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Abstract

The working program of the discipline "Quantum mechanics developed for
undergraduate students in the field of training 140.800.62 -" Nuclear physics and
technology "in accordance with the OS. FEFU.-18. 02. 2016 year/

Discipline "Quantum mechanics" refers to section B1.VV. OD.1.4. variable
part of the professional cycle of disciplines.

The total complexity of the development of the discipline is 5 credits, 180
hours. The curriculum includes lectures (54 hours), practical classes (54 hours),
independent work and control (72 hours). Discipline is implemented for a 3 course,
5 semester.

The study of quantum mechanics is based on the following disciplines:
"Mathematical analysis", "Atomic physics", "Methods of mathematical physics".

The main provisions of the discipline should be used in the future in the
study of special disciplines.

Purpose.
The purpose of the discipline - the acquisition of systematic knowledge of

the basics of quantum mechanics.
Tasks:
1. Study of the basic principles of quantum mechanics;
2. Mastering the mathematical apparatus of qguantum mechanics;
3. Study of basic concepts and equations of quantum mechanics;

Acquisition of skills to solve problems in the discipline.

To fully master the content of the discipline, students must have prior
competencies:

1. Ability to use basic theoretical knowledge of fundamental sections of

General and theoretical physics to solve professional problems (OPK-3)

As a result of the study of this discipline, students form the following
General cultural/ General professional/ professional competence (elements of
competence).

Code and the wording of competence, Stages of competence OPK-1-ability
to use the basic laws of natural Sciences in professional activities, to apply the
methods of mathematical analysis and modeling, theoretical and experimental
research

He knows the theoretical foundations of quantum theory, the basic physical
systems and the laws described by quantum theory.

Able to solve typical problems of quantum theory, be able to use the
methods of quantum mechanics in the research process



He knows the exact and approximate methods of quantum theory, methods
of mathematical analysis, theoretical modeling. PC-5- the readiness to draw up a
report on the completed task, to participate in the implementation of research and
development results Knows the Scientific directions in which it is necessary to use
the knowledge of quantum mechanics.

Able to apply this knowledge in specific situations
Owns Methods of implementation of research and development results.

The following methods of active/ interactive learning are used for the
formation of the above competencies within the discipline "Quantum mechanics":
discussions during practical classes about different ways of obtaining solutions to
some equations with the involvement of opponents from among students, joint
discussion of the physical meaning of solutions

The discipline ends with the standings in 5th semester and the exam in the
5th semester.



AHHOTALIUA

PabGouass mporpamma ydeOHON mucturuimHbl «KBaHTOBas MexXaHUKa»
pa3paboTaHa i CTYJEHTOB 3 Kypca OakajiaBpuara 1Mo HarpaBJICHUIO MTOATOTOBKU
140.800.62 B cootBercTBuu ¢ OC BO. JIBOY No235 ot 18.02. 2016 T.

Huciurmummaa  «KBaHTOBass ~ MeXaHHWKa»  OTHOCHTCA K pasleny
b1.B.O/l.1.4.BapuatuBHO# yacTh podeCCUOHATIBHOTO IUKIa JUCHUILUIMH. OO01mas
TPYJIOEMKOCTh OCBOCHHS JHUCIMIUIMHBI COCTaBJsAET S 3a4eTHHIX eauHuilbl, 180
4acoB. YUeOHBIM IUIAHOM IPEIyCMOTPCHBI JIeKIMOHHBbIe 3aHATHsA (54 wuyaca),
npakThdeckue 3auaTus (54 gac), camocTosTebHas pabota U KOHTpoub (72 Jaca).
JucuumumHa peanusyercs Ha 3 Kypce B 5 ceMecTpe W 3aBepllaeTcs dK3aMEHOM.
N3yueHne KBAaHTOBOM MEXaHUKH Oa3upyeTcs Ha CIEIYIOMUX JAUCIUILIMHAX:
«Marematuueckuii aHanus», «AToMHas Qusnuka», «MeToasl MaTeMaTH4eCKOH
bu3UKN».

OCHOBHBIC TIOJOKCHHUS AUCHUILIAHBI JOJDKHBI OBITH HCIIOJIB30BaHBI B
TaTbHEHIIIEM MPY N3YUCHUH CHCITUATBHBIX JUCIUTLINH.

Heasb.

[enbs wu3yyeHUs IUCHUIUIMHBI — MPUOOPETEHHE CHUCTEMaTU3UPOBAHHBIX
3HAHUM 110 OCHOBAM KBAaHTOBOU MEXaHUKH.
3apaum:
. U3YYEHHE OCHOBHBIX TPUHIIUIIOB KBAHTOBON MEXaHUKH;
. OCBOEHHE MaTEMATUYECKOT0 arapara KBAaHTOBOW MEXaHUKHU;
. A3y4YE€HUE OCHOBHBIX IOHATUM U YPABHEHUN KBAHTOBOW MEXAaHUKH;
. IpUOOpETeHNE HABBIKOB PEIICHUS 3a/1a4 M0 TUCIHUIUINHE.

JI7151 MOJTHOLIEHHOT'O OCBOEHHUSI COAEPKAHUS JUCUMUIUIMHBI CTYAEHTBI TOJKHBI
o0naaaTh NpeaBapUTENbHBIMA KOMIIETEHIIUSIMU: CIIOCOOHOCTBIO UCTIOIb30BATh
0a30BbIe TEOPETUUYECKHE 3HAHUS (DYHAMEHTAIBHBIX Pa3/iesioB 001 1
TEOpeTHYCCKON (U3UKH s perieHus npodeccuonanpubix 3aaad (OITK-3)

WO DN -

B pesynbrare wu3ydeHHs JAHHOW JUCIUIUIMHBI Y CTYIASHTOB (OPMUPYIOTCS
cleayromme oOIEeKyIbTypHbIe/ obmenpodeccuonanbubie/ mpodeccuoHaIbHbIe
KOMIETEHIIUU (3JIEMEHTHI KOMITETEHITU).

Koa u popmynupoBka dranbl GOPpMUPOBAHUS KOMIIETEHIIHUU
KOMIIETCHIH U
OlIK-1 Teopernueckue OCHOBaHU KBaHTOBOM
CnocoOGHOCTb
3HaeT TEOpPUHU, OCHOBHBIE (PU3MUECKHE CHUCTEMBI M
HCOOJIL30BaTh . o
3aKOHBI, OIIUChIBA€MbIC KBAHTOBOU TCOPHUECH.
OCHOBHBI€ 3aKOHBI
€CTECTBEHHOHAYUHBIX | vy eer Pemars TUIIOBBIE 3a7a4d KBAaHTOBOM TEOPHH,

YMETh  HUCIIOJB30BATbH  MCTO/bL KBaHTOBOM




NUCIHUIUINH B

MCXaHHKH B IIPOLECCEC I/ICCJ'ICI[OBaHI/Iﬁ

npodeccruoHanbHOM
NEeSATEIbHOCTH,
IPUMEHSITH METO/IbI
MaTeMaTU4eCKOro

TouHbIMU U IPUOTM>KEHHBIMH METOAAMU
aHanau3a u .

KBaHTOBOW TEOPHUH, METOAAMU
MOJIEJTUPOBAHUS, Braneer

MaTEMaTUYECKOr0 aHajn3a, TEOPETUYECKOTrO
TEOPETUYECKOTO U

MOJICJIUPOBAHUSI.
AKCIIEPUMEHTAJILHOTO
UCCIIEI0BAHMS
[1K-5 HayuHble HampaBiieHUsI, B KOTOPBIX
I'oToBHOCTB K 3HaeT HE00XO0JMMO HCIO0JIb30BaTh 3HAHUS
COCTABJICHHMIO OTUYETA KBAHTOBOW MEXaHHKHU.
10 BBIMOJIHEHHOMY
3a/IaHHIO, K YYaCTHUIO
BO BHE/PCHUH Veer [IpuMEHSATh 3TH 3HaHUS B KOHKPETHBIX
pe3yJIbTaTOB CHTyallniAX
HCCIIEIOBAHUMN U
pazpaboTok

MeTtonamu BHEApEHUS PE3yIbTaTOB

Bnaneer 8 P pe3y

UCCIIEIOBAaHUM U pa3pabOTOK.

