MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HaunoHaIbHBIN UCCIEN0BATENBCKUN A1epHbI YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EJPA ®N3UKU DJIEMEHTAPHbLIX YACTULL

OIAOBPEHO YMC UADOUT

[Iporoxon Ne 01/08/24-573.1

ot 30.08.2024 .
PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
KBAHTOBASI MEXAHUKA
Hamnpasnenue noaroroBku [1] 14.03.02 SInepHble GpU3UKa U TEXHOIOTHH
(cerManbHOCTD)
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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
3HaHUN) TPOPECCUOHATLHON eI TeIbHOCTH

3apaua
npogdeccuoHaILHOI
aesteabHoctu (3I11)

3HaAaHUudA

O0bexT i odaacts Koa u HanMeHoOBaHue

Koa v HaumeHoBaHue

npogeccuoHaILHOM HHAUKATOPA
KOMIICTCHIIUH AOCTHKEHUS
OcHoBanue npo¢eccHOHATbHOM
(mpodeccHOHANIBHBIA  KOMIIETEHUHH
cranaapr-IIC, anaans

oOnbITa)

HAay4YHO-MCCIIEN0BATEIbCKUMN




MaTeMaTH4eCcKoe
MOACIINPOBAHUC
MPOIIECCOB,
o0opynoBaHus U
MPOM3BOCTBECHHBIX
00BEKTOB, C
HCIIOJIb30BAHUEM
CTaHAAPTHBIX ITAKCTOB U
CpEnCTB

MaTeMaTH4ecKue
MOJICTIH TSt
TEOPETUYECKUX,
AKCIIEPUMEHTATBHBIX
U TIPUKJIATHBIX
HCCIIEIOBAHU I
SBJIICHUU U
3aKOHOMEPHOCTEN B
obnactu HpU3uKH

ITK-2 [1] - Criocoben
MPOBOJUTH
MaTeMaTHYECKOe
MOACIIUPOBAHUC
MPOIIECCOB M 0OHEKTOB
Ha 0a3e CTaHJapTHBIX
aKeTOB
ABTOMATU3UPOBAHHOI'O
POEKTUPOBAHUS U
UCCIIE0BAHUI

OcHosanue:
[TpodeccnonanbHpIi
crangapt: 40.011

BOCIIUTATEJIbHBIA MOTEHIUAJ IUCLHUATLIIMHBI

3-I1K-2[1] - 3Hath
METO/IbI
MaTeMaTHYECKOTO
MOJICTTHPOBAHUSI
IPOIIECCOB U OOBEKTOB
Ha 0a3e CTaHIapTHBIX
TIAKETOB
ABTOMATU3UPOBAHHOTO
IPOCKTHPOBAHUS U
HCCIICIOBAHUI; ;
V-TIK-2[1] - ymeTh
UCII0JIb30BATh METOJIbI
MaTeMaTHYECKOTO
MOJICTTHPOBAHUSI
IPOIIECCOB U OOBEKTOB
Ha 0a3e cTaHAapTHBIX
TIAKETOB
ABTOMATU3UPOBAHHOTO
POCKTHUPOBAHUS U
HCCJICIOBAaHUM;;
B-TIK-2[1] - B1ageTh
HaBBIKAMHU
MaTeMaTHYECKOTO
MOJICITMPOBAHHUS
IPOIIECCOB U OOBEKTOB
Ha 0a3e CTaHJapTHBIX
TIAKETOB
ABTOMATU3UPOBAHHOTO
POCKTHUPOBAHUS U
HWCCIEIOBAHNH;

3amaun BocniuTanus (koj) = BocmuraTtenbHBINA MOTSHITHAT TACIUATIIAH

CTPYKTYPA U COJIEP)KAHWUE YYEBHOM JUCIHUILINHBI

Pa3nensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:

padoThI, yac.
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IlepBsIit pazaen

16/24/0

25

KHU-8

3-OIlK-1,
¥-OIIK-1,
B-OIIK-1,
3-I1K-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

