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O0opoTHas cTopoHa TUTYJIbHOrO Jucta PITJI

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHMH Kadeapbl/IenapTraMeHTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (1.0. damumms)

11. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefaHUH Kadeapbl/qenapTaMeHTa:

IIpotokoun oT « » 20 1. Ne

3aBenyronuii kKadenpoi

(moamucs) (1.0. damunus)

I11. PaGouasi mporpaMma nmepecMoTpeHa Ha 3aceJaHNH Kadeapbl/AenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenqyrontuii kKadeapoi

(oammcp) (1.0. damumus)

1V. PaGoyas mporpaMmMa nepecMoTpeHa Ha 3acelaHUM KadeaApbl/AenapTaMeHTa;

[IpoTokoi oT « » 20 1. Ne

3aBeayrouuii kadenpoi

(moamuce) (1.0. ®amumnms)



AHHOTanus padoveil NPOrpaMMbl TUCHUILTHHBI

b1.0.14.06 KBanToBass MexaHNKA

PabGouast mporpamma ydeOHO#U smucruiuimHbl «KBaHTOBass MeXaHHKa
pa3zpaboTaHa I CTyACHTOB 3 Kypca O4YHOH (OpMBI OOyYCHHsI HANpaBICHUS
MOJATOTOBKU JJIsl CTYyAEHTOB HampapieHusa noarotoBku 03.03.02 «Pusukay,
npodwie «Memuruackas ¢uszuka (coBmectHo ¢ MUDOU u OUSU 1./[yOHa)» B
COOTBETCTBUM C TpeOoBaHUSIMHU (elepalIbHOrO TOCYIapCTBEHHOIO CTaHIapTa
BBICIIIETO 00pa30BaHUS.

OO6miass TpyJI0E€MKOCTh OCBOCHHUSI JUCLMIUIMHBI COCTAaBISICT S5 3a4€THBIX
enunauil, 180 yac. Y4eOHBIM IJIAHOM MPEAYCMOTPEHBI JEKIMOHHBIE 3aHATHS (36
4acoB), MpakTuyeckue 3ausatus (72 yaca), caMocTositesibHas padota (36 vac.), B ToM
YyHUCIie Ha TOATOTOBKY K 3k3ameny (36 yacon). Jlucuuminaa «KBaHToBas MEXaHUKay
OTHOCHUTCS K 00s13aTeIbHOM YacTH y4eOHOr 0 MlaHa, peaqn3yeTcs Ha 3 Kypce B 6-M
CEMECTpE.

N3yuenune nucturuinnabl «KBaHTOBas MexaHUKa» 0a3upyeTcs Ha CIeAYIOIUX
mucruiuinHax:  «Marematuueckuii  aHanusz», «AToMHas (¢usznukay, «Dduzuka
aTOMHOTO fJIpa U AJIEMEHTAPHBIX YaCTUI, «MeTo bl MaTEMaTUUECKON (PU3UKI.

OCHOBHBIC TIOJIOKEHUSI JAUCIUIUIMHBI JIOJDKHBI OBITh HCIOJB30BaHBI B
JaabHenIeM npu U3YUYCHUU CIACAYIONIUX  JUCIUIUINH: «Du3nka
KOHJIEHCUPOBAHHOTO COCTOSIHUSY, « TepMoAHAMUKA U cTaTUCTUYECKast PU3UKa», U
JPYTHUX.

3aKOHbI KBAHTOBOW MEXAHUKHU COCTaBJISIIOT (DYHIAMEHT U3yUYECHUS] CTPOCHUS
BemecTBa. OHU TO3BOJIMIIA BBISICHUTH CTPOCHUE aTOMOB, YCTAHOBUTH MPUPOIY
XUMHUYECKON CBSI3U, OOBSCHUTH NEPUOJUYECKYIO CHUCTEMY DJJIEMEHTOB, TOHSTH
CTPOCHHE sIICp aTOMHBIX, U3y4aTh CBOMCTBA AJEMEHTApHBIX dacTHll. [lockonbKy
CBOMCTBA MAaKpOCKOMUYECKHUX TEJl ONMPEACIISIIOTCS IBUKEHUEM U B3aUMOJICHCTBUEM
YaCTHII, U3 KOTOPBIX OHU COCTOSIT, 3aKOHBI KBAHTOBOM MEXAaHHMKH JIEKAT B OCHOBE
MOHUMAaHUsI OOJBIIMHCTBA MAaKPOCKOMHMYECKUX sBJICHWA. KBaHTOBas MexaHHMKa
MO3BOJIMIIA, HApUMeEpP, OOBSCHUTH TEMIEPATYPHYIO 3aBHCHMOCTb U BBIUHCIUTH
BEJIMUMHY TETUIOEMKOCTH Ta30B U TBEPIBIX TEJ, OMPEACIUTh CTPOCHUE U TOHSTH

MHOTHE CBOMCTBa TBEPIBIX TeNl (METaUIOB, TUAJIEKTPUKOB, MOJIYIPOBOIHUKOB).



Tonapko HAa OCHOBE KBAaHTOBOM MEXaHMKH yNAJOCh IMOCIEAOBATENbHO OOBSCHHUTH
TaKkue SIBJICHUA, KaK (EeppOMarHeTu3M, CBEPXTEKY4YeCTb, CBEPXIIPOBOIUMOCTH,
NOHATh TPUPOJY TaKUX acTpo(U3MUECKUX OOBEKTOB, Kak Oeible KapJHuKH,
HEUTPOHHBIE 3BE3/bI, BEISICHUTH MEXaHU3M MPOTEKAHHS TEPMOSICPHBIX PEAKIUN B
Connue u 3BE3max. CymecTBYIOT Takke sBieHus (Hampumep, [xozedcona
3¢ (deKT), B KOTOPHIX 3aKOHBI KBAHTOBON MEXaHUKH HEMOCPEICTBEHHO MPOSBIISIOTCS

B ITOBCACHNHN MAKPOCKOIINYCCKHUX OOBEKTOB.

L[eJ'IB N3y4YCHUS JUCHUIINIMHBI — HpI/IO6pCTeHI/IC CUCTCMATU3HUPOBAHHBIX

3HAaHMU IT0 OCHOBAM KBAaHTOBOW MEXaHUKH.

3agaun:

¢ HN3YYCHHUC OCHOBHBLIX ITPUHIIUIIOB KBaHTOBOM MCXaHHKH,

¢ OCBOCHHMC MATCMAaTHYCCKOI'O allrapara KBaHTOBOM MCXAaHHUKH,

® H3y4YCHHUE OCHOBHBIX MOHATUN U YPABHEHUI KBAaHTOBOW MEXAHUKU;

® [PUOOPETEHHE HABBIKOB PEIICHMS 33Jad MO JUCUUIUIMHE KBAHTOBOM

MCXaHHKH.

B pesynbrare

HU3yUCHUA

IIaHHOP'I JUCOUIUIMHBL Yy O6Y“I&IOHH/IXC$I

bopMHPYIOTCS CIEAYIOMNE KOMIIETSHIINH (3JI€MEHThI KOMITETCHITHI ):

HaumenoBanue
KaTeropu (TPYIIIThI)
o0mienpodeccnoHaTbHBIX
KOMIIETEHITHI

Kong 1 HaumeHoBaHue
obmenpodeccnoHaIbHON
KOMITETEHIINU
(pe3yapTaT OCBOSHUS)

Kon n HauMmeHoBaHue
THINKATOPA JOCTHKEHUS
KOMIIETEHI[NHA

HayuHoe MbiniuieHuE

OIIK-2

Crioco0OeH MpoBOIUTH
Hay4HBIE UCCIICIOBAHUS
¢$u3nuecKux 00bEKTOB,
CHCTEM H IPOLIECCOB,
00pabaTkIBaTh U
NPE/ICTABIIATh
JKCIIEpPUMEHTAITLHBIE
JIAHHBIC

OIIK -2.1

[Tpumensier 6a3oBbIe
METO/Ibl HAYYHBIX
HCCIIEA0BAHUM
(u3nIecKuX 0OHEKTOB,
CHCTEM H IIPOIIECCOB
OIIK -2.2

BriOupaeT KOHKpETHbIE
METOABI U TEXHOJIOTUH
WCCIIEIOBAHUS JUIS
peleHus 3aa1a4y
pohecCUOHANBHOMN

JACATCIIBHOCTHU




KOI[ U HAUMCHOBAHUC MHAMUKATOPpA
JOCTHXKCHHA KOMIICTCHIIUN

HaumeHoBaHue nokaszarens OlcHUBAHHS
(pe3ynpTata 00yUeHHS 110 TUCIUILTHHE)

OIIK -2.1

[IpumensieT 6a30BBIC METOIBI
HayYHBIX UCCIICIOBaHUI (PU3HMUSCKUX
00BEKTOB, CUCTEM U TPOIIECCOB

3Haer METO/bI ITIOMCKAa BO3BMOXXHBIX BAPUAHTOB
PEUICHUA ITOCTABJIICHHBIX OKCIICPUMEHTAJIBHBIX
1 TCOPCTHUYCCKHUX 3aaa4.

YmeeT popMmynupoBath B paMKax
MTOCTABJICHHOH IIETTH MPOEKTa COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4, 00CCIICYMBAIOIINX €€
JIOCTHXKCHHUE.

Bnageer metogamu OIIpeACICHHUA OXKNAACMbIX
PE3YIbTATOB PCHICHUA BBIACIICHHBIX 3a1a4,
OLCHNWBAHUA NX JOCTOMHCTB M HCAOCTATKOB.

OIIK -2.2

Bri0upaer KOHKpeTHBIE METOABI U
TEXHOJIOTHH UCCIIEIOBAHUS IS
pemeHus 3aaa4 npoeccroHaNbHOM
JESITeNbHOCTH

3HaeT OCHOBHBIE METOBI U CPENICTBA
MIPOBEJIEHMS SKCIIEPUMEHTAIBHBIX
WCCIEA0BAHUNA U UBMEPEHUN, OCHOBHBIE
MPUEMbI 00PaOOTKHU U MPEICTABICHUS
MOJTyUYEHHBIX JTaHHBIX.

YMeeT caMOCTOSATENEHO BRIOMPATh CIIOCOOBI 1
Cpe/CTBa U3MEPEHH B IPOBOIUTH
SKCIICPUMCHTAJILHBIC NCCICAOBAHN.

Brnaneer cocobamu 00paboOTKH U
IPE/ICTABICHHS IOTyYCHHBIX
IKCIIEPUMEHTATBHBIX JaHHBIX U OLCHKU
MOTPEIIHOCTH PEe3yIBTATOB U3MEPEHHIH




I. CTPYKTYPA U COJEP)XAHHUE TEOPETUYECKOH YACTH
KYPCA (36 uac.)

Paznen 1. ®usnyeckue OCHOBbI KBAHTOBOM Teopuu (6 yacoB)

Tema 1. U3nyuenne aGCOJIOTHO YePHOIO TeJia (2 yaca)

TemnoBoe usnydenue. McmyckaTenbHass W TOTJOIIATENbHAS CIIOCOOHOCTH
tena. 3akoH Kupxroda. AbcomotHo uepHoe Tenno. CrekTp u3mydeHus: aOCOIIOTHO
yepHoro Tena. KBanTel sHepruu u nocrosiuaas lnanka.

Tema 2. ®orodrddexr (2 yaca)

3axonsl porodrddexra. YpaBHeHHe DHHIITEHA 11 BHENTHETO (poTodddexTa.

Tema 3. CnexkTp aToma Bogopoja (2 yaca)

Crpoenue atoma. Mozienu cTpoeHus aroma. DiieMeHTapHasi 00pOBCKasi TEOPUs
cTpoeHus1 aTroma Bojopozaa. Crexkrp aromMa BoaopoJa. 3arpyaHeHus teopun bopa.
Bouabl maTepuu.

Paznen 2. MaremaTuyecKni anmnapar KBaHTOBOM Teopuu (6 4acoB)

Tema 1. BexkTopsl 4 oneparopsl (2 yaca)

JIuHeliHOE BEKTOPHOE TPOCTPAHCTBO M €ro cBoucrBa. CkalsipHOE
npousBenenue. Hopma Bektopa. JIuHeliHble omnepaTopbl B TUJIBOEPTOBOM
npocTpancTBe. KoMmyTupyromme U HEKOMMYTHUpYIOIME oneparopel. CBOKCTBa
COOCTBEHHBIX BEKTOPOB M  COOCTBEHHBIX JIMHEHHBIX CaMOCOIPSKEHHBIX
OIIEPATOPOB.

Tema 2. Teopus npeacraBiaeHuii (2 yaca)

Matpuipl  onepatopoB M MPEACTaBICHUS  BOJHOBOM  (DYHKIIMH.
OKBUBAJIEHTHOCTh  JIIOOOTO  MPEACTaBICHHUsS  T'WJIbOEpPTOBa  MPOCTPAHCTBA
MatpuuHoMy. llepexox OoT OJHOrO MpEenCTaBIEHHUS K IPYTOMY Kak YHUTApHOE
npeoOpa3zoBanue. KoopamHaTHOE W MMIYJIbCHOE NpeacTaBiieHus. BomaHoBas
byHKIIMSI, €€ BEpOSITHOCTHASI HHTEPIIPETAITHSI.

Tema 3. YpaBHeHue q1BU:KeHUS (2 Yaca)

Bpemennoe ypaBHenue lllpenunrepa. IIpuumnHOCTB. IInOTHOCTH mMOTOKA
BepossiTHOCTU. CTallMOHApHBIE COCTOSIHUS. PellleHne 3amadyd ¢ HavyajabHBIMU
YCIOBUSMH. 3aBUCUMOCTD CPETHUX OT BpeMeHU. VIHTerpasnbl IBUKEHNUS.

Pa3znea 3. Ilpocreiimue TOYHO pemaeMble 3a1a4u (6 4acoB)

Tema 3. IlorenuuagabHasi smMa (2 yaca)

Koneunas nmotenmnuanbaas sima. Jluckpernsiit cnektp. TyHHETbHBIN 2 deKT.

Tema 2. 'apmonuveckuii ocunsuisgTop (2 yaca)

Crnextp sHepruii. BomnoBeie ¢ynkuunu. HyneBas sHeprus rapMOHHYECKOTO
OCLMJUIATOPA U COOTHOILLIEHUE HEONPEAECICHHOCTH. ["'apMOHNYECKUI OCLUIIIATOD B
MIPEACTABICHUH ONIEPATOPOB POKIAECHUA-YHUUTOKEHHUS.

Tema 3. KysioHoBCKkmil moTeHnuasua (2 yaca)



JIBrxkeHue B LEHTpaibHOM moje. CHnekTp U BOJIHOBbIE (YHKIMH aTroMa
BOJIOPOJIA.

Pa3znen 4. MomeHT MMITYJIbCa B KBAHTOBO# Teopuu (4 yaca)

Tema 1. OpOuTaJBHBI MOMEHT HMITYJIbCA (2 Yaca)

MaruuTHblii 1 MeXaHU4eCKuid MOMEHT aroMa. COOCTBEHHbIE 3HAYEHUS U
cOOCTBEHHbIE (PYHKIIMM MOMEHTA UMITyjbca. CloKeHHe TBYX MOMEHTOB UMITYJIbCA.

Tema 2. Cnun (2 yaca)

Cnun snextpona. CnuHoBble pyHKIMU. YpaBHenus [laynu. [Tpuniun [aynu.
[lepnoguyeckas cucrema 3;eMeHTOB Menneneesa.

Pasnea S. IIpubianmkeHHbIe METOIbI BHIYMCICHUSI COOCTBEHHBIX 3HAYCHHI
U cOOCTBeHHBbIX QYHKUMI onepaTopos (4 yaca)

Tema 1. Teopusi BO3MYIIeHHI B COCTOSIHUAIX € JUCKPETHBIM CHIEKTPOM (2
yaca)

Teopust Bo3MylIeHHMI (HEBBIPOXKACHHBIE COCTOSIHUSA). Teopusi BO3MYILIEHHIM
NP HAJIMYUM BBIPpOXKJAECHUS. Teopus HecTallMOHApHBIX Bo3MylleHuiu. Ilepexon
CUCTEMBI U3 OJTHOT'O COCTOSIHHS B APYTO€ MO JEUCTBUEM BO3MYIIICHUS.

