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Chnucok JOKYMEHTOB 1 MaT€¢puajaoB

. IlepeueHpr muaHUpPyeMbIX PE3yJIbTATOB OOYYEHMs MO TUCIUIUIMHE, COOTHECEHHBIX C

IUTAHUPYEMBIMH  PE3yJIbTaTaMU OCBOEHUSI 00pa30BaTeIbHOM MPOTrpaMMBbl

. Llens 1 MECTO TUCHUIUIUHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

. Copepxanue paboueil mporpamMmbl (0OBEM UCHUIUIMHBI, THUIBl M BUIbl y4EOHBIX
3aHATUH,  y4eOHO-METOAMYecKoe  oOOecreueHue  CaMOCTOATENIbHOW  paboThl

00yJaroumxcs)

. (DOH[[ OLCHOYHBIX CPCACTB IO AUCHUIITINHE

4.1. IlepeyeHb KOMIIETEHIIMHA C yKa3aHHEM 3TarnoB HMX (OPMHUPOBAHHSA B IIpoliecce
ocBoeHHUs1 oOpas3oBarenbHOM mporpammbl. OmucaHue MokazaTeslied U KpUTEpHUEB
OIICHUBAHMS KOMIIETCHIIMNA HA PA3JIMYHBIX dTamax ux GOPMHUPOBAHUS, ONIMCAHHE IIKAI

OLCHUBAaHUA

4.2. TunoBble KOHTPOJIbHBIE 3aJaHHsl WM WHBIE MaTepHalibl, HEOOXOIWMBIE IS
OIICHKM 3HAHWM, YMEHHI, HABBIKOB U OTBITA JACSITEIBHOCTU, XapAaKTEPU3YIOIINX ITAIbI
(dbopMHUpOBaHMST KOMIIETCHIIMM B IMPOIIECCE OCBOCHHUS 0OpPa30BATEIBHOW MPOTPAMMBEI.
MeTtoauueckre MaTepuaibl, OIpeAessionlie MPOoLEayphl OLIGHWBAHUA 3HAHUH,
YMEHH, HaBBIKOB U OMbITA JIEATEIHHOCTH, XapaKTePU3YIOLIUX 3Tanbl GOpMUpOBaAHUS

KOMIIETEHIIU

4.3. Petimune-naan oucyuniunsl (npu Heobxooumocmiu,)

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

5.1. IlepeyeHb OCHOBHOH M JOMOJHUTEILHON Y4eOHO! TUTEpaTyphbl, HEOOXOJUMOI JIIst

OCBOCHUA NUCILIUITIIINHBI

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

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

. MaTepI/IaJILHO'TeXHI/I‘leCKaH 63.33., HCO6XOI[I/IM3.H HJI OCYLICCTBJICHUA

00pa3oBaTeNbHOTO MpoIecca MO JUCIUILTHHE




1. IlepeyeHb INIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs M0 AMCHMILINHE,

COOTHECEHHBIX C MJIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHUS
0o0pa3oBaTe/IbHOI MPOrPaAMMBbI

HpI/I H3Yy4YCHUU OUCIHUIIIINHBI «KBaHTOBass MEXaHHMKA)y y o6yqa}omer0051 JOJI>KHBI

(bOopMUPOBATHCS CIIECTYIOIINE KOMITETEHITHH:
OIIK-1 -

CIIOCOOHOCTh K OBJIAJICHUIO 0a30BBIMM 3HAHHMSIMM B 00JJaCTM MaTeMaTHUKH U

CCTCCTBCHHBIX HAYK, UX HUCIIOJIb30OBAHUIO B HpO(beCCI/IOHaHBHOI‘& ACATCIIBHOCTH.

OIIK-2 - ciocoOHOCTh CAaMOCTOATEIBHO IPUOOPETATH HOBBIE 3HAHUS, UCIIOJIb3Yys COBPEMEHHbIE

oOpa3oBaTenbHbIe U HH)OPMAITMOHHBIE TEXHOJIOTHH.

s hbopMupoBaHUs yKa3aHHBIX KOMIETEHIIMA U OCBOCHHs 00pa30BaTEIbHON MPOTrpaMMbl

00yYaromuncs TOJKEH MOKa3aTh CIIEAYIOLINE pPe3yabTaThl 00ydeHUs M0 AUCIUIUINHE:

Pesynbratel 00y4eHus

dopmupyemas
KOMITETEHITHS (C
yKa3zaHHEM KO0Jia)

[Ipumeuanue

3HaHus 1. 3uaTh cucteMy 00pa3oB, MPEACTABICHHHA U OIIK-1

MIPUHIIMIIOB, JISKALIUX B OCHOBE KBAHTOBOU

TEOPHH, POJIb TAKUX TIOHATUH KaK «BOJIHOBAs

GyHKIMAY», «hU3NUecKas BEIIMUUHAY, «COCTOSHHE

CUCTEMBI», «HA0JII0laeMble 1 HEHAOJI0JacMble

BEJIMYUHBI» U T.J.

2. 3HaTh 0COOEHHOCTH METOIOB OIMCAHU, OIIK-1,0I1K-2 Kpome xBaHTOBOI TEOpHH,

00BEKTOB SIBICHUH, NMEIOLINX MECTO B 3TH BOIPOCHI BXOJAT B

MHUKPOMUDE, Pa3IHIHbIC IPEACTABICHUS KOMITETEHIIHIO CIIETYIOMNX

KBaHTOBBIX CHCTEM, 00JIaCTh UX MCIOIB30BAHUS U JIICIUIIINH:

CHOCOOBI Iepexo/ia OT OAHOTO MPENICTABICHHS K CTaTHCTHYECKas (PU3HKA,

JIpyromy. KBaHTOBAass MEXaHNKA
TBEPAOTO TeJla, KBAaHTOBAs
MeXaHHKa MarHeTusma,
KBaHTOBas HJICKTPOHHKA,
Henuneitabie BoHbl (OIMTK-
1)

3. 3HaTh OCHOBHBIE ypaBHEeHHUs kBaHTOBOW Teopur, | OIIK-1,0I1K-2

OIMCHIBAIOLIHME CTAIIMOHAPHBIE COCTOSIHUS

KBaHTOBBIX CHCTEM M X 3BOJIIOIHIO B

HEpENSTUBUCTKON M PEIATUBHCTKON TEOPHH,

NIPUOIMKEHHBIE METO/IBI pacueTa KBaHTOBBIX

CHCTEM C YUETOM PEIATUBUCTCKHX IONIPABOK 1

TPaHHUIy X IPUMEHUMOCTH, OCHOBHBIE TTOJIOKECHUS

TEOPHUHU KBAHTOBBIX MEPEXOJIOB U €€ NPUMEHEHHUE K

MPOCTEHIIIMM KBAHTOBBIM CHCTEMaM, KBAaHTOBbIE

MPE/ICTABICHHUS O BAKyyMe, O CTPOSHHUH aTOMOB,

MOJIEKYII.

YMmenus 1. YMeTh noJ1b30BaThCs MATEMATHIECKUM OIIK-1,0I1K-2

annapaToM KBaHTOBOM TEOPHH M pelaTh

KBaHTOBBIE 33J[a4H HE TOJILKO JUISl CUCTEM,

COCTOSIIIINX U3 OJTHOM YaCTHIBI, HO U

MHOTOYaCTHUYHbIE 331a4H.

2. YMeTh aHaIM3UPOBATh KBAHTOBBIE MIPOLIECCHI, OIIK-1,0I1K-2 OTU BOIPOCHI BXOAAT TaK¥Ke

KBaHTOBBIE IIEPEXO0/IbI OT OJTHOTO COCTOSHUS B B KOMIETECHIIMM KBAHTOBOMH

Jpyroe, OObSCHATH IPUPOAY KBAHTOBBIX 3 dexToB JIEKTPOHUKH, KBAHTOBOM

U SIBJIEHUH MUKpOMHUpA. Teopun Marsetusma (OIIK-
1)

3. YMerb olieHMBaTh BKJIa KBaHTOBBIX 3 dexToB B | OIIK-2 Takue BOIpochl Kak

COOTBETCTBYIOIINE SIBJICHUS MaKpOMHUpa.

00MEHHOE B3aMMO/ICHCTBHE,
CHHUHOPOHUTAIBHOE
B3aUMOJEHCTBUS, TEOPHUs
BAJCHTHOCTH HUMEET BaXKHOE




3HAYCHUS JJIsl IOHUMaHHS U
00BSCHEHUS TIPUPOIBI

dbeppo-anTUdhEppO- U

Bnanenus
(HaBBIKY /
OTIBIT
JIesITeNbH
0CTH)

(beppuMaraeTusMa,
XUMHYECKOH CBSI3H
CIEKTPOCKOTIHH.

1. Bnagers MOHATHMHBIM U MaTEMATHYECKUM OI1K-1,0I1K-2

anmnapaToM KBaHTOBOH MEXaHHKH.

2. BnazieTs HaBBIKAMU M METOJJaMU PELICHUS OIIK-1,0I1K-2 Takue MeTobl KaK TEOpHUs

MIPOCTEHIINX KBAHTOBOMEXaHUYECKUX 3a]au BTOPUYHOT'O KBAHTOBAHHUS U

HEPENATHBUCTCKON M PEISATUBUCTKON TEOPHH. TEOpHsl YHUTaPHBIX
npeoOpa3oBaHmii, TEOpHUs
MIPENCTaBICHUN TaKKe
BXOJAT B KOMIICTEHIIHIO
KBAaHTOBOM
NIEKTPOAVHAMUKI U (PU3UKH
anemeHTapHbix yactu. (I1K-
1)

3. BnageTs HaBBIKaMU IOMCKA aHAIN3A U OIIK-2

00paboTKK UH(POPMAITUK U3 PA3TUUHBIX
HCTOYHUKOB (KHMI'H, )KYpHAJbI, HHTEPHET-PECYPCHI)




2. IleJb M MeCTO AUCHMILIUHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMmMbl

JucuumumHa «KBaHTOBasi MEXaHUKA» OTHOCUTCS K BApUATHUBHOM 4acTH.
Jucuummuaa u3ydaercs Ha 3,4 kypce(ax) B 6-7 cemectpe(ax).

Jannblii Kypc npenHasHadeH s ctynentoB HanpasiaeHus 03.03.03 — Pagunodusuka. Kype
«KBaHTOBast MexaHMKa» SBISIETCS OJHOW W3 UEHTPAIbHBIX IUCHMIUIMH CHEIHMaIH3aluu
cTyneHToB-paauodusukoB. OHa sBiseTcss 0a30BBIM KypcOM IIPH PACCMOTPEHHUH SIBICHUMN
aTOMHOro MacmTaba W TpeOyeT sl CBOEr0 M3Y4eHHUs NPUBJICYCHHUS 3HAHUH CTYJICHTOB W3
pa3IMYHBIX pa3/ieloB OOIIEeH M TEOPeTUYECKOM (M3MKH, a TaKkKe MaTEeMaTHKH, CIOCOOCTBYS
(OpMHPOBAHHUIO LIEIIOCTHOTO MUPOBO33PEHUSI HA MUKPOMHUD.

By3oBckas yueOHast mucumiimHa «KBaHTOBash MeXaHHMKa» IMPEIyCMaTpPHBAET CHCTEMHOE
M3Yy4E€HHE OCHOBOIOJATAIOIINUX MPUHIUIOB KBAHTOBOW MEXaHUKH, OCBOGHUE MAaTeMaTUYECKOTO
anmapara JIMHEWHBIX CaMOCOIPSDKCHHBIX — OIEpaToOpOB, aHAaU3a pPEIICHWM YpPaBHEHUH,
OTIPECIISAIONINX COCTOSIHUSI OOBEKTOB MHUKPOMHUPA, MOCTPOCHHE MOJeNiell KBAHTOBBIX CHUCTEM U
KBAaHTOBBIX IPOLIECCOB M aHAJIU3 COOTBETCTBYIOMIMX YPAaBHEHHM, ONPEACISIONINX UX COCTOSHUS
u sBomonnio. COOTBETCTBEHHO JaHHAs JUCHUIUIMHA COCTOMT M3 HECKOJBKHX pa3felioB,
U3y4eHHE KOTOPBIX OOYCIIaBIMBAET NMPHUBJICYCHUE 3HAHHUHA CTYACHTOB M3 PA3IMYHBIX Pa3/eioB
MaTeMAaTHUKH, a TAaKXKe O0IIel U TEOPETUUECKON (PU3UKH.

3amaua m3ydeHUs AUCHUIUIMHBI «KBaHTOBas MeEXaHWKa» 3aKIIOYaeTCS TMPEXIE BCETO B
OCBOEHUHU HOBBIX 00Pa30B, HOBBIX MOHITHHA M IMPEICTaBICHUI KBAHTOBOM MEXaHMKH, a TaKKe
HOBOTO MaTeMaTH4YecKoro ammapaTta. Kpome Toro oHa 3akiroyaercs B TOM 4TOOBI Pa3BUBATh U
COBEpIICHCTBOBATh Y CTYACHTOB HABBIKM WX MPAKTUYECKOTO MPUMUHEHHUS MpPH OMNUCAHUS
O0BEKTOB W SBICHWA MHKPOMHpPA, BBIpAOOTaTh YMEHHE CO3HATEIbHO M 0e30mMO0YHO
ynoTpeOasaTh U3y4aeMyl0 TEPMHUHOJIOTHIO, Pa3dUpaThCsi B OCHOBHBIX YPAaBHEHMSIX KBAaHTOBOM
TEOPUH W METOJAaX WX aHajlu3a, TeM CaMbIM IIOJHAMAasi ypPOBEHb TEOPETHYECKOTO U
MPAKTUYECKOTO BIAJCHHS U3JaraéMbIMM BOINPOCAMHU, pPACIIUPSIS W YKPeIisis KapTUHY
MHUPOBO33PEHUSI.

Jlns ocBOEHHS MAHHON MTUCHUIUIMHBI CTYIEHTY HEOOXOJUMO OCBOWTH IPEIBAPUTEIHHO
CJIEAYIONINE TUCHMIUIMHBL: o0mas (U3MKa: MEXaHWKa, JJIEKTPHYECTBO, MAarHETH3M, ONTHKA,
aTOMHasg ¥ sjuepHas ¢Qusuka; Teoperuueckas (uU3MKA: TEOpeTHYecKas MEeXaHHKa,
DIIEKTPOAMHAMHUKA; MaTeMaTHUKa: MaTeMaTUYeCKWid aHajiu3, AaHaJUTUYeCKas TeOMETpPHS,
JAuHeWHass anreOpa, BEKTOPHBI M TEH30pHBIM aHaiau3, Teopus QYHKUUH KOMIUIEKCHOTO
nepeMeHHoro, auddepeHnnanbHbIe  ypaBHEHUS, B TOM 4YHCJIE€ TEOpUsS  JIMHEHHBIX
T depeHMaIbHbIX  ONEpaTOpOB, TEOpPUS BEPOATHOCTEH, WHTErpalbHbIE YpaBHEHUS U
BapHUaIMOHHOE UCUNCIICEHUE, METOIBI MATEMATHUECKOW (DU3UKH.

JucuumnnHa «KBaHTOBass MeXaHMKa» CIOCOOCTBYET OBJIAJCHHIO 3HAHUSAMH, YMEHUEM U
HaBBIKAMH, HEOOXOMUMBIMH ISl U3ydeHHus nuciuiuinH «Cratuctudeckas (usuka», «Dusnka
KOHJ/ICHCUPOBAHHOT'O COCTOSIHU», «DU3HKa MOTYNPOBOJAHUKOBY, «DIEKTPOPaANOMATEPHATIBIY,
«Pu3uKa MoBepxXHOCTHY, «CKaHUPYIOMIAast 30HI0Basi MUKPOCKOITUS, & TAaKXKe JUIS BBITIOJTHEHUS
BKP.

3.Conep:xxanue padoyeii mporpamMmbl (00beM JMCHUILINHBI, THIIBI M BUAbI Y4eOHBIX
3aHATHI, Y4eOHO-MeTOAMYecKoe o0ecnedeHne CaMoCTOATEeIbHOI padoThl

00yUYarIuxcsi)

Coneprxanne paboueit mporpammel npeactaBiieHo B [Ipumoxenun Ne 1.



4, DoHJ OLIEHOYHBIX CpPpE€ACTB MO JUMCHHUIIJIHHE

4.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB uxX (opMUpPOBaHNs B Ipolecce
0CBOeHMsI 00pa3oBaTeibHOM nMporpamMmMbl. OnucaHue MoOKa3arTesieil U KpuTepuen
OLIEHUBAHUS KOMIIETEHIIMI HA Pa3JIMYHBIX 3Tanax uX (JOpMUPOBAHNS, ONTHUCAHUE IIKAJ

OICHUBaAHUA

Kon u popmynupoBka KOMIETEHINH

OIIK-1- cnocoOHOCTh K OBJIIANEHUIO 0A30BBIMU 3HAHUSMU B O0JIACTA MATEMATUKUA U
€CTECTBCHHBIX HAayK, MX UCIOJb30BaHUIO B MTPO(HECCHOHATILHOM IeITeIbHOCTH.

Otan
(YpoBeHb)
OCBOCHHS

KOMIETCHIIUH

[Inanupyemsle pe3yabTaThl
o0yueHus B 6-M cemecTpe
(mokazaTenu JOCTUNKEHUS
3aJJaHHOTO YPOBHS OCBOCHHUS
KOMIETEHINH)

«He 3auteno»

«3a4TeHO»

Ilepsslii aTan

3HaTh cucTeMy 00pa3os,
IIpECTaBICHUN U IPUHIIUIIOB,
JISKAITNX B OCHOBE KBAaHTOBOH
TEOpHH.

