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CnMcok JOKyMEHTOB M MaTepHAJIOB

1. IlepedeHb TAHUPYEMBIX PE3YIbTATOB OOYUYCHHUS MO JUCIUILINHE, COOTHECCHHBIX C yCTa-
HOBJICHHBIMH B 00pa30BaTeIbHON POrpaMMe HHINKATOPAMHU JOCTHKCHHSI KOMITETEHITUI

2. Llenb ¥ MECTO AMCHMILTUHBI B CTPYKType 00pa3oBaTebHOM MporpaMmbl

3. Conmepxanue paboueid mporpaMmbl (00BEM TUCHUIUIMHBI, TUIBI U BUJbI y4eOHBIX 3aHS-
TUH, y4e0HO-METOAMUECKOE 00CCIIeUeHUE CAaMOCTOSITETLHOM PabOThI 00yUaIOIIUXCsI)

4. ®oHJ OIICHOYHBIX CPE/ICTB IO ITUCIUTUINHE
4.1. TlepeyeHb KOMIIETEHIIMH U WHIUKATOPOB JTOCTHXKEHUS KOMIETEHLUN C YKa3aHHEM
COOTHECEHHBIX C HUMU 3aIJIAHUPOBAHHBIX PE3YJIbTaTOB 00y4YeHUs MO aucuuruiae. Onu-
CaHWe KPUTEPHUEB U IIKAJ OIECHUBAHUS PE3YIHTATOB OOYUCHUS O TUCIUTUIAHE.
4.2. TunoBbie KOHTPOJIbHBIC 3aJaHUs WJIM WHBIC MaTEePHAIbl, HEOOXOIUMBIC JIJISl OLICHU-
BaHUs Pe3y/IbTaTOB OOyUYEHUS MO TUCIUILUINHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMH B 00-
pa3oBaTeNbHOI MporpaMMme MHAUKATOpaMU AOCTHKEHHsI KOMIIETEHIMH. Meroanueckue
MaTepUaibl, OMPEISISIFONINE TPOLEAYPhl OIICHUBAHUS PE3yIbTATOB O0YUCHUS 1O JTUCIIU-
TUTHHE.

5. YyeOHO-MeTonuYeCKOE U MH(DOPMALIMOHHOE 00eCTIeYeHre JUCIIUITITUHBI
5.1. IlepeyeHb OCHOBHOHM W JTOTIOJHHUTENLHON y4eOHOW JTUTEpaTyphbl, HEOOXOAUMON IS
OCBOCHUS JUCIUITITUHBI
5.2. IlepeuyeHs pecypcoB HHGOPMAITMOHHO-TSIIEKOMMYHHKAITHOHHOMN ceTH «HTepHET» H
MPOrpaMMHOT0 oOecreyeHus, HeOOXOIUMBIX ISl OCBOCHUS AUCIMILTUHBI, BKIIOYas MPO-
deccroHanbHbIe 0a3bl JAHHBIX U WH()OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

6. MarepuanbHO-TeXHUYECKas 0a3a, HeoOXoauMas JUIsl OCYIIECTBICHUSI 00pa30BaTEIIHbHOTO

mnmponecca 1o JUCHUITIINHE



1. IlepeuyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHUsl N0 JUCIUIIHHE, COOTHECEHHBIX € yCTa-
HOBJICHHBIMH B 00pa30BaTe/IbHOM NPOrpaMMe HHAMKATOPAMH JO0CTHKEHUSI KOMIIeTeHIIHii

ITo uroram 0CcBOEHMS AUCIMIUIMHBI OOYUJAFONIIMHCS JODKEH JOCTHYb CICAYIOIINX PE3YIbTaTOB O0YUCHUS:

JIAMEHTAJIbHBIX 3Ha-
HUH B Tipodeccuo-
HAJILHOW JESATENb-
HOCTH

CrocobeH mpuMeHATH 0a3o-
BEIC 3HaHMA B 00mactu puzn-
KO-MaTeMaTU4eCKUX U (UIH)
€CTECTBEHHBIX HayK B cdepe
cBoci  mpodeccHOHATBHON
JIeATEeILHOCTH;

3HaeT OCHOBBI MaTeMAaTHKH, (hH-
3WKH, BEIYHCIUTEIbHON TEXHUKH
U TIPOTPaMMHUPOBAHUS

Kareropus dopmupyemasi Komie- Kon u HammeHoBaHMe MHAU- Pe3yabTarnl 00yyeHus o
(rpynna)xkomie- TeHUMs (C yKazaHueM KATOpAa J0CTHKEHUsI KoMIle- JUCHUIINHE

TEeHIHUH KO0/1a) TEeHIUH

[Ipumenenne pyn- | OIIK-1 OIIK-1.1. 3HaTh cHCTEMY 00pa30B, Mpe/-

CTaBJICHUH ¥ IPHHIIMIIOB, JIe)Ka-
IIMX B OCHOBE KBAaHTOBOM TEO-
PHH, POJIb TAKUX MOHATHH KaKk
«BOJTHOBasI QyHKLUSI», «usnye-
CKasl BEJIMYMHAY, KCOCTOSHUE
CHCTEMBI», «Ha0I01aeMble U
HEeHa0JII01aeMble BETUUUHBD U
T.JL

OIIK-1.2.

YMeer penratb CTaHIapTHbIC
npodeccHoHaNbHbIE 3aJa4H C
MPUMEHEHHUEM eCTeCTBEHHOHA-
YUHBIX U OOIIENH)KEHEPHBIX

VYMeThb oJIb30BaThCs MaTeEMaTH-
YECKHUM alliapaToM KBaHTOBOU
TEOpHUH U pelIaTh KBAaHTOBHIE 3a-
JIauM HE TOJIBKO ISl CHCTEM, CO-
CTOAIIMX U3 OJHOM YaCTHIIBI, HO
M MHOT'O YaCTHYHBIE 3a1a49H.

3HaHI/1171, MCTOOOB MaTCMaTHU4dC-
CKOTI'O aHaJIn3a 1 MOACJIMpOBa-
HUA

OIIK-1.3.

Brnaneer HaBbikamu TCOPETHYC-
CKOT'O U OKCIICPUMCHTAJIBHOTO
HUCCICO0BaHUA 00BEKTOB Ipo-
(1)CCCI/IOHEU'ILHOI\/'I JACATCIBHOCTHU

BOH MEXaHHUKH.

BianeTs NOHATHHHBIM B MaTe-
MaTHYECKUM aIlapaToM KBaHTO-

2. leab 1 MecTO IMCUMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JucnumumHa «KBaHTOBast TEOPUSD» OTHOCHTCS K BAPHATUBHOM YacCTH.

JucnummHa nzydaetcs Ha 3,4 kypce (ax) B 6-7 cemectpe (ax).

Kypc «KBaHTOBasi Teopus» SBISETCS OMHOW M3 IEHTPAJIBHBIX AUCHUIUIMH CHEIHATN3alUN CTYACHTOB- (PU3UKOB
pa3IMyYHbBIX crenuatbHocTed. OHa siBIsieTcst 0a30BBIM KypcOM IIPH PaCCMOTPEHHH SIBIICHHH aTOMHOTO MaciuTada u Tpe-
Oyer I CBOEro U3y4YeHUsl IPUBJICUECHUsI 3HAHUH CTYJICHTOB U3 PAa3JIMYHbIX pa3/ieNioB 00IIei U TeOPeTHUECKON (HU3UKH,
a TaK)Ke MaTeMaTHKH, CIOCOOCTBYS ()OPMUPOBAHHIO [IEIOCTHOTO MHUPOBO33PEHHSI HA MUKPOMHUP.

Lens n3yuennst mucoumvHbel «KBaHTOBas TEOPHA» - CHCTEMHOE H3ydCHHE OCHOBOIIOJATaloOUINX IPHUHIMIOB
KBaHTOBOH MEXaHUKH, OCBOCHHE MaTeMaTHUECKOTO alapaTa JMHEHHBIX CaMOCOIPSKEHHBIX OIEpaTopoB, aHAIHM3a pe-
IIEHUH ypaBHEHHH, ONPEIEISIONNX COCTOSHUS OOBEKTOB MHUKPOMHMpA, ITOCTPOCHHE MOJENeH KBAaHTOBBIX CHCTEM H
KBaHTOBBIX MPOLIECCOB M aHAJIM3 COOTBETCTBYIOUIMX YPaBHEHHI, ONPEAEIAIONINX UX COCTOSHUS U 3Boitonno. CooT-
BETCTBEHHO JIaHHAs! UCIUIUIMHA COCTOMT M3 HECKOJBbKHX Pa3JesioB, H3yYeHHUE KOTOPBIX 00YCJIaBIMBAET NPHUBICUCHNE
3HAHUH CTYJICHTOB U3 Pa3JINYHbIX Pa3/eIOB MaTeMaTHKH, a Taloke 00IIeil 1 TeopeTHIecKoi HU3NKH.

3ajaya u3ydeHus: qUCUUILIMHBL «KBaHTOBas TEOPHs» 3aKIIOUACTCs, NPEXKIE BCEro, B OCBOCHHH HOBBIX 00pa3oB,
HOBBIX MOHSTHI W TNpEJCTaBlIeHNH KBAaHTOBOW MEXaHHKH, a TaK)Ke HOBOTO MaremMaTuueckoro ammapara. Kpome Toro,
OHa 3aKJII0YAeTCs B TOM, YTOOBI pa3BUBATh M COBEPIICHCTBOBATh y CTYJCHTOB HABBIKK MX NMPAKTUUYECKOTO NPHUMEHEHUSI
IIPU OMHCaHMsI OOBEKTOB U SIBIICHUH MUKPOMHPA, BEIpabOTaTh yMEHHE CO3HATENILHO U 0€301IMO04HO yoTpeOIsiTh H3y-
4aeMyI0 TEPMUHOJIOTHIO, pPa30MPaThCs B OCHOBHBIX YPABHEHHSIX KBAHTOBOW TEOPHH U METOAX MX aHAJIU3a, TEM CaMbIM
MIOJIHAMasl YPOBEHb TEOPETHUECKOTO M MPAKTUYECKOTO BIAAEHHS CTYACHTOM H3JIaraéMbIMU BOIIPOCAMH, PACIIMPSI U
YKpEIUIsisi KApTUHY MUPOBO33PEHHSL.

JAnst OCBOCHHMS JaHHOH JUCHUILIMHBI CTY/IEHTY HEOOXOMMO OCBOHMTH IPEIBAPUTENIBHO CIIEAYIONIUE JUCIUIITHHEL:
oOmas (u3uKa: MEXaHUKa, 3JIEKTPUIECTBO, MarHeTHU3M, ONTHKA, aTOMHAs U sjepHas (usnka; TeopeTndeckas Gusmka:
TeopeTHyecKass MeXaHHKa, 3JIEKTPOIMHAMIKA; MaTeMaTHKa: MaTeMaTHYECKUH aHalN3, aHAIMTHYECKas TeOMETpHs, JTH-
HeliHast anreOpa, BEKTOPHBIH M TEH30PHBIH aHAJN3, TEOpUs! (QYHKIHMH KOMIUIEKCHOTO NEPEMEHHOT0, TuddepeHInansb-
HBIE YPABHEHHUSI, B TOM YHCIIE TEOPUsl JIMHEHHBIX Au(d(epeHInabHBIX ONepaTOPOB, TEOPHS BEPOSTHOCTEH, HHTETPah-
HbI€ YpaBHEHHS U BapUAILIMOHHOE HCUUCIICHHUE, METOJIbl MATEMATHYECKOH (HUIHKH.

Jucturumza «KBaHTOBasi TEOPUsI» CIIOCOOCTBYET OBJIAJICHUIO 3HAHUSIMH, YMEHHUEM M HaBbIKAMH, HEOOXOIUMBIMU
Juist u3ydenus: auciuiuind «Cratuctudeckast pusnkay, «KBaHToBas Teopust TBepAOro Tenay, «KBaHTOBast TeopHs Mar-
HeTn3Mmay, «KBaHTOBas ANEKTPOIUHAMHKAY,



«HenuHeitnbie BOJIHBD, «KBaHTOBas QJICKTPOHUKA», a TAKKE IPHU NPOBCACHUU HAYYHO- HCCHCHOB&TCHLCKOﬁ pa-
00TEI ", B HaCTHOCTHU, AJIsA BBIIIOJTHCHUA BLIHyCKHOﬁ KBaHH(l)HKaHHOHHOﬁ paGOTbI (B TOM YHUCJIC IMMPU YUCJIICHHbIX BBIYUC-
JICHUAX C UCTTIOJIb30BAHUEM MAKETOB IIPOTrpaMM, OCHOBAHHBIX Ha NIEPBONPUHINUITHBIX pacquaX).

3. Coaep:xkanue padoueii mporpaMmmbl (00beM AUCHUNIMHBI, TUNIBI U BUIbI Y4eOHbIX 3aHATHI,
y4eOHO-MeToauYecKoe odecnevyeHne caMoCTOSATEIbHOI Pad0oThI 00y4ar0 M XCS)

Copeprxanue pabodeii mporpaMmMsl peactapieHo B [Iprmoxernn Ne 1.