Tema 2. Ipyrue npudauKkeHHbIe METOABI (2 Yaca)

Bapuanmonnsiii  Metron.  MeToq = KaHOHMYECKMX — IpeoOpa3oBaHUM.
WNurerpansHas gopma Teoprun BO3MYIIECHUH.

Pa3nen 6. CiuMH 4 TOKAeCTBEHHOCTDh YacTHll (8 4acoB)

Tema 1. CivH 3J1eMeHTapHBIX YacTul (2 yaca)

Omnepatopsl cimHa. Matpunel [laynmu. CoOcTBeHHBIE (QYHKIIMU OTepaTropa
cnrHa. Marpuia noBopoToB.

Tema 2. ToxaecTBeHHOCTb YacTul (2 yaca)

[IpuHMn ~ TOXIECTBEHHOCTM 4YacTull. YpaBHeHue Illpenunrepa s
TOXJIECTBCHHBIX 4YacTUll. CHMMETPUYHBIE W AHTUCHUMMETPUYHBIE COCTOSHUS.
Cxemsl FOHra. BosHOBbIE yHKIIUM CUCTEMBI IBYX AJIEKTPOHOB.

Tema 3. AToMm resus (2 yaca)

DnemMeHTapHasi TEOpHsl OCHOBHOTO COCTOSIHHMSI aTOMOB C JIByMs 3JIEKTPOHAMHU.
Bo30yxnennsie cocrosiHus atoma renus. Opro — u maparenuit. OOMeHHOe
B3aMMO/JICHCTBUE B CUCTEME ABYX JIEKTPOHOB.

Tema 4. Onucanne MHOT03JIEKTPOHHBIX CUCTEM (2 yaca)

MeTton camocoriacoBaHHOTro noss (meton Xaptpu — @oka). CtaTuctuyeckas
Mozenb aroMa (meton Tomaca — @epmu). Ilepronnueckas cucTeMa XUMUYECKHUX
sanemeHToB (MeHeneeBa).

Paznen 7. BropuuHoe KBAaHTOBaHHUE B cucTeMe 0030HOB (6 4acoB)

Tema 1. ®oToHBI (2 yaca)

CoOcTBeHHBIE KOJI€0aHUsI U KBAHTOBAHUE AJIEKTPOMArHUTHOTO 1oJist. DOTOHBI
C ONPEIEIIEHHBIM MOMEHTOM U YETHOCTBIO.

Tema 2. @oHoHBI (2 yaca)



BTopruuHoe kBaHTOBaHHE yIIPYyToro noJjs. ®OHOHbI B TPEXMEPHOM KPHUCTAJLIE.

Tema 3. Bzaumoneiicreue B cucreMe 0030HOB (2 yaca)

KBa3znyacTuipl B CUCTEME B3aMMOJIEHCTBYIOIIKUX 0030HOB. OCHOBBI TEOPUU
CBEPXTEKy4YeCTH. B3aummomencTBHe 3JIEKTPOHOB C u3iydyeHueM. [lornomenue u
U3JIyYEHUE CBETA

Pa3nen 8. BropuuHoe kBaHTOBaHHE B cucTeMe (pepmmnoHoB (4 yaca)

Tema 1. Cucrema HeB3aumMogeiicTByOmux pepMuoHoOB (2 yaca)

[IpencraBiieHrEe YMCENl 3alOJHEHUS JJISI CHCTEM HEB3aWMOJCHCTBYIOIINX
dbepmuonoB. OHeprus @Depmu. «JlpipouHoe» mnpeacTaBieHUE. XUMUYECKUI
ITOTEHLHAAIL.

Tema 2. Cucrema B3anMoAeicTBYIOIIUX (pepMUOHOB (2 yaca)

[Tapnoe B3aumoneiictBue B cucreme (epmuonoB. KaHoHuueckoe
npeoOpazoBanue boromoboBa. BsaumopeiicTBue 35eKTpOHOB ¢  (hOHOHAMHU
MeTauia. OCHOBBI TEOPUH CBEPXIIPOBOIUMOCTH.

Paznen 9. Yupyroe paccessnue yactun (6 1acos)

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

AmMmntyna u cedeHwe paccesHud. YpaBHeHue (Ilpenuurepa) teopuun
paccesausi. @Dynknusa ['puna. Ilpubmmxenne bopHa. PaccessHue ObICTpBIX
3apsKEHHBIX YaCTHUIl aTOMAMM.

Tema 2. ®a3zoBasi Teopus paccesinud (2 yaca)

Merton napuuanbHbIX BOJIH. IHTErpaibHOE ceueHne paccesHus. Onrnyeckast
TeopeMa. YIIpyroe pacCesHue MEUICHHBIX YaCTHUILL. YIIPYroe paccessHue B
KYJIOHOBCKOM TIOJIE.

Tema 3. PaccesiHue TOXKIeCTBEHHBIX YacTHIl (2 yaca)

DddekTsl 00MeHa TOXKAECTBEHHBIX YacThIl 0e3 cnrHa. D (deKTsl 0OMeHa
TOXJIECTBEHHBIX YaCTHUII, 00Jaaomux cinuHoM. [lonsipusaius npu paccesHuu.

Pasznen 10. Heynpyroe paccessnue yactui (4 yaca)

Tema 1. O0mas Teopus (2 yaca)

OOmiast Teopusi HEYNpyroro paccesHus U mnorjomeHuss vactul. [lomHoe
3¢ (heKTUBHOE CEUEHHE HEYIIPYTOTO PACCESTHUSI.

Tema 2. [IpumeHeHne TeOpUN HEYNIPYIoro paccesiius (2 yaca)

Paccesnue mennennbix yactuil. [loporosoe npubmmxenue. ®opmyna bpeiita
— Bursnepa.



1. CTPYKTYPA U COJIEP)KAHUE TPAKTUYECKOM YACTH
KYPCA
IIpakTnuyeckue 3anaTus (72 yaca)

3ansiTue 1. OCHOBHBIC NOHATHS TEOPUH JMHEHHBIX ONIEPATOPOB.
(o0cy:xmenue B rpynnax) (2 gyaca)

3ansiTue 2. Co0cTBeHHbIe QYHKINH, COOCTBEHHbIC 3HAYEHHS, CPEeIHHUE.
(pemenue 3axa4 ¢ oocy:xaeHnemM) (2 yaca)

3ansTue 3. [IpoeknnoHHbIe onepaTopbl. (00CyKaeHHe B rpynnax) (2
yaca)

3ansarue 4. [Ipencrap/jieHus 0NepaTopoB U BOJHOBBIX PyHKIMIA.
YHuTapHble npeoopa3oBanus. (pemeHue 3aaa4 ¢ oocy:xaenneM) (2 yaca)

3ansaTue 5. CtTanmoHapHbIe COCTOSTHUS TUCKPETHOT0 CIIEKTPA.
(o0cy:xmenue B rpynnax) (2 yaca)

3ansaTue 6. YpaBuenue Lpéaunrepa B UMIyJIbCHOM IPeACTABJICHNH.
®yukuus I'puna ypasuenus Llpénunrepa. Unrerpaasnas ¢gopma
ypaBHeHus llIpénunrepa. (pemenue 3axa4 ¢ oocyxaennem) (2 yaca)

3ansaTue 7. CocTosiHus HenmpepbIBHOIO cnekTpa. [IpoxoxaeHue yepes
NOTeHIHAJIbHbIE 0apbepbl. (00cy:KaeHue B rpynmnax) (2 yaca)

3anaTue 8. CucreMbl ¢ HECKOJIBKHMH CTeNNeHAMH cB0o0oabl. YacTHia B
MEePHOANYECKOM MOTeHIUAIe. (peleHue 3a1a4 ¢ oocy:kaeHneM) (2 yaca)

3ansitue 9. O01IMe CBOWCTBA MOMEHTA UMITYJIbCA. (00CYK/IeHNe B
rpynnax) (2 yaca)

3ansitue 10. Moment L = 1. (2 yaca)

3ansitue 11. Cio:xxkeHue MOMEHTOB. (2 yaca)

3ansTue 12. TensopHusblii popmMaau3mM B TCOPUM MOMEHTA. (2 yaca)

3ansaTue 13. CocToAHNMS TUCKPETHOT0 CIEKTPA B HEHTPAJIbHBIX MOJISIX.
(2 yaca)

3ansitue 14. CocrosiHusi ¢ MaJioil JHeprueii cBsa3u. Yacruma B
COBMECTHOM I10JI€ KOPOTKOJAEHCTBYIOIIEr0 U JAJbHOAEeCTBYIOLIET 0
NMOTEHIHAJIOB. (2 yaca)

3ansTue 15. Cucremsl ¢ akCHAJIBLHOM CHMMeTpHei. (2 yaca)

3ansitue 16. CnuH. (2 yaca)

3ansitue 17. CnuH-0pOUTAIBbHBIE COCTOSAHMSI YACTHUIILI CO CITUMHOM a =
1/2. Boicuiue cniuHbI. (2 yaca)

3ansaTue 18. CnuHoBas (MOJAPU3ANMOHHAS) MATPHLA IJIOTHOCTH.
YriioBble pacnpeaejieHlsi 1 KOPpesiiiu B pacnajaax. (2 yaca)

3anstue 19. U3meHenune cocrosinus Bo BpemeHu. Ilpeacrasienue
IIpénunrepa. /[BukeHne BOJTHOBBIX IAKETOB. (2 Yaca)



3ansitue 20. U3MeHeHnne Bo BpeMeHH pusnyeckux BeJanunH. MHTEerpasbl
ABHKeHUs. (2 yaca)

3ansaTue 21. YHUTApHBIE Pe0OPa30BaHNs], 3aBUCHAIIME OT BPEeMEHHM.
I'eiizenOeprosckoe npejacras/ienue. (2 yaca)

3ansiTue 22. Bpemennsie gynkuuu I'puna. (2 yaca)

3ansTue 23. KBasucranmoHapHbie M KBa3HIHEPreTuiecKne COCTOSIHUA.
(2 yaca)

3ansaTue 24. CTanmoHapHbIE COCTOSIHUSL YACTHLBI B IPUCYTCTBUH
MATrHMTHOIO MoJist. (2 yaca)

3ansrTue 25. U3MeHeHHe COCTOSIHUIT BO BpeMEHHU B PUCYTCTBUU
MATrHMTHOIO MoJisl. (2 yaca)

3ansiTue 26. MarauTHOE 10JIe OPOMTAIBHBIX TOKOB H CIIMHOBOTO
MATHUTHOT0 MOMEHTA. (2 4yaca)

3ansaTue 27. CTaumoHapHas TeOpHUsi BO3MYIICHUH (IMCKPETHBIN CIIEKTP).
(2 yaca)

3ansTue 28. Bapyaunonuslii Metoa. (2 yaca)

3ansaTue 29. CtaumonapHas Teopusi BO3MYUIEHUH (HenpepbIBHBIN
CreKTp). (2 yaca)

3ansaTue 30. Hecranunonapuas reopust Bo3myuennii. Ilepexoast B
HelnpepbIBHOM cHeKTpe. (2 yaca)

3ansitue 31. BHe3anHble Bo3aeiicTBUA. (2 yaca)

3ansTue 32. Annadarnyeckoe NpuodIMKeHue. (2 yaca)

3ansaTue 33. KBasukiaccuueckoe npudaunxeHue. (2 yaca)

3anstue 34. KBaHTOBaHUE YJHEPreTHYECKOr0 CreKTpa. (2 yaca)

3ansaTue 35. KBazukiaccuueckue BOJTHOBbIE (PYHKIMHU, BEPOATHOCTH H
cpeanue. (2 yaca)

3ansitue 36. 1/N-pa3iioxkeHne B KBAHTOBOI MexXaHHUKe. (2 yaca)

I1l. YHEBHO-METOJIUYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCS

Y4eOHO-METOAUYECKOE o0ecrieueHne CaMOCTOSITEIILHONU paboThI
oOyvaronuxcss 1Mo guciuiuimHe «Ha3BaHwe MHCHMIUIMHBD) TPEACTaBICHO B
[Tpunoxenuu 1 u BKiItO4aeT B ceOs:

eIJIaH-Tpa(UK BHITOTHCHHUS CAMOCTOSATEILHOM PAaOOTHI IO TUCITUTIIIMHE, B TOM
YHUCJIe MPUMEPHBIE HOPMBI BDEMEHHU Ha BBITIOJIHEHUE 110 KXKJOMY 33/ IaHHIO;

®XaPAKTEPUCTUKA 3aJaHU [T CAMOCTOATENbHON pPabOThI CTYACHTOB H
METOMYCCKUE PEKOMEH IAIUHN 110 WX BBITIOJIHCHHUIO;

eTpecOOBaHMSA K  TPEACTABICHWIO HW  OQOPMIICHHUIO  PE3yJIbTaTOB
CaMOCTOSATEILHOM pabOThI;

O KPUTCPHH OLICHKH BLINIOJIHCHUSA CaMOCTOSITEJIbHOM pa6OTBI.



IV. KOHTPOJIb JOCTUXEHUWS IIEJIEM KYPCA

KoHnTtponupyemslie

MOJIYJIH/ pa3eiibl / TEeMBbI

JUCHUILINHBI

Kopap! u stamnsl popmupoBaHus

KOMIIETEHIINH

OneHoyHbIE CPECTBA -

HaMMCHOBAHUC

TeKyIIUH
KOHTPOJIb

MIPOMEXYTOYHAS
aTTecranus

Pasgen 1. ®usnueckue
OCHOBBI KBAHTOBOU
TEOpPUHU

OIIK-2

3HAET: TEOPETUUECKHUE
OCHOBAHHUS KBAHTOBOM
TEOpUHU;

YMEET: pelaTh
THUMOBEIC 3371291
KBAaHTOBOW TEOpUH;
BJIaJICET: TOYHBIMH U
MPUOIMKEHHBIMU
METOJIaMH KBaHTOBOM
TEOpUHU;

I1K-1

3HACT: MPECAIIOCHUIKA
CO3/1aHUsI KBAHTOBOM
MEXaHHKH,

yMeeT: U3j1ararb,
IOHUMATh U
KPUTUYECKU
aHaAJIM3UPOBATh
o0uIepU3NIECKYIO
MH(pOpMaILIHIO;

BJIAJ€ET. METONOJIOTHEN

HCIIOJIb30BaHMS
0a30BBIX
TEOPETUYCCKUX 3HAHHI
B o0J1acTu
€CTECTBCHHBIX HaYK
[IPU PELICHUN

PO eCCUOHATBHBIX
3a7ad,

KoHntponbnas
pabora (IIP-
2)

DK3aMeH,
BOTIPOCHI
Nel-6

Paznen 2.
MaremaTnueckui
armapar KBaHTOBOM
TEOpUHU

OIIK-2

3HACT: TEOPETUYECKUE
OCHOBaHUS KBaHTOBOM
TEOPUH;

yYMEET: pelarh
TUIIOBBIE 3a/1a41
KBaHTOBOU TEOpUH;
BIIQJICET: TOUYHBIMU U
PUOIMKEHHBIMU
METOJaMHU KBAaHTOBOU
TEOPUH;

Pabora
CEMHUHAPCKHUX
3aHATUAX

Ha

OK3aMeH,
BOTIPOCHI
Ne7-15




I1K-1

3HAET. MaTeMaTHUEeCKUI
arapaTr KBaHTOBOU
MEXaHUKH, OCHOBHBIC
MPUHLIUIIBI KBAHTOBOM

MCXaHUKU,
YMECT: HaxoauThb
CpE€AHUC 3HAa4YCHUA

(Gu3N4eCcKUX BEJIMYHH,
HaXOJUTb COOCTBEHHbBIE
3HAYEHUS u
COOCTBEHHBIE (YHKIHUU
OIIepaTopOB;

BJIaJICeT: HaBbIKAMU
CaMOCTOSTEJILHOM
paboThI ¢ yueOHOI U
Hay4HOU JIUTEPATYPOU;

Paznen 3. Ilpocreiimue
TOYHO pelraeMble 3a1a9u

OIIK-2

3HAET: OCHOBHBIE
($u3HYEeCKue CUCTEMBI U
3aKOHBI, OIIUCHIBAEMbIE
KBaHTOBOU TEOpHUEH;
yMEeT: pemiathb
TUIIOBBIC 33/1a4H
KBaHTOBOU TEOpHH;
BJIa/ICET: TOYHBIMU U
NpUOIMKEHHBIMU
METOAaMHU KBAHTOBOU
TEOpUH;