Hnst dopMupoBaHUsl BIIEYKAa3aHHBIX KOMIIETEHIIMI B paMKaX JTUCIUTIIMHBI
«KBaHTOBass MEXaHUKa» MIPUMEHSIIOTCS CJICAYIOIINE METOAbl AKTUBHOTO/
WHTEPAKTUBHOTO OOYUYEHUS: OUCKYCCUU 80 8PEMS NPAKMUYECKUX 3AHANULL NO
0800y PA3IUYHBIX CNOCOD08 NOYUEHUs peueHUll HeKOMOPbIX YPAGHEHUT C
npueieyeHuemM ONNOHEHMOo8 U3 YUCIa CMyO0eHmo8, COBMECHHOe 00CYHCOeHuUe

@usuueckoeo cmulcna peutenuil

I. CTPYKTYPA W COJEPXAHHUE TEOPETHUYECKOWM YACTH

KYPCA (54 gaca)

Pazgen 1. ®u3znyeckne OCHOBbI U MAaTEeMATHYECKH aNNAPAT KBAHTOBOM

Teopuu (649acoB)

Tema 1. U3nyuenue aGcoroTHO 4depHOro teja. Poroddpgexr. Cnexkrp

aToMa BoJ0pojaAa. (2 yaca)

TennoBoe uznydenue. 3akoH Kupxroda. AGcontoTHO dyepHoe Teno. CrnekTp
u3NydeHusi abCcoIoTHO YepHOro Tena. KBaHThl sHepruu U noctostHHas [lnanka.

dotoaddext. CriekTp aToma BoAopoa.
Tema 2. BexTopbl u onepatopsl (3 yac)




JIluHellHOEe BEKTOpPHOE MPOCTPAHCTBO MW e€ro cBoiicTBa. CkansgapHoe
npousBenenue. Hopma Bektopa. JIuHeliHble omnepaTopbl B THIBOEPTOBOM
npocTpancTBe. KommyTtupytomue u He KOMMyTUpYyromue onepatopbl. CBoiicTBa
COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX JIMHEHHBIX  CaMOCOIPSKEHHBIX
ONEPaTOPOB.

Tema 3. Teopust npeacraBiaenuii (3 yac)

Matpuiiel  OmepaTopoB M TMPEACTABICHUS  BOJMHOBOM  (DYHKIIHH.
DKBHUBAJIECHTHOCTh  JIFOOOTO  MPEJCTaBJICHUS  TUIbOEPTOBA  MPOCTPAHCTBA
MatpuyHoMy. Ilepexoa OT OJHOIrO MPENCTaBICHUS K APYroMy KaK YHUTApHOE
npeobpazoBanue. KoopamHaTHoe W UMIYJIbCHOE IpecTaBiIcHUs. BoiHoBas
(GyHKITUS, €€ BEpOSTHOCTHASI MHTEPIIPETaIusI.

Tema 4. YpaBHeHnue nBu:xeHus (4 yaca)

Bpemennoe ypaBHenne Illpenunrepa. IlpuumHHOCTh. I[LIOTHOCTH TOTOKA
BepOSITHOCTA. CTanuMOHApHBIE COCTOSAHUSA. PelieHne 3amadyd C  Ha4aJIbHBIMH
YCJIOBUSIMH. 3aBUCUMOCTb CPETHUX OT BpeMeHU. IHTerpanbl IBUKEHUS.

Paznea 2. Ilpocreiimue To4HO pemiaemble 3aga4u (10 yacos)

Tema 1. IloTrenuuanbHas ssmMa (2 yaca)

Koneunas notenuanbHas sima. Jluckpetnoiii cnektp. TyHHeIbHBIN 3P QeKT.

Tema 2. 'apMonn4yeckuii ocuuIsaTop (4 yaca)

Crnextp sHepruil. BonHoBbeie ¢ynkumu. HysneBas sHeprust rapMOHUYECKOTO
OCIMJISITOPA U COOTHOILIEHHE HEOMPEAEICHHOCTH. [ apMOHNYECKUI OCUUILISTOP B
MPEACTABICHUH ONIEPATOPOB POKIACHUSA-YHUUTOKEHUS.

Tema 3. KysonoBckuii noreHuuaa (4 yaca)

JIBrkenue B lLeHTpaibHOM moje. CHekTp W BOJHOBBIE (DYHKIIMU aToma
BOJIOPOJIA.

Pa3nen 3. MoMeHT UMNyJIibca B KBAHTOBOI Teopuu (6 4acoB)

Tema 1. OpouTanbHblii MOMEHT HMITYJIbca (3 yac)

MarHuTHbpli ¥ MEXaHMYEeCKU MOMEHT atoma. CoOCTBEHHbIE 3HAUYEHUS U
coOCTBEeHHbIE (PYHKIMM MOMEHTa wumnylbca. CroxkeHHe JIByX MOMEHTOB
MMITYJIbCA.

Tema 2. Crimn (3 yac)

Cniun snektpona. CrinHoBblie GyHKUMU. YpaBHenus [aymu. [Tpunnun [Taymnu.
[Iepronnueckas cucteMa 3J1IeMEHTOB MeHierneena.

Paznen 4. Ilpuban:keHHbIe METOAbI BLIYHCJIEHNSI COOCTBEHHbIX 3HAYEHUI
U cOOCTBeHHBIX PyHKIMII onepaTopoB (4 yaca)

Tema 1. Teopusi BO3MYIIeHUI B COCTOSIHUAIX C JUCKPETHBIM CIIEKTPOM (2
yaca)

Teopus BO3MylIEHUN (HEBBIPOKIECHHBIE COCTOSIHUS). Teopus BO3MYLIEHUMN
IIpU HAJIMYUM BBIPOXKJAECHUSA. Teopus HecTallMOHApHBIX Bo3MyulleHuW. Ilepexon
CUCTEMBI U3 OJTHOI'O COCTOSIHHS B APYrO€ MO/ JEHCTBUEM BO3MYIICHUS.

Tema 2. /I[pyrue npudau:xeHHbIe MeTObI (2 yaca)

Bapuanuonnsii METO/I. Meton KaHOHUYECKUX npeoOpa3zoBaHUA.
WurerpanbHas ¢popma Teopur BO3MYUIEHUH.



Pa3nen 5. CiuH 1 ToKaecTBeHHOCTH YacTHll (10 yacoB)

Tema 1. Comn. TokaecTBeHHBbIE YaCTHIIBI. (24ac)

Omneparopel cninHa. Martpuusl Ilaynu. CoOGcTBeHHbIE (DYHKIMM OIepaTopa
cnrHa. Marpuia noBopoToB.

[IpuHIMIT  TOXJIECTBEHHOCTM 4YacTull. YpaBHeHue Ilpenunrepa s
TOXJACCTBEHHBIX YacTUL. CHMMETpPUYHbIE U AHTUCUMMETPUYHBIE COCTOSHUS.
Cxembl OHra. BosiHOBbIE YHKIIUU CUCTEMBI ABYX JJIEKTPOHOB.

Tema 3. ATom resius (2 4ac)

DIleMeHTapHasl TEOPUsI OCHOBHOT'O COCTOSIHUS aTOMOB C ABYMS JJIEKTPOHAMHU.
Bo30Oyxnennsie coctosHus aroma remus. Opto — u maparenuit. OOMeHHOE
B3aUMOJICHCTBUE B CUCTEME JBYX AIEKTPOHOB.

Tema 4. Onucanue MHOT03JIEKTPOHHBIX cHcTEM (6 YacoB)

MeTton camocoriacoBanHoro nois (meron Xaptpu — @oka). CraTuctuyeckas
Mozenb aroMa (Meton Tomaca — @epmu). Ilepuonnueckas cucTeMa XUMUYECKHUX
aneMmeHToB (Meneneena).

Pa3nes 6. BropuuHoe KBaHTOBaHHe B cucTeMe 0030HOB (4uaca)

Tema 1. ®oTonbI (2 yaca)

CoOcTBeHHBIE KOJIeOaHUsl U KBAHTOBAHUE JICKTPOMArHUTHOTO T0J1sl. DOTOHBI
C OMpEJICICHHBIM MOMEHTOM M YETHOCTHIO.

Tema 2. ®ononbl. B3anmopaeiictBue B cucreMe 0030HOB (2 yaca)

BtopuuHnoe kBaHTOBaHWe ympyroro moyisi. @OOHOHBI B TpEeXMEpPHOM
KpUcCTaJLJIE.

Paznen 7. BropuuHoe kBaHTOBaHUE B cucTemMe (pepmmnoHoB (4 yaca)

Tema 1. Cucrema HeB3auMoAeHCTBYIOINX (pepMHOHOB (2 yaca)

[IpencraBiieHre 4Wcesl 3alOJHEHUS JJISI CHUCTEM HEB3aUMOJICHCTBYIOUIUX
dbepmuonoB. OHeprus @Depmu. «JlpipouHoe» mnpeactaBiacHue. XHUMHUYCCKHUI
MOTEHIHAIL.

Tema 2. Cucrema B3aumMoaeicTByomux ¢pepmMuoHoB (2 yaca)

[lapnoe B3aumopeiicTBue B cucteme ¢epmuoroB. KaHoHmueckoe
npeoOpa3zoBanue boromo0OoBa. BzaumonelcTBUe HIEKTPOHOB C  (poHOHAMU
MeTasuia. OCHOBBI TEOPUU CBEPXIIPOBOIUMOCTH.

Pa3znen 8. Yupyroe paccessnue yacruil (4 4acos)

Tema 1. Paccesinue yacTun 0e3 cnuHa (2 yaca)

AmmuuTtyna U cedeHue paccesHusa. YpaBHenue (Illpemunrepa) Tteopun
paccesnus. @Dynkums ['puna. [lpubmmxkenue bopua. PaccessHue ObICTpBIX
3apsKEHHBIX YaCTUIl aTOMaMH.

Tema 2. ®a3zoBasi Teopus paccesinud (2 yaca)

Merton napiuanbHbiX BoJiH. UHTerpanbHoe ceueHue paccestHus. Onruueckas
TeopeMa. YIpyroe paccessHue MeJIEHHbIX YaCTUL. YTIPYrO€ paccesiHue B
KYJIOHOBCKOM TIOJIE.