4. DoHJ OLIEHOYHBIX CpeaCTB IO TMCHUILJINHE

4.1. IlepeyeHb KOMIETEHIIHI U MHIUKATOPOB JIOCTHKEHUSI KOMIETEHIMH ¢ YKa3aHHEM CO0T-
HECEHHBIX ¢ HUMHM 3aIVIAHUPOBAHHBIX Pe3yJbTATOB 00yUeHUs M0 JUcHUILINHe. Onucanmne
KPHUTEepPHEB U KA OIeHHBAHUS Pe3yJIbTATOB 00YUYEeHHUs M0 TUCHMILINHE.

Kon u ¢popMynrpoBka KOMIETEHIINH:

3auer

IInanupyembie pe3yabTaThbl 00y4eHUS

Kpurtepnu oneHuBaHus pe3yJbTaTOB 00y4YeHHSs

(MHauKaTopbl 10CTHKEHUS] 32JaHHOTOYPOBHS
OCBOEHHSI KOMIIeTeHI)

«He 3auTeno»

«3a4TeHO»

OIIK-1.1.
3HaeT OCHOBBI MATEMATHKH, (DU3UKH, BBIYHCITH-
TEBHOM TEXHUKHU U MTPOTPAMMUPOBAHHUSI

IIpakTudecku He 3HaeT

3Haer

OIIK-1.2.

VYMeer pemats CTaHAapTHEIEC MTPOGHECCHOHATD-
HBIE 3a/1a4¥ ¢ MPUMEHEHUEM eCTECTBEHHOHAYY-
HBIX M OOIICHH)KEHEPHBIX 3HAHUH, METOJIOB Ma-

HpaKTI/I‘IeCKI/I HC 3HACT

TEMATUYCCKOT'0 aHaJIn3a U MOACINPOBAHUA

3HaeT

OIIK-1.3.

poeCCHOHATIBHON JeATSIbHOCTH

Brnaneer HaBbIKamMu TCOPETUYCCKOT'O U DKC-
NIEPUMCHTAJIbHOTO UCCJICAOBAHUS 00BEKTOB

IIpakTudecku He 3HaeT

3Haer

DKk3amMeH
IInanupyembie pe3yabTaThl 00Y- Kpurtepnu onieHuBaHus pe3ybTaTOB 00y4eHHS
Henis 2 («He ynosne- 3 («Y moBieTBOPH- 5 («OTim-
(MHaMKaTopbI JOCTHKEHUS] 32JaHHOT 0 4 («Xoporoy)
. TBOPHUTEIHHO») TENBEHOY) HOY)

YPOBHSI 0CBOECHHS KOMIIETEHI[HI)
OIIK-1.1. [IpakTuuecku Nmeer 3naunTenbHble | 3HAET MOYTH 3Haer Bcé
3HaeT OCHOBBI MaTEMaTHKH, (U3UKH, HE 3HaeT poOeJbl B 3HAHUAX BCé
BBEIYUCITUTEIFHON TEXHUKH U TIPO-
TpaMMHUPOBAHUS
OIIK-1.2. [IpakTuuecku He ymeer no 3Haum- | YMeer mnoutu | YMmeer BcE
YMeer peniats CTaHAApTHBIE Ipodec- | He yMeeT TEJIbHOWU 4acTU Mare- | BCE
CHOHAJIBHBIE 331a49H C IPUMEHEHUEM puana TUCIUTUINHBI
€CTECTBEHHOHAYYHBIX M OOIICHHXKe-
HEpHBIX 3HAHUH, METOZ0OB MaTeMaTH-
YECKOT'0 aHAJIM3a U MOJCITUPOBAHHS
OIIK-1.3. [IpakTruecku He Bnameer mo 3Ha- | [lo cymectBy, | Biageer
Brnaneer HaBbIKaMu TEOPETHUECKO- HE BiajeeT YUTEILHOMN 4acTu | BIIaAeeT
TO U 3KCIIEPUMEHTAIBHOTO HCCe- MaTepuana  JAUCIH-
JIOBaHUS 00BEKTOB Mpoeccro- TUTHHBI

HaJIbHOM JACATCIBbHOCTU

IHoka3aTenu chopcHPOBAHHOCTH KOMIIETEHIIUH:
KpurepusiMu ouleHHBaHUS NIPU MOOVIbHO-PEUMUHZ080U cucmeMe SBISIOTCS 0alllbl, KOTOPBIE BBICTABIISIOTCS
npenoaaBaTeyieM 3a BUIbI ACATCIBHOCTH (OHCHOLIHI)IG Cpe}ICTBa) 10 UTOTaM U3YUCHUA Monyneﬁ (pa3zlen013 JUCHUIIN-
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HBI), IEPEYNCIICHHBIX B PEHTHUHI-TIJIaHe AUCIMIUIMHBI (011 9K3amena. TEKYIMH KOHTpoJIb — MakcumyM 40 Gayuios; py-
OeXHBIA KOHTPOJIb — MakcuMyM 30 GayioB, mooupurebHble 0amibl — MakcuMyM 10; 015 3auema: TEKyIMiA KOHTPOIIb
— MakcuMyM 50 0aioB; pyOeskHBII KOHTPOJIb — MakcUMyM S50 GajuIoB, TOOIIPHUTENBHBIE 0Bl — MakcuMyM 10).

IIIxane! OLIEHUBAHUS:
(0ns ox3amena:

ot 45 10 59 6an50B — «yJOBIETBOPUTEIHEHOY;

ot 60 10 79 6aITOB — «XOPOIION;
oT 80 0aJIIIOB — «OTIIMYIHOY.
o5 3auema.

3agTeHo — oT 60 no 110 pefiTuHTOBEIX OamoB (BKirodas 10 moompuTenbHEIX 0aiioB),
He 3a9TeHOo — OT 0 10 59 peHTHHTOBBIX OaIIOB).

4.2. TunoBble KOHTPOJIbHbIE 32/1aHUSI WM HHbIE MATEPHAJIbl, HE00X0MMbIe [JIsl OLleHNBAHUSI
pe3yJbTaTOB 00y4eHHs MO IMCUMILINHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pa3oBaTe/ib-
HOIl MporpaMMe UHAMKATOPAMM JOCTHKEHHUSI KOMIeTeHIIMA. MeToauyeckne MaTepuabl,
onpeaeJsiloNuIe NPoueaypbl OlleHMBAHUSA Pe3yJbTATOB 00yUeHUsI M0 TUCIHUIJIMHE.

Koa u HammeHoBaHue HHAMKATOpAa 10-
CTHIKCHU A KOMIICTCHIINHU

Pe3yabTaThl 00yueHUs M0 JUCHUIIIUHE

OueHo4HBIE CPEACTBA

OIIK-1.1.

3HaeT OCHOBBI MaT€MaTuKu, (I)I/I3I/IKI/I, BbI-
YHUCIUTEIbHON TEXHUKU 1 nporpaMmMupo-
BaHUA

3HaTh cucTEMY 00pa30B, MPEICTABICHHI
Y MIPUHIIMIIOB, JISKAIMX B OCHOBE KBaH-
TOBO TEOPHUH, POJIb TAKUX MOHATHI KaKk
«BOJTHOBAs QyHKLUSY, «pHU3ndecKas Be-
JIMYMHAY», «COCTOSTHUE CUCTEMBI»,
«Ha0II0AaeMbIe ¥ HEHAOIIIO Ja€MBIE BEJIH-
YUHBD)Y U T.O.

OIIK-1.2.

YMeeT pewiath cTaHAapTHBIE TpodeccH-
OHAJIBHBIE 33J]a4M C TPUMECHEHHEM €CTe-
CTBEHHOHAYYHBIX ¥ OOIIEHHXCHEPHBIX
3HaHMH, METOJIOB MaTEMAaTHYECKOTO aHa-
JIM33 ¥ MOJICTTMPOBaHHS

YMeTh NM0JIb30BaThCI MAaTEMATHUECCKUM
armaparoMm KBaHTOBOH TCOPUH U pCUIATH
KBaHTOBBIC 3aJa4X HE TOJIBbKO JJId CUCTEM,
COCTOAIINX U3 OI[HOI7[ YacCTHUILbl, HO U MHO-
T'0 4HaCTUYHBIC 3aJa4U.

OIIK-1.3.

Brageer HaBBIKAMH TEOPETHYECKOTO H
9KCIIEPUMEHTAILHOTO UCCIIEC0BAHMUS
00BEKTOB POPECCHOHATEHON JTes-
TEJILHOCTH

BJ'Ia,HeTL MMOHATUWHBEIM M MaTeMaTH4e-
CKHM alriapaTomM KBAHTOBOM MEXaHUKHU.

[puém nomantaux padoT.
Kontponpnas pabdora

Tectrr

Pemmenue 3amaq Ha ceMuHap-
CKHX 3aHATHAX

JIHH KOHTPOJII OCBOCHUA KOMHeTCHHHﬁ Ipyu U3YUYCHUN JUCHUIIJIMHBI NPUMCHACTCA 6aJ’IJ’ILHO-peﬁTHHFOBaﬂ CH-

cTéMa.

4.3 PeiliTUHT-TUIaH JUCHMILINHBI IPUBeJIeH B MPUJIOKeHun Ne2.

Hmxe onmcannr npeayCMOTPCHHBIC peﬁTHHF-HJ’IaHOM OLICHOYHBIC CPEACTBA, BUJABI U ITPOUCAYPBI KOHTPOJIA.

B paMkax ucrons30BaHHS MOAYIEHO-PEHTHHTOBOH CHCTEMBI OOYYEHHS W OIICHKH YCIICBAEMOCTH CTYICHTOB
HTOTOBAs OIICHKA 3HAHWH CTYACHTA MO TUCIUIUIMHE MPOU3BOJUTCS IO CyMMe 0aJIoB, MMONIYYCHHBIX B paMKaX TEKYIIle-
T'0 ¥ pyOS)KHOTO KOHTPOJIS 3HAHH, YMEHHUI U HABBIKOB B TCUCHHE CEMECTpA.

3a paboty B ceMecTpe CTYACHT noiy4aet 10 100 6ayuioB 3a BHIIONHEHHE 33aJ]aHUN B paMKax TEKYIIEro U pyoex-
HOTO KOHTPOJISI ¥ IOTIOJHUTENBHO 70 10 0aJI0B 32 HHIUBHTyadbHEIC 3aJaHHS.

IlepeBox ouenku u3 100-0aIbHOM B 4eThIpeXOAILTBHYIO IPOU3BOAUTCS CIICIYIOIIUM 00pa3oM:

- otiuaHO — oT 80 10 110 6amoB (Britrovas 10 MOOMIPHUTENEHBIX 0AIIOB);
- xoportro — ot 70 mo 79 6amnos;

- YIOBIETBOPUTENBHO — OT 60 10 69 Ganos;

- HEYJJOBIIETBOPHUTENBHO — MeHee 60 6aioB.

IK3aMEeHALMOHHEIE ONJIeThI
IIprmMepHbIe BOIPOCH IS PyOEKHOTO B IPOMEKYTOYHOTO KOHTPOJIS



1. Teopus BO3MYILICHUH B CTAIIMOHAPHBIX COCTOSIHUSAX C JUCKPETHBIM CIIEKTPOM.

2. Teopwust BO3MYILECHHUI ITPY HAJTMYUU BBIPOXKACHHS.

3. Teopust kBaHTOBBIX nepexooB. OOIiee BBHIpaXEHHE YIS BEPOSTHOCTH MEPEXOAa M3 OJHOTO COCTOSIHHUS B
Jpyroe.

4. AnnabaTudeckoe M BHE3aIHOE BKIIIOYEHHE B3aUMOICHCTBHS.

5. BeposTHOCTh EpEex00B MO BIMSHUEM BO3MYIICHUH, 3aBUCAIINX OT BPEMEHHU.

6. BeposiTHOCTH mepexosna B €MHUILY BpeMeHH. [lepexos! B ciaydae HEMpephIBHOTO cnekTpa. [lepexons! mox
JIEUCTBHEM NEPUOANIECKOTO BO3MYIIICHUS.

7. TloriomeHue u M3IydeHNE CBETa. BeposTHOCTH mepexona.

8. CmonranHOe U HHAYIHPOBaHHOE M3nydeHne. KoadpduuneHtsr DitamTeiiHa.

9. Tlomsarme o KBaHTOBOU panmodusnke. Jlazepsr 1 Ma3epsl.

10. IIprHIMI COOTBETCTBHS. BeposSTHOCTh CIOHTAHHBIX M BBIHYXKJICHHBIX NIEPEX0/0B. VIHTEHCHBHOCTD U3ITy4eHUSI.

11. IIpaBuna otdopa. [IpaBuia ordopa ocumuisTopa. IHTEHCMBHOCTD U3ITy4YeHUSI.

12. TIpaBuira oTOOpa ISt ONTUYECKOTO JIEKTPOHA B BOJOPOIONOI00HOM aToMe.

13. DnemeHTapHbIe YacTHIBI B KBAaHTOBOM MexaHHKe. YpaBHeHue Kieitna-I'opiona. PenstuBHCTCKHE ypaBHEHHS C
HYJIEBBIM CIIHHOM.

