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Chnucok JOKYMEHTOB 1 MaT€¢puajaoB

. IlepeueHpr muaHUpPyeMbIX PE3yJIbTATOB OOYYEHMs MO TUCIUIUIMHE, COOTHECEHHBIX C

IUTAHUPYEMBIMH  Pe3yJIbTaTaMU OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbI

. Llens 1 MECTO TUCHUIUIUHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

. Copepxanue paboueit mporpamMmbl (00BEM IUCHUIUIMHBI, THUIBl M BUIbl Y4EOHBIX
3aHATUH,  y4eOHO-METOAMYecKoe  oOOecreueHue  CaMOCTOATENIbHOW  paboThl

00yJaroumxcs)

. (DOH[[ OLCHOYHBIX CPCACTB 10 JUCHHUIIJINHE

4.1. IlepeyeHb KOMIIETEHIIMHA C yKa3aHHEM 3TarnoB HMX (OPMHUPOBAHHSA B IIpoliecce
OCcBOEHHUsI 0O0pa3oBarenbHOM mporpammbl. OmucaHue MokazaTelied U KpUTEpHeB
OIICHUBAHMS KOMIIETCHIIMNA HA PA3JIMYHBIX dTamax ux GOPMHUPOBAHUS, ONIMCAHHE IIKAI

OLCHUBAaHUA

4.2. TumoBble KOHTPOJIbHBIE 3aJaHUS WM HWHbIE MaTepHalbl, HEOOXOIUMBIEC IS
OIICHKM 3HAHWM, YMEHHUH, HABBIKOB U OTBITA JCSITEIILHOCTH, XapaKTEPU3YIOIIHUX ITAIlbI
(dbopMHUpOBaHMST KOMIIETCHIIMM B IMPOIIECCE OCBOCHHUS 0OpPa30BATEIBHOW MPOTPAMMBEI.
Metoauueckie MaTepuaibl, OINpPEAeSIoNuIe MPOLEAypbl OICHUBAHHS 3HAHMIA,
YMEHH, HaBBIKOB U OMbITA JIEATEIHHOCTH, XapaKTePU3YIOLIUX 3Tanbl GOpMUpOBaAHUS

KOMIIETEHIIN I

4.3. Petimune-naan oucyuniunsl (npu Heobxooumocmiu,)

. yLIe6HO'MeTO)II/ILICCKOG u I/IH(I)OpMaI_II/IOHHOG obecneyenne JUCHUITIIMHBI

5.1. IlepeyeHb OCHOBHOM M JTOMIOJHUTEIBHON Y4eOHOU TUTEpaTypbl, HEOOXOAUMOM JIIst

OCBOCHUA NUCILIUITIIINHBI

5.2. Ilepeuens pecypcoB HH(GOPMAIIMOHHO-TEIEKOMMYHUKALMOHHON ceTH «HTepHEeT»

" IpOTrpaMMHOTO O6CCHC‘-ICHI/I5{, H606XOI[I/IMLIX JJ11 OCBOCHUSA OUCITUITIINHBI

. MaTepI/IaJILHO'TeXHI/I‘leCKaH 63.33., HCO6XOI[I/IM3.H JJI OCYHICCTBJICHUA

00pa3oBaTeNbHOTO MpoIecca MO JUCIUILTHHE




1. IlepeyeHb NJIAHMPYEMBIX PpPe3yJbTATOB O00y4YeHMs MO JMCUHMILINHE,
COOTHECEHHBIX C IUIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOEHUSI 00pPa30BaTeIbLHOM
NporpaMMbl

[Mlpu w3yyenun puctuiuinHbl «KBaHTOBas Teopus» y OOydYaroIIerocs JOJDKHBI

(bopMHUPOBATHCS CIICAYIONINE KOMITCTCHIIHH:
OIIK-3 - crmocoOHOCTh HWCHOJB30BaTh 0a30BBIC TEOPETUYECKHE 3HAHUS (yHIAMEHTAIbHBIX
pa3esioB o0MIeH U TEOPETHIECKON (DU3UKH ISl pElICHUs MTPo(ecCHOHABHBIX 331a9
[TK-1 - criocoOHOCTB UCIIOJIB30BaTh CIICIUATU3UPOBAHHBIC 3HAHUS B 00JIaCTH (PU3HUKH IS
OCBOCHUS TPODUIBHBIX PUINICCKUX JUCIUILTAH

Jnst popMHUpOBaHUS YKa3aHHBIX KOMIICTEHIIMI U OCBOCHUSI 00pa30BaTEIbHOMN MPOrpaMMBbl
00yYaromuncs TOJKEH MOKa3aTh CIIEAYIOINE Pe3yabTaThl 00ydeHUs M0 AUCIUIUINHE:

Pe3ynbraTsl 00y4eHus dopmupyemas IIpumeuanue
KOMITETEHITHS (C
yKa3zaHHeM K0Jia)

3HaHus 1. 3nath cucremy 00pazos, OIIK-3
OPEICTABICHUN U IPHHIIUIIOB, JICKAIIUX
B OCHOBE KBaHTOBOI TEOPHUH, POJIb
TaKUX MOHATHI KaK «BOJHOBAS
GyHKIHSY, «PU3MIECKast BETUINHAY,
«COCTOSIHHE CHCTEMBD», KHA0III0[aeMBIC
u HeHa6J’HOI[aeMbIe BCJIMYUHBD) U T. 1.

2. 3HaTh 0OCOOCHHOCTH METO/IOB OIIK-3,I1K-1 Kpome kBaHTOBO# TeopuH,
OIHMCaHus, 00BEKTOB SIBJICHUH,
UMEIOIIUX MECTO B MEKPOMHPE,
Ppa3JINYHbIC NIPCACTABJICHUA KBAHTOBBIX

9THU BONPOCHI BXOIAT B
KOMIICTCHIHUIO CJICOAYROIIUX

cHCTeM, 00I1aCTh MX UCIOIb30BAHUS U AVCIUAILINH:
CIIOCOO0BI IIepexo/ia 0T OAHOTO CTAaTUCTUYCCKAA (1)1/131/11(21,
OpECTABIICHUSA K IPYTOMY . KBAaHTOBAsA TCOPHA

TBEPAOTO TeJa, KBAHTOBAs
TEOpHUsi MarHETH3Ma,
KBaHTOBAsI HJIEKTPOHHUKA,
HenuHelHbie BosHbI (ITK-1)

3. 3HaTh OCHOBHBIC YPaBHCHHUS OIIK-3,I1K-1
KBaHTOBOM TEOPHH, ONMCHIBAIOLIHE
CTalMOHAPHBIE COCTOSIHUSI KBAHTOBBIX
CHCTEM U HX DBOJIIOLHIO B
HEPEJSITUBUCTKON U PEJIATUBUCTKOMN
TEOPHH, NPUOIHIKEHHBIE METO/IBI
pacueTa KBaHTOBBIX CHCTEM C YIETOM
PEIATUBUCTCKUX MOMPABOK U TPAHUILY
UX MPUMEHUMOCTH, OCHOBHEIC
MTOJIOKECHUS TEOPHH KBAHTOBBIX
MIEPEX0I0B U e¢ IPUMECHEHHUE K
MIPOCTEHIIINM KBAHTOBBIM CHCTEMaM,
KBaHTOBBIE [TPECTABIICHNUS O BAKYYME, O
CTPOEHHHU aTOMOB, MOJIEKYJL.

YMeHus 1. YMeTh moias30BaThECs OIIK-3,
MaTeMaTHYecKuM ammapatoM kBantoBoi | ITK-1
TEOPUHU U pellaTh KBAHTOBBIE 3a7jaul HE
TOJIBKO U1l CUCTEM, COCTOSIIIUX U3
OJTHOW YaCTHIIbI, HO 1 MHOTOYaCTHIHBIE
3ajauu.

2. YMeTh aHaJIH3HPOBATh KBAHTOBBIC OIIK-3, DTH BONPOCHI BXOJSIT TAKXKE B




IIPOLIECCHI, KBAaHTOBBIE TIEPEXOABI OT
OJTHOTO COCTOSIHUS B IPYTOE€, OOBIICHATH
MIPUPOAY KBAHTOBBIX 3PPEKTOB 1
SIBJICHUH MUKPOMHpA.

[K-1

KOMIIETEHIIMU KBAHTOBOMN
3JIEKTPOHUKH, KBAHTOBOU TEOPHH
marderusma (ITK-1)

3. YMeTh OlleHHNBaTh BKJIal KBAHTOBBIX TIK-1, Takue BOpockl Kak
3¢ ¢exToB B coorBercTBytomme sBineHus | OITK-3 CHHMHOPOUTAIBHOE
MakKpoMupa. B3aUMOJICHCTBUSL, TEOPHA
BAJICHTHOCTH UMEET BaXKHOE
3HAUCHMS I IOHUMaHHUS 1
00BSICHEHUS IPUPOJIBI (heppo-
aHTudeppo-peppu MarueTuMa
(OIIK-3)
Bnagenus 1. Biagers HOHATUWHBIM U OIIK-3
(naBbIKH / MaTeMaTHYECKHM allapaToM KBaHTOBOM
OTIBIT MEXaHHKH.
JEATENBHOCTH | 2. BnaneTs HaBBIKAMH U METOAaMH OIIK-3 Taxue MeTobl Kak TEOpHs
) peLIeHns IPOCTENINX [K-1 BTOPUYHOI'O KBAaHTOBaHUS U
KBaHTOBOMEXHHIECKHUX 3a/1a4 TEOpHsl YHUTapHBIX
HEPENSITUBUCTCKOMN U PEISITUBUCTKOM npeoOpa3oBaHmii, TEOpUs
TEOpHH. MPE/ICTABICHUH TaKKe BXOIAT B
KOMITCTEHIIHIO KBAaHTOBOH
ANIEKTPOAMHAMUKHI U (PU3UKH
aneMenTapHbix yactuil.([TK-1)
3. Biasetp HaBbIKaMu noucka ananuza u | OIIK-3
00paboTku nHpopMaru u3 pasnmuunbix | [1K-1

HCTOYHHUKOB (KHUTH, )KypHAaJIbI,
HHTEPHET-PECYPCHI)




2. leab 1 MeCTO TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnmnza «KBaHTOBast TEOpHS» OTHOCUTCS K BADUATUBHOM YacCTH.
JucnunnuHa uzydaercs Ha 3,4 kypce(ax) B 6-7 cemectpe(ax).

Jannplii kypc mpenHasHaueH Juisi cryaeHToB HampasieHus 03.03.02 — dwusuka. Kypce
«KBaHTOBast TEOpUS» SABISAETCA OOHOU U3 LICHTPAIBHBIX IUCLHUIUIMH CIIEHUAIN3ALUH CTYACHTOB-
(GU3UKOB pa3IMuHBIX crenuagbHocTe. OHa sBisieTcss 0a30BBIM KypCOM IPH PACCMOTPEHUU
SBJICHUHA aTOMHOr'0 Maciitada u TpedyeT JUIsl CBOEro U3y4eHUsl IPUBJICYEHUS 3HAHUH CTYJCHTOB
U3 PA3TUYHBIX pa3esioB OOIIEH M TEOPETUUYECKON (PH3MKH, a TAK)KE MATEMAaTUKH, CIIOCOOCTBYS
(OpPMHPOBAHHUIO LIEIOCTHOIO MUPOBO33PEHUS HA MUKPOMHUD.

[lenb wW3ydeHUs JAUCHUIUIMHBI «KBaHTOBasg Teopus» - CHCTEMHOE H3YyYEHHUE
OCHOBOIIOJIATalOIIUX IIPUHLUIIOB KBAHTOBOM MEXAaHHKH, OCBOCHME MAaTeMaTU4YECKOro armrmapara
JIMHEHHBIX CaMOCOIPSKEHHBIX OIEpaTOpPOB, AHAJIM3a PELICHUN YpPaBHEHUH, OIPEACIIOLINX
COCTOSIHUSL OOBEKTOB MUKPOMHUPA, IOCTPOEHUE MoOJeNell KBAHTOBBIX CHUCTEM M KBaHTOBBIX
IIPOLECCOB M AHAJIM3 COOTBETCTBYIOIIMX YPAaBHEHUH, OINPEACHAIOIIUX MX COCTOSHUS U
3BOMIOLMI0. COOTBETCTBEHHO JaHHAsl AUCLUIIIIMHA COCTOUT U3 HECKOJIBKUX PA3/AEIOB, U3yUyEHUE
KOTOPBIX OOYCIIaBIMBAaET MpPHUBICYCHUE 3HAHWHA CTYIEHTOB W3 Pa3IMYHBIX pPa3eloB
MaTeMaTHKH, a TaKkKe o01Iel 1 TeopeTuYecKoi (PU3UKU.

3amaya u3yueHus IUCHUIUIMHBI «KBaHTOBas Teopus» 3aKIIIOYaeTCs, IMPEXIE BCEro, B
OCBOCHMH HOBBIX 00pa30B, HOBBIX MOHATUI U MpPEICTABICHUNA KBAHTOBOW MEXaHMKH, a TAaKXe
HOBOT'O MaTeMaTH4ecKoro ammaparta. Kpome Toro, oHa 3aKito4aeTcss B TOM, YTOOBI pa3BHBATh H
COBEpUICHCTBOBATh Yy CTYACHTOB HAaBBIKM MX IPAaKTHUYECKOTO IPUMEHEHMsI IPU OINHUCAHUS
O0BEKTOB W SBICHHI MHKPOMHUpPA, BBIpAOOTaTh YMEHHE CO3HATENbHO M 0e30mMO0YHO
yIOTPeOIATh U3y4aeMyl0 TEPMHHOJIOTHIO, pa30dupaTbcs B OCHOBHBIX YPABHEHHUSX KBAaHTOBOM
TEOpUH M METOJaX MX aHajgu3a, TEM CaMbIM [OJHHMAas YPOBEHb TEOPETUYECKOTO U
IIPAKTUYECKOIO BJIAJEHUS CTYACHTOM M3J1araéMblMH BOIPOCAaMM, pacIIUpsss WM YKpeIsis
KapTUHY MUPOBO33PEHUS.

s ocBOEHHS MAHHOM IUCHUIUIMHBI CTYIEHTY HEOOXOJUMO OCBOUTH IIPEIBAPUTEIBHO
ClIeAyIOlIMe TUCHMIUIMHBL: o0mas (u3MKa: MEXaHMKa, JJIEKTPHUUYECTBO, MarHeTU3M, ONTHKA,
aTOMHasg M sjaepHass (usuka; Teopernyeckas (uU3MKa: TEOopeTHYecKas MEeXaHHKa,
NIEKTPOJMHAMUKA; MAaTeMaTHKa: MAaTeMaTU4YeCKUil aHaliu3, aHaJIUTH4YeCKas TE€OMETpHs,
JUHeNHass anreOpa, BEKTOPHBIM M TEH30PHBIM aHanmu3, Teopus (QYHKIMA KOMIUIEKCHOTO
nepeMeHHoro, aAuddepeHunanbHble  ypaBHEHUS, B TOM  4YMCI€ TEOpUs  JIMHEMHBIX
T depeHIIMaTbHBIX  ONEpPaTOpOB, TEOPHUsSI BEPOSITHOCTEH, WHTETpaJbHbIE YpaBHEHUS U
BapUaIllMOHHOE UCUNCIIEHUE, METOAbl MATEeMaTUYECKON (PU3UKU.

Jucnumimna «KBaHTOBas Teopus» CIOCOOCTBYET OBJQJACHUIO 3HAHUSAMHU, YMEHUEM U
HaBBbIKAMHU, HEOOXOIMMBIMH ISl U3ydeHUs AUcHUIUInH «Ctatuctuyeckas ¢pusukay, «KBaHtopas
Teopusi TBepAoro teia», «KBaHToBas Teopust MarHeTusma», «KBaHTOBasi 3JIEKTPOJMHAMUKAY,
«Henuneintnsle BONHBDY, «KBaHTOBas AJIEKTPOHMKA», a TaKK€ IPU NPOBEACHUM HAY4YHO-
MCCJIEIOBATEIbCKON PabOThl U B YACTHOCTHU JUIsSI BBITIOJIHEHUS BBITYCKHOW KBaTH(PUKAIMOHHON
paboThl (B TOM YMCIE MPHU YHUCICHHBIX BBIYMCIECHUSAX C HUCIOJIb30BAHHWEM IAKETOB MPOrpamw,
OCHOBaHHBIX Ha TIEPBOMPUHIIUITHBIX pacyeTax).

3.Conep:xanue padoueii nporpaMMbI (00beM AUCHUILINHBI, THIBI H BUABI y4eOHbIX 3aHATHIA, y4eOHO-
MeToAnYecKoe odecrnevyeHne caMoCTOATEIbHOI padoThl 00y4aloIMXcs)

Conepxanne pabodeii mporpaMmMel nipezcTapieHo B [Ipmnoxxennn Ne 1.



4, @®oHJ OLIEHOYHBIX CPEaACTB II0 JTMCHUIIJIHHE

4.1. IlepeyeHb KOMIIETEHI U ¢ YKa3aHUEM 3TAnoOB UX GopMHUPOBAHUA B IpoLecce
0CBOeHUs 00pa3oBaTebHOM NporpaMMbl. OnucaHue nNoKas3areseil 4 KpuTepues
OLlEHUBAHMSI KOMIIETEHIIUI HA PA3JIHYHBIX 3Tanax ux GopMUpoOBaHNsl, ONMUCAHHUE
MIKAaJ OLleHUBAHUS

Kon n hopmynrpoBka KOMIETECHIIUH .

o0rIeit 1 TeopeTHIecKoi (PU3UKY I perIeHns MpodecCHOHATBHBIX 3a1ad.