3HaTh OCHOBHBIE MTOJI0KEHHA
TEOPHH JIMHEHHBIX
CaMOCOTIPSDKCHHBIX ONIEPaTOPOB
U MX CBSI3b C HAOJIO1aeMbIMU
(bU3HMYECKUMH BEIMUNHAMHU.
3HaTh TOYHBIE PEUICHUS
ypasHeHnus lllpenunrepa s
MIPOCTEUIINX KBAHTOBBIX CUCTEM,
TaKUX Kak OECKOHEYHO TTyOoKast
MOTEHIMAJIbHAS Ma, a TAaKXKe
siMa KOHEYHOH TITyOHHBI,
JIMHENHBIA TApMOHUYECKUN
OCLMJUIATOP, aTOM BOAOPO/JIA.

He 3HaeT ocHOBHBIX
MIOHSTHUM, IPEICTAaBICHUN U
MPUHLIMIIOB, JIEKAIUX B
OCHOBE KBAHTOBOI TEOPHH.
He 3naer matrematuyeckoro
anmnapara, J1Jsl OIUChIBaHUS
SIBJICHUH U TIPOLIECCOB B
mukpomupe. He umeer
HHUKaKHX MPEICTaBICHUI 00
oreparopax GU3NIECKUX
BEJINYMH, 00 UX CBOMCTBaX U
JIEUCTBUI HaJ HUMU.

He 3naer, uto Takoe
«BOJHOBas (PYHKIVISA», HE
3HaeT e€ (PU3NIECKOTO
CMBICIIA, HE 3HAET
MPaKTUIECKHA HIYETO 00
ypaBHenue lpenunrepa u
METO/Iax €ro pelieHus, a
TaK)Ke€ PELICHUS YPaBHEHUI
penunrepa nmns
MPOCTENIINX KBAHTOBBIX
CUCTEM.

3HaeT OCHOBHEIE IMOHATHS,
MpeICTaBICHUS U
TIPUHITUITEL, JISKAIINE B
OCHOBE KBAaHTOBOH TEOPHH.
3HaeT U XOpOoILIO
pasbupaetcs B
MaTeMaTHIeCKOM ammapare,
JUIsl ONTUCBHIBAHUS SIBIICHUH U
MPOLIECCOB B MHUKPOMHUDE.
HmeeT ocHOBHBIE
npe/CcTaBICHUs 00
oreparopax (pU3NIECKUX
BEJIMYHH, 00 X CBOICTBAX U
IEUCTBUI HaJlT HUMH.
3HaeT, 9TO TAaKOE «BOJTHOBAS
(GyHKIUA», 3HACT €
(bu3nNIecKuil CMBICT, 3HAET
ypaBuenue lpenuarepa u
METOJIBI €TO PEHICHNUS, a
TaKKe peleHus ypaBHeHHS
Ipenunrepa ans
MPOCTEHIINX KBAHTOBBIX
CHCTEM.

Bropoii sTan

YMeTh aHaIu3upoBaTh
KBaHTOBBIE ITPOLIECCHI,
OOBSICHATH TPUPOY KBAHTOBBIX
3¢ PEKTOB U SIBICHHUHA
MHKpPOMHpA.

He ymeer ananusuposaTh
KBaHTOBBIE IIPOLIECCHI,
OOBSACHSATH IPUPOLY
KBAaHTOBBIX 3PPEKTOB U
SIBJICHHH MHUKPOMHpA

YMeeT aHanu3upoBaTh
KBaHTOBBIE MIPOLIECCHI,
OOBSACHATH IPUPOLY
KBaHTOBBIX d(PPEKTOB U
SIBJICHHH MUKPOMHPA

Tperuii aTan

Brnanets MaTeMaTHYECKUM
anmapaToM KBaHTOBOH TEOPHHU
JUTSL OTIMCAHUS Pa3INIHBIX
SIBTICHUH B MUKPOMHUPE,
MPOIIECCOB B3aUMOIEHCTBUS
YaCTHUI] C BHEITHUMH OJISIMH.
Buagets MeTonaMu pereHus
3a[a4 Ha HaXOXKICHNE
COOCTBEHHBIX (DYHKITHH 1
COOCTBEHHBIX 3HAYCHUN
JIMTHEHHBIX CAMOCOMPSKEHHBIX
OIEepaTopoB, a TAKKE
CTalMOHAPHOT'O ypaBHEHMS
Ipenunrepa.

He Bimageer
MaTeMaTHIECKIM
anmnapaTroM KBaHTOBOU
TEOPHUH AJISl OTIUCAHUS
pa3IUYHBIX SIBIEHUH B
MUKpPOMHUpE, TPOIIECCOB
B3aMMOJICHCTBUS YaCTHII C
BHEITHUMH 1oJisMu.. He
BIIQJIEET METOJIAMH PEIICHISI
3a/1a4 Ha HaAXOXKJICHHUE
COOCTBEHHBIX (DYHKIMHA 1
COOCTBEHHBIX 3HAYEHHUI
JIMHEHHBIX
CaMOCOIPSKEHHBIX
OIEepaTOpPOB, a TAKKE

Brnageer MaTeMaTHUYECKHM
amnmmapaToM KBaHTOBOH
TEOPHH AJISI OMTUCAHUS
Pa3IHYHBIX SBJICHUH B

MUKpPOMHpE, TPOIECCOB
B3aMMOACHCTBUS YaCTHI] C
BHEIITHUMU ITOJISIMH.
Bnageet meTonamu
pelIeHus 3a1a4 Ha

HaXO0XIECHHE COOCTBEHHBIX

(byHKIMH ¥ COOCTBEHHBIX
3HAYEHHUH TUHEHHBIX
CaMOCOIPSKEHHBIX
OIIepaToOpOB, a TAKKE
CTaI[MOHAPHOT'0 YPABHEHUS




CTAI[MOHAPHOT'O YPABHEHUS
[Ipenunrepa.

Ipenunrepa.

OIIK-1- crnocoOHOCT, K OBJIAQJCHUIO 0a30BBIMHM 3HAHUSAMUA B O0JIACTM MATEMATUKUA U
€CTECTBCHHBIX HAayK, HX UCIOJIb30BaHUE B MPOPECCHOHAIBHOMN JESITeIbHOCTH.

Oran [Tnarupyemsie Kpurepnn oneHBaHMS pe3yNbTaTOB O0YICHHUS
(ypoBeH | pe3ynbpTaThl 00yUeHHS
b) B 7-M cemMecTpe
OCBOCH (moka3zaTenn 2 («He 3
us JOCTUKEHUS ymoBietBopuT | («YnosierBoput | 4 («Xopormro») 5 («OTIH4HOY)
KOMIIET 3aJ]aHHOT'O YPOBHS CIIEHOY) €JIBHOY)
SHIINU OCBOEHHUS
KOMITETEHITHIA)
[epBeiii | 3HaTh 0OCOOEHHOCTH He 3naer 3HaeT B L[EIOM 3HaeT 3Haer
JTan METOIOB OIUCAHUA, 0COOCHHOCTH | OCOOEHHOCTH 0COOCHHOCTH 0COOEHHOCTH
00BEKTOB, SBJICHUH, METO/IOB METOZIOB METOZIOB METOA0B
MMEIOIINX MECTO B OITUCaHMs, OIMCaHUS, OIMCaHUs, OIUCaHWUS,
MHUKpOMHpE. 00BEKTOB, 00BEKTOB, 00BEKTOB, 00BEKTOB,
3HaTh OCHOBHBIC SIBJIICHHH, SIBJICHUH, SIBIICHUM, SIBIICHHH,
YpaBHCHHS KBaHTOBOH | MMEIOIINX UMEIOIINX MECTO | MMEFOIIIX AMEIOINX MECTO B
TEOPHH, OMMUCHIBAIOIINE | MECTO B B MHKPOMHpE, HO | MECTO B MHKPOMHpE, HO
CTallMOHAPHEIC MHKPOMHpE. JIOITyCKAeT MHKPOMHpE, HO | IOIyCKaeT Ipyonie
cocTosiHusA KBaHTOBBIX | He 3Haer rpyOble OIMOKH. | JOIycKaeT OLIHOKH.
CHUCTEM, U UX OCHOBHBIC 3HaeT B nejaom HC3HAYUTCJIbHbI 3HaeT OCHOBHLIE
SBOJIIOIIUIO B YpaBHCHUA OCHOBHBIC € OIIIMOKH. YpaBHCHUA
PENATUBUCTKON KBaHTOBOH YpaBHEHUS 3HaeT KBaHTOBOH TE€OpUH,
TCOpUHU, TCOpUHU, KBaAHTOBOH OCHOBHBIC OIIMCBIBAKOIIUC
HpI/IGIII/I)KeHHI)Ie OIIMCBhIBAKOIIU TCOpUH, YpaBHCHUA CTallMOHApPHBIC
METOZBI pacueTa e OTIMCHIBAIOIITHC KBaHTOBOI COCTOSIHUS
KBAaHTOBBIX CHCTEM C CTallMOHAPHBI | CTAI[MOHApHBIC TEOPHH, KBaHTOBBIX
yaeToM € COCTOSTHHSA COCTOSIHUS OTIMCBHIBAIOIINE | CHCTEM, U UX
PETSATHBUCTCKUX KBaHTOBBIX KBAaHTOBBIX CTallMOHAPHEIC | SBOIIOIUIO B
MOTIPAaBOK, OCHOBHBIC CHCTEM, U X | CHCTEM, M UX COCTOSIHUS PEIATHBUCTKOM
TIOJIOXKCHHUS TEOPUHU SBOIIIOIMIO B | 3BOJOLHIO B KBaHTOBBIX TEOPHH,
KBAHTOBBIX IIEPEXOI0B PEIATUBUCTKO peHHTHBHCTKOﬁ CHUCTEM, U UX l'[pI/I6J'II/I)KeHHbIe
U €€ IPUMEHEHUE K U TeopuH, TEOpUH, 3BOJIIOLIHIO B METO/Ibl pacyeTa
[IPOCTEHIINM IpUOIHKEHH MpUOIIMKEHHBIE PESITUBUCTKONW | KBaHTOBBIX CUCTEM
KBAaHTOBBIM CHCTCMaM, bIC MCTO/bI METOABI pacucTa TEOpUHU, C yUueTOM
rpaHuny mx pacueTa KBAHTOBBIX HpI/I6J'II/I)KeHHI)Ie PEIATUBUCTCKUX
MMPUMEHNUMOCTH, KBAHTOBBIX CHUCTEM C YYETOM METOAbI IOIpaBoK,
KBAaHTOBEIC CHCTEM C PEIITUBUCTCKAX | pacdera OCHOBHEIC
MPEICTABICHUS O YYeTOM TIOTIPABOK, KBaHTOBBIX TTOJIOKECHHS TEOPHU
BaKyyMe, O CTPOCHHUU PEIATUBUCTCK | OCHOBHEIC CHCTEM C KBaHTOBBIX
aATOMOB U MOJICKYIL WX TIOTIPABOK, | TIOJIOXKEHUS y4eTOoM MePeXoJIoB U eé
OCHOBHEIC TEOPUH PEIITUBUCTCKA | IPUMEHEHHUE K
ITOJIOKCHUA KBAaHTOBBIX X MTOMPaBOK, HpOCTeﬁIHHM
TEOPUU Mepexo/I0B U e€ OCHOBHBIE KBaHTOBBIM
KBAaHTOBBIX MMPUMEHCHUEC K ITOJIOXKCHU L CHUCTCMaM,
MEPEX00B 1 IPOCTEHIINM TEOpUU TrpaHuLly uX
eé KBAaHTOBBIM KBAHTOBBIX MPpUMEHUMOCTH,
MPpUMCHECHUE CHUCTEMaM, NEPEXOJI0B U eé KBAaHTOBBIC
K TPaHUILY UX NPUMEHEHHE K | TIPEJICTABICHHS O
MIPOCTEHIIMM | IPUMEHUMOCTH, pOCTEHIINM BaKyyMe, O
KBaHTOBBIM KBaHTOBBIC KBaHTOBBIM CTPOSHHUHU aTOMOB
cucTeMawm, MPE/ICTABIICHUS O | CHCTEMaM, 1 MOJIEKYIL.
TpaHUIly uX BaKyyMe, 0 TPaHUILy UX
MIPUMEHUMOCT | CTPOEHHHU aTOMOB | IPUMEHHMOCTH
", KBAHTOBBIC 1 MOJICKYJI, HO , KBAHTOBBIC
MIPEICTABICHA | JOIYCKaeT MIPeICTaBICHUS
g 0 BaKyyMe, rpyOsle ommMOKU. | O BakyyMme, O
0 CTPOCHHHU CTPOCHHUHU




aTOMOB U aTOMOB U
MOJIEKYIL. MOJIEKYJI, HO
JIOITyCKaeT
HE3HAYUTENbHBI
¢ omuOKu.
Bropoii | Ymets ananusupoBate | He ymeer YMmeer Ywmeer YwMmeer
JTan KBAaHTOBBIE MTPOLIECCHL, | AHAIU3UPOBAT | AHAIM3HPOBATH aHAIIM3UPOBATh | AaHAIM3HPOBAThH
KBAaHTOBBIE MIEPEXOBI b KBaHTOBBIE KBAaHTOBEIE KBAaHTOBEIE KBAaHTOBBIE
OT OJTHOTO COCTOSIHHSI B | MPOIECCHI, MPOLIECCHI, MPOLIECCHI, HPOIIECCHI,
Japyroe, 00ObICHITh KBAHTOBBIE KBAaHTOBBIC KBAaHTOBBIE KBAaHTOBBIE
MPUPOAY KBAHTOBBIX NePexoAbl OT | IepexXoJsl OT HEepeXoAbl OT Hepexoabl OT
3¢ HEKTOB U SABICHUI OJTHOTO OJTHOTO OJTHOTO OJTHOTO COCTOSIHUS
MUKPOMHpA. COCTOSIHUS B COCTOSIHUSA B COCTOSIHUS B B Ipyroe,
apyroe, Jpyroe, Jpyroe, OOBSCHATH
OOBSICHATH OOBSCHATH OOBSICHATH TIPUPOLY
MIPUPOIY IPUPORY HIPUPOAY KBaHTOBBIX
KBaHTOBBIX KBAaHTOBBIX KBAaHTOBBIX 3¢ dexToB 1
3¢ ¢dexToB 3¢ deKToB U 3¢ deKToB U SBJICHUN
SIBIICHUH SIBIICHUI SIBIICHUN MHKpPOMHUPA.
MHUKPOMHUpA. MUKPOMHpA, HO MUKPOMHpA, HO
JIOTTyCKaeT JIOTTyCKaeT
rpyOble OUIMOKH. | HE3HAYHUTEIbHBI
€ OIIMOKHU.
Tperuii | Bnagers nonsatuitneiM | He Biageer Buageer Buageer Bnapeer
aran YA MaTEMaTU4YECKUM TOHATUMHBIM | TIOHATUUHBIM U MOHATUWHBIM U | TIOHATUWHBIM U
anmapaTtoM KBaHTOBOH | U MaTEeMaTHYECKUM | MaTeMaTHYeCKH | MaTeMaTH4YEeCKUM
MEXaHUKH. MaTeMaTU4eC | amnmapaToM M anmnapaTtoM anmnapaTom
BnaneTts HaBbIKaMu U KUM KBaHTOBOI KBaHTOBOM KBaHTOBOH
METOAAMH PELICHUS anmnapaTtom MEXaHUKH, HO MEXaHUKH, HO MEXaHUKH.
MPOCTENIINX KBaHTOBOHI JIOITyCKaeT JIOITyCKaeT Bnaneer HaBbIKaMu
KBAaHTOBOMEXAHUYECKH | MEXaHUKHU. rpyOble OMMOKH. | HE3HAYMTENIbHBI | M METOJAMHU
X 3a1a4 He Bnapeer Bnapeer € OIHNOKH. peleHus
PENATUBUCTCKOM HaBBIKAMU U HaBBIKAMU U Buageer IIPOCTEHIINX
TEOPHH. MeTOoJaMu METOAaMU HaBBIKaMU U KBaHTOBOMEXaHHYE
peleHus peneHus MeTOoAaMu CKHUX 3aJa4
MIPOCTEUIINX IIPOCTEHIINX peleHus PEIATUBUCTCKOM
KBaHTOBOMEXa | KBAaHTOBOMEXaHH | MPOCTEUIINX TEOPHH.
HHUYECKUX YEeCKHX 3a/1a4 KBaHTOBOMEXHH
3a1a4 PEIITUBUCTCKOM | 4ECKHX 3a]a4
PENATUBUCTCK | TEOPHHU, HO PENSITUBUCTKON
Ol TeOpHU. JIOITyCKaeT TEOpHUH, HO
rpyObIie OIMMOKH. | JOITyCKaeT
HE3HAYNTENbHBI
€ OIIMOKH.

OIIK-2- crmocoOHOCTh CaMOCTOSITETIHHO IPHOOPETaTh HOBBIE 3HAHUS, HCIIONB3YS
COBpEeMEeHHbIe 00pa3oBaTeNibHbIE U HUH(OPMAIIMOHHBIE TEXHOIOTHH.

Ortan [Tnanupyembie pe3yabTaThl
(ypoBeHb o0ydeHus
) B 6-M cemecTpe (TToKa3aTenn
OCBOCHH | JOCTHKCHHS 3aJIaHHOTO YPOBHS
o OCBOGHEA KOMIETEHIHiH) «He 3auTeHo» «3a4TeHO»
KOMIIETE
HIIMH
[epBerit | 3HaTH OCOOCHHOCTH METO/IOB He 3HaeT OCHOBHBIX IMOHITHI 3HaeT OCHOBHEIX ITOHSATHI
JTan OIUCAHUS OOBEKTOB, SIBIICHUIH, KBaHTOBOM TEOPHUH, METOJIOB KBaHTOBOM T€OPHUU, METOJIOB

HMCIOINX MECTO B MUKPOMUPE,
00J1aCTh UX HCIIOJIb30BaHUAA,
Ppa3JIMYHbIC NPEACTABICHUA
MPCACTABJICHUA KBAHTOBBIX

OIIKMCaHUuA ﬂBHCHHﬁ, HUMCIOIIUX

MECTO B MUKPOMUDPE, 001acTh

HX HcHoJib3oBaHus. He 3HaeT
OCHOBHBIC YPAaBHCHUSA

OIIMCaHHUA HBHeHHﬁ, HMCIOIIUX

MECTO B MUKPOMHUPE, 00J1acTh

HX HcHoJib30BaHus. He 3HaeT
OCHOBHBIC YPABHCHUA




CHUCTeMax, 00J1acTh UX
HCITOJIb30BaHMS M CTIOCOOBI
nepexojia OT OJTHOTO
TIPEICTABICHUS K IPYTOMY.
3HaTh OCHOBHBIC YPaBHCHHS
KBaHTOBOH MEXaHHUKHU,
OIHUCHIBAIOIINE COCTOSHHUS
KBAaHTOBEIX 0OBEKTOB,
MPUOJTMKCHHBIC METOIBI
pacueTa KBaHTOBBIX CHCTEM U
TPaHUILY UX MIPUMECHUMOCTH,
OIUCHLIBAIOIINX JIBUXKCHUE
HEPENATUBUCTCKHUX YACTHIL.