14. PenstuBuctckoe ypaBHenue /upaka.

15. Perienue ypaBHenus Jlupaka st CBOOOTHOW YaCTHIIBL.

16. CocrosiHEe ¢ oTpUIaTeNbHOM YHeprueil. [ToraTne 06 MeKTPOH-TTO3UTPOHHOM BakyyMe. YaCTHIIBI M aHTUYACTHIIBL.
17. MoMmeHT KonyecTBa JBIKCHNUS MIeKTpoHa B Teopun [upaxa. CrinH. [1omHBIH MOMEHT KOJIMYECTBA JBHKCHUSL.

18. PensiTuBUCTCKHE TOMPAaBKH K JBIKCHHIO 3JIEKTPOHA B AJIEKTPOMAarHUTHOM mone. YpaBHeHue [laymu. CruHOBBIHA
MarHuTHBII MOMEHT.

19. CriuH-0opOHUTAIBHOE B3aMO/ICHCTBHE.

20. AToMm BoIOpOJia € YIETOM CITHHA 3JIEKTPOHA. DHEepreTnieckue ypoBHU. [IpaBuia oTO0pa ¢ yueToM CIrHA 3JIEKTPOHA.
ToHKkast cTpyKTypa aTroMa Bogopoza. JIsmOoBckuii casur. CBEpXTOHKAs CTPYKTYpa.

21. KoBapuanTHas ¢popMa ypaBHeHHs Jupaka.

22.3apsioBoe conpspkeHne. YacTUIlbl U aHTUYACTHUIIBI.

23.YpaBHenusa Jlupaka I YacTHUIBl C HyNleBodl Maccoit mokos. Hedtpuno. CrnmpamsHOcTh. HBapHmaHTHOCTH
HEHTPHHO OTHOCHUTEIHHO KOMOMHUPOBaHHOI nHBepcru. CPT-nHBapHaHTHOCTS.

24. AToM BO BHEIITHEM MAarHUTHOM I10Jie. AHOMAJTBHBIH M HOpMAIBHBINA 3P PeKThl 3eeMaHa.

25. D¢ dexr [Namena-baka.

26. D¢ dexr LlTapka.

27.KBaHTOBBIC CHCTEMBI, COCTOSIINE W3 OAWHAKOBBIX 4YacTHl. YpaBHeHue lllpeamHrepa s CHCTEMBI YacTHIL.
[MpuHOMn ToXIecTBEHHOCTH MuKpouacTun. OmepaTtop mepecTaHoBOK. Cuctembl 0o3e-dacTuil M (epMH HacTHII.
punnun Iaynu.

28. BonHoBble (yHKUMHM Ui cucTeMbl 4acTul, ¢epmu U 0o3e yactun. CHMMETpUYHBIE U AHTHCUMMETPUYHbBIE
BoutHOBEIE (pyHKIHH. Cxema FOHra.

29. Teopust OCHOBHOTO COCTOSIHFSI aTOMOB C JIBYMSI 3JICKTPOHAMHU.

30. Bo30y»xneHHbIe cocTosTHUS aToMa renus. [lapa u oproremmii. OOMeHHas sHeprus. OOMEHHOE B3aUMOJICHCTBHE.

31. Bapnannonnsie MmeToabl. Meromsl XapTpu-doxka.

32. Metox Tomaca ®epmu.

33. 3anonHeHne 3IEKTPOHHBIX oOoJyouek aroma. [lepnomgmyeckas cucrema MenaeneeBa. Penko3eMenbHble METaLIbI.
3aypaHOBBIE JICMEHTBHI.

34. CiekTpanbHbIe H PEHTTCHOBCKHE TEPMBI CIIOKHBIX aTOMOB L-S-cBsi3b. J-J-CBSI3b.

35. OCHOBHBIE BH/IbI XUMUYECKOH CBSI3H. AnrabaTHyeckoe mpuoImKkeHne. [ 'oMeononspHble aTOMHBIE MOJIEKYJIBI.

36. Teopust BaJICHTHOCTH.

37. Cuiel Ban-niep-Baaibca.

38. DHepreTHUecKHe yPOBHHU ABYXATOMHBIX MOJICKYJL.

39. Teopus ynpyroro paccesHusi. AMIUIUTYAa U auddepeHnanbHoe ceueHne paccesiHus. BopHOBcKkoe npuOnImKeHne u
YCJIOBHS €r0 IPUMEHUMOCTH.

40. bopHOBCKOE NPUOMIKEHUE YIS PA3IMYHBIX CIIy4aeB PacCeMBAIOIIMX IOJIEH, SKpaHNPOBAHHOE KYJIOHOBCKOE MOJIE,
noreHman ['aycca, chepudeckas moTeHINAIbHAS SMA.

41. PaccesiHue OBICTPO 3apsHKEHHBIX YacTHUIl aTOMaMH. ATOMHBIN GopM-(akTop.

42. OCHOBBI KBaHTOBOW TEOPHHU TBEPJIOTO TeJA. DJIEKTPOHBI B TIEPHOIMUECKOI cucTeMe.

43. OCHOBHBIE MTOHATHUS 30HHOU TEOPUH.

Oo0pa3en 3k3aMeHALIMOHHOI0 OMJieTa:

ITepeBon onenku u3 100-6am1pHON B 4ETHIPEXOATUTBHYIO TPOU3BOIUTCS CIEAYIONUM 00pa3oMm:
- ommuuHO — oT 80 1o 110 6aymroB (Bkitovas 10 moonpuTebHBIX 0alIoB);

- xoporo — ot 60 10 79 6amoB;

- YIOBJIETBOPUTENHHO — OT 45 10 59 Gamnos;

- HEYJIOBJIETBOPHUTEIHHO — MEHee 45 OanoB.



Kpurepun ouenku (B 0asiax):

(30 6an510B)

OTBeT Ha BOIPOC JOJDKCH MOKa3aTh ITyOOKHe, MPOYHBIC 3HAHUS CTyAeHTa. OTBET HOJDKEH OBITH JTOTMYHBIM M JOKa3a-
TenbHbIM. CTYACHTY HEOOXOANMO 3HATh OCHOBHBIC NOHSATHS, TCPMUHBI, Pa3BEPHYTHIC OIPEACNICHNS, HCIIOIb30BaTh CO-
BpeMeHHbIC JaHHble Hayku. CTYACHT JO0JDKEH YCTAHABIUBATH MPUYHUHHO-CICACTBEHHBIC CBS3U, MPUMEHSITH 3HAHHS B
HOBO# cutyanuu. CTyJeHT HOJDKCH MPOIEMOHCTPUPOBATh YMECHHE Ie/IaTh apryMEHTHPOBAHHbBIC BHIBOJIBL.

(20 pansoB)

OTBeT CTyAeHTa JOJDKCH II0Ka3aTh [IIyOOKHe, NpodHble 3HaHWs. OTBET AODKEH OBITh JIOTMYHBIM H JOKA3aTeIbHBIM.
CTyneHTy HeoOXOIUMO 3HATh OCHOBHBIC MOHSTHS, TEPMHHBI, PAa3BEPHYTHIC ONMpENCICHNUs, MCIOIb30BaTh JaHHBIC CO-
BpeMeHHOH Hayku. CTyAeHTY HeOOXOANMO yCTaHABIMBATh IPUYMHHO-CICACTBCHHEIC CBSI3H, H3/IaraTh MaTepHai ¢ yde-
TOM IPHHIUIIOB OOBEKTHBHOCTH U HAYYHOCTU. B 0TBeTe JOIyCKalOTCs OTACIBHBIEC HECYIICCTBEHHBIC HETOYHOCTH.

(10 fanioB)

OTBeT Ha BONPOCHI JODKEH MOKA3aTh 3HAHUS IIOCTABJICHHBIX BOMPOCOB. Heo6X0AMMO 3HATh OCHOBHEIC MOHSTHS, TEP-
MUHBI, Pa3BepHYTBIC OMpEACICHHUs], (PaKTHUCCKUI MaTepHal, HCIOJIb30BaTh JaHHBIC COBPEMEHHOW Hayku. B oTBere
MOTYT JOIYCKAThCS CYIIECTBEHHBIC OIIMOKN U HETOYHOCTH.

(0 6ans10B)

OTBeT Ha MOCTABICHHBIC BOMPOCHI [IOKA3bIBACT HE3HAHUE €TI0 COACPIKAHMS, OCHOBHBIX MOHSTHI, TepMUHOB. CTyICHT HE
YMEET yCTaHaBJIMBATh IIPUYMHHO-CICACTBCHHbIC CBA3H, M3JIaraTh MaTepHall C yUYETOM IPHHLUIIOB HAYIHOCTH U OOBEK-
THBHOCTH, aHAIU3UPOBAaTh YKa3aHHbIE MCTOYHUKU. OTBET CTYICHTA HE COOTBETCTBYET BOIPOCY, & TAKIKE HPH OTCYT-
CTBHH OTBETA U IIPU OTKa3e OT OTBETA.

[penogaBaTesb MOXKET MOOIIPUTH CTYACHTOB 32 y4acTHE B HAYYHBIX KOH(PEPEHIHIX, KOHKypCax, OJMMITNAIaX,
32 aKTHBHYIO pabOTy Ha ayJUTOPHBIX 3aHATHSIX, 33 MyOJHUKAI[MHM CTATCH, 3a PabOTy CO MIKOJbHHUKAMH, BBITIOJTHCHHE
3aJJaHKU} TIOBBIIMICHHOM CII0KHOCTHU B BHJIE MOOIIPUTEILHBIX 6ayiioB (o 10 0aios 3a cemectp).

3ayeTHas KOHTPOJIbHAsA padoTa.

VYueOHBIM UIaHOM Mo AucuuIuinHe «KBaHTOBast TEOpHs» AJIsl MPOBEPKH YPOBHSI YCBOCHHS HEOOXOIUMBIX KOM-
MEeTEeHIUI MpeayCMOTpeHa KOHTPOJIbHAsE paboTa B 6-M ceMecTpe M KOHTpOJbHas padoTa B 7-M ceMecTpe, KOTOophIe
HMEIOT CTaTyC UTOTOBOM, 3a4€THOW KOHTPOJIBHOM pabOTHI MO MPAKTUYECKUM 3aHATUAM (pelieHue 3a1a4). BeinoaHenne
9TON KOHTPOJILHOU PabOTHI ABJSICTCS 00s3aTSIBLHBIM YCIOBUEM JIOMyCKa K Sk3aMeHy. KoHTpobHast paboTa COaepKuT 5
3aja4, BpeMs BbinoiaHeHus 90 MunyT. Penienue oHoii 3a1aun oneHuBaercs B 20 6anios.

IIpumep BapuaHTa 3a4€THOI KOHTPOJILHOH padoThI

1) Haiitu E’I"Es’ At ﬂﬂﬂﬁpaBHOI‘O Ez, roe L = [I‘ X p],

Iz d — 2
2) Haiitu pe3ynbTar neiictBus oneparopon = {d— w.,*x} Ha (QYHKIUIO f[x] =e%y CPaBHUTH HX.
X X

2
3) BbIUHCIIHTE IEPECTAHOBOYHOE COOTHOIIEHHE [X‘,ﬁx f[X:]ﬁx].

4) Haiitu xommyTaTop BuzIa [(l", P]; H], roe H — oreparop ['aMIIbTOHa YacTHUIIBI, HAXOASAIICHCS B TIOTCHIIHATEHOM

1oje U(l"j.

5) Onepatopst AuB YIOBJIETBOPSIIOT KOMMYTaTHBHOMY COOTHOILEHUIO [E, B] = 1. Haiitun [E; En]

Kpurepun oneHuBanus 3a1a4 3a4€THOM KOHTPOJIbLHOH padoThI:
16-20 6aj10B BBICTABIIAETCA CTYIECHTY, €CIIH IPEICTaBICHO HOJIHOE PEIICHUE 3a1a4U, KOTOPOE MOXKET COJEpHkKaTh MeJl-
K{€ HETOYHOCTH HJIM HEJIOCTaTOYHYIO apryMEHTALNIO [IIar0B PEIICHHUS;
11-15 GayToB BEICTABISIETCS CTYIACHTY, €CIHM IPH BEPHOM DELICHWH B OOIIeM BHIE JOIyNIEHa OMMOKa B YMCIIOBBIX
pacyeTax WM IPH NPaBHILHOM OTBETE OMYIIEHHI HEKOTOPHIC IPOMEXKYTOUHBIE JTAIlbl PEIICHUsS WIN AOIYIIeHa He-
NPUHIKIHANBHAS OIHOKA B UCXOAHBIX YPABHEHHSIX;
6-10 GaIoB BEICTABIIACTCS CTYAEHTY, €CIIU OTCYTCTBYET OJHO M3 HEOOXOIUMBIX MCXOIHBIX YPaBHEHHUH WM JOMyIIeHa
NPUHOUINAIbHAS OINOKa B MCXOIHBIX YPAaBHEHHSAX, HO IPHCYTCTBYIOT MNpaBHIIbHBIE PACCYXKICHUS M AEHCTBHS,
HarpaBJIeHHbIE Ha ITOJy4YeHHEe OTBETa
1-5 Gayut0B BBICTABISIETCS CTY/EHTY, €CIIH, BEPHO, 3allMCaHa TOJBKO YacTh HEOOXOJMMBIX MCXOJIHBIX YPaBHEHUH, IpU
3TOM OTCYTCTBYIOT KakKHe-THOO MareMaTHdecKue NpeoOpa3oBaHMs, HAIllpaBJICHHbIE Ha IOJyYeHHE OTBETA, MM OHU
OIIMOOYHBI.



