUECKU
CTPOIHO €ro u3naraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIONIb3YET B OTBETE MaTeprall
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B OlLieHKa «XOPOLIO» BLICTABIISAETCS CTYIEHTY,

75-84 C €CJIM OH TBEPIO 3HACT MaTepHal, I'PaMOTHO U

4 — «xopouwto» 10 CYLIECTBY U3JIaraeT ero, He J0IycKas
70-74 CYUIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 O1LieHKa «y/I0BJICTBOPHTEIHHO)

BBICTABJISICTCS CTyHeHTy, €CJIM OH UMECT
3HAHUA TOJIBKO OCHOBHOT'O MaTepI/Iaﬂa, HO HEC
3 — YCBOI/IJ'I €ro HCTaﬂeﬁ, ,Z[OHYCKaeT HCTOYHOCTH,
60-64 «Y00811eMBOPUMETLHOY E HEJIOCTATOYHO MPaBHIbHBIE (POPMYIIUPOBKH,
HapylUIeHUs JJOTUYECKOMN
IIOCJICA0OBATCIBHOCTHU B U3JIOKCHUHN
HpOFpaMMHOFO MaTepHana.

O1eHKa «HEYJOBIETBOPUTEIHHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ HEC 3HACT
3HAYUTEIFHOW YaCTH MPOTrPAMMHOTO
9_ MaTepHana, JOMyCKaeT CyIIeCTBEHHbIC
Hwuxe 60 F oumOku. Kak mpaBuiio, oreHka

«HEYO0BIeMBOPUMETHHOY

«HEYIOBJIETBOPHUTEIHHOY» CTABUTCS

CTYZAEHTaM, KOTOpbIe HE MOT'YT IIPOJOJIKHUTD
o0ydenHme 0e3 TOMOTHUTETBHBIX 3aHATHH 110
COOTBETCTBYIONIEN JUCIIUILIUHE.

8.  YUEBHO-METOJMYECKOE U TH®OPMALIMOHHOE OBECIEYEHUE
YYEBHOM JUCLHUINIAHBI

OCHOBHAZ JIMTEPATYPA:

1. 530 b43 3agaum no Teopernueckoit pusuke : yueOHoe nmocodue st By3oB, bypmucrpos C.H.,
benoycos I0.M., Tepnos A.I., lonronpynnusiii: Maremnext, 2013




2. OU E 92 KBanToBas mexaHuka : YueOHoe mocodue 11 By30B, Edbpemon FO. C., Mocksa: FOpaii,
2021

3. DU JI 30 MaremaTtrdeckue OCHOBBI KBAHTOBOM MEXaHHUKH : yudeOHoe rmocodue, lemunosuu b. I1.,
Cankr-IlerepOypr: Jlans, 2022

4. 530 JI22 Teoperuueckas ¢usuka T.3 KBantoBas mexanuka. HepenstuBucrckas teopus, Jlangay
JL.I., Mocksa: ®uzmariur, 2024

JNOITOJIHUTEJIBHASA JIMTEPATYPA:

1. 53 3-48 Jlexuu o KBaHTOBOM MexaHuUKe : , 3eneBuHckuil B.I'., HoBocubupck: Cubupckoe
YHUBEPCUTETCKOE U3/1aTeNIbcTBO, 2002

2. 530 JI22 Teopernueckas pusuka T.3 KBanroBas mexanuka. HepenstuBucrckas teopus, Jlangay
JILA., M.: Hayka, 1989

[NPOI'PAMMHOE OBECIIEYEHUE:

CrnenmanbpHOE porpaMMHOE oOecTriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJILHO-TEXHUYECKOE OBECINEYEHHME YUEBHOW
JUCHUIINHDBI

CrennaibHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHrne He TpedyeTcst

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIIMU JIUIA CTYAEHTOB

Jl1s ycrienHoro 0cBOEHUs Kypca CTYAEHThI JOJIKHBI MOCEIIATh JIEKIIUM U CEMUHAPBI, a TaAKXKe
pabotats camocrosTensHo. K (opmam camocTosTensHOM pabOThl OTHOCUTCS B TEPBYIO OUYEpe]b
pelieHre 3adad, BXOASIIMX B 3amaHuss. CaMOCTOSITENbHBIE 3aHATUS BKJIIOYAIOT B ce0sl Takke
MOBTOPEHHE MaTepuaja JeKIHUH, CEeMMHAPCKUX 3aHSATHM M MOATOTOBKY K MPOMEXYTOYHBIM
TECTUPOBAHUSM, KOTOPbIE TMPOBOJATCS MJs TEKYLIEro KOHTPOJS 3a YCBOeHHeM Matepuana. s
Jy4IIEero IOHMMAaHUS pas3leloB Kypca PEKOMEHAYeTCs TakKe CaMOCTOSATENbHO H3ydaTh
COOTBETCTBYIOILIIME pa3feibl y4eOHBIX TIOCOOMH U3 CIHMCKOB OCHOBHONH M JOMOJIHUTEIHHOMN
JUTEPATYpBl, BKIIFOUEHHBIX B IIpOrpaMMy Kypca.

11.  YYEBHO-METOJWYECKHUE PEKOMEHJIALINM JIJISI IPENOJABATEJIEN

IIpp dureHMM JIEKIUHA U NPOBEIECHUHM CEMHHAPOB IIPENOAABATENIAM PEKOMEHIYETCs
IIOAJICPKUBATh HENPEPBIBHYIO CBA3b C AyAMTOpPUEH, OTBEYaThb HA BO3HMKAIOIIWME BOIPOCHI, INpPH
HEOOXOJIMMOCTH Pa3biCHATh TPyJAHbIE MecTa. [Ipyu mMpoBeneHUM CEMHHApPOB PEKOMEHIYETCs 1aBaTh



KpaTKO€ TEOPETHUYECKOe MOSICHEHHWE K KaKIOoW mocraBiieHHOW 3amade. [locie Toro, kak B o0Iem
00CYKJICHIUM HAaMEUEHBI CIIOCOOBI PEIICHHsI 3a]]a91, BAXXHO OPTaHW30BaTh paboTy Tak, YTOOBI KaXKIbIN
CTy,Z[eHT MOT' BBIIIOJIHUTH YaCTb BBI‘{I/ICJIGHI/II;'I CaMOCTOATCIIbHO, U IIOMOYb CTYI[GHTaM, y KOTOpBIX
BO3HUKAIOT 3aTPyJHEHUS, UX MMPEOJIOJIETh. B HTOTE pelieHune 3a1a4u JOMKHO OBITh MPEACTABICHO Ha
JOCKE U OOCYXIEHO ¢ HeoOXoauMoi mnoapoOHOCThIO. IlpermomaBarensM, YHUTAOIMIUM JICKIUH,
PEKOMEHJIYETCSl COCTABJIATh ISl CTYICHTOB BOIMPOCHI IO M3JI0KEHHOMY MaTepuanry. OTBedas Ha 3TH
BOIIPOCHI, CTYJEHTHI MOTYT IOHSTH, HACKOJIBKO IOJHO OHU TOHSUIM Pa3zesl Kypca, U3JI0KEHHBIN Ha
JIEKLIMH.

ABTOpP(BI):

bapabanoB Anekceit JleonnmoBua