OIIK-3- cnocoOHOCTh MCIONB30BaTh 0a30BBIC TEOPETHUECKHE 3HAHUSA (DYHIAMEHTAIBHBIX Pa3ielioB

Oran [Tnanupyemsie Kpurepuu onieHuBaHus pe3ynbTaToOB 00yUeHUs
(ypoBeHb) | pe3ynbTaThl 00y4eHHS
OCBOEHUSA (mokazatenu 2 («He 3
KOMIIETEHI] JIOCTIDKEHUS
ynoBieTBOpHUT | («YaoBneTBOpUT | 4 («Xopomioy) 5 («OT1nu4HOY)
uu 3aJJaHHOTO YPOBHS
OCBOGHISE €JIBHOY) €JIbHOY)
KOMITCTCHITHI )
[epBriii 3HaTh 0COOCHHOCTH He 3naer 3HaeT B LEJIOM 3Haet 3Haet

JTamn METOJIOB OIIMCAHMUS, 0COOCHHOCTH | 0COOEHHOCTH 0COOEHHOCTH 0COOCHHOCTH
00BEKTOB, SBIICHUH, METOZOB METOZOB METOZOB METOZIOB
HUMEIOIINX MECTO B OTIMCaHWA, OTIMCaHWUA, OTIMCaHWS, OTIMCAHWS,
MHKpOMHUpE, 00BEKTOB, 00BEKTOB, 00BEKTOB, 00BEKTOB,
pasnu4HbIe SIBJICHUH, SIBJICHUH, SIBJICHUH, SIBJICHUH,
IIpeCTaBICHUS HUMEIOIIUX HUMEIOIUX MECTO | MMEIOIIUX HUMEIOIUX MECTO B
KBAHTOBBIX CHCTEM, MECTO B B MHKpOMHUpE, MECTO B MHUKPOMHUPE,
o0nactp ux MHUKPOMHpE, pa3iIudHbIe MHUKPOMHPE, pa3IuYHbIe
HCTIOb30BaHUS U pa3nuJHbIe MIpeCTaBICHUSA pa3nuJHbIe IIpeCTaBICHUS
CHOCOObI epexo/ia OT | MPEACTaBJICHH | KBAaHTOBBIX MIPEJCTaBICHNUS | KBaHTOBBIX
OJTHOTO TIPEACTABJICHHUS | S KBAHTOBHIX | CHCTEM, 00JacTh | KBaHTOBBIX cucTeM, 00JacTh
K IpyTOMy. CHUCTEM, 170: CHCTEM, UX WCTIONB30BaHUI
3HaTh OCHOBHBIC 00xacTh ux HCIIONB30BaHUS U | 00J1acTh UX U CTIOCOOBI
YpaBHEHHSI KBAHTOBOH | HCIIOJB30BAH | CITOCOOBI HCTIONB30BaHUs | TIepexoia OT
TEOpHH, U ¥ CIOCOOBI | TIepexojia OT U CTIOCOOBI OJTHOTO
OTIMCHIBAOIITHE nepexoaa ot OJTHOTO mepexojaa ot MPeJCTaBICHUS K
CTallMOHAPHBIE OJTHOTO MPEJCTaBICHUSA K | OHOTO JIpyromy, HO
COCTOSIHUSI KBAaHTOBBIX | MPEJCTABICHU | JPYroMy, HO MIPEICTaBICHUS | AOIyCKaeT rpyOnie
CHCTEM, U UX s K ApYroMy. | JIOIyCKaeT K IPyrOMY, HO | OLIMOKH.
9BOJTIOIHIO B He 3naer rpyObIe OTMOKH. | JOIMyCKaeT 3HaeT OCHOBHBIE
PENIATUBUCTKOM OCHOBHEBIE 3HaeT B LIeIOM HE3HAUNTENbHBI | yPaBHEHUS
TEOpHH, YpaBHCHHS OCHOBHBIE € OIIHOKH. KBaHTOBOH TEOPHH,
IPUOINKCHHBIC KBaHTOBOI YpaBHCHHS 3HaeT OTIMCHIBAIOIITHC
METOJIBI pacueTa TEOPHH, KBaHTOBOI OCHOBHBIC CTalMOHAPHEIC
KBAaHTOBBIX CHCTEM C OTIHMCHIBAIOIHN | TEOPHH, ypaBHCHHS COCTOSIHUS
y4eToM e OTIMCHIBAIOIITHC KBaHTOBOI KBaHTOBBIX
PEIATUBUCTKHIX CTAallMOHAPHEBI | CTallMOHAPHEIC TEOPUH, CHCTEM, H UX
MIOTIPaBOK, OCHOBHBIE € COCTOSTHUS COCTOSIHUS OTHCHIBAIOIIHE | IBOJIIONHIO B
TIOJIOKEHHUS TEOPUHU KBAaHTOBBIX KBAaHTOBBIX CTallMOHAPHBIE | PEISITUBUCTKON
KBAHTOBBIX IEPEXO/IOB | CHUCTEM, H UX | CHCTEM, H X COCTOSIHUS TEOpHH,
1 e€ MpUMEHEHHE K SBOJIIOIMIO B | HBOJIIOIHIO B KBAaHTOBBIX pUOIIMKEHHBIE

MPOCTENIIINM
KBAaHTOBBIM CHCTEMAaM,
IPaHULly UX
TIPUMEHHUMOCTH,
KBaHTOBBIE
NIPEACTaBIEHUS O
BaKyyMe, O CTPOCHHH
aTOMOB U MOJIEKYJI.

PEISITUBUCTKO
i TeOpuy,
NpUOIKEHH
bI€ METObI
pacuera
KBaHTOBBIX
CHCTEM C
YYETOM

PENATUBUCTKOMN
TEOpHH,
pUOIIMKEHHbIE
METO/IbI pacueTa
KBaHTOBBIX
CHCTEM C YUETOM
PEISATUBUCTKUX
TIOTPABOK,

CHCTEM, U UX
IBOJTIOIHIO B
PESITUBUCTKON
TEOpHH,
pUOIMKEHHbIE
METOIBI
pacuera
KBaHTOBBIX

METO/IbI pacueTa
KBAHTOBBIX CUCTEM
C y4eToM
PEISITUBUCTKUX
MOMPABOK,
OCHOBHBIE
MOJIOKEHHS
TEOPHUHU KBAHTOBBIX
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PENIATUBUCTKU | OCHOBHBIE CHUCTEM C NEePexoa0B U eé
X MOMPABOK, TOJIOKEHHUS y4ETOM MPUMEHEHUE K
OCHOBHBIE TEOpHHU PEISTUBUCTKUX | MPOCTEHIINM
TIOJIOKEHHS KBaHTOBBIX MOMPaBOK, KBaHTOBBIM
TEOpHHU MEpEX0I0B U € OCHOBHBIE cucTeMam,
KBaHTOBBIX MPUMEHEHNE K TIOJIO>KEHHS TPaHUILY UX
MEepPEXOZ0B U | MpoCTeHIInM TEOpHHU MIPUMEHUMOCTH,
eé KBAHTOBBIM KBAHTOBBIX KBAHTOBBIE
IpPUMEHEHUEe | CHCTeMaM, MEePexo/I0B U €€ | MpeACTaBJICHUS O
K TPaHUILy UX IPUMEHEHUE K | BaKyyMe, O
OPOCTEHIIUM | IPUMEHMMOCTH, | IPOCTEHIINM CTPOEHUU aTOMOB
KBAHTOBBIM KBAaHTOBBIE KBAHTOBBIM U MOJIEKYIL
cucremMam, MPEJCTaBICHUSA O | CHCTEMaM,
TPaHHUILY X BaKyyMe, O TPaHUILY UX
MPUMEHUMOCT | CTPOSHHUH MPUMEHUMOCTH
U, KBAaHTOBBIE | aTOMOB U , KBAHTOBBIC
MPE/CTABICHN | MOJIEKYJI, HO MPEACTABICHUS
g 0 BaKyyMe, | JIOITyCKaeT 0 BaKyyMe, O
0 CTpPOCHHU rpyOble OMMOKH. | CTPOCHHU
aTOMOB U aTOMOB U
MOJIEKYIL. MOJIEKYJI, HO
JIOTTyCKaeT
HE3HAUUTENIbHBI
€ OIINOKU.
Bropoii YmMers ananusupoBats | He ymeer Ymeer Ymeer Ymeer
JTan KBaHTOBBIC IIPOLIECCHI, | AHAIN3UPOBAT | AHAIU3UPOBATH AQHATM3MPOBATh | AHATH3UPOBATH
KBaHTOBBIC IIEPEXOJbl | b KBAHTOBBIC | KBAaHTOBBIC KBaHTOBBIC KBaHTOBBIC
OT OJJHOTO COCTOSIHUS B | TIPOLIECCHI, MPOLIECCHI, TIPOLIECCHI, MIPOLIECCHI,
Jpyroe, OObSCHATh KBaHTOBBIC KBaHTOBBIC KBaHTOBBIC KBaHTOBBIC
MIPUPO.TYy KBAHTOBBIX MEepEeXObl OT | MEPeXOsl OT Hepexopl OT HIepexopl OT
3¢ EKTOB U ABICHUH OJTHOTO OJTHOTO OJTHOTO OJTHOTO COCTOSTHHS
MHUKPOMHUpA. COCTOSIHUS B COCTOSIHUS B COCTOSIHUS B B Jpyroe,
YMeTh OlleHUBaTh Jpyroe, Jpyroe, Jpyroe, OOBSCHITH
BKJIaJ] KBAHTOBBIX 00BSACHATH 00BSACHATH 00BSACHATH MIpUpOY
3¢ dexToB B MIPUPORY MIPUPORY MIPUPORY KBAHTOBBIX
COOTBETCTBYIOIIHE KBAHTOBBIX KBAHTOBBIX KBAHTOBBIX 3¢ dexToB u
SIBJICHUSL MaKpOMMUPA. 3¢ dexToB U 3¢ dexToB U 3¢ dexToB U SIBJICHUI
SIBIICHUN SIBIICHUN SIBIICHU MHUKpPOMHUPA.
MHUKpPOMHpa. MHUKpPOMHpa, HO MHUKpPOMHpPA, HO | YMeeT OeHUBaThH
He ymeer JIOIyCKaeT JIOIyCKaeT BKJIa]] KBAHTOBBIX
OIICHUBATh rpyOble OMMOKH. | HE3HAUYHUTENHHBI | 3PPEKTOB B
BKJIa]] Ymeer € OIHNOKH. COOTBETCTBYIOIINE
KBAaHTOBBIX OIIGHUBATh BKJIAA | YMeer SIBIICHUS
3¢ ¢eKToB B KBaHTOBBIX OLICHUBATh MaKpoMHUpa.
COOTBETCTBY 3¢ exToB B BKJIAJ|
I0IUE COOTBETCTBYIOI] | KBaHTOBBIX
SIBJICHUS ue SIBJICHUS 3¢ ¢exToB B
MaKpOMHpa. MaKkpoOMHUpa, HO COOTBETCTBYIO
JIOIyCKaeT IIMe SBICHUS
rpyObIie OMHUOKH. | MakKpoOMHUpa, HO
JIOIyCKaeT
HE3HAYHUTEIHHBI
€ oImunOKH.
Tperuit BaneTs HaBBIKAMH U He Bnageer Bnaneer Bnaneer Bnaneer
JTan METOJAMH PELICHUs HaBBIKAMU U HaBbIKAMU H HaBbIKAMHU U HaBBIKAMHU U
MIPOCTEUIINX METOAAMHU METOAAMHU METOAaMHU METOZaMHU
KBAaHTOBOMEXHHYECKUX | PEIICHHS pemeHus pemeHus pemeHus
3a/1a4 pesSITUBUCTKON IIPOCTENIIINX IIPOCTENIINX IPOCTENIINX IPOCTENIINX
TEOPHH. KBAaHTOBOMEX | KBAaHTOBOMEXHHY | KBAHTOBOMEXH | KBAHTOBOMEXHHYE
Brnanets HaBBIKaMH HUYECKUX €CKHUX 3a7a4 WYECKHX 33a7ad | CKHX 3a7a4
IIOMCKA aHAJIN3a U 3a7a4 PENATUBUCTKON PESITUBUCTKON | PENIATUBUCTKOMN
00paboTKH PENATUBUCTKO | TEOPHUH, HO TEOpHUH, HO TEOPHH.
nHdopmannu u3 I TeOpUH. JIOTIyCKaeT JIONIyCKaeT Bnaneer




Pa3IMYHBIX
HACTOYHUKOB (KHUTH,
JKYpHaJIbl, HHTEPHET-

pecypcer)

He Bnageer rpyOble OIIHOKH.
HaBBIKAMH Bnaneer
MOUCKa HaBBIKAMH
aHaIM3a U MIOMCKA aHaIN3a
00paboTku 1 00paboTKH
uHpOpManMH | MHPOPMAIIUH U3
W3 Pa3NYHBIX | Pa3IMIHBIX
HCTOYHHKOB HCTOYHHKOB
(xHUTH, (xHUTH,
JKYPHAJIBI, JKYPHAJIB,
WUHTEPHET- WUHTEPHET-
pecypcesr). pecypcel), HO
JIOIyCKaeT
rpyObIe OMNOKH.

HE3HAYMTENbHbl | HABBIKAMU ITOMCKA
€ OIIMOKH. aHamM3a u
Bmaneer 00paboTKn
HaBBIKAMHU nHpopmanuu n3
MIONCKa Pa3INIHBIX
aHaIN3a U HCTOYHHUKOB
00paboTkn (KHHTH, KyPHAIEI,
nHdopmanuu HUHTEPHET-

U3 pa3NuyuHBIX | PECypChl)
HCTOYHHKOB

(kHUTH,

JKYPHAJIB,

HUHTEPHET-

pecypcsr), HO

JIOIyCKaeT

HE3HAYHUTEITbHBI

€ OIIMOKH.

[IK-1- cnocoGHOCTRIO MCIIONB30BATh CIICIHAIM3HPOBAHHBIC 3HAHUA B O0JIACTH (PU3WKH I OCBOCHHS
npoUIbHBIX GU3MUECKUX AUCIUILIHH.

Oran [Tnanupyemsie
(ypoBeHb | pe3yabTaThl O0yUYCHHUS
) (mokazarenu
OCBOECHHU | JOCTIDKEHUS 3aJaHHOTO
;{ YPOBHS OCBOCHHA «He 3auTeHo» «3a4yTeHOY
KOMIIETE KOMITCTCHITH )
HITUH
[epsrrit | 3HaTh OCOOCHHOCTH He 3HaeT OCHOBHBIX NOHATHI 3HaeT OCHOBHBIX ITOHITHH KBAHTOBOM
JTan METOJIOB OIIHMCAHMS KBaHTOBOH TEOPHH, METOIOB TEOPHUH, METO/IOB OMTUCAHUS SBICHUH,
00BEKTOB, SIBIICHHUH, OITMCAHUS SIBJIEHHUH, MUMEIOIIUX HUMEIOIINX MECTO B MUKPOMHDE,
HAMEIOIINX MECTO B MECTO B MHKPOMHpE, 00JIaCTh UX 001acTh X HCHOJIb30BaHuA. He
MHUKpOMHpE, 007acTh MX nucnoJip3oBanud. He 3Haer 3HAaeT OCHOBHBIC YPaBHCHHUS
HCIIOJIb30BaHU. OCHOBHBIEC YpaBHEHMsI KBAHTOBOH KBAaHTOBOM MEXaHMKH,
3HATh OCHOBHEIE MEXaHUKH, OIUCHIBAIOIIHE OIHMCHIBAIOIINE COCTOSHUS
ypaBHEHUS KBAaHTOBOM COCTOSIHHUSI KBAHTOBLIX 00HEKTOB, KBAaHTOBELIX 00OBEKTOB,
MEXaHUKH, MpUOKEHHBIE METO/IBI pacyeTa pUOIKEHHBIE METO/IBI pacyeTa
OITHMCHIBAIOIIINE KBAHTOBBIX CUCTEM M I'PaHUILy UX KBaHTOBBIX CUCTEM U TPAHUILY HX
COCTOSIHHSI KBAHTOBBIX MPUMEHUMOCTH, OTTMCHIBAIOIIINX MPUMEHUMOCTH, OMTUCHIBAIOIIINX
00BEKTOB, JBIDKEHUE HEPETISTUBUCTCKIX IBIDKEHUE HEPESITUBUCTCKUX
MPUOIIMKEHHBIE METOIBI YaCcTHII. YaCTHIL.
pacdeTa KBaHTOBBIX
CUCTEM W TPaHUIY HX
MIPUMEHUMOCTH,
OITHMCHIBAIOIINX
JIBHOKEHHE
HEPENSITUBUCTCKUX
YaCTHII.
Bropoii | YMers oueHUBaThH He ymeer oueHuBath BKiaj YBepeHHO OLICHUBAET BKJIA]
aTamn BKJIa/1 KBAHTOBBIX KBaHTOBBIX 3()()eKTOB B KBaHTOBBIX 3(p(hexToB B
3¢ heKTOB B COOTBETCTBYIOIIHE SBICHUS COOTBETCTBYIOIIHE SBICHUS
COOTBETCTBYIOIIHE MaKpOMHpA. MaKpOMHDA.
SIBIICHUSI MAKPOMHUPA.
Tperuii | Bnaners HaBbIKaMU U He BnageeT HaBBEIKAaMH U Bianeer HaBpIKaMK U METOAAMH
JTan METOJIaMU PELIEHUS METO/IaMHU PELEHUs MPOCTEUIITUX peuIeHns npoCcTeNInx

MPOCTEHIINX
KBaHTOBOMEXHHUYECKUX
3aJ1a4, OIMCHIBAIOLINX
CTaIlMOHAPHbBIE
COCTOSITHUS IJIs1
MpOCTEeNIINX
KBAHTOBBIX CHUCTEM.