1. CTPYKTYPA U COJEP)KAHUE NMPAKTUYECKOM YACTH
KYPCA
IpakTHyeckue 3anaTus (54 yaca)

3anstue 1. OCHOBHbBIC MOHATHS TEOPUH JIMHEHHBIX OMEepaTopoB. (3 yaca)

3anstue 2. CoOCTBEHHbIE (PYHKINN, COOCTBEHHBIE 3HAUECHMSI, cpeHue. (3
yaca)

3anstue 3. CranmmoHapHBIE COCTOSIHUS AUCKPETHOTO CIIeKTpa. (3 Jaca)

3anstue 4. CocTosiHUSL HEMPEPBIBHOTO criekTpa. [Ipoxoxkienue yepes
MOTEHIIUAJIbHBIC Oaphephl. (3 Jyaca)

3ansTtue 5. CucTeMbl ¢ HECKOJIBKUMHU CTETIEHSIMU cBOOObI. YacTuiia B
NepPUOIMYECKOM NoTeHIHae. (3 yaca)

3ansatue 6. O0Me cBOMCTBA MOMEHTa UMIYJIbca. (3 Jaca)

3anstue 7. COCTOSHMS C MaJoW 3Hepruen cBsi3u. YacTriia B COBMECTHOM
M0JIe€ KOPOTKOACHCTBYIOIIETO U JAIHHOACUCTBYIONIETO MOTEHIMAOB. (3 yaca)

3ansarue 8. CHCTeMBI ¢ akCHalIbHOW cuMMeTpurei. (3 yaca)

3anarue 9. Croun. (3 gaca)

3anarue 10. i3smenenue cocrossHusa Bo BpeMeHu. [Ipencrasnenne
[pénunrepa. J[Bu>xeHHE BOJHOBBIX MMAKeTOB. (3 yaca)

3anstue 11. MI3MeHenne Bo BpeMeHU (pu3ndeckux BeauunH. HTerpasbl
nBHKeHH. (3 Jaca)

3anstue 12. CrauroHapHbBIE COCTOSHUS YaCTHUIIbI B IPUCYTCTBUU MATHUTHOTO
noJis. (3 yaca)

3ansitue 13. I3MeHeHne coCTOSIHUI BO BPEMEHU B IPUCYTCTBUU MATHUTHOTO
noJis. (3 yaca)

3anstue 14. MarautHoe noJjie OpOUTaIBHBIX TOKOB M CTUHOBOTO MAarHUTHOTO
MoMmeHTa. (3 Jaca)

3ansTtue 15. CranmoHapHas TEOpHUs BO3MYIIICHUH (IUCKPETHBIN CIIeKTp). (3
yaca)

3anstue 16. Bapuannonnsiii MeTo. (3 yaca)

3anatue 17. BHezanHbie Bo3aelcTBus. (3 yaca)

3ansTtue 18. Annabatnueckoe mpubamkeHue. (3 Jaca)

I1l. YYHEBHO-METOANYECKOE OBECIIEHEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

Y4ebHO-MeToAMueCKOe obecrieueHune CaMOCTOSITEIIbHON paboTHI
oOyyaromuxcss 1o guciuiuiiHe «KBaHTOBasS MeXaHWKa» TPEACTABICHO B
[Tpunoxenuu 1 u BKiIto4aeT B ceOs:

[Tnan-rpadvk BBHIMOTHEHHUS] CAMOCTOSITETLHOW pabOThI MO TUCHUILUIMHE, B TOM
qrcIie IPUMEpHBIE HOPMBI BPEMEHH Ha BBITIOJTHEHHE 10 KXKIOMY 33JIaHUIO;
XapakTepucTUKy 3aJaHuil I CaMOCTOSITENBbHONH pPabOTBl  CTYIAEHTOB W
METOIUYECKIE PEKOMEH/IAINH TI0 UX BBITTOJIHEHUIO;



TpeOoBaHUsI K MPEACTABICHUI0 U OQOPMIICHUIO PE3YJIBTATOB CaMOCTOSITEIbHON

paboTHI;
Kputepun o1ieHKH BBHITIOTHEHHUS CAMOCTOATEILHON PaOOTHI.

Hpuioxenne 1

IV. KOHTPOJIb JOCTUXKEHUS LEJIEN KYPCA

No KonTponupyemeie OneHOYHbIE CPEICTBA -

n/m | Momynu/ paszaeinsl / TeMbl Konp! u 3Tamnst HauMEHOBAaHHE
JUCIUTLINHBI hopMHUpOBaHHS Texymuit [IpomexxyTouHas
KOMHCTGHHI/Iﬁ KOHTPOJIb arrecranuda

1 | Pasnen 1. ®usuueckue 3uanue, | YO-1 3ayeT, BOMPOCHI
OCHOBBI KBaHTOBOU OIIK-1 | ymenue | (cobecenoB | Nel -6
TEOpUHU ITK-5 aHue)

2 | Pazmen 2. OIIK-1 | 3uanue, | YO-1 3adeT, BOIPOCHI
MaremaTuueckuii ymenue | (cobecenoB | Ne 7 - 15
anrapaTr KBaHTOBOU aHue)

TEOPHH

3 | Paznen 3. OIIK-1 |3nanme, | YO-1 3adeT, BOIPOCHI
[TpocTeiimue To4HO ymenne | (cobecemon | Ne 15 - 20
pelaeMble 3a1a4u aHue)

4 | Paznen 4. MomeHT OIIK-1 | 3nanme, | YO-1 3ayeT, BOMPOCHI
UMITYJIbCA B ymenue | (cobecenon | Ne 21 - 27
KBaHTOBOM T€OPUHU aHue)

5 | Pa3pgen S. OIIK1 PBaanme, |VYO-1 Ne 28 -31
[TpubnmxeHHbIE ymeHue | (cobecenon
METO/Ibl BEIYHCIICHHUS aHue)

COOCTBEHHBIX
3HAYECHUH U
COOCTBEHHBIX
GbyHKIIMIA OnepaTopoB

6 | Pazgen 6. CuH u OIIK-1, | 3uanme, | YO-1 Ne 32 -34
TOXJIECTBEHHOCTD ymeHue | (cobecenon
YaCTHII aHue)

7/ | Pazgen 7. Bropuunoe | OIIK-1, | 3nanue, | YO-1 Ne 35 -41
KBAaHTOBAaHHE B yMmeHue | (cobecenon
cucreme 0030HOB aHue)

8 | Paznen 8. Bropuunoe | OIIK-1 | 3nanue, | YO-1 Ne 42
KBAaHTOBAaHHE B yMmeHue | (cobecenon
cucrteme (epMHUOHOB aHue)

9 | Pazmen 9. Yopyroe OIIK- | 3Hnanume, | YO-1 Ne 43 - 46
paccessHUue 4acTHI] ITIK-5, | ymenue | (coGecenon

aHue)

10 | Pazgen 10. Heympyroe | OIIK-1, | 3nanue, | YO-1 Ne 47

paccestHue 4acTHIl I1K-5 yMeHue | (cobeceoB




| | | ame) | |

V. CIIMCOK YUYEBHOM JUTEPATYPbHI U UHOOPMAIIMOHHOE
OBECIIEYEHME JJUCIUIIJINHBI

OcHoBHas JuTEparypa
(anexmponmvie u neyammbvie u30amUs)

1. Hlnonsckuii 2.B. Atomuas ¢pusuka. Tom 2. OCHOBBI KBAHTOBOW MEXaHUKU
U CTPOEHHUE 3JIEKTPOHHOM 000J0uku. 6-¢ m3a, crep. M.: Jlanb, 2010. - 448 c.
http://e.lanbook.com/books/element.php?pll_id=443

2. laBeiioB A. C. KBaHTOBast MexaHuKa: yueOHoe rmocooue. 3 uzj., cTep.
CII6: bXB-IletepOypr, 2011. - 704 c.
http://znanium.com/catalog.php?item=booksearch&code=kBantoBas%20Mexanuka
#none

3. baoxunnes JI.M. OcHOBBI KBAaHTOBOW MEXaHUKH. 7-¢ u3i., ctep. M.: Jlans,
2004. - 672 c. http://e.lanbook.com/books/element.php?pll_id=619

4. Kapnos H.B., Kupuuenko H.A. HauanbHble T71aBbl KBAHTOBOW MEXaHUKH.
M.: ®uzmatiumt, 2006. - 360 c.
http://e.lanbook.com/books/element.php?pll_id=2193

5. CaBenveB UM.B. OcHoBwl Teopernueckod ¢uszuku. B 2-x 11. Tom 2.
KsantoBags  wmexanuka. 3-e w3d., M.:. Jlaws, 2005. - 928 c.
http://e.lanbook.com/books/element.php?pll_id=621

6. Jlemumouu b.I1. MaremaTndeckre OCHOBEI KBAHTOBOM MEXaHUKH. 2-¢,
ctep. M.: JIans, 2005. - 200 c.
http://e.lanbook.com/books/element.php?pll_id=604

JlonmoHUTEILHASA JUTEPATypa
(anekmponHbie u nevammuvle u30aHLsY)

1. Hupax I1.A. Ilpuniunel kBaHTOBOM MexaHuku. M. @u3zmatrus. 1960.
2. Jlanpay JI./., Jiupmmn E.M. KantoBast mexanuka. M. @usmarrus. 1974.