[1K-1

3HACT: OCHOBHBIC
ypaBHEHUS KBAHTOBOM
MEXaHUKH,

yMeerT: HaXOJNUTh
COOCTBEHHBIC 3HAUCHMS
u COOCTBEHHELIC
(GYHKIMM  ONEpaTopoB,
BBIYMCIIATH

KO3 UIIUEHT
MPOXOXKICHUS
HOTEHIIMAIbHBIN

gyepes

Oapbep;

BJIaJICeT: HaBbIKAMU
CaMOCTOSITEIIBHOU
paboThlI ¢ yueOHOI U
Hay4HOU JIUTEPATYPOH;

KoHntponbnas
pabora (IIP-
2)

OK3aMeH,
BOTIPOCHI
Ne15-20

Pa3nen 4. MomeHT
MMITyJIbCa B KBAHTOBOM
TEOpPUH

OIIK-2

3HAET: OCHOBHBIE
(du3nUecKrue CUCTEMBI U
3aKOHBI, OIIUCHIBAEMBIE
KBaHTOBOU TEOpUEH;

Pabora Ha
CEMHUHAPCKHUX

3aHATUAX

OK3aMeH,
BOIIPOCHI
Ne 21 -27




yYMEET: peliaTh
TUIIOBBIC 3a/1a41
KBaHTOBOU TEOpUU;
BJIaJICET: TOUHBIMU H
MPUOIMKEHHBIMU
METOJJaMU KBaHTOBOM
TEOpUHU;

I1IK-1

3HAET: OCHOBHBIE
YpPaBHEHUSI KBAHTOBOM
MEXaHUKH,
YMEET: IIPUMEHSITD
TEOPETUYECKUE 3HAHUSA
K pEeLIeHUIO
MPaKTUYECKHUX u
Hay4HbIX 33]1a4,
BJIJICET: HABbIKAMHU
CaMOCTOSITEIIBHOU
paboThI ¢ yueOHOH U
Hay4HOU JIUTEPATYPOH;

Paznexn 5.
[TpuGim>xeHHBIC METOIBI
BBIYHMCIICHUS
COOCTBEHHBIX 3HAYEHUH
U COOCTBEHHBIX (PYHKIIHI
OTIepaTopoOB

OIIK-2

3HAEeT: OCHOBHBIE
(bu3nUecKue CUCTEMbI U
3aKOHBI, OITChIBAEMbIE
KBaHTOBOH Teopueii;
yMEET: peliaTh
TUIIOBBIE 33]1a4H
KBaHTOBOU TEOpUU;
BJIa/IEET: TOYHBIMU U
pUOIMKEHHBIMU
METOJJaMU KBaHTOBOU
TEOpHUU;

[1K-1

3HAeT: MPUOIMKEHHBIE
MCTO/bI pCHICHUA
KBAaHTOBOMECXaHHUYCCKHU
X 3aj1ad4;
YMECT: MNPUMCHATH
TEOPUIO0 BO3MYILEHUN K
pELIeHUIO 3a/1ay;
BIIQJICET: METOI0J0TUEN
HCIIOJIb30BaHUS
0a30BbBIX
TEOPETUYECKUX 3HAHUI
B o0Jyiactu
CCTCCTBCHHBIX HAYK
[P PELIEHUHU
npohecCHOHATBHBIX
3ajauy,

KonTponbhas
pabora (IIP-
2)

DK3aMeH,
BOIIPOCHI
No 28 - 31




Pazgen 6. Cine n
TOXIACCTBCHHOCTDb
YaCTHUII

OIIK-2

3HAET: OCHOBHBIE
(bU3HYECKUE CHCTEMBI U
3aKOHBI, OIIUCHIBAEMBIE
KBaHTOBOU TEOpUEH;
yMEET: peliaTh
TUIIOBBIE 3aJ1a41
KBaHTOBOM TE€OpUHU;
BJIAJI€ET: TOUHBIMHU U
PUOIMKEHHBIMU
METOAAaMHU KBAHTOBOU
TEOPHH;

I1K-1

3HACT: MaTEMaTUYCCKUM
armapaT KBaHTOBOM
MEXaHHMKH, OCHOBHbBIC
MIPUHITUAIIEI KBAHTOBOM
MEXaHHKH,
yMEeT: MPUMCHSITh
TEOPETUYCCKHUE 3HAHUS
K PEIICHUIO
MPAKTHICCKUX u
HAYyYHBIX 33]1a4;
BIIaJICCT: METOAOJIOTUEH
HCIIOJIb30BaHMS
0a30BbIX
TEOPETUYECKUX 3HAHUI
B 0o0iacTu
€CTECTBCHHBIX HAyK
IIPH PEIICHUN
npohecCuOHaTBHBIX
3a/ad,

PaGora Ha
CEMHUHAPCKHUX

3aHATUAX

OK3aMcH,
BOTIPOCHI
Ne 32 -34

Paznen 7. Bropuunoe
KBaHTOBaHUE B CUCTEME
0030HOB

OIIK-2

3HAET: OCHOBHBIC
(du3nUecKne CUCTEMBI U
3aKOHBI, ONTMCHIBAEMbIE
KBaHTOBOU TEOpHUEH;
yYMEET: peliaTh
TUIIOBBIE 3a]1a4H
KBaHTOBOH TEOPHH;
BJIa/IEET: TOUHBIMU U
npUOJIMKEHHBIMU
METOJJaMU KBaHTOBOU
TEOpUH;

I1K-1

3HAET: MAaTEMAaTUYECKUI
arnmnapar KBaHTOBOM
MEXaHHKH, OCHOBHbBIE
MPUHLIUIIBI KBAHTOBOM
MEXaHUKH;

YMCCT: MNPUMCHATH

KonTponbHas
pabdora (IIP-
2)

OK3aMeH,
BOTIPOCHI
Ne 35 -41




TEOPETUYCCKUE 3HAHUS
K PCIICHHIO
MPAKTUYCCKUX u
HAYYHBIX 33]1a4;
BJIAJIEET: METOI0JIOTHEMN
HCIIOJb30BaHMs
0a30BBIX
TEOPETUYCCKUX 3HAHUU
B o0nacTu
CCTCCTBCHHBIX HAYK
[PU PEUICHUN
po(hecCHOHATBEHBIX
3a/1ad,

Paznen 8. Bropuunoe
KBAHTOBAaHUE B CUCTEME
dbepMuOHOB

OIIK-2

3HAET: OCHOBHBIC
(bu3nUecKue CUCTEMbI U
3aKOHBI, OIIUCBHIBAEMBIE
KBaHTOBOW TEOpHUE;
yMEET: pemarhb
TUIIOBBIE 33]1a4U
KBaHTOBOU TEOpUHU;
BJIA/ICET: TOUHBIMU U
IpUOIINKEHHBIMU
METOJaMU KBaHTOBOU
TEOpUU;

[1K-1

3HACT: MAaTEMAaTUICCKUM
armnapar KBaHTOBOM
MEXaHUKH, OCHOBHBIE
MIPUHITUTIEI KBAHTOBOM
MEXaHUKH,
yMeerT: MIPUMEHSATH
TEOPETHUYECKUE 3HAHUSA
K peLIeHnI0
MPaKTUYECKHUX it
Hay4HBIX 33]1a4;
BJIAJ€ET. METONOJIOTHEN
HCIIOIL30BaHUS
0a30BBIX
TEOPETUYECKUX 3HAHUUN
B o0J1acTu
€CTECTBEHHBIX HAYK
MIPU PEIICHUN

PO eCCHOHATBHBIX
3a1a4,

Pabora Ha
CEMHUHAPCKHUX

3aHATHUAX

DK3aMeH,
BOIIPOCHI
Ne 42

Paznen 9. Yopyroe
paccesiHue 4acTHI]

OIIK-2

3HAET: OCHOBHBIE
(du3nUecKrue CUCTEMBI U
3aKOHBI, OIIUCHIBAEMBIE
KBaHTOBOU TEOpUEH;

KoHnTtponbHas
pabora (IIP-
2)

DK3aMeH,
BOIIPOCHI
Ne 43 - 48




yMEeT: pelarhb
THIIOBBIE 33]1a41
KBaHTOBOU TEOpUU;
BIIQJICET: TOYHBIMU U
IpUOIINKEHHBIMU
METOJaMHU KBaHTOBOU
TEOpHUU;

I1IK-1

3HACT: MaTEMaTUYCCKUM
arnmnapar KBaHTOBOM
MEXaHUKH, OCHOBHBIC
MPUHLIUIIBI KBAHTOBOM
MEXaHUKH,

YMEET: MIPUMEHSTh
TEOPETUYECKUE 3HaHUs
K PELICHHIO
MPAKTUYECKUX H
Hay4HbIX 3a]1a4;
BJIAJICET: METOAOIOTHCH
HCIIOJIF30BaHUS
0a30BBIX
TEOPETUYECKUX 3HAHUMN
B o0J1acTu
€CTECTBEHHBIX HAYK
MIpY pelIeHUU

PO eCCUOHATBHBIX
3ajad,

10

Paznen 10. Heympyroe
paccesiHue YacTHIL

OIIK-2

3HAET: OCHOBHBIE
(bu3HYEeCKUEe CUCTEMBI U
3aKOHBI, OIIUCBIBAEMBIE
KBaHTOBOM TEOpUEH;
YMEET: pemarhb
TUIIOBBIE 33]1a4H
KBaHTOBOU TEOpUU;
BJIa/IEET: TOYHBIMU U
PpUOIM>KEHHBIMU
METOJaMHU KBAaHTOBOU
TEOpUU;

[1K-1

3HaeT. MaTeMaTHUeCKUi
arnmnapar KBaHTOBOM
MEXaHHKH, OCHOBHBIC
MPUHIIMIBI KBAHTOBOM
MEXaHWKH,

YMEET: MPUMEHSTh
TEOPETUYECKUE 3HAHUSA
K PELIEHHIO
MPAKTUYECKUX u
Hay4HbIX 33/1a4;

Pabora Ha
CEMHUHAPCKHUX
3aHATUAX

DK3aMeH,
BOTIPOCHI
Ne 49




BJIAJICET. METOJ0JIOTHEH
HCIIOIL30BaHUS
0a30BBIX
TEOPETUYECKUX 3HAHUU
B 0o0JIacTH
€CTECTBEHHBIX HayK
MIPU PEIICHUN

PO eCCUOHATBHBIX
3aJa4.

KOHTpOJ'IBHBIC N MCTOANYCCKUC MATCpUaAJIbI, a TAKKC KPUTCPUN U ITIOKA3aTCIIN
HCO6XO,ZIHMI>I€ JJIA OOCHKH 3HaHHﬁ, YMGHHﬁ, HaBBIKOB U XapaKTCPU3IYIOIIHUC OTallbl
(bOpMI/IpOBaHI/IH KOMHGTGHHHﬁ B IIpoHecCCC OCBOCHUA O6pa3OBaT€HBHOﬁ IIporpaMmal
IMpCaACTAaBJICHLI B HpI/IJIO)KeHI/II/I 2.

V. CIIUCOK YUYEBHOU JIUTEPATYPbI U UH®OPMAIIMOHHOE
OBECIIEYEHUE JUCIUIIJINHBI

OcHoBHas JuTEpaTypa
(anexmponmvie u nevammvie uz0ams)

1. lnonsckuii, 3.B. Atomuas ¢puszuka. Tom 2. OCHOBBI KBAHTOBOM MEXaHUKH
U CTPOEHUE DJIEKTPOHHOM 000JI0UKHU aToMa [ DJEKTPOHHBIN pecypc] : yueoHuk / 3.B.
[Inonbckuii. — nektpoH. nad. — Cankrt-IletepOypr : Jlans, 2010. — 448 ¢. —
Pesxxum noctyna: https://e.lanbook.com/book/443

2. baiikoB, F0.A. KBaHTOBass MexaHuka [DNEeKTpOHHBIH pecypc| : ydueOHOe

nocodue / KO.A. baiikoB, B.M. Ky3HenoB. — OJnekTpoH. naH. — Mocksa :
N3narensctBo "Jlabopatopus 3nanmii", 2015. — 294 ¢. — Pexum nocrtyma:
https://e.lanbook.com/book/70719

3. MarasunnukoB A.JI. BBeneHue B KBAaHTOBYIO MEXaHHUKY [DJIEKTPOHHBIN
pecypc]: yuebHoe mocobue/ MarazunaukoB A.JI., MyxaueB B.A.— DnexTpoH.
TEKCTOBBIE NaHHble.— Tomck: TOMCKUI rocy1apCTBEHHBI YHUBEPCUTET CUCTEM

yOpaBJieHUs W paauodniekTpoHuku, 2012.— 112 c.— Pexum pgocryna:
http://www.iprbookshop.ru/13860.html. — 3BC «IPRbooks»
4. KpacHomneBrieB E.A. KBanToBas MexaHWKa B TNPUIIOKEHUSIX K (PUBHKE

TBEPJIOTO Tefa [DNEeKTPOHHBIN pecypc]: yuebHoe nmocodue/ KpacnonesieB E.A.—
DJIEKTPOH. TEKCTOBBIE JAHHBIE.— HoBocubupck: HoBocubupckuit
rocyJapCTBeHHbIA TeXHUUeCKUil yHuBepcuteT, 2010.— 354 ¢.— Pexxum gocrymna:
http://www.iprbookshop.ru/45097.html. — 3B5C «IPRbooks»

5. Tpsacyués, B.A. KBantoBasg MexaHuKa JJisl CTYJIEHTOB TEXHUYECKUX BY30B
[DnexkTponHbIil pecype] : yueOHoe mocobue / B.A. Tpsacyués ; mox pen. A.B.



https://e.lanbook.com/book/443
https://e.lanbook.com/book/70719
http://www.iprbookshop.ru/13860.html
http://www.iprbookshop.ru/45097.html

[TonkoB. — DnekTpoH. aaH. — Tomck : TITY, 2017. — 156 ¢. — Pexum nocryna:
https://e.lanbook.com/book/106765

6. KantoBas wMexanuka: yueOHuk / Beapunckuii P.B. - PoctoB-Ha-
Hony:M3natensctBo FODY, 2009. - 384 c. ISBN 978-5-9275-0706-1 - Pexum
nocryma: http://znanium.com/catalog/product/553266

7. JleuueB B.B. OCHOBBI KBAaHTOBOW MeEXaHHWKH B IPOCTEHIIUX 3ajlauax
[DnexTpoHHBIHN pecypc]: yueOHoe nocodue/ JleBuueB B.B.— DieKTpoH. TEKCTOBbIE
nanaple.— CII16.: YuuBepcuter UTMO, 2014.— 38 c.— Pexum pocrymna:
http://www.iprbookshop.ru/67477.html.— DBC «IPRbooks»

8. Oeipnun, B.B. ®usuka. KBantoBas ¢usuka. KBaHTOBas MexaHHKa WU

aToMHas (pusuka [ DIeKTpOHHBIN pecypc] : yuebHoe mocodue / B.B. pipaun, T.JL
Kum, C.A. leneneBa. — OnekTpoH. naH. — Kemeposo : Ky3['TY umenu T.D.
['opb6auesa, 2018. — 182 ¢. — Pexwum noctyna: https://e.lanbook.com/book/115114

JlonoJiHUTEIbHASA JTUTEpaTypa
(onexmponnvie u neuammvie uzoanus)

1. bnoxunues, /.. OCHOBBI KBaHTOBOM ME€XaHUKHU [ DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / JI.1. brnoxunneB. — DnektpoH. naH. — Cankr-IletepOypr :
Jlanb, 2004. — 672 ¢. — Pesxkum poctyma: https://e.lanbook.com/book/619

2. Jlanmay, JI.JI. Teopermueckas ¢usuka T.3. KBanTtoBas MexaHuKa

(HepensiTuBHCTCKAs Teopus) [Dnextponnsiii pecypc|/ JILJ. JJangay, E.M. JIudumu.
— DnekTpoH. nadH. — Mocksa : @uszmarnur, 2001. — 808 ¢. — Pexum gocrymna:

https://e.lanbook.com/book/2380
3. bamamor B.B. Kypc kBaHTOBOW MexaHWKH [DIEeKTpOHHBIA pecypc]/

banamos B.B., JlommHnoB B.K.— D3nekTpoH. TekcToBbIE naHHbie.— MOCKBa,
Nxesck: Perymnspras u xaotnyeckas auHamuka, 2001.— 336 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/16546.html.— DBC «IPRbooks»

4, Emotun, I1.B. KBanTOBas MexaHuKa ¢ 3aj1auaMu [ DIEKTPOHHBIN pecypc] :
yuebHoe nocodue / I1.B. Extorun, B.Jl. KpuBuenkos ; mox pen. boromtooosa H.H..
— DnekTpoH. nadH. — Mocksa : @uszmarnur, 2001. — 300 ¢. — Pexxum gocrymna:
https://e.lanbook.com/book/48207

5. Jlemumosuu, b.II. MaremaTuueckue OCHOBBI KBAHTOBOM MEXaHUKH
[DnexTponHbIi pecypc] : yuedHoe mocooue / B.I1. JleMunoBud. — DneKTpoH. JaH.
— Cankr-IlerepOypr : Jlamp, 2005. — 200 c. — Pexum jgocrymna:
https://e.lanbook.com/book/604

6. TonmaueB B.B. OCHOBBI KBAaHTOBOM MEXaHUKH [DJIEKTPOHHBIN pecypc]:
yuebHoe nocobue/ TonmaueB B.B., ®enoro A.A., ®enorora C.B.— DiekTpoH.