KBAaHTOBOMCXHHYCCKHX 3aJa4,
OIMMCBIBAIOIUX CTAIIMOHAPHBIC
COCTOSAHHA OJIA HpOCTeﬁIHPIX
KBAHTOBBIX CHUCTCM.

KBaAaHTOBOMCXHHMYCCKUX 3aJda4,
OIMACBIBAIOIINX CTAIITMOHAPHBIC
COCTOSAHMA IJIA HpOCTCﬁmHX
KBAHTOBBIX CHUCTEM.




Oran [Inanupyemslie Kpurepnn oneHMBaHMS pe3yNbTaTOB O0YICHHUS
(ypoBeHbB) | pe3yabTaThl OOyUEHUS
OCBOCHHUSA [10Ka3aTean
KOMIIETEHI] EIOCTI/I)KGHI/I}I 2 («He 3
yzmoBieTrBopute | («YIOBICTBOPHUT 4 («Xoportroy) 5 («OTIuaHOY)
uu 3a/1aHHOTO YPOBHS
OCBOCHIS JILHOY) €JTbHO»)
KOMITETEHITHI)
ITepBrrit 3HaTh 0COOCHHOCTH HE 3HaeT 3HaeT B LEJIOM 3HaeT OCHOBHBIC 3HaeT OCHOBHBIE
aTan METO/IOB ONHCAHUS, OCHOBHBIE OCHOBHBIE YpaBHEHHUSI ypaBHEHUS
(ypoBeHb) 00BEKTOB SIBJICHU, ypaBHEHHUS ypaBHEHHUSA KBaHTOBOI1 KBaHTOBOI
HMEIOIUX MECTO B KBaHTOBOI KBaHTOBOM MEXaHUKHU MEXaHHUKHU
MUKpPOMHPE, MEXaHUKU MEXaHUKHU HEPENIITUBUCTKON U | HEPENATUBUCTKO
pazIuyvHbIe HEPENSTUBUCTK | HEPETSITUBUCTKO PEeISITUBUCTKOM Hu
MIPEACTABIECHUS oilu Wu TEOPUI,IPUOIIMIKEH | PEIATUBUCTKOM
KBaHTOBBIX CUCTEM. PEISITUBUCTKON | PENATUBUCTKOMN HbIE METOJIbI TEopuH,
3HaTh OCHOBHBIE TEOpPHUH, TEOpHUH, pacueTa KBaHTOBEIX | TPHOIIKCHHEBIC
ypaBHEHHS KBAHTOBOH | MPUONIKEHHBIE | TNPHOIMKCHHBIC CUCTEM C YyUYETOM METO/IbI pacyeTa
TEeopuH, METO/IbI METO/Ibl pacyera PENATUBUCTKUX KBaHTOBBIX
ONMCHIBAIOLINE pacuera KBaHTOBBIX MONPaBOK U CUCTEM C YUETOM
CTalMOHapHbBIE KBaHTOBBIX CHUCTEM C y4E€TOM TPaHUILy UX PEISITUBUCTKUX
COCTOSIHUSI KBAHTOBBIX CHUCTEM C PENSITUBUCTKHUX MPUMEHUMOCTH, TIOTIPABOK U
CHCTEM H UX y4eTOM MOTIPABOK U OCHOBHEBIE TPaHUILy UX
SBOJIIOLIHIO B PENSATUBUCTKHUX TpaHUIly UX MOJIOKEHUS TEOPUU | TPUMEHUMOCTH,
HEPENSITUBUCTKON U MOTPABOK U MPUMEHUMOCTH, KBaHTOBBIX OCHOBHEBIE
PENATUBUCTKON TPaHULly UX OCHOBHBIE NEpPEX0I0B, HO TIOJIOKEHUSI
TEeopuH, MIPUMEHUMOCTH, MI0JIOXKEHHUS JIOIYCKaeT TEOpUU
pUOIIMKCHHBIC OCHOBHBIE TEOpUn HE3HAYUTEIIbHbIE KBaHTOBBIX
METOJIbl pacyera MIOJIOXKEHHUS KBaHTOBBIX OIMOKH MIEPEXO/I0B.
KBaHTOBBIX CUCTEM C TEOpUHn MEPEXOI0B. HO
Y4ETOM KBaHTOBBIX JIOITYCKaeT
PESITUBUCTCKUX MepPexo0/I0B. rpyObIe OIHOKH
MIOTPABOK U TPAHUILY
UX PUMEHUMOCTH,
OCHOBHBIE TTOJIOKEHUS
TEOpUU KBAHTOBBIX
MIEPEXOJIOB U €€
MIPUMEHEHHE K
MIPOCTEHIINM
KBaHTOBBIM CHCTEMaM,
KBaHTOBbIE
MIPEACTaBIEHUS O
BaKyyMe, O CTPOCHHH
aATOMOB, MOJIEKYIL.
Bropoit YMeTh noJb30BaThCs He ymeer B nenom ymeer yMeEeT yMeEeET
aTan MaTeMaTHYECKUM MaTeMaTHYeCKH MOJIb30BATHCS MOJIb30BAThCS MOJIb30BAThCS
(ypoBeHb) anmapaToM KBaHTOBOU M anmapaToM MaTeMaTHYECKH MaTeMaTHYECKUM MaTeMaTHYECKH
TEOPUHU U peliaTh KBaHTOBOH M anmnapaTtom anmapaTrom M anmnapaToM
KBaHTOBBIE 33/1a4U HE TEOpHUH U KBaHTOBOM KBaHTOBOI Teopuu KBaHTOBOH
TOJIBKO ISl CUCTEM, pewartb TEOPHUU U U pelaTh TEOpUU U
COCTOSILIMX U3 OJTHOM KBaHTOBbIE pematb KBaHTOBBIE 3a/1a41 pewartb
YaCTHIIbI, HO U 3aJ1auu KBaHTOBbIE HE TOJbKO ISt KBaHTOBbIE
MHOTO4aCTUYHbIE COCTOSILIINX U3 3a/1a4M He CUCTEM, COCTOSILINX 3a/1a4u He
3a1a4u. YMeTh OJIHOM TOJIBKO JJIs1 13 OIHOM YacCTHUILBI, TOJIBKO IS
OLICHUBATbh BKJIA] YaCTHILIbI, HO U CHUCTEM, HO U CHUCTEM,
KBaHTOBBIX 3()(HEeKTOB MHOTOYaCTUIH COCTOSIIIHNX U3 MHOTOYaCTUIHbBIE COCTOSIIINX U3
B COOTBETCTBYIOIIIAE pie 3agaun. He OIHOM YaCTHIIBI, 3a71a4d. Y MeeT OJTHOM YaCTHIIBI,
SIBIICHUSI MAaKpOMHUPA. yMmeeT HO | OIICHUBATDH BKJIA]] HO U
OIICHUBATH MHOTOYaCTUYIHBI KBaHTOBBIX MHOTOYaCTUIHBI
BKJIAT e 3amaun. B a3 dexToB B € 3aa4n. YMeeT
KBaHTOBBIX [IEJIOM yMEeT COOTBETCTBYIOIINE OIICHUBATH
3¢ deKTOB B OLICHUBATD SIBJIICHUS BKJIAJ
COOTBETCTBYIO BKJIAJL MaKpoMHpa., HO KBaHTOBBIX
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LIMe SBJICHUS KBaHTOBBIX JIOIyCKaeT 3¢ eKToB B
MaKpoMHpa. a¢hdexToB B HE3HAYUTEIIbHBIC COOTBETCTBYIOII]
COOTBETCTBYIOII OIIHOKH U€ SBICHUS
1€ SBJICHUA MaKpOMHDA.
MaKpOMHpPa.HO
JOIyCKaeT
rpyObIe omMOKH
Tperuit BnaneTs HaBBIKAMH 1 HE BIajeeT B nemom BJIaJIeeT BJIAJIEET BJIAJIEET
JTan METOJIaMH PelICHHUS HaBbIKAMU H BJIazieeT HaBBIKAMU H HaBBIKAMHU U
(ypoBeHb) MIPOCTEHIIINX METOJlaMU HaBBIKAMH U METOJIaMH peIleHHUs METOJlaM1
KBaHTOBOMEXHHYECKUX peeHus METOaMHU MPOCTEHIINX peeHus
3aJa4 pesITUBUCTKON MPOCTEHIINX pemeHus KBaHTOBOMEXHHUYEC MPOCTEHIINX
Teopuu. Biagers KBaHTOBOMEXHH MIPOCTEHIITNX KHX 337124 KBaHTOBOMEXHUY
HaBBIKAMH ITOMCKA YEeCKUX 33/1a4 | KBAHTOBOMEXHHUY PENSTHBUCTKOM €CKHX 3aJ7a4
aHanu3a 1 00pabOTKN | PEISITUBUCTKON €CKHX 3a7ad TEOPUH TAKKE PETSATUBUCTKON
nHopmanuu u3 teopuu. He PETATUBUCTKON HaBbIKAMH ITOHNCKA TEOPUH TAKKE
Pa3INIHBIX BIazeeT TEOPUH TaKKe aHaNM3a u HaBBIKAMHA
HCTOYHHUKOB (KHHTH, HaBbIKAMHU HaBBIKAMHU 00paboTkn MIOWCKa aHaIH3a
KYpHAJbI, HHTCpHET- | TIOMCKA aHANM3a | ITOWCKa aHau3a nHPOPMALINH U3 u 00paboTKH
pecypcer) 1 00paboTKH u 00paboOTKH pa3IMIHBIX HHPOPMALINH U3
nHpopmanuu nHdopmanuu u3 HUCTOYHUKOB pa3IMYHBIX
13 pa3JIMIHbIX Pa3IMIHbIX (KHI/IFI/I, JKypHaJbl, HUCTOYHHUKOB
HICTOYHUKOB HACTOYHUKOB HHTEPHET-PECYPChI) (xHMTH,
(xHHTH, (xHUTH, HO JIOITyCKaeT JKYpHAJIbI,
JKypHaJbl, KypHaJIbI, HC3HAYUTCIIbHBIC HWHTCPHCT-
HUHTEPHET- WHTEPHET- OLINOKH pecypcsl)
pecypcsr) pecypcsl) HO
JOIyCKaeT
rpyOBIe OIIOKH.

[Tokazarenu chopMUPOBAHHOCTHA KOMIICTCHITHH:
Kputepusimu orieHUBaHUs SBISIOTCS Oalibl, KOTOPBIE BBICTABISAIOTCA IpernojaBaTelieM

3a BUJBI JIEATEILHOCTH (OIICHOYHBIE CPENICTBA) IO WTOTaM HM3YYECHHs MOMYJeH (pa3nenoB
TUCIUIUIMHBI), TEPEYUCICHHBIX B PEUTHHI-IUIAHE AMCLUUIUIMHBL (07 JK3aMeHa. TeKyIIHi
KOHTposlb — MakcumMyM 40 OamioB; pyOekxHBIH KOHTpoib — MakcumyM 30 0amios,
HOOIPUTENIbHbIE Oambl — MakcuMyM 10; 0z 3auema: TeKyUMi KOHTPOIb — MakcuMyMm 50
0aiyoB; PyOEXKHBIM KOHTPOJIH — MakCUMyM 50 OasijioB, MOOMIPUTETbHBIE 0aUIbl — MaKCUMYM
10).

[Ikasnbr orleHUBaHUS:

(0ns oxzamena:

oT 45 10 59 6annoB — «yI0BIETBOPUTEIHLHO;

oT 60 110 79 6a/10B — «XOPOLIO»;

oT 80 6asI0B — «OTIUYHOY.

0711 3auema.
3ayTeHo — oT 60 10 110 peliTuHroBbIX 6aIoB (BKiItOYas 10 MOOMPUTENBHBIX OAIIOB),
He 3a4TeHO — OT 0 710 59 pelTHHTOBBIX 0aIIOB).

4.2. TunoBble KOHTPOJIbHbIC 32IaHUS WM HHble MAaTepHaJbl, HE00X0AUMbIE s
OllCHKHM 3HAHWI, YMEHHUIl, HABBIKOB M ONbITA JAeATEJIbHOCTH, XaPAKTEPHU3YIOIINX
ranbl (OPMHUPOBAHHUS KOMIIETEHIHII B Ipouecce OCBOCHUS 00pa3oBaTeIbHOI
nporpaMmbl. MeToau4ecKHe MaTEPHUAJIbI, ONpele/siionue MPoueaypPbl OlleHUBAHMS
3HAHM, YMEHHUIi, HABHIKOB U ONbITA JeATeJIbHOCTH, XaPAKTEPHU3YKOIUMX 3TANbI
(opMupoBaHus KOMIIETEHUM

Jransl
OCBOEHU

PeSyJ’ILTaTLI 06yquI/1$1 Kommerenius OHGHO‘IHI)IC CpeacTBa
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1-i1 oran

1. 3HaTh cucTeMy 00pa3oB, NPEACTABICHUN U OIIK-3 KOHTpPOJIbHBIE
TIPHUHITAIIOB, JISKAIINX B OCHOBE KBAaHTOBOW TEOPHH, paboThI; TECTHI;
3HaHUA PO TAaKUX MOHATHH KaK «BOJHOBAS (PYHKITHS, pemieHne 3agad Ha
«(pu3mueckast BETMINHAY, «COCTOSHUE CUCTEMBIY, CEMHHAPCKIX
«Ha0IIr0JaeMble M HeHAOJII0JaeMble BEIHIHHBD) | T.JI. 3aHATHIX
2. 3HaTh 0COOEHHOCTH METO0B OIMCAHUA, 00BEKTOB [1K-1
SIBIICHU, IMEIOIINX MECTO B MUKPOMHUPE, PA3IHNIHBIE
MIPECTABICHNS KBAHTOBBIX CHCTEM, OOJIACTh UX
HCIIOJIb30BaHUS U CIIOCOOBI IIEPEX0/ia OT OIHOTO
MIPEJICTaBJICHUS K IPYTOMY.
2-i atan 1. VMeTh nonb30BaThCs MaTeMaTHueckum ammapatom | OIIK-3 KOHTpPOJbHbBIE
KBaHTOBOI TEOPUHU U pelliaTh KBAHTOBbIE 3a7aul HE paObOTHI; TECTHI;
YMmenus TOJIBKO ISl CUCTEM, COCTOSAIIUX U3 OJHOM YaCTHUIIBI, pelnieHue 3aaa4d
HO Y MHOTOYACTHUYHBIE 33/1a4H. CEMUHAPCKUX
2. YMeTbh aHAIU3UPOBATh KBAHTOBBIE TPOIIECCHI, IK-1 3aHATUIX
KBaHTOBBIE MEPEXObI OT OJTHOTO COCTOSIHUSA B JAPYTOE,
OOBSCHATH IPUPOTY KBAHTOBBIX A(PPEKTOB U SIBICHHH
MHUKpOMHpA.
3-# oram 1. Bragets MOHATANHBIM U MaTEMAaTHYECKUM OIIK-3 KOHTpPOJIbHbIE
anmapaToM KBaHTOBON MEXaHHKH. paboTHI; TECTHI;
Bnanmets 2. BnanmeTs HaBBIKAMA M METOJJAMH PEUICHUS MK-1 permeHne 3a1a4
HaBBIKaM MPOCTEHIINX KBAHTOBOMEXHHUIECKUX 33124
u HEPEIATUBUCTCKON U PEIITHBUCTKON TCOPHH.

4.3.PedTHHI-IJIAH TUCHUILIHHBI

Peltunr—nnan JUCHUTUIMHBI MPEJACTABJICH B MMPUIJIOKCHUU 2.
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JK3aMeHALMOHHbIE OMJIEThI

[IprmMepHBIe BOIIPOCH TS PyOEKHOTO M MIPOMEKYTOUHOTO KOHTPOJISA

N

ook

© N

11.
12.
13.

14.
15.
16.

17.

18.

19.
20.

21,
22,
23.

24,
25.
26.
27.

28.

29.
30.

31.
32.
33.

34.
35.

36.
37.
38.
39.

40.
41.

42.
43.

Teopus BO3MYIIEHHUI B CTALIMOHAPHBIX COCTOSHUAX C JUCKPETHBIM CIIEKTPOM.

Teopus BO3MYILLEHUI IPU HATUIUH BBIPOKACHHUS.

Teopust KBaHTOBBIX Iepexon0B. OOIIee BEIpaKCHNE [UIS BEPOSTHOCTH IIEPEX0/1a U3 OJHOTO COCTOSHUSA
B JpYyTOE.

AnnabaTudeckoe M BHE3AIMHOE BKIIOYEHUE B3aUMO/ICHCTBYSL.

BeposiTHOCTE Iepexo0B MOJ BIUSHHEM BO3MYIIIEHUH, 3aBUCAIINX OT BPEMEHHU.