Bropoii pazaen

9-16

16/24/0

25

KU-16

3-OI1K-1,
¥-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

HUmoeo 3a 5 Cemecmp

32/48/0

50

KonTposabHbie
MeponpusTuss 3a S
Cemectp

50

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

6 Cemecmp

IlepBsIit pa3nen

16/24/0

25

KH-8

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

Bropoii paznen

9-15

14/21/0

25

KH1-15

3-OI1K-1,
Y-OIIK-1,




B-OIIK-1,
3-T1K-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

HUmoeo 3a 6 Cemecmp 30/45/0 50

KouTtpoJbHbie 50 C) 3-0OIIK-1,
Meponpusitusi 3a 6 V-OIIK-1,
CemecTtp B-OIIK-1,
3-T1K-2,
VY-1IK-2,
B-TIK-2,
3-VK-1,
V-VK-1,
B-VK-1,
3-YKE-1,
V-VKE-1,
B-YKE-1

* — COKpaIlleHHOe HAaMMEHOBaHue (OPMbI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3aueT U

(wn) PK3aMeH

COKpaH_IeHI/IC HaVMEHOBaHHUM (1)OpM TEKYLICTO KOHTPOJISA U aTTECTAllUN pa3JiCJIOB:

Oo0o3nauenue | [lo1HOEe HAMMEHOBAHHE

K1 KoHnTposns 1o uroram
5 DK3aMeH
KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
qac. yac. Jac.
5 Cemecmp 32 48 0
1-8 IlepBrlii pa3nea 16 24 0
1-8 OcCHOBHbIE NOHATHS KBAHTOBOW MeXaHUKHU Bcero aynutopHbIx 4acoB
BosnoBast pyHKIMS, aMIUIUTY/a U TUIOTHOCTb BEPOSITHOCTH. 16 ’ 24 ’ 0
Bousna ne bpoitns. BonHoBas MmexaHuka, ypaBHEHHE Owuaita
[Ipenunrepa. KBaHTOBBIE COCTOSIHUS, IPUHIIUIT 0 0 0

CYTIEpPIIO3HUIINHU. BEKTOPBI COCTOSIHUM, UX CBSI3b C BEKTOPAMH-
CTOJIOIIaMH U BOJTHOBBIMU (DYHKIMAMHU. MaTpudHas MEXaHUKa.
Omneparopbl pU3NYECKUX BETUUHUH, UX COOCTBEHHbIE 3HAUECHUS
1 HaOJII01aeMble BETMUUHBL. JIUCKpEeTHBIE U HETIPEPHIBHBIE
cnekTpel. Pacnipenenenus BEposSTHOCTEN, CpEJHUE 3HAUCHNS,
JHcTIepcuy HaOMI0IaeMbIX BeJTMUUH. Teopus mpecTaBiIeHUH,
KOOPJMHATHOE U UMITYJIbCHOE MPECTaBICHUS.




OnHOBpeMEHHAsI U3MEPUMOCTH (PU3NIECKUX BEITUIHH.
CootHolenus HeonpeaenéHHocTu. Kiraccuueckuii mpeaenn,
KBaHTOBBIE cKOOKH [lyaccona. KBanToBas runamuka,
ypaBHeHnue I eitzenbepra, oneparop 3Bostonun. MHTErpais
nBrKeHus. OJTHOPOTHOCTh BPEMEHU U MPOCTPAHCTBA,
M30TPONUS IPOCTPAHCTBA, 3aKOHBI coOXpaHeHus. CuH,
CIIUHODPBI.