KBAaHTOBOI MEXaHUKH,
OTIMCHIBAIOIITHE COCTOSHUS
KBaHTOBBIX OOBEKTOB,
PUOIIMKESHHBIE METO/IBI
pacdera KBaHTOBBIX CHCTEM U
rpaHUIly UX PUMEHUMOCTH,
OTIMCHIBAIOIINX JBHKEHHE
HEPEISTUBUCTCKUX YACTHII.

KBAaHTOBOI MEXaHUKH,
OTIMCHIBAIOIIHE COCTOSHHUS
KBAaHTOBBIX OOBEKTOB,
MPUOIIMKESHHBIE METO/IBI
pacdera KBaHTOBBIX CHCTEM H
TPaHUILY UX IPUMEHUMOCTH,
OTIMCHIBAIOIINX JBUKEHHE
HEPEIATUBUCTCKIX YACTHII.

Bropoii | YMeTs noabp30BaThCs He ymeer nosb3oBarbes YBepeHHO ymeeT
JTan MaTeMaTHYECKUM allapaToM MaTeMaTUYECKUM aIapaToM IIOJIb30BaTHCS
KBaHTOBOI MEXaHUKHU U pellaTh | KBAaHTOBOM MEXAHUKHM U pellaThb | MaTeMaTHYECKHUM aIlaparoMm
KBaHTOBBIC 3aIa9M JIJIST KBAaHTOBBIC 3a1a9M JIJIS KBaHTOBOH MEXaHUKHU U
MIPOCTEHMILNX CUCTEM. MIPOCTEHIINX CUCTEM. pelaTh KBAaHTOBBIE 3a1a4K
JUISL IPOCTEUIINX CUCTEM.
Tperuit | BnaneTs HaBbIKAMH U METOJAMU He Bnageet HaBBEIKAMU 1 Brnaneer HaBbIkamMu u
JTan peLIeHUs TPOCTENIINX METO/IaMHU PELLEHUS METO/aMHU PELLEHUS

KBaHTOBOMEXAaHUYECKUX 3a/1ay,
OIMMCBIBAIOINX CTAIITUOHAPHBIC
COCTOSIHUSA JIS IPOCTEUIIUX
KBAHTOBBIX CHCTCM.

TPOCTENIINX
KBaHTOBOMEXAaHUYECKUX 3a/1ay,
OIMMCBIBAIOIUX CTAIIMOHAPHBIC

COCTOSIHUS IS IIPOCTEUIITNX
KBAaHTOBBIX CHUCTCM.

MpOCTEeNIINX
KBAaHTOBOMEXAHUYECKUX
3a/1a4, OMUCHIBAKOLIUX
CTallMOHAPHBIE COCTOSHUS IS
MPOCTENIINX KBAHTOBBIX
CUCTEM.
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OIIK-2- criocoOHOCTh CaMOCTOSITEIPHO MPHUOOpETaTh HOBBIE 3HAHMS, WCIOJB3YSd COBpPEMEHHBbIE 00pa3oBaTelibHBIC W WH(OPMAIIMOHHBIE

TEXHOJIOTUH.
Oran [Tnanupyemble pe3ynbTaThl Kputepun ornieHuBanus pe3yJIbTaTOB 00YUICHHS
(ypoBeHB) 0o0y4eHus
OCBOCHUA B 7-M cemecTpe
2 («He
KOMITETCHIIH (moKkazarenu JOCTHKEHUS 3 («Y 1OBIETBOPUTEIHHOY) 4 («Xoporioy) 5 («OTan4HO»)
YIIOBIICTBOPUTEIHHO)
" 3aJIaHHOTO YPOBHS OCBOCHHUS

KOMITCTCHITHH )

[IepBblii 3Tan
(YpoBeHb)

3HaTh 0COOCHHOCTH METOJIOB
OmnrcaHus, OObEKTOB SIBJIICHHH,
MMEIOIIUX MECTO B MUKPOMHUPE,
pas3irYHBIC TIPECTABICHUS
KBaHTOBBIX CUCTEM. 3HATh
OCHOBHBIE YPAaBHEHHMsI KBAHTOBOM
TCOPHHU, OIMUCHIBAIOIIIHNC
CTaIlMOHAPHBIE COCTOSHUS
KBAHTOBBIX CUCTEM U UX
SBOJIIOLIMIO B HEPEIATHBUCTCKON H
PEIAATUBUCTKON TEOPUH,
MpHUOIIKEHHBIE METOIBI pacyera
KBAaHTOBBIX CUCTEM C YUCTOM
PENATUBUCTCKUX MOTPABOK H
TPaHUIly UX IPUMEHUMOCTH,
OCHOBHBIC TTOJIOKEHHS TEOPUHU
KBaHTOBBIX TIEPEXOIOB U €€
MIPUMEHEHHUE K POCTEHIIINM
KBaHTOBBIM CUCTEMaM, KBAHTOBBIC
MIPEICTABICHUS O BAKyyMe, O
CTPOEHHUH aTOMOB, MOJIEKYI.

HE 3HAeT OCHOBHEBIE
YpaBHEHUSI KBAaHTOBOM
MEXaHUKHN
HEPEJSITUBUCTCKON 1
PEISATUBUCTKON TEOPUH,
HpI/I6J'II/I)KCHHI)IC METOAbI
pacue€Ta KBAaHTOBBIX
CUCTEM C yUETOM
PEIATUBUCTCKUX
MONPABOK U TPAHULLY UX
MPUMEHUMOCTH,
OCHOBHBIE MTOJIOKEHUS
TEOPHU KBAHTOBBIX
MIEpPEX0/I0B, KBAHTOBBIE
MIPEICTaBICHUS O
BaKyyMe, O CTPOCHHHU
aTOMOB M MOJIEKY.

3HAaET B IIEJIOM OCHOBHBIE
YpaBHEHUSI KBAaHTOBOM
MEXaHUKH
HEPEJISITUBUCTCKOM U
PEISATUBUCTCKON TEOPUH,
NpUOTMKEHHBIE METOBI
pacdera KBaHTOBBIX CUCTEM C
Y4ETOM PENATUBACTCKUAX
MIOTIPABOK M TPAHUILY UX
MIPUMEHUMOCTH, OCHOBHBIE
IOJIO’KEHUS TEOPHH
KBaHTOBBIX MEPEXOA0B
KBaHTOBBIE MTPECTABICHUS O
BaKyyMe, O CTPOCHHH aTOMOB
1 MOJIEKYJI, HO IOIyCKaeT
rpyOble OIMOKH

3HAaeT OCHOBHBIE
YpaBHEHUSI KBAHTOBOM
MEXaHUKH
HEPEJSITUBUCTCKON U
PEISATUBUCTCKON TEOPUH,
NPUOIKEHHBIE METO/IbI
pacdera KBaHTOBBIX CUCTEM
C YYETOM PEIATUBUCTCKHUX
MOTIPABOK M TPAHUILY UX
MPUMEHUMOCTH, OCHOBHBIE
MIOJIOKEHUS TEOPHU
KBaHTOBBIX MIEPEXOA0B
KBaHTOBBIE TIPECTABICHUS
0 BaKyyMe, O CTPOEHUH
aTOMOB M MOJIEKYJI, HO
JIOTTYCKaeT
HE3HAYHUTEIIbHBIC OIIMOKU

3HAET OCHOBHBIC
YpaBHEHUSI KBAHTOBOM
MEXaHUKH
HEPEJSITUBUCTCKON U
PEISATUBUCTKON TEOPUH,
NpUOTMKEHHBIE METOBI
pacdera KBaHTOBBIX
CUCTEM C yYETOM
PENATUBUCTCKUAX
MOTIPABOK M TPAHUILY UX
MPUMEHUMOCTH,
OCHOBHBIE ITOJIOKEHUS
TEOpPUHU KBAaHTOBBIX
MEPEXO0J0B, KBAHTOBBIE
MPEACTABICHUS O
BaKyyMe, O CTPOEHHH
aTOMOB U MOJIEKYIL.

Bropoii 3tan
(YpoBeHb)

YMeTh Nonb30BaThCA
MaTeMaTUYECKUM aIlapaToM
KBaHTOBOW TEOPHUHU U PELIATh

KBaHTOBBIE 3a/1a4U HE TOJIbKO IS
CHCTEM, COCTOSIIUX U3 OJJHOM

He ymeer
MaTE€MaTHYECKUM
arrnapaToM KBaHTOBOM
TEOPUH U pelIaTh
KBaHTOBBIE 3a/1a4

B nenom ymeer
MI0JIb30BATHCS
MAaTeMAaTU4YCCKHUM alrapaTomMm
KBaHTOBOW TEOPUH M pPEIIaTh
KBAaHTOBBIC 3a1a491 HE TOJIBKO

YMEET MOJIb30BaThCs
MaTeMaTUYECKUM
armnapaToM KBaHTOBOM
TEOpPUH U pelaTh
KBaHTOBbIE 3a]]a4U HE

YMEET MOJIb30BaThCS
MaTeMaTUYECKUM
arrnapaToM KBaHTOBOM
TEOpPUH U peLIaTh
KBaHTOBBIE 33/1a4M HE
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YJaCTHIIBI, HO 1 MHOTOYAaCTHIHBIC
3a7a4n. YMeTh aHaJIM3UPOBATh
KBaHTOBBIE MTPOIIECCHI, KBAHTOBEIC
MEPEXO/bl OT OJJHOTO COCTOSIHUS B
Ipyroe , 00BSICHATH IPHPOIY
KBaHTOBBIX 3()()EKTOB U SIBICHUIHA
MHUKpOMHpaA. YMETh OLICHUBATh
BKJIJT KBAHTOBBIX 3(PPEKTOB B
COOTBETCTBYIOIIHE SIBICHUS
MaKpoMHpa.

COCTOSIIIIAX U3 OTHON
YacTUILbl, HO U
MHOT'OYaCTHYHBIE
3anauu. He ymeer
aHAJIU3UPOBATh
KBaHTOBBIE MIPOIIECCHI,
KBaHTOBBIE TIEPEXO/IBI
OT OJTHOT'O COCTOSIHUS B
IpyToe , OOBSICHSITH
MPUPOAY KBAHTOBBIX
3 PEKTOB U ABICHUI
mukpomupa. He ymeer
OlICHMBATh BKJIAJ]
KBaHTOBBIX 3()(heKkTOB B
COOTBETCTBYIOILINE
SIBIICHHUSI MAKPOMHMPA.

IUTSL CUCTEM, COCTOSIIINX U3
OJIHOM YaCTHUIII, HO U
MHOTOYaCTHYHBIC 3a/1aun. B
LEJIOM yMEeT aHAJIM3UPOBaTh
KBaHTOBBIE ITPOLIECCHI,
KBaHTOBBIC MIEPEXOJIbI OT
OJTHOT'O COCTOSTHHSA B IPYTOE ,
OOBSCHATH IPUPOIY
KBaHTOBBIX 3P PEKTOB U
SIBJICHUY MHUKPOMUPA
OIIEHMBATh BKJIAJ] KBAHTOBBIX
a¢dexToB B
COOTBCTCTBYIOIINEC ABJICHUA
MaKpoMHpa, HO AOIyCKaeT
rpyObIe OMHOKH

TOJIBKO JIJISl CHCTEM,
COCTOSIILIUX U3 OJTHOMI
YaCTHIIbI, HO U
MHOTOYACTHYHBIC 33][a4H.
YMeeT aHaIu3upoOBaTh
KBaHTOBBIC MTPOIIECCHI,
KBaHTOBBIC MIEPEXOJIbI OT
OJTHOTO COCTOSIHUS B
IpyToe , OOBSICHSITH
MPHUPOJTY KBAHTOBBIX
3 PEeKTOB U ABICHHUI
MHKpPOMHpA, OIICHUBATH
BKJIaJ KBAHTOBBIX
3¢ dekToB B
COOTBETCTBYIOIUE SBICHUS
MaKpOMHpa., HO JOITyCKaeT
HE3HAYMTEbHBIC OIIMOKU

TOJIBKO JIJISl CHCTEM,
COCTOSLLIUX U3 OJHOMI
YaCTHIIbI, HO U
MHOTOYACTHYHBIC 33][a4H.
YMeeT aHaIu3UpOBaTh
KBaHTOBBIC MIPOIIECCHI,
KBaHTOBBIC MTEPEXOJIbI OT
OJTHOTO COCTOSIHUS B
Ipyroe , OOBSICHSTH
MPUPOJTY KBAHTOBBIX
3 PEeKTOB U SIBICHHIA
MHKpPOMHpA, OIIEHUBATh
BKJIaJl KBAaHTOBBIX
a¢dhexToB B
COOTBETCTBYIOIIIHE
SIBICHUSI MAKPOMHUPA.

Tperuii atan
(YpoBeHb)

BrageTs HaBBIKaMHU M METOAAMHU
peleHus OpoCTEHIINX
KBaHTOBOMEXaHHUECKUX 3a/1a4
PENATUBUCTKOM Teopuu. Braners
HaBbIKaMU ITOMCKa aHAJIN3a U
00paboTkn uHpOpMALINH U3
Pa3IMYHBIX HCTOYHUKOB (KHHTH,
JKypHaJIbl, HHTEPHET-PECYPCHI)

HE BJIaJICCT HAaBBIKAMU U
METO/aMH PELICHUS
MPOCTENIINX
KBaHTOBOMEXaHUYECKUX
3a1a4 PeISTUBUCTKOMN
teopun. He Brageer
HaBBIKAMU TTOMCKA
aHam3a U 00paboTKH
nH(pOpMaIUHU U3
Pa3INYHBIX HCTOYHUKOB
(KHUTH, XypHAJIbI,
MHTEPHET-PECYPCHI)

B menom BiageeT HaBBIKAMHU
1 METO/IaMH PEIICHHS
MPOCTENIIINX
KBaHTOBOMEXaHUYECKUX
3a7a4 peISTUBHCTKOMN
TEOPHHU TaKKe HABBIKAMHU
MOWCKa aHaIHu3a U
00paboTku nHpOpPMALIUN U3
Pa3IUYHBIX HCTOYHUKOB
(KHHTH, KYPHAJIbI, UHTEPHET-
PECypCHI), HO IOITyCKAaeT
rpyObIe OIIMOKY.

BIIa/IeeT HABBIKAMU U
METOJIaMU PEIICHHUS
MPOCTEUILINX
KBaHTOBOMEXaHUYECKUX
3a]1a4 PN TUBUCTKOM
TEOPHH TaKKe HABBIKAMHU
MIOWCKA aHAJIN3a 1
00pabotku nH(popMaIy 3
Pa3IMYHBIX UICTOYHUKOB
(KHUTH, )XypHAJIHI,
WHTEPHET-PECYPCHI) HO
JIOITYCKAaeT
HEe3HAYUTEIbHbIE OTHOKU

BJIaJieeT HaBbIKaMH U
METOAAMHU PEILCHUS
MPOCTEUIINX
KBaHTOBOMEXaHUYECKUX
3a7a4 peNATUBUCTKOM
TEOPHH TaKKe HABBIKAMH
MIOWCKA aHAIN3a U
00paboTku nH(popManuu
U3 Pa3IMYHBIX
HCTOYHHMKOB (KHUTH,
KYpHAJIbI, UHTEPHET-

pecypcs)

IIokazarenu C(I)OpMI/IpOBaHHOCTI/I KOMIICTCHIIUUA
KpI/ITepI/ISIMI/I OLCHHUBAHUA SABJIAIOTCS 63.]'[.]'[1)1, KOTOPBIC BBICTABIIAIOTCA IPEIIOAABAaTCIICEM 3a BUJbI ACATCIBHOCTU (OHeHO‘—IHBIe Cpe)ICTBa) 10

UTOTaM M3y4YEHHUS MOMAYJIeH (pa3[enoB AUCHUUIUIMHBI), TMEPEYUCICHHBIX B PEUTHHT-TUIAHE AUCUUIUIMHBL (0715 9K3aMeHa: TEKYIIUH KOHTPOIb —
MakcuMyM 40 0ayioB; pyOe)HBIH KOHTPOIh — MakcuMyM 30 OayioB, MOOIIPHUTENbHBIC Oamtel — MakcumyM 10; 0z 3auema: TEKyNMH KOHTPOIb —
MakcuMyM 50 0aioB; pyOeKHBIN KOHTPOIh — MakcuMyM S50 0asioB, MOOMIPUTENbHbBIE O0amibl — MakcumyMm 10).
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[ITxanbl OLIEHUBAHUSA:

(Ons ox3aMeEHa:
ot 45 110 59 6amI0B — «yIOBIETBOPUTEIHHO;
ot 60 10 79 6aTOB — «XOPOIIOY;
ot 80 0aIOB — «OTIIMYHO.

o8 3auema:

3auTeHo — oT 60 1o 110 peliTuHroBeIX 6ayIoB (BKIIOYas 10 moompuTensHBIX OaIoB),
He 3a4TeHO — OT 0 70 59 pEHTHHTOBBIX OAJLIOB).
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4.2. TunoBbie KOHTPOJIbHbIE 32/IaHUS WM NHbIE MATePHAJIbl, HeOOXOAUMbIE [JIl OLleHKHU
3HAHUI, YMEHUIi, HABLIKOB M OINBITA AeATEJIbHOCTH, XaPAKTEPHU3YIOIIHUX ITANBI
(opMmupoBaHus KOMIETEeHIIN B poLecce 0CBOeHHs 00pa30BaTeIbLHOM NPOrPaMMBbl.
MeToanuyeckne MaTepuaJibl, ONpeaesioIme Npoueaypbl OLeHUBAHUS 3HAHUI, YMEHM,
HABBIKOB M ONBITA 1eITEJILHOCTH, XapaKTePU3YIOIIUX 3Tanbl GOPpMUPOBAHNS
KOMIIeTeHIN i

DTarbl
OCBOEHUS

Pesynbratel 00y4eHus

KoMmnerenmus

O1eHOYHBIE CpeCTBA

1-i oran

3HaHus

1. 3HaTh cucTeMy 0Opa3os,
MPE/ICTABICHUH U MPUHIIUIIOB,
JIOXKAIIUX B OCHOBE KBAHTOBOW TEOPHH,
POJIb TAKUX TOHSTHIT KaK «BOJIHOBAsI
(byHKIH», «pU3HUecKas BETUUNHAY,
«COCTOSIHME CHCTEMBIY,
«HabiromaeMble U HEHA0II0 1aeMble
BEJIMYUHEI» U T.JI.