0 0anmIoB CTaBUTCS MPU OTCYTCTBUU OTBETA WIIM MPH IOJIHOCTHIO HEBEPHOM OTBETE HIIM KOTJA PEIICHUE HE COOT-
BETCTBYET YCIIOBHIO 33a]]a4U

KputepusiMu OlecHUBaHUS OCBOCHHUS KOMIICTCHIUI CITy>KaT OaJlIbl, MOMyYCHHBIC 32 BBITOTHCHUC 3aUCTHONH KOHTPOJIb-
Ho¥i pabotel. Kaxmoe u3 nsatu 3aaanuii onenuBaetcs B 20 0aioB, MakCHMaibHass CyMMapHas OIICHKA 32 KOHTPOJIBHYIO
pabory -100 6anos.

[IIkana nmepeBoga CyMMapHOTo 0ajia B IByXypPOBHEBYIO OLICHKY:

0-59 6aIoB — «HE 3a4TEHO»

60-100 6amIoB — «3a4TEHON.

Onucanue KOHTPOJIbHON PadoThI
IIpumep BapuaHTa KOHTPOJbHOM PadoThI:

1) Hatitn E.T_. E-,§+ 1 E paBHOrO: E i.
xdx
2) Haiitu pe3ysbTar IeHCTBHS OMEPaToOpoB :T 1 +=x)2 (i 1 +x) ) Ha QYHKIIHIO

f(x} = sinkx u cpaBHuTH HX.

Iz ~3 o~
3) BBIYHMCINTH MEPECTAHOBOYHOE COOTHOMmEHHe (17, B2 f(3)D, .
4) HaiiTu KOMMYTaTOp BHIa [H, Lz], rae H — onepartop I'aMunbTOHA 4acTHULIBI, HAXOAAIIEHCS B IOTCHIIMAILHOM I10JIE
Uir), L, — = — KOMIIOHEeHTa oreparopa MOMEHTa UMITyJbca L.

5) HOKaSaTL, 4TO COOCTBEHHBIC 3HAUCHUS oreparopa Jlammaca OTPpHULATCIIbHBI.

Pemrenne 3agau
Kpurepuu onenku (B 6ajiax)

[ IprBeeHO MOJIHOE PABIIIBHOE PELICHNE, BKJIOYAOIIee PaBIIIbHBIN OTBET M UCUEPIIBIBAIOIINE BEp- 1 b6ann
HbIe PacCYXJCHUS C TPSIMBIM yKa3aHHEM HaOJF0JaeMBIX SIBJICHHH M 3aKOHOB

/laH paBUIIbHBIN OTBET, U IPUBEACHO OOBSICHEHHUE, HO B PEIICHUH UMEIOTCS OJIMH WM HECKOJIbKO He- | 0,5 bannos
[TOCTAaTKOB
HeT npaBuibHOTO OTBETA 0 b6annos

HpI/IMeprle BOIIPOCKHI IJISI TECTUPOBAHUS
1. CaoiicTBa MaTpUIBI INIOTHOCTH O , ONpeAeJIsiionIell CMeIIaHHOe COCTOSTHHE CHCTeMBbI.

a) Marpuua o He spmuroBan SPp =1;

6) Marpuua o spmutosau Spp =1;

B) Marpuna p spmurosau Spp =0;

r) Marpuua p spmurosan Detp =1;

I'ne Spp — cnen matpunst p , Detp —onpepennrens marpuust p .

2. Kak M3MeHSIIOTCSI 3JIeMEeHTBhl MaTPHIbI wiotnoetu X ¢ Teuenmenm BpeMeHH, eciin omeparop 'amuabToHa
SIBHO He 3aBHCHT OT BpeMeHHu?

2 oo (t) = o (0)exp <i(E, - En.)% >:6) o (£) = 0; B) Hocromms 1) P, () = oo (0)exp < iE, % >

3. Moser g YacTHOA B KBAaHTOBOHi MeXaHHKe NPONTH CKBO3b NMOTEHIHAJBHBIA 0apbep, ecaM JHePrus

E<U, xo

gyacTtunbl E MeHbIIIEe, YeM BbICOTA 6ap1,ean max e,
a) MOXKET;

0) HET, HE MOXKET;

B) MOXET P ONPEICICHHBIX YCIOBHUIX;

F) 3aBUCHUT OT THUIIA YaCTHUIIbI.

4. Kak onpeaensiercs KO3 (PpUUHEHT NPOXOKIEHUA D»

J J
a)D:Jﬂi@D: “;p D= Jﬂpom;r)D::]]nad;

npowt npowt nao omp

— KOJIMYCCTBO MpOomeAInX 4acTull, J om

roe J ngo — KOJIMYECTBO MA/IAIONINX YACTHIL, J »

— KOJIMYECTBO OTPAKCH-

9

npout



HBIX YACTHII.
) [ T

5. Yemy paBeH CJeIyIOIHI KOMMYTATOP: 21, rue H 2 — omeparop KBaJApaTa MOMEHTA KOJIHYeCTBa
JBHKEHHsSI W OIePaTOP NPOEKIHH MOMEHTA KOJIMYeCTBA IBHKEHHsl HA och Z ?

a)l;6) L,;8) L, ;n)0.

6. MDU3MYECKHIi CMBIC MATHHTHOr0 KBAHTOBOIO icaa M,

a) OnpeensieT JHEPreTHIECKUI YPOBEHb 3JIEKTPOHA, YAAIEHHOCTh SHEPTETHIECKOTO YPOBHS OT S/Ipa U pasMep 3JIeK-
TPOHHOTO 00JIaKa;

0) Omnpenernsier GopMy SIEKTPOHHOTO 00JIaKa U TIOYPOBEHb 3JHEPIeTUYECKOTO YPOBHS, 33/1aBAEMOTr0 TIIABHBIM (pajiu-
AIIbHBIM) KBAHTOBBIM 4rcioM N ;

B) Xapakrepusyer OPHEHTALMIO B IPOCTPAHCTBE OPOUTAIILHOIO MOMEHTA MMITYJIbCa JICKTPOHA MIIM HPOCTPAHCTBEHHOE
PAacCIIONOkKEHUE AaTOMHOM OpOUTAIIH;

r) Xapakrepu3yeT COOCTBEHHBI MOMEHT MMITYJIbCA SJIEMEHTAPHBIX YaCTHI], MMEIOIIHI KBAHTOBYIO [IPUPOJLY U HE CBSI-

3aHHBIN C NEPEMCIICHUEM YaCTULIBI KaK IICJIOTO.

X\Y,Z
OJHOBPEMEHHO HMEKOT

7. B KakoM ciy4yae NMPOEKIIMM MOMEHTAa KOJHYECTBA JBHKEHHSI HA pa3Hble OCH
omnpe/e/eHHOE 3HAYeHHe?

a) Tonbko B K1acCHYECKOH MEXaHUKE;

6) Hu B xakom ciydae;

B) B ciyuae mapoBoro Bouka;

r) B cirygae chepuueckoro Bomuka.
Y|m (9' ¢) ?

a) He3aBUCUMO OT 3HaYCHHUH Iy M, mwaposasi pyHKUUS SBISETCS YETHOIL;

8. Uem ompeneisieTcsi 4€THOCTD IIAPOBOH (PyHKIHHI

0) OTHOBPEMEHHO ABYMsI KBAHTOBBIMH YHCIIAMH | o m;

B) OpOUTAIFHBIM KBAaHTOBBIM YHCIIOM l: B.(). C YCTHBIM I YEeTHBIC, B.(). C HEYETHBIM I HCYETHBIC,

I') MArHUTHBIM KBaHTOBBIM YUCIIOM M : B.Q. ¢ YeTHBIM M — 4yeTHble, B.Q. C HEUSTHBIM M — HEYETHBIE.

9. Yemy paBeH KOMMYTATOp: [ 1z ], rme Zm H_ NpoeKIHUs MOMEHTA KOJIMYeCcTBAa JBHKEHHUs HA OCb Z M
omeparop I'aMuHIbTOHA, ONHMCHIBAIONINN [BH:KEHHE YAacTHUObl B LEHTPAJHHO-CHMMETPUYHOM TOJIe,
COOTBETCTBEHHO?

a) |:y ; 6) |:X ;B) P,rme P— oneparop uMimyiscea; ) 0.

10.0T KakHX KBaHTOBBIX 4YHCEJ 3aBHCHT PaAUAJBLHAA 4YacTh BOJHOBOH (YHKINH, ONMHCHIBAKOIIEH
CTAIIMOHAPHBbIE COCTOSIHUSI YACTUIbI, IBHKYIIEiCs] B IEHTPATbHO-CHMMETPUYHOM roJe?
a) OT rmaBHOTO KBaHTOBOTO yncia N;

6) Ot opOHTaTBHOTO KBAHTOBOTO YHCIIA | 4 marsurHOro KBanTOBOrO UHETA M ;

B) OT opOUTaIbHOrO KBAHTOBOT'O yKcia M

r) He 3aBHCHUT OT KBAHTOBBIX YHCEIL.

11. Kakue aToMbl HA3bIBAOT BOAOPONOI00HBIMH?

a) 3TO aTOMBbI IIEPEXOIHBIX METAJLIOB;

0) 9TO aToM (MOH), COZEPIKAIIUN B DIEKTPOHHON 000JI0UKE OJMH U TOJBKO OJIMH JIEKTPOH;

B) 3TO aTOM (HOH), COAEPIKAIINI B AJIEKTPOHHON 000I09Ke O0JIee ABYX AIIEKTPOHOB;

T') 3TO aTOMbI HHEPTHBIX T'a30B.

12. MoxeT JH YacTHIA B KJACCHYECKOW MeXaHHKe MPOITH CKBO3b NMOTEHIHAJIBHBINA 0apbep, ecIu JYHEPrus

E<U

YacTHLBI E MeHbllle, YeM BbIcoTa Dapbepa M T.e. mex 2

a) MoskerT, eciii Ha IMpHUHE Oapbepa YKIAIRIBACTCS [ENI0E THCIIO0 Al2 , TO €CTh d = ni/2 , Tae A -CpellHEe 3Hayue-
HUE JUIMHBI BOJIHBI 1€ bpoiins;

0) MoxeT, ecnu Ha IUpUHE Oapbepa YKIaAbIBAETCS MOIYIEN0e YUCIIO0 Al2 ,TOecTh d = (2n +1)Z 12, rne A -

CcpeziHee 3HaueHMe JUIMHbI BOJIHBI Ae bpoiis;

B) He MmoxeT HuKOTHa;

') 3aBHCHUT OT 3apsi/ia YaCTHIIBI.

13.Yemy paBHa KpaTHOCTb BBIPOKIEHHUsI JHEPTUU CTAIMOHAPHBIX COCTOSIHMI IJ1eKTPOHA B aToMe BOAOPOJAA B
cly4yae HempepbIBHOIO cnekTpa?

a) l;

0) 2;

B) 0;

r) n+1.

14.T1o xakoii (popmy.ie BHIMHCISIOTCS YacTOThI cepun Jlaiimana?

10



0 v=RGE-—)n=23.
1 1

& v=R(; ~—).n=34.;

B>V—R3i2— Lyn=45.;

1 1
r) V= R(F—n—z),n :5,6...

15. ®u3uyeckuii cMbIC] MmapameTpa a(pa;:myc nepBoii GOPOBCKOIl OPOMTHI JIEKTPOHA) B CJIy4Yae COCTOSIHHA

3JIeKTPOHA B aTOMe BOJOPO/Ja C n=1

a) Haunbonee ynaneHHOE NOIOKEHUE JIEKTPOHA;

0) Paguyc 6mmxaiimieit k sApy opOUTHI 2JIEKTPOHA aTOMa BOJOPO/IA;

B) Pagnyc cdepbl, BHYyTpH KOTOPO# ¢ HanOOJIbIIEH BEPOSITHOCTHIO HAXOAUTCS YaCTHIIA;
r) Pagmnyc cdeprr, BHyTpru KOTOPOii ¢ HanMeHbIIEH BEPOATHOCTHIO HAXOIUTCS YAaCTHIIA.