9-16

Bropoii paznen

16

24

0

9-16

KBaHTOBasi MeXaHMKA IPOCTBIX CHCTEM U KBAHTOBasi
TeOpHs paccessHUsA

JInHEeNHbIN TapMOHUYECKUN OCLUILIATOP, ONIEpaTOPhI
IIOBBIIICHUS U TOHWKEHU. 3a1ada AByX Teil. OnepaTop
OpOUTAIIEHOTO MOMEHTA, TPOCTPAHCTBEHHOE KBAHTOBAHUE,
cpepuueckue pyHkuuu. OnucaHue ABUKEHUs YacTULIbI B
[EHTPAIILHOM T0JI€ B C(hepUUECKIX KOOPIUHATAX, yPABHEHHE
U1 paguanbHoi pyHKIuM. Bogopononoo6Hblil atoMm,
SHEPreTUYECKUN CIIEKTP, BOJTHOBBIE PYHKIIMH CTAL[HOHAPHBIX
COCTOSIHUH, IVIaBHOE, paJHaibHOE, OpOUTAIbHOE U MarHUTHOE
KBAaHTOBBIC UMCJIA, KyJIOHOBCKOE (CIIy4aifHOE) BHIPOK/ICHHUE.
3aJada paccesHusl, aMIUIMTYAa paccestHust. MeTton
MapLUHUaIbHBIX BOJIH, (pa3bl pacCcesiHUsl, KPUTEPUM MEUIEHHOCTH
yactull. CeyeHus ynpyroro u HEynpyroro B3auMoJeiCTBHS.
ITonHoe ceueHne B3aUMOAECUCTBUS, OITHYECKAs TEOPEMA.
Onucanue cBOOOAHOTO EKTPOMArHUTHOIO OIS C IIOMOLIBIO
0000IIEHHBIX KOOPAMHAT U 0000IIEHHBIX HMITYJIBCOB,
¢ynkuus 'ammibrona cBo6ogHoro nojist. Ksanropanue
AJIEKTPOMArHUTHOTO MOJIsI, FAMUJIBTOHUAH
3JIEKTPOMArHUTHOT'O MOJIS U €ro COOCTBEHHbIE 3HAYEHN,
¢otoHbl. OniepaTopbl BEKTOPHOTO MOTEHIMAIA U
HanpsKEHHOCTEH AIEKTPUYECKOTO0 U MAarHUTHOTO MOJIEH.

Bcero ayuTopHBIX 4acoB

16 |

24

[0

Ownnaiig

0

0

0

6 Cemecmp

30

45

0

IlepBblii pa3ae

16

24

0

1-8

IIpudan:keHHbIe METOABI KBAHTOBOM TEOPHH, 0COOEHHOCTH
ONHMCAHUA TOKIECTBEHHbIX YaCTHIL

VYpasuenue Jlunnmana-1lIBuHrepa, nHTErpalIbHOE ypaBHEHUE
B 3ajlaue paccesHus, GyHKuus ['puHa 3a1a4m paccesHus,
6opHoBckoe nmpubmkenue. Kazukiaccuueckoe
npuOIMKEeHNe, KpUTepuil IPUMEHUMOCTH, BOJIHOBAsT (DYHKITHS
YacTUILIBI B KBa3UKJIACCUYECKOM MPUOINKEHUH. Y CIIOBUS
kBaHTOBaHUs bopa-3ommepdenbaa. BepostHocTh
MIPOXO’KICHHSI YAaCTHIIBI 0] 6aphepoM B KBa3UKIACCUYECKOM
npubnmxennu. CTamoHapHas TeOpHs BO3MYIICHUH, IEpBOE U
BTOpPOE MPUOIMKEHHUS TEOPUU, KPUTEPUN IPUMEHUMOCTH,
C/IBUTU YPOBHEHN KBaHTOBBIX cucTeM. CTalmoHapHOE
BO3MYILEHNE BBIPOKAECHHBIX YPOBHEH THUCKPETHOIO CIIEKTPA,
BOJIHOBBIE (DYHKIIUHM HYJIEBOTO MPUOIMKEHUS, CEKYISIPHOE
ypaBHEHHUE I MOMPABOK K SHEPTUSAM ypOBHEH. DPPexT
IIrapka. HecrauroHnapHas Teopusi BOZMYILECHUH, [IEPEXOIbI
MeX/1y KBaHTOBBIMU COCTOSTHUSIMH, alnabaTuyeckue u
BHE3AIHBIE BO3MYILICHUS, IIEPUOJUYECKOE BO3MYIICHUE,
npasuio Gepmu. BapuannoHHbIe OAX0/IbI, MPAMON
BapHalMOHHbIM MeTo Putiia. CuMMeTpusi BOJIHOBOM

Bcero ay1uTopHbIX 4acoB

16 |

24

[0

Onnaity

0

0

0




(YHKITUHU TOXIECTBEHHBIX YaCTUIl OTHOCUTEIEHO
MepECTaHOBOK 000OIIEHHBIX KOOpAUHAT. b030HBI 1
(epMHUOHBL.