3. CoxonoB A.A.JlockytoB KO.M., Tepuo FO.M. KBantoBas mexanuka. M.
[Ipocsemenue. 1965.

4. O.J1.Tumodeenckas, O.A.XpycraneB JIekiuu 1Mo KBAaHTOBOW MEXaHHMKE
M. PX 1. 2007.

5. boywm A. KBaHTOBasi MexaHuKa, OCHOBBI U npuiioxkeHus. M. Mup. 1990.


http://e.lanbook.com/books/element.php?pl1_id=443

6. Tlamuukuit B.M., KapnakoB b.M., Koran B.M. 3amaun mo kBaHTOBOA
Mexanuke,M.1981.

7. ®morre 3. 3agaun o kBaHTOBOM Mexanuke, T 1,2. M. 1974.

8. Koram B.M., Tamunkuit B.M. COopHuk 3agad 10 KBaHTOBOM
Mmexanuke.M.I'octexuzaar, 1956.

9. Tompaman W.M., KpuBuenkoB B.J[. COopHuMK 3amady 1o KBaHTOBOM
Mmexanuke.M.I'ocrexusgar, 1957.

Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HHTEepHET»

1. http://www.physbook.ru/
2. http://hep.phys.msu.ru
3. http://elementy.ru/trefil/20

4. http://www.femto.com.ua/articles/part 1/1557.html

5. http://www.quantumintro.com/

6. http://phys.org/physics-news/quantum-physics/

7. http://www.bbc.co.uk/science/space/universe/questions_and_ideas/quantu

m_mechanics

VI. METOANYECKHUE YKA3AHUS ITO OCBOEHUIO TUCHUTIJIMHBI

JlekIIMOHHBIE 3aHATUST OPUEHTHUPOBAHBI HA OCBEIICHUE BBOJHBIX TEM B
KaXIbId pa3fieNl Kypca W MPU3BaHbl OPUEHTUPOBATH CTYJIEHTOB B IPEIJIaracMoM
Marepualie, 3aJ0KUTh HAayYHbIE U METOJIOJOTHUYECKHUE OCHOBBI ISl JdaidbHEUIIEH
CaMOCTOSATENbHOM pabOTHI CTYICHTOB.

BaxxHoli siBisieTcs caMocTosITeNbHAS paboTa 1mo Kypcy. B xome 3Toit paboThl
CTYJICHTbl OTOMpPAIOT HEOOXOJMMBIM MaTepuand IO H3y4YaeMOMYy BOMpPOCY U
aHAIM3UPYIOT €ro.

Memoouueckue ykazanus no coave 3auema.

3adeTbl MPUHUMAIOTCS  BEAyIUM  TpernojaBareneM. [lpu  Gombiiom
KOJIMYECTBE TPYMI Yy OJHOTO MPENoJaBaTeNis WU TpH OOJBIION YHCICHHOCTH
MOTOKAa IO PACTOPSHKEHUIO 3aBeayromero kadeapor (3aMecTuTenss JAUPEKTopa
bunmana mo y4eOHOW M BOCTIHMTATENLHON paboTe) JOMyCKaeTcs MPUBJICUYCHUE B
MOMOIIb BEIYIIEMY MTPENO/IaBaTellio IPYTruX NpenogaBaTesiei.

®dopma mnpoBeneHus 3aueta (YCTHas, MUCbMEHHAs U JIp.) YTBEpXKAaeTcs Ha
3acenaHuud Kadeapbl MO COMTACOBAHMIO C PYKOBOJIUTEIEM B COOTBETCTBUM C
paboueit mporpamMMoi yaeOHOM TUCIIUIUIAHEI.


http://elementy.ru/trefil/20
http://www.femto.com.ua/articles/part_1/1557.html
http://www.quantumintro.com/
http://phys.org/physics-news/quantum-physics/

Bo Bpemsi mpoBeieHHs 3adyeTa CTYIEHTHI MOTYT MOJb30BaThCsi paboueit
porpaMmMoil y4eOHOM AUCHUIUIMHBI, a TaKXe C pa3peuieHusl NpernojaBaTrels,
IPOBOJALIEIO 3a4eT, CIPABOYHOM JUTEpPATYypoll W JAPYTMMH I[OCOOHMSIMU
(yueOHMKaMH, y4eOHBIMU TIOCOOUSIMHU, PEKOMEHI0BAHHON JIUTEPATYPOH U T.11.).

3a4yeTHbIE BEJOMOCTH SIBIIIFOTCSI OCHOBHBIMU NEPBUYHBIMHU JOKYMEHTAMHU 10
y4eTy yCHEeBAa€MOCTH CTYIECHTOB. AJIMUHHUCTPATOPbI 00pa30BaTEIbHBIX MPOTPaMM
JI0 Hayajla MpoIleaypbl MpUEeMa 3a4eTOB M 3K3aMEHOB (HOPMHUPYIOT 3a4eTHO-
HK3aMEHAI[MOHHBIE BEJOMOCTH.

[Ipu siBKe Ha 3K3aMeHbl W 3a4eThl CTYACHTHI 00s3aHBl MMETh MpH cede
3a4ETHYI0 KHWKKY, KOTOPYIO OHM IPEIBABIISIOT 9K3aAMEHATODY.

[IpenonaBarenp 3amoiaHSAET COOTBETCTBYIOIIME TIpadbl 3a4E€THOM KHUKKU
CTYIACHTAa, @ MMEHHO: Ha3BaHUE JMCLUUIUIMHBI 3allMCBIBAETCS IOJHOCThIO, 0O€3
COKpAIIEHH, B COOTBETCTBUHU C YUEOHBIM IJIAHOM, TAaKXKE€ YKa3bIBaeTcsa (haMuiIus
IIPENOIaBaTENs, OLICHKA, AaTa, IOANKUCH, TPYI0EMKOCTh TUCHUIIIMHBL, YKa3aHHas B
HK3aMEHAIMOHHON BEJOMOCTH WJIH JIUCTE.

[Ipu mpoMekyTOUHOM aTTecTaluy 00y4YarolUMCs YCTAHABIMBAIOTCS OLICHKU:
I10 3a4€TaM: «3aYTEHO» U «HE 3aYTEHOY.

B 3a4eTHyI0 KHMXKKY CTyAE€HTa U B DK3aMEHAI[MOHHYI0 BEAOMOCTH BHOCSTCS
TOJIBKO TIOJIOKUTEJIbHBIE OLEHKH, HEYJOBJIETBOPUTEIIBHBIE OLICHKH BHOCATCS
TOJIBKO B JK3aMEHALIMOHHYIO BEIOMOCTb. [Ipu 3amoimHeHMM BEIOMOCTH HE
JIOTIYCKalOTCA MPOUYEPKH WM He3anolHeHHble rpadbl. HesBka cTygeHTa Ha 3ader
0e3 yBaXHUTEJIbHOM MPUYMHBI MOXET OBbITh 3acudTaHa Kak [OJIyueHue
HEYZOBJIETBOPUTEIBHON OLIEHKH, IPU 3TOM B BEIOMOCTH JEJIAETCS 3alUCh «HE
SABUIICS.

OneHKY, BBICTABICHHBIE YK3aMEHATOPOM IO UTOTaM 3a4€TOB, HE MOIJIEKAT
IIEPECMOTPY.

CTyneHT, He COrJIacHBIN C BBICTABJICHHOUW OLIEHKOW, UMEET MPaBO B TEUCHHE
clieyromiero padodero JHS MOJaTh 3asBJICHHUE, COTJIACOBAHHOE C PYKOBOIUTENIEM
OOII, na ums nupekropa lkonsl (pummana) ¢ mpocb0Oit 0 mepecaadye IK3aMeHa
KoMuccud. B ciiydae 000CHOBAHHOCTH TOJIAHHOTO 3asBiieHHs] qupekTop LIKosibl
CO37aeT KOMHCCHIO B COCTaB€ He MeHee 3 MpoUIbHBIX MpenofaBaTesied Io
cooTBeTcTBYIOIIEer Kadenape. OlleHKa, TMOJyYE€HHAass CTYIEHTOM BO BpeMs
repecaayu dK3aMeHa KOMUCCHH, SIBISIETCS OKOHYATEIIbHOM.

VIl. HIEPEYEHb UHO®OPMAIIMOHHBIX TEXHOJIOTUI U
IMPOT'PAMMHOI'O OBECIIEYEHUA

[lpu ocymectBieHMr 00pa30BaTENBHOTO MpoIecca  CTYACHTAaMH U
poEeCCOPCKO-TIPENOAABATEILCKIM ~ COCTAaBOM  KCIIOJIB3YETCS  CIICAYIOIIEe



nporpammHoe obecrieuenne: Microsoft Office ( Excel, PowerPoint, Word u T. n),
Open Office, mporpamMmmHOe obOecriedeHrne IIEKTPOHHOTO pecypca caita JIBOY,
Bkirouast DbC JIBDY.