BeposTHOCTE Iepexofa B eAUHUIY BpeMeHH. [lepexons! B cimydae HenmpepblBHOTO criekTpa. [lepexosst
noJ feficTBUeM NepHOANYECKOT0 BO3MYILECHUS.

ITornomenue u u3nyueHue cBera. BeposTHOCTh nepexona.

CrioHTaHHOE M HHAYIHpOBaHHOE m3nydeHne. Kosdduimentsr DiHmTeHA.

IonsTne o kBaHTOBOM pagnodusnke. Jlazepsr u Ma3epsl.

IIprHIUD COOTBETCTBUSA. BEpOATHOCTD CIIOHTAHHBIX U BBIHYKACHHBIX I€PEX0J0B. IHTEHCUBHOCTB
U3ITy4EHUs.

IIpasuna otbopa. [IpaBmia or6opa ocummisTopa. UTHTEHCHBHOCTD M3ITY4ICHUS.

[IpaBuia 0T60pa A ONTHYECKOTO HIIEKTPOHA B BOAOPOIONOO0OHOM aToMe.

OrneMeHTapHbIe YaCTHULBI B KBAaHTOBOM MexaHuke. YpasHenue Kineitna-I'opaona. PenstuBuctckue
YpaBHEHHUS C HYJIEBBIM CIIHHOM.

PenstuBuctckoe ypasHeHue Jlupaka.

Pemenne ypaBaenus dupaka 1jist CBOOOTHOM YaCTHIIBL.

CocrosiHue ¢ oTpunaTesibHOM sHeprueil. [IoHsaTHE 00 ANIEKTPOH-TIO3UTPOHHOM BakyyMme. YacTuisl u
AHTHYACTHUIIBL.

MOoMeHT Konu4ecTBa ABMKEHHS AIIEKTpoHa B TeopuH Jupaka. CruH. [1oaHBI MOMEHT KOJTMYECTBA
JIBYDKEHUSL.

PensatuBrCTCKHE MOMPABKY K JIBHUKEHUIO 2JIEKTPOHA B 2JIEKTPOMArHUTHOM ToJe. YpaBHeHue [laymu.
CHnMHOBBIM MarHUTHBIA MOMEHT.

CrnmH-0pOHUTaIbHOE B3aNMOJACHCTBHE.

ATOM BOZIOpPO/Ia C YYETOM CIIMHA AJIEKTPOHA. DHEepreTuieckue yposHu. [IpaBuia otdbopa ¢ yueTom
crvHa 3JeKTpoHa. ToHKas cTpyKTypa atroMa Bojopoza. JIamOoBckuii caBur. CBEpXTOHKAsI CTPYKTYpa.
KoBapuanrtHast opma ypaBHenus [lupaka.

3apsoBoe conpsbkeHue. YacTUIbl 1 aHTUYaCTUIIBL.

VYpauenus J{upaxa amst 4acTUIbI ¢ HYJeBOW Maccoil mokos. Heittpuno. CiupaibHOCTb.
VHBapnaHTHOCTh HEUTPUHO OTHOCUTENIEHO KOMOMHIPOBaHHOM nHBepcun. CPT-MHBapHaHTHOCTE.
ATOM BO BHEIITHEM MarHUTHOM ToJie. AHOMAILHBIN 1 HOpMalbHBIH 3 dekTer 3eemana.

D¢ ekt [Namena-baka.

O¢ddexr LlTapka.

KBaHTOBBIE CHCTEMBI, COCTOSIIMIE U3 OJUHAKOBBIX YacTHll. YpaBHeHue lllpenunrepa mis cucremMsl
yactull. [IpyuHINT TOXKAECTBEHHOCTH MUKpodacTull. OnepaTop nepectaHoBoK. CrucremMsl 003e-4acTHIl
u pepmu yactut. [puarum [Maymm.

BouHOBBIE yHKINY U1 CUCTEMBI YacTull, pepmu 1 603e yactun. CUMMETpUYHBIC U
AQHTHCUMMETPHUYHBIE BOTHOBBIE pyHKIMH. Cxema FOHra.

Teopus OCHOBHOTO COCTOSIHHSL aTOMOB C IBYMsI 3IEKTPOHAMH.

Bo30yxaenHble coctosiuust aroMa renus. [lapa u oprorenuit. O6MenHas sHeprus. OOMeHHOe
B3aUMOJEICTBUE.

Bapuanumonnsie metoasl. Meroasl Xaptpu-doxa.

Meron Tomaca @epmu.

3aroHeHNe 3JIEKTPOHHBIX 00o00uek aroMa. [leproandeckas cucrema Menneneesa. PeakozemenbHble
METaJUIbL. 3aypaHOBBIE DJIEMEHTHL.

CnexrpaibHble 1 PEHTTEHOBCKHE TEPMBI CJIOKHBIX aTOMOB L-S-cBsi3b. J-J-CBsI3b.

OCHOBHBIE BH/IbI XUMUYECKOH CBSI3H. AnuadaTiieckoe NpuoImKkenue. I oMmeononspable aTOMHbIE
MOJICKYJIBI.

Teopust BaJIEHTHOCTH.

Cunel Ban-nep-Baannsca.

DHepreTu4eckue yYPOBHHU IBYXaTOMHBIX MOJICKYJI.

Teopus yrpyroro paccesHus. AMIUIUTYIa 1 AuddepeHnaIbHoe ceueHne paccesaus. bopaoBckoe
NpUOIHKEHUE U YCIOBHUS €0 MPUMEHUMOCTH.

BopHoBcKoe pHOIIMKEeHNE JUTS Pa3IMYHBIX CIy4aeB PACCEHBAIOIIUX IT0JICH, SKpaHUPOBaHHOE
KyJIOHOBCKOE TI0J1e, noTeHnuain ['aycca, cheprueckas moreHIuaibHas sima.

Paccesinue ObICTPO 3apsDKEHHBIX YacTHIl aToMaMH. ATOMHBIN GopM-pakTop.

OCHOBBI KBAaHTOBOH T€OPUH TBEPJOTO TeNa. DIEKTPOHBI B NEPUOIUUECKON CHCTEME.

OCHOBHBIE IOHATHS 30HHOI TEOPUH.
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OO0pa3zen 3K3aMeHAIIMOHHOI0 OHJIeTa:

IIpuBenen B npunoxeHuu 3.

[MepeBox ouenku u3 100-6aIbHO B UETHIPEX0AIIBHYIO POU3BOAUTCS CIETYIOIINM 00pa3oM:
- otnuaHO — oT 80 710 110 OannoB (Biroyas 10 MOOIIPHUTENBHBIX 0ANIOB);
- xoporro — ot 60 1o 79 6aoB;
- YIOBJIETBOPUTEIHHO — OT 45 1o 59 6asos;
- HEyTOBIICTBOPHUTEIBLHO — MEHee 45 0alioB.

Kpumepuu ouyenxu (6 o6annax):
(30 6angoB)
OTBeT Ha BOIPOC JOJDKEH MOKA3aTh NIyOOKHUe, IPOYHBIE 3HAHUA CTyAeHTa. OTBET NODKEH OBITh IOTHYHBIM 1
JokazarenbHbIM. CTYJICHTY HEOOXOAMMO 3HATH OCHOBHBIC TIOHATHSI, TCPMHUHEI, Pa3BEPHYTHIC OMPEIICICHUS,
HCIOJIb30BaTh COBpEMEHHbBIE NaHHbIe HayKH. CTy€HT JOKEH yCTaHABIUBATh NPUYMHHO-CIIEICTBEHHBIE CBSI3H,
MPUMEHSTh 3HAHUS B HOBOH cutyaiuu. CTyIeHT JODKEH MPOJACMOHCTPUPOBATh YMCHHUE JICIATh
apTyMEHTHPOBAHHBIC BHIBOJIBI.
(20 6an10B)
OTBeT CTyJICHTA JIOJKCH MOKa3aTh ITy0OKHe, MpouHble 3HaHUsA. OTBET JOJDKCH OBITh JIOTHYHBIM U IOKA3aTCIbHBIM.
CrynmeHTy HE0OXOAWMO 3HATh OCHOBHEIC MOHSTHS, TEPMHHEI, pa3BEpPHYTHIC OIIPEIEICHUS, UCIIONb30BaTh JaHHBIC
coBpeMeHHOW Haykd. CTyeHTY HEOOXOIMMO YCTaHABIMBATH MPHYNHHO-CIICACTBEHHBIC CBS3H, M3JIaraTh MaTEpHAI
C y4eTOM TPUHIMIIOB OOBEKTHBHOCTH M HAYYHOCTH. B OTBeTe JOMYCKAIOTCS OTACIbHBIC HECYIECCTBCHHBIC
HETOYHOCTH.
(10 6ans0B)
OTBeT Ha BOIPOCHI JODKEH MOKa3aTh 3HAHUS MOCTABJICHHBIX BOMPOCOB. HeoOXoaMMoO 3HATh OCHOBHBIE MOHSTHS,
TEPMUHBI, Pa3BEPHYTHIC OMpeACICHUs, (HaKTUUCCKUI MaTepHas, HCIIOJh30BaTh MAHHBIC COBPEMEHHOW Hayku. B
OTBETE MOTYT JIOMYCKAThCS CYIIECTBCHHBIC ONIMOKH M HETOYHOCTH.
(0 6as10B)
OTBeT Ha MOCTABJICHHBIE BOIIPOCHI MOKa3bIBaE€T HE3HAHUE €0 COJIEP>KaHMsl, OCHOBHBIX MOHSITHI, TEPMHHOB.
CTyAeHT He yMeeT yCTaHaBIMBATh MPUIMHHO-CIICJICTBEHHBIE CBS3H, U3JIaraTh MaTepHal ¢ Y4eTOM MPUHITUIIOB
HAYYHOCTH ¥ OOBEKTUBHOCTH, aHATM3MPOBATh YKa3aHHBIE HCTOYHHKH. OTBET CTYICHTA HE COOTBETCTBYET
BOIIPOCY, a TaKXKE TP OTCYTCTBUHU OTBETA U IPH OTKa3e OT OTBETA.

[IpemoaBaTes MOXKET TOOUIPUTH CTYJCHTOB 32 YUaCTHE B HAYUYHBIX KOH(PEPEHIHSIX, KOHKYpCaXx,
ONTUMITHA/AX, 32 AKTUBHYIO pa0OTy Ha ayIUTOPHBIX 3aHATHAX, 38 MYOIUKAINH CTaTeH, 32 paboTy CO MIKOJIbHUKAMH,
BEITIOJTHEHHE 3aaHUH TOBBIIICHHON CIIO)KHOCTH B BHJIE MIOOLIPUTEIHHBIX 0ayuioB (1o 10 6amioB 3a cemecTp).

3adyeTHass KOHTpPOJIbLHAsI padoTa.

VY4uebHbIM IUIaHOM 10 aAucuuiuinHe «KBaHTOBas Teopus» s HPOBEPKU YPOBHS
YCBOEHHUS HEOOXOAMMBIX KOMIETEHIIMH PeyCMOTpEeHa KOHTPOJIbHas paboTa B 6-M cemecTpe U
KOHTpOJbHAass paboTa B 7-M ceMecTpe, KOTOpble HMEIT CTaTyC WTOrOBOM, 3a4eTHOU
KOHTPOJIbHOM pabOThl MO NPAaKTHUYECKUM 3aHATHSAM (pelieHue 3ajnad). BeimonHeHue 53Toi
KOHTPOJILHOM paloThl sABiIsETCS 00s3aTeNbHBIM YCIOBUEM AONYyCKa K dKk3aMeHy. KoHTponbHas
pabota comepxut S5 3ama4, Bpems BoinmosiHeHus 90 muHyT. Pemienue oHo# 3a/1auu O1eHUBAETCA
B 20 GaJsos.

IIpumep BapuaHTa 324€THOM KOHTPOJIbLHOH padoThI.

~ —

1) Haiitu AT, AT AT s A PaBHOTO I:X, roe L =[Fx p].
2 d 2
2) Haiitu pe3ynbrar JeHCTBHUS OEPATOPOB — % d—\/; na pynkmuto f(x) =e® u
dx X

CPaBHUTb HX.
3) BbUMCINTH EpECTaHOBOYHOE COOTHOIICHUE [X, P, f(X)Py ]

4) HaiiTi KOMMyTaTOp BU/A I(Fl_j) H J, rae H -omeparop 'amunbTona yacTumpl,
HaxoJsmIelcs B moTeHnuainbHoM moire U () .
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A

5) Omneparopsl A u B ynoBneTBopsroT KOMMYTaTUBHOMY COOTHOLIEHHIO lA, BJ=1. Haiitn
PR
A B"]
Kputepun oueHnBanus 3a1a4 3a4eTHOH KOHTPOJILHOI padoThI:

- 16-20 6anmioB BBICTABIISIETCS CTYJEHTY, €CIIH MPEACTABICHO MOJTHOE PEIICHUE 3a]a4H, KOTOPOE
MOJKET COJIEPIKATh MEJIKHE HETOYHOCTH UJIM HEJJOCTATOUYHYIO apTyMEHTAIMIO [IaroB PEIICHIS,

- 11-15 GaninoB BBICTABIISIETCS CTYIAEHTY, €CIIM IIPH BEPHOM PEIICHUH B 00IIIeM BUJIE JOIYIIIEHA
OIIMOKa B YHCIIOBBIX pacyeTax WU MPU MPABIILHOM OTBETE OMYIIEHBI HEKOTOPHIC
MIPOMEKYTOYHBIC 3TAIbl PEIICHUS WX JAONYIICHA HEIPHHIUITHAILHAS OIIMOKA B UCXOTHBIX
YPaBHECHHUSIX;

- 6-10 GaoB BBICTABISIETCS CTYACHTY, €CIIM OTCYTCTBYET OJIHO M3 HEOOXOAMMBIX HCXOTHBIX
YpaBHEHUU WM JOMYIICHA TPUHIIUITAATbHAS ONIMOKA B UCXOJHBIX YPABHEHHSIX, HO
NPUCYTCTBYIOT NIPAaBUIIBHBIC PACCYXKICHUS U ICHCTBHSI, HAIIPABJICHHBIC HA MTOJyYCHHUE OTBETA

- 1-5 6amioB BEICTABIIACTCS CTYAEHTY, €CIIM BEPHO 3aIlMCaHa TOJIHKO YaCTh HEOOXOUMMBIX
UCXOJIHBIX YPaBHEHH, IPU 3TOM OTCYTCTBYIOT KaKHe-TH00 MaTeMaTH4ecKue mpeoOpa3oBaHus,
HaIPaBJICHHBIC HA TIOJYYSHUE OTBETA HIIM OHU OIIUOOYHBI.

- 0 6aJUTOB CTaBUTCS MPU OTCYTCTBHM OTBETA HJIU MPH MOJTHOCTHIO HEBEPHOM OTBETE WJIM KOTJa
pelIeHre He COOTBETCTBYET YCIOBHIO 3a/1a4H.

Kpurepun oneHuBaHusi 0CBOEHUSI KOMIIETEHIUH 10 32a4e€THOM KOHTPOJILHOW padoTe

3agaHus 1J151 KOHTPOJIBHBIX padoT
Kpome wutoroBoii 3adeTHOW KOHTPOJBHOM pabOThl B KauyeCTBE OLICHOYHBIX CPEACTB
OCBOEHUS KOMIIETEHIIUI IPUMEHSIOTCS TaKXKe KOHTPOJIbHBIE pabOThI IO OTJEIBHBIM MOAYJIAM U
TeMaM IPOrpamMMbl.

Orarsl Pesynbratel 00y4eHus Komnerennus | Kputepuu ouenuBanus
OCBOCHUS
«HE «3aYTEHO
3a4TCHO
1-it sTan 1. 3naTe cuctemy 00pa3oB, MPEACTABICHUH 1 OIIK-3 He 3naer 3HaeT
MIPUHIUIIOB, JIEXKAIINX B OCHOBE KBAHTOBOH TEOPHH,
3HaHMA POJIb TAKUX NOHSTHH KaK «BOJIHOBas (PyHKIUSY,

(((PI/ISI/I‘IGCKEIH BCIIMYHNHA», «KCOCTOAHUC CUCTEMBI,
«Ha6J'IIO,I[aCMBI€ n HGHa6J’HOI[aeMBI€ BCIIMYUHBI» U T.[.

2-1 3Tan 2. 3HaTh 0COOEHHOCTH METOJIOB OIMCAHMUsA, O0BEKTOB [1K-1 He ymeer VYmMeer
SIBIICHU, IMEIOIUX MECTO B MUKPOMHPE, Pa3IHIHbIC
VYMmeHnus MIPECTABICHUS KBAHTOBBIX CHCTEM, 00JIaCTh UX

UCIIOJIb30BaHMA U CIIOCOOBI IIEpexoja 0T OJHOTO
IIPECTABICHUS K IPYTOMY.

1. YMeTh nonp30BaThCs MaTEMaTHYECKUM alIapaToM OIIK-3 He ymeer Ymeer
KBaHTOBOM TEOPHUH U PeIIaTh KBAHTOBBIE 3aa4H HE
TOJIBKO JUISI CHCTEM, COCTOSIIIUX U3 OJHOM 4acTUIIBI, HO
1 MHOTOYaCTHYHBIE 3aJ1auH.

2. YMeTh aHaIM3UPOBaTh KBAHTOBBIE IPOLIECCHI, IK-1 He ymeer Ymeer
KBaHTOBBIE IIEPEXO/IBI OT OJTHOTO COCTOSHHS B JIPYTOE,
OOBSICHITH IPUPOY KBAHTOBBIX 3((QEKTOB U SIBICHUI

MHKPOMHpA.