TEKCTOBbIE NaHHble.— MockBa, MxeBck: PeryisipHas U XaoTHyeckas JUHAMUKA,


https://e.lanbook.com/book/106765
http://znanium.com/catalog/product/553266
https://e.lanbook.com/book/619
https://e.lanbook.com/book/2380
https://e.lanbook.com/book/604

2005.— 240 c.— Pexxum noctymna: http://www.iprbookshop.ru/16586.html.— 3bC
«IPRbooks»

7. Kapnos, H.B. HauanpHble 171aBbl KBAHTOBON MEXaHUKH [DIEKTPOHHBIN
pecypc] : yae6noe mocodue / H.B. Kapnos, H.A. Kupudyerko. — DeKTpoH. 1aH. —
MockBa : ®wuwsmammmr, 20060 — 360 c. — Pexum jocryna:

https://e.lanbook.com/book/2193

Ilepevyenb pecypcoB HHPOPMANUOHHO-TEJTCKOMMYHUKANMOHHOM CeTH
«HHTEepHET»

http://www.physbook.ru/
http://hep.phys.msu.ru
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/

7. http://www.bbc.co.uk/science/space/universe/questions_and_ideas/quantu
m_mechanics
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VI. METOANYECKHUE YKA3AHUSA ITIO OCBOEHUIO TUCHUIIJINHBI

JIeK1IMOHHBIE 3aHATHS OPUEHTUPOBAHBI HA OCBEIIEHNE BBOJHBIX TEM B KA IbIi
paszieln Kypca U pu3BaHbl OpPUEHTHPOBATh CTYACHTOB B MpElaraeMoOM MaTepuase,
3aJI0)KUTh ~ HAay4YHblE M  METOAOJOTMYECKHE OCHOBBI  JJIsl  JalibHEWIIen
CaMOCTOATENbHON pabOThI CTYIEHTOB.

BaxxHol siBNIsieTcs caMOCTOsITeNbHAs padoTa 1o Kypcy. B xone 3Toil paboThl
CTYJEHTbl OTOMPAIOT HEOOXOAUMBI Marepuad MO HU3Yy4YaeMOMY BOIIPOCY U
aHanu3upyroT ero. IIpu moAroToBke K 3aHATHUAM CTYIEHTHI MOTYT IMOJb30BaThCS
paboueit mporpaMMoi yueOHOUM TUCIIUTIIIUHEL, & TAKKE CIIPABOYHOM TUTEPATypOH U
JIpyruMu mocoOusmMu (y4eOHUKaMU, YUYEOHBIMH MOCOOHSMHU, PEKOMEHIOBAHHOU
JUTEPATYPOU U T.I1.).

[Ipu mpoMekyTOUHOM aTTeCTaluu 10 YK3aMeHa JOJKHBI CIaTh BCE OTUETHbIE
paboThI ¥ MOJTYUYUTh JOMYCK K IK3aMEHY.

VIIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
JAUNCHUITIJIMHBI
AyauTopust JUTsl YTEHUS JEKIUA U TPOBEACHUS MPAKTUIECKUX 3aHATUH:
nepcoHaabHbIl KoMIbioTep Lenovo ThinkPad E125 ¢ nuneH3uoHHBIM U
CBOOOJTHBIM TIporpaMMHbIM oOecnieuenuem — MS PowerPoint 2007 u Acrobat
Reader XI; mpoexkrop Benq MP770; nepeHOCHOM 3KpaH.


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/

YYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOLIUXCHA
Ilinan-rpa¢guk BbINOJTHEHUS CAMOCTOATEILHON PadOThI 0 AUCHHMILIUHE

Hara/cpokun | Bua camocrositesqibHoit | Hopmbl Bpemenu
Ne dopMa KOHTPOJIS
BBINIOJTHEHHSA padoThI HA BBIMOJIHEHHE
1 2 "Heneuasd [ToaroroBska k Pabora Ha
2 4acoB
CEMHUHAPCKHUM 3aHATHIM CEMHUHAPCKHX 3aHATHAX
2 4 genens [ToaroroBska k Pabora Ha
2 4acoB
CEMUHAPCKHUM 3aHITHIM CEMUHAPCKHX 3aHATHUSIX
3 6 Henens IToaroroska x Pabora Ha
2 4acoB
CEMUHAPCKHUM 3aHITHIM CEMHUHAPCKHX 3aHATHSIX
4 & Henmens IToaroroBka k Pabora Ha
2 4acoB
CEMHUHAPCKHUM 3aHATHIM CEMHUHAPCKMX 3aHATHAX
5 10 menens IToaroroska k Pabora Ha
2 4acoB
CEMUHAPCKHUM 3aHITHIM CEMHUHAPCKHX 3aHATHSIX
6 12 wenens IToaroroska k Pabora Ha
2 4acoB
CEMUHAPCKHUM 3aHITHIM CEMHUHAPCKHX 3aHATHUSIX
7 14 wenens [ToaroroBka k Pabora Ha
2 4acoB
CEMHUHAPCKHUM 3aHATHIM CEMHUHAPCKHX 3aHATHIX
8 16 venens [ToaroroBka k Pabora Ha
2 4acoB
CEMUHAPCKHUM 3aHITHIM CEMHUHAPCKHX 3aHATHSIX
9 18 wenens IToaroroska x Pabora Ha
2 4acoB
CEMUHAPCKHUM 3aHITHIM CEMHUHAPCKHX 3aHATHSIX

XapakTepucTHKA 3aJaHUH V11 CAMOCTOATEIbHOI PadoThI CTYJIEHTOB 1

METOAUICCKHUEC PEKOMECHAAIINUH 110 UX BBINNOJIHCHHUIO

CamocrosTenbHas paboTa MOMOTaeT CTyAeHTaM:

1) oBnaneTh 3HAHUSIMU:

- YyTeHHe TeKcTa (yueOHUKa, IEPBOUCTOYHHKA, TONOJHUTEILHON JTUTEPATypPhl
U T.J.);

- COCTaBJICHHE IUIaHA TEKCTa, Tpadudyeckoe n300pakeHrue CTPYKTYpPhl TEKCTa,
KOHCIIEKTUPOBAaHHE TEKCTA, BBIUCKHU U3 TEKCTA U T.J1.;

- paboTa co CpaBOYHUKAMHU | JIp. CIIPABOYHOM JIUTEPaATyPO;

- HCTIOJIb30BaHNUE KOMITBIOTEPHOU TeXHUKU U HTEepHEeTa U 1Ip.;

2) 3aKperuIsiTh ¥ CUCTEMAaTU3UPOBATh 3HAHUS:

- paboTa ¢ KOHCIIEKTOM JICKIIUH;

- 00paboTKa TeKCcTa, MOBTOpHAsA paboTa HaJl y4eOHBIM MAaTepUaIoM YUYEOHHKA,
NIEPBOMCTOYHUKA, JONOJHUTENBHON JTUTEPATYPBI, Ay IO U BUAECO3ANUCEN;

- IOJICOTOBKA ILJIaHA;



CamocrosiTenbHas paboTa MOXKET OCYHIECTBISITBCS WHIUBUIYAIbHO WIIN
IpyIIIaMA CTYJEHTOB B 3aBUCUMOCTH OT LEIH, 00beMa, KOHKPETHOW TEMaTHKU
CaMOCTOATENBbHON padOThI, YPOBHS CJIOKHOCTH M YPOBHSI YMEHHI CTYJEHTOB.

KOHTposib  pe3ynbTaToB CcaMOCTOSTENBHOM padOThl CTYJIEHTOB JOJDKEH
OCYUIECTBJISATHCS B Mpejenax BPEMEHHU, OTBEJIEHHOIO Ha 00si3aTeNbHble yueOHbIe
3aHATHS U BHEAYJUTOPHYIO CAMOCTOSITENIbHYIO pabOTy CTYAEHTOB MO TUCIUILIMHE,
MOKET MPOXOAUTH B MUCBMEHHOM, YCTHOM HIJIM CMEIIaHHOM opMme.

CamocrosiTenbHas paboTa Ha JIEKIUH

Craymanue v 3anucCh JIEKIUNA — CI0XKHBINA BUJ BY30BCKOM ayJUTOPHON paObOTHI.
BHumatenbHOE  CilymiaHME M KOHCIEKTHPOBAaHWE JIEKUMH  MPEIosaraet
MHTEHCUBHYIO YMCTBEHHYIO JI€ATEIbHOCTh CTyAeHTa. KpaTkue 3anucu JeKuui, ux
KOHCIIEKTUPOBAHUE TOMOTaeT YCBOUTh Y4eOHbIA Marepuain. KoHCHeKT sBiseTcs
IIOJIE3HBIM TOT/A, KOT/1a 3alIMCaHO CaMO€ CYIIECTBEHHOE, OCHOBHOE U CIIEJIAHO 3TO
caMuM CTyJaeHToM. He Hajo cTpeMuThCes 3amucaTh JOCIOBHO BCHO JIEKIUIO. Takoe
«KOHCTIEKTUPOBAHUE» MPUHOCUT OOJIbIIIE BpE/la, YeM IOJb3bl. 3alUCh JIEKIIUM
PEKOMEHJYeTCsI BECTH [0 BO3MOXXHOCTU COOCTBEHHBIMU (HDOPMYJIMPOBKAMH.
KenaTenbHO 3aIUCh OCYILIECTBIISATh HA OJJHOM CTPaHUILIE, a CIAEAYIONIYIO0 OCTaBIsATh
JUIs. TpOpabOTKH y4eOHOTO Marepualia CaMOCTOSITENIbHO B JIOMAITHUX YCIIOBUSIX.
KoHcriekT nexuuu Jiydine ToJpa3feisaTh Ha IMYHKTHI, maparpadbl, coOmromas
KpPacHYIO0 CTPOKY. DTOMY B OOJIBIION CTeneHUu OyAyT CIOCOOCTBOBATH IMYyHKTHI
IiaHa JIeKIWU, TpeUIokKEHHBIE TpernojaBarensM. [IpuHIMNUAIbHBIE MeCTa,
ornpenaeneHusi, GopMysl U Ipyroe cieayeT CONpOBOKAATh 3aMEUaHUSIMU «BAXKHOY,
«0c000 BAXKHO», «XOPOILIO 3alIOMHUTH» U T.I. MOXHO A€NaTh 3TO U C MOMOILBIO
Pa3HOLBETHBIX MapKepoB WM pyuek. Jlyumie eciaum oHU OyAyT COOCTBEHHBIMH,
YTOOBI HE MPUXOJUIIOCH IPOCUTH UX Y OAHOKYPCHUKOB M TEM CAMbIM HE OTBJIEKATh
uX BO BpeMs Jekiuu. [lenecooOpazHo pa3padoTaTh COOCTBEHHYIO «MapKOTrpapuiox»
(3HAUKHM, CUMBOJIBI), COKpalieHus cioB. He nuimnHuM Oyner M M3ydyeHHE OCHOB
creHorpaduu. Paboras Haj KOHCIEKTOM JIEKIMH, BCerga HEOO0XO0IUMO
UCIIOJIb30BaTh HE TOJBKO YUYEOHUK, HO U Ty JIUTEPATYpPY, KOTOPYIO TONOJHUTEIHHO
pexkoMeHJoBan JiekTop. MMEHHO Takas cepbe3Has, KpomoTiuBas pabora ¢
JICKIIMOHHBIM MaTEPUAIOM TO3BOJIUT IIYOOKO OBJIAJETh 3HAHUSAMH.

PaboTa ¢ nuTepaTypHbIMH HCTOYHUKAMHU

CamocTtosiTenbHas paboTa ¢ ydeOHMKaMH, YYCOHBIMU MMOCOOUSIMH, HAYIHOM,
CIIPAaBOYHOU U MOMYJISIPHOM JINTEPATYPOU, MaTepraiaMi NEPUOANYECKAX U3TaHUI
u WMnatepHera siBnsercs HamOosee 3PGEeKTUBHBIM METOAOM TOJYYCHHS 3HAHUH,
MO3BOJISICT 3HAYMTENILHO AaKTUBU3MPOBATH TPOIIECC OBJIAACHUS HH(OpMaIueH,
CIIOCOOCTBYET 00Jiee TIIyOOKOMY YCBOEHHUIO M3y4aeMoro Marepuana, GopMupyeT y
CTYJICHTOB CBO€ OTHOUIEHHME K KOHKpeTHOM mpobneme. bosee riaybokomy
PACKPBITHIO BOIIPOCOB CIOCOOCTBYET 3HAKOMCTBO C JOTIOJIHUTEIBHON INTEPATYPOH.



TpeOoBanus Kk npeacTaBjieHnI0 U 0POPMIICHHUIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadoThI

TpeboBaHUs K KOHCIICKTY JJISI IPAKTUYECKUX 3aHATHIA:

1. lomxeH OBITH B OTACIBHON TETPaIy, TIOIMACAHHBIH.

2. O06s13aTenpbHO MUCATh TUIAH 3aHIATHS C YKa3aHUEM TEMbI, BOIIPOCOB, CIHCKA
JUTEPATypbl U HCTOYHUKOB.

3. Otpaxare npoOIeMAaTUKy BCEX I[IOCTaBJICHHBIX BOMPOCOB (aHAIM3
MCTOYHHUKA, JINTEPATYPHI).

4. Nmerp 1m0  HUM  QpryMEHTHPOBAHHBIE  BBIBOJBI. CnoBo
«apryMEHTHUPOBAHHBIE» SIBJISICTCS KIIFOYEBBIM. | TaBHOE - TOKA3yEeMOCTh BBIBOJIOB.

Kputepuu o11eHKH BBITIOJHEHUSI CAMOCTOSITENIEHON pabOThI

KoHTpoiib caMocTosITeNIbHOM PabOThI CTYACHTOB MPEYyCMAaTPUBAET:

* COOTHECEHHE COJICPKaHMsI KOHTPOJIS C LEJISIMU O0YUYEHUS;

* 00bEKTUBHOCTH KOHTPOJIS;

* BAIUJTHOCTh KOHTPOJISI (COOTBETCTBUE MPEABIBISEMBIX 33JJaHUN TOMY, UTO
IIPEAINOoaraeTcs NpoBEPUTH);

* nuddhepeHIHnaINI0 KOHTPOILHO-U3MEPUTEIBHBIX MaTEPUAJIOB.

DopMbl KOHTPOJISI CAMOCTOSITENILHONU Pa0OTHI:

* PaboTa Ha ceMUHAPCKUX 3aHATHUSX .

* 3ayer.

Kpurepuu o1ieHKH pe3yJbTaTOB CaMOCTOATEIBLHON pabOThI

KpurepusiMmu o11eHOK pe3yJIbTaTOB BHEAYAUTOPHON CaMOCTOSATEIHLHOM pabOThI
CTYAEHTA SIBIIAKOTCS:

* YPOBEHb OCBOCHHMS CTYJCHTOB YUeOHOI0 MaTepHaia;

* cOpMUPOBAHHOCTH OOIICYUESOHBIX YMEHHUIA;

* YMEHHSI CTYJE€HTa aKTUBHO HCMOJIb30BaTh JJIEKTPOHHBIC O0pa30BaTE/IbHBIC
pecypchl, HaXOAUTh TPeOyIoyrocs UH(POpMaIMI0, U3ydaTh €€ M MPUMEHSITh Ha
MPaKTHUKE;

* 000CHOBAaHHOCTb U YETKOCTh U3JI0’KEHUS OTBETA;

* opopMiieHHEe MaTepralia B COOTBETCTBUU C TPEOOBAHUSIMU;

* YMEHHE OPUCHTUPOBATHCS B MOTOKE MHGOPMAIIUU, BBIJICTSATH IJIaBHOE;

* yMEHUE YETKO CGhOpMYIMpPOBATh NpOoOIeMy, MPEIJIOKUB €€ pelieHUeE,
KPUTHUYECKHU OLICHUTH PEILICHUE U €T0 MOCIEACTBUS,

* YMEHUE I[I0Ka3aTh, MPOAHAIM3UPOBATh aJbTEPHATUBHBIE BO3MOXHOCTH,
BapUaHTHI JEUCTBUU;

* yMeHue c(hOPMHUPOBATH CBOIO MO3ZUITUIO, OIICHKY W apTYMEHTUPOBATH €€.