[Ipu ocymiecTBieHun 00pa3oBaTeNILHOTO TMpoIllecca  CTyIEHTaMU |
po(heccopCKO-IPEenoiaBaTeIbCKUM ~ COCTaBOM  HCIIOJB3YIOTCS  CIIEAYIONINE
uHbOpMaIlMoHHO crpaBouHble cucteMbl: OBC JIBOY, Oubmmuoreku, pecypchl u
MOPTAJIBI TI0 €CTECTBO3HAHUIO.

ViIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCHUITJINHBI

CBGI[CHI/IH 0 MAaTCPHAJIbHO-TCXHHYCCKOM oOecricyeHuu | OCHAIlICHHOCTH
O6pa30BaT€JIBHOFO mponecca: JCKIUOHHBIC U IMPAKTUYCCKUC 3aHATHA ITPOXOIAT B

ayIUTOPHUSX, 000PYAOBaHHBIX COOTBETCTBYIOIIUM 00OPYOBAHUEM.

IX. YHEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSH
ITo nucuuninHe «kKBaHTOBasi MeXaHUKA»
Hanpagsenue noarorosku 140.800.62
SAnepHbie PU3MKA U TEXHOJIOTUU
dopma NOArOTOBKYU OYHAS

BaaguBocTok
2017



Iinan-rpaduk BoINOJHEHUS CAMOCTOSAITEILHOM Pa00ThHI MO JUCUMUILIIMHE:

Jara/cpokn
BBIIOJIHEHUS

Bun

CaAaMOCTOATEJIbLHOM

padoThI

dopmMa KOHTPOJIA

HopMsbl BpeMeHu
HA BBINOJIHEHHE

2 Henend

IToaroroBka k
CEMUHAPCKUM
3aHATUAM

YO-1 (cobecenoBanue)

5 vacos

4 nenens

IToaroroBka k
CEMUHAPCKUM
3aHATASAM

YO-1 (cobecenoBanue)

5 gacoB

6 Henmens

IloaroroBka k
CEeMHHAPCKUM
3aHATUIM

YO-1 (cobecenoanue)

5 4vacos

8 Henens

IloaroroBka k
CEMHHApPCKUM
3aHATHSIM

ITP-2 (koHTpOIBHAS
pabora)

5 gacoB

10 uenens

IloaroroBka k
CEMHHAPCKUM
3aHATUIM

YO-1 (cobecenoanue)

S4yacoB

12 mepnens

IloaroroBka k
CEMHHApPCKUM
3aHATHSIM

VO-1 (cobecenoBanrie)

5 gacoB

14 wenens

IloaroroBka K
CEMHHApPCKUM
3aHATUIM

YO-1 (cobecenoanue)

5 yacos

16 nenens

IloaroroBka k
CEMUHAPCKUM
3aHSTHIM

YO-1 (cobecenoBanue)

5 gacoB

18 uenens

IloaroroBka K
CEMHHApPCKUM
3aHATUIM

[1P-2 (koHTpoNbHAS
paborta)

5 yacos

XapakTepucTHKA 3aJaHUH VISl CAMOCTOATEILHON PadoThI CTYICHTOB U

METOAUIECCKHUE PEKOMECHAAINUH 110 UX BBINNOJTHCHHUIO

CamocrosiTenpHast paboTa MOMOTaeT CTyACHTaM:
Oesraoemsv 3HAHUAMU

Urenne tekcta (yueOHHMKa, TEPBOMCTOYHWKA, JOMOIHUTEILHON JIUTEPATYpHI,
COCTABJICHHE TUIaHA TEKCTa, Tpaduueckoe HU300paKeHHUE CTPYKTYphl TEKCTa,
KOHCTICKTUPOBAHHUE TEKCTa, BHIITUCKU U3 TEKCTa paboTa cO CIpaBOYHUKAMHU M JIP.
CIIPABOYHOM JIUTEPATYPOU, UCTIOJIB30BAHNE KOMIIBIOTEPHOM TEXHUKHA U UHTEPHETA.

3a1<pemz;zmz; U cucmemamu3uposams 3HAHUA.



Pabora ¢ KOHCHEKTOM JieKIuU, OOpabOTKa TEKCTa, MOBTOpHas paboTa HaJ
yu4eOHBIM  MaTepuaioM  yuyeOHHKA, IEPBOMCTOYHUKA,  JOMOJIHUTEIHHOU
JUTEPATYPHI, a0 U BUACO3ANUCEN.

CamocTosATenpHass padoTa MOXKET OCYUIECTBIATHCA WHAMBUAYAIbHO WU
rpynmnamMu CTYIACHTOB B 3aBHCHMOCTH OT IIeJid, 00beMa, KOHKPETHOW TEMAaTHUKH
CaMOCTOSITENIbHOM paboThl, YPOBHS CIIOKHOCTH U YPOBHSI YMEHUHN CTYICHTOB.

KoHTposib  pe3ynbTaToB caMOCTOSITENIBHOW pPaOOThl  CTYIEHTOB  JOJDKEH
OCYIIIECTBIISTHCS B Tpelieiax BPEMEHH, OTBEIACHHOTO Ha 00s3aTelbHbIC YUCOHBIC
3aHATHS U BHEAYJIUTOPHYIO CAMOCTOSTEIBHYIO paObOTy CTY/ICHTOB IO TUCIIUTUIHHE,
MOJKET IPOXOANTH B MMCbMEHHOM, YCTHOM MIIM CMEIIaHHOHN Qopme.

CamocTrosiTeibHAsA pad0Ta HA JIeKIHH

Crnyiianue M 3anuch JEKUUA — CIOKHBIM BUJ BY30BCKOM ayJUTOPHON padOTHI.
BHumaTenbHOE  ClylIaHWE M KOHCIEKTHPOBAaHWE JIEKUUMH  Mpeanosaraer
WHTCHCUBHYIO YMCTBEHHYIO JIEATEIBHOCTh CTy/IeHTa. KpaTkue 3amucu JeKIui, ux
KOHCIICKTUPOBAaHHE MOMOTAaeT YCBOWTH y4eOHbIM maTtepuan. KoHcmekT sBisercs
MOJIE3HBIM TOT/A, KOTIa 3alIMCaHO CaMO€ CYIIECTBEHHOE, OCHOBHOE M CIEIAHO 3TO
caMuM CcTyJaeHToM. He Hafo cTpeMuThbCs 3amucaTh JI0CIOBHO BCHO JIEKIUIO. Takoe
«KOHCIIEKTUPOBAHNUE» TPHUHOCUT OOJbIIE BpeAa, YeM IMOJb3bl. 3aluCh JICKIIHMA
PEKOMEHYETCSI BECTH IO BO3MOXHOCTU COOCTBEHHBIMU (POPMYIMPOBKAMH.
XKenarenpHo 3anKCh OCYIIECTBIATh HA OJJHOW CTPAHUIIE, A CIECTYIOIIYIO OCTABIIATh
U TpOpabOTKU Y4eOHOro MaTepuaa caMOCTOSITENIbHO B JIOMAlIHUX YCJIOBHSIX.
KoHcnekT jekuuu ydine MnoApas3ieisTb Ha MyHKTHI, naparpadsl, coOirogas
KPacHYI0 CTPOKYy. DTOMYy B OOJBIION CTENEeHH OyAyT CIIOCOOCTBOBATh IYHKTHI
IUIaHa JIEKLUWHU, MpeJIokKEHHbIe MpenofaBaTesaM. [IpuHIMNMANbHBIE MecTa,
onpeneneHusi, (GOpMyabl W JIPYyroe CIeayeT CONpPOBOXKAATh 3aMEYaHUSIMHU
«BAXHOY», «0CO00 BaKHO», «XOPOILIO 3alIOMHUTH» U T.N. MOXKHO JENaTh 3TO U C
MOMOIIIbIO PA3HOLIBETHBIX MAapKepoB WM pydek. Jlyuyme ecnu oHM OyayT
COOCTBEHHBIMU, YTOOBI HE MPHUXOAWIOCH MPOCUTh WX y OJHOKYPCHHUKOB U TEM
caMbIM HE€ OTBJEKaTh HMX BO Bpems Jjekuuu. llenecoobpazHo paszpaboTaTh
COOCTBEHHYIO «Mapkorpaduio» (3Ha4Kd, CHUMBOJIBI), COKpaiieHus cioB. He
JUIIHUM OyJeT W M3y4YeHHE OCHOB cTeHorpadguu. Paboras Haj KOHCIEKTOM
JeKIUH, Bcerja HeoO0XOAMMO UCIOJb30BaTh HE TOJBKO YYEOHHK, HO U Ty
JUTEpaTypy, KOTOPYIO JOIMOJHUTENBHO pEKOMEHAoBad Jjektop. VMeHHO Takas
cepbe3Hasi, KpOMoTauBasi paboTa ¢ JEKUMOHHBIM MaTEpPHUAIOM MO3BOJUT TITyOOKO
OBJIJICTh 3HAHUSIMH.