3-ii sTan 1. Bragets NOHATHIHBIM ¥ MaTeMaTHdeckuM ammapatoMm | OITK-3 He Bnageer
KBAaHTOBOU MEXaHUKH. BJIJICET

Bnanets 2. Bnaznets HaBbIKAMU M METOJAMH PELICHUS IK-1 He Bnaneer

HaBBIKAMU MIPOCTEHIINX KBAaHTOBOMEXHUYECKUX 3a]]a4 BJIJICET

HEPEJSITUBUCTCKOM U PENIITUBUCTKON TEOPHH.
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Kputepun onieHuBaHNs 0CBOCHUS] KOMIIETEHIMI 110 324€THOH KOHTPOJIbHOM padore

Kputepusimu orieHUBaHHUSI OCBOCHHSI KOMITETEHITUI CITy»KaT OaJlIbl, IOJTy4YEHHBIC 32
BBITIOJIHEHHE 3a4CTHOM KOHTPOJIbHOU paboThl. Kaxxnoe 3 naTu 3aganuii oneHuBaercs B 20
0ayuI0B, MaKCUMaJIbHAs CyMMapHast OIIeHKa 32 KOHTPOJIbHYIO paboTy -100 6amios.

[[Ixana mepeBoga CcyMmMapHOro 0ajia B IBYXypOBHEBYIO OIICHKY:

- 0-59 0annoB — «HE 3aUTEHOY

- 60-100 6an10B — «3aUTEHO.

Onucanue KOHTPOJIbHOI PadoThI

[Tpumep BapuaHTa KOHTPOIBHOM PabOTHI:

1. Haiitu kommyTaTop [xj, Ly ], rae Ly -k — komronenTa oneparopa MOMeHTa UMITyIIbCa L= [rpl-

A

2y A
2. DpmutoB omepatop | ymoBmeropser coorromenmio: f° =af,rne @ — BemecTBennoe umcno. Kakosbl

COOCTBEHHBIE 3HAYEHHS TAKOTO OTeparopa’
2,2
ma?X 3 3 .
3UX)= — (rapmonmueckuit ocrustop). Haiitu criektp oneparopa l'amunbrona H .

4. laHo |: = (;* ?) = |:+ . Haittu C3.

5. B cocTostHuH, ONIMCHIBAEMOM BONHOBOM QyHKIHEH Wim (0, @) = Y1, (6, @) TpocTpaHCTBEHHBIH POTATOP UMEET

OnpejieieHHOE 3HaUYEHHE MOMEHTA U €ro npoekuuu Ha och O,. Haiitu cpesinue 3HaueHus L2 u Lf, B 9TOM CUCTEME.
Pemienue 3agau

Kpurtepuu ouenku (B 6aJiiax)

IIpuBeneHo TmoOJHOe MNPpaBWJIbLHOE pelleHHe, BKJIOYalllee MNPaBUIbLHBLIN OTBeT M 1 6ann
HCYepNbIBAKOIINe BEPHbIE PACCYKICHHSI ¢ MPSAMBIM yKa3aHHeM Ha0/JI0aeMbIX SIBJCHUH U

3aKOHOB

JlaH npaBWJbHBIH OTBeT, U NPHBeIeHO O0bSICHEHHEe, HO B pPelIeHUM HMMEKTCH OAUH MU 0,5 6annoe
HECKOJIbKO HeJJ0CTATKOB

Her npaBuibHOro oTBeTa 0 6annos

IIpumepHBIE BONPOCHI 1JIs1 TECTUPOBAHUSA

1. Bo3MoxHa M B PENITUBUCTCKON KBAaHTOBOW MEXaHUKE JIOKAIHM3alMs YacTHUIIBI B

CKOJIb YTOJHO MaJIOK 00J1acTU MPOCTPAHCTBA?

1) Jla BO3MOKHA, WHA4YE 3aBUCUMOCTH BOJIHOBOM (DYHKIIUU PETSTUBUCTCKON YaCTHIIBI
OT KOOPJIMHATHI (KOOPMHATHOE MPEACTABICHUE) Tepsiyia Obl CMBICT;

2) HEBO3MOKHA B IIPOCTPAHCTBE, JTMHENHEBIE Pa3MePhI KOTOPOro Menbme 7i/4mc, T.k.
B NPOTUBHOM CJy4yae, B CHJIy COOTHOILIEHUN HEOMNpeleJeHHOCTeH, yactuue Oyaer

coobIaThes sHeprus P’ /2m>2m,c?, kotopas HeoOXoauMa I 00pa3oBaHMs Maphl

4acTHLL;

3) &ma BO3MOXXHa, HO B CHJY COOTHOIICHHs HeompeaeieHHocTH [eiizenoepra,
HEOIPEIeIEHHOCTh B UMITYJIbCE YaCTUILIbI, OyJET CKOJIb YTOJHO BEIINKA;

4) HEeBO3MOXKHa, T.K. corylacHO Je bpoiuno, yactuna - 370 €CTh BOJIHA, @ JIJISl BOJIHBI
MOHATHE JOKAIU3alUK B ONPEIECIECHHON TOUKE POCTPAHCTBA OTCYTCTBYET.

Kakne KOHKpeTHbIE COOOpakeHHs Jie)KaT B OCHOBE (HDOPMAJIbHOTO BBIBOJA
pENATUBUCTCKOrO ypaBHeHus Jupaka?

1) VYpaBHeHue MAOIKHO YAOBJIETBOPATH MNPUHUUIY CYNEPIO3HLMH, 3aKOHY
COXpAHEHHUsI YNCIIa YaCTHULl U 3apsJIa;
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2) ypaBHEHUE AOJKHO OBbITh JIMHEWMHBIM U JOJIKHO OIMCHIBATH COCTOSIHUS BCEX
YJacTHIl, JBIKYIIUXCA C PEISITUBUCTCKUMHU CKOPOCTSAMHU 3) ypaBHEHHE JIOJDKHO
ONUCHIBATh B3aMMOJICUCTBHE BCEX OJJIEMEHTApPHBIX YAaCTUI[ W HX B3aWMHbIC
MpeBpaIICHUs;
4) ypaBHCHHME [OJUKHO OBITH ypaBHCHHMEM | TIOpsaKa OTHOCHTEIBLHO BPEMEHH,
PENATUBUCTCKA MHBAPUAHTHBIM U JIOJKHO YIOBJIETBOPSATH MPUHIIUAITY CYNEPIIO3ULINH;
PenstuBuctckoe ypaBHenue [{upaka /st CBOOOIHON YaCTHUIBI UMEET BU/I:
) E=c/pi+mc’: 20 BB lrwnhr 3 inY = (cap+mctAy.
dt ot in ot
2722

428?:mﬁﬁ—m&ﬂw;

c” ot
BrIpaxkeHne i IUIOTHOCTH IMOTOKA BEPOSTHOCTH | JUIS PEISTUBUCTCKOM YaCTHUIIBI C
BOJIHOBOU ()yHKIMEN \ (B pamkax Teopuu J/lupaka) uMeeT BUA:
1) i=cyray; 2)j=y ay ;3) j=cyay"; 4) j=y py.
Kakoe w3 mepeyuciaeHHbIX TNPEUIOKEHUN SBJISETCS  CICICTBUEM  PEIICHUS
PENATUBUCTCKOTO ypaBHEHUs [[Mpaka 111 CBOOOIHOTO JBMKCHHS MUKPOYACTHIL?
1) mpu ABMKEHUU C PEISATUBUCTCKUMU CKOPOCTSIMHU CYIIECTBYET OTIWYHAS OT HYJS
BEPOSATHOCTh TOTO, YTO YACTHUIIA MPOHIET CKBO3b MOTEeHIUANBHBIN Oaprep U (X) > E

2) nns 00oMX peuieHUi JBe KOMIOHEHTHI BOJHOBOW (PYHKIMHU BCErJa Majibl, a JIBE
Jpyrue — Bcerjaa OoJbIINeE;

3) HanmM4Ke CIMH-OPOUTAILHOIO B3aUMOACHCTBUS;

4) cymecTByeT JBa THIa pELICHUH, COOTBETCTBYIOIIUE TIOJOKUTEIBHBIM |

2 2.2,
OTpULATENbHBIM 3HAUYECHUAM dDHEPTUU Ep =C/ p +m,C";

6. Moryr nM pelSITUBUCTCKME YacCTHIBI B KBAHTOBOM MEXAHUKE B COCTOSHUHU

CBOOOHOTO IBUYKEHUSI UMETh OTPULIATENIbHYIO SHEPTUIO?

1) MoryT, T.K. 4acTMIla C OTPULIATENIBHOW 3HEpPrue NPUHIUIINAIBHO HUYEM HE

OTJIMYAETCsl OT YACTHUIbl C TOJOKUTEIBHOW IHEprueil; 2) aa MOTyT, T.K. BOJHOBBIE

(GYHKIMHM COCTOSIHUUM C TOJIOXKHUTEIHHOM dHEpPTHe He 00pa3yloT MOJHYI0 CHUCTEMY

GyHKIHIH;

3) He MOryT, T.K. B COCTOSSHUU CBOOOJHOIO JBIM)KEHHUS YaCTHUIBI 00JIaJat0T TOJBKO

KMHETUYECKON SHEPruei, a OHa BCEra MOJI0KUTEIbHA;

4) He MOryr, T.K. YacTHIla C OTpPULATEIbHOM H3HEpruel Morjga Obl CIYXHUTb

O0E€CKOHEUYHO OOJIBIIIUM UCTOUYHUKOM PabOTHI.

7. Kakue wu3 mnepedyucieHHbIX (AKTOB MOTryT OBITb OOBSICHEHBI Ha OCHOBE
npeacTaBieHult Jlupaka 06 SIEKTPOHHO-TIO3UTPOHHOM BaKkyyme?

1) Hannuue cniupanbHOCTH Y HEUTPUHO;

2) HanWuMe BHYTPEHHEH CTENEeHU CBOOOIbI YACTHUIIBI - CIIUHA;

3) BO3MOXXHOCTh B3aMMOIIPEBpAIllEHUA NPOTOHA B HEUTPOH U 0OpaTHO ¢

UCITYCKAaHHEM U MOTJIOIIEHUEM IO3UTPOHOB U 3JIEKTPOHOB;

4) BO3MOXXHOCTb TOJ| ACWCTBUEM OHIIEKTPOMArHUTHOTO TOJs 00pa3oBaHMS Iaphl

2
«QNIEKTPOH-TIO3UTPOH», €CIIH dHeprust ¢GoToHa 7/ Oojblle, YeM 2m0c , T.e.
2
ho>2m,c”.

8. Uemy paBHBI COOCTBCHHbIE 3HAYEHHUS OIEPAaTOPa MPOCKIMHN ITOJIHOIO MOMEHTa J,
?

17



1) J,=Am, m=m £1/2, m =0,£1,+2,43,....; 2) J,=Am, m=0,£1,+2,%£3,...;
3) J,=nj(j+1), j=1x1/2, 1=0,£1,%2,....;4) J, =#s, s=+1/2.

9. Kak BeIpaxkaeTcs onepaTop CIMHOBOTO MarHUTHOTO MOMEHTa M ?
e
Da=
2

10. Yro npencrasisieT coO0 ornepaTop KOHTAKTHOTO B3aUMOICHCTBUS?

1) On onpezenseT B3auMOICHCTBUE JICKTPOHA C HYJIEBBIMU KOJICOAaHUSIMU BaKyyMa;

2) OH 00YCIIOBJIEH PENIITUBUCTCKOM 3aBUCUMOCTBIO MAaCChl YaCTUILIBI OT CKOPOCTH;

3) oH ompenensieT JOMOJHUTEIbHYIO SHEPTUIO B3aUMOJICHCTBHS JIEKTPOHA C SIPJIOM B S-
COCTOSTHUSIX;

4) oH 00YCIIOBJIEH B3aUMOICMCTBUEM MarHUTHBIX MOMEHTOB AJIEKTPOHA U sifipa.

11.Yem o0ycI0BICHO CIMH-OPOUTATHFHOE B3aMMOICHCTBUE?

1) Ono omnuchiBaeT B3aWMOJEHCTBHE CIIMHOBOTO MOMEHTa C OpOUTAIbHBIM
MarHATHBIM MOMEHTOM;

2) oHO 00YCIIOBIIEHO PESITUBUCTCKOM 3aBUCUMOCTBIO MACChl OT CKOPOCTH

3) OHO OMHCHIBAET B3aUMOJICUCTBHE MATHUTHOTO MOMEHTA 3JIEKTPOHA C MAarHUTHBIM
HOJIEM;

4) OHO OMHUCHIBAET B3aUMOJCHCTBHE MATHUTHOTO MOMEHTA JABMKYIICHCS YaCTHUIIBI C
AIIEKTPUUYECKUM TIOJIEM;.

L; 2) i=—8; 3) i=——(+1/20); 4) fi= 8.
C

0 0 0

12.K ueMy IIpHBOIHUT yUeT PeIATHBUCTCKMX mompaBok mopsaka (V/C)® B omeparope

["amunbpTOHA JIJ1s1 BOIOPOAONOA0OHOTO aToMa?

1) K HOTHOMY CHATHIO BBIPOKIEHHS 2N? — KPATHOTO BBIPOKIECHHOTO YPOBHS;

2) K 4aCTUYHOMY CHATHIO 2N? — KPaTHOTO BBIPOKIECHHOTO YPOBHS;

3) K MOSIBJICHUIO CBEPXTOHKOM CTPYKTYpPbI JHEPre€TUUECKUX YPOBHEHN 3JIEKTPOHA;

4) K OpUEHTAILINY CIIMHA AJIEKTPOHA OTHOCUTEIBHO CIIMHOB SIIEP.

13. Kakue sHepreTueckre YpoOBHM TOHKOH CTPYKTYphI BOJOPOAOINOAOOHOTO aroma
JlaKe NP yyeTe PeIITUBUCTCKUX MOMPABOK OCTAOTCS BBIPOXKICHHBIMU?

1) Vposuu, y koropsix N—u | — onuHakoBeie, a KBAHTOBBIE YKcaa | W M, — pasHble

:

2) ypoBHH, y KoTopbiX J,| m M, — oxuHakoBsie, a N — pasHble;

3) ypoBHH, y KOTOPBIX N u M — oxgunHakoBeie, a | u | —pasnbie;

4) ypOBHH, Y KOTOPBIX N U | — OJMHAKOBBIE.

14. Hanummute mnpaBmwio oTOOpa sl OpOMTANIBHOrO KBaHTOBOrO ymcia | B cimydae
JTUIOJILHOTO W3JIy4eHHsS JJii aroMa BOJOpOJa C YYETOM PEIsSTUBUCTCKHUX
HOTNPABOK.

1) Al=0,+1,+2; 2) Al=0,+1; 3) Al=+1; 4) Al=+1+2.

15. Bun ypaBHenus [lupaka B KOBapHaHTHOU Gopme:

0

< L i AL N
D7, b, —imely =0:2) 7, b, +imcy =0:3) > —==0:4) (37, b, +imc)y" =0
u u u u

7]

16. Bo3moskHbIe CIOCOOBI ONMPECIICHHsT MaTPHILL 7, =(y,y,) s 3amkcu ypaBHeHUsI

Jlupaka B KOBapuaHTHOH opme:
1) [iga cocoba: 1-y=—iBa, v,=B; 2—y=a, v,=P;
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2) 3TUX MaTpUll MOKHO BBIOpaTh JOCTATOYHO MHOIO, HO OHH JIOJDKHBI MEPEXOAUTH
Ipyr B Jpyra ¢ TIOMOMIbIO YHUTAapHOro mnpeoOpa3oBaHUsi U YAOBIETBOPSTH

cooTHOMmenmo: ¥, Y, +Y,Y, =29,
3) MaTpuIBl Y, ONPENENAETCS EAMHCTBERHBIM criocobom: y=—Ifa, v,=p;

4) BBIOOp OTHX MATpHUI[ OIPaHHYEH, T.K. OHH [OJKHBI YIOBJIETBOPATH IKECTKUM
TpeOOBaHMSIM: OHH SPMHUTOBBI, YHUTAPHBI M UX COOCTBEHHBIC 3HAUYCHHS TOKHBI OBITH
[TOJI0KUTEIBHBIMH.

17.Yro npeacraBiaseT coOOM Oneparyst 3apsa0BOro CONpsKEHNs ?

1) Mensier HampaBlIeHHE HMIIyJIbCa YaCTUIBI HAa  MPOTHBOIOIOXKHBIA ¢
OJJHOBPEMEHHBIM H3MCHEHHEM 3HaKa YaCTHUIIBI;

2) COOTBETCTBYET IEPEXOLY OT OIMUCAHUS COCTOSHHUS YACTHUIILI C MPOEKIUEH CIMHA
S,=1/2, x onmcaHuIO COCTOSHHUS TOH K€ YaCTUIIBI Tpoekimeii cimaa S =—1/2;

3) COOTBETCTBYET MEpPEXOAY OT ONHMCAHUSA COCTOSIHHUSA DJIEKTPOHA K OINMCAHHUIO
COCTOSIHUS MTPOTOHA;

4) COOTBETCTBYET MEPEXOAY OT YACTHUIIHI K aHTHUACTHIIE.