®OHJA OHNEHOYHBIX CPEACTB
no Aucuuiuvinie «KBaHTOBas MeXaHUKA»

MMacnopt ®OC
Koxa u ¢popmysupoBka Tanbl (OPMUPOBAHUS KOMIIETEHIIUN
KOMIIeTeHI[UH
OIIK-2 CnocoOHOCTE TEOPETHYECKHUE OCHOBAHUS KBAaHTOBOM TEOPHH, OCHOBHBIE
UCIIOJIB30BaTh B 3HaeT (1)I/I3I/IIIGCKI/IG CUCTEMBbI M 3aKOHBbI, OITHChIBACMBIC KBaHTOBOM
npodeccuoHaIBLHON TeOpHeH.
JeATeIbHOCTH 0a30BbIE | YMmeer pelaTh TUIOBBIE 33Ja4d KBAHTOBOW TEOPHH.
3HAHUS
byH1aMeHTaIbHBIX
pa3iesioB MaTEeMaTHKH,
CO3/1aBaTh
MaTeMaTHU4eCKue
MOJIEJIA THUTIOBBIX
nMpoQecCHOHANbHBIX Brnageer | TOUHBIMH U IIPHONHXCHHBIMH METOIAMH KBAHTOBOH TCOPHH.
3a/1a4 u
WHTEPIPETHPOBATH
MOJTyYCHHBIC
pE3yNbTaThI C YYETOM
IpaHULl IPUMEHUMOCTH
MoJeen
I1K-1 CiocobHOCTE - MPEIMOCHUTKY CO3/IaHUsI KBAHTOBOW MEXaHUKU;
HCTIOJIB30BAaTh - MATEMATUYECKHUI amapaT KBAHTOBOW MEXaHUKU;
cHenualn3upoBaHHbIE - OCHOBHBIE IPUHITUIBI KBAHTOBOW MEXaHUKHU;
3HaHUS B 00J1aCTH Suact - OCHOBHBIE YPAaBHEHHS KBAHTOBOW MEXaHUKH;
(bu3UKY 17151 OCBOSHUS - IPUOTNKEHHBIE METOBI PELICHUS
pOUIBHBIX KBAaHTOBOMEXAHMUYECKHUX 3a/au.
buznuecKkux - HaXOJIUTh CpeJHNe 3HaUeHUS! GU3NUECKUX BEITUUHH;
TUCITUTLITAH - HAaXOJUTh COOCTBEHHBIE 3HAUYEHUS U COOCTBEHHBIE
(yHKIIUU OIIepaTopoB;
- BBUHCHATH KOA((UIMEHT MPOXOXKICHUS dYepes
Vateer MOTEHITMATIBHBIN Oapbep; )
- MPUMEHSTH TEOPUIO BO3MYILIEHUM K PEIISHHUIO 33/1a4;
- TPUMEHATb TEOPETHUYECKUE 3HAHUS K PEHICHUIO
MPaKTUYECKUX U HAyYHBIX 337124,
- u3JaraTh, MOHUMAaTh U KPUTHUYECKU aHAIU3UPOBATH
obmepu3nIecKyro HHPOPMAITHIO.
- HaBBIKAMHM CaMOCTOSITEIbHOM paboThl ¢ y4eOHOU U
Hay4YHOW JIMTEPATYpPOH;
Bnaneer - METOIOJIOTHEN HUCIIOJIL30BaHUA 0a30BBIX
TEOPETUUECKUX 3HAHUA B 00JIACTH €CTECTBEHHBIX HAYK
MIpH pelIeHUH MPO(HeCCHOHANBHBIX 3a/1ad.




KoHnTtponmpyemsie
MOJIYJIH/ Pa3/eiibl / TEMBbI
JUCLUILINHBI

Kopp! u stansl popmupoBanus

KOMIIETEHIIUN

OneHouHbIE CpesICTBA -

HaMMCHOBAHHUC

TEeKYIIUH

KOHTPOJIb

IPOMEKYTOUHA
g aTTecTalus

Paznen 1.
dusnyeckre 0OCHOBBI
KBAaHTOBOM TEOPUH

OIIK-2

3HAET: TEOPETUUECKHUE
OCHOBaHHS KBAaHTOBOM
TEOpUHU;

YMEET: pellaTh TUIIOBLIE
3aJa4i KBaHTOBOM
TEOpUHU;

BJIaJICET: TOUYHBIMH U
MPUOIMKEHHBIMU
METOJIaMH KBaHTOBOM
TEOpHHU;

[1K-1

3HAET: MPEIMTOCHUTKI
CO3/1aHNS KBAaHTOBOU
MEXaHHKH,

yMEeT: U3Jararth,
MMOHUMATh U KPUTHYECKH
aHaJIM3UPOBATH
o0uIepu3nIECcKyro
uHpopmaruio;

BJIAJICET: METOAOIOTHCH
HCIOJIL30BaHMUA 0a30BBIX
TEOPETUYECKUX 3HAHUH B
001aCTH €CTECTBEHHBIX
HAYK MpU PEIIeHUH
npohecCuOHaTBHBIX
3a/ad,

KonTposnbnas
pabora (IIP-

2)

DK3aMeH,

BOTIPOCHI
Nel-6

Paznexn 2.
MaremaTuueckui
armapaTr KBaHTOBOU
TEOpUH

OIIK-2

3HAET: TEOPETUYECKHUE
OCHOBAHMUS KBAHTOBOM
TEOpHHU;

YMEET: pelIaTh TUITOBbIE
3a7Ja491 KBaHTOBOU
TEOpUHU;

BJaJICeT: TOUHLIMH U
MPUOIMKEHHBIMHU
MeTOJdaMU KBaHTOBOM
TEOpHHU;

IK-1

3HAET: MAaTEMATUYECKUI
arnmnapar KBaHTOBOM
MEXaHHMKH, OCHOBHBIE
MPUHLIUIIBI KBAHTOBOM
MEXaHUKH;

YMECT: HaxoauTb

Pabora

Ha

CEMHHapPCKHUX

3aHATUAX

DK3aMeH,
BOIPOCHI
Ne7-15




cpenHue 3HAUCHUS
(GuU3MYECKUX  BEIWYHH,
HAaXOJUTh COOCTBEHHBIC
3HAYEHUS U COOCTBEHHBIC
(GYHKIIUN ONEepaTopoB;
BJIa/ICET: HABbIKAMU
CaMOCTOSITENIbHOM
paboTHI C yueOHOU U
Hay4HOU JIUTEPATYPOU;

Paznen 3.
[Ipocreitmme TOYHO
pelaeMble 3a1a4u

OIIK-2

3HAET: OCHOBHBIE
(bU3HYECKUE CHCTEMBI U
3aKOHBI, OITUCHIBAEMbIC
KBAaHTOBOW T€OpHUE;
yMEeT: peliaTh TUIIOBbIE
3aJjaui KBaHTOBOM
TEOpUHU;

BJIAJICET: TOUYHBIMHU U
PpUOIMKEHHBIMU
METOJIaMH KBaHTOBOM
TEOPHH;

[1K-1

3HAEeT: OCHOBHBIE
YpaBHEHMsI KBAHTOBOM
MEXaHHKH,

yMeeT: HaXOJIUTh
CcOOCTBEHHBIE 3HAUECHUS U
COOCTBEHHBIE  (PYHKIIMH
OIepaTOpOB, BBIUUCIISTH
KO3 UIIUEHT
IIPOXOXKACHHUS yepes
NOTEHIMATILHBIN Oapbep;
BJIA/ICET: HaBbIKaMH
CaMOCTOSATEIILHOU
paboThl ¢ yueOHOH U
Hay4HOU JIUTEPATYPOH;

Kontposnbnas
pabora (ITP-
2)

DK3aMeH,
BOIIPOCHI
Ne 15-20

Pa3nenx 4. Moment
MMITYJIbCA B
KBaHTOBOM TE€OPUHU

OIIK-2

3HAET: OCHOBHBIE
¢du3nUecKrue CUCTEMBI U
3aKOHBI, OIIMCBHIBAEMBIE
KBaHTOBOU T€OpUEH;
YMEET: pelaTh TUIIOBbIE
3aJla4d KBAaHTOBOM
TEOpUH;

BJIa/IEET: TOUYHBIMU U
pUOIMKEHHBIMU
METOJaMHU KBAaHTOBOU
TEOpUU;

Pabora Ha
CEMHUHApPCKHIX
3aHATUAX

DK3aMeH,

BOIIPOCHI
Ne 21 - 27




[IK-1

3HAET: OCHOBHBIE
YpPaBHEHUSI KBAHTOBOM
MEXaHUKH,
YMEET: IIPUMEHSITD
TEOPETHYECKUE 3HAHUS K
PELICHUIO0 TPAKTUYECKUX
Y Hay4YHbIX 3a7a4;
BJIJICET: HABBIKAMHU
CaMOCTOSITEIIBHOU
paboThI ¢ yueOHOH U
Hay4HOU JIUTEPATYPOH;

Paznen 5.
[TpubnuxeHHbIE
METO/IbI BBIYUCIIEHUS
COOCTBEHHBIX
3HAQYCHUM U
COOCTBEHHBIX
(GyHKLIMIA 0nepaTopoB

OIIK-2

3HAET: OCHOBHBIE
(bu3nUecKnue CUCTEMBI U
3aKOHBI, OITChIBAEMbIE
KBaHTOBOH Teopueii;
yYMEET: pellaTh TUIIOBbIE
3aJa4d KBAaHTOBOM
TEOpUH;

BJIa/IEET: TOYHBIMU U
PpUOIMKEHHBIMU
METOaMU KBaHTOBOI
TEOpHH;

[1K-1

3HAET: MPUOIMKEHHBIE
METO/IbI PEIICHUS
KBAaHTOBOMECXAaHUYCCKUX
3ajad;
YMECT: MNPUMCHATH
TEOPUI0 BO3MYIIEHHH K
pEIIeHHIO0 3a/1ay;
BJIQJICET: METOJONIOTUEH
MCIIONIb30BaHUs 0a30BBIX
TEOPETUYECKUX 3HAHUU B
00J1aCTH €CTECTBEHHBIX
HAyK IIpYU pEIICHUN

PO eCCUOHATBHBIX
3ajad,

Kontposbnas
pabora (IIP-
2)

DK3aMeH,
BOIIPOCHI
Ne 28 -31

Pa3nen 6. Crine 1
TOXKIIECTBEHHOCTh
YaCTHI]

OIIK-2

3HAET: OCHOBHBIE
(du3nUecKrue CUCTEMBI U
3aKOHBI, OIIMCBHIBAEMBIE
KBaHTOBOU T€OpUEH;
YMEET: peliaTh TUIIOBbIE
3a7a41 KBaHTOBOM
TEOpUH;

BJIa/I€ET: TOYHBIMU U
NpUOJIMKEHHBIMU
METOJJaMU KBaHTOBOM
TEOpUU;

PaGora
CEMHUHApPCKHX
3aHATUAX

Ha

DK3aMeH,
BOIIPOCHI
Ne32-34




[1K-1

3HAET. MaTeMaTHUEeCKUI
arapaTr KBaHTOBOU
MEXaHUKH, OCHOBHBIC
MPUHLIUIIBI KBAHTOBOM
MEXaHUKH,

YMEET: MIPUMEHSTh
TEOPETUYECKUE 3HAHUS K
PEUICHUIO TPAKTHYECKUX
Y Hay4HBIX 3a]1a4;
BJAJICET: METOAOJIOTHECH
HCIIOJIb30BaHMs 0a30BBIX
TEOPETUYECKUX 3HAHUH B
0071aCTH €CTECTBEHHBIX
HayK [PU pELICHUU

PO eCCUOHATBHBIX
3ajad,

Paznen 7. Bropuunoe
KBAHTOBAHUE B
cucreme 0030HOB

OIIK-2

3HAET: OCHOBHBIE
($u3HYEeCKue CUCTEMBI U
3aKOHBI, OIIUCHIBAEMbIE
KBaHTOBOU TEOpHUEH;
yMEeT: peliaTh TUIOBbIE
3aJjaul KBAaHTOBOM
TEOpUHU;

BJIa/ICET: TOYHBIMU U
NpUOIMKEHHBIMU
METOAaMHU KBAHTOBOU
TEOpUH;

[1K-1

3HACT: MAaTEMATUICCKUM
anmnapaT KBaHTOBOM
MEXaHUKH, OCHOBHBIE
MPUHIHUITBI KBAHTOBOM
MEXaHUKH,
YMEGTZ HpHMeHHTb
TEOPETHYECKUE 3HAHUS K
pennnﬂno HpaKTquCKHX
nu Hay‘-IHBIX 3ajaa4,
BJIAJICET: METOAOJIOTHEH
HCIIOJIb30BaHMS 0a30BBIX
TEOPETHUYECKUX 3HAHUH B
00JIaCTH €CTECTBEHHBIX
HayK IIpH PELICHUNA

PO eCCHOHATBHBIX
3ajadg,

Kontposnbnas
pabora (IIP-
2)

DK3aMeH,
BOIIPOCHI
Ne 35-41

Paznen 8. Bropuunoe
KBaHTOBaHUE B
cucteme GepMHUOHOB

OIIK-2

3HAET: OCHOBHBIE
(du3nUecKrue CUCTEMBI U
3aKOHBI, OIIUCHIBAEMBIE
KBaHTOBOU TEOpUEH;

Pabora Ha
CEMHUHApPCKHX

3aHATUAX

DK3aMeH,

BOIIPOCHI
No 42




YMEET: pelIaTh TUIIOBbIE
3aJa4i KBaHTOBOM
TEOpUHU;

BJIaACCT. TOUHBIMU U
MPUOIMKEHHBIMU
METOJIaMH KBaHTOBOM
TEOpHHU;

[1K-1

3HACT: MaTEMaTUYCCKUM
arrapaTr KBaHTOBOU
MEXaHUKH, OCHOBHBIC
MPUHLIUIIBI KBAHTOBOM
MEXaHUKH,

YMEET: MIPUMEHSTh
TEOPETUYECKUE 3HAHUS K
pPEUICHUIO TPAKTHYECKUX
Y Hay4HbIX 3a7a4;
BJIAJICET: METOAOIOTHCH
HCIIOJIb30BaHMs 0a30BBIX
TEOPETUYECKUX 3HAHUH B
00J1aCTH €CTECTBEHHBIX
HayK [PU pELICHUU

PO eCCUOHATBHBIX
3ajad,

Paznen 9. Yopyroe
paccessHAe 4acTHI]

OIIK-2

3HAET: OCHOBHbIE
(bu3HYEeCKUEe CUCTEMBI U
3aKOHBI, ONTUCHIBAEMbBIC
KBaHTOBOU TEOpHUEH;
YMEET: peliaTh TUIIOBbIC
3a/1a4yu KBaHTOBOM
TEOPUH;

BIIQJICET: TOUYHBIMU U
NPUOTMKEHHBIMH
METOJIaMH KBaHTOBOM
TEOPUH;

[1K-1

3HAET. MaTeMaTHYEeCKHI
arnmnapar KBaHTOBOM
MEXaHHKH, OCHOBHBIC
MPUHLIUIIBI KBAHTOBOM
MEXaHMKHU,

YMEET: MIPUMEHSTH
TEOPETUYECKUE 3HAHUS K
PELICHUI0 TPAKTHYECKUX
Y Hay4HBIX 3a]1a4;
BJIAJI€ET. METONOJIOTHEN
HUCIIOJIL30BaHUA 0a30BBIX
TEOPETUYECKUX 3HAHUU B
00/1aCTH €CTECTBEHHBIX

KonTponbnas
pabora (IIP-
2)

DK3aMeH,

BOIIPOCHI
Ne 43 - 48




HayK IIpU PELICHUN
po(hecCHOHATBEHBIX
3aj1a4;

10

Paznen 10.
Heymnpyroe
paccestHue 4acTull

OIIK-2

3HAET: OCHOBHbBIE
buznyecKue CUCTEMBI U
3aKOHBI, OITUCHIBAEMbIE
KBAaHTOBOW T€OpHUE;
YMEET: peliaTh TUIIOBbIE
3a/1a4u KBaHTOBOU
TEOPUH;

BJIAJICET: TOUYHBIMU U
PUOIMKEHHBIMU
METOJJaMU KBaHTOBOM
TEOpUHU;

[1K-1

3HAeT: MaTeMaTHUYECKUN
arnmnapar KBaHTOBOM
MEXaHUKH, OCHOBHBIE
MIPUHIUIIBI KBAHTOBOM
MEXaHUKH,

yMeeT: MPUMEHSITh
TEOPETUYECKHE 3HAHUS K
PEIICHUI0 TPAKTUYECKUX
Y Hay4YHBIX 3a7a4;
BJIQJICET: METOJOJIOTUEH
WCIIOJIH30BaHUsI 0a30BBIX
TEOPETUYECKUX 3HAHUU B
00J1aCTH €CTECTBEHHBIX
HayK MPHU PEIICHUN
npodhecCuOHaTBHBIX
3azay.