9-15 BTopoii paznen 14 21 0
9-15 OCHOBBI PeJISITHBHCTCKONH KBAHTOBOH MEXaHUKH, Bcero aynutopHbIx 4acoB
KBAaHTOBas TEOPUA MHOIOYACTHYHBIX CHCTEM 14 [ 21 [0
VYpasuenust Kietina-I'opnona u Jlupaka. CBoO6ogHOE Ownutaiin
JIBHIKEHUE peﬂﬂTHBI/ICTCKoﬁ YaCTHUIIBI CO CIIMHOM Y5, 0 0 0

COCTOSIHMS C ITOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMU
OHEPrusiMH, AHTUYACTULIBL. Y paBHeHUE [{upaka [1s 4acTUIIbI
BO BHEILIHEM JJIEKTPOMArHUTHOM IToJie. Y paBHeHue [laynu.
JIBM>KEHHE 3apsSKECHHOM 4aCTULBI B IOCTOSSHHOM H
OJIHOPOJIHOM MarHUTHOM I10J1€, ypoBHH Jlannay.
PenstuBucTckue nonpaBku 2-ro NopsAaKa 1o v/C K ypaBHEHUIO
[Taynu, ciuH-OopOUTaTEHOE B3auMoielicTBrE. BekTophl
COCTOSIHUHM M BOJIHOBBIE (DYHKIIMH TOKIECTBEHHBIX O030HOB U
depmuonoB. Onpenenutens Ciatepa, npuanun [laynu.
[Ipencrasnenue uncen 3anonHeHns. CucTeMsl
c1aboB3anMOJICHCTBYIOMNX 0030HOB U (DEPMUOHOB BOJIH3U
T=0. IIpeoOpa3zoBanus boromo6oBa, KBa3MYaCTHUIIBI.
Crnosxenue yrioBelx MOMeHTOB. [lapacocTostHus u
OPTOCOCTOSIHUS aTOMa reiiusi, 0OMEHHOE B3auMo/JIeiicTBUE.
Meroas! Xaptpu u Xaptpu-Poka B TEOPUHU CIOKHOIO aToMa.
[TpubnnxeHne HEeHTPAIBHOIO MOJIs, TEPMBbI aTOMa, TOHKas
CTPYKTypa ypoBHel. KBaHTOBast TEOpUs U3JIyYEHUS CI0KHOTO
aroma. [IpaBuna orGopa Ju1st 3IEKTPUUECKOTO JUIOJIBHOTO
n3nydyeHus. Cl0XHBINA aTOM B IOCTOSSHHOM MarHMUTHOM TIOJI€,
s dext 3eemana, s dekr [amena-baka. [lapamarnetnsm u
JMaMarHeTU3M aTOMOB.

CokpallieHHbIe HANMEHOBAHUSI OHJIAMH OTIINN:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE
OK DNEKTPOHHBIN KypC
I1IM I1oIHOTEKCTOBBINM MaTepuail
111 I1OTHOTEKCTOBBIE JIEKIIUH
BM Buneo-marepuansl
AM Aynno-marepuansl
IIp3 IIpe3eHTanuu
T TecTel
9CM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC M HTEepaKTUBHBINA CANUT
TEMbI CEMUHAPOB
Henean | Tembl 3ansaTuii / Coaep:xanue
5 Cemecmp
1-8 OcHOBHbBIC IOHATHS KBAHTOBOH MEXaHUKH

BonnoBas GyHKIus, aMIuIHTy1a ¥ TUIOTHOCTE BeposiTHOCTU. BonHa e bpoiins. Bomxnosas
MexaHuKa, ypaBHeHue Lllpeaunrepa. KBaHTOBBIE COCTOSIHUS, TPUHITUI CYNIEPIO3ULIUH.
BexTopsl cocTosiHMIA, UX CBS3H C BEKTOPAMHU-CTOJIOIAMU U BOJTHOBBIMH (DYHKITUSIMH.
Matpuunas mexanuka. Oneparopbl QU3NYeCKUX BEJITMYHH, UX COOCTBEHHBIC 3HAUCHUS U