18. KakuM 00pazom ocymiecTBIsETCs EPEX0] OT BOJIHOBOW (YHKIMU \y K 3apsI0BO

CONpPSKEHHOM BOJTHOBOM (pyHKIUHU 7

D)y, =S"yS; 2) yo=cy; 3) y.=CTy 4y =y,

19. Kak npeoOpa3yercsi BpeMeHHasi 3aBUCUMOCTb BOJIHOBBIX (DYHKIUI IIpH olnepanuu
3apsII0BOTO COMPSKEHUS?

1) Ecnm BpemeHHass 3aBUCUMOCTb COCTOSSHUM COOTBETCTBYET OTpPULIATEIbHBIM

pELIEHNsAM BPEMEHHOI'O ypaBHEHHs [lupaka, TO BpeMEHHas 3aBHCHUMOCTBH 3apsiOBO

CONPSKEHHBIX COCTOSIHUN COOTBETCTBYET MOJIOKUTEIBHBIM PEIICHHUSIM

2) BOJIHOBasl 3aBUCUMOCTb BOJTHOBBIX (DYHKIUI HE MEHSIETCS;

3) ecnm BpEMEHHAs 3aBUCUMOCTb COCTOSIHUH COOTBETCTBYET OTpPULATEIBHBIM

pELIEHUAM, TO BPEMEHHAs 3aBUCHMOCTb COIPSKEHHBIX COCTOSHUH COOTBETCTBYET

MIOJIOXKUTEIBHBIM PEIICHUAM, B3SITHIM C IPOTUBOIIOIOKHBIM 3HAKOM;

4) ecnu BpeMeHHas 3aBUCUMOCTb COCTOSIHUM COOTBETCTBYET OTpPHULIATEIbHBIM

pelIeHusAM, TO BpEMEHHas 3aBUCHUMOCTb 3aps0BO CONPSKEHHBIX COCTOSHUU

COOTBETCTBYET (PYHKIIMH, MPEACTABISAIONIEH CYNEPHO3ULUI0 BOJIHOBBIX (YHKIIH,

COOTBETCTBYIOIIMX KAK OTPULATENIBHBIM, TaK M IOJIOKUTEIbHBIM PEIICHUSIM:

V=0 ) T0LY -

20.Yto Ha3bIBaETCS CIUPATBLHOCTHIO YaCTUIIBI?

1) OT0 enMHUYHBIN BEKTOp, ONPEACIIAIONINNA HallpaBiIeHHE CIIUHA;
2) 510 cOOCTBEHHOE 3HaYenue oneparopa (on);

3) 3TO cOOCTBEHHBIC 3HAYCHHMS ONEPaTOpa MPOSKINH CIIHHA S ;

4) 5TO eMMHUYHBIN BEKTOP, MOKa3bIBAIOIIMI HAaNpaBIeHUE UMITYJIbCA.
Kpumepuu oyenusanus

Ilpu npaeunvnom omeeme nauucaaemca - 0,25 o6annos

Ilpu nenpasunvrnom omeeme - 0 6annoe

Yuacrue B koHepeHIUsIX, MYOJIMKALNSA CTaTel

Hy6nnkanus crarei — 5 dannos

Kputepun | Ormerka (B 6amax) |
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Tun pabotst

Pedeparusnas padora

0,1

PaboTa HOCHT HCclie1OBAaTEIbCKUI XapakTep 0,3
Pabora siBIIIeTCS MCCIIEIOBAHNEM 0,6
Hcnonp3oBanne U3BECTHBIX He ncnonp3yer HUKaKuX JaHHBIX 0
JaHHBIX U HAYYHBIX (aKTOB
ABTOp HCIIOITH30BAJ H3BECTHBIC TaHHBIC 0,4
Hcnonb3oBaHbl YHUKAIbHBIC HAYYHbIE TaHHbIE 0,6
ITomHOTa IHTHPYEMOit Vcnonp30BaH yaeOHBIH MaTepral 0,1
JUTEPATYPHI, CChUIKA Ha YYCHBIX
PaTYPEL i Hcnonp3oBaHbl clienMaIn3upOBaHHbIC U31aHHS 0,3
Hcnonp30BaHBI HHTEPHET PECYPCHI 0,6
AKTyaJIbHOCTb PabOTEHI W3yyeHue Borpoca He SIBISETCS aKTyaJIbHbIM 0
[pexncraBnenHas paboTa NpUBIEKaET HHTEPEC CBOCH 0,4
AKTYaJIbHOCTBIO
Pabota coiepHUT HayYHBIH XapakTep 0,6
CreneHb HOBU3HBI MTOJYYEeHHBIX | PaboTa He COEep>KUT HUYEro HOBOTO 0
€3yJIbTaTOB _
P B pabote moka3aH yxe yCTAaHOBICHHBIN (QaKT 0,4
B paboTe nony4eHsl HOBbIE JTaHHBIE 0,6

Yuactue B KoH(pepeHUMH- 5 danioe

TBopueckuit moaxoa kK 0TO0PY U CTPYKTYPUPOBAHUIO MaTepHaja -
HoBu3Ha 1 caMOCTOSITENBHOCTD IPU IIOCTAHOBKE NMPOOJIEMBI -
BricTynnenue He sBIISETCS NPOCTHIM YTEHUEM C dKpaHa -
B BBICTYIIICHUY ONOJHSIOTCS U PACKPBIBAIOTCS KJIFOUEBBIE MOMEHTBI, IIPE/ICTaBICHHBIE

Ha claugax

Bo Bpems BBICTYILIEHUS NONACPKUBACTCS 3PUTEIIbHBINA KOHTAKT C ayAUTOPUEH, peUub

OTJIMYaeTcs 00raTCTBOM HHTOHAITHIA

1 6ann
1 6ann
1 6ann

1 6ann

1 6ann

20



5. YueOHO-MeTOAMYECKOE U MH(OPMAIHOHHOE OOecniedeHne JUCHUILTHHbI

5.1. IlepeyeHb OCHOBHOI1 U I0NOJIHUTEIbHOM Y4eOHOM JIUTepaTypbl, He00X0ANMOI

AJIF OCBOCHHUSA JTUCHUIIJIMHBI

OcHoBHas JuTepaTypa:

1. CaenreB M.B. OcuoBbl Teopermueckoit ¢msmkm. T.2. KmanroBas mexanmka. W.: Jlams, 2005.- 928 c.

2.

3.

[Dnexrponnsiii pecypce] http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=621
Bnoxunnes, [I. 1. OCHOBHI KBaHTOBOH MeXaHHKH : yded. mocobue / JI. W. braoxuunes .— 7-e u3m., crep. —
CII6.: Jlans, 2004.- 672 c. [DnexTpoHHsbIit pecype] https://e.lanbook.com/book/619#authors

lagunkuit B. M. 3agaun no xsanToBOil MexaHuke : ydeGHOe mocobue mjisi ¢us.cren.By3os / B. M.

Tamunkwuii, B. M. Kapnakos, B. U. Koran .— 2-e u3n., nepepa6. u gon. — M. : Hayxka, 1992 .— 878 c. : [28
9k3. B OuOn. baml'V] win lagwnkwit B. M. 3agaun 1o KBaHTOBOW MeXaHHKe : y4el.
noco6ue / B. M. I'anunkwii, b. M. Kapnakos, B. 1. Koran .— M. : Hayka, 1981 .— 648 c.
[83 aK3. B 6u0a. baml'V]

JlonoIHUTEIbHASI JIUTEepaTypa:

JaBbL10oB, Anekcanap Cepreesud. KBaHToBas MexaHuka : yueOHOe mocobue Juisl yH-
ToB .— / W3n.2-e;uctip m mepepadb. — M. : Hayka, 1973 .— 703c. : [78 23Kk3. B
6ubn.baml V]

3ajaud 10 KBAHTOBOM TeOpuHM [DIEKTPOHHBIM pecypc| : METOAUYECKHE yKa3aHUs K
IIPOBEJCHUIO NPAKTUYECKUX 3aHATUN Uil CTyAeHTOB 3 Kypca @TU mo HampasieHHIO
noarotoBku «®Pusukay. Y.1 / bamkupckuii rocy1apcTBEHHBIH YHHBEPCHUTET; COCT. P.M.
BaxutoB .— VYda : PUL[ baml'V, 2016 .— DnexTpoH. Bepcus med. MmyoIuKaluud .—
Hoctyn BO3MOKEH yepes DIIEKTPOHHYIO OubIMOTEKY bamly —
<URL:https://elib.bashedu.ru/dl/local/Vahitov_sost Zadachi po kvantovoj
teorii_1 mu_2016.pdf>.

3ajaun MO KBAaHTOBOM TeOpUM [DNEKTPOHHBIA pecypc| : METOAWYECKHUE YKa3aHUs K
NPOBEJCHUIO TPAKTUYECKUX 3aHATUI Mo KBaHTOBOM Teopuu : Y.2 / Bamkupckuii
rocyJapcTBeHHbIN yHuBepcuTeT; cocT. P.M. BaxuroB .— Ya : PUL[ baml'y, 2017 .—
OnekTpoH. Bepcusi med. nyonukanuu .— JlocTynm BO3MOXEH dYepe3 OJIEKTPOHHYIO
oubmmorexy baml'yV .— <URL:https://elib.bashedu.ru/dl/local/\Vahitov_sost Zadachi po
kvantovoj teorii_mu_Ch2_mu_2017.pdf>.

BaxutoB P.M. OgHomepHOe ABM)XKeHHE B KBaHTOBOM mexanuke. Yda: PUL[ baml'V,
2012, 35 ¢. [80 3k3. B Ou6On. baml'VY]

Baxuros P.M. J[BuxkeHue yacTuil B nose chpeprudeckoil cuMmeTpuu: Yu. nocobdue / P. M.
Baxutos, A.P. IOmary3un; baml'V.- Voa: PULL baml'y, 2011.- 77 c. [53 3k3. B Ouou.
baml'V]

21


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=621
https://e.lanbook.com/book/619#authors
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5992&TERM=%D0%93%D0%B0%D0%BB%D0%B8%D1%86%D0%BA%D0%B8%D0%B9,%20%D0%92.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5992&TERM=%D0%93%D0%B0%D0%BB%D0%B8%D1%86%D0%BA%D0%B8%D0%B9,%20%D0%92.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5336&TERM=%D0%94%D0%B0%D0%B2%D1%8B%D0%B4%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi%20po%20kvantovoj%20teorii_1_mu_2016.pdf
https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi%20po%20kvantovoj%20teorii_1_mu_2016.pdf
https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi%20po%20kvantovoj%20teorii_mu_Ch2_mu_2017.pdf
https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi%20po%20kvantovoj%20teorii_mu_Ch2_mu_2017.pdf
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5760&TERM=%D0%92%D0%B0%D1%85%D0%B8%D1%82%D0%BE%D0%B2,%20%D0%A0%D0%BE%D0%B1%D0%B5%D1%80%D1%82%20%D0%9C%D0%B8%D0%BD%D0%BD%D0%B8%D1%81%D0%BB%D0%B0%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

5.2 Ilepeuenp pecypcoB HHGPOPMAIHOHHO-TEIEKOMMYHUKANIMOHHONH  ceTH
"UnTepHet" (1asee - ceTb «AHTEPHET»), HEOOXOAMMBIX /1JI51 OCBOCHH S JUCIUILINHBI

1. Dnexrponnas 6ubanoreynas cuctema. Db bamlyY. — CoOcTBeHHas 3EKTPOH-
Hasi OMOIMOTEeKa YUeOHBIX U HAYYHBIX 3JIEKTPOHHBIX U3JJaHUN, KOTOpasi BKIIOYAET
u3aaHud npenojasatened bamly. ABTOpU30BaHHBIN JOCTYII IO MAPOIIO U3 JIIO-
00ii Touku cetu MuTepHet. Perucrpanus B bubnuoreke baml'Vy, nanbaeimmii
JOCTyI U3 Moboi Touku cetn Uutepuer. — https://elib.bashedu.ru/

2. DnekTpoHHas OMOIMOTeUHas cCUCTeMa . Y HUBEPCUTETCKasi OMOIMOTEKa OHIAlH.
— IlomnotekcroBas b/l y4eOHBIX M HAyYHBIX 3JIEKTPOHHBIX U3JIaHUNA. ABTOPH-
30BaHHBINA JIOCTYII 110 TApOJIkO U3 000K Touku cetn MHTepHET. Perucrparus B
bubnuoreke baml'yY, manpHelmmii JOCTyn U3 M1000# ToukH cetn MHTepHeT. —
https://biblioclub.ru/

3. DnexTpoHHas 6ubauoreyHas cucreMa u3aarenscrsa Jlanb. — [loaHOTEeKCcTOBas
b/l yueOHBIX U HAyYHBIX 2JIEKTPOHHBIX U3/IaHUN. ABTOPHU30BaHHBIN JOCTYII 110
napoJto U3 Mo0oii Touku cetu MuTtepuet. Perucrpanus B bubnmorexe baml'V,
JanbHEHIIUi 10ocTym U3 J1r000it Touku cetu Murepuer. — https://e.lanbook.

com/

4. DnexTpoHHbIN kaTanor bubmuoreku bamlyY — CripaBoyHO-ITOMCKOBBIN amnma-

par 6ubaroTexu. Brirtouaer B ce0st ccTeMy KaTaJllorOB M KAPTOTEK, CIIPABOYHO-

oubnmorpaduueckuit pomna. — http://www.bashlib.ru/catalogi/

5. I/IHTepHeT-SHI_II/IKJ'IOHeI[I/ISI O6paSOBaTeJ'IBHBIX I/I3Z[aHI/II71 «BI/IKI/IHCI[I/ISI», B KOTOpOfI
COﬁpaHLI QJICKTPOHHBIC y‘Ie6HI/IKI/I, CIIpaBOYHUKHU, a TaKKE CTAaTbU pa3J'II/I‘lHOI71
TEMATUKHU. yI[O6HI>H71 IMOUCK IMO0 KJIKOYEBBIM CJIOBaM, OTACIBHBIM TEMaM, OTpPaCIsAM

suanus. http://ru.wikipedia.org
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http://www.bashlib.ru/catalogi/

6. MarepuajbHO-TEXHHYECKasn 0a3a, HeoOXOAUMAsl I OCYIIECTBJIEHUSA
00pa3oBaTeJIbHOI0 NMpolecca Mmo JUCUUIIHHE

Jlnist mpoBeieHHsI JICKIIMOHHBIX 3aHATUH UCIIONB3YETCs ayAUTOPHBINA (HOHT PHU3HKO-

TEXHUYECCKOT'O HHCTUTYTA.

Haumenosanue Bun zagarui
CHeUaIu3uPOBAHHBIX
ayIUTOPHUH, KAOUHETOB,

naboparopuii

HaumenoBanue o6opynoBanus,
MPOTrpaMMHOT0 00€eCTIeUeHUs

1 2

bonbmas
aypuropus 02

¢usnueckas | Jlekuuu

Jocka, men

yueonaa ayoumopus 0aa | llpakTuyeckue 3aHATUSA
npoeeoenus 3anAmuil
CEMUHAPCKO20 muna:
aynuropuu Ne 322 ynun Ne 323

i Ne 224 (pusmar xopmyc)

Hocka, Men, cCOOpHUKH 33124, KaJbKyJIATOP

Yuraneaenii  3an  Nel | CamocrosTenbHas Hayunpiii u yueOHbIi (oHI, HaydHas
(rmaBHBIE  KoOpmyc, 1 | pabota nepuoauka, 1K (Mono6mok) - 3 mmr, Wi-Fi
ITaxX) JIOCTYN s ~ MOOWJIBHBIX  yCTPOMCTB,
HeorpannyeHHbli goctyn k ObC u B/
KOJIMYECTBO MTOCAIOYHBIX MECT — /6.
Yuraneuelii  3an Ne2 | CamocrosTenbHas Hayunbiii u yueOHbIl Qona, HayuHas
(kopmyc  ¢usmata, 2 | pabora nepuoauka, Wi-Fi mgoctynm mis MOOMIIBHBIX
9Tax) YCTPOMCTB, HeOrpaHUYeHHbIN aoctyn K DbC

u bJl; konmndyecTBo mocanouHbix Mect — 50.
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ITpunoxxernne Ne 1

OEJEPAJIBHOE I'OCY JAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEXXJIEHHME BBICIIEI'O
. OBPASOBAHMA
«BAHIKPCKNU 'OCY JAPCTBEHHBIY YHUBEPCUTET»

COJEP)KAHUE PABOYEM INPOT'PAMMBI

JUCHUITIINHBI KsanToBas TCOpUs Ha 6-7 ceMecTpax
(HaI/IMeHOBaHI/Ie )II/ICIII/IHJ'II/IHI)I)
oYHasg

hopma obyueHus

Bua pa6otsbl O0BbeM TUCHUILIHHBI
O6mas tpyaoemkocts nuctmiminael (3ET / gacoB) 6/216
YueOHBIX 4acOB Ha KOHTAKTHYIO paboTy C MpenojaBaTesieM: 1222
49 6 cemectp
AYIUTOPHBIC 3aHATHS 74 7 cemectp
32 6 cemectp
JIEKIIAHA 36 7 ceMecTp
16 6 cemectp
MIPAKTUIECKUX/ CEMUHAPCKUX 36 1 cemectp
71a00paTOPHBIX -
CamocrosTenpHas paboTa CTYICHTOB 23,5 6 cemectp
17,5 7 cemectp
DOKP 0,5 6 cemectp
1,7 7 cemectp
Y4eOHbIX YacOB Ha MOATOTOBKY K dK3aMeHy/3aueTy/nuddepernuporannomy 3auery | 52,8 7 cemectp
(KonTpois)