PaGora Ha
CEMHUHApPCKHUX
3aHATUAX

DK3aMeH,
BOIIPOCHI
Ne 49




HIkana oueHuBaHUs YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIMI

Kon u Otanbl GopMUPOBAHUS KOMIIETEHIINH KpuTepuu NOKAa3aTeJIn 0aJ1bI
¢opmyaupoBk
a
KOMIEeTeHI[UN
OIIK-2 3HaHMe CnocobHoCTh 45-64
CnocoGHOCTh TEOPETHYECK | MEePEUUCIUTh U
TEOPETHYECKHE
UCIIONIb30BaTh B . ux 0XapaKTepU30BaTh
OCHOBaHHMsI KBAHTOBOM .
npodeccronans | 3Haer OCHOBaHHUH OCHOBHbIE
. N TEOPHH, OCHOBHBIE .
HOM (ToporoBsIit KBaHTOBOH ¢$usnaeckue
(u3nyecKre CUCTEMBI U
JIeSATEIbHOCTH YPOBEHb) MEXaHUKH. CHCTEMbI U 3aKOHBI,
3aKOHBI, OIMCHIBACMBbIC
0a30Bble 3HAHUS . N OITUCHIBAEMBIC
KBaHTOBOIM MEXaHHUKOM. .
(dyHRaMeHTaIbH KBaHTOBOH
BIX pa3lieiioB MEXAHUKOH.
MaTeMaTHKH, VYmMmenune CnocoOGHOCTD 65-84
CO3/1aBaTh pemarb pemarb
ymeeT
MaTeMaTHYeCcKH peliath TUIOBBIC 334l | THIIOBBIC KBaHTOBOMEXaHNYE
(TIpoIBUHY THI .
€ MoJIeNn ) KBaHTOBON MEXaHHKH. 3a7a4n CKHE 3a/1a4H.
u o
THUIOBBIX KBaHTOBOM
npodeccronans MEXaHUKH.
HBIX 3a7a4 1 Bnaneer Croco6HOCTh 85-100
MHTEPIPETHPOB METOIaMU HNPUMEHHUTH TOYHBIE
aTh TOYHBIMHU H KBAHTOBO Y IPUOIIDKEHHBIE
MOJTyYeHHBIE BIIajieeT NpUOIHKEHHBIMH MEXaHUKH. METOJIbl KBAHTOBOM
pe3yNbTaThl ¢ (BBICOKHUIA) METOJlaMU KBaHTOBOM MEXaHUKU [IpU
YYETOM I'paHHI] MEXaHHUKH. peneHnu
NPpUMEHUMOCTHU KOHKPETHBIX 33/a4.
MoJielen
TIK-1 - IPEIMOCHIIKU 3Haune CriocoOHOCTE 45-64
CrnocoOGHOCTh CO3/IaHUS] KBAHTOBOM MaTeMaruye | MepeuUucIuTh U
HCIIOJIb30BATh MEXaHUKH; CKOTO PacKpBITh CYTh
CIeLUaIN3UPOB - MaTeMaTH4eCKHI anmapar OCHOBHBIX
aHHbIC 3HAHUS B anmnapaT KBaHTOBOH KBaHTOBO HPUHIIUIIOB,
obusactn MEXaHHUKH; MEXaHHUKH, METOJIOB U
3HAeT .
buzuky st . - OCHOBHBIE ITPHUHIIMITBI OCHOBHBIX ypaBHEHHI
(ToporoBsIit . .
OCBOCHUS ) KBaHTOBOI MEXaHHKHU; NPUHLUIIOB | KBAaHTOBOIA
OBEHb .
npoduITbHBIX P - OCHOBHbBIE YPaBHECHUS KBaHTOBOM MEXaHUKH.
(busnueckux KBaHTOBOI MEXaHHKHU; MEXaHUKH.
JUICIUILTHH - MpUOIMKEHHbBIE
METO/IbI PEIICHUS
KBaHTOBOMEXaHNYECKUX
3aa4.
- HaxomuTh CpeaHHE | YMeHue CnocobHOCTh 65-84
3HaueHHs  (U3MUECKUX | HAXOIMTh MIPUMEHSITh
BEJINYMH; cpenHue TEOPEeTHYECKUE
- HAXOJIUTh COOCTBEHHBIC | 3HAYCHUS 3HAHMS K PELICHUIO
3HAYCHHMS U (U3MYECKHX | TMPAKTHYECKUX U
MeeT
Y coOCTBeHHBIE PYHKIINU BEJINYNH, HaY4HBIX 3371a4;
(TIpoIBUHY THI
i) OIIepaToOpOB; COOCTBEHHBI | W3JIaraTh,
i
- BEIYHCIIATH € 3HAUEHHS M | TIOHUMATh U
KO3 punueHT COOCTBEHHBI | KPUTHYCCKU
MPOXOXKJICHHUS Yepe3 e (YHKUMH | aHAIW3UPOBAThH
MOTEHIIMAIBHBINA Oaphep; | omepaTopoB. | 0OMEPUZNIECKYIO
- IPAMEHATH TEOPHIO HHOPMALHIO.




BO3MYIIIEHUH K
PEIIeHHIO 3a1ad;

- IPUMEHSATH
TEOPETHYCCKIE 3HAHMS K
PEIICHAIO MTPAKTHIECKUX
Y HaY4YHBIX 3a7a4;

- U3Naratb, MOHUMATh U

BJIaaCCT

KPUTHYECKH
aHaIM3UPOBAThH
o01megu3nIecKyro
HHPOPMALIHIO.
Bnanenue Cnoco6HOCTh 85-100
HaBBIKAMHA CaMOCTOSATEIHHO
camocTosTen | paboTath C
BHOU y4eOHOil 1 Hay4HOU
paboTsI ¢ JUTEPATypOH;
. y4ebHoil u UCIIOJIb30BaTh
- CaMOCTOSTEIILHOH N
. Hay4HOH 0azoBble
paboThI ¢ yueOHOU 1
JUTEPATypO | TEOPETHYECKHUE

Hay4HOU JIUTEepaTypoii;
- UCTIOJIb30BAHMS
6a30BbIX TEOPETHUECKUX

H;
HCIIOIB30Ba
HHsT 6a30BBIX

aJbHBIX
3a1a4.

3HaHMUS B 00JaCTH
KBaHTOBOM
MEXaHUKH TIPH

(BBICOKMIA) 3HaHUil B 001acTH

TEOPETUYECK | PeICHHH
€CTECTBEHHBIX HAyK NPU .

WX 3HaHHI B | TIpo(eccCHoHaIbHbI
pelIeHuH

obnactu X 3aj1ad.
npohecCHOHATBHBIX .

KBaHTOBO
3aj1ad4.

MEXaHUKHU

npH

peneHnu

mpogeccHoH

MeToauueckune PEKOMEHIAIUHA, OIIPEAC/TIAIOIINEC ITPOUECAYPbI OICHUBAHUA
pPe3yabTaToB OCBOCHHUA TUCIHHUILJINHDI

[IpoMexyTouHas arrecrauusi OOyyaroUMXcsd MO Y4YeOHOH JTUCIUIUINHE
OCYILECTBIISIETCS B paMKax 3aBEpIUCHUS W3Yy4YCHUS JAaHHOM AUCLUIUIMHBI U
MO3BOJIAET ONPEACINTh KAa4eCTBO M YPOBEHb €€ OCBOeHHus. IIpeameroMm oueHkn
OCBOEHUS SIBJISIOTCS YMEHUS U 3HAHUS.

[IpomexxyTouHast aTTecTalusi OOYYaIOIIUXCS OCYIIECTBIsIETCsl B Gopme
9K3aME€Ha U  TO3BOJIAET ONpEACNIUTh pPa3BUTHE OOIIMX  KOMIETEHLUH,
npenycMoTpeHHblx st OIIOIL. VYcnoBuem fomycka K 3K3aMEHy SIBIISIETCS
YCHEIIHOE OCBOEHHE O0YUYaIOIUMUCS BCEX AJIEMEHTOB AUCLUILINHBI (BBITOJHEHHE
U c/laya BCeX KOJUIOKBUYMOB U KOHTPOJIbHBIX padoT).

Texylmuil KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS B XOJ€ MOBCEAHEBHOU
y4eOHOM paboThl IO KYypCy NUCUMIUIMHBI. JJaHHBINA BUI KOHTPOJISI CTUMYJIUPYET Y
oOy4Jaronmxcs CTpEeMJIEHHE K CHUCTEMAaTUYECKOW CaMOCTOSITENIbHOM paboTre 1o

HN3Y4YCHUIO y‘IC6HOI\/’I JUCHHUIIIINHBI, OBJIaACHHUIO O6H_II/IMI/I KOMIICTCHIIUAMM.



BOIIPOCHI K 3AYETY no nucnuninie « KBanroBass MeXaHuKa»

1. OcHOBHBIE IOHATHUS TEOPUU JTUHEUHBIX OMIEPATOPOB.

2. CobcTBeHHbIe (HYHKITNH, COOCTBEHHBIE 3HAUCHUS, CPEIHHE.

3. [IpoeK1ImoHHBIE ONIEPATOPHI.

4. TlpencraBneHus: ONEPaTOPOB U BOJHOBBIX (DYHKIMMA. YHUTApHBIC

npeoOpa3zoBaHusl.

5. CTaunoHapHbIE COCTOSIHUS JUCKPETHOTO CIIEKTpA.

6. YpaBuenue Lllpénunrepa B uMItyibcHOM npeactaBiaeHuu. Oyukius ['puna
ypaBuenus Llpénunrepa. UnaTerpanbnas hopma ypaBaenus Lpénunrepa.

7. CocTosiHUS HENPEPBIBHOTO cIieKTpa. [IpoxoxkieHne yepe3 NoTeHIHAIbHbBIE
Oapbephl.

8. Cucrtembl ¢ HECKOJILKMMHU CTeneHsIMU cBoOo bl YacTuna B
NEPUOINYECKOM NTOTEHIMAIIE.

9. O6mIMe cBoCTBA MOMEHTA UMITYJIbCA.

10. Momenr L = 1.

11. CnoxeHne MOMEHTOB.

12. Tenzopublii (popMalivi3M B TEOPUNA MOMEHTA.

13. CocTOosAHMS AUCKPETHOTO CHEKTPA B LICHTPAIBHBIX MTOJISIX.

14. CocTostHus ¢ Masiol 3HEpruel cBa3u. YacTuna B COBMECTHOM I0OJIE
KOPOTKOJICHCTBYIOILErO U JAaIbHOACHCTBYIOIIETO MOTEHIINATIOB.

15. CucreMsl ¢ akCcHaIbHOM CUMMETPHUEH.

16. Cnun.

17. Ciun-opOUTAaNIbHBIE COCTOSIHUSI YaCTHIIBI CO CIUHOM a = 1/2. Briciiue
CIIUHBI.

18. CrinHoBas (MossipU3allMOHHAs ) MATPULA TIIOTHOCTH. YTJIOBBIE
pacnpeneneHus U KOppeasilny B pacnaax.

19. N3menenune coctosauus Bo BpeMmenu. [Ipencrasnenue LIpénunrepa.
JIBrKEeHNE BOJTHOBBIX ITAKETOB.

20. VI3meHeHne BO BpeMeHH (PU3NUECKUX BEIHUMH. IHTEerpasnbl JBUKEHHUSL.

21. YHuTapHble mpeoOpa3oBaHus, 3aBUCSAIINE OT BPEMEHHU.
['eitzeHOeproBCKOE MpeICTaBICHUE.

22. Bpemennsble ¢pyHkuuu ['puna.

23. KBa3ucraunoHapHbI€ U KBa3UIHEPTE€TUUECKUE COCTOSHUS.

24. CtauuoHapHbIE COCTOSIHUS YaCTHULIBI B MPUCYTCTBUM MAarHUTHOTO TMOJISI.

25. I3MeHeHue COCTOSIHUI BO BPEMEHU B TPUCYTCTBUM MAarHUTHOT'O TTOJIA.

26. MarnuTHOE 1oJie OpOUTATIBHBIX TOKOB U CITMHOBOTO MarHUTHOTO
MOMEHTA.

27. CraunoHapHasi TeOpusi BO3MYUIEHUH (IUCKPETHBIN CIEKT).

28. BapuanmoHHbIi METOJ.



29. CrauuoHapHasi TeOpusi BO3MYIIEHUHN (HEMPEPBIBHBIN CIIEKTD).

30. Hecranmmonapnas teopust BO3MyIeHHN. [lepexoasl B HETPEPBIBHOM
CHEKTpE.

31. BHe3anHbie BO3EHCTBUSI.

32. Annabatuueckoe mpuOIMKEHHE.

33. KBazukiiaccuueckoe mpuoOImKeHHE.

34. KBaHTOBaHUE SHEPTETUYECKOTO CIEKTPA.

35. KBa3ukiiaccuueckue BOJHOBBIE (PYHKIIUHU, BEPOITHOCTH U CPEIHHUE.

36. 1/N-pa3noxxeHue B KBAHTOBOW MEXaHUKE.

BOITPOCHI K OK3AMERY no aucuuminae « KBAaHTOBasg MEXaHUKA»

1. Criektp n3nyuyeHust a0COJIIOTHO YEPHOIO TEA.

2. KBanTsl 3Hepruu u nocrosinHas [lnanka.

3. 3akonsl porodrddekra.

4. YpaBHenue DiHIITEHA 17151 BHELIHETro (hoTo3Pdekra.

5. DnemeHTapHas OOpOBCKasi TECOpUsI CTPOCHHS aTOMa BOJOPO/Ia.

6. Cniextp aroma BoJopoa. 3aTpyiHeHusa Teopur bopa. BonHsl matepuu.

7. JInHETHOE BEKTOPHOE IPOCTPAHCTBO U €ro cBoicTBa. CKAIApHOE
npoussenenue. Hopma Bekropa.

8. JIuneitHbie onepaTopsl B THIILOEPTOBOM MpocTpancTBe. KommyTupytomue
Y HEKOMMYTHUPYIOIIUE ONIEPATOPHI.

9. CoiicTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX JINHEUHBIX
CaMOCOIIPSIKEHHBIX OMEPATOPOB.

10. MaTpuiibl oniepaTopoB U MPEACTABICHUS BOTHOBON PyHKIUY.
DKBUBAJIEHTHOCTB JIFOOOTO MPECTaBIEHUS THIILOEPTOBA MPOCTPAHCTBA
MaTpUYHOMY.

11. Ilepexon OT OAHOTO MPEACTABIEHUS K APYrOMY KaK YHUTAPHOE
npeobpazoBanue. KoopauHaTHOE U UMITYJIbCHOE MPEACTaBICHUS.

12. BonHoBast pyHKIUS, €€ BEPOITHOCTHAS MHTEPIPETALIHSL.

13. Bpemennoe ypaBuenue [llpenunrepa. [IpuunHHocTs. [110THOCTH MOTOKA
BEPOSITHOCTH.

14. CraumonapHseie coctogHus. Pemenue 3a1aun ¢ Ha4aJabHBIMU YCJIOBUSAMMU.

15. 3aBUCHUMOCTB CpeIHUX OT BpeMeHU. IHTerpaibl JBUKEHHUS.