OIIK-1

2. 3HaTh 0COOEHHOCTH METOIOB
OMKCaHus, 00BEKTOB SIBICHUMH,
HUMEIOIINX MECTO B MUKPOMHUPE,
pa3uyHbIe MPEICTABICHUS KBAHTOBBIX
cUCTEM, 00J1aCTh X HCIIOJIB30BaHMS U
CIOCOOBI MIEpexo/ia OT OJHOTO
MPEJICTABICHUS K IPYTOMY.

OIIK-1
OIIK-2

KOHTPOJIbHBIE PAOOTHI; TECTHI;
pelIeHne 3a1ad Ha
CEMUHAPCKUX 3aHATHAX

2-i1 oTaI

YMeHus

1. Ymets nons3oBaThes
MaTeMaTHYECKUM alnapaToM
KBaHTOBOH TEOPUHU U pelIaTh
KBAaHTOBBIC 3a/1a4 HE TOJIBKO IS
CHCTEM, COCTOSIIMX U3 OJHOMU
YacTUILIbI, HO U MHOTO4aCTUYHbBIE
3a/1a4u.

OIIK-3

2. YMeTh aHaIN3UpOBaTh KBAHTOBBIE
MPOLIECCHI, KBAHTOBBIE TIEPEXObI OT
OJIHOTO COCTOSIHHS B PYroe,
OOBSCHSATH MPUPOIY KBAHTOBBIX
3((heKTOB U ABICHUI MUKPOMHDA.

OIIK-2, OIIK-1

KOHTPOJIbHBIC pa6OTI>I; TCCThI;
peureHue 3ajia4d CCMHUHApCKUX
3aHATHUAX

3-i1 oTan

Bnanets
HaBBIKAMH

1. Bnagers NOHATHIHBIM U
MaTeMaTHYECKUM aImapaToM
KBaHTOBOI MEXaHHKH.

OIIK-2, OIIK-1

2. BnazgeTh HaBBIKAMH U METOJaMU
pelIeHus] MPOCTENIINX
KBaHTOBOMEXHHUYECKUX 3a7a4
HEPEISITUBUCTCKOM U PEJIATUBUCTKON
TEOPHUHU.

OIIK-1

KOHTPOJIbHBIC pa6OTI>I; TECThI;
peueHue 3ajaa4d

PeiTuHr—I171aH AUCIIUTIIIMHBI IMMPEACTABJICH B ITPUIIOKCHUHN 2.

4.3 Peiimunz-nian OuCUunIuUHbL
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IK3aMEHALNOHHEIE OHJIEThI

[TpumepHBIe BONIPOCHI ISl pyOeKHOT0 U IPOMEKYTOUHOTO KOHTPOJIS

N

o ok

© o~

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

21.
22.
23.

24.

25.

26.

217.

28.

29.
30.

31.
32.
33.

Teopus BO3MYIIEHUI B CTALIMOHAPHBIX COCTOSIHUAX C AUCKPETHBIM CIIEKTPOM.
Teopust BO3MYILEHUN IIPY HAJTUYUU BBIPOXKICHHUS.

Teopus kBaHTOBBIX Iepexoa0B. O01ee BbIpaKEHHE AJIs1 BEPOSITHOCTH IIEpexoa U3
OJIHOT'O COCTOSIHUS B IPYTO€.

AnunabaTuyeckoe M BHE3AITHOE BKIIIOYEHNE B3aUMOICHCTBUS.

BeposTHOCTB 1Iepex010B MO BIUSHUEM BO3MYILECHHM, 3aBUCAILIUX OT BPEMEHH.
BeposarHocTs nepexozna B equHuILly BpeMeHU. [lepexons! B cirydae HEPEPBIBHOTO
crekrpa. Ilepexosl o 1elcTBUEM IEPUOIUYECKOIO BO3MYILIECHHUS.
[Tornomenue u n3myuenue ceera. BepodarHocTs nepexoza.

CrioHTaHHOE M HHAYIIpOBaHHOE n3nydenue. Kosppuumentsr DiiHmTeiiHa.
[TonsiTue o kBaHTOBOM panuodusuke. Jlazepsl U Ma3epsl.

. HpI/IHL[I/IH COOTBCTCTBUA. BCPOSITHOCTB CIIOHTAHHBIX U BBIHYKACHHBIX IICPEXOI0B.

HMHTEHCUBHOCTD U3IIyYECHHUS.

[IpaBuna or6opa. [IpaBuna orbopa ocuuisiTopa. UHTEHCHBHOCTD U3ITYyYCHUSI.
[TpaBuna or6opa i ONTUYECKOTO 3JEKTPOHA B BOJIOPOIONIOI00HOM aTOME.
DneMeHTapHbIe YacTULIbI B KBAaHTOBOW MexaHuke. Y paBHeHue Kielina-I'oprona.
PenstuBucTCKUE YpaBHEHMSI C HYJIEBBIM CIIMHOM.

PenaruBucrckoe ypaBHenue Jupaka.

Pemenue ypaBuenus upaka st CBOOOTHOM YaCTHIIBI.

CocrosHue ¢ orpunarenbHoit sHeprueil. [lonsaTre 06 31eKTPOH-TIO3UTPOHHOM
BakyyMe. HacTuipl 1 aHTUYaCTHULIBL.

MoMeHT KoanuecTBa ABMXKEHHU 1eKTpoHa B Teopun Hupaka. Criun. [loaHbit
MOMEHT KOJIMYECTBA JIBUIKEHUS.

PenATuBUCTCKHE TONIPaBKU K ABUKEHUIO 3JIEKTPOHA B 3JIEKTPOMAarHUTHOM I10JI€.
VYpasuenue [laynnu. CinHOBBIM MarHUTHBI MOMEHT.

CrnimH-opOuTaIBPHOE B3aUMOACHCTBHE.

ATOM BOJOpO/ZIa C YYETOM CIIMHA JJIEKTPOHA. DHepreTuueckue yposHu. [Ipasuna
0oTOOpa C Y4eTOM CIHMHA 3JIEeKTpoHa. TOHKasi CTPYKTypa aTomMa BOJIOpO/a.
JI>m60Bckuii ciBur. CBEpXTOHKAs CTPYKTYpa.

KoBapuantnas ¢popma ypaBHenus lupaka.

3apsn0Boe conpsbkeHue. YacTUIbl 1 aHTUYACTHLIBI.

VYpaBHeHus Jlupaka Ui 4acTULBI C HYJIEBOM Maccol nokos. HeldTpuHo.
CrnimpanbHOCTh. IHBapHaHTHOCTh HEUTPHUHO OTHOCUTEIHHO KOMOMHUPOBAHHOM
unBepcun. CPT-uHBapuaHTHOCTD.

ATOM BO BHEIIHEM MAarHUTHOM I10Jie. AHOMAJIbHBIN U HOPMaIbHBIN 3 (HeKThI
3eemaHa.

A ekt [Tamena-baka.

O¢ddext UlTapka.

KBaHTOBBIE CHCTEMBI, COCTOSIIIME U3 OAMHAKOBBIX yacThll. Y paBHeHue Lllpennnrepa
JUIs cucTeMbl yacTull. [IpyHIMI TOKECTBEHHOCTH MUKpoyacThll. Oneparop
nepectaHoBok. Cucremsl 003e-yactull ¥ pepmu yactu. [Ipunnun ITaymnu.
BonHoBble pyHKIIMM [T cUCTEMBI YacTull, pepmu U 603e yactull. CHMMETpUYHBIE U
aHTHCUMMETpHUYHBIEe BoHOBBIE pyHKIMH. Cxema FOHra.

Teoprst OCHOBHOTO COCTOSIHUSI aTOMOB € JIBYMSI DJIEKTPOHAMM.

Bo30yxnennsie coctosiHus aroma reus. [lapa u oprorenuii. OOMeHHas YHEPTusl.
OOMeHHOE B3aUMOIENCTBHE.

Bapuaunonnsie metonsl. Meroasl Xaptpu-Poxa.

Meron Tomaca @epmu.

3arnosHeHHE ANIEKTPOHHBIX 000sI0uek aTtoma. [lepuonnyeckas cucrema Menzeneesa.
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PenkoszemenbHbIC METAIITBL. 3aypPaHOBBIC AJIEMEHTHI.

34. CriekTpaibHbIC U PEHTTEHOBCKUE TEPMBI CIIOKHBIX aTOMOB L-S-CBsi3b. J-J-CBS3b.

35. OCHOBHBIC BUJIBI XUMUYECKOW CBS3H. ATMabaTUYECKOe MPUOIMKCHHE.
["omeomnonsipHbIEe ATOMHBIE MOJIEKYJIBI.

36. Teopust BaJIeHTHOCTH.

37. Cuiibl Ban-nep-Baanbca.

38. DHepreTHUecKue YpOBHH JBYXaTOMHBIX MOJICKYII.

39. Teopus ynpyroro paccessHusi. AMILIUTYa U AuddepeHIInaIbHOe CCUCHHE
paccesiHus. BopHOBCKOE IPUOIIMIKEHNE U YCIIOBUS €r0 IPUMEHUMOCTH.

40. bopHoBCKO€E NPUOINKEHHE ISl PA3TUYHBIX CIIy4aeB paCCEHBAIOIINX MOJIEH,
HKpaHUPOBAHHOE KYJIOHOBCKOE 1oJie, moTeHuuan ["aycca, chepuueckas
MOTEHLIMaIbHAs sIMa.

41. PaccestHre OBICTPO 3apsKEHHBIX YACTHI] aTOMaMH. ATOMHBIN (hopM-DakTop.

42. OCHOBBI KBaHTOBOW TEOPUU TBEPJOTO Tela. DIEKTPOHBI B IEPUOTUUECKON CUCTEME.

43. OCHOBHBIE ITOHATHUS 30HHOM TEOPHH.

Oo0pa3zen 3k3aMeHAMOHHOT0 OnJIeTAa:
[TpuBeneH B npuiioxeHuu 3.

[lepeBon ouenkun u3 100-0ayIbHON B YeThIpeXOAIBHYIO TMPOU3BOIUTCS CIIEAYIOIINM
obOpazoM:
- omin4HO — OT 80 10 110 G6amtoB (Bkitouas 10 moonputenbHbIX 0aioB);
- xoportio — ot 60 1o 79 6anoB;
- YIOBJIETBOPUTEIIBHO — OT 45 110 59 6aiios;
- HEYJIOBJIETBOPUTEIHLHO — MeHee 45 6allyioB.

Kpumepuu ouyenku (¢ 6annax):

(30 6a10B)

OTBeT Ha BOIIPOC JAOJKEH MOKa3aTh IMTyOOKue, MpoUHble 3HaHUs cTyieHTa. OTBET JOKEH OBbITh
JIOTUYHBIM U JT0Ka3aTedbHbIM. CTyIeHTY HE0OXOIUMO 3HATh OCHOBHBIE TIOHSATHUS, TEPMUHBL,
pa3BEpHYTHIE ONPECIICHHS, HCTIOIB30BaTh COBPEMEHHbIE JaHHbIC HayKu. CTYJIEHT JOIKEH
YCTaHaBIMBATh IPUYUHHO-CIICICTBEHHbBIE CBA3H, IPUMEHATh 3HAHHS B HOBOW CUTYaIUU.
CTyaeHT 10KeH MPOoJEMOHCTPUPOBATh YMEHUE JIeNIaTh apTYMEHTUPOBAHHBIE BHIBOIBI.

(20 6an10B)

OTBeT cTyAeHTa NODKEH MOoKa3aTh rTyOOKue, MpouHble 3HaHusA. OTBET J0KEH ObITh JIOTHYHBIM
U Joka3zarenbHbIM. CTyIeHTy HEOOXOJUMO 3HATh OCHOBHBIE MOHSTHS, TEPMUHBI, pa3BepHYTHIE
onpejeNeHusi, MCIOJIb30BaTh JaHHbIE CcoBpeMeHHOM Hayku. CTyAeHTy Heo0X0oAuMO
YCTaHaBIUBATh IMPUYMHHO-CIECICTBEHHBIE CBSA3M, HM3Jararb Marepuag C Y4YETOM IPUHIIMIIOB
OOBEKTUBHOCTH W HAy4YHOCTH. B o0OTBeTe JOMycKarOTCs OTACNbHBIE HECYIIECTBEHHbBIS
HETOYHOCTH.

(10 6ans10B)

OTBeT Ha BOIPOCH! JOJKEH IMOKa3aTh 3HAHUS MOCTABJICHHBIX BOMpocoB. HeoOxommMo 3HATH
OCHOBHBIC TIOHSITHSI, TEPMHHBI, pa3BEPHYThIE ONpeneTeHus, (paKkTUUECKH MaTepHall,
WCIIOJIb30BaTh JaHHBIE COBPEMEHHOM Hayku. B OTBeTe MOryT AOMYCKaThCsl CYLIECTBEHHbIE
OMMOKH M HETOYHOCTH.

(0 6an10B)

OTBeT Ha MOCTaBJIECHHBIC BOMPOCHI MMOKA3bIBAET HE3HAHNUE €T0 COJEPKaHUsI, OCHOBHBIX MOHSATHH,
TepMUHOB. CTYZICHT HE YMEET yCTaHaBIMBATh MPUUMHHO-CIIECCTBEHHBIE CBS3H, U3J1araTb
MaTepHa ¢ Y9eTOM MPUHIIUIIOB HAYYHOCTH U 0ObEKTUBHOCTH, AHAIM3UPOBATh YKa3aHHBIE
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uctouyHukd. OTBET CTyJEHTa HE COOTBETCTBYET BOMPOCY, a TAK)KE MPHU OTCYTCTBUU OTBETA U
IPU OTKa3e OT OTBETA.

[IpemogaBaTenb MOKET OOMIPUTH CTYACHTOB 33 YYaCTUE B HAYYHBIX KOHPEPEHIUSX,
KOHKYpPCax, OJIMMITNAJIAX, 332 aKTHBHYIO paOOTy Ha ayIMTOPHBIX 3aHATHUSIX, 3a ITyOIHKAIIMH
cTaTei, 3a paboTy CO IIKOJIbHUKAMH, BRITIOJTHEHHUE 3a/IaHU TTOBBIIIICHHON CIIO)KHOCTH B BHJIC
MOOIIPUTENBHBIX OaJIOB (10 10 GayoB 3a cemectp).

3aueTHasi KOHTPOJILHAsA padoTa.

Y4eOHBIM IUTAHOM 10 AucHMIUIMHe «KBaHTOBas Teopus» MJIsA TNPOBEPKH YPOBHS
YCBOCHHUS HEOOXOAMMBIX KOMIIETCHIIUN MPEIyCMOTPEHA KOHTPOJIbHAs padoTa B 7-M cemecTpe,
KOTOpasi UMEET CTaTyC UTOTOBOM, 3aYETHOH KOHTPOJBHON paOOThI MO MPAKTHICCKUM 3aHATHSIM
(pemenue 3amay). BeimonneHne 3Toil KOHTPOJIBLHON pabOTHI SABISETCS 005A3aTENbHBIM yCIOBUEM
JIOITycKa K dk3amMeHy. KoHTpobHas paboTa COAEpKUT 5 3a1a4, BpeMs BbITOJHEHUS 90 MUHYT.
Pemtenne oxguoii 3amaun onennBaercsa B 20 0aJUIOB.

IIpumep BapuaHTa 324€THOM KOHTPOJIbLHOH padoThI.

1) Haiitu AT, A*, A" JUISL A paBHOTO |:X, rae L = [Fx r)]
d 2
2) HaiiT pe3ynbTar ACHCTBUS ONEPATOPOB —— X,

2
2 \/;j Ha gynkmmio f(x) =e® n
dx

2|

CPABHUTb HX.
3) Beraucants nepecranosounoe cootnomenue |X, Py f(X) Py |

4) HaiiTi KOMMyTaTOp BU/A l(ﬁ_j) H |, rue H -oneparop Iamunsrona wacTuusr,
HaxoJsielicsa B moTeHuuaibHoM moine U (F) .