®dopma(s) KOHTPOIIS:
Kontpomsnas pabora 6 cemectp
KontponpHas paborta 7 cemectp
9K3aMEH 7 cemecTp
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JleKUMOHHBIN U MPAKTHYECKHUI KypC

6 cemecTp
dopmMma u3ydenus | OcHOBHas u
MaTCPHAJIOB: JICKIINH, | JOITOJIHHUTCIIbHAA (DopMa
IPaKTUYCCKUC 3aHATHA, | JUTEpaTypa 3aﬂaHHﬂ 1o TCKYLICTO
P ’ patypa, CaMOCTOSITENILHO Y
Ne CEMUHAPCKUEC 3aHATUSA, | pPEKOMCHAYCEMAasL o KOHTPOJIA
Tewma u conepxanue pabote
ILII. nabopaTopHbIe paboTh, | CTyICHTaM yCIIEBa€MOCT
ctynenTos (CPC)
caMocTosTelIbHas paboTra u|(HOMepa u3 u
TPYIOEMKOCTH (B Yacax) CITHCKA)
JIK |IIP/CEM |CP
1 2 3 4 6 7 8 9
Monyas 1: OCHOBBI KBAHTOBOM MEXAHUKHU 2 2 2 1.§1-6, 11.§ 1, Ne 1 MoOHHUTOPHHT
®usnyeckue OCHOBBI KBAHTOBOM MEXaHMKU. MaTeMaTUYeCKUH anmnapar 2.§1-14 peuieHus 3a1a4y
1 KBaHTOBOM MeXaHHMKH. [IOHATHE O BOJHOBOH (YHKUMH KBaHTOBO- 4.81
MeXaHu4ueckux cucreM. lIpuHnun cynepno3unuu. BosHOBOHM Maker. 5.§1,2 KommnsrotepHoe
Cpennee 3HaueHUe GYHKIMH OT UMITYJILCOB. TECTUPOBaHHE
9.1.19
JluneliHple CaMOCOIPSDKEHHBIE OMEepaTopbl M H300pakeHue ¢ ux| 4 2 2 1.§7-8 11.§ 1, Ne 1 MoHUTOpHHT
MOMOIIEI0  ¢pu3nueckux BenmuauH. CoOOCTBEHHBIE 3HAYCHHSA | 2. §18, 20, 24,27 peuieHus 3anaq
2 CcOOCTBCHHBIC (DYHKIIMM ONEpaTOpOB H WX (U3UYSCKUA CMBICT. 3.§34
KBanroBanue. 5.§ 15-17, 20,23 KowmmerotepHoe
TECTUPOBAHHE
9.1.1-15
OCHOBHBIC CBOWCTBa COOCTBEHHBIX (YHKIWH (OUCKpeTHBIH wu| 4 2 2 1.§9-14 11.§2,Ne2.10 | MoHUTOpHHT
HETPEPBIBHBIN CreKTphl). OOmuil MeTon BBIYHCICHHS BEPOATHOCTEH 2.875 peuieHus 3anaqd
3 | pe3ynapTaToB M3MepeHHil. YCIOBHA, HPH KOTOPHIX  HECKOJBKO 3.§ 14
(u3NYEeCKNX BEIWYMH MOTYT UMETh ONpEJeNICHHbIC 3HAYCHUSI B OJTHOM Komrmsroreproe
COCTOSTHUU. MeTOo/IbI OTpeIeNICHNs] COCTOSIHUM KBAaHTOBBIX CHCTEM. TECTUPOBAHUE
Moayab 2: MatemMaTHyecKkuii annapaTr KBaHTOBOH MeXaHUKH 2 2 3,5 1. § 13, 16-19, 21-23 11.§3 Monyib 2:
H3MeHeHne COCTOSHHMI C TEeUYeHHWEM BpeMeHH. BoiHOBOe ypaBHEHHE 2.§ 15-17,28-33, 35- MaremaTrueck
Ipeaunrepa. IlmoTHOCTH TOTOKAa BeposATHOCTH. CTalnMOHAPHBIE 37 un anmnapar
4 |cocrosnusa. M3MeHeHMe CpelHMX 3HAUEHUH BEJIMYMH C TEUYEHHEM 3.8 16,17, 46-48 KBaHTOBOU
BpemeHu. IlpousBogHasg OT omeparopoB MO BpeMeHU. KBaHTOBEIE 4.§2(ar1),5(a,0), MEXaHUKU
ypaBHeHUs ABWxeHUs. Teopembl OpeHdecta. MHTErpaisl ABMKEHHUS. 6(6)
KBanToBbIi aHajuor TEOPEMBI BHpHaa. CooTHouIeHUs 5.§6,7,24,28, 31,
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HeomnpeJesieHHOCTeW il (M3WYeCKUX  BeNWuuH. HepaBeHCTBO
Ieiizen6epra. [Ipuanmn qomomHUTEIHOCTH bopa.

32, 34,39-41

9.21,22,23,217,
211
[IpenenbHbI Mepexos, OT KBAHTOBOM MEXaHUKH K KIIACCHUYECKOM. 1.§21-24 11. § 3 Ne 22-24 | KomnbroTepHOE
KBasukinaccuueckoe — npubmmkenue  (meron  BKB).  IlpaBuia 2.§35-37, TECTUPOBaHUE
g |XBAaHTOBaHWA bopa-3ommepdenbaa. IlpoxokneHue wacTul, depes 3. §46-48; §50;
noreHuManbHeli  Oapbep. TyHHenbHbIH 3ddext. Koaddurments: 4.§5(a,0); §5(r-x);
OTpaXEeHHsI U MPOXOKACHHS YACTHII. 5. §39-42
OCHOBHI TEOpHH TpEACTaBICHUN. Pa3muuHBIC TPEACTaBICHUS BEKTOpPa 1.§27-29; 11. § 2 Ne 11-15, 19, | MoruTOpHHT
cocTossHUA W omepatopoB.  KoopauwHaTHOe, UMIYJIbCHOE W 2.§38-41; 20, 25 peuieHus 3anaq
6 JHEpreTUueckoe (MaTpuyHoe) mpenactaBieHus. OmnpeseeHne CpeaHero 3.811
3HAUEHUSI U CIIEKTPa BEJIMYUHBI, IPEICTaBISIEMOH OIEpaTOpOM B 4.§7(r); Kommnsrotepaoe
MaTpU4HOH opme. 5. §44-48 TEeCTUPOBaHUE
Mopyasb 3: /IBU:KeHHe YACTUIl B LEHTPAJBHOM 10J1e MoHuTOpHHT
VYunTapHsie npeodpazoBaHus. [IOHATHS O Pa3sIMYHBIX NMPEICTABICHHUAX peneHus 3ana4d
7 | KBaHTOBBIX CHUCTEM. YHHUTApHBIE TPEOOPA30BAHUS OT OJHOrO MOMEHTA
BpeMeHH K Japyromy: mpexacrasinenust Llpeamnrepa, IeiizenGepra, Komrmsroreproe
B3aUMO/ICHCTBUSL. TECTUPOBAHHE
OO6mue cBoiicTBa oJHOMEpHOro JBWkeHHs. CBOOOJHAas dYacTHIIA. 1.§30, 31; 11.§ 2 Ne 11
Yactuua B NOTEHUUANbHOM  siMe.  JIBWKEHUE  DJEKTpoHa B 2.843, 44,
g |MepHOIMIECKoM MOTEHIMANLHOM IIOTe. 30HHBII XapakTep CHEKTpa. 3.§13
lapmonnueckuid  ocumasitop.  IloHsATHE O MeTole BTOPUYHOIO 4.87(n);
KBaHTOBaHUSI. 5.§ 49
Oneparop MOMEHTa KOJMW4YecTBa JBWXKEeHHS dYacTilbl. CoOCTBEHHBIE 1.§26, 32; 11.§3 Ne 11, 5, 13 | MoHUTOpHUHT
(GyHKINN U COOCTBEHHBIE 3HAYCHHS OIEPaTOpPOB MOMEHTA M KBajpara 2.§47, 48, 55; pemeHus 3agaqd
O |MOMeHTa KOJMYECTBA IBWKEHWA. BpamieHwe TBEpAOro  TEna. 3.§21-23
CHMMETpPHUYHBIA BOTYOK. 4.§7(a-B);28(a-B) KomnerorepHoe
5.§ 14, 48, 50 TECTUPOBAHUE
JIBmkeHue B Tode LeHTpanbHbIX cuil. Omeparop OSHeprum B 1.§8, 34, 35; MoHUTOpHHT
cepuuecknx koopauHarax. Paguansasie ¢ynkuun Ilpenunrepa. 2.§25; peuieHus 3a1a4y
10 3. §26-30
4.§7(a-B); KommsrorepHoe
5.§30 TECTHPOBaHHUE
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JIBmkeHHEe 2JEKTpOHA B KYJIOHOBCKOM Iojie  (JUCKpeTHBIH u| 4 2 1.§34; 11.T'n.3 n.0,1,8 MonuropuHr
HETpephIBHBIN creKkTpsl). CHeKTp W COOCTBEHHBIE (YHKINHM aTtoMa 2.§26,49; 13. §1 pereHus 3aga4q
11 |somopoma. J[lBwkeHHWe DIEKTPOHA B OJHOBAJIEHTHBIX IIEIOYHBIX 3.832;
MeTaJlIax. 5.§33 Kommnrproteproe
TECTUPOBAHUE
HUTOI'O 3a 6-i1 cemectp 32 16 235
7 cemecTp
JleKIIMOHHBIE 3aHATHS
Tab6muma 3
dopma HU3y4YECHUS
P i OcHoBHas "
MaTepUAJIOB: JIEKIUH, ®opma
JOITIOJIHHUTCIIbHAsA
IPAaKTUYICCKUC 3aHATHA, IATEDATYDA 3aIlaHI/I${ I10 | TEKYILIETO
No - CEMHUHAPCKHE 3aHATHS, CKOE/IGH};[p éMaH CaMOCTOSITENIbHON paboTe | KOHTPOIIS
ILII. CMa 1 COACPHKAHNC J1abopaToOpHbBIC paboTHI, p Y ctynenToB (CPC) yCIIEBAEMOCT
cTyneHtam (HOMmepa U3
camocTosITeNbHas pabora u u
CITHCKA)
TPYAOEMKOCTh (B Uacax)
JIK CP
1 2 3 4 6 7
Monayab 1: Teopusi KBAHTOBBIX IEPEX0I0B 1. §47-50; 1.TloBTOpuUTE MeTOn Teopuu | KoHCynpTamus
Teopust BO3MYLIEHU B CTALlHOHAPHOM COCTOSIHUM C 2. §66- 70; BO3MYIIEHUA M YCIOBUE €ro
JUCKPETHBIM CIIEKTPOM (B OTCYTCTBHE BEIPOKICHUS 3. § 38,39; MPUMEHUMOCTH.
1 |u npu ero Hanuuum). 1 2 4. § 8(a-n); 7.§28-31
p
5. § 53,54; 2.PemmuTh 3amadyd  METOIIOM
6. §49 TEOpUU BO3MYILEHUH.
14. §5 Ne2,5,12(a,6)
Teopusi KBaHTOBBIX MEPEXOJOB. AMMabaTHUYECKOE U 1.§90-93; 2.§83-85; Pemuth 3a1a9u Ha | KommproTepHOE
BHE3aIHOe BKJIFOUCHUS " BBIKJTIOUCHHUS 3.§40-43; HecTalMoHapHbIe TECTUPOBAHUE
2 B3aUMOJICHCTBHS. [lepexoanl oz, BJIUSTHUEM 1 2 4. §8(x); BO3MYILIEHUS.
BO3MYILEHMS, 3aBUCALIETO W HE 3aBHUCSIIETO OT 5. §55, 56; 14. §6 Nel,7
BpEMEHH, a TaKXKe MOJ ACHCTBHEM MEPHUOANYECKOTO 7.8§33-35
BO3MYILCHHSI.
3 OreMeHTapHast TEOPHs B3aMMOIEHCTBHS KBaHTOBBIX 1 5 1.§94; 2.§87; OzHakoMmuThCs ¢ mpoueccamu | KommbroTepHoe
CHUCTEM C 3JIEKTPOMAarHUTHBIM U3JIy4YE€HUEM. 7.§61-64 MU3JIy4e€HUs U  IOIVIOLIEHHUS | TECTUPOBAHUE
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CBCTa.
7. §64