16. Ilorennmanbhas sima. Jluckpernsiit cnektp. TyHHETbHBIN 2D hEKT.

17. Tapmonundeckuit ocumuisitop. Criektp sHepruid. BomHoBsie QyHKITHY.

18. HyneBas sHeprusi rapMOHUYECKOTO OCHUIIIATOPA U COOTHOLICHUE
HeonpeeIeHHOCTH. ["apMOHNYECKU OCIMIIIATOP B MPECTABIEHUHN ONIEPAaTOPOB
POXKACHUS-YHUUTOKCHUS.

19. KynonoBckuii noTeHIHaI. JIBUKEHUE B LIEHTPAIBHOM TIOJIE.



20. CnekTp ¥ BOJHOBBIE (DYHKIIMH aTOMa BOJIOPO/IA.

21. MoMeHT uMIyJibca B KBAHTOBOM TEOPHUH.

22. MarHuTHbIN 1 MEXaHUYECKUH MOMEHT aToMa.

23. CoOcTBEHHBIEC 3HAUCHUS M COOCTBEHHBIE (DYHKITTH MOMEHTA UMITYJIbCA.

24. CnoxeHue IByX MOMEHTOB UMITYJIbCA.

25. CnuH snexktpoHa. CHUHOBBIE (PYHKITUH.

26. Ypasuenus [laynu. [Tpunnun [Taynu.

27. Tlepuogmueckasi cucteMa JieMeHTOB MeHieneena.

28. Teopwus CTallMOHAPHBIX BO3MYIICHUN (HEBBIPOKICHHBIE COCTOSTHHS).

29. Teopwus CTallMOHAPHBIX BO3MYIIECHUHN (BBIPOKICHHBIEC COCTOSIHHUS).

30. Teopwus HECTaIMOHAPHBIX BO3MYIIICHUN.

31. I[lpumeHeHHe BapHAILIMIOHHOTO METOAA JUIsl pacueTa SHEPTHH CUCTEMBI.

32. IlpuHUMN TOXAECTBEHHOCTH YacTull. CHUMMETpUYHBIE U
aHTUCUMMETPHYHBIE COCTOSAHUSA. BONHOBBIE (DYHKLINU CUCTEMBI IBYX 3JIEKTPOHOB.

33. OOGMeHHOE B3aMMOJAEHCTBHE B CUCTEME JIBYX 3JIEKTPOHOB.

34. Atom renmsi. OpTo- U Mapareiuii.

35. Metox camocoritacoBaHHOTO mosts (XapTpu-Doka).

36. Craructudeckasi MOJEIb aTOMA.

37. Bropuunoe kBaHTOBaHuE. BoimHOoBas ¢hyHKIUS B cicTeMe 0030HOB.

38. Omnepartopsl GU3NYECKUX BEIUYHH B NIPEICTABICHUH YUCEI 3aII0JTHEHHUS.

39. CoOcTBeHHBIC KOJCOAHUS M KBAHTOBAHKE YJICKTPOMArHUTHOTO TTOJISL.

40. ®oToH. DHEPrUs, UMITYJIbC 1 MOMEHT UMITyJIbca ()OTOHA.

41. BzaumonelcTBHE 3apsHKEHHOW YaCTHUIBI C AJIEKTPOMATHUTHBIM TOJIEM.

42. BTOopudHOE KBaHTOBAHHE W BOJIHOBAs (QYHKIUS B cCTeMe (DEPMHOHOB.

43. Ympyroe paccesHrue 4acTull 6e3 CliMHa. AMIUIUTY/1a U CEUCHUE
paccesiHud. YpaBHeHue u ¢pyHkuus ['prHa 715 3a1a4M pacCesHUs.

44. Teopus ynpyroro paccesiuus B npuomkenun bopha.

45. BOpHOBCKOE paccesHhe aTOMaMHU OBICTPBIX 3apPSYKEHHBIX YACTHII.

46. dazoBas Teopus paccesHus. OnTuyeckas Teopema.

47. Ynpyroe paccessHue Ha c(hepruuecKOil MpIMOYTOJIbHON NOTEHIUATBHON
sMe.

48. Ymnpyroe paccessHue TOXKIESCTBEHHbBIX YaCTHLI.

49. OOmas Teopus Heynpyroro paccessHus. Kananel paccessaust. Onruueckas
Teopema.

Kpurepuu oueHKH Ha 3a4eTe M0 AMCHUIIAHE
«KBaHTOBasi MEXaHHKA»
OleHKa «3a4TEHO» CTABUTCS, €CJIM OTBET OOHAPYKMUBAET MPOUYHBIC 3HAHUS
OCHOBHBIX MPOIECCOB M3y4aeMOU MPEeIMETHON 00J1acTH, OTIMYAeTCs TIIyOMHON U
MOJIHOTOM PACKPBITUS TEMBI; BIAJCHUE TEPMUHOJIOTHYECKUM aIlapaTtoM; YMEHUE



OOBSACHATH CYIIHOCTh, SIBJICHHWH, IPOLIECCOB, COOBITHH, J€iaTh BBIBOJBI U
000O0mIeHNs, JaBaTh AapryMEHTHUPOBAaHHBIE OTBETHl, NPUBOAHUTH IPHUMEPHI;
CBOOOJHOE BJIaJIEHUE MOHOJIOTMYECKOUN PEUbI0, JOTUYHOCTh U IOCIEI0BATEIbHOCTh
orBeTa. OJIHAKO JOIYCKAETCs OJIHA - IBE HETOYHOCTH B OTBETE.

OueHka «HE 3a4YTEHO» CTAaBUTCS, €CJIM OTBET OOHApY>XMBAET HE3HAHHE
MPOLIECCOB M3y4yaeMOW TNpeIMETHOM OOJacTH, OTIUYAIOUIMICS HErIyOOKUM
pacKpbITHEM TEMBI, HE3HAaHUEM OCHOBHBIX BOIIPOCOB TEOpUH,
HeC()OPMUPOBAHHBIMU HaBbIKAMU AaHaIM3a SBJICHHUM, MPOLIECCOB; HEYMEHHEM
JlaBaTh apTyMEHTHPOBaHHBIE OTBETHI, CTA0BIM BIIAJICHHEM MOHOJIOTHYECKON PEUbIo,
OTCYTCTBUEM JIOTHYHOCTH M TIOCJIENOBATENBHOCTH. JlOIMyCKarOTCS Cepbe3HbIE
OLIMOKY B COJIEP>KaHUU OTBETA; HE3HAHNWE COBPEMEHHOM MPOOIEeMAaTUKH U3y4aeMOit
o0nacTu.

Kpurepun oieHKH Ha IK3aMeHe 10 AUCHHUIINHE
«KBaHTOBasi MEXaHUKA»

OueHka «OTJMYHO» CTAaBUTCS, €CIM OTBET IOKA3bIBAECT IMPOYHBIC 3HAHUS
OCHOBHBIX MPOIECCOB U3y4aeMOM MPEIMETHON 00J1acTH, OTJIMYAETCS TIIyOUHOU U
ITOJTHOTOM PACKPBITHSI TEMBI; BJIAJICHUE TEPMUHOJIOTUYECKUM aIapaToM; YMEHUE
OOBSACHATH CYIIHOCTh, SBJICHHI, IPOLIECCOB, COOBITHH, JelaTh BBIBOABI H
000011IeHUsI, JaBaThb ApPTryMEHTHUPOBAHHBIE OTBETHI, MPHUBOJAUTH MPUMEPHI;
cBOOO/IHOE BJIaJICHUE MOHOJIOTHYECKOM PeUblo, IOTUYHOCTD U IIOCIIEI0BATEIbHOCTh
OTBETa; YMEHNE NPUBOAUTH IPUMEPHI COBPEMEHHBIX NMPOOJIeM U3ydaeMoi 001acTu.

OneHka «X0pouo» CTaBUTCS, €CIIM OTBET OOHApYKUBAET MPOUYHbIE 3HAHUS
OCHOBHBIX MPOIIECCOB M3y4aeMOM MPeIMETHON 001acTH, OTJIMYAeTCs TIIyOMHOU U
MTOJTHOTOM PACKPBITHSI TEMBI; BJIAJICHUE TEPMUHOJIOTUYECKUM aIapaTroM; YMEHUE
OOBSACHATH CYIIHOCTb, SBJICHHI, MpPOLECCOB, COOBITHI, JeNaTh BBIBOABI H
000011IeHHsI, [aBaThb APrYMEHTHUPOBAHHBIE OTBETHI, MPUBOAUTH MPHUMEPHI;
cBOOO/IHOE BJIaJICHHE MOHOJIOTMYECKOH Peublo, IOTUYHOCTh U IIOCIIEI0BATEIbHOCTh
orBeTa. OJIHAKO JOIYCKAETCs OJIHA - IBE HETOYHOCTH B OTBETE.

OneHka «yAOBJETBOPUTENbHO» CTABUTCS, €CJIIM OTBET CBHUJIETEIBCTBYET B
OCHOBHOM O 3HaHUU MPOLECCOB M3y4aeMOW MPEAMETHON 00JIacTH, OTINYAETCS
HEJOCTATOYHOW TIyOWHOM M TMOJHOTOM PACKPBITHS TEMbl; 3HAHHUEM OCHOBHBIX
BOIIPOCOB TEOpUH; cl1ab0 c(HOPMUPOBAHHBIMM HABBIKAMM aHAJIU3a SIBJICHUM,
IIPOIIECCOB, HEIOCTATOYHBIM YMEHUEM J1aBaTh ApPryMEHTHUPOBAHHBIE OTBETHl U
OPUBOJUTH HPUMEPHI; HEJOCTATOUYHO CBOOOJHBIM BIIAJCHUEM MOHOJOTHYECKON
peYbl0, JOTUYHOCTBIO U ITOCIENOBATEIBHOCTBIO OTBETA. [[0mycKaeTcss HECKOIBKO
OIIMOOK B COMEPKAHUU OTBETA; HEYMEHHE TIPUBECTH MIPUMEDP PA3BUTHSI CUTYAIIHH,
IIPOBECTH CBSI3b C IPYTUMU aCIIEKTaAMH MU3ydyaeMon 00JacTH.

OueHka «HeyI0BJIETBOPUTEIBHO» CTABUTCS, €CIIM OTBET OOHAPYKUBAET
HE3HAHWE TPOIECCOB H3y4YaeMOM MPEeIMETHOM 00JacTH, OTIWYAIOIIUICS
HErNIyOOKMM pAcCKpbITUEM TEMbl; HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH,



Hec()OPMUPOBAHHBIMYA HaBbIKAMH aHaHM3a SBJICHHWM, IIPOILIECCOB; HEYMEHHEM
JaBaTh apTyMEHTUPOBAHHBIC OTBETHI, CJIA0BIM BJIaJICHHEM MOHOJIOTHYECKOU PEUbI0,
OTCYTCTBUEM JIOTUYHOCTH M TIOCJIEI0BATEILHOCTH. JlOMyCKarOTCsS Cephe3HbIC
OIMOKH B COJIEP’)KAaHUH OTBETA; HE3HAHUE COBPEMEHHOM MPOOJIEMaTHKH N3y4aeMOM
00J1aCTH.

KommiekT 3ajaHuii 1Jisi KOHTPOJIbHO padoThI

Tema 1. ®u3nvecKkue 0CHOBbI KBAHTOBOM TEOPUU

Bapuanrt 1. M31y4yeHue a6COJIIOTHO YEPHOTI'O TeJla

TennoBoe wu3nydenue. lMcmyckarenpHass M TMOTJIOIIATENbHAST CIIOCOOHOCTD
tena. 3akoH Kupxroda. A6conoTHo yepHoe Teno. CHekTp u3nydeHus: abCoIOTHO
yepHoro Tena. KBanTel 3Hepruu u nocrosinHas [lnanka.

Bapuanr 2. ®oto3¢ppext

3akonsbl poTodPdexra. YpaBHeHue IUHIITEIHA 17151 BHEHTHEro ¢hoTodddexra.

Bapuant 3. Cniektp aToma Boaopoaa

Crpoenue atoma. Mozienu cTpoeHus aroma. DiieMeHTapHasi 00pOBCKasi TEOPUs
cTpoeHust atoma Bojopoaa. Crnekrp aroma BOAOpoaa. 3arpyaHeHus: Teopuu bopa.
BosHbl MaTepun.

Tema 2. MaBapuanTTHyecKkuii annapaT KBAHTOBOM TeOPHH

Bapuant 1. BekTopbI 1 0oniepaTopbl

JluHeiiHOE BEKTOPHOE MPOCTPAHCTBO U €ro cBoicTBa. CKalsipHOE
npousBeneHue. Hopma BekTtopa. JluHeliHble omepaTopsl B THUIBLOEPTOBOM
npocTpadcTBe. KoMmyTupyromme u HEKOMMYTHUpPYOIIME oneparopel. CBOKCTBa
COOCTBEHHBIX BEKTOPOB M  COOCTBEHHBIX JIMHEMHBIX CaMOCONPSHKEHHBIX
ONEPATOPOB.

Bapuanr 2. Teopus npeacraBJieHuit

Martpuipl  onmepatopoB M TMPEACTaBICHUS  BOJIHOBOM  (DYHKIIHH.
OKBHUBAJICHTHOCTh ~ JIIOOOTO  MpEACTaBIE€HUS  T'HJIbOEpTOBAa  IPOCTPAaHCTBA
MarpuyHoMy. llepexox OoT OmHOro HpenacTaBiIeHUS K IPYrOMY Kak YHHUTApHOE
npeoOpazoBanue. KoopamHaTHOe W MMIYJIbCHOE NpelacTaBiieHus. BomaHoBas
GbyHKLIMS, €€ BEpOSITHOCTHASI HHTEPIIPETAIHSI.

Bapuanr 3. YpaBHeHHe IBHKEHUS

Bpemennoe ypasHenue lllpenunrepa. IIpuwuumnHOCTB. IInOTHOCTH mMOTOKA
BeposTHOCTH. CTallMOHAPHBIE COCTOSHHUA. PelieHne 3agayd C HavaJbHBIMU
YCJIOBHSIMHU. 3aBUCUMOCTb CPEAHUX OT BpeMeHH. VIHTerpasibl IBHKEHUS.

Tema 3. IIpocTeiiniue TOYHO peniaeMbie 3a1a491

Bapuanr 3. IloreHuuaabHas sima

Koneunas noteHnuanbHas siMa. J{uckpetHsiit ciektp. TyHHEIbHBIN 3d(DEKT.

Bapuanr 2. 'apMoHMYeCKHIi OCHILISATOP



Crnextp sHepruil. BonHoBble ¢yHkuuu. HyneBasi sHeprus rapMOHHYECKOTO
OCLIMJUIATOPA U COOTHOILIEHHUE HEONPEAECIECHHOCTH. ['apMOHNYECKUI OCHUIIIATOD B
MPEJICTABICHUH ONIEPATOPOB POXKACHUSA-YHUUTOKEHHUS.

Bapuant 3. Ky 10HOBCKMI IOTEHIMAJI

JIBrkeHue B LEHTpaibHOM moje. CHekTp U BOJIHOBbIE (YHKIIMM aTtoMa
BOJIOPO/IA.

Tema 4. MOMeHT UMITYJILCA B KBAHTOBOW TeOpUM

Bapuant 1. OpOuTanbHblii MOMEHT HMITYJIbCA

MarHuTHbld M1 MEXaHMYeCKUi MOMEHT atoma. COOCTBEHHbBIC 3HAYCHUS U
coOCTBeHHBIC (YHKIIMA MOMEHTA UMITYJIbca. CII0)KEHHUE TBYX MOMEHTOB UMITYJIbCA.

Bapuanrt 2. Cninn

Cnun snextpona. CnuHoBbie pyHkIuu. YpapHenus [aynu. [Tpunun [aynu.
Ilepronnueckas cucteMa 3JIeMEHTOB MeHierneesa.