Pabora ¢ 1uTepaTypHBIMH HCTOYHHKAMM

CamocTtosiTenbHass padoTa ¢ yueOHMKaMH, YY€OHBIMHU MMOCOOUSMH, HAYyYHOM,
CIIPaBOYHOU U MOMYJISIPHOM JINTEPATYPOU, MaTepralaMy NEPUOANYECKUX U3TaHUHN
u WHrepHera sBisiercss HaubOosee A(P(QEKTUBHBIM METOJOM IOIY4YEHMsI 3HAHUH,
NO3BOJIAET 3HAUYUTEIBHO AKTUBU3MPOBATH IPOLIECC OBJIAJACHUS HH(pOpMaLKEH,
croco0cTByET O0see NTyOOKOMY YCBOECHHUIO U3y4aeMoro Marepuana, GopMupyer y
CTYJAEHTOB CBO€ OTHOLIEHHE K KOHKpeTHOoW mnpobneme. boiee riybokoMy



PACKpBITHIO  BOINPOCOB  CIHOCOOCTBYET  3HAKOMCTBO C  JOMNOJHUTEIHHOU
JIUTEPATYPOH.

TpeGoBanus K NpeacTaBIeHUIO U 0()OPMJICHUIO Pe3yJIbTATOB
CaMOCTOSAITeIbHOH padoThI
Tpeboesanus k Koncnekmy 05l NPAKMUYECKUX 3aHAMULL

JlomxeH ObITh B OTJICNBHON TETPaaH, IOITUCAHHBIN.
OO0s3aTenbHO MHCaTh IUIAH 3aHATHS C YKa3aHUEM TEMbI, BOIPOCOB, CIIHCKa
JUTEPATypPbl U HCTOYHUKOB.
OTtpaxkath MpoOJEeMaTUKY BCEX IMOCTABICHHBIX BOIPOCOB (aHAIM3 HCTOYHMKA,
JUTEPaTyphl).
MeTp 1O HUM apryMEHTHpOBaHHBIE BBIBOJBI. (CJOBO «apryMEHTHPOBAHHBIE»
SBJIAETCS KIIOYEBBIM. [ TaBHOE - JOKAa3yEMOCTh BBIBOJIOB.

Kpumepuu oyenxu svinonnenuss camocmosimenvHou pabomsoi
KoHTpoabs caMocTosiTeTbHOM paboThl CTYACHTOB IIPEAyCMaTPUBACT:
CooTHeceHne coaepKaHusI KOHTPOJIS C LETSIMUA 00yUYEHUS;
OOBEKTUBHOCTH KOHTPOJIS.
HuddepeHunannio KOHTPOIbHO-U3MEPUTEIBHBIX MAaTEPUAIIOB.

Dopmbl KOHMPOTISL CAMOCMOSMENbHOU pabombi:
PaboTa Ha ceMHMHApCKUX 3aHATUAX. 3a4eT.

Kpumepuu oyenxu pezynomamog camocmosamenbHol pabomaoi
KputepusiMmu OLIEHOK pPe3yJIbTaTOB BHEAYJAUTOPHOM CaAMOCTOSATEIBHON pabOThI
CTYJI€HTA SIBJITFOTCS:
YpOoBEHb OCBOEHHS CTYJIEHTOB y4eOHOr0 MaTepHaia;
YMeHusi CTyaeHTa akTUBHO UCHOJIb30BaTh JJIEKTPOHHBIE 0OOpa3oBaTesIbHbIC
pecypchl, HaXOAUTh TpeOyrolyrocs MUHPOpMalHio, U3yyaThb €€ UM MPUMEHSITh Ha
MPaKTHUKE;
OOOCHOBaHHOCTb U YETKOCTh M3JI0KEHUSI OTBETA;
Odopmienue MmaTepraia B COOTBETCTBUM C TPEOOBAHUSIMU;
YMeHre OpueHTHPOBATHCA B MOTOKE MH(OPMAIIUH, BBIIEIATh TJIABHOE;
YMeHnune yetko chopmyaupoBaTh IpoOiIeMy, NPEIIOKUB €€ pelIeHue, KpUTHUECKU
OLICHUTh PEUICHUE U €0 MOCIEACTBUS.

IIprMepbI KOHTPOJIBLHBIX PA00T
Bapuanrl.

1. Jlma 3apsoKeHHOM YacTHIIbI, HAXOIAIMISCHCS B OJHOMEPHON OCCKOHEYHO
rJIyOOKOM TOTEHIIMAILHON SIME B OCHOBHOM COCTOSIHMH, HAaWTH 3IEKTPUUYECKYIO
MOJISIPU3YEMOCTb.

2. Kakyio KpaTHOCTh BBIPOXKJICHHS MOXET UMETh NMEPBbIA BO30YKIECHHBIN
YpOBEHb  OECCIMHOBOM  4YacCTUII B  ILEHTPAJIbHO-CUMMETPUYHOM  TIOJIE
(mepevncIuTh BCe BO3MOXKHBIC 3HAUCHNS )?



Bapuant2

1. CBoboaHass HeHTpadbHas dYacTUIA CO COMHOM s = 1/2, umeromas
CIIMHOBBIA MAarHUTHBIM MOMEHT [, HAXOAUTCS B OAHOPOJIHOM MarHuTHOM mosne HO
B COCTOSHUU C OIPEICIICHHBIM 3HAYEHWEM IPOCKIHUU CIMHA Ha HAIpPaBJICHUE
noist. Haiiti BeposTHOCTH M3nmydeHusi (OTOHA B €IUHUIYY BPEMEHU B PE3yJIbTATe
MepeBOPOTA CITMHA.

2. HaliTu BeIMYMHY CBEPXTOHKOI'O PACIICILIEHHUS OCHOBHOTO COCTOSHUS
aToma Bojiopojia. 3) B cuctemMe TOXX1eCTBEHHBIX YaCTHUIl UMEETCSI B3aUMOJICHCTBHUE
C BHEHNIHUM IIOJIEM, a TaKXKE I[apHOE B3aUMOJACHCTBHE MEKIY YaCTHIIAMU.
3anucarb ramwibTOHHMaH H wu omneparop uwcina yactuy, N BO BTOPUYHOM
KBaHTOBaHUU. Berunciaute kommytatop [H,N].

Kpurtepun oieHKH KOHTPOJIBHBIX padoT

Ommemxa "Omauuno”

1. OTBet chopmMupoOBaH MOJTHO, MPABUILHO OOOCHOBAH XOJI CY>K/ICHHUS.

2. Martepuan u3JI0)KEH B OMNPEACICHHONW JIOTHYECKOW TOCIE0BATEIIBHOCTH,
JUTEPATYPHBIM S3BIKOM.

Otmetka "Xopowio"

1. OTBet chopmMupoOBaH MOJTHO, TPABUILHO OOOCHOBAH XOJ1 CY>K/ICHHUS.

4. JlonytieHs! 1-2 HECYIIECTBEHHBIE OIMOKH.

Ommemxa "Yooeremsopumenvho"
1. 3HaHue TOIHLKO OCHOBHOTO MaTepuasa, HO He JeTalleH.
2. JomymieHbl OTMOKY U HETOYHOCTH B OTBETAX.
Ommemxa "Heyooenemsopumenvrno"

1. He3nanue uinu HEMOHUMaHHWE HauOoOJee CYIIECTBEHHOM 4YacTh y4eOHOro
Marepuarna.

2. He maH oTBeT Ha 3HAYUTEITHHYIO YaCTh BOIIPOCOB, UMEIOTCSI CYIIIECTBCHHBIS
OIITHOKH.



Ipunoxenne 2 k padoveil nporpamMme y4eOHOH JUCHUNIIMHBI

MMHHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCHUHCKOI ®EJIEPALIMU
denepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEIKICHUE
Bricurero npogeccrnonaabHOro 00pa3oBaHMs
«/labHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)

(IBOY)

HA3BAHME HIKOJIbI (PUJINAJIA)

®OHJA OHEHOYHBLIX CPEJICTB
ITo nucuunianne «kKBaHTOBasi MEXaHHKA»
Hanpasiaenue noaroroku — 140.800.62
AnepHble pU3HKA U TEXHOJIOTHH
dopma NOArOTOBKYU OYHAS
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MMacnopt ®OC

