Lokyment nogmucar npoMUBHCTERGERO MPOCBEIEHUA POCCUMCKOM ®EJNEPALIMA

NHdopmaumsa o Bnagenbue:
DOYO: Kucnosa HaTanss &hggﬁgp@ghﬂoe rocy1apcTBeHHOe OI0:KeTHOe 00pa30oBaTe/ibHOE YUpeKIeHHe

Nonmxwoctb: Mpopektop no YMP u kauecTsy 06pa3oBanms BbICILIET0 00PA30BAHUS
[Nara nogmicanms: 26.0&0aMaAPpCKkuii rocy1apcTBeHHbIN CONMATBHO-TIEIATOTHYeCKU YHMBEPCUTET»
YHUKanbHbI MPOrpaMMHbIA KIKOY:

52802513f5b14a975b3€9b1300809Sdiz;QB&?BfQO&)%W%%%W,}HKH M METOIHKH 00y4eHHs]

YTBEPXIAIO
[IpopexTop no YMP u KO,

H%CWE YMC CI'CITY
Y/l — H.H. Kuciosa
|

MOAVYJb "IPEAMETHOE OBYUEHUE. ®PU3UKA"
OcHOBBI TEOpEeTHYECKOU (PUUKU
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Hanpasnennocts (npodunb): «Maremaruka u Ousukar

Kpamudukanms O0axanaBp

®opma 00yueHns OYHas

O0mas TpyaoeMKOCTh 12 3ET

Yacos 1o yueOHOMY ILTaHy 432 Bunbl KOHTpOAsT B ceMecTpax:
B TOM YHCIIE: JK3aMeHEHI 4, 8

160 3a4eTsl 5, 6

AYOAUTOPHBIC 3aHATHUSA
3a4E€ThI C OICHKOU 7

caMoCTOsITeNIbHAs paboTa 272

Pacnpene.ﬂeﬂue YaCcoB JUCHUIVIMHBI IO CEMeCTPpamM

Cemectp(Kypc.Homep cemecTpa Ha Kypce) 4(2.2) 5(3.1) 6(3.2) 7(4.1) 8(4.2) Hroro
Bux sansTuit vir | e | vin | pon | v | poogn | vio | oo | v | poon | v | e
Jlexnym 12| 12 (10| 10 | 10| 10 (16| 16 | 10| 10 | 58 | 58
IpakTHyeckue 24 | 24 | 16| 16 | 18| 18 [ 26 | 26 | 18 | 18 (102 | 102
B TOM 4mcIe UHT. 6 6 4 4 6 6 6 6 6 6 28 | 28
Htoro ayj. 36| 36 | 26| 26 | 28| 28 | 42| 42 | 28| 28 [160| 160
Konrakrthas pabora 36| 36 | 26| 26 | 28| 28 | 42| 42 [ 28| 28 |160| 160
Cawm. pabota T2 | 72 | 46| 46 | 44| 44 [ 66 | 66 | 44 | 44 (272 272
Hroro 108 108 | 72 | 72 |72 | 72 [108| 108 | 72 | 72 |432| 432




Hampasnenue noaroroku: 44.03.05 [Tenaroruueckoe oopasoBanue (¢ ABYMs MPpO(IISIMI ITOITOTOBKH)
Hanpasnennocts (po¢uns): «Martematnka 1 Ousnkay
Pabouas nporpamMma JuCIUILINHBL «OCHOBBI TEOPETHYECKOH (UMK
IIporpammy cocraBui(u):

SAnkesny Onbra AjneKcaHJpoBHA

[Mpu HamuuK 00yYaArOUIMXCS M3 YHCIA JIUL C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 37I0POBbSI, KOTOPBIM HEOOXOIUM OCOOBIH OPSIOK
OCBOCHHS AUCUMILIMHBI (MOAYJIS), O UX JKEJIaHUIO pa3pabaThiBaeTCs afalTHPOBaHHAS K OTPaHUUEHHUAM HX 370pOBbs paboyas
porpamMMa JTUCHHUIUTAHEI (MOIYJIs).