16. KakuM cBoiicTBOM 006./1a/1aeT pacnpe/eeHue M0 YIiIaM 3IeKTPOHA, IBHKYLIerocsi B aroMe Bogopoaa?
a) Cdepuuecku CHMMETPUYHO;

0) 3aBUCHT OT yriia ¢ ;

Q Cosgp .
B) 3aBUCHT OT yIJla ~ IO FapMOHHYECKOMY 3aKOHY: ;
r) O0namaeT CHMMETpHEH Tella BpallleHHs OKOJIO TOW OCH, Ha KOTOPYIO (PMKCHPOBaHA MPOCKIIMSI MOMEHTA UMITYJIbCA.

17. Yemy paBeH omepaTop MOMEHTa KOJIHYECTBA IBH:KEHH L~
a) L=—ia[fxV];
6) L =—in[f xA];
B) L=—iA[fx p];
r L= [ p x r] .
18. Kakoe TBepaoe TeJi0o HA3bIBAIOT CHMMETPHYHBIM BOJTYKOM?
a) TBepnoe Teo ¢ 0HOM OChI0 CUMMETPHH D0JIEe YeM BTOPOTO MOPSIIKA, KOTOPOE UMEET JIBa OIMHAKOBBIX MOMEHTA
WHEPIHH;
0) TBepuoe TeJo ¢ 0HOI OChEO CHMMETPHH 00Jiee YeM BTOPOTO MOPSAKA, Y KOTOPOrO BCe TPU MOMEHTA HHEPLIUH pas-
JIMYHBI;
B) TBepaoe TeJo ¢ 0OHOH OChI0 CHMMETPHH MIEPBOTO MOPSIKA, KOTOPOE HMEET [Ba OJMHAKOBBIX MOMEHTA HHEPLIHUN;
r) JIroboe TBepaoe Teo.
19. Kakue oneparopbl, ONHMCHIBAIOIIME BpallaTeJbHble CTEeNEHH CBOGOABI CHMMETPHYHOIO BOJIYKA,
KOMMYTHPYIOT Me:Kay co0oii?

Ny A
a) [L°,H J;

~ 2l
6 2,3
B) _Lx,r];
n (J,H J

L? oriepaTop KBajpaTa MOMEHTa KOJIMYECTBA JIBH)KEHHS, H_ ornepatop I'amunbTOHA.

20.CBoiicTBa cOOCTBEHHBIX 3HAYeHHii W COOCTBEHHBIX (YHKIHU, OTBeYAOIIHE COCTOSTHHSIM THCKPETHOIO
CIeKTPa B CJIy4Yae OJHOMEPHOI0 IBUKEHUS YaCTHIIbI.

a) Bce sHepreTnueckue ypoBHH HE BBIPOXKAEHBI;

0) Bce sHepreruyeckne ypoBHHU BBIPOXK/ICHBL;

B) CoGcTBeHHBIE (DYHKINH ITOAUHHSAIOTCS OCIMIUIIIIMOHHON TeopeMe;

r) CobcTBeHHBIE (YHKIIMY HE MOTINHSIIOTCS OCIMJUIALIMOHHON TEOpeMe.

YuyacTue B KOH(pepeHUMX, MYOJUKAIMSA CTATEl
Ilyonukanus crareil — 5 oanos

Kputepuu Ouenka (B 0aj1ax)
Tur paboTe PedepaTuBHas pabora 0,1
PaboTa HOCUT HCCIIE0BATEILCKUI XapaKkTep 0,3
PaboTa sBIsIeTCS HCCIICIOBAHUEM 0,6
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M cronap30BaHKe U3BECTHBIX
AaHHBIX 1 HAYYHBIX (I)aKTOB

He HCHOJIb3YCT HUKAKUX JaHHBIX

IABTOD UCITIOJIb30BAJI U3BECTHBIC JaHHbIE 0,4

Vcrionb30BaHbl YHUKANBHBIE HAYYHBIC TaHHBIC 0,6
[IonHoTa LMTUPYEMOI Vicrionb30BaH yueOHbII MaTepral 0,1
ITUTEpaTyphl, CCHUIKA HAa YYEHBIX

Vcrionb30BaHbI ClIENUATU3UPOBAHHBIC U31aHHs 0,3

Vcriob30BaHBI HHTEPHET PECYPCHI 0,6
AKTYaJIbHOCTB PaOOTEI l3y4yenue Borpoca He SBIISIETCS aKTyalbHBIM 0

[IpencraBnenHas paboTa MpHUBIIEKaeT HHTEPEC CBOEH 0,4

AKTYaJIbHOCTBIO

Pabota conepkuUT Hay4YHBIH XapakTep 0,6
CTenieHb HOBHU3HBI ITONMyYeHHBIX  [PaboTa HE COAEPKUT HUYETO HOBOTO 0
pe3yJIbTaToB =

B paboTte moka3aH yKe yCTaHOBJICHHBIN (QakKT 0,4

B paboTe moxydeHB HOBBIC JaHHBIC 0,6

Yuactue B KOHepeHUHHU- 5 danios

TBOpUeckuii Moaxo K 0TOOpPY M CTPYKTYPUPOBAHUIO MaTepHaa - 1 bann
HoBu3Ha U caMOCTOSITENILHOCTD IPH IIOCTAHOBKE MPOOJIEMBI - 1 bann
BEICTyIUICHHE HE SBIISETCS IPOCTHIM YTCHUEM C 9KpaHa - 1 6ann
B BBICTYIJICHUH AOTIOJIHSIOTCS U PACKPBIBAIOTCS KITIOYEBbIE MOMEHTHI, [IPEACTAaBICHHbIE Ha cllaiiax 1 b6ann
Bo BpeMsl BRICTYIUICHUS TI0ICPKUBACTCSI 3pUTEIBHBIA KOHTAKT C ayIUTOpHUEH, peub oTandaetcs borar- | [ 6ann

CTBOM I/IHTOHaHI/Iﬁ
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5. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCITUTNIHHbI

5.1. IlepeyeHb OCHOBHOM W 1ONOJHUTEIbHON y4eOHOM JINTepaTyphbl, He00X0AMMOM 1JIs1 0CBO-
eHUsl JMCHUTIMHBI

OcHoBHas JuTepaTypa:

1. CaenpeB M.B. OcHoBel Teopernueckoil ¢u3mku. T.2. KBanroBas mexanmka. W.: Jlamp, 2005.- 928 c.
[nextponnsrit pecype] http://e.lanbook.com/books/element.php?pll cid=25&pll_id=621

2. bmoxurues, . 1. OCHOBBI KBaHTOBOW MexaHWKH : ydeO. mocobue / JI. 1. Broxunnes .— 7-e u3f., crep. —
CII6.: Jlans, 2004.- 672 c. [DnexTponHsi pecype] https://e.lanbook.com/book/619#authors

3. Tamuuxwuii B. M. 3aga4un o KBaHTOBOM MeXaHUKe : ydyeOHoe nocodue i ¢pus.cnen.By3oB / B. M. Nanumkuid,
b. M. Kapnakos, B. 1. Koran .— 2-e uzz., nepepad. u mon. — M. : Hayka, 1992 .— 878 c. : [28 9k3. B OuOI.
Bam['V] wmn Tamumkuit B. M. 3agaun mo kBaHTOBO# MexaHuke : yded. mocoowe / B. M. lammmkwmii, . M.
Kapnakos, B. U. Koran .— M. : Hayka, 1981 .— 648 c. [83 »k3. B 6ubn. baml'VY].

JlonoiHUTeIbLHAS JTUTepaTypa:

1 Jasbinos, Anexcanap Cepreesud. KpanTopas Mexanuka : yueGHOe mocobue ayis yH- ToB .— / U31.2-e,uctp
u nepepad. — M. : Hayka, 1973 .— 703c. : [78 5k3. B Oubn.baml V]

2 3agaun TO KBAaHTOBOH TEOPHH [DJIEKTPOHHBIA pecypc] : MeTomWdyecKHe YKa3aHHsS K IPOBEIEHHIO
MPaKTHYECKUX 3aHsATHH a1 crynaeHToB 3 kypca ®TU mo HampaBnenuto noarotoBku «@Pusmkay. Y.1 /
bamkupckuii rocyaapctBeHHbIN yHHBEpcuTeT; cocT. P.M. Baxuros .— Ya : PULL bamI'VY, 2016 .— DnextpoH.
Bepcust ned. myonukanuu .— JlocTyn Bo3MOXKeH yepe3 DIeKTpoHHyo oubinoreky bamly . —
<URL:https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi po kvantovoj teorii_1_mu_2016.pdf>.

3 3amaum MO KBaHTOBOH Teopum [DJNEKTPOHHBIA pecypc] : METOAMYECKME YKA3aHHMs K MpPOBEICHHUIO
MPaKTHYECKUX 3aHATHH 10 KBaHTOBOW Teopuu : U.2 / Balmkupckuii rocyIapcTBEHHBIH yHUBEPCHUTET; cocT. P.M.
BaxuroB .— Ya : PUL] baml'y, 2017 .— DnextpoH. Bepcus mned. mydnukanuu .— J{ocTym BO3MOXKEH depes
Onekrponnyto Oubnmoreky baml'yY .— <URL:https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi po
kvantovoj teorii_mu_Ch2_mu_2017.pdf>.

4 Baxutos P.M. OnHOMEpHOE ABMXEHHE B KBAHTOBOH Mexanuke. Ya: PULl Baml'V, 2012, 35 c. [80 k3. B
6ubn. baml'V] Baxuror P.M. [IBmkeHue wactum B moiie chepudeckoil cummerpun: Yd. mocobue / P. M.
Baxwuros, A.P. FOmarysun; baml'V.- Yda: PUL bamul'V, 2011.- 77 ¢. [53 9k3. B 6u6n. baml'Y].

5.2. [lepeyenn pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHUKANMOHHO# ceTH « AHTepHeT» 1
NMPOrPpaMMHOI0 o0ecrnevyeHnsi, HeOOXOAUMBIX /IS 0CBOCHMS U CHUILIMHBI, BKJIOYasi mpogec-
CHOHAJIbHBbIE 0a3bI JAHHBIX H HH()OPMALMOHHBbIE CNIPABOYHbIE CHCTEMBbI

1. Dnexrponnas GuGmuoreunas cucrema. Db Baml'Y. — CoOcTBeHHass SIeKTPOHHAs OMONHOTEKa y4eOHBIX M
Hay4YHBIX 3JIEKTPOHHBIX U3JaHUI, KOTOpas BKIOYAaeT M3faHus npenonasareneit baml'y. ABTOpU30BaHHBIA OCTYII 1O
napoJro u3 6o Touku cetr MuTepHeT. Peructpanus B bubnuoreke baml'y, nanpHelmmii 4ocTyn U3 J000M TOUYKU
cetu Uurepuer. — https://elib.bashedu.ru/

2. DrekTpoHHas GUONIMOTeYHas cucTeMa . Y HUBEPCHTETCKast GMOIMOTEKa OHIANH.

— TlonmHoTekcToBast b/l yueOHBIX U HayYHBIX SJIEKTPOHHBIX M3JIaHWH. ABTOPU30BAHHBIN JOCTYII 10 MAPOIIO U3 000
Touku ceTu MHTepHeT. Peructpanus B bubnmmorexe baml'V, nansHeiimuit goctyn u3 mo6oif Touku cetn UuTepHeT. —
https://biblioclub.ru/

3. DrekTponHas OuOIMOTEUHAas cuMcTeMa H3AaTelbeTB. Jlawb. — IlonHoTekcToBas BJI yueOHBIX M HAy4HBIX
JIEKTPOHHBIX W3JIaHWH. ABTOPW30BAaHHBIH JIOCTYN IO Mapoiro W3 Joboil Toukn cer HHrepHeT. Permcrpamus B

bubnuorexe baml'y, nansHeimuii qoctyn u3 mo6oii Touku cetn Marepuer. — https://e.lanbook.com/

4. Dnextponnslit katanor bubnuorekn baml'yY — CrpaBoYHO-TIOMCKOBBIN anmapat GubnuoTeku. Brimouaer B cebs

CHCTEMY KaTaJloTOB M KapTOTEK, CIPaBOYHO- GubmHorpaduueckuit honm. — http://www.bashlib.ru/catalogi/

5. MurepHeT-sHUMKIONEIMS 06pa3oBaTeNbHbIX U3IaHuH «BUKUIEIUsA», B KOTOPOi cOOpaHBI JIEKTPOHHBIE YHEOHUKH,
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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%2C%20%D0%92.%20%D0%9C.%5B1%2C1004%2C4%2C101%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%2C%20%D0%92.%20%D0%9C.%5B1%2C1004%2C4%2C101%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%2C%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%2C1004%2C4%2C101%5D&LANG=rus
https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi%20po%20kvantovoj
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
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%2C%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%2C1004%2C4%2C101%5D&LANG=rus
http://www.bashlib.ru/catalogi/

CIIPABOYHUKHU, a TAKKEC CTATbU paSJ’IH‘-IHOﬁ TCMATHKH. yILOGHBIﬁ IIOUCK IIO KJIIOUCBBIM CJIOBaM, OTACJIBHBIM TCMaM,

oTtpacism 3HaHus. http://ru.wikipedia.org
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6. MaTrepuajibHO-TeXHHYeCKas 6a3a, HeoOXoAUMAas ISl OCYIIeCTBJIEeHHs 00Pa30BaTEIbHOI0
npouecca no AMCUMIInHe

MaTepI/IaHI)HO-TeXHI/I‘IeCKaH 63.33., HeO6XOZ[I/IMaH AJId OCYHICCTBJICHUSA O6pa30BaTeJ'ILHOFO nmponecca no AuCHU-
IJIMHE MMPUBCJICHA B Ta6J'H/IHe:

HaumeHoBaHuUe cienua- Bun 3anaTuii HaumeHoBaHue 000py10BaHuUS,

JIM3HPOBAHHBIX AyAUTO- MPOTrPaMMHOI0 olecreyeHust

puii, KaOMHETOB,
Jadoparopuii

1 2 3
bonbias ¢m3nueckas | Jlekuuu JHocka, men
ayauropus 02
yuyeOHass ayauropusi aas | IIpaktuueckue 3aHATUS Jlocka, Men, cOOpHUKH 3a/1a4, KalbKyJISTOP
NpoBe/ieHUs! 3aAHATHI
CeMHHApPCKOro THIA:
aynutopuu Ne 322 umu Ne 323
i Ne 224 (dpu3mar kopiryc)
Yuransuelii 3a1 Nel (rmaBHbiil | CamocTosTenbHas Hayunblit u yueOHbIi QoHI, HaydHas nepuoanka, [1K
Kopiyc, 1 aTax) pabora (MOHO0II0K) - 3 1T, HEOrpaHUYEeHHBIH nocTyn K IbC
u b/I; konngecTBO mocasouHbIX MecT — 76.