Kon u popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

KOMIICTCHIIMU
OIIK-1 T o
€OpPETUYECKUE OCHOBAHUS KBAaHTOBON TEOPHH,
Cnoco0HOCTH
3HaeT OCHOBHBIE (PU3NUYECKHE CHUCTEMbl MU 3aKOHBI,
HCTIO0JIb30BaTh . .
OMUCHIBAEMbIE KBAHTOBOW TEOPUEH.
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYUHBI Pemare THUMOBBIE 3aa4uMl KBAaHTOBOM TEOPHH,
X TUCIMIIINH B VMeer yMETh  HCHOJIb30BaTh METOJbl  KBAaHTOBOM
podeCCHOHAIBHO MEXaHHUKH B MPOIIECCE UCCIICTIOBAaHUN
JeSITEILHOCTH,
MPUMEHATH METO/IbI
MaTEMaTHYECKOT
aTCMaTHiecKoro To4HBIMU ¥ IPUOJIMKEHHBIMU METOAAMU
aHallk3a u .
3 B KBAaHTOBOM T€OPHUHU, METOAAMHU
MOJCIUPOBAHUA J1aacct
ACTIHAP ’ MaTeMaTUYECKOT0 aHaIN3a, TEOPETUYECKOTO
TEOPETUYECKOTO U MO THPOBAHIIA,
AKCIIEPUMEHTAIBHOT
0 MCCIIeIOBaHUS
TIK-5 Hayunbie HanrpaBiieHUsI, B KOTOPBIX
T'oToBHOCTS K 3HaeT HE0OXOIUMO MCTIOIH30BATh 3HAHHS KBAHTOBOM
COCTaBJICHUIO MEXAHIKI.
oTYeTa 1o
BBITTOJITHECHHOMY
[IpuMEHSTh 3TU 3HAHUS B KOHKPETHBIX
3aJjaHuIo0, K YmMmeer
CUTYyaIUsAX
y4aCTHIO BO
BHEAPEHUU
pe3yIpTaTOB Braxeer Metonamu BHEAPEHUS PE3YIBTATOB
HCCICNIOBaHNN U HCCIICIOBAHUM M pa3pabOTOK.
pa3paboToK
No Kontpomupyemsie Mmogynn/ OueHouYHbIE CPENCTBA -
/1 pasaciinl / TeMBI JUCHUIIIINHBI KO,I[BI M 3Tallbl HaAauMCHOBAHUC
dbopMupoBaHUs Texymmit [Ipomexyrounas
KOMHCTCHI_II/Iﬁ KOHTPOJIb arrecranuda
1 | Pazmen 1. ®usnueckue OIIK-1, | 3nanme, | YO-1 Bonpocsr Ne 1 -
OCHOBBI KBAaHTOBOM I1K-5 ymeHue | (cobecemno | 6
TEOpUH BaHUC)
2 | Pazgen 2. OIIK-1 | 3uanwme, | YO-1 Bomnpockr Ne 7 -
Marematuyeckuii ymenue | (cobeceno | 15
anrapar KBaHTOBOU BaHHUE)
TEOPUHU
3 | Pazgen 3. [Ipocreiimme | OIIK-1 | 3nanwue, | YO-1 Bompocsr Ne 15 -
TOYHO pEIIaeMbIE 331a4U ymenue | (cobeceno |20
BaHMHE)
4 | Paznen 4. MoMeHT OIIK-1 | 3uanme, | YO-1 Bomnpockr Ne 21 -




UMITYJIbCA B KBAHTOBOI ymenue | (cobeceno | 27
TEOpUH BaHMUE)

5 | Pa3zpmen 5. OIIK-1 | 3nanue, | YO-1 Bormpocsr Ne 28 -
[TpubnmxeHHbIE METOIbI ymenue | (cobeceno | 31
BBIYMCIICHUSA BaHUEC)
COOCTBEHHBIX 3HAYCHHIA
U COOCTBEHHBIX (hYHKITUH
oTepaTopoB

6 | Pasgen 6. Criun u OIIK-1 | 3uanme, | YO-1 Bonpocsr Ne 32 -
TOXIECTBEHHOCThH ymenue | (cobeceno | 34
YaCTHII BaHUEC)

7 | Paznen 7. Bropuunoe OIIK-1 | 3uanue, | YO-1 Bompocsr Ne 35 -
KBaHTOBaHUE B CUCTEME ymeHue | (cobeceno | 41
0030HOB BaHMHE)

8 | Paznmen 8. Bropuunoe OIIK-1 | 3uanue, | YO-1 Bomnpocer Ne 42
KBaHTOBaHHUE B CUCTEME yMmeHue | (cobeceno
bepMHOHOB BaHHUE)

9 | Paznmen 9. Yopyroe OIIK-1 | 3uanue, | YO-1 Bomnpockr Ne 43 -
paccesiHie 4acTHI] ymenue | (cobeceno |46

BaHMHE)

10 | Pazmen 10. Heympyroe OIIK-1 | 3uanue, | YO-1 Bormpoc Ne 47

paccestHue 4acTHIL [1K-5 ymeHue | (cobeceno

BaHMHE)




HIkana oueHuBaHus YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMI

Kon n Ortansl popMupoBaHus komnereHuuu | Kpurepum Ioka3zarenu Banusl
¢popmynuposka
KOMIIETCHIIUN
OIIK-1 TeopeTueckie 3HaHue CrocoOHOCTh 45-64
Crniocob6HOCTB OCHOBAHMS TEOpETUYE | EPEUUCTUTD U
HCII0JIh30BaTh KBaHTOBOI Teopuu, | CKIX OXapaKTepHu30Ba
OCHOBHBbBIE 3uaeT OCHOBHBIE (3CHOBaHI/I Th OCHOBHBIC
3aKOHBI (noporoBbiii dusnueckue i § buznIecKue
€CTECTBEHHOHA | yhopenp) cUCTeMbI 1 3aKoHbl, | KBAHTOBOM | CHCTCMBI 1
YUHBIX OIHCBIBaCMbIE MCXaHHUKH. | 3aKOHB,
o MTACHIBAEMBbI
OTUCHUILIIUH B KBAHTOBOU onuc aél ¢
- KBaHTOBOM
HpO(l)eCCI/IOHaJ'I MCXAaHUKOU. .
. MEXAHHKOM.
bHOM
YMmenue Crioco6HOCTh 65-84
NeSTeILHOCTH,
Ywmeer Pemate TuIIOBBIE peruath pettath
TIPUMCHATD - SA/IA4H KBAHTOBOM TUTIOBBIC | KBAHTOBOMEXAaH
METONBL b vt 3a/1a4u WYECKUE 3a/1a4H.
MaTemaTiyeck | P1A) MEXaHUKH. KBAHTOBOI
Oro aHaJIu3a u MEXAHHIKH.
MOJCIIHPOBAaHU Brnaneer Crioco6HOCTh 85-
s, METOJIaMH | IPUMEHUTH 100
TEOPETHYECKOT KBAHTOBOM | TOYHBIC U
TounbiMEU U
ou MEXaHHUKH. | MPUOIMKEHHbIE
PpUOIMKEHHBIMU
skcmepumenTa | Briazeer MeTOaMH METO/IbI
BBICOKH N KBaHTOBOU
JIEHOTO ( )| xsanTosoii
HCCIIEI0BaHHSA MEXAHMKIL MEXaHHUKH TP
pelieHnn
KOHKPETHBIX
3ajad.
ITK-5 3HaHue ['oToBHOCTH K 45-64
Hayunsle
I'oToBHOCTS K MIpaBHII COCTaBIICHUIO
HaIpaBIICHUS, B
COCTaBJICHUIO 0o(pOpMIIEH | OTYETOB
KOTOPBIX
oTyeTa 1o Us OTYeTa
3Haer HE00X0UMO
BBITIOJTHCHHOM o
UCIIOJIb30BATh
Y 3a/IaHHIO, K 3HAHMs KBaHTOBOH | | POACTAH
Y4acTHIO BO MEXAHNKH HOM
BHEJIPCHUU ' pabote
Pe3yJIbTaToB CocraButh | YMeHue 65-84
HCCICA0BaHUH OTYeT COCTaBHTbH OTYET
1 pa3paboToOK
IIpumensaTh 3TN
3HAHHS B
Ywmeer
KOHKPETHBIX

CUTyalusax




Meronamu | YmeHue 85-
Metonamu BHCIAPCHU | BHCIAPATH 100
BHEJIPEHUSA S pe3ynbTaThl
Bnaneer PE3yIILTATOB pa3paboToK
HCCIICIOBAaHUM U
pa3paboToK.

BOIIPOCBHI K ODK3AMEHY no nucnunianne «KBaHTOBasi MeXaHHUKA»

1. CexTp u3iayyeHus: abCOMOTHO YEPHOTO Tena.

2. KBanTsl oHepruu u nocrosiuHas 1lnanka.

3. 3akonsl poroaddekra.

4. YpaBHenue DUHIITEHA 17151 BHEIIHETO (hoTodPdeKTa.

5. DnemeHTapHas OOpPOBCKasi TEOPUSI CTPOSHUS aToMa BOAOPO/Ia.

6. Cniextp aroma BoJopoa. 3aTpyaHeHus teopun bopa. Bonnsl matepuu.

7. JInHeiHOEe BEKTOPHOE MPOCTPAHCTBO U €ro cBoMcTBa. CKalspHOE
npousBeaeHue. Hopma BekTopa.

8. JIu"eitHbie onepaTopsl B rTiILOEPTOBOM MpocTpaHcTBe. KommyTHpytomue u
HEKOMMYTHUPYIOIIUE ONEPATOPHI.

9. CnoiicTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX JIMHEHHBIX
CaMOCONPSIKEHHBIX OIEPaTOPOB.

10. MaTtpuiibl oriepaTopoB U MPEICTABICHUS BOJTHOBOUW (PYHKITUH.
DKBUBAJIEHTHOCTB JIFOOOTO MPEJCTaBIEHUS THIILOEPTOBA MPOCTPAHCTBA
MaTpUYHOMY.

11. Ilepexon OT 04HOTO NPEACTABICHUSA K APYTOMY KaK YHUTAPHOE
npeoOpazoBanue. KoopauHaTHOE U UMITYJILCHOE MPEACTaBICHHUS.

12. BonHoBast pyHKIUS, €€ BEPOATHOCTHASL MHTEPIPETALIHSL.

13. Bpemennoe ypaBuenue llpenunrepa. [Ipuunnaocts. [In0THOCTH MOTOKA
BEPOSTHOCTH.

14. CranmonapHsie cocTosHUS. PellieHne 3aauu ¢ Ha4yaalbHBIMU YCIOBUSIMH.
15. 3aBUCHUMOCTB CpeIHUX OT BpeMeHU. IHTerpaibl JBUKEHHUS.