HabroaeMble BeIMYUHBL. JIMCKpETHBIE U HeTpephIBHbBIE CIEKTPhl. Pacnpenenenus
BEPOSATHOCTEH, CpEAHNE 3HAUEHUS, JUCIIEPCUN HAOII01aeMbIX BeUUYUH. Teopus
IIpeICTaBICHUM, KOOPJMHATHOE U UMITYJIbCHOE NpezcTaBieHus. OTHOBpEMEHHAs
U3MEpUMOCTh (u3ndeckux BeanunH. CooTHOLEHHs HeompenenéHHocTH. Kinaccnueckuii
npenen, kBaHToBele ckoOku [Tyaccona. KBanroBas nunamuka, ypaBaenue I eitzenoepra,
ornepatop 3Boironuu. MHrerpans! aBmxkeHns. OQHOPOJHOCTh BPEMEHH U IPOCTPAHCTBA,
M30TPONUS IPOCTPAHCTBA, 3aKOHBI cOXpaHeHUs. CIIMH, CIMHOPBI.

KBanTOBasi MeXaHMKA POCTBIX CHCTEM H KBAHTOBasi TEOPHs PacCessHUA

JInHEeMHbII rapMOHUYECKUI OCLUILISATOP, ONIEPATOPhI MOBBIIEHNS U IOHWKEHU. 3aia4a
nByx Ten. Onepatop opOUTaIbHOIO MOMEHTA, IPOCTPAHCTBEHHOE KBAHTOBAHUE,
cepuueckue pyHkunu. Onucanue ABMKEHHS YaCTUIIBI B IICHTPAIBHOM I10JIE B
cepuuecKkrux KOOpJUHaTaX, ypaBHEHHUE Ul paguanbHoi ¢pyHkuuu. Bogopoaonoao6Hslit
aToM, SHEPreTUYECKUIA CIIEKTP, BOJTHOBBIC ()YHKIIMU CTALlMOHAPHBIX COCTOSHUH, TTIaBHOE,
panuanbHOe, OpOUTAIIBHOE U MArHUTHOE KBAHTOBBIE YKCIIA, KYJIOHOBCKOE (ClIydaiiHOE)
BBIPOXKACHHUE. 3a/1a4a paccessHus, aMIUTUTya paccessHusl. MeTo nmapuuaibHbIX BOJH, (hasbl
paccestHusl, KpUTEPUM MEUIEHHOCTH YacThll. CeueHus: ynpyroro u HEynpyroro
B3auMoeicTBus. [lonHOe ceueHne B3auMoIeiCTBYSI, ONTHYECKas Teopema. Onucanue
CBOOOTHOI'0 3JIEKTPOMArHUTHOTO I10JIs C ITIOMOIIbI0 000OLIEHHBIX KOOPIUHAT U
0000IIEHHBIX UMITYJIBCOB, PyHKIMS ["ammiibTOHA cBOOOAHOTO mosist. KBaHTOBaHUME
3JIEKTPOMArHUTHOI'O MOJIs, TaMUJIBTOHUAH 3JIEKTPOMArHUTHOTO IOJISt U €0 COOCTBEHHbIE
3Ha4eHus1, PoToHBI. OnepaTopbl BEKTOPHOTO IMOTCHIIMANIA 1 HAIPSHKEHHOCTEH
IEKTPUYECKOT0 U MArHUTHOT'O IOJIEH.

6 Cemecmp

IpudankeHHbIe METOAbI KBAHTOBOW TEOPUH, 0COOEHHOCTH ONMMCAHUS TOMKAECTBEHHBIX
YacTHI]