~ A

5) Omnepatopsl A u B ynoBineTBopsioT KOMMYTaTUBHOMY COOTHOLIEHHIO |_A, |_3>J=l. Haiitu

b
A8
KpHTepHH OLICHUBAaHUA 3a1a4 3a4YeTHOM KOHTpOﬂbHOﬁ paﬁOTbl:

- 16-20 6amioB BEICTABIISIETCS CTYJICHTY, €CIIN MIPEJICTABICHO TIOJTHOE PEIIeHUE 3a7a9i, KOTOPOe
MOJKET COJIEPKaTh MEJIKHEe HETOUHOCTH UJIM HEJOCTATOUHYIO apTyMEHTAIUIO [IIar0B PeIIeHHUS,

- 11-15 GanioB BBICTABIISIETCS CTYJEHTY, €CIIM TIPU BEPHOM pPEIICHUH B 00II1eM BUJIE JOIYIIEHA
omrMOKa B YMCIOBBIX pacueTax Wi MpU MPaBUILHOM OTBETE OMYIIEHBI HEKOTOPHIE
MIPOMEKYTOUYHBIC ATAIBI PEIICHUS WK JOMYIICHA HEMPUHIIUITHATBHAS OIIMOKA B UCXOTHBIX
YpaBHEHHUSX;

- 6-10 GayuTOB BBICTABISAETCS CTY/ACHTY, €CIIH OTCYTCTBYET OJTHO M3 HEOOXOIMMBIX HCXOIHBIX
yYpaBHEHUU WM JOMYIIIeHA TPUHIIUIIAATbHAs OIIMOKA B UCXOHBIX YPaBHEHHSIX, HO
MPHUCYTCTBYIOT MTPABWIBHBIC PACCYKICHHS U ICHCTBUS, HAPABJICHHBIC HA ITOJIyICHHUE OTBETA

- 1-5 6annoB BeICTaBIAETCS CTYAEHTY, €CIIM BEPHO 3aIlMCaHa TOJIBKO YaCTh HEOOXOAUMBIX
UCXOJHBIX YPABHEHHM, TIPH TOM OTCYTCTBYIOT KaKue-TH00 MaTeMaTHIeCKHe MPeoOpa3oBaHusl,
HaIpaBlIEHHBIC HA TIOJyYEHNE OTBETA WM OHU OIIUOOYHBI.

- 0 6aJUTOB CTaBUTCS MPU OTCYTCTBUU OTBETA WJIH MPH TTOJTHOCTHIO HEBEPHOM OTBETE WIIH KOT/Ia
peleHrne He COOTBETCTBYET YCIOBHUIO 3a/1a4H.
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Kpurepun oneHuBaHNs 0CBOCHUSI KOMIIETEHIMIA 110 324eTHOH KOHTPOJIbHOM padore

DTalsl Pesynbratel 00y4eHus Komnerenim | Kpurepuu oueHuBanus
OCBOEHUS P
«HEe «3a4TEHOY
3aYTEHOY
1-i stan 1. 3Hath cucteMy 00pa30B, PECTaBICHUN 1 OIIK-3 He 3naer | 3Haer
MIPUHIIUIIOB, JIEXKAIIUX B OCHOBE KBAHTOBOM
3HaHusg TEOPUHU, POJIb TAKUX TIOHATHUN KaK «BOJIHOBAs

byHKIH», «DU3NUeCcKas BETUUUHAY, «COCTOSHUE
CHCTEMBI», «HAOII0aeMbIe U HEHAOIIO JaeMbIE
BEJIMYUHEI» U T.1.

2-# aTan 2. 3HaTh 0COOCHHOCTH METOIOB OIMCAHMUS, IK-1 He ymeer | Ymeer
00BEKTOB SBJICHUH, HMEIOIIIX MECTO B
YmMenuns MHKPOMHDE, Pa3INYHbIC IPEACTABICHHSA

KBaHTOBBIX CHCTEM, 00JIaCTh UX HCIIOJIb30BaHUS U
CHOCOOBI Nepexo/ia OT OAHOTO IPEICTABICHUS K
Jpyromy.

1. YMeTh MoJIb30BaThCs MATEMATHYCCKUM OIIK-3 He ymeer | Ymeer
amnmapaToM KBaHTOBOI TEOPUH U PElIaTh
KBAHTOBBIC 3aJIa4X HE TOJBKO JUIS CHCTEM,
COCTOSIIIIUX U3 OJHON YaCTHUIIBI, HO U
MHOTOYaCTHYHbIC 331a4H.

2. YMeTh aHaIM3UPOBaTh KBAHTOBBIE IPOLIECCHI, [K-1 He ymeer | Ymeer
KBaHTOBBIC IIEPEXO/IBI OT OTHOTO COCTOSHUSA B
Jpyroe, OOBSCHATH IPUPOAY KBAHTOBBIX

93¢ (PEKTOB U SIBICHIA MUKPOMHPA.

3-ii sTan 1. Bnagers MOHATHIHBIM U MaTEMaTHUECKUM OIIK-3 He Bnaneer
anmapaToM KBaHTOBOH MEXaHHUKH. BIIaJiceT

Bnanets 2. BnageTs HaBbIKAMH U METOJJAMU PELIEHUS TIK-1 He Bmaneer

HaBBIKAMHU | TPOCTEHIINX KBAHTOBOMEXHIYECKUX 33124 BIIaJiceT

HEPEJITUBUCTCKOMN U PEIITUBUCTKON TEOPHH.

Kpurepusimu onieHUBaHHUS OCBOSHHSI KOMIETSHIIUI CITy>KaT OaIbl, MOJTy9eHHBIE 32
BBINIOJTHEHUE 3a4€THON KOHTPOJIbHOW paboThl. Kaxknoe u3 nsitu 3aganuii oneHuBaercs B 20
Oas10B, MakcCHMalbHasi CyMMapHas OIIeHKa 32 KOHTPOJIbHYIO paboty -100 6asios.

[Ikana nepeBosa cyMMapHOro 6asia B IByXypOBHEBYIO OLIEHKY:

- 0-59 6anoB — «HE 3aUTEHO»

- 60-100 GanyoB — «3a4TEHON.

KpOMe HWTOrOBOM 3a4yeTHOM KOHTpOJ’IBHOfI pa6OTBI B Ka4e€CTBC OLCHOYHBLIX CPCACTB
OCBOCHU KOMHGTGHHI/Iﬁ MPUMCHAIOTCS TAKXKE KOHTPOJIbHBIC pa6OTBI MO0 OTACJIBbHBIM MOAYJISIM U
TEMaM IIPOrpaMMhbl.

KonTtpoabsHnas padora

[Ipumep BapraHTa KOHTPOJIBHON pabOTHI:

1. Haiitu xommyTtaTOp [xj, Lk], rne L, -K — xommoHeHTa omeparopa MOMEHTa HMITYJIbCa

L=[rp].

A

2. DpmutoB omepatop | yaOBIETBOpsET CooTHOmeHMIO: f2=af,Tme @ — BeleCTBEHHOE
yucio. KakoBel COOCTBEHHBIE 3HAUEHHUS TAKOTO orepaTopa’?
ma®x? .
3. U(x)= — (rapmoHunyeckuil ocumiATop). Haiitu cnextp oneparopa I'aMunbsToHa H .
~ a b "+ .
4. lano L = (b* ) = L. Haiiru C3.
c
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5. B coCTosSsHHMH, ONHKCBHIBAEMOM BOJHOBOM  (pyHKIHEH Uim (6, ®) = Y1n(6, ©)
IPOCTPAHCTBEHHBIA POTATOP UMEET OIPEAEIICHHOE 3HaY€HHEe MOMEHTA M €r0 MPOEKIIMU Ha OCh
O;. Haiitu cpenuue 3nadenust L5 u L3 B 910 cucreMe.

Pemenue 3agau
KpuTtepuu onenku (B 6a/11ax)

[IpuBeneHo moJiHOE MPaBUIBHOE PEIICHHE, BKIIIOYAIOIIEE MPABWIBHBIA OTBET U 1 bann
MCUEPIBIBAIOIINE BEPHBIE PACCYXKIEHHUS C MPSIMbIM YKa3aHHEM HaOII0JaeMbIX

SIBJIEHUW U 3aKOHOB

Jlan npaBUIBHBINA OTBET, U MPUBEACHO O0BSCHEHHUE, HO B PEIlIEHUU UMeroTcs onuH 0,5 6annos
WJIM HECKOJIBKO HEI0CTATKOB

Her npaBunsHOro orBera 0 6annos

I[IpumepHBIe BONPOCHI 1JIs1 TECTUPOBAHUSA
1. Bo3MOXxHa JHM B PEISTHBHCTCKOW KBAaHTOBOW MEXAHHMKE JIOKAJIHM3AIMs YaCTHUIBl B CKOJb
YTOJHO MaJIoi 00JacTu IpocTpaHcTBa?
1) a BO3MOXHA, WHAYE 3aBHCUMOCTh BOJIHOBOW (DYHKIIMH PEISITUBUCTCKOW YacTUIBI OT
KOOPJMHATHI (KOOPINHATHOE MIPEICTABICHNE) Tepsia Obl CMBICIT;
2) HEeBO3MOXKHA B TPOCTPAHCTBE, NMHEHHBIE pa3Mepsl KoToporo MeHpme 71/4MC, T.k. B
IPOTHBHOM CITy4yae, B CHJIy COOTHOILIICHUI HEOTPeIeIeHHOCTEH, yacTriie OyAeT coo0maThCs

sueprus p°/2m>2m c?, koTopas Heo6X0aUMa [1isl 06PA30BAHHS TAPbI YACTHII;

3) na BO3MOXHA, HO B CHIy COOTHOUIEHHs HeompezeneHHocTH ['eiizenbepra,
HEOIpeeIEHHOCTh B UMITYJIbCE YAaCTHUIIbl, OYJET CKOJIb YTOJHO BEIHKA;
4) HeBO3MOXHa, T.K. COIJIaCHO Jie bpoiiito, yacTuia - 310 ecTh BOJIHA, a /I BOJIHBI IOHSATHE
JIOKQJIM3allMY B ONPEJCIIEHHOM TOUKE MPOCTPAHCTBA OTCYTCTBYET.

2. Kakue KOHKpeTHbIE COOOpaKeHUs JIeKAaT B OCHOBE (DOPMAILHOTO BHIBOJIA PENIATUBUCTCKOIO
ypaBHeHus lupaka?
1) YpaBHeHME HOJDKHO YJIOBIETBOPATH MPHHLUIY CYNEPIO3UIUH, 3aKOHY COXpPaHEHMS
YKClla 4YacTULl U 3apsia;
2) ypaBHEHHME JOJDKHO OBITh JIMHEHHBIM U JIOJDKHO OIMCBIBaTh COCTOSIHMS BCEX YacTHI,
JOBUKYIIUXCS C PEJIATUBUCTCKMMHM CKOPOCTSMHU 3) YypaBHEHHE JIOJDKHO OIMCHIBATh
B3aMMOJIEICTBHE BCEX DJIEMEHTAPHBIX YaCTUIl U MX B3aMMHBIE NIPEBPAILCHUS;
4) ypaBHEHUE JOJDKHO OBITh ypaBHEHHEM | MOpsiIKa OTHOCUTENHHO BPEMEHHU, PESITUBUCTCKU
WHBAapUAHTHBIM U JOJDKHO yJOBJIETBOPSTH IPUHLIUITY CYNEPIO3ULINY;

3. PensaruBucrcroe ypaBHeHue Jupaka st cBOOOIHOM YaCTUIIBI IMEET BHI:
) E=cptrmc:; 2 BB lrenyn 3 in? - caprmct By,

dt ot in ot
212
4) f‘f:[hzvz -m,c vy ;
c” ot

4. BelpaxkeHue IS TUIOTHOCTH IOTOKA BEPOSTHOCTH | JUIS PEISTHBUCTCKOM YaCTHIIBI C
BOJIHOBOH (pyHKIMEH P (B paMkax Teopuu Jlupaka) uMeeT BUJ:
) j=cyray; Q)j=y ay ;3) j=cyay’; 4) j=y py.

5. Kakoe u3 nepedncieHHbIX MPEATIOKEHUN SBISETCS CIEICTBUEM PELICHUS PEISTUBUCTCKOTO
ypaBHeHUs [lupaka 1715t cBOOOHOTO IBMYKEHUSI MUKPOUYaCcTHIL?
1) mpu JBUKEHUM C PEISATUBUCTCKUMHU CKOPOCTSIMH CYIIECTBYET OTJIMYHAs OT HYJs

BEPOATHOCTh TOTO, UTO YACTHIA POIET CKBO3b noTeHmansHbii 6apsep U (X) > E .
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2) nns 060uX pemieHui ABe KOMIIOHEHTHI BOJIHOBOUW (DYHKITUHU BCET/Ia Mallbl, a ABE APYTHUE —
Bceraa OOJIbIINE;

3) HanM4Ke CIMH-OPOUTAIBHOTO B3aUMOJICHCTBUS;

4) cyiiecTByeT JBa THUIA PEIICHUN, COOTBETCTBYIOLIUE MOJIOKHUTEIbHBIM U OTPUIIATEIbHBIM

3HaueHusM oneprun B =C.| p*+mic?;

6. Moryt n pensTUBUCTCKHE YacCTHIIBI B KBAHTOBOM MEXaHUKE B COCTOSHUU CBOOOIHOTO

JBUKCHHS UMETh OTPULIATEIIBHYIO SHEPIHUIO?

1) MoryT, T.K. 4acTulia ¢ OTPULATENILHON dHEpPrueil NPUHIUINAIBHO HUYEM HE OTIMYAETCs

OT YaCTUIIbI C ITOJIOKUTEIILHON SHEPIUel; 2) 1a MOT'yT, T.K. BOJIHOBbIE (DYHKIIMM COCTOSIHUMN C

MOJIOKHUTETIBLHOHN SHEprHel He 00pa3yloT NOJIHYIO CHCTEMY (YHKIIHIA;

3) He MOryT, T.K. B COCTOSSHUM CBOOOJHOIO JBM)KEHHUS YacTUIbl OONaJat0T TOJBKO

KMHETUYECKOM DHEpPrueH, a OHa BCEra MOJI0KUTEIIBHA,

4) He MOryT, T.K. YaCTHMLa C OTPULIATEJILHOW 3HEprueil moria Obl CIyXKHUTh OECKOHEUHO

OO0JIBIIUM UCTOYHUKOM PAaOOTHI.

7. Kakue U3 nepedncieHHbIX (PaKTOB MOTYT ObITh OOBSICHEHBI Ha OCHOBE IpE/ICTaBIICHUM
Hupaka 00 37eKTPOHHO-TIO3UTPOHHOM BaKkyyme?

1) Hanuuue ciupanbHOCTH Y HEUTPUHO;

2) Hanuuyue BHYTPEHHEH cTeneHu cBOOO/IbI YaCTHIIbI - CIIUHA;

3) BO3MOXXHOCTb B3aMMOIPEBPALLICHUI MPOTOHA B HEUTPOH M OOpPAaTHO C HUCIYCKAHUEM U

HOTJIOUIEHUEM [TO3UTPOHOB U 3JIEKTPOHOB;

4) BO3MOXHOCTb IOJ1 ACHCTBUEM JIEKTPOMArHUTHOI'O MOJIsI 00pa30BaHUs MAPhl «AJIEKTPOH-

TO3UTPOHY, ecii Heprus hoTona /iw Gombuie, vem 2M,C°, T.e. >2mM C’.

8. UeMy paBHBI COOCTBEHHBIC 3HAYCHHS OIIEPaTOpa MPOCKIHH MOJHOr0 MoMeHTa J , ?
1) J,=Am, m=m, £1/2, m =0,£1,+£2,£3,...;

2)J,=hrm, m=0,£1,+2,%3,...,

3) J,=n(j+D), j=I1£1/2, 1=0,£1,+2,....;4) J, =hs, s=11/2.

9. Kak BBIpAXKXAETCs OI€paTop CIMHOBOIO MarHUTHOIO MOMEHTa U ?

D=l 2) fi=—8; 3 i=—
2m,C m,C m,c

10. Yro npezcrasisier coOO0H orepaTrop KOHTAKTHOTO B3aUMOJICHCTBHSA?

1) OH ompezensier B3aMMOJEHCTBUE HIIEKTPOHA C HYJIEBBIMU KOJIEOaHUSAMH BaKyyMa;

2) oH 00YCJIOBJIEH PENSTUBUCTCKOMN 3aBHCUMOCTBIO MAaCChl YaCTHIIBI OT CKOPOCTH;

3) OH ompezenser JONOJIHUTENBHYIO SHEPIHI0 B3aUMOJAECIHCTBHS 3JIEKTpOHA C SIPAOM B S-

COCTOSIHUSIX;

4) oH 00yCIIOBJIEH B3aUMO/IEHCTBUEM MarHUTHBIX MOMEHTOB 3JIEKTPOHA U s/pa.

11. Yem oOycioBieHO CIUH-OpOUTATBLHOE B3aUMOIeHCTBIE?

1) OHO omucChIBaeT B3aUMOJIEHCTBUE CHMHOBOTO MOMEHTa C OpPOMTAJIbHBIM MarHUTHBIM

MOMEHTOM;

2) oHO 00YCIIOBIIEHO PEISATUBUCTCKON 3aBUCUMOCTBIO MacChl OT CKOPOCTH

3) OHO OMHCHIBAET B3aUMOJICHCTBHE MATHUTHOTO MOMEHTA JJIEKTPOHA C MATHUTHBIM TIOJIEM;

4) OHO oONMCHIBAET B3aUMOJICHCTBUE MAarHUTHOTO MOMEHTa JBHXKYILEHCS 4YacTULBl C

ANEKTPUUECKUM TI0JIEM;.

(B+1/20); 4) =8,

12. K ueMy HpHBOAMT ydeT PeIATUBMCTCKHX mompaBok mopsgka (V/C)® B omeparope

["aMunbTOHA A1 BOJOPOAONIOI00HOrO aToMa?
1) K IIOTHOMY CHSITHIO BBIPOYKIEHHS 2N — KPaTHOTO BBIPOYKIEHHOTO YPOBHS;
2) K YaCTHIHOMY CHATHIO 2N? — KPaTHOTO BHIPOYKIEHHOTO YPOBHS;
3) K MOSIBJICHUIO CBEPXTOHKOM CTPYKTYpPbI SHEPIeTUYECKHX YPOBHEH JIEKTPOHA;
4) K OpHeHTalUU CIIMHA JIEKTPOHA OTHOCUTEIBHO CIIMHOB SJIEP.
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13. Kakue sHepreTuuyeckue ypOBHH TOHKOH CTPYKTYpPbI BOJOPOJOIONO0OHOTO aroma Jaxke
IPU y4eTe PEISITUBUCTCKUX MONPABOK OCTAIOTCS BBIPOXKICHHBIMU?