16. Ilorennmanbhas sima. J{uckpernsiit cnektp. TyHHETBHBIN 2P PEKT.

17. Tapmonundeckuit octmuisitop. Criektp sHepruii. BomHoBbIe pyHKITHH.
18. HyneBast 3Heprusi rapMOHUYECKOT0 OCIUJLISITOPA U COOTHOIICHUE
HEOMNpPEAEICHHOCTH. [ 'apMOHUYECKUI OCIUJUISITOP B MPE/ICTABICHUU ONIEPATOPOB
POXKIACHUS-YHUUTOXCHUS.

19. KynonoBckuii noTeHIHaI. JIBUAKEHUE B LICHTPAILHOM MOJIE.

20. CnekTp 1 BOJHOBBIE (DYHKIIMU aTOMa BOJIOPO/IA.

21. MOMEHT uMITyJIbCa B KBAHTOBOW TEOPUHU.

22. MarHuTHbIM U MEXAaHUYECKUM MOMEHT aTOMa.

23. CoOCcTBEHHbIE 3HAYEHUSI U COOCTBEHHbIE (DYHKIIMM MOMEHTA UMITYJIbCA.
24. CnoxxeHue IByX MOMEHTOB UMITYJIbCA.

25. Cnun snextpoHa. CriuHOBBIE (DYHKITUH.



26. YpaBuenus [laymu. [Tpunnun [laynu. [Tepuoauueckas cucrema 3J1eMEHTOB
Menneneena.

27. Teopwus cTalMOHAPHBIX BO3MYILIEHUH (HEBBIPOKJACHHBIE COCTOSHUSA).
Teopus cTranoHapHBIX BO3MYILIEHUH (BBIPOXKICHHBIEC COCTOSIHHUS).

28. Teopus HeCTallMOHAPHBIX BO3MYILICHUH.

29. IlpumeHeHue BapHallMOHHOTO METO/IA AJIsl pacueTa SHEPTUU CUCTEMBI.

30. IIpuHUHUI TOXKAECTBEHHOCTH YacTUIl. CHMMETPUYHBIE U
AHTUCUMMETPHUYHbBIE COCTOSAHUS. BOJHOBBIE PYHKIIMU CUCTEMBI JIBYX DJIEKTPOHOB.
31. OOMeHHOE B3aUMOJIEUCTBHUE B CUCTEME JIBYX JIEKTPOHOB.

32. Artom renus. OpTo- U napareiuu.

33. Meroa camocoriacoBanHoro noJist (Xaptpu-doka).

34. Cratuctudeckasi MOJIeNb aToMa.

35. Bropuunoe kBanTOBaHue. BonHOBas pyHKIIUS B cucTeMe 0030HOB.

36. Omneparopbl PU3NIECKUX BETUYMH B IPEICTABICHUN YHCEI 3aMOTHEHUSI.
37. CobcTBeHHbIE KOJIEOAHNS U KBAHTOBAHUE SJIEKTPOMArHUTHOTO TIOJISI.

38. ®otoH. DHEprusi, UMIYIHC 1 MOMEHT UMITYJIbca (POTOHA.

39. BzaumopeiicTBHe 3apsHXKEHHON YaCTHIIBI C 3JIEKTPOMArHUTHBIM TTOJIEM.

40. BropuuHOE KBaHTOBaHWE M BOJHOBAsI PYHKIHS B cUcTeME (PEPMUOHOB.
41. VYupyroe paccessHue 4yacTull 0e3 ClMHA. AMIIIUTY/1a U CEYEHUE PACCESTHHUS.
VYpaBuenue u ¢pyukius ['punHa a1 3aa4u paccesiHus.

42. Teopus ynpyroro paccessHusi B mpuoimxenuu bopHa.

43. BOpHOBCKOE paccessHhe aTOMaMHU OBICTPBIX 3apPSYKEHHBIX YACTHII.

44. dazoas Teopus paccessHusa. OnTuyeckas Teopema.

45.  VYmupyroe paccessHue Ha chepruuecKoi MPSIMOYToIbHOM MOTEHIIUATBHOM sIME.
46. VYmupyroe paccessHUE TOXKIECTBEHHBIX YaCTHII.

47. OOmas Teopust HEYTIpyroro paccesHusi. Kanansl paccesnusa. Onrtuyeckast
Teopema.

Kpurtepuu onieHKH Ha IK3aMeHe M0 IMCHUIIMHE
«KBaHTOBasi MEXaHUKA»

OneHKa «OTJMYHO» CTAaBUTCS, €CJIM OTBET IMOKA3bIBACT IMPOYHBIC 3HAHUS
OCHOBHBIX MPOIIECCOB M3y4aeMOM MPeMETHON 001acTH, OTJIMYAETCs TIIyOMHOU U
MOJTHOTOM PACKPBITUSI TEMBI; BJIaJICHUE TEPMUHOJIOTHYECKUM aIllapaToM; YMEHHE
OOBSCHATHh CYIIHOCTh, SIBJICHHM, TMPOIECCOB, COOBITHM, JeNaTh BHIBOABI H
00001IeHNsI, JaBaTh AapPryMEHTHPOBAHHBIE OTBETHI, MPHUBOJUTH TMPUMEPHI,
cB0OOIHOE BJIaZICHUE MOHOJIOTUYECKOU peublo, JIOTUYHOCTD u
MOCJIEA0BATEIbHOCTh OTBETA; YMEHUE NPUBOAUTH MPUMEPHl COBPEMEHHBIX
mpo0sIeM u3ydaeMoii 00J1acTu.

OreHKa «XOPOI0» CTaBUTCS, €CJIM OTBET OOHAPYKUBACT MPOYHBIC 3HAHUS
OCHOBHBIX MPOIECCOB M3y4aeMOM MPeMETHONM 001acTH, OTJIMYACTCs TIIyOMHON U
MOJTHOTOW PACKPBITHUSI TEMBI; BJIaJICHHUE TEPMUHOJIOTHUYECKUM aImapaToM; YMEHUE
OOBSCHATH CYIIHOCTb, SIBJICHUH, IMPOILIECCOB, COOBITUH, JenaThb BBIBOJALI U
000011IeHUsI, [aBaTb ApPryMEHTHUPOBAHHBIE OTBETHI, MPUBOJAUTH MPUMEPHI;
CBOOOIHOE BJIaJICHHE MOHOJIOTUYECKON peyblo, JIOTUYHOCTD u
NoCJIeI0BaTeNbHOCTh OTBeTa. OJHAKO AOIMYCKAaeTCsl OJHAa - JIBE HETOYHOCTH B
OTBETE.



OneHka «yAOBJIETBOPHUTENbHO» CTaBUTCS, €CIIM OTBET CBHUJETEIBCTBYET B
OCHOBHOM O 3HAHMH IIPOLECCOB M3Y4aeMOM NPEAMETHON 00JIACTH, OTIIMYACTCS
HEJOCTATOYHOW TITyOMHOM WM MOJHOTOM PACKPBITHS TEMBbI; 3HAHUEM OCHOBHBIX
BOMPOCOB TeOpUH; ciab0 cHOpMUPOBAHHBIMU HAaBBIKAMU aHajW3a SBJICHUH,
IIPOLIECCOB, HEIOCTAaTOYHBIM YMEHMEM J1aBaTh apryMEHTUPOBAHHBIE OTBETHl U
IPUBOJUTHh NPHUMEPHI; HEJOCTATOYHO CBOOOAHBIM BJIAJICHHEM MOHOJOTMYECKON
peuYblO, JIOTUYHOCTBIO U ITOCJIEN0BATEIBbHOCTBIO OTBETA. JlOIyCKaeTCs HECKOIbKO
OLIMOOK B CO/IEPKAHUU OTBETA; HEYMEHME MPUBECTU MIPUMEP PA3BUTHS CUTYaLUH,
IIPOBECTH CBS3b C APYTUMU aCIEKTaMU U3y4yaeMOU 00JIaCTH.

OneHka «HeyI0BJEeTBOPHTEIbHO» CTABUTCS, €CIM OTBET OOHAPYKUBAET
HE3HAaHUE IMIPOLIECCOB H3y4aeMOM MPEAMETHON 00JacTH, OTIMYAIOLIUICS
HErnyOOKMM pacKpbITUEM TEMbl; HE3HAHHUEM OCHOBHBIX BOIIPOCOB TEOPUH,
HEC(OPMUPOBAHHBIMM HAaBbIKAMHU aHalIM3a SBJICHUM, NPOIECCOB; HEYMEHUEM
JaBaTb apryMEHTUPOBAHHBIE OTBETHI, CJa0OBIM BIAJICHUEM MOHOJOTUYECKON
peYbl0, OTCYTCTBHEM JIOTHYHOCTH H TIOCIENOBAaTEIBHOCTH. Jlomyckarorces
cepbe3Hble OMMOKM B  COAEpPXKAHUM  OTBETA; HE3HAHHE COBPEMEHHOMU
po0IeMaTUKH U3y4aeMoil 001acTH.