VYpasuenue Jlunnmana-1lIBuHrepa, MHTErpaJIbHOE YpaBHEHHE B 3a/1a4€ PaCCESIHMS,
¢bynkuus ['puna 3agaum paccesnus, 00pHOBCKOe npudmmkeHne. KBasukiaccnyeckoe
npuOIMKEeHNE, KpUTEpUi MPUMEHUMOCTH, BOJTHOBAs! (DYHKIUS YaCTULIBI B
KBa3MKJIACCUUYECKOM NpUOIMKeHUU. Y cioBusl kBaHTOBaHUs bopa-3ommepdenbaa.
BeposTHOCTh MPOXO0KAEHUS YAaCTULIBI 1101 0apbepOoM B KBa3MKIJIACCHUYECKOM IMPUOINKEHUH.
CranuoHapHas TeOpHsl BO3MYIIEHH, IEPBOE U BTOPOE MPUOIMKEHHS TEOPUU, KPUTEPUI
IIPUMEHUMOCTH, CIBUTY YPOBHEN KBaHTOBBIX ccTeM. CTallMOHApHOE BO3MYILEHHE
BBIPOXKJIEHHBIX YPOBHEH TUCKPETHOIO CIEKTPA, BOJIHOBbIE (DYHKIIMU HYJIEBOTO
NpUOINKEHHUS, CEKYIIAPHOE YpaBHEHHUE JUIsl MOMPABOK K HEPTUsAM ypoBHEH. D ekt
[Irapka. Hecranimonapuasi Teopusi BO3MYILEHUH, TEPEX0Abl MEXTy KBAHTOBBIMU
COCTOSIHUSIMH, aiabaTUYeCKUe U BHE3alHbIe BO3MYIICHHUS, IEPHUOJMUECKOE BO3MYIIIEHUE,
npasuio Gepmu. BapuannoHHbIE TOAX0/1bI, IPSIMON BapuallMOHHBIN MeTo PuTia.
CummeTpus BOJTHOBOM (DYHKIIMU TOX/IECTBEHHBIX YaCTHI] OTHOCUTEIBHO NEPECTAaHOBOK
00001EHHBIX KOOpAMHAT. Bo30HbI U (hepMUOHBI.

OCHOBBI PeJIITHBUCTCKON KBAHTOBOW MEXaHUKH, KBAHTOBAasl TEOpHs
MHOT04aCTHYHBIX CHCTEM

VYpaBuenus Kineitna-I'opnona u /Iupaka. CBo001HOE ABMXKEHHE PEIATUBUCTCKON YaCTUIIBI
CO CIIMHOM 72, COCTOSIHUS C TIOJIOKHUTENBHBIMHA M OTPULATEIbHBIMUA SHEPT UMM,
aHTUYacTULBl. YpaBHEeHHE [lupaka /I 4aCTULBI BO BHEIIHEM 3JIEKTPOMAarHUTHOM IIOJIE.
Vpasuenue [laynu. [[Br>keHue 3apsiK€HHOW YaCTUIIBI B TOCTOSIHHOM U OJTHOPOTHOM
MarHuTHOM ToJjie, ypoBHU Jlannay. PensatuBucTckue nomnpaBku 2-ro mopsaKa 1o v/c K
ypaBHeHuto [laynu, cnuH-opOuTaNbHOE B3aUMOICHCTBIE. BEKTOpPBI COCTOSTHUNM U BOJTHOBBIE
(YHKIHU TOXKIECTBEHHBIX 0030HOB U (hepMuoHOB. Onpenenutens CadTepa, IPUHIMIT
[Taymu. IIpencraBnenue yrcen 3anogHeHus. CUCTEMBI c1a00B3aNMOICHCTBYIONTUX O030HOB
u ¢pepmuonoB BOm3u T=0. [IpeoOpa3oBanus boromto6oBa, kBazuvacTuibl. CloxkeHHe
YTJI0BBIX MOMEHTOB. [lapacocTosiHUSI U OPTOCOCTOSIHMSI aTOMa resust, 0OMEHHOe
B3aumozenicrsue. Meronsl Xaprpu u Xaprpu-Poka B TEOPUH CII0KHOIO aTOMA.




[Tpubnmxenne NEeHTPAIHLHOTO MOJISA, TEPMBI aTOMa, TOHKasi CTPYKTypa ypoBHei. KBaHTOBas
TEOpHS U3ITyYCHHS CIIOKHOTO aroMa. [IpaBuiia oTOOpa s SMEKTPUIECKOTO TUTTOIHLHOTO
n3nmydeHusi. CII0XHBINA aTOM B TIOCTOSSHHOM MarHMUTHOM 110J1e, 3¢ dekt 3eemana, ekt
[Tamena-baka. [lapamaraeTism u quaMarHeTU3M aTOMOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