1) Vposuwu, y kotopix N—u | — opunakossle, a kBaHTOBBIE UKCTA | 1 M, — pasHele
2) ypoBHH, y KoTopsX |,| u M, — oaMHaKoBkIE, a N — pa3HbIc;

3) ypoBHH, y KOTOpbIX N 1 M — oxuHakoBeie, a | u | — pasubie;

4) ypoBHH, y KOTOPBIX N U | — OJIMHAKOBBIE.

14. Hanumure mnpaBwio ot0opa Juis OpOUTaIbHOrO KBaHTOBOro umcina | B ciydae
JUIIOJIBHOTO U3Ty4eHHUs JJIs aTOMa BOIOPO/ia C YYETOM PEISTUBUCTCKUX MOMPABOK.

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

15. Bun ypaBHenus Jlupaka B KOBapHaHTHOH dopMme:
< A Jj
Dy p,—imc)y =0; 2y p,+imc)y =0; 3> —*~=0; 4)
H ’ y7i ! u axﬂ
(Z]/# p,+imc)y ™ =0.
)7

16. Bo3aMoxHBIE CHOCOOBI OINPEACICHHUS MaTPHI] yuz(y,y4) JUIS 3alHCH  YPaBHEHUS

Jlupaka B KOBapuaHTHOU (opMe:
1) dga cnocoba: 1-y=—iBa, v,=B; 2—-y=a, 7v,=P;
2) 3THX MaTpHI] MOKHO BBIOPATh JIOCTATOYHO MHOTO, HO OHHM JOJDKHBI TIEPEXOIUTH JPYT B
Apyra C TIOMOIIBI0 YHHTApHOTO IMPEOOPa3OBaHUSI W YIOBJIETBOPATH COOTHOLICHHIO:

’Yu’Yv +’YM’YV :28pv;
3) MaTpULBL Y, ONPEACISCTCS CAMHCTBEHHBIM CIIOCOOOM: y=—I1Ba, 7v,=B;

4) BBIOOp OJTUX MATPUIl OTPAaHWUYEH, T.K. OHHU JIOJDKHBI YAOBJIETBOPATH IKECTKUM
TpeOOBaHUAM: OHM 3PMHUTOBBI, YHUTApHbI M HX COOCTBEHHBbIE 3HAYCHMS JIOJKHBI OBITh
IIOJIOKUTEIBHBIMH.

17. Yro npexncrapisier coboi onepanus 3apsloBOro CONpsKeHus ?

1) Mensier HampaBlICHHE HMITYJIbCa YACTHUIIBI HA MPOTHUBOIMOJIOKHBIA C OJHOBPEMEHHBIM
WU3MEHEHUEM 3HAKa YaCTULIBL;

2) COOTBETCTBYET MEPEXOLY OT OMMCAHMS COCTOSHHS YaCTHIBI ¢ MpoeKimei crmua S, =1/2,

K OIMCAHHMIO COCTOSIHHSI TOH JKe YacTHIbI Tpoekumei ciimaa S, =—1/2;

3) COOTBETCTBYET NEpPEXOqy OT OMHMCAHHs COCTOSHHS JIEKTPOHA K OMUCAHHIO COCTOSHUS
MIPOTOHA;

4) COOTBETCTBYET MEPEXO0/ly OT YACTUIIBI K aHTHYACTHIIE.

18. KakuM o00pazoMm ocCyIIecTBII€TCs Mepexo]l OT BOJHOBOM (yHKIMM Y K 3apsaoBO

CONPSKEHHON BOJHOBOM QyHKIMH Y/ ?

Dy, =SS 2)y . =Ccy; 3y =Cy ; 4y =yy,

19. Kak mnpeoOpa3yercsi BpeMEHHas 3aBUCUMOCTb BOJHOBBIX (YHKUUH TNpU ONEeparuu
3apsI0BOTO COMPSIKEHUS?

1) Ecmu BPEMCHHAA 3aBUCUMOCTb COCTOSIHUM COOTBCTCTBYCT OTPULATCIIBHBIM PCUICHUAM

BPEMCHHOI'O YpaBHCHHA JII/IpaKa, TO BpPEMCHHAA 3aBUCHUMOCTH 3apsAJ0BO CONPSXKCHHBIX

COCTOSIHUM COOTBCTCTBYCT IOJIOKUTCIIbHBIM PCHICHUAM

2) BOJIHOBAsl 3aBUCHMOCTb BOJTHOBBIX (DYHKIIUN HE MEHSIETCS;

3) €CJIn BPpEMCHHAA 3aBUCUMOCTD COCTOSIHUU COOTBCTCTBYCT OTPULATCIIbHBIM PCIICHUAM, TO

BpPEMCHHAA 3aBUCUMOCTBH COIIPSKCHHBIX COCTOSIHUU COOTBETCTBYCT IOJIOKHUTCIbHBIM

peICHUAM, B3ATHIM C IPOTUBOIIOJJIOKHBIM 3HAKOM;,

4) ecnu BpeMEHHasl 3aBUCUMOCTb COCTOSIHMI COOTBETCTBYET OTPHUIATEIbHBIM PELICHUSIM, TO

BPEMCHHAaA 3aBUCHUMOCTL 3apssA0BO COHPSKCHHBIX COCTOSIHUM COOTBCTCTBYCT (I)YHKL[I/II/I,
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NPEICTABISIOMEH  CYHNEpIO3UIMIO  BOJHOBBIX  (DYHKIMI, COOTBETCTBYIOIIUX

OTPUIATEIbHBIM, TaK U MOJIOKUTEILHBIM PEIICHUAM: =0,/ _, + LW, -

20. Yro Ha3pIBaeTCs CIUPAIBLHOCTBIO YaCTHUILIbI?
1) OT0 enMHUYHBIN BEKTOP, ONPEAEIAIOUINI HAallpaBIeHUE CIINHA;
2) 5T0 coOCTBeHHOE 3HaueHue oneparopa (on) ;

3) 3T0 COOCTBCHHBIC 3HAYCHHUSI OLIEPATOPA IIPOSKINHK CIIUHA S ;

4) 3TO €AMHUYHBIN BEKTOP, MOKA3bIBAIOIINI HAPaBICHHE UMITYJIbCA.

Kpumepuu ouenusanus

[Tpu npaBuibHOM OTBeTe Hauucisercs - 0,25 6amon
[Tpu HenpaBwiibHOM OTBeTe - 0 6aymIoB

YuacTne B KOH(pepeHUMAX, MyOJINKANMA cTaTel

IIyonukanus crareit — 5 oannos

KakK

Kpurepun Ouenka (B 6ayuiax)
Tun pabotsl PedeparusHas padborta 0,1
PaboTa HOCHT HMCCIIeIOBATEIILCKUN XapaKTep 0,3
Pabora siBisieTcs uccieJ0BaHHEM 0,6
Hcnonb3oBaHUE U3BECTHBIX He ncnonp3yeT HUKaKUX JaHHBIX 0
JIAHHBIX U HAYYHBIX (DAKTOB
ABTOp HCIIOJB30BaJ H3BECTHBIC JAHHBIC 0,4
Hcnonb3oBaHbl YHUKAIbHBIC HAYYHbIE TaHHbIC 0,6
ITonnoTa uutTupyemoit Hcnonp30BaH yaeOHBIH MaTepral 0,1
JIMTEPATYPHI, CChUIKA Ha YICHBIX
’ Hcnosp30BaHbl CHICIAATA3UPOBAHHBIC H3IaHU 0,3
Hcnonb30BaHbl HHTEPHET PECYPCHI 0,6
AKTYyaJIbHOCTb PabOTEHI W3yyeHue Borpoca He SIBISETCS aKTyaJbHbIM 0
IIpencraBnenHas paboTa npuUBJIeKaeT HHTEPEC CBOCH 0,4
AKTYaJIbHOCTBIO
PaboTa cOIep)KUT HAYYIHBIH XapaKTep 0,6
CrerneHb HOBU3HBI MOJYYEeHHBIX | PaboTa He COJEpPKUT HUYETO HOBOTO 0
pe3yJbTaToB "
B pabote moka3aH yxe yCTaHOBICHHBIN (QaKT 0,4
B paboTe nosy4eHsl HOBbIE JTaHHBIE 0,6

YuacTtne B KoOH(pepeHuHHu- 5 0a1106

TBopueckuii moaxo/ k 0TOOPY U CTPYKTYpPUPOBAHUIO MaTepuaia -
HoBu3zHa u caMOoCTOATENbHOCTD IPU TOCTAHOBKE MPOOIEMbI -
BeicTyneHne He SBISETCS POCTHIM YTEHUEM C DKpaHa -
B BBICTYIIJIEHHM TOTIOIHSIFOTCS] U PACKPBIBAIOTCS KIIFOUEBbIE MOMEHTHI,

NMpEACTABJICHHBIC Ha clamgax

Bo BpeMs BbICTYIUIEHUS TOAIEPKUBAETCS 3pUTEIBHBIN KOHTAKT C
ayauTopuel, peub oTiInyaeTcss 00raTcTBOM MHTOHAIIUH -

1 6ann
1 6ann
1 6ann

1 6ann

1 6ann
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5. YueOHO-MeTOAMYECKOE U MH(OPMAIHOHHOE OOecnedeHne JUCHUILTUHbI
5.1. [lepeyeHb OCHOBHOI M JONOJHUTEILHON Y4eOHOM JIUTEpPaTypPhbl, HE00XOAUMOH ISl

OCBOCHHUSA NUCHHUIIINHDBI

OcHOBHAS JJUTEPATYPA:

1. CasenbeB .B. OcHoBsl Teoperndeckoit pusuku. T.2. KBanroBas mexanuka. U.: JIans,

2005.- 928 c. [DnekTpoHHBIH pecypc]
http://e.lanbook.com/books/element.php?pll cid=25&pll id=621

. broxunnes, /1. 1. OcHOBBI KBaHTOBOI MexaHUKH : y4ueb. mocoowue / JI. Y. bioxunnes .— 7-

e wusnm, crep. — CII6.: Jlams, 2004.- 672 c¢. [DnekTpoHHBIH pecypc]
https://e.lanbook.com/book/619#authors

. Tamumkuii B. M. 3agaun mo KBaHTOBOIM MeXaHUKe : ydeOHOe mocodue it Pu3.Crel.By30B

/ B. M. Tamunkuii, b. M. Kapnakos, B. U. Koran .— 2-e u3a., nepepad. u gon. — M. :
Hayka, 1992 .— 878 c. : [28 5k3. B 6ubn. baml'V] wm amuukuii B. M. 3agaun mo
KBAaHTOBOW MexaHWKe : yueO. mocooue / B. M. I'amuukwuii, b. M. Kapnakos, B. 1. Koran
— M. : Hayka, 1981 .— 648 c. [83 ak3. B 6u6. baml V]

JlonmoJaHMTENbLHAA JUTEPATYpA:

1.

JaBbL10B, Ajekcanap CepreeBud. KBantoBas MexaHuka : yueOHOe mocoOue Juist yH-
ToB .— / W3n.2-e;ucip u mepepadb. — M. : Hayka, 1973 .— 703c. : [78 23Kk3. B
ouo.baml VY]

3ajaun MO KBAHTOBOM TEOpHM [DIEKTPOHHBIM pecypc| : METOAMYECKUE YKa3aHUs K
IPOBEJCHUIO MPAKTUUYECKUX 3aHATUH Uil cTyaeHToB 3 kypca @TU mo HampaBieHHro
noarotoBku «®@usukay. Y.1 / bamkupckuii rocy1apcTBeHHbIH YHUBEPCUTET; cocT. P.M.
BaxutoB .— Yda : PUIl baml'y, 2016 .— DnekTpoH. BepcHs IeY. IMyOJUKAUA .—
Hoctyn BO3MOXEH yepes DIEKTPOHHYIO o6ubnnoreky bamly —
<URL:https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi po kvantovoj
teorii_1_mu_2016.pdf>.

3ajaud MO KBAHTOBOM TeOpUM [DNEKTPOHHBIM pecypc]| : METOAWYECKHE yKa3aHUs K
MPOBEJCHUIO MPAKTUYECKUX 3aHATUI MO KBaHTOBOM Teopuu : Y.2 / Bamkupckwuii
rocy/1apcTBEeHHbI yHUBEpcUTeET; cocT. P.M. BaxutoB .— Ya : PUL| baml'V, 2017 .—
ONeKTpoH. BepcHs med. myonukamuu .— JlocTynm BO3MOXEH uepe3 OJIEeKTPOHHYIO
oubmuoreky baml'y .— <URL:https://elib.bashedu.ru/dl/local/\Vahitov_sost Zadachi po
kvantovoj teorii_mu_Ch2_mu_2017.pdf>.

Baxutos P.M. OnHomepHoe nBMXKEHHE B KBaHTOBOW MmexaHuke. Yda: PULl baml'V,
2012, 35 ¢. [80 2k3. B OuOn. baml'VY]

Baxutos P.M. [IBuxeHue yacTuil B ojie cpepuyeckor cuMMeTpuu: Yu. nocodue / P. M.
BaxutoB, A.P. IOmary3un; baml'V.- Yga: PUL| baml'y, 2011.- 77 c. [53 ok3. B 6ubm.
bamlV]
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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. llepeyens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHO¥ ceTu "UHTepHeT"
(nanee - cerb «MHTEPHET)), HEOOXOAUMBIX [IJIsl OCBOCHUS U CIUTIINHbBI

1. DnexrponHnas 6ubimorevnas cuctema. b baml'yY. — CoOcTBeHHAas 2JIEKTPOH-
Hasi OuOIMoTeKa yueOHbIX M HayUHBIX AJIEKTPOHHBIX U3/IaHUHN, KOTOPAasi BKIIOYAET
u3nanus npenogasaresneit baml'yY. ABTOpU30BaHHBINA JOCTYI MO MApOIIIO U3 JIE0-
6011 Touku cetn UnTepHer. Peructpanus B bubmmoreke baml'V, nanpHeiimmii
JOCTyI U3 J1toboii Touku cetu Murepuer. — https://elib.bashedu.ru/

2. DIIeKTpOHHAas OMOIMOTEeYHasl CUCTEMA . Y HUBEpCUTETCKas OMOIMOTeKa OHJIAMH.
— IMonHoTekcToBast bl yueOHBIX U HAYUHBIX 3JEKTPOHHBIX M31aHUI. ABTOpH-
30BaHHBIH JIOCTYII IO MAPOIII0 U3 000 Touku cetn MuTepuer. Perucrpanus B
bubmuorexe baml'Y, nanpHeiimumii qocTyn U3 m000i Touku cetu MHTEpHET. —
https://biblioclub.ru/

3. DnexTpoHHas OnbIMoTeYHas cucTeMa u3aarenbersa Jlanb. — [lomHOTEKCTOBAS
b/] yueOHBIX ¥ HayYHBIX 3JIEKTPOHHBIX U3/1aHUN. ABTOPU30BaHHBIN JOCTYII 110
MapoJIto U3 JIr00i Touku cetu MuTepHeT. Perucrpanus B bubmmoreke baml'y,
JanbHEHIINI 1oCTyn U3 J1t000i Touku cetr Mutepuet. — https://e.lanbook.

com/

4. DnexrponHbli Katanor bubnnorekn bamlyY — CrnpaBouHO-TIONCKOBBIN ara-
pat OubnnoTeku. Bxitoyaer B cebst cucTeMy KaTaloroB U KapTOTEK, CIPaBOYHO-

oubnmuorpaduueckuii pona. — http://www.bashlib.ru/catalogi/

5. VHTepHeT-3HIUKIIONEeAUsT 00pa30BaTeabHbIX HU3/laHui «Bukunenus», B KOTOpon
coOpaHbl JJIEKTPOHHbIE YYEOHMKH, CIIPAaBOUYHUKHM, a TaKXKe CTaTbU pPa3IMYHOU
TEMaTUKU. YJTOOHBIH MOMCK MO KIIOUEBBIM CIIOBAM, OTAEIbHBIM T€MaM, OTpacisMm

sHanus. http://ru.wikipedia.org
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6. MaTepuajJbHO-TeXHHYecKasi 0a3a, He0OX0AUMAs VISl OCYIIECTBJIEHUS

00pa30BaTEeILHOTO MpoLecca Mo TUCHUTLINHE

HHH MpOBEACHUA JICKIIMOHHBIX 3aHATUMN HCIIOJIB3YETCA ay,HPITOpHLIﬁ (bOH)I (1)I/I3I/IKO-TGXHI/I'~IGCKOFO HWHCTUTYTA.

Haumenosanue Bun 3agarui HaumenoBanue o6opyaoBaHus,
CHeIUaIu3UPOBAHHBIX MPOTrpaMMHOTO 00€eCTIeUeHUs
ayJIuTOpuil, KAOMHETOB,
naboparopuii
1 2 3

Bonpmast  ¢usnyeckas | Jlexnum Hocka, men

ayautopus 02
yueoHnasn ayoumopus | Ilpaktuueckue JHocka, men, COOpHUKH 3a/1a4, KAIbKYJISITOP
onsa npoeeoeHus | 3aHIATUA

3AHAMUI CEMUHAPCKO20

muna: ayTUTOPUHU

No 322 nmm Ne 323 wnum

Ne 224 (duzmar kopiyc)

Yuraneaenii  3an  Nel | CamocrosTenbHas Hayunpiii u yueOHbIi (oHI, HaydHas
(rmaBHBIE  KoOpmyc, 1 | pabota nepuonuka, IIK (MoHoOmox) - 3 miT,
ITaxX) HeorpannyeHHsld noctyn k ObC u B/l

KOJIMYECTBO MOCAI0YHBIX MeCT — /6.