BepoATHOCTH  CHOHTaHHBIX W BBIHY)KICHHBIX 1.95,96; Wzyunts kBaHTOBYIO Teoputo | KommbroTepHOE
nepexonoB. Kosdpoumnmentsl OiHmTeiHA. Bpems 2. §88-90, W3IY4YCHHS ©  TIOTJIOUICHHUS | TECTHPOBAaHUE
4 KHU3HH  BO30YXKJICHHOTO  COCTOSIHUA.  [IpuHIMI 4. §9(a,0,B,r,0); CBeETA.
cootBeTcTBUsL. [IpaBuna oTbopa st OCHMIIISATOpA, 5.§101-106 7. §65
WHTEHCUBHOCTh wn3iydeHus. [IpaBuna ortbGopa s
ONTUYECKOTO 3JEKTPOHA B aTOME BOJIOPOJIA.
Moayab 2: PeasiTUBMCTCKAsi KBAHTOBAsI TeOPUsS 4. §9(e) O3HakoMuThes ¢ npuHuMnamu | KomnsrotrepHoe
5 |IMomstue o kBanTOBO# pagmodusuke. Jlasepsl u paboTHI T1a3epoB. TECTUPOBAHUE
Masephl.
DneMeHTapHbIe YacTUIBl B KBAaHTOBOM MeXaHHKe. 1.§53,54; 4.§17(a,0); W3yunts ypaBHeHue Kieitna-|KommeroTepHoe
6 |PenaruBuCTCKOE ypaBHEHHME Ui YacTUIBI C 5.§110, 111 l'opnona. TECTUPOBAHUE
HyJIeBbIM crinHoM (ypaBHeHue Kneiina-I'opaona). 9.Tm. 16 c.205-228
PenstuBucTckoe ypaBHeHue Jlupaka JUisl 3JIEKTPOHA. 1.§60; 4.§18(a, 6); Pemnts 3amaum Ha Matpuis! | KomnbrotepHoe
7 Matpuusl Jupaka. 5.§113.114 Hupaka. TECTUPOBAHUE
11. T'm. 10 3ag. Ne2;
14. §7 Nel6
Pemenune ypaBHenuss [upaka s cBOOOAHON 1.§61; 4.§22(a,B,r); O3HaKOMUTECA € OCHOBHBIMU | KommbroTepHOE
8 gacTuibl. COCTOSHUS C OTPHUIIATEIHHONW JHEPTHEH. 5.§115,116 NOHATUAMM uAed Jlupaka o |TecTupoBaHUE
ITonsatue 06 371EKTPOHHO-TIO3UTPOHHOM BaKyyMe. ¢u3uueckom Bakyyme. 9. I'm.
18, ¢.252-254, 270-272
MOMEHT KOJMYECTBa IBUKEHUS 3JIEKTPOHA B TEOPUU 1.§62,63; 1.Pemmuth  3amaum  Ha Kommeroreproe
Hupaka. CriuH amektpoHa. CoOCTBEHHBIC 3HAYCHUS U 4.§19 (a,0,B,1); BEIUHCIICHUE (PH3UUECKUX TECTHPOBaHUE
CcOOCTBEHHBIE byHKIMH TIOJHOTO MOMEHTa 5.§117, 118 BEJIMYUH C
Q |KOmWIIeCTBa  JIBIDKSHHA. [ITapoBele  CITMHOPBI. UCTIOJIB30BAaHHEM IIapOBBIX
PensiTuBHCTCKHE OMIPABKH K JBIKEHHIO 3JIEKTPOHA B crHOPOB. 14. §7, Ne3,19
3JIEKTPOMAarHUTHOM  Ioji€. MarHuTHeli  MOMEHT 2.Hayuurscs BBIBOJIUTH
anekTpoHa. YpasHenue Ilaymnu. ypaBHenusa [laymu. 9. T'm. 18,
€.259-264
CruH-opOuTanbHOE B3aUMOJIEHCTBHE. Atom 1.§64,67; O3HAaKOMHUTBCSL C BBIBOJIOM KommbrorepHoe
BOJOPOJIAa C YYETOM CIHMHA DJeKTpoHAa. TOHKas 4.§20(a,0,8,1,1), §21(a,0); TOHKOM M  CBEPXTOHKOH TECTUPOBAHUE
10 CTPYKTypa CIIEKTpa aromMa BOAOpOJa W TIpaBuia 5.§119 CTPYKTYpPBI
otbopa ¢ yuetoM couHA. JI3MOOBCKMII CIBUT. SHEPreTHYECKUX YpOBHEH
CBepXTOHKas CTPYKTYypa. atoma Bogopoja. 17. I'm.
10, m. 7,8
11 |Komapuantnass  ¢dopma  ypaBHeHmid  Jupaka. 1.§65; 4.§22(n); O3HaKOMHUTBCS co Kommnsrorepaoe
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3apsnoBoe conpspkenue. P u C-uetHocTs. YacTurs! u 5.§116 CBOMCTBAMM  YPaBHECHUIL TECTUPOBAHUE
AHTUYACTULBL. [upaka B KOBapHaHTHOH
dbopmMe s HacTH W
antnuactun. 9. I'm 17,
c.238-240
VYpasHenue Jlupaka Ui 4aCTHULBI C HYJIEBOM Maccou 1.§66; 4.§22(e,x) W3ydyenue nureparypsl 10 Kommnsrotepaoe
1o |moxos. Heiirpuno. KomOuHHMpOBaHHas HMHBEpCHSI. TEOpUU TECTUPOBaHUE
CPT-teopema. JIBYXKOMIIOHEHTHOT'O
HeWTpuHo. 5. §122,123
ATOM BO BHEIIHEM MAarHUTHOM M JJIEKTPHICCKOM 1.§69,70; 2.§72-74; Uzyunth 0COOEHHOCTH Komnproteproe
MONSIX. AHOMAaNBbHBIA ¥ HOPMAaJbHBIA  3(QeKTh 3.8§76,77,113; 4.§13(6), §20 BITASTHUS BHEIITHETO TECTHPOBaHUE
13 3eemana. Dddexr [Namena-baka. Ipdexr [Itapka (e,x) MarHUTHOTO "
(TMHEWHBIN U KBaJPaTUIHBIH). 3JIEKTPUYECKOr0 IOJIEH Ha
aTOMHbIE  CHEKTpbhl. 5.
§74,75; 7. §58
Moayap 3: IlpuioikeHuss KBAHTOBOH TeOpHH K 1.§71,72; 2.§114-117, Pemnts 3a7a9u Ha Komnproteproe
PacCMOTPEHHUI0 ATOMOB H MOJIEKY.JI 3. §61,63; 4.§24(a,0); CUMMETpPHU3aLUI0 TECTHPOBaHUE
KBaHTOBEIE CHCTEMEBI, COCTOSIINE H3 OIWHAKOBBIX 5. §64-66 BOJIHOBOI ¢$yHKIHN,
qacTull. YpaBHeHue lllpenuHrepa mis cucTeMBl W3 OIIMCHIBAIOIICH COCTOSHUSA
14 | omunakoBbix JaCTHII. CuMMeTpHYHbIe u CHCTEMBI u3 N
AHTUCHMMETPHUYHBIE BOJHOBBIE (pyHKumu. [TpmHIND OJMHAKOBBIX 4YacTHI. 3.
[Taynu. Cxema IOwra. §63 3an. 14. §7 Nel4
Teopus aroma remus. OCHOBHOE W BO30YXICHHOE 1.§73,74; 2.§121-123; O3zHakKoMHTECS co cBolicTBamu | KommbroTepHOE
15 |cocTosHHA. OobwmenHas sHeprus. [lapa- u opTo-Tenuii. 4.§24(r-e); TeINETIONO0OHBIX  aTOMOB. /.| TECTHPOBaHUE
5. §68 §54
BapunannonHsiii MeToa. MeTo1 caMOCOTIacOBaHHOTO 1.§51,75,76; Pemmute 3amaunm mo pacuety | KommbroTepHoe
noist Xaptpu-doka. Cratuctudeckuii meton Tamaca- 3.§20, 69,70; aTOMHBIX CHUCTEM | TECTUPOBAHHUE
16 |®epmn. 4.§23(r-e); §25(k-n); OPUOJIMIKEHHBIME ~ METOJAMH.
5. §69-71; 6. §55-57 3. §63. 3ax. Ne2; 11. I'n.6, 3ax.
8, 9(a)
3arojHEHHE  JJICKTPOHHBIX ~ 00OJIOYEK  aTOMOB. 1.§77; 2.§124; O3zHakoMuTECS ¢ OCHOBHBIMHU | KoMmbroTepHOE
17 [lepuoauueckas TabMIa Menneneena. 3.§72,73; 4.§25(r,m) Ka4eCTBEHHBIMU TECTUPOBAHUE
Penxo3zemenbHbIE METAIUTBL. 3aypaHOBBIE AJIEMEHTHI. 3aKOHOMEPHOCTSIMH  CTPOCHHS
aToMoB. 5.§72,73
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CriekTpajbHble M PEHTICHOBCKHE CIIEKTPBI, TEPMBIL. 1. §78; Pa3oOpatbcst B criekTpanbHbIX | KommbroTepHoe
L-S-cBa3b, j-j-CBA3b. 3. 8§74 U PEHTTEHOBCKHUX CIIEKTPAaX | TECTHPOBAHHE
18 2 2 .
CIIOXHBIX aToMOB 4. §25 (0,B)
OcHOBHBIE BH/JIBI XUMHUYECKON CBSI3U. 1.§129-131; 2.§125, 126; W3yuuts wmetox Taittnepa- | KomnbroTepHoe
19 Anunabatnyeckoe nmpubImkenue. ['ereponossipHasie U 2 2 4.§26(a);§27(a-B); Jlongona o pacyeTy | TeCTUpOBaHUE
rOMEOIOJIsIpHbIE (aTOMHBIE) MoJeKynbsl. OOMeHHOe 5. §78,79 MOJIEKYJIBl  BOJOPOJA. 7.
B3aUMO/ICICTBHE. §59,60; 11. I'n.15, m. 6
Teopuss BanenTHocTu. Cunel  Ban-gep-Baanbca. 1.§131, 133, 134; 2.§127; Brigsuth CXOJICTBO u | KomnberorepHoe
20 DHepreTHIecKue yPOBHU IBYXaTOMHBIX MOJICKYIT 2 2 3. §81, 82,89; 4.§27(0, T-¢) pa3nmune OOMCHHBIX CHJI H | TECTHPOBaHHUE
cun Ban-nep-Baainbca. 5.
§68,80
Teopust cronkHOBeHHid. OOmIas Teopusi YHPYroro 1. §106-109,118; 2.§77-80; 1. O3HaKOMHUTBCS ¢ | KomnbrorepHoe
paccesHus. Amrmumtyna W auddepeHuanisHoe 3. §123-130; 4.§14(a,B); BOpHOBCKHM MPHUOIMKCHUEM B | TECTHPOBAHUEC
ceueHue paccesiHusl. BopHOBckoe NpUONMKEHHE U 5. §83-86, §95-97; TEOPUH YIPYTOTO paccesHusl.
9q |YCWOBHA €ro NPHMEHHMOCTH. Meron mapuuanbHbBIX 2 2 7. §66-69,  Ilpunoxenue
BOJIH B TeOpHH paccesHus. Onrudeckas TeopeMa. S u VILVII
T-marpuriel  paccesHus.  Teopembr  Jlummana- 2.  Pemwts  3amaum Ha
IIBuaTepa. Ilomsatne o mnpocredmmx rpadukax paccesaue gactun. 11. I'm.9,
deiimana 3am.Nel-3
OCHOBBI ~ KBaHTOBOW TEOPHMM  TBEpJIOro  Telna. 2.§54; O3HakOMHUTECS C OCHOBHBIMHU | KommbroTepHOE
22 | JIBuKeHHE DIEKTPOHA B 30HE MPOBOAUMOCTH. 2 2 4.§28(a-x) MOJIOKEHUSIMU KBaHTOBOH | TECTUPOBAaHHE
TeopHuH TBepaoro Tena. 15. §6
Bcero uacos: 36 44 KoHcysbranus

Ipumeuanue. Yacsl Ha CaMOCTOATENIBHYIO padOTy B TaOJIMIE BKIIOYAIOT B ¢€0sl Yachl Ha IIOJATOTOBKY K 9K3aMEHY (KOHTPOJIb), PACIIPEACICHHbBIE MEXTY
JEKIIMOHHBIMHU U MIPAKTUYECKUMHU 3aHATUSIMHU.
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[MpakTnyeckue 3aHATHS

Tabnuma 4

7 cemecTp
dopma u3ydeHus
P i OcHoBHas u
MaTepuaioB: JEKIUH, dopma
JIOTIOJTHUTEbHAS
MPAKTUYECKHUE 3aHSITHUSA, . TEKYIIEeTO
JaUTEepaTypa, 3amaHusl IO CaMOCTOSITENIBHON pabote
Ne T CEMHUHApPCKHE 3aHSTHS, eKOMEITyeMast cryzentos (CPC) KOHTPOJIS
L, | oM ¥ COACPHKAHUC n1abopaTopHbIe PabOTHI, p Y Y yCIIEBaeMOCT
CTylleHTaM (HOMepa
camocTosTeNnbHas padoTa u u
13 CTIHCKA)
TPYIOEMKOCTbH (B Yacax)
ITP/CEM CP
1 2 3 4 5 6 7
Mopnyab 1: Teopusi KBAHTOBBIX [1]. Ban. 8.2-8.4, 8.8 | 1. BeiBecTu BbIpakeHUs uis ONMPaBok K | [IpoBepka
1 |mepexonon 4 3 sHepruu u C.D. ¢ TOYHOCTHIO JO0 2-TO|peHIeHUs
Teopust BO3MYIIICHHIA B OTCYTCTBUE TIOPSIIKA TEOPUH BO3ZMYIICHUH 3aaq
BBIPOXKICHUS 2. Pemmath 3amaunm 8.1, 8.6 u3 [1]
Teopus BO3MYILEHUI ITPU HATUYUHU [1]. 3axn. 8.5, 8.9 1. Paccuutate  nuHelHblii 3¢ dekr | [IpoBepka
o |BPIPONKJICHNS 4 3 lrapka ams aroma BOJOpoAa B 2p-|pelieHus
COCTOSTHUH. 3aaq
2. Pemuts 3amaun 7, 8 uz [4] §5
Teopus KBaHTOBBIX MEPEXOJIOB. [1]. 3an. 8.33 (a,0), |1. IMomyuuTh BBIpa)KEHUE quis | [IpoBepka
BeposiTHOCTE TIepexo/ia B €TUHUILY 8.34 aMIUTATYIBI BEPOSITHOCTH TIEepeXoja BO |pEIICHUs
3 |BpeMeHH IoJ AeHCTBHEM 4 3 2-0M TIOPSIJIKE TEOPUU BO3MYILIEHUH. 3a;au
BO3MYIIEHUS, 3aBUCSIIIETO OT 2. Pemmuts 3amaun 5-7 u3 [4] §6
BpPEMEHH.
Teopus usnydeHus. Bpemsa xu3zHu [1]. 3am. 14.1, 14.2 |1. [onyunuts npaBuna otbopa mns El-|IIposepka
4 BO30Y)KJICHHOTO YPOBHSI. 4 3 MEPEX0/I0B  ONTHY.  DJIEKTPOHA B |pEIICHHS
BOJIOPOJIONIO00HOM aToMe. 3aaq
2. Pemmts 3amaunm 8,9 u3 [4] §6
5 |Omepatop  COMHA  3JCKTPOHA. 4 3 [1]. Bax. 5.1, 5.2, Pernts 3amaun 5.3, 5.6 u3 [1], 2-5 u3 [2] | [IpoBepka
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Marpunet  Ilaynmu.  YpaBHeHHS 54,55 §7 pereHus
[Taynu. 3aaa4
VYpaBuenue [upaka. MaTpuusl [1]. 3ax. 15.20 (1-6), | Petunts 3amaun 15.21, 15.24 u3 [1], [IpoBepka
Hupaka. KoapuantHas ¢dopma 4 3 15.22, 15.23 15,16 uz [4] §7 pereHus
ypaBHeHuUl [{upaka. 3a1a4
BonnoBass  ¢yHKUIMS ~— CHCTEMBI [1]. 3am. 10.1, 10.4, |Pemmts 3amaun 1, 7-11, 14 u3 [4] §7 [IpoBepka
TOXAECTBEHHBIX yacTull. IIpuHuumn 4 3 10.7 pelieHus
[laynu. DneMeHTbl BTOPHUYHOTO 3ajaq
KBaHTOBaHUSI.
Bapuannonnsie METO/IBI. [1].3an. 11.6 Pemuts 3amauu 1-6 us3 [4] §8 [TpoBepxka
VYpaBuenus Xaprpu-dDoka. 4 3 penieHus
3aja4
Cratuctudeckmii Mmeron Tomaca — [1]. 3am. 11.19, Permts 3amaun 11.21, 11.22 u3 [1], [TpoBepka
depmu. 4 2.3 11.20 12,13 u3 [4] §8 penieHus
3aja4
UTOroO 36 26.3

Ipumeuanue. Yacsl Ha CaMOCTOATENIBHYIO padOTy B TaOJIMIE BKIIOYAIOT B c€0sl Yachl Ha IIOJATOTOBKY K 9K3aMEHY (KOHTPOJIb), PACIIPEACICHHBIE MEXY

JICKIMOHHBIMHA U IPAKTUYCCKUMU 3aHATHAMU.
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Ipuiaoxenue Ne 2

PeliTHHI-IJIaH JUCHUILIMHBI

KBanToBas teopus
HanpasieHue 03.03.02 dusrka
Kypc _3 , cemectp_6

Buasbl yueoHoii bann 3a Yucao banner
HesITeJILHOCTH CTYeHTOB KOHKpETHOE 3a7aHui 3a
3aJlaHue ceMecTp MunumManbHBIN MaxkcumanbHbII
Moayas 1.
Texkymmii KOHTpPOJIb 0 15
1. PaGora Ha mpakTHYECKUX 4 5 0 15
3aHATHAX
Py6exHbIii KOHTPOJIb 0 20
1. IlucpmenHas 1 10 0 10
KOHTpOJIbHast paboTta Nel
2. Tect Nel 0,5 20 10
Moayasb 2.
Texyuuii KOHTPOJIb 0 15
1. PaboTa Ha MPaKTHYECKIX 4 5 0 15
3aHATHAX
Py6eskHbIii KOHTPOJIb 0 15
1. IlucpmenHas 1 5 0 5
KOHTpOJIbHAsl paboTta Ne 2
2. Tect No 2 0,5 20 10
Monyas 3.
Texkymmii KOHTpPOJIb 0 20
1. PaboTa Ha MPaKTHYECKIX 4 5 0 20
3aHATHAX
Py0e:xHblii KOHTPOJIb 0 15
1. ITucemeHHas 1 5 0 5
KOHTpoJbHasg pabora Ne 3
2. Tect Ne 3 0,5 20 10
IMoompureabHbIe 0ALITbI 10
1. Yuacrue B 0 5
KOH(EpEeHIINSX,
CTYJCHYECKAs OJIMMITHAIA
2. [y6nukanus cratei 0 5
IocemaeMocTh (621161 BBIYUTAIOTCH U3 00111ell CyMMBbI HAOpPaHHBIX 0AJJIOB)
1. Tlocemenue 0 -6
JICKLIMOHHBIX 3aHATUH
2. Tlocemenue 0 -10
NPaKTUYECKUX
(ceMuHapCKUX,
71a00paTOPHBIX
3aHATHIN)
HTOroBblii KOHTPOJIb
1. 3auer




PedATMHI-IJIaH JHCIMIIJINHBI

KBanroBas Teopusa

HarnpasieHue 03.03.02 duzuka
Kypc _4 , cemectp 7

Buasbl yueoHoii bann 3a Yucao bannel
AesITeJIbHOCTH CTY/IeHTOB KOHKPETHOE 3aJaHuil 3a
3a7laHUE CEMECTp MunuManbHBINA MakcuManbHbIN
Moayas 1.
Texkymmii KOHTPOJIb 0 10
1. PabGora Ha mpakTHYECKUX 3 5 0 10
3aHATHAX
PyGe:kHbIl KOHTPOJIb 0 10
1. IlncpmeHHAs 1 5 0 5
KOHTPOJIBbHAs paboTa
2. TectupoBanue 0,25 20 5
Monayas 2.
Tekyuiuii KOHTPOJIb 0 15
1. PaboTa Ha MpaKTHIECKUX 3 5 0 15
3aHATHAX
Py6exHblii KOHTPOJIB 0 10
1. [lucpbmeHHas 1 5 0 5
KOHTpOJIbHAs paboTa
2. TectupoBaHue 0,25 20 5
Monyas 3.
Texkyuuii KOHTPOJIb 0 15
1. PaboTa Ha MpakKTUYECKUX 4 5 0 15
3aHSATHAX
Py6exHblii KOHTPOJIB 0 10
1. [lucbmeHHas 1 5 0 15
KOHTpOJIbHAs paboTa
2. TectupoBaHue 0,25 20 5
IoompuresibHbIe §AJIBI 10
HTOroBblii KOHTPOJIb
DK3aMeH 0 30




[Tpunoxxenne Ne3
®opMa IK3aMeHALMOHHOT0 OUJIeTa
MHWHOBPHAYKH POCCHUUA

OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/IDKETHOE
OBPA3OBATEJIBHOE YUYPEXXJIEHUE BBICIIIET'O OBPA3OBAHUA
«BAIIKUPCKUI TOCY JAPCTBEHHbBIN YHUBEPCUTET»

®U3UKO-TEXHUYECKUI NHCTUTYT
KA®EJIPA TEOPETUYECKOU ®N3NKU

SK3AMEHAIIMOHHbIM BUJIET Ne 1
no ucnuiuinae KBaHToBas Teopus
Hanpasnernne 03.03.02 pusuxa
®duznka 3eMIIH U TUIITHET

1.Teopust BO3MyIIEHNUIT B CTAI[IOHAPHBIX COCTOSHUAX C TUCKPETHBIM CIIEKTPOM.
2. Oddexr Ilrapka.

3aBenyromiuii kadeapon Baxwuros P.M.
(Tmoammck) (®.1.0.)
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