Tema 5. IIpudjan:keHHbIE METOAbI BLIYHCJIEHNSI COOCTBEHHBIX 3HAYEHUH U
c00CTBeHHBIX QYHKIMI 0IIepaTOPOB

Bapuanr 1. Teopusi BoO3MylIeHHIl B COCTOAHUSAX C JUCKPETHBIM CIIEKTPOM

Teopusa Bo3MylLIeHUIN (HEBBIPOKIEHHBIE COCTOSIHUSA). Teopus BO3MYLIEHUUN
MpY HAJIMYUM BBIPOXKJCHUA. Teopus HecTauMOHApHBIX Bo3MylleHuil. [lepexon
CHUCTEMBI U3 OJIHOTO COCTOSIHUS B IPYrO€ MO/ JEHCTBUEM BO3MYIICHHUS.

Bapuanr 2. /Ipyrue npu0/mnkeHHbIe METOIbI

Bapmammonnsiit  Metron.  Meron  KaHOHHMYECKMX — IpeoOpa3oBaHUM.
WNurerpanshas gpopma Teoprur BO3MYIIEHUH.

Tema 6. CIIHH M TOXIECTBEHHOCTDL YACTHI

Bapuanr 1. CniuH 3/1IeMEeHTAPHBIX YaCTHIL

Omnepatopsl cinHa. Matpuusl Ilaymu. CoOcTBeHHBbIE (YHKUIMHU oOmeparopa
cnrHa. Marpuia noBopoTOB.

Bapuanr 2. To:X1eCTBEHHOCTH YACTHIL

[IpyHUMIT TOXAECTBEHHOCTH 4YacTull. YpaBHenwe [lpenunrepa s
TOXAECTBEHHBIX YacTUL. CHMMETpPUYHBbIE W AHTUCUMMETPUYHBIE COCTOSHUS.
Cxemsl OHra. BosiHOBbIE ()yHKIIUU CUCTEMBI AIBYX AJIEKTPOHOB.

Bapuanr 3. ATom resiusi

DJleMeHTapHasl TEOpUs OCHOBHOT'O COCTOSIHUSI ATOMOB C IByMsI DJIEKTPOHAMU.
Bo30yxnennsie cocrosiHus atoma renus. Opro — u maparenuit. OOMeHHOe
B3aUMOJIEUCTBUE B CUCTEME JIBYX 3JIEKTPOHOB.

Bapuant 4. Onucanue MHOT03JIEKTPOHHBIX CHCTEM

Merton camocoriacoBaHHOro nojist (Meton Xaptpu — @oka). CrtaTuctuueckas
mozaenb aroma (meron Tomaca — @Depmm). Ilepuoauyeckas cucBapuant
XUMHUUYECKUX dJieMeHTOB (MeHieneena).

Tema 7. Bropu4yHoe KBaHTOBaHHE B cUCTeMe 0030HOB

Bapuanr 1. ®oToHBI



CoOcTBeHHbIE KOIeOaHUs U KBAHTOBAHUE AJIEKTPOMATHUTHOTO 110JI1s. DOTOHBI
C OIPEAECICHHBIM MOMEHTOM U YETHOCTBIO.

Bapuanr 2. ®oHOHBI

BropuuHoe kBaHTOBaHUE ynpyroro mnois. @OHOHBI B TPEXMEPHOM KPUCTAILIE.

Bapuanr 3. B3aumopaeiictBue B cucreme 0030HOB

KBa3zuuacTuipl B cUCTEME B3aMMOJIEUCTBYIOMIUX 0030HOB. OCHOBBI TEOPUU
CBEpXTEKyuecTH. B3anmonaeicTBue 3JIEKTPOHOB C u3iydeHueM. l[lornomenne u
U3JIyYEHHE CBETA

Tema 8. BropuuHoe kBaHTOBaHUe B cucreMe (epMHUOHOB

Bapuant 1. CucBapuant HeB3auMoaeiicTByOmux ¢epMuoHOB

[IpencraBiieHre YHCENl 3amOJIHEHUSA JUISI CUCTEM HEB3aMMOJEHUCTBYIOIINX
dbepmuonoB. Oueprus Depmu. «JlpIpouHoe» MpeaCTaBICHUE. XUMUYECKUM
MOTEHIIHAIL.

Bapuant 2. CucBapuaHTt B3anMoaeiicTByOIINX ()ePMHUOHOB

[lapHoe B3aumojeiictBue B cucteme (QepmMuoHOoB. KaHoHWYecKoe
npeoOpa3zoBanue boromo0OoBa. BzaumoaelcTBue 3NEKTPOHOB C  (OHOHAMU
MeTaiia. OCHOBBI TEOPUM CBEPXIIPOBOIUMOCTH.

Tema 9. Ypyroe paccesiHue 4acTHil

Bapuanr 1. Paccesinue yacTtui 6e3 CrimHa

AMmuiutyna U cedyeHwe paccesHusa. YpaBHeHue (Illpenunrepa) teopuu
paccessuua. @Dyukums [puna. [lpubmmxenue bopua. Paccesnue ObICTpBIX
3apsKEHHBIX YaCTHUIl aTOMAMM.

Bapuanr 2. ®a3oBasi Teopusi paccessHUs

Merton napimanbHbIX BOJIH. IHTErpanbHOe ceuenue paccessuus. Ontuyeckas
TeopeMa. YIIPyroe pacCesHUE MEUIEHHBIX YaCTHUIL. YIPYrO€ paccesiHue B
KYJIOHOBCKOM TIOJIE.

Bapuant 3. PaccesiHue TOK1eCTBEHHbIX YaCTHIL

DddexTb 0OMEHa TOXKIECTBEHHBIX YacTull 0e3 criuHa. DPdekThl 0OMeHa
TOXJIECTBEHHBIX YaCTHUII, 00JIaaomuX ciiuHoM. [lossipuzarius mpu paccesHuu.

Tema 10. Heynpyroe paccesinue 4acTuil

Bapuant 1. O0mas reopus

OOmast Teopusi HEYyNmpyroro paccessHuss U mnoryouieHus: yactul. IlonHoe
3 (heKTUBHOE CEUEHHE HEYIIPYTOTO PACCESTHUSI.

Bapuanr 2. IlpumeHeHUe TEOPUH HEYNIPYTOro paccesiHust

Paccesane memnennsix gactuil. [loporosoe npubmmxenue. @opmyna bpeiita
— Burnepa.



Kpurepuu oieHKH BHINOJHEHHSI KOHTPOJLHOM PadoThI

Otmetka "OT1inaHO"
Bepno BbinonaHeHo 6omnee 85% 3amaHuil.

Otmetka "Xopomio"
BepHo BeinonHeHo 75-85% 3amaHuid.

OtmeTtka "Y JOBIETBOPUTEIHHO"
Bepno Beinonneno 60-75% 3ananuii.
OtMmetka "HeyaoBneTBOPUTENBHO"

Bepno BeinonHeHo menee 60% 3amanuii.



AHHOTanus pado4yeid MporpaMMbl JUCHUILJINHbBI
«KBaHTOBasi MEXaHHUKA»

PabGouast mporpamma ydeOHO#U sgucruiuimHbl «KBaHTOBass MeXaHHMKa»
pazpabotana Jyisi CTyIAEHTOB 3 Kypca O4HOW (GopMbl OOyUEHHS HANpaBiICHUS
MMOATOTOBKU ISl CTYAEHTOB HampasieHus noarotoBku 03.03.02 «Pusukay,
npodwis «MenaumuHckas ¢uzuka (copmectHo ¢ MUDOU u OUAU r. JlyOoHa)» B
COOTBETCTBUM C TpeOOBaHUSIMHU (eepalIbHOrO TOCYIapCTBEHHOIO CTaHJapTa
BEICIIIETO 00Opa30BaHUAI.

OO0mast TpPyJOEMKOCTh OCBOCHHSI JTUCHUIUIMHBI COCTaBIIET S 3a4ETHBIX
enunauil, 180 yac. Y4eOHBIM TJIaHOM MPEAYCMOTPEHBI JEKIIMOHHBIC 3aHATHS (36
4acoB), MpaKkTUUECKue 3aHATHA (72 gaca), caMOCTOsITeNIbHAS paboTa (7249aca, B TOM
YHCJI€ Ha TIOJITOTOBKY K 9Kk3aMeHy 36 dacoB). Jucuumiuna «KBaHTOBass MEXaHUKa»
OTHOCHUTCS K 00513aTeJIbHOM YacTH y4eOHOro IjIaHa, peaausyercs Ha 3 Kypce B 6-M
ceMecTpe.

N3yuenune aucuuruinabl «KBaHTOBas MexaHUKa» 0a3upyeTcs Ha CIeNYIOMIUX
qucuMIuIinHax: «MareMatudeckuid aHamu3», «AToMHas Qusnkay, «®Ddusuka
ATOMHOTO SJIpa ¥ 3JIEMEHTAPHBIX YaCTHUID, «METOoIbI MaTeMaTHUECKON (PUUKI.

OCHOBHBIC TOJOXKEHUSI JAUCHUIUIAHBI JOJKHBI OBITh HCIOJIB30BaHbI B
JagbHenIeM npu U3YUYCHUU CJIC Y FOIIUX JUCLUTLIAH: «Duszuka
KOHJIEHCUPOBAHHOTO COCTOSIHUSIY, « TepMOIMHAMIKA U CTaTUCTUYECKas GU3UKa», U
JPYTHUX.

3aK0oHBI KBAaHTOBOW MEXaHUKU COCTABJISIIOT (PYHIAMEHT U3Y4YEHUS! CTPOCHUS
BemecTBa. OHU TO3BOJIMIIA BBISICHUTH CTPOCHUE aTOMOB, YCTAHOBUTH MPUPOIY
XUMHUYECKON CBSI3U, OOBSICHUTH MEPUOJUYECKYIO CHUCTEMY DJJIEMEHTOB, TOHSTH
CTPOCHHE SIAEP aTOMHBIX, U3y4aTh CBOMCTBA 3JE€MEHTApHBIX YacTUll. [lockonbKy
CBOMCTBA MaKpOCKOMMYECKUX TEJT ONPEACIISIIOTCS IBUKEHUEM U B3aUMOJICHCTBHEM
YaCTHII, U3 KOTOPBIX OHU COCTOSIT, 3aKOHBI KBAHTOBOM MEXAHHMKHU JIEKAT B OCHOBE
MOHUMAaHUSI OOJBITMHCTBA MaKPOCKOTMYECKUX sBJICHWH. KBaHTOBas MexaHMKa
MO3BOJIWJIA, HAMPUMeEpP, OOBACHUTH TEMIIEPATyPHYIO 3aBUCHMOCTb U BBIYUCIUTH
BEJIMYMHY TEIUIOEMKOCTU Ta30B U TBEPJIBIX TEJ, ONPEAEIUTh CTPOCHUE U TOHSThH

MHOTHE CBOMCTBa TBEPIBIX TeNl (METAUIOB, TUAJIEKTPUKOB, MOJYIPOBOIHUKOB).



Tonpko Ha OCHOBE KBAaHTOBOM MEXAaHUKH YAAJOCh IOCIEAOBATEIBHO OOBSCHUTH
TaKhe SIBICHUA, KaK (EeppoMarHeTH3M, CBEPXTEKYy4eCTb, CBEPXIPOBOJIUMOCTb,
NOHATh TPUPOJY TaKUX acTpPO(U3MUECKUX OOBEKTOB, Kak Oeible KapiuKH,
HEHUTPOHHBIE 3BE3/Ibl, BHIICHUTh MEXaHU3M IIPOTEKAHUS TEPMOSIEPHBIX PEAKIUH B
Connue u 3BE3max. CymiecTBYIOT Takke sBieHus (Hampumep, Jxozedcona
3¢ (deKT), B KOTOPHIX 3aKOHBI KBAHTOBON MEXaHUKH HEMOCPEICTBEHHO MPOSBIISIOTCS
B IIOBE/IEHUU MaKPOCKOIINYECKUX OOBEKTOB.
Heap wu3yueHUs AUCHUIUIMHBI — MPHOOPETEHUE CHCTEMaTU3UPOBAHHBIX
3HAHMI 110 OCHOBAM KBAaHTOBON MEXAHMKHU.
3apaum:
® U3y4YCHUE OCHOBHBIX IIPUHIIUIIOB KBAHTOBOW MEXAaHUKH;
® OCBOEHHME MAaTEMaTUYECKOTO anmnapara KBaHTOBON MEXAHUKHU;
® H3y4YCHUE OCHOBHBIX IIOHATUN U YPAaBHEHUN KBAHTOBOW MEXAHUKH;
e [pUOOpPETEHUE HABBIKOB pEUICHUS 3aay M0 JUCIUIUIMHE KBAaHTOBOM

MCXaHHKH.

B pesynbpTaTe M3ydeHWs] MAHHOW NUCHUILTUHBI Y OOydYarommxcs (GpopMupyroTcs

CJIEAYIOIINE KOMITIETEHIIUHU (JIEMEHThI KOMITETCHITUH):

HanmenoBanme Kon n HamMmeHoBaHue
KaTeropuu (TPyIIbl) obmenpodeccuoHanbHON Kon n HanMeHoBaHMEe HHIMKATOpa
obmenpodeccuoHambHBIX KOMIIETECHITUHN JOCTHKEHHS KOMITETCHIINHT
KOMIICTCHITUM (pe3ysbTaT OCBOEHUS)
Hayunoe MbImienne OIIK-2 OIlK -2.1

CnocoGen npoBoauTh | [IpumMensieT 6a30Bbie METO B
Hay‘-IHI)Ie HUCCICOIOBAHUS Hay‘-IHI)IX I/ICCJ'IGI[OBEIHI/Iﬁ (1)I/ISI/IT-I€CKI/IX
(bu3nuecKux 0ObEKTOB, | OOBEKTOB, CUCTEM H MPOIIECCOB

cucreM u mporecco, | OIK -2.2

oOpabatbIBaTh U BriOupaer KOHKpETHbIE METOIbI U
MIPE/ICTaBIATh TEXHOJIOTUH UCCIeI0BAaHUS IS
SKCHEPUMEHTAIbHbIE | PEIIeHUs 331a4 NpodhecCHOHAIbHOM
JTaHHBIE JIeSITEIbHOCTH

Koxa u HaumeHoBaHMe HHANKATOpA HaumenoBanue rnokasaresns OlleHUBaHUS

JIOCTHUKEHHS] KOMIIETEHIIUU (pe3ysbTaTa 00yUYeHHs 110 JUCIUIUIMHE)
OIIK -2.1 3HaeT METO/bI TOMCKA BO3MOKHBIX BAPHAHTOB PELICHUS
[Ipumensier 6a30BbIe METO/IbI MTOCTABJIEHHBIX YKCIEPUMEHTAIbHBIX U TEOPETHUECKUX
HAYYHbIX UCCIIEIOBAaHUN 3a]1a4.




KO,Z[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

HaumeHnoBaHue nokazareis OLCHUBAHUA
(pe3ynprata 00yUueHHUs MO AUCITUTUIHHE)

(u3HUECKUX 00BEKTOB, CUCTEM U
MIPOIIECCOB

YmMmeeT popMynupoBaTh B paMKaxX MOCTABICHHOW LETH
MIPOEKTa COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/1a4,
00eCTIeYNBAIOIINX €€ IOCTUKECHHUE.

Birameer MmeTomamu onpeeieHus 0KUIaeMbIX
pPe3yIbTAaTOB PEILICHUSI BbIICICHHBIX 33J1a4, OLICHUBAHUS
HMX JOCTOUHCTB U HEJOCTATKOB.

OIIK -2.2

BriOupaer KOHKpETHBIE METOIbI U
TEXHOJIOTMH UCCIIETOBAHUS JIs1
pelieHus 3a1aq
npodeccnoHanbHOM
JeSITEIbHOCTH

3HaeT OCHOBHBIE METO/Ibl U CPEJICTBA MPOBEACHUS
SKCIIEPUMEHTAIBHBIX UCCIIEI0BAaHUNA U U3MEPEHU,
OCHOBHBIE ITPUEMBI 00PaOOTKH M MPECTABICHUS
MOJYYEHHBIX JTAHHBIX.

VYMeeT caMOCTOATEIRHO BBI6I/IpaTB CIIOCOOBI U cpeacTBa
I/I3M€p€HI/II71 U MPOBOAUTD SKCIICPUMCHTAJIbHBIC
HCCICOOBaHUA.

Brnaneet crioco6amu 00pabOTKH ¥ MIPeICTaBICHHS
HOJTyYCHHBIX 3KCICPUMECHTAIBHBIX JaHHBIX U OLICHKH
IIOI'PEIIHOCTH PE3YyJIbTaTOB U3MEPEHUU