UYuraneaenid  3an  No2 | CamocrosTenbHas Hayunpiii u yueOHbIN (oHI, Hay4dHas
(xopnyc  ¢usmara, 2 | pabota NepHoJIMKa, HeorpaHuYeHHbIN noctyn k ObC
ITaX) u bJ1; konmmgectBo mocagounsix Mect — 50.
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ITpunoxxernne Ne 1

OEJEPAJIBHOE I'OCY JAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEXXJIEHHME BBICIIEI'O
. OBPASOBAHMA
«BAHIKPCKNU T'OCYJAPCTBEHHBIM YHUBEPCUTET»

COJEP)KAHUE PABOYEM INPOT'PAMMBI

JUCHHUITIINHBI KBanroBas mexanuka Ha 6-7 ceMecTpax
(HaI/IMeHOBaHI/Ie )II/ICIII/IHJ'II/IHI)I)
oYHasg

hopma obyueHus

Oo0beM
O0BbeM JUCHHIIINHBI
Bup padorsl JTUCIHHUILINHDBI
no ceMecTpam
BCEro
O6m1as Tpymoemkocts qucnuiuiuHb (3ET / gacoB) 6/216
Y4eOHBIX YacOB HA KOHTaKTHYIO paboTy C 48,2 6 cemectp 103.9
IIperoIaBaTeIeM: 55,7 7 cemecTp
32 6 cemectp 68
JIEKIIAHA 36 7 ceMecTp
16 6 cemectp 34
MPAaKTUIECKAX/ CEMIUHAPCKIX 18 7 cemectp
71a00paTOPHBIX - -
CamocrosrenbHast paboTa CTYJCHTOB 23,8 6 cemecTp 50.3
26,5 7 cemectp
DOKP 0,2 6 cemectp 1.9
1,7 7 cemectp
Y4eOHBIX 9YacOB HA TIOATOTOBKY K 61,8 7 cemectp 61.8
sK3aMeHy/3adeTy/nud hepeHIIUPOBAHHOMY 3aUeTy
(KoHTpoOIs)

®opma(bl) KOHTPOJIS:
9K3aMEeH 7 ceMecTp
3auer 6 cemectp
KOHTpOJIbHAsA 7 CEMECTpP
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JleKUMOHHBIN U MPAKTHYECKHUI KypC

6 cemecTp
®opma n3ydenust | OCHOBHas 51
MaT€puraioB: JICKLIUH, | AOITIOJITHHUTCIIbHAA (DopMa
IIPaKTUYECKHE 3aHATHUS, | TUTEPATypa Sananus 0\ rexymero
P ’ ’ CaMOCTOSITENILHO Y
Ne CCMHUHApPCKUEC 3aHATUA, | pPEKOMEHAYyEMasd o KOHTPOJIA
Tema u conepxanue 17§ pabote
ILIL. nabopaTopHbIe paboThI, | CTyICHTaM yCIIEBaEMOCT
ctynenTos (CPC)
caMocCTosATeNbHass paboTta u|(HOMepa u3 u
TPYAOEMKOCTH (B yacax) CIIUCKa)
JIK |TTP/CEM |CP
1 2 3 4 6 7 8 9
Monyas 1: OCHOBBI KBAHTOBOM MEXAHUKH 1.§1-6, 11.§1,Ne 1 MoOHHTOPHHT
Pu3nyeckue OCHOBBI KBAHTOBOM MEXaHMKU. MaTeMaTU4eCKUi anmnapar 2.§1-14 peuieHus 3a1a4y
1 KBaHTOBOH MexaHHMKU. [loHsTHE O BOJHOBOH (YHKIMH KBaHTOBO- 2 2 2 4.§1
MexaHuueckux cucreM. llpuHnun cynepnosunuu. BosHOBOM Maker. 5.§1,2 Kommnsroteproe
Cpennee 3HaueHHE (GYHKIMU OT UMITYJILCOB. TECTUPOBaHHE
9.1.19
JluHeliHBIE CaMOCOMPSDKCHHBIE ONepaTopbl W H300pakeHWe ¢ UuX 1.§7-8 11.§ 1, Ne 1 MoHuTOpHHT
noMOIIpl0  Qu3mdeckux BenudnH. CoOOCTBEHHBIE 3HAYCHUS W 2. 8§18, 20, 24,27 peuieHus 3anaqy
2 COOCTBEHHBIE (YHKIIMH OIEpPaTopoB M UX (UIWIECKHH CMBICI. 2 2 2 3.§3,4
KBanroBanue. 5.§ 15-17, 20,23 KowmmbrotepHoe
TECTHUPOBaHHUE
9.1.1-15
OCHOBHBIC CBOWCTBAa COOCTBCHHBIX (DYHKIWH (OUCKPETHBIH W 1.§9-14 11.§ 2, Ne 2.10 MoHuTOpHHT
HETIPepPHIBHEIN CreKTphl). OOMmUA METOA BBIYHCICHUS BEPOATHOCTEH 2.8§75 peuieHus 3anaqy
3 pE3yNIbTATOB  U3MEPEHHMH. YCJIOBUA, INPH KOTOPBIX HECKOJbKO | 4 2 2 3.§ 14
(U3MYECKUX BEIMYMH MOTYT UMETh ONpE/EICHHbIE 3HAUCHHS B OJJHOM Kommnsroreproe
COCTOSTHUU. MeTOIbI OTIpeIesICHNs] COCTOSIHUH KBAaHTOBBIX CHCTEM. TECTUPOBAHUE
Mopayab 2: MaTeMaTH4eCKHii annmapaT KBaHTOBOI MeXaHUKH 1.§13,16-19,21-23 [11.§ 3 Monynb 2:
M3MeHeHne COCTOSIHMI ¢ TeUYeHHWEM BpeMeHH. BoiHOBoe ypaBHEHHE 2. § 15-17,28-33, 35- Maremarnyeck
[penunrepa. [InoTHOCTP TOTOKa BeposATHOCTH. CTalMOHApPHBIC 37 un anmnapar
4 COCTOSAHMs. VI3MEHEHHE CpEINHMX 3HAYEHHH BEJIMYMH C TedeHHeM | 2 2 2 3.8 16,17, 46-48 KBaHTOBOU
BpeMmeHu. IIpousBogHas OT omeparopoB mo BpeMeHU. KBaHTOBBIE 4. § 2 (a1), 5 (a,0), MEXaHUKHU
ypaBHeHHs ABWKeHHA. Teopembl OpeHdecta. MHTErpanbl IBIKCHHS. 6(6)
KBanroBbiii aHaJor TEOPEMBI BUpHAJIA. CooTHonIeHus 5.§6,7,24, 28, 31,
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HeonpeJeNieHHOCTe  ais  (QU3MYecKMX  BedM4YMH. HepaBeHCTBO
Ieiizen6epra. [Ipuanun nomonaUTENTFHOCTH bopa.

32, 34,39-41

9. 21,22, 23, 2.7,

2.11
IIpenenpHblii mepexoJ OT KBAHTOBOM MEXaHHMKM K KIACCHUECKOH. 1.§21-24 11. § 3 Ne 22-24 KowmmerotepHoe
Ksasuxnaccuueckoe — mpubmmxenue  (meroq  BKB).  IlpaBuna 2.§35-37, TECTUPOBAaHUE
5 kBaHTOBaHust bopa-3ommepdensaa. [IpoxokneHwe wactui uepes 3. §46-48; §50;
noTeHUMalbHbld  Oapbep. TyHuenbHbIN 3ddext. Koadduuments 4.§5(a,0); §5(r-x);
OTPAXKECHHS U TMTPOXOKIACHUS YACTHII. 5. §39-42
OCHOBHI TEOpPHH TpeACTaBICHUH. Pa3miuHble MpencTaBIeHUS BEKTOpa 1.§27-29; 11. § 2 Ne 11-15, 19, | MorHTOpHHT
coctosHuil W omeparopoB. KoopauHaTHoe, UMMYJIbCHOE U 2.§38-41; 20, 25 peuieHus 3anaq
6 SHepreTudeckoe (MaTpuyHoe) mpeacraBieHus. OnpeneneHue cpeaHero 3.811
3HAYEHUS U CIEKTpa BEIUYMHBI, IPEACTaBISEMONW OIEPaTOpoOM B 4.§7(r); Kommnsrotepaoe
MaTpU4YHOU opme. 5. §44-48 TEeCTUPOBaHUE
Moayasb 3: JIBM:KeHHe YaCTHI] B HEHTPAJIBHOM MoJe MoHuTOpHHT
Yuurapusie npeodpazoBanus. [IoHATHS O PasTMYHBIX NMPEICTABICHHAX pemeHus 3ana4d
7 KBAaHTOBBIX CHCTEM. YHHTapHbIE NPeoOpa3oBaHUs OT OJHOTO MOMEHTa
BpeMeHH K apyromy: mpexacrasineHus Illpeamnrepa, [IeitsentGepra, Komrmsroreproe
B3aNMOJICHCTBUS. TECTHUPOBaHHUE
Ob6mue cBoiicTBa OAHOMEpHOro jaBmxkeHus. CBOOOTHAS dYacTHIA. 1.§30, 31; 11. § 2 Ne 11
Yactuna B MOTeHUMaJdbHOM  siMe.  J[BMKEHME  DJIEKTPOHA B 2.843, 44,
8 NEPUOANYECKOM MOTEHLUAILHOM I0Jie. 3OHHBII XapakTep CHEKTpa. 3.813
T'apmonmnueckuit  ocuuunstop. IloHATHE © MeToAe BTOPUYHOIO 4.§7(n);
KBaHTOBaHUSI. 5.§49
OnepaTop MOMEHTa KOJIMYECTBA IBUXKEHUS vacTHilbl. COOCTBCHHBIC 1.§26, 32; 11.§3 Ne 11, 5,13 | MoHHTOpHUHT
(yHKIMK U COOCTBEHHBIC 3HAYEHHS ONEPAaTOPOB MOMEHTA M KBajaparta 2.847, 48, 55; pemeHus 3agad
9 MOMEHTa KOJHMYECTBA JBIDKCHWs. BpalleHue TBEpaoro  Teja. 3.§21-23
CHUMMETPUYHBIA BOJTUOK. 4.§7(a-B);28(a-B) Komnsroteproe
5.§ 14, 48, 50 TECTUPOBAaHUE
JBmxkeHne B 1mone LeHTpanbHeIX cuil. Omneparop dHepruu B 1.§8, 34, 35; MoHUTOpHHT
cepuyecknx koopauHarax. Paguansusie ¢ynkiuu Ilpenunrepa. 2.§25; peuieHus 3a1a4y
10 3. §26-30
4.§7(a-B); KommsrorepHoe
5.§30 TECTHPOBaHHUE
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JIBikeHHEe OJeKTpoHAa B KYJIOHOBCKOM TMoje (JUCKpeTHBIM H 1.§34; 11.T'n.3 n.0,1,8 MonuropuHr
HETIpepHIBHBIN cTeKTphl). CHEeKTp M COOCTBEHHBIE (YHKIMHM aTroMa 2.§26,49; 13. §1 pereHus 3aga4q
11 |Bomopoma. JIBWKeHHE DIIEKTPOHA B OJHOBAJIEHTHBIX IIEJOYHBIX | 3 1,8 3.§32;
MeTaJuIax. 5.§33 Kommnproteproe
TECTUPOBAHUE
HUTOTI'O B 6-M cemecTpe 32 16 23.8
7 cemecTp
JleKIIMOHHBIE 3aHATHS
dopMa uzyueHus
Mare :
PHAIIOB: JICKILIH, OcHoBHAas u
NpPaKTHYECKUE 3aHATHS,
JIOTIOJTHUTENbHAS . dopma  Tekymiero
CeMUHAPCKHE 3aHATHSA, 3agaHusl MO CaMOCTOSTENbHOI padoTe
Ne T MaBopaTopHbie paboTh, | PaTYPa, ctynenToB (CPC) KOHTPOII
o | oMa H COACpXkaHHue paTop P ’ | pekoMeHIyeMasi CTyAeHTaM Y yCIICBAEMOCTH
CaMOCTOSATEIbHAS
(HOMepa H3 cIicKa)
paboTa 1 TpyAOEMKOCTh
(B "acax)
JIK CpP
1 2 3 4 5 6 7
Mopayan 1: Teopusi KBAHTOBBIX IEPEX0I0B 1. §47-50; 1. [ToBTOpUTH METOJ, teopuu | KoHCYIBTaIINSA
Teopuss  BO3MYyIIEHHMH B  CTallMOHAPHOM 2. §66- 70; BO3MYLICHU u yCIOBHE €ro
COCTOSSHUM C JHACKPETHBIM CIEKTpoM (B 3. § 38,39; MIPUMEHUMOCTH.
1 |oTcyTcTBUE BBIPOXKICHUS U IIPH €TI0 HATHYHIH). 1 2 4. § 8(a-n); 7.§28-31
5. § 53,54, 2.PemuTh 3a7ayd  METOAOM TEOPHHU
6. §49 BO3MYIIICHUI.
14. §5 Ne2,5,12(a,0)
Teopust KBAaHTOBBIX MIepeX0I0B. 1.§90-93; 2.§83-85; Pemmnts 3amaum Ha HectanuonapHsle | KommbioTepHoe
AnnabaTudeckoe M BHE3AITHOE BKIIOYCHUS H 3.§40-43; BO3MYILCHHSI. TECTUPOBaHHE
2 BBIKJIIOUEHHS B3aumoeicTBus. [lepexoan! moja 1 2 4. §8(x); 14. §6 Nel,7
BJIUSHUEM BO3MYILIEHHs, 3aBUCSAIIETO U HE 5. §55, 56;
3aBUCSIIETO OT BPEMEHH, a TaKXke TI0J 7.§33-35
JICUCTBHEM MEPUOANIECKOTO BOSMYIICHHUSI.
OneMeHTapHas  TEOpUS  B3aUMOJICHCTBUS 1.§94; 2.§87; O3HaKOMHUTBCS c npoueccamu | KomnerorepHoe
3 |KBAHTOBBIX CHCTEM C  OJIEKTPOMArHHTHBIM 1 5 7.§61-64 W3JTyYeHHMs ¥ TIOTJIOIIECHHS CBETA. TECTUPOBaHHE
U3IIy4EHUEM. 7. §64
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BeposTHOCTH CIOHTAaHHBIX M BBIHYKJCHHBIX 1.95,96; N3yants KBAaHTOBYIO Teopuio | KommnerorepHoe

nepexonoB. Kosddumumentsr DiHmTEHHA. 2. §88-90, M3ITYYCHUS U MTOTJIOIICHHUS CBETA. TECTHPOBaHUE

Bpems xu3HE BO30YXKICHHOTO COCTOSHUS. 4. §9(a,0,B,r,1); 7. §65
4  |Ilpuanun cooTtBeTcTBUA. [IpaBmia orbopa mis 5. §101-106

OCIIJUIATOPA, HMHTCHCHUBHOCTh  H3JIyYCHHUS.

IIpaBuna orbopa I ONTHYECKOTO JIEKTPOHA

B aTOME BOAOPOJA.

Moayap 2: PeJsiTUBMCTCKAS KBaHTOBas 4. §9(e) O3HaKOMHTBCA C NpUHIUNAMHU PadboTsl | KommbrorepHoe
5 |MexaHmka Ja3epoB. TECTUPOBAHHE

IHonamue o keanmogou paduoghusuke. Jlazepsr

¥ Ma3epsl.

OneMeHTapHBIE  YacTHUIILI B KBAaHTOBOM 1.§53,54; 4.§17(a,0); W3yunts ypaBHenue Kneitna-I'opgona. | KomnsrorepHoe
g |MexaHHKe. PensituBUCTCKOE ypaBHEHHE IS 5.8110, 111 9.T'm 16 ¢.205-228 TECTHPOBAHUE

YacTUIBI C HYJNEBBIM CIHHOM (ypaBHEHHUE

Kneitra-I'opnona).

PenstuBuctckoe ypaBHeHue [upaka s 1.§60; 4.§18(a, 6); Pewnts 3a1aun Ha Matpuusl Jupaka. KomnerorepHoe
7 | snekrpona. Marpumns! Jupaxka. 5.§113.114 11.T'n. 10 3ax. Ne2; TECTUPOBAHUE

14. §7 Nel6

Pemenne ypaBHenus Jlupaxa s cBOOOAHOM 1.§61; 4.§22(a,B,1); O3HaKOMUTBCS c ocHOBHBIMU | KommbroTepHOE
g | dacTHILL. CoctostHES € OTPHLATENBHOU 5.§115,116 HOHATHAMHU uaen J{upaka o GU3NIECKOM | TECTUPOBAHHE

SHEeprue. [onsitue 00  3JEeKTPOHHO- Bakyyme. 9. ' 18, ¢.252-254, 270-272

MO3UTPOHHOM BaKyyMe.

MoMeHT KoJaMYecTBa JBUKEHHS DJIEKTPOHA B 1.§62,63; 1.PemmTh 3amadyd Ha BBIYHCIICHUE KomnerorepHoe

TEOpUU Jupaka. Cnun 3JeKTpPOHA. 4.§19 (a,0,B,1); buznyecknx BEJINYMH c TECTUPOBaHUE

CoOcTBeHHBIE 3HA4eHHS U COOCTBEHHBIC 5.§117,118 HCIOJIb30BAHUEM LIapOBBIX

(yHKIMHM TOJTHOTO MOMEHTa  KOJHYEeCTBa cnuHOpOB. 14. §7, Ne3,19
9 | ABMXKEHMUS. [apoBsie CIIMHOPBHI. 2.HayuuTbCsi  BBIBOJWTH  YPaBHEHHUS

PenstuBHCTCKME TONPaBKM K  JIBUWKEHHIO Maynu. 9. T'n. 18, ¢.259-264

9JeKTpOHAa B JJIEKTPOMArHUTHOM  TIOJIE.

MarHuTHbBII MOMEHT 3JIEKTPOHA. YPaBHEHUE

ITaynu.

CruH-opOHuTanbHOE B3aMMOJEHCTBHE. ATOM 1.§64,67; O3HaKOMHUTKCS C BEIBOJJIOM TOHKOH U KomnerotepHoe

BOZOPOJA C YYETOM CIIMHA IEKTpOHA. TOHKas 4.§20(a,6,8,1,1), §21(a,0); |cBepXxTOHKOI CTPYKTYpBI TECTUPOBAHUE
10 |crTpykTypa criekTpa aTomMa BOOpO/a U IpaBuia 5.§119 JHEPreTUYECKUX YPOBHEH aToMa

oTOopa ¢ yderoMm cruHa. JIDMOOBCKHI CHBWT.
CBepXTOHKas CTPYKTypa.