Yuranerenid 3am Ne2 (xopmyc | CamocTosTensHast Hayunerit n yaeOHbIi QoHI, HaydyHas mepuOIUKa, He-
¢u3mata, 2 3TaK) pabota orpanndeHHbIH noctyn k 95C
u BJI; konmdecTBO mocagouHbix MecT — 50.
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[Tpunoxenne Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIUKETHOE OBPA30BATEJIBHOE
YUYPEXJEHUE BBICHIEI'O OBPASOBAHMA
«bAIIKUPCKUU T'OCYJAPCTBEHHbBIM YHUBEPCUTET»

COJIEP’)KAHUE PABOYEM ITPOT'PAMMBI

mucnuuinHEl KBaHTOBas Teopus Ha 6-7 ceMecTpax

ouHas
¢dopma oOyueHMs
Bupa pabotsi O0BneM THCHUIINHBI
O01mas TpyI0eMKOCTh TUCITUILINHEI (3.€. / 9acOB) 2-72
3/108
64,5
Y4eOHBIX YacOB Ha KOHTAKTHYIO PabOTy C MPEnoIaBaTeIeM: 73,3
32
JICKITHA 36
32
MPAKTHICCKUX/ CEMHUHAPCKHUX 36
J1a00PaTOPHBIX
npyrux (TpymnoBas, HHIANBHyalbHAas KOHCYJbTAIMS U UHBIC BUIbI YUCOHOI nesi- 0,5
TENBHOCTH, MPEIyCMaTPUBAIOIIKE paboTy o0yJaronuxcs ¢ npenoaasatesiem) (DKP) 1,7
U3 HUX, IPETYCMOTPCHHBIC HA BHIMIOJIHEHHE KYPCOBOM pabOTHI / KYpCOBOTO IIPO-
eKTa
7,5
Y4eOHBIX 9acOB Ha CAaMOCTOSITEILHYIO padoTy obyvarormmxcs (CP) 7,3
U3 HUX, IPEYCMOTPCHHbBIC Ha BBIMOIHEHUE KypCOBO paboThl / KypCOBOTO HPO-
eKTa
Y4eOHBIX YacoB Ha IIOATOTOBKY K dK3aMeHYy/3adeTy/nudpepeHIIPOBAHHOMY 3a4eTy -
(KoHTpos) 27

dopma (bI) KOHTPOJIS:
Kontponpnas padora 6 cemectp,
DK3aMeH 7 cemecTp
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JleKuMOHHBIN U MPAKTHYECKUH Kypc 6 cemecTp

®dopma n3ydenust | OcHOBHas u
MaTepHaIoB: JeKuuy, | AOTIONHUTENLHAS JIK- 3amanus o | opma Tekyiero
MpaKTHYECKHE samsTHs, TepaTypa, PEKOMEH- | CAMOCTOSTENILHO H | KOHTPOJIs yCIeBa-
Ne | Tema u conepxanue nyemas CTyJAeHTaM paboTe |€eMOCT
ILIL COMUHAPCKHC SQHATHA, (HOMepa u3 | ctyaenToB (CPC)
nmabopaTopHEIE paboTsL, cricka)
caMocTosATenbHAs paboTa U TPyao-
E€MKOCTb (B 4acax)
JIK |IIP/CEM CP
1 2 3 4 6 7 8 9
Moayas 1: OCHOBbI KBAHTOBOI MEXAHUKH 2 2 2 1.§1-6, 11.§ 1, Ne 1 MoHuTOpHHT pe-
®du3nyeckue OCHOBBI KBAHTOBOM MEXaHUKU. MaTeMaTH4eCKHii anmnapar 2.§1-14 HICHMS 33734
1 |xBanTOBOI MexXaHuKH. [oHATHE O BOTHOBOM ()YHKIMH KBAHTOBO- MEXaHHC- 4.81
ckux cucteM. [lpuHuun cynepnosunuu. BonHoBo# naker. 5.§1,2 Komneroreproe
Cpennee 3HaUeHHE QYHKIIMU OT UMITYJIHCOB. TECTUPOBAHUE
9.1.19
JluneliHBIE CaMOCOTPSHKCHHBIE OTIEPAaTOPBI U H300pakeHUE ¢ UX TIOMOIIBIO 4 2 2 1.§7-8 11.§ 1, Ne 1 MOHUTOpPHHT pe-
¢usnyeckux  BenuuMH. COOCTBEHHBIE 3HAYEHUS U 2.§18,20, 24,27 LIeHUS 33134
) coOCTBeHHBIC ()YHKIIMH OMIEPATOPOB U HX (DU3HUCCKHUIA CMBICIL. 3.§34
KsanroBaHue. 5.§ 15-17, 20,23 Kommnsroteproe
TECTUPOBAHHE
9.1.1-15
OCHOBHBIE CBOWCTBa COOCTBEHHBIX (PYHKIMI (IUCKPETHBIN W HENPepbIBHBIN | 4 2 2 1.§9-14 11.§ 2, Ne 2.10 MonuropuHr pe-
crexTpsl). OOmmi METO | BBIYMCICHUS BEPOSTHOCTEH PE3yIbTaTOB H3Mepe- 2.875 LIEHMS 3a/1a4
3 HUH. YCIOBUS, IPU KOTOPBIX HECKOIBKO (PM3MYECKUX BEIMYMH MOTYT UMETh 3.§14
oTpe/ieTICHHbIE 3HaYEHHsI B OJTHOM COCTOSIHMH. METO/IbI ONpeieTICHUs] COCTO- KomriprotepHoe
SIHUHM KBaHTOBBIX CHCTEM. TECTUPOBaHHE
Mopayab 2: MaTeMaTH4eCKHii annapaT KBaHTOBOI MeXaHUKH 2 2 3,5 1. § 13, 16-19, 21-23 11.§3 Monynb 2:
H3MeHeHne cocTOsSTHUI ¢ TeUeHneM BpeMeHH. BoHOBOE ypaBHEHME 2. § 15-17,28-33, 35- MartemaTHueck
peaunrepa. IlnoTHOoCTh mOTOKAa BeposTHOCTH. CTalMOHAPHBIE CO- 37 ni anmapar
4 | crosmus. M3MeHeHME CpeNHUX 3HAYEHMIl BEIMUYMH C TEUEHHEM 3.§ 16,17, 46-48 KBaHTOBOM
BpeMeHHu. [Ipow3BogHas OT omepaTopoB MO BpeMeHH. KBaHTOBBIC 4.§ 2 (ar), 5 (a,0), MEXaHUKH
ypaBHeHUs OBIbKeHUs. Teopembr Dpendecrta. HTErpansl ABMKEHUS. 6(6)
KsanToseiii aHaJior TEOPEMBI BHpHAJIA. CooTHOLIEHUS 5.§6,7,24,28,31,
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HeomnpeneseHHOCcTe sl (u3nueckux — BenuuyuH.  HepaBeHCTBO
Ieitzen6epra. [TpuHnun nononuurensHocTH bopa.

32, 34,39-41

9.2.1,2.2,23,217,
211
[IpenenbHBINA Epexol OT KBAHTOBOW MEXaHHMKH K Kiaccuueckoil. Ka- 1.§21-24 11. § 3 Ne 22-24 | KomnbroTepHOE
3UKJIACCHYECKOE npubmkenne  (Metox  BKB).  Ilpasuma 2.§35-37; TECTHPOBAHUE
5 | KBaHTOBAHHA Bopa-3ommepdensaa. IlpoxokaeHue dYacThll dYepes 3. §46-48; §50;
MOTEHIMANbHEIN  Oaprep. TyHHenmbHBIH d¢dekt. Kodaddummentsr 4.§5(a,0); §5(r-x);
OTPaXEHUSI U MPOXOKACHUSI YACTHLI. 5.§39-42
OCHOBBI TCOPHH PEICTABICHUH. Pa3naHpIe MpecTaBIeHUS BEKTOpa CO- 1.§27-29; 11. § 2 Ne 11-15, 19, | MonuTopuHr pe-
CTOSIHHIA u  omepatopoB. KoopauHaTHOE, HMIIyJIbCHOE H 2.§38-41; 20, 25 IEHHS 3324
6 |?2Heprermieckoe (matpuuHoe) npeacTaBneHus. OmnpenenaeHue CpeTHEro 3.811
3HAUEHUS! U CIIEKTpa BEJIUYMHBI, IPEACTABIIEMOI ONIEPATOPOM B 4.87(r); Kommnsrotepaoe
MaTpUYHOH (opme. 5. §44-48 TECTHPOBaHUE
Moayasb 3: /IBU:KeHHe YACTUIl B LHEHTPAJIBLHOM 10J1e MonuTopuHr pe-
VYHuTapHeie mnpeoOpa3zoBaHusA. [IOHATHS O pa3IUYHBIX MPEICTABICHUAX LICHUS 33714
7| kpanToBmIX crcTeM. YHuTapHbBIE MpeoOpa3oBaHMs OT OZHOTO MOMEHTa Bpe-
MeHH K apyromy: npeicraBicHus Lllpennnrepa, ['eitsenOepra, B3anmoneii- Komnerorepaoe
CTBHS. TECTHUPOBaHHUE
Oourue cBoiicTBa 0fHOMEPHOTO nBMKeHUs. CBOOO HAs yacTuiia. YacTuia B 1.§30, 31; 11.§ 2 Ne 11
HOTEHIMANLHOM siMe. J|BHKEHHE 2JIEKTPOHA B NEPUOMUECKOM MOTEHIIUANb- 2.§43, 44;
g |HOM nore. 3oHHBII XapakTep crekTpa. ['apmonndeckuit ocummsaTop. IloHs- 3.§13
THE O METOJI€ BTOPUYHOI'0 KBAHTOBAHHUS. 4.§7(m);
5.§49
Omneparop MOMEHTa KOJWYecTBa ABWKEHHS dacThllbl. CoOCTBEHHbBIE (DYHK- 1.§26, 32; 11.§3 Ne 11, 5, 13 | MoHUTOpPHHT pe-
MU U COOCTBCHHBIC 3HAYCHHUS OIEPaTOpPOB MOMCEHTA M KBaJpaTa MOMEHTA 2.§47, 48, 55; LICHUS 3a/1a4
9 KOJIMYECTBA JBWXKEHUs. BpalieHnue TBepaoro tena. 3.§21-23
CHUMMETPUYHBIA BOTYOK. 4.§7(a-B);28(a-B) KommbrorepHoe
5.§ 14,48, 50 TECTUPOBaHUE
JBmwkeHne B ToONe UEeHTpaupHbIX cuil. Omeparop dHepruu B 1.§8, 34, 35; MOHUTOpPHUHT pe-
cepuuecknx koopauHarax. Paguansusie ynkiun lpenunrepa. 2.§25; LICHMS 33134
10 3. §26-30
4.§7(a-B); Kommnsrorepaoe
5.§30 TECTUPOBAHHC
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JIBI>KeHHE 37eKTPOHA B KyJOHOBCKOM IOJI€ (AMCKPETHBIM M HENpEephIBHBIN | 4 2 1.§34; 11.I'n.3 n.0,1,8 MounutopuHr pe-
1 criekTphl). CHEKTp U COOCTBEHHbIC (PYHKIIMH atomMa BOAOpoaa. JBmxkeHue 2.§26,49; 13. 81 LIEHUs 33/1a4
9JIEKTPOHA B OJTHOBAJICHTHBIX LIEJIOUHBIX METaJlIax. 3.832;
5.833 KommnsrotepHoe
TECTUPOBaHUE
HUTOI'O 3a 6-it cemecTp 32 16 235
7 cemecTp JIeKIIMOHHDbIE 3AHATHSA
Tabmuma 3
®opma U3Yy4EHHUS 0
MaTepuaoB: JICKIH, CHOBHAA " dopma TeKy1ero
MPAKTHYCCKHE 3aHATHS, CeMu- | O NONHATCIRHASL TUTCPATYPA, | 35 napyy 10 | KOHTPOJISL yCIIeBae-
Ne | Tema u conepxanue HApCKHe 3aHATHs, maGopaTopupie | PEROMEHAYEMAA CTYACHTAM CaMOCTOATENLHON paboTe CTy- | MOCT H
ILIL paboThI, caMOCTOsATENbHAsT pado- (Homepa 13 | nenros (CPC)
Ta ¥ TPYAOEMKOCTh (B Hacax) CrIcKa)
JIK CP
1 2 3 4 5 6 7
Mopyasb 1: Teopusi KBAHTOBBIX NIEPEeX010B 1. §47-50; 1. [ToBTOopuTH MeToa Teopun | KoHcynbTamms
Teopust BO3MYILIEHUH B CTALIHOHAPHOM COCTOSIHUU C 2. §66- 70; BO3MYIIEHHUH U YCIIOBHE €r0
JVICKPETHBIM CIIEKTPOM (B OTCYTCTBHE BHIPOXKICHUS H 3. § 38,39; MIPUMEHHUMOCTH.
1 | npu ero Hamuuun). 1 2 4. § 8(a-n); 7.§28-31
5. § 53,54, 2.Pemmth 3a7aud METOIOM
6. §49 TEOPUH BO3MYLICHUI.
14. §5 Ne2,5,12(a,0)
Teopust KBAaHTOBBIX IEPEXOA0B. AnabaTHIecKoe 1 1.§90-93,; Pemuts 3a1a4u Ha | Kommnbroreproe
2.§83-85;
BHE3aITHOE BKJIIOUEHHUS u BBIKITFOUEHUS 3.§40-43; HeCTallMOHApHbIE TECTUPOBAHUE
2 B3aumojieicTBus.  Ilepexonpl  1OJ — BIUSIHUEM 1 2 4. §8(x); BO3MYILIEHUS.
BO3MYILIEHUS], 3aBUCSIETO W HE 3aBHUCSIIETO OT 5. §55, 56; 14. §6 Nel,7
BPEMEHH, a TAKXKE IO JeHCTBUEM IIEPHOINIECKOTO 7. §33-35
BO3MYIIECHHUS.
3 | DuemeHTapHas TEOPHUs B3aMMOJCHCTBHUS KBAHTOBEIX CH- 1 2 1.§94; 2.8§87; OznakoMutscs ¢ npoueccamu | KomnsrorepHoe Te-
CTEM C DJIEKTPOMArHUTHBIM H3JIy4eHHEM. 7.§61-64 U3Iy4eHUs M TOIJIOUICHUS | CTUPOBaHME
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CBECTa.
7. §64