3aHATHS TPOBOJSATCS B WHTEPAKTUBHON ¢opme. Bo Bpems JeKIUM JEKTOp CICAUT 3a
ayJIuTOpPHEH, OLIEHUBAET, HACKOJIBKO BHUMATEIBHO M 3aUHTEPECOBAHO CTYAECHTHI BOCHPUHUMAIOT
MaTepuai, odpallaeTcs K ayIuTOPUHU C BOIIPOCAMHU KaK Ha 3HAHUE MPOUJIEHHOr0 MaTepuana, Tak U Ha
MOHMMaHUE OOCYXKJIaeMOil TeMbl, MpU HEOOXOJUMOCTU HaET [OMOJIHUTENbHBIE 00BsicHeHus. Ilo
Marepuaiy, IpeACTABICHHOMY Ha JIEKLMIX, COCTABISIOTCS TECTOBBIE BOIPOCHI, IPU3BAHHBIE IOMOYb
CTyJIEHTaM OLIEHWUTb, HACKOJIBKO OHM MOHsUIM Marepuan jekuumu. Ha cemunapax, ciemyroomux 3a
JIEKUMSAMU, TPOBOJAATCS MPOBEPKU OTBETOB CTYIEHTHI Ha 3TH BOIpPOCHL. [Ipu nmpoBeneHnn ceMruHapoB
OCHOBHAs 4aCTh pa0dOTHI MO PEUICHUIO 3a7a4 BBITIOJIHIETCS CTYJIEHTAMU CAMOCTOSITEIHLHO, MTOJTyYCHHBIC
pe3yabTaThl BOCIIPOU3BOSTCS HA JOCKE M 00CYXKIaroTcs Bcel rpymnmoi. [1o kaxmoi Teme BbIIaOTCS
JOMAIlIHUE 3aJlaHusl, 4YTOOBl KaXKIBIM CTYIEHT MOT TIPOBEpUTh, TMOHSUI JIK OH MaTepHall,
pa30upaBIINIiCS Ha CeMUHApe, U UMEJ BO3MOXKHOCTD YIYYIIUTh HaBBIKHM PeLIeHUs 3a1ad. B cepenune
U B KOHIIE CEMECTpa MPOBOJUTCS MPOBEPKA, HACKOJIBKO IMOJHO U YCIEIIHO CTYAEHThI PEIIWIN 33a1a41
3amanus. B cocraB 3amaHMs BKJIIOYAETCS HEKOTOPOE YMCIO 3a7ad IOBBIIIEHHOM CII0KHOCTH,
BBIXOJIAILME 32 PAMKH MPOTPAMMBbI, PELICHHS ITUX 3a]a4 HEe CIpalluBaroTca npu npuéme 3aganuid. Ho
CTYJIEHT, 3aMHTEPECOBABIINKCA OIPEAEIEHHBIM pa3lelioM Kypca, MOXKET, pellas d3TU 33JayH,
YIY4lUTh CBOE TNOHUMAHWE mpeameTa. B cepearHe M B KOHLE CEMECTpa MPOBOIATCS JBE
KOHTPOJIbHBIE pa0OThI, HA KOTOPBIX MPEJIararoTcs 3aa4u, aHaJOTUYHBIE TeM, KOTOpbIE pa3Oupainch
Ha CEMHHAapax M BKJIIOYAJIUCh B COCTaB JOMAIIHUX 3aJaHUM.

7. ®OH/J OHEHOYHbLIX CPEIACTB

@DOH/1 OLIEHOYHBIX CPEACTB MO JAUCLUUILUIMHE 00eCreynBaeT MPOBEPKY OCBOEHUS IIAHUPYEMbIX
pe3yabTaToB O00y4eHUs (KOMIETEHIMA W UX HMHAMKATOPOB) MOCPEACTBOM MEPOIPUATUN TEKYIIEro,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJISI IO JTUCLUIUINHE.