Bogopona. 17.I'm. 10, m. 7,8
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KoBapuanTtnas ¢opma ypaBHenuit [lupaxa. 1.§65; 4.§22(m); O3HaKOMHTBCS  CO  CBOMCTBaMHU KomnsrorepHoe
11 3apsmoBoe compspkeHne. P m  C-4eTHOCTB. 5.§116 ypaBHeHHi /[rpaka B KOBapHaHTHOM TECTHPOBaHUE

YacTurs! 1 aHTHYACTHIIBL. ¢dopme I YaCTHI] M AHTUIACTHIL. 9.

I'n. 17, ¢c.238-240

YpaBuenue /lupaka ajii 4acTULBI C HYJIEBOU 1.§66; 4.§22(e,x) M3ydenune nuTepaTypbl MO TEOPUH KommnbrotepHoe
12 | maccoii nokos. Heirpuno. KomOuHnpoBaHnHas JIBYXKOMIIOHEHTHOT'O HEWTpUHO. 5. TECTUPOBaHKE

naBepcus. CPT-Teopema. §122,123

AToM  BO  BHEOIHEM  MAarHUTHOM | 1.§69,70; 2.§72-74; W3yante 0OCOOCHHOCTH  BIHSIHHS KomnerotepHoe

JNEKTPUYECKOM  TOMAX. AHOMambHBIA | 3.8§76,77,113; 4.§13(6), §20 | BHEIITHETO MarHUTHOTO u TECTHPOBaHUE
13 |HopmanbHbli 3dekThl  3eemana. Iddekt (e,x) ANEKTPUYECKOTO TOJIe Ha aTOMHbIE

[MTamena-baka. D¢pdexr lTapka (MUHEHHBIA 1 cHexTpsl. 5. §74,75; 7. §58

KBaJ[PaTHYHBIN).

Monayas 3: [IpuioskeHusi KBAHTOBOM TeOpUH 1.§71,72; 2.§114-117, Pemute 3am1aun Ha CUMMETPH3ALUIO KomnerotepHoe

K PacCMOTPEHHI0 AaTOMOB M MOJIEKY.JI 3. §61,63; 4.§24(a,0); BOJIHOBOH (PYHKIIHH, OTHCHIBAIOMIECH TECTHPOBaHUE

KBanrtoBrie CHCTEMBI, COCTOSIIIIHE u3 5. §64-66 COCTOSTHUS CHCTEMBI u3 N

OJIMHAKOBBIX 4acTull. YpaBHeHue llpenunrepa OJMHAKOBBIX YacTHIl. 3. §63 3an. 14.
14 I CHCTEMBI W3  OJWHAKOBBIX  YACTHIL. §7 Nel4

CuMMeTpHYHbIe u AHTUCHMMETPUYHBIE

BonHOBbIe (yHKIMU. [Ipunnun [Taymu. Cxema

IOmnra.

Teopuss  aroma  remms.  OcCHOBHOe W 1.§73,74; 2.§121-123; O3HaKOMHUTBCS co cBoiictBamu | KommbrorepHoe
15 BO30YkIeHHOE cocTosiHIsI. OOMEHHas SHEPTHsl. 4.§24(r-e); TeJIMETOTI00HBIX aTOMOB. 7. §54 TECTHPOBaHUE

[Mapa- u opTO-TeHIA. 5. §68

Bapuanuonnsiii METOJ. Meron 1.§51,75,76; Pemuts 3amaum mo pacdery atomMHbIX | KommbroTepHoe
16 |CaMOCOIIACOBAHHOTO MO Xaptpu-doxka. 3.§20, 69,70; CHCTEM MPUONMKECHHBIMU METOJaMH. 3. | TECTUPOBAHHE

Craructudeckuit meron Tamaca-Depmu. 4.§23(r-e); §25(x-n); §63. 3an. Ne2; 11. T'n.6, 3ax. 8, 9(a)

5. §69-71; 6. §55-57

3amoMHeHUE 3JEKTPOHHBIX 000JOYEK aTOMOB. 1.§77; 2.§124; O3HaKOMUTHCS c ocHoBHbIMU | KoMmibroTepHoOe
17 ITepuoauaeckast Tabnuia Menpeneesa. 3.§72,73; 4.§25(r,n) KaueCTBEHHBIMH 3aKOHOMEPHOCTSIMH | TECTUPOBAHUE

PenkozemenbHble  MeTAUIBL.  3aypaHOBBIE CTpoeHHs aToMOB. 5.§72,73

SJIEMEHTEHI.
18 CrexTpanbHele M PEHTTEHOBCKHE CNIEKTPBI, 1.§78; PazoOpatbcst B cmekTpanbHbIX W | Kommbroreproe

TepMbl. L-S-cBA3b, j-j-CBA3B. 3.§74 PEHTI€HOBCKUX  CIIEKTpax  CJIOXKHBIX | TECTUPOBAHHUE
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aTomoB 4. §25 (6,B)

OCHOBHBIE ~ BHIOBl  XHMHYECKOW  CBS3MH. 1.§129-131; 2.§125, 126; Wzyants meron Taittnepa-Jlonmona mo | KommbrorepHoe

AnmabaTtryeckoe MIpUOIMKEHUE. 4.§26(a);§27(a-B); pacdeTy  MOJIEKyJIBI ~ BOJAOpOJA. /.| TECTHPOBaHUE
19 |TerepomomnsipHbie i TOMEOTIOJISIPHBIC 2 2 5.§78,79 §59,60; 11. I'n.15, m. 6

(aTomHBIE) MOJIEKYJIBL. OOmenHHOE

B3aUMOJEHCTBUE.

Teopus BanentHoctn. Cunbl Ban-nep-Baansca. 1.§131, 133, 134; 2.§127; |BeisBute cxoacTBO u  pasmmuue | KommeioTepHoe
20 DHepreTuvecKue YpOBHH JIByXaTOMHBIX 2 2 3. §81, 82,89; 4.§27(6, -¢) |oOMeHHBIX culI u cui BaH-nep-Baanbca. | TectupoBanme

MOJICKYJT 5. §68,80

Teopust  cronkHoBeHuit. OOmias  Teopus 1. §106-109,118; 2.§77-80; |[1. Osnakomutbcs ¢ bopHoBckum | KomnbrotepHoe

YOpyroro paccestHusI. AMmuTyna u 3. §123-130; 4.§14(a,B); npuOIMKEHUEM B TEOPUH  YIPYTOTO | TECTUPOBAHKE

muddepeHnnanbHOe  CEYEHHE — PacCesHUSL. 5. §83-86, §95-97; paccestaus. 7. §66-69, IlpunoxeHue

BopHOBckoe mpHOMIKEHWE U YCIOBUS €ro VILVII
21 |mpumeHHMOCTH. MeTOox MapIHanbHBIX BOJH B 2 2 2. Pemnth 3a/1auu Ha paccestHUE YacTHIL.

Teopun paccessHus. OmnTHyeckas Teopema. S u 11.Tn.9, 3am.Nel-3

T-matpuner paccesHus. Teopems! Jlummana-

[IIBunTepa. [loHATHE O MpOCTEHIINX TpaduKax

Oeiimana

OCHOBBI KBaHTOBOM TEOpHH TBEPAOTO Tena. 2.§54; O3HaKOMUTBCS c ocHOBHBIMU | KommbroTepHOE
22 | JIBiwKeHue SIIEKTPOHA B 30HE MPOBOJUMOCTH. 2 2 4.§28(a-x) MOJIOKEHUSAMH  KBAaHTOBOH  TEOpHH | TECTUPOBaHHE

TBeporo Tena. 15. §6
Bcero 1acos: 36 44 Koncynbsramnus

Ipumeuanue. Yacsl Ha CaMOCTOATENIBHYIO padOTy B TaOJIMIE BKIIOYAIOT B ¢€0sl Yachl Ha IIOJATOTOBKY K 9K3aMEHY (KOHTPOJIb), PACIIPEACICHHbBIE MEXTY

JICKIMOHHBIMHA U IPAKTUICCKUMU 3aHATHUAMMU. .
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Tabmnuua 4

HpaKTuquRne 3aHATHSA

7 cemecTp
dopma U3Yy4CHHUS
MaTepHaJIOB: nexuuy, | OcHOBHAs u
®opma
MIPaKTHYECKUE  3aHSTHS, | JOTIOTHHUTEIbHAS .
3ajaHusl MO0 CaMOCTOSITEJIBHOW paboTe | TeKyIIero
Ne CEMUHApCKHE  3aHsTHS, | TUTEpaTypa, crysentos (CPC) KOHTPOIIS
. | TeMa M conepixanne MaBopaTopHEIE  PabOTHI, | peKOMEHIyeMas CTYACHTaM | & > p
yCIIEBaEMOCTH
caMocCTosITeNIbHAsT paboTa | (HoMepa U3 CIUCKa)
1 TPYJOEMKOCTbH (B Yacax)
ITP/CEM CP
1 2 3 4 5 6 7
Monayab 1: Teopusi KBAHTOBBIX MEPEX010B 2 5 [1]. 3ax. 8.2-8.4,8.8 1. BriBecTH BBIpaXkeHHUs IS MOIpaBok | [IpoBepka
1 k sHepruu 1 C.d. ¢ TOYHOCTBIO 70 2-TO | pelIeHns 3a0a4
Teopust BO3MyIIEHHI B OTCYTCTBUE BBIPOXKICHUS MOpPSIIKa TEOPUHU BO3MYIICHHN
2. Pemute 3amaun 8.1, 8.6 u3 [1]
Teopus Bo3MyIIEHUH IPH HATUYIUH BBIPOKIACHHUS 2 5 [1]. 3ax. 8.5, 8.9 1. Paccumrare nuHeiHbId  3¢dexr | [IpoBepka
2 Irapka a1 aroMa BOJOpOAa B 2p-|peLIeHHs 3aaad
COCTOSTHHH.
2. Pemuts 3amauu 7, 8 u3 [4] §5
Teopust KBaHTOBBIX IEpeX010B. BepoaTHOCTh 2 4 [1]. 3ax. 8.33 (a,0), 8.34 1. Tlomyguts BEIpKCHUE s | [IpoBepka
3 |Tepexo/a B e/IMHHILY BPEMEHH 10]L JieicTBIEM aMIUIMTYIBl BEPOSITHOCTH ITIEPEX0/a BO | pELICHHS 33134
BO3MYILCHHS, 3aBUCSIIIIETO OT BPEMEHH. 2-0M TIOpSi/IKE TEOPHH BO3MYIICHHH.
2. Pemuts 3amauu 5-7 u3 [4] §6
Teopust uznyueHus. Bpems xu3HM B030YxKIEHHOTO |2 4 [1]. 3axm. 14.1, 14.2 1. Tlomyuuts mpaBmia otbopa mnsa El-|IIposepka
4 |YpoBHSA. MepexoJioB  ONTHY.  JJIEKTPOHA B |pELICHHS 33134
BOJIOPO/IOTIOIOOHOM aTOME.
2. Pemuth 3amaun 8,9 u3 [4] §6
5 Onepatop cmnuHa 3jekTpoHa. Martpuiel  [laymm. |2 6 [1]. 3am. 5.1,5.2,5.4,5.5 Pemuts 3amaum 5.3, 5.6 u3 [1], 2-5 u3 ITpoBepka
VYpasuenus [Taynu. [2]§7 peuieHus 3anaqy
VYpaBHeHHE Hupaxa. Martpwurist Hupaxka. | 2 6 [1]. 3am. 15.20 (1-6), 15.22, | Pemmts 3amaun 15.21, 15.24 u3 [1], ITpoBepka
6 |KosapuanrtHas ¢popma ypaBHeHuit npaka. 15.23 15,16 u3 [4] §7 peleHus 3agad
7 BomHoBast ~ QyHKIMS ~ CHCTEMBI  TOXXIECTBEHHBIX | 2 4 [1]. 3ax. 10.1, 10.4, 10.7 Pewnts 3amaun 1, 7-11, 14 u3 [4] §7 ITpoBepka
yactull. [lpuaumn Ilaynu. DneMeHTb BTOPHYHOTO peuieHust 3a1a4
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KBaHTOBaHMs.

Bapunannonnsie Mmetonsl. YpaBHeHus Xaptpu-Doxka. 6 [1].3an. 11.6 Pemmts 3amaun 1-6 u3 [4] §8 IIposepka
pereHus 3aga4q

Craructuueckuit meton Tomaca —Depmu. 4.3 [1]. 3am. 11.19, 11.20 Pemuts 3amaun 11.21, 11.22 u3 [1], IIpoBepka

12,13 u3 [4] §8 pelueHns 3aaa4
KouTponsHas pabora [1-3] (ocH.muT.) 3aueTHast KOHTPOJIBHAS paboTa Ha

[2,3] (mom.jwmt.) YMEHHE PEIaTh 3a1a4H 10 TIOJTHOMY

Kypcy KBaHTOBOI MEXaHUKU

UTOro 18 44.3
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[Tpunoxenue No 2

PelTunr-nnan 1uCHUIUINHBI
KBaHTOBasI MEXaHHUKA
(Ha3BaHMeE TUCLUILIMHBI COTIaCHO paboueMy yuyeOHOMY IJIaHy)

crieruaabHOCTh  DuU3KKa
Kypc _3 , cemectp_6

Buasbl yueoHoii bann 3a Yucao banner
HesITeJILHOCTH CTYeHTOB KOHKpETHOE 3a7aHui 3a
3aJlaHue ceMecTp MuHuManbHbBIN MaxkcumanbHbII
Moayas 1.
Texkymmii KOHTpPOJIb 0 20
1. PaGoTa Ha MpPaKTHYECKIX 4 5 0 20
3aHATHAX
Py6exHbIii KOHTPOJIb 0 10
1. Ilucemennas 1 5 0 5
KOHTpOJIbHast paboTta Nel
2. Tect Nel 0,25 20 5
Moayasb 2.
Texkymmii KOHTPOJIbL 0 20
1. PaboTa Ha MPaKTHYECKIX 4 5 0 20
3aHATHAX
Py6ekHbIi KOHTPOJIb 0 10
1. IlucpmenHas 1 5 0 5
KOHTpOJbHAsA pabora Ne 2
2. Tect Ne 2 0,25 20 5
Mopayas 3.
Texyuiuii KOHTPOJIb 0 20
1. PaboTa Ha mpaKTUIECKUX 4 5 0 20
3aHATHAX
Py0e:xHblil KOHTPOJIb 0 10
1. ITnceMeHHas 1 5 0 5
KOHTpOJBHAs padora Ne 3
2. Tect Ne 3 0,25 20 5
HoourpuresibHBbIE HAJUIBI 10
1. YaacTtue B 0 5
KOH(EpEeHIINSX,
CTy/IeHUEeCKasl OJIMMIHAA
2. [y6nukanus cratei 0 5
IocemaeMocTh (621161 BBIYUTAIOTCSH U3 0011el CyMMBbI HAOpPaHHBIX 0aJ1710B)
1. Tlocemenue 0 -6
JICKIMOHHBIX 3aHATHH
2. Tlocemenue 0 -10
MPaKTHYECKUX
(cemuHapckux,
11a00paTOPHBIX
3aHATHIN)
HTOrosmplii KOHTPOJIb
3auer 60 110




PelTunr-nnan 1uCHUIUINHBI

KBaHTOBas MexaHuka
(Ha3BaHWE MUCIUTUIMHBI COTJIACHO pabodyeMy yueOHOMY IIIaHy)

crieruaabHOCTh  DuU3KKa
Kypc _4 , cemectp 7

Buasbl yueoHoii bann 3a Yucao banner
AesITeJIbHOCTH CTYAEHTOB KOHKpETHOE 3a7aHui 3a
3aJlaHue ceMecTp MuHuManbHBIN MakcumanbHbII
Moayas 1.
Texkymmii KOHTPOJIb 0 10
1. PaGora Ha mpakTHYECKUX 3 5 0 10
3aHIATHAX
Py6exHbIii KOHTPOJIB 0 10
1. [IncpbmeHHas 0 15
KOHTpOJIbHAs paboTa
2. TectupoBaHue 5
Mopayas 2.
Texkyuuii KOHTPOJIb 0 15
1. PaboTa Ha MpakTUIECKUX 3 5 0 15
3aHATHAX
Py6e:kHbIli KOHTPOJIb 0 10
1. [TuceMeHHast 0 5
KOHTPOJIbHAs paboTa
2. TectupoBanue 5
Moayas 3.
Texkymuii KOHTPOJIb 0 15
1. PaboTa Ha MpakTHIECKUX 4 5 0 15
3aHATHAX
Py6exHblii KOHTPOJIB 0 10
1. [lucbmeHHas 0 15
KOHTpOJIbHAs paboTa
2. TectupoBaHue 5
IoompuresibHbIe HAJIBI 10
HUTOroBblii KOHTPOJIb
DK3aMeH 0 30




IIpunoxenne Ne3

®opma IK3aMeHALMOHHOI0 OuJieTa
MUHOBPHAYKHU POCCHUU

OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/DKETHOE
OBPA3OBATEJIbHOE YYPEX/JIEHUE BBICIIEI'O OBPA3SOBAHMS
«BAIIKUPCKNU 'OCY JAPCTBEHHBIM YHUBEPCUTET»

®U3UKO-TEXHUYECKHUIA NHCTUTYT
KA®EJIPA TEOPETUYECKOU ®N3NKU

SK3AMEHAILIMOHHBIN BUJIET Ne 1
no aucunmnae KBantoBas MexaHuka
Hanpagsnenune 03.03.03 Pagnoduzuka
Ipoduns « Lupporsie TeXHONTOTUN 00PAOOTKH UHGOPMAIIAN

1.Teopus Bo3MyIICHHUIT B CTAMOHAPHBIX COCTOSIHUSX C TUCKPETHBIM CIIEKTPOM.
2. D dexr HlTapka.

3aBenyrontuii kKadeapoi Baxuros P.M.
(moamnuce) (®.1.0.)
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