BepoaTHOCTH CTIOHTaHHBIX M BHIHYKICHHBIX IEPEX0I0B. 1.95,96; Wzyunts kBaHTOBYIO Teopuio | KommbroTepHoe Te-
Koapdrmumentsr OiinmTeitna. Bpems xu3HH BO30YX- 2. §88-90, W3IY4YCHHS ©  TIOTJIONICHHS | CTHPOBaHHE
4 | nennoro cocrosuus. [puHImm cootBeTcTBUs. [IpaBmia 4. §9(a,0,B,r,1); CBeETA.
oTOOpa A OCHWIIIATOPa, WHTCHCHBHOCTh W3TYUCHUS. 5.§101-106 7. 8§65
[TpaBuna ordopa AJIsi ONTUYECKOTO AJIEKTPOHA B aTOMeE
BOJIOPOJA.
Mopyasb 2: PeasiTuBMCTCKAs KBaHTOBasi Teopus [loHs- 4. §9(e) O3HakoMuThCA ¢ npuHLMnamu | KomnsrotepHoe te-
S | THe o kBaHTOBOI pagrodusuke. JIazepsl U Ma3epbI. paboTHI 1a3epoB. CTHpOBaHHE
DeMeHTapHbIC YacTUIIHI B KBAHTOBOM MeXaHuKe. Pes- 1.§53,54; 4.§17(a,6); Wzyunts ypaBHeHne Kieitna- | KommbroTepHoe Te-
6 |TumBHCTCKOE ypaBHEHHWE IJI1 9ACTHIBI C HYJIEBEIM CIIH- 5.§110, 111 l'opnona. CTUPOBaHUE
HoM (ypaBHeHue Kieitna-I"opaoHa). 9.Tm 16 c.205-228
PenstuBuctckoe ypaBuenue [lupaka Juist 371€KTpoHa. 1.§60; 4.§18(a, 0); Pewnts 3amaun Ha Mmatpunsl | KomnbroTepHoe Te-
7 | Matpurp Iupaxa. 5.§113.114 Hupaka. CTUPOBaHUE
11. I'm. 10 3ag. Ne2;
14. §7 Nel6
Pemenne ypaBHeHus [lupaka ansi cBOOOZHOHM YacTHIIBL. 1.§61; 4.§22(a,B,r); O3HakOMUTBCA C OCHOBHBIMM | KommbroTepHoe Te-
8 |Cocrosiust ¢ orpuiarenpHoil sHepruei. [lonstie 006 5.§115,116 HNOHATUSIMH uzaed J[lupaka o|cTupoBaHHE
JIEKTPOHHO-TIO3UTPOHHOM BaKyyMe. ¢m3nyeckom Bakyyme. 9. I
18, ¢.252-254, 270-272
MOMEHT KOJIM4eCTBa JBHXKEHHUSI HJIEKTPOHA B TEOPUH 1.§62,63; 1. Pemuth 3ajaud Ha BBI- KomnerorepHoe Te-
Hupaka. CrnmH s3nekTpoHa. CoOCTBEHHBIE 3HAYCHHUS W 4.§19 (a,0,B,1); qucIieHHe (U3UIECKUX Be- CTHpPOBaHUE
coOCTBEHHBIE (DYHKIMU TOJIHOTO MOMEHTa KOJMYEeCcTBa 5.§117,118 JIM4YMH c
9 | guxenms. 1llapoBEle CIMHOPBL PENSTHBHCTCKHE II0- UCTIONIb30BaHUEM IIAPOBBIX
MPaBKH K JBIDKEHUIO 3JEKTPOHA B 3JIEKTPOMATHHUTHOM cnHOpoB. 14. §7, Ne3,19
nosie. MarHuTHBIH MOMEHT 3JIEKTpoHA. Y paBHeHue [lay- 2. Hayuntscs BBbIBOJIUTH
. ypaBHenus Ilaymu. 9. T'm. 18,
€.259-264
CnuH-opOHTaIbHOE B3aHMMOJICHCTBIE. ATOM BOJOpOAa C 1.§64,67; O3HaKOMHTECS C BEIBOJIOM KommnsrotrepHoe te-
YY€TOM CIIMHA 3JeKTpoHa. TOHKas CTpPyKTypa CIEKTpa 4.§20(a,0,8,r,1), §21(a,0); TOHKOH M  CBEPXTOHKOH CTUPOBaHUE
10 |aroma Bomopona u mpaBmia OTOOpa C YYETOM CIIHMHA. 5.§119 CTPYKTYpBI dHEpreTuye-
JIam0oBckuii caBur. CBEpXTOHKAs CTPYKTYypa. CKUX ypOBHEH aToma BO-
nopoxa. 17.T'n. 10, m. 7,8
11 | KoBapuantHas tdhopma ypaBHEHUI Hupaxka. 1.§65; 4.§22(n); O3HaKOMUTBCSA co KowmmbrorepHoe

28




3apsnoBoe conpsbkeHue. P u C-ueTHOCTh. YacTulibl U aH-
TUYACTHUIIBI.

5.§116

CBOMCTBAMU  ypaBHEHUU
Jupaka B KOBapHaHTHOU
dopme A YacTHI W aH-
traactui. 9. I'm. 17, ¢.238-
240

TCCTUPOBAHUC

VYpaBHenue Jlupaka A 4acTULBI C HYJIEBOM MAaccoH Io-

1.§66; 4.§22(e,x)

W3ydenue nurepaTypsl 10

KommerorepHoe Te-

12 |kos. Heiitpuno. KomOunupopaunas wunsepcusi. CPT- TEOPUU ABYXKOMIIOHEHT- CTHpPOBaHUE
Teopema. HOI'O HEUTPUHO. 5.
§122,123
ATOM BO BHEIIHEM MAarHUTHOM U DJIEKTPUYECKOM MOJISIX. 1.§69,70; 2.§72-74; Wzyunts 0COOEHHOCTH KomnerorepHoe Te-
AHOManbHBII ¥ HOpMalbHBIA 3(dekTsl 3eemana. Dd- 3.§76,77,113; 4.§13(0), §20 BIIMSIHUS BHEIITHETO CTHpPOBaHUE
13 | dexr ITamena-Baka. Dddexr Illrtapka (IUMHEHHBIH u (e,x) MarHUTHOTO u
KBaJpaTUIHBIN). 3JIEKTPUYECKOTO TOJIel Ha
aTOMHBIE  CIEKTpHL.  D.
§74,75; 7. §58
Mopayas 3: IIpuiioxkeHnsi KBaHTOBOIi Teopuu K pac- 1.§71,72; 2.§114-117; Pemuts 3a/1a4u Ha KommnsrotepHoe Te-
CMOTPEHHIO ATOMOB H MOJIEKYJI 3. §61,63; 4.§24(a,0); CUMMETPH3AIIUIO BOJHO- CTHpPOBaHUE
KBaHTOBBIE CHCTEMBI, COCTOSIIHE M3 OIMHAKOBBIX Ya- 5. §64-66 BOI1 ¢GyHKIHH,
14 | cruu. Ypasuenwue Illpenuurepa Uil CUCTEMBI U3 OJMHA- OTIMCHIBAIOMICH COCTOSTHUS
KOBBIX 4YacTHI. CHUMMETpPHYHBIE W AHTHCHMMETPUYHBIC CHUCTEMBI u3 N
BostHOBEIe (pyHKIMH. [TpuHmn [Taymm. Cxema FOHra. OJIMHAKOBBIX YacTHIL. 3.
§63 3an. 14. §7 Nel4
Teopus atoma renust. OCHOBHOE U BO30YKICHHOE COCTO- 1.§73,74; 2.§121-123; O3HaKoOMHUTKCS co cBoiicTBamu | KommnbroTepHoe Te-
15 | sums. O6mennas sueprus. Ilapa- u opTo-renmii. 4.§24(r-e); TeJINENOIOOHBIX  aTOMOB. /.| CTHPOBAHHE
5.§68 §54
Bapuanuonsslii Meroa. MeToj; caMOCOTIacOBaHHOIO MO- 1.§51,75,76; Pemuts 3amaun mo pacuery | KommbroTepHoe Te-
151 Xaptpu-@oka. Craructnaeckuit merosr Tamaca- Dep- 3.§20, 69,70; ATOMHBIX CHUCTEM | CTHPOBAHNE
16 MH. 4.§23(r-e); §25(k-n); MPUOIMKCHHBIMUA ~ METOJIaMHU.
5. §69-71; 6. §55-57 3. §63. 3an. Ne2; 11. I'n.6, 3an.
8, 9(a)
3amoyiHeHHE AMEKTPOHHBIX 000109ek atomoB. Ilepnoau- 1.§77; 2.§124; O3HaKOMHTHCS ¢ OCHOBHBIME | KommproTepHoe Te-
17 | geckas TabHIa Menneneena. 3.§72,73; 4.§25(r,n)

Penxo3emenpHBIE METaIUTEL. 3aypaHOBBIC JIEMEHTHI.