CBs3p Mexay GOpMUPYEMBIMM KOMIIETEHUUSMU U (OpMaMU KOHTPOJSI HMX OCBOEHMHS
IIPEJCTaBICHA B ClIEeAYIOLIeH Ta0nuLe:

Komnerennus HNuaukaropsl ATTecTallMOHHOE ATTecTallMOHHOE
OCBOCHUS meponpustue (KII 1) meponpustue (KII 2)
OIIK-1 3-0OIIK-1 9, K-8, K1-16 9, K1-8, K1-15
V-OIIK-1 9, KI-8, KI1-16 9, K1-8, K1-15
B-OIIK-1 9, KH-8, KI1-16 9, K1-8, K1-15
[1K-2 3-I1K-2 3, KU-8, K1-16 9, K1-8, K1-15
V-IIK-2 9, KH-8, KI1-16 9, K1-8, K1-15
B-TIK-2 3, KU-8, K1-16 9, K1-8, K1-15
YVK-1 3-VK-1 9, K1-8, KI1-16 9, K1-8, K1-15
V-VK-1 9, K-8, K1-16 9, K1-8, K1-15
B-VK-1 9, KN-8, K1-16 9, K1-8, K1-15
VKE-1 3-VKE-1 9, K-8, KI1-16 9, K-8, K1-15
V-VKE-1 9, K-8, KI1-16 9, K1-8, K1-15




| B-YKE-1

| D, K1-8, KI-16 | D, KU-8, KH-15

HIkajnbl oneHKH 00pa30BaTENbHbBIX 10CTHKEHUH

[Ikana KaXA0ro KOHTPOJIBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 IO yCTaHOBJIEHHOIO
MakcUMajbHOro Oainia BKIOUMTENbHO. MTOoroBas arrecranus mo nucuuiuiiHe orenusaercs mno 100-
OaJUIbHOM IIKaJe U MpeAcTaBisieT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU

3aJlaHui B paMKax TEKYIIEro ¥ MpoMeKyTOYHOTO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAJIOM:

Cymma OamnioB

OrneHka 110 4-ex
OaJUILHOM IIIKaJIE

OneHka
ECTS

TpeGoBaHus K YPOBHIO OCBOCHHIO
y4eOHOM TUCIUTLINHBI

90-100

5 — «omauunoy

OreHKa «OTIMYHOY» BBICTABISECTCS CTYACHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
IPOrpaMMHBIN MaTepuall, UCYEPIIBIBAOLLE,
MIOCJIE/TIOBATENHLHO, YETKO H JIOTHYECKU
CTPOMHO €ro u3jiaraer, yMeeT TECHO
YBA3BIBaTh TEOPUIO C IIPAKTUKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpadUIeCKOHN JINTEPATYPHI.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

3

«Y00871eMEOPUMENLHOY

OreHKa «XOpOoIIo» BBICTABIAETCS CTYACHTY,
€CJIM OH TBEPZIO 3HAET MaTepHall, TPaMOTHO U
0 CYIIECTBY U3JIaraer ero, He AOIyCKas
CYLIECTBEHHbBIX HETOUHOCTEH B OTBETE HA
BOIIPOC.

OreHKa «yI0BIETBOPUTEIHHO
BBICTABJISIETCS CTYJICHTY, €CIIU OH UMEET
3HAHUS TOJIBKO OCHOBHOT'O MaTepHaia, HO He
YCBOMII €T0 JeTajeil, JOMyCKaeT HeTOYHOCTH,
HEJIOCTaTOYHO MPaBHIIbHBIE (POPMYITUPOBKH,
HapyIICHHS JIOTHIECKON
HIOCJI/I0BATEIILHOCTH B H3JI0KEHUH
MPOrPaMMHOT0 MaTepraa.

Hwxe 60

2 —

«HEYy0081emEeoOPUMENbHO

OI1leHKa «HEYIOBJICTBOPUTEIHHO
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE 3HACT
3HAYNUTENFHON YaCTH POrPaMMHOTO
Mmarepuala, J0MyCKaeT CyIleCTBEHHBIE
omOku. Kak mpaBuiio, oreHka
«HEYIOBJIETBOPUTEIHHOY CTABUTCS
CTy/IeHTaM, KOTOpPbIE HE MOT'YT ITPOIOIDKHUTD
oOydeHue 0e3 JOTONHUTENLHBIX 3aHATHIHA 10
COOTBETCTBYIOIIEN JUCIUILIUHE.

8.  YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECIIEUEHUE
YYEBHOM JUCLHUINIAHBI

OCHOBHAA JIMTEPATVYPA:

1. 530 b43 3angauu o Teopernyeckoit pusmke : yuebHoe nocodue ans By3oB, bypmucrpos C.H.,

benoycos 10.M., Tepnos A.I., lonronpynusiii: 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