KAa4YCCTBCHHBIMHA BaKOHOMepHO-
CTAMUAU CTpOCHI/I}I aTOMOB.
5.§72,73

CTHPOBaHUE

29




CnexTpajibHbIC U PEHTTCHOBCKUE CIIEKTPHI, TePMBI. L-S- 1.§78; Pa3oOpatbest B criekTpansHbIX | KommberoTepHoe Te-
18 | cBs3b, j-j-cBsi3b. 2 2 3.§74 U PEHTIEHOBCKHUX CIEKTpax | CTUpOBaHME
CIOXHBIX aToMOB 4. §25 (0,B)
OCHOBHBIE BHIBI XHMHYECKOH CBSI3H. AanabaTHYECKOe 1.§129-131; 2.§125, 126; W3yuutsr wmeton Tlaiitnepa- | KomnbroTepHoe Te-
19 | mpubmmxenue. IeTepononspHble U TOMEONONSPHBIC 2 2 4.§26(a);§27(a-B); JloHnoHa MO pacueTy MOJEKY-| CTUpOBaHHE
(aromHbIe) MoseKynbl. OOMEHHOE B3auMOJIecTBHE. 5.§78,79 761 Botopoza. 7.
§59,60; 11. I'n.15, . 6
Teopuss BanentHoctd. Cunsl Ban-nep-Baansca. 1. §131, 133, 134; 2.§127, BrisiBUTE cx0naCTBO M pasnu- | KommnbroTepHoe Te-
20 | DHepreTuyecKue YPOBHHU ABYXaTOMHBIX MOJICKYIT 2 2 3. §81, 82,89; 4.§27(0, T-¢) yre 0OMEHHBIX CHJI M CHJI BaH-| ctupoBaHue
nep-Baamsca. 5.
§68,80
Teopus cromkHOBeHHH. OOImIas TeOpHs YHIpyroro pacce- 1. §106-109,118; 2.§77-80; 1. O3HAKOMHTBCS ¢ | KomnprotepHoe te-
SHASA. AMIUIITYIa U guddepeHnnansHoe cedeHne pacce- 3. §123-130; 4.§14(a,B); BopHOBCKIM MpHOIIMKECHHEM B | CTUPOBaHHE
stHUSI. BOpHOBCKOE MPUOIIKEHUE U YCIIOBUS €r0 NpHUMe- 5. §83-86, §95-97; TEOPUHU YIIPYTrOr0 PACCESIHHUS.
21 | gumoctu. Merox NapUUalIbHBIX BOJIH B TEOPHUM pacces- 2 2 7. §66-69, IIpunoxenue
Hus. OnTuyeckas Teopema. S u T-MaTpuIbl paccesHus. VILVII
Teopemsl JIunmana- IlIBunrepa. Ilonsitue o npocrelmux 2. PemuTp 3amauM Ha pacces-
rpaduxax deitmana Hue vactui. 11. Tn.9, 3am.Nel-
3
OCHOBBI ~ KBAaHTOBOH TEOpPHH  TBEpIOro  Tela. 2.§54; O3HaKOMHTBECS C OCHOBHBIMH | KommbroTepHOE Te-
22 | JlswKeHHUE DIEKTPOHA B 30HE IPOBOJAMMOCTH. 2 2 4.§28(a-x) TIOJIOXKEHHUSMHU KBaHTOBOM | CTHpOBaHHE
TeopHuH TBeporo Tena. 15. §6
Bcero uacos: 36 44 Koncynpranus
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IIpakTH4eckue 3aHATHA 7 ceMecTpP

Tab6muma 4

®dopma n3yyeHus: MaTepHaoB:
JIeKL1H, IPAKTUYECKUE 3aHATHS,
CEeMHHAPCKUE 3aHATHS, Tabopa-

OcHoBHas u
JIOIIOJIHATEIILHAS JINTE-

3aaHust o0 CaMOCTOSATEIIFHON paboTe CTYICHTOB

®dopmMma TeKy-
IIero KOHTPOA

Ne | Tema u coneprkanue TOpHEIE paGoTHI, camocTosiTenp- | PATYP3, PEKOMCHIYEMAs | (CpC) YCIIeBAEMOCT U
ILIL. Hast paboTa ¥ TPYZOEMKOCTS (B CTYACHTaM (HOMepa 13
CITUCKA)
[IP/CEM CP
1 2 3 4 5 6 7
MO}:[y.JIb 1: Teopl/lﬂ KBaHTOBBIX Iepexo- [1] 33;[ 82'84, 8.8 1_ BeiBecTu BBIpaXKEHUS JJI1 ONPABOK K DHEPIUU HpOBepKa
1 |noB 4 3 u C.®. ¢ TOYHOCTBIO 10 2-T0 MOPAJKA TEOPUU BO3- | PCIICHUA
Teopust BO3MyIICHUH B OTCYTCTBUE BBIPOXK- MYIICHHH 3amadq
ACHHA 2. Pemmts 3amaun 8.1, 8.6 u3 [1]
Teopust BO3MYILEHUH NPU HAJIUYUH BBIPOXK- [1].3ax. 8.5, 8.9 1. Paccumtars mumeitubii >¢p¢exr Illtapka s |IIpoBepka
2 | nenms 4 3 aToMa BOJOPOJia B 2p- COCTOSIHUU. pemCHHA
2. Pemmts 3amaun 7, 8 u3 [4] §5 sajmaq
Teopust KBaHTOBBIX IIepexoJ0B. BeposTHOCTH [1]. 3an. 8.33 (a,0), 1. IonyuuTs BeIpaXkeHHWe I aMILTHTYAB Bepo- | [IpoBepka
Tepexoia B eIMHALY BPEMEHH MO/l ACHCTBHU- 8.34 SITHOCTU IIEPexofa BO 2-OM MOPAJKE TEOPHH BO3- | PCIICHHA
3 | eM BO3MyILEHNS, 3aBUCAIIETO OT BPEMEHH. 4 3 MYIICHHiT. 3amaq
2. Pemmrts 3anaun 5-7 u3 [4] §6
Teopus uznyuenus. Bpems xu3Hu Bo30yx- [1]. 3an. 14.1, 14.2 1. [omyunts npaBuna or6opa mns E1- mepexomos IIpoBepka
4 | neHHOrO YpOBHS. 4 3 OIITHY. 3JICKTPOHA B BOJIOPOAONOJO0OHOM aToMe. peuieHus
2. Pemmts 3amaun 8,9 u3 [4] §6 sanad
5 Oneparop CIIMHA 3JIEKTPOHA. 4 3 [1]. 3an. 5.1,5.2, Pewuts 3amaun 5.3, 5.6 u3 [1], 2-5 u3 [2] IIpoBepka
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Marpuipt Maynu. VYpasuenus [1a- 54,55 §7 pelieHust
yIiu. 3ama4
Vpasuenne [Qupaxka. Matpuusl upaka. Ko- [1]. 3am. 15.20 (1-6), Pewuts 3amaun 15.21, 15.24 u3 [1], IIpoBepka
BapuaHTHas (opMa ypaBHeHH Jnpaka. 4 3 15.22, 15.23 15,16 u3 [4] §7 peleHus

3a7a4
BonHoBast yHKIMS CHCTEMBI TOXIECTBEH- [1]. 3ax. 10.1, 10.4, Pemmrts 3amaun 1, 7-11, 14 u3 [4] §7 IIposepka
HeIX dacTull. [IpmHnun Ilaymm. DnemeHTHI 4 3 10.7 pelieHus
BTOPUYHOTO KBAHTOBAHHUS. 3a7a4
Bapuanuonssie METOJIBI. [1].3axn. 11.6 Pemuts 3amaun 1-6 uz [4] §8 IIpoBepka
VYpaBuenus Xaptpu-Poxka. 4 3 peeHns

3a1a4
Cratuctudeckuit meron Tomaca — @epmu. [1]. 3axm. 11.19, Pemmrts 3amaun 11.21, 11.22 u3 [1], IIposepka

4 2.3 11.20 12,13 u3 [4] §8 peuIeHus

3a1a4

nuToro 36 26.3

Ipumeyanue. Yacel Ha cCaMOCTOSTEIbHYIO Pa0OTy B TaOJIMIIE BKIIIOYAIOT B Ce0s 4achl Ha MOJrOTOBKY K 9K3aMeHY (KOHTPOJIb), Pacipe/ielieHHbIE MEX/Y JIEKIIMOHHBIMH U ITPAKTHYECKHM 1
3aHATHSMH.
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PedTHHI-TITIaH AU CHHUIIIHHBI

KBanToBas Teopus

HamnpagieHnue moAroToBKH (CHENUATIBHOCTb)
03.03.02 ®duszuka

HanpasnenHocTs (npoduib) noaroToBky / Crnennanuzanus
Iudposbie TexHoJI0ruN B pudnke PyHKIMOHAIBHBIX MATEPUAIO0B

Kypc_3, cemectp_6

ITpunoxenne Ne 2

Buabl yueOHoii 1esiTeIbHO- bann 3a Yuciio 3a- bammer
CTH CTY/IEHTOB KOHKpETHOE JlaHuit 3a
3a7laHue CEeMEeCTp MuHHMaNbHBINA MakcumanbHbIN
| Mogayas 1.
Texkyuiuii KOHTPOJIb 0 15
1. PabGora Ha mpakTHYECKUX 4 5 0 15
3aHATHAX
Py6e:xHbIii KOHTPOJID 0 20
1. IlucpmenHas 1 10 0 10
KOHTpOJIbHast paboTta Nel
2. Tect Nel 0,5 20 10
| Mogayas 2.
Texyuuii KOHTPOJIb 0 15
1. PaboTa Ha mpakTHYEeCKUX 4 5 0 15
3aHATHAX
Py0e:kHbIi KOHTPOJIb 0 15
1. IlucpmenHas 1 5 0 5
KOHTpOJbHAs pabora Ne 2
2. Tect Ne 2 0,5 20 10
| Mopnyas 3.
Texkymmii KOHTPOJIb 0 20
1. Pabora Ha MpaKkTHYECKUX 4 5 0 20
3aHATHAX
Py0e:kHbIi KOHTPOJIb 0 15
1. [TuceMeHHas 1 5 0 5
KOHTpoOJbHasA paborta Ne 3
2. Tect Ne 3 0,5 20 10
MoompurenabHble 0TI 10
1. YaacTue B KoH(e- 0 5
PEHIMSIX,
CTy/IeHUEeCKasl OJMMIIHaa
2. [y6nukanus cratei 0 5
ocemaemocTsb (0a/J1bI BBIYUTAIOTCH U3 001 el CyMMbI HAOPAHHBIX
0aJ1J10B)
1. TIlocemienne 0 -6
JIEKIIMOHHBIX 3aHATHH
2. Tlocewmenue 0 -10
MIPAaKTHYECKUX
(ceMHHApCKUX,
71a00paTOPHBIX
3aHATHI)
|HTOFOBblﬁ KOHTPOJIb
1. 3auer ‘ ‘




PedTHHI-TITIaH AU CHMIIHHBI

KBanToBas Teopusi

HamnpagieHnue moAroToBKH (CHENUATIBHOCTb)
03.03.02 ®dusuka

Hanpasnernnocts (mipo¢mis) moarotoBkw / Crierann3aliis
udposbie TexHOJ0ruM B puznke PyHKUMOHAIBHBIX MATEPUAJIOB

Kypc 4, cemectp 7

Buasbl yueOHoii nesitenbHo- | bamn 3a Yuco 3a- Bamer
CTH CTY/IEHTOB KOHKPETHOE JIAHHIH 3a
3aJaHlE CeMECTp MuHUMaIbHBIA MaxkcuMalbHBIN
Moayas 1.
Texymmii KOHTPOJIb 0 10
1. PaboTa Ha MpaKTHIECKUX 3 5 0 10
3aHATHAX
Py0exxHbIii KOHTPOJIb 0 10
1. ITucpbmeHHas 1 5 0 5
KOHTpOJIbHasl paboTta
2. TectupoBanue 0,25 20 5
Moayas 2.
Texkyuruii KOHTPOJIb 0 15
1. PaGora Ha mpakTHYECKUX 3 5 0 15
3aHATUAX
Py0e:xkHbIii KOHTPOJIb 0 10
1. ITucpmenHas 1 5 0 5
KOHTpOJIbHasl paboTta
2. TectupoBanme 0,25 20 5
Mopyas 3.
Texyuiuii KOHTPOJIb 0 15
1. PaGoTa Ha paKTUYECKUX 4 5 0 15
3aHATUAX
Py6e:xkHbIi KOHTPOJIb 0 10
1. ITucsMenHast 1 5 0 15
KOHTpOJIbHasi paboTta
2. TectupoBanue 0,25 20 5
[oompurebHBbIE 0AJLIBI 10
HTOroBulii KOHTPOJIbL
IK3aMeH 0 30




ITpunoxenne Ne3

®opMa 3K3aMEHAMOHHOT0 OMJIeTa

®I'BOY BO «BAILIKUPCKUI TOCYJAPCTBEHHbBIN YHUBEPCUTET»
®U3UKO — TEXHUYECKUI UHCTUTYT
KA®EJIPA TEOPETUYECKOU ®U3UKHN

3K3AMEHAHI/IOHHI>H7I BUJIET Ne 1
0 TUCTIUTIIINHE
KBanrtoBas Teopus

HamnpagieHnue noAroToBKU (CHENUATBHOCTE)
03.03.02 ®usuka

Hanpasnennocts (podmis) moarotosku / Crnenuann3anus
Mudposbie TexHOJ0ruM B pusznke GyHKIMOHAIBHBIX MATEPUAJIOB

1. Teopus BO3MyLICHHII B CTAIMOHAPHBIX COCTOSHHUSX C TUCKPETHBIM CIICKTPOM.
2. Dododexr Ulrapka.

3aBeqyrontuii Kadeapoi Baxuros P.M.
(oarmCh) (®.11.0.)