Pabouas mporpaMma AUCIUIUTHHBL

OCHOBBI TeOpPeTHYECKOH (PUIUKHU

paspaborana B coorBeTcTBuu ¢ ®I'OC BO:

DepepabHbIi TOCYAAPCTBEHHBIH 00pa30BaTeNbHBII CTAHAAPT BBICIIEr0 00pa30BaHusI - 0aKalaBpHaT MO HAMIPABICHHIO TOATOTOBKU
44.03.05 Tlenarorunueckoe oOpa3oBanue (c AByMs npoduisiMu oaArotToBku) (rpukas Munoopuayku Poccun ot 22.02.2018 r. Ne 125)

COCTaBJICHA HAa OCHOBAHUHA y‘IEGHOFO IJ1aHa:

Hamnpasnenue noxrorosku: 44.03.05 Ilenarorudeckoe o6pazoBanue (¢ AByMs NPOQUISIMH IOJTOTOBKH)
Hamnpagsnennocts (npodune): «Maremarnka u Ousnkar»

yrBepxkaeHHoro yuéueM copetoM CI'CITY ot 31.08.2020 nporoxoi Ne 1.

Pabouas mporpamMma o00peHa Ha 3aceJaHuH Kadeapsl

(DI/BI/IKI/I, MATEMAaTHUKH U METOAUKH Oﬁy‘lel-ll/lﬂ

ITpotokoi ot 25.08.2020r. Nel
3aB. kadpenpoii E.B. ['anuera

Hauansauk YOIT

P H.A. lomanuna
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Hamnpagnenue noarorosku: 44.03.05 Ienaroruueckoe oopazoBaHue (¢ AByMs IPOQHISIMU TOJTOTOBKH)
Hanpasnennocts (po¢uns): «Martematnka 1 Ousnkay
Paboyas mporpamMma JMCIMILINHBL «OCHOBBI TEOPETHYECKOH (UMUK

1. IEJIM U 3AJIAYM OCBOEHUS JUCLUILINHBI (MOJLYJIST)

eap u3yyeHus: IMCUMIUIMHBI: CHCTEMATU3UPOBAHHBIC 3HAHHS O0YyUYarOUIMXCsl B 00JIACTH TeOpeTHIeCKON (Gr3UKH

3agaum u3yyeHus1 AMCUHILUIMHBI:

- (GopMupoBaHHE YMEHHH OOBSCHATH NMPHUPOAHBIE M TEXHOTCHHBIC SBICHUS, WCIONB3YS MAaTEeMAaTHYECKHH ammapaTr W 3HAHUS IO
TEOPEeTHUECKON (pu3nKe

- pa3BHUTHUE CIIOCOOHOCTEH K OpTaHU3alUU POCKTHON JIETEIPHOCTH Ha OCHOBE 3HAHHMW B 00JIACTH TEOPETHYECKOM HU3NKH

O6J1acTh NpodeccHOHAIbHOI gesiTebHOcTH: 01 O6pa3oBaHue U Hayka

2. MECTO JUCHHUTIINHBI (MOIYJISI) B CTPYKTYPE OBPA3OBATEJILHOM PO PAMMBI

Huxn (pasgemn) OIT: |B1.0.08

2.1|Tpe601;amm K IIPeBAPHUTEIbHOI 0Ar0TOBKe 00y4YaloIerocs:

ConeprkaHre JUCLMIUIMHEI 0a3UpyeTcsl Ha MaTepuae:

- HIKOJIBHOT'O KypcCa (bI/I3I/II(I/I, MaTeMaTuKu, I/IH(l)OpMaTI/IKI/I u I/IH(l)OpMaIlI/IOHHO-KOMMyHI/IKaIH/IOHHLIX TEXHOJIOTHH. I[I/ICI_[I/IHJ'II/IHI

ECTCCTBGHHOHay‘{HaSI KapThHa MHupa

TCOpI/Iﬂ 1 TCXHOJIOTUH O6y‘ICHI/I$I

-nuctuiuinH moayieit «IIpenmeTHoe oOyueHune. Matematuka» u «IIpenmerHoe oOyucHue. Puznkay

Metoanka o0y4eHus pusnke

2.2| IncuumimHbl (MOIYJIM) ¥ MPAKTHKH, IJIsl KOTOPBIX OCBOEHHUE JAHHOM AUCHUTIMHBI (MOIYJIs) HEOOXOIUMO KAK
npeauIecTByonee:

DNEeKTPOpaTUOTEXHUKA

AcTtpoHOMES

3. KOMIIETEHLIY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCUILIMHBI
(MOZYJIS)

OIIK-8. Cnioco0eH 0CcyLIecTBJISITH MeJarornyecKyio JesiTeIbHOCTh HAa OCHOBE CIEeNHAJIbHBIX HAYYHBIX 3HAHUI

OIIK-8.3. Brageer: meTonamu, popMaMu U cpecTBAMH 00yYeHHsl, B TOM YHCJIe BHIXOASIIUMU 32 PAMKH Y4eOHbIX 3aHSITHI, €
Yy4eTOM BO3MO:KHOCTeil 00pa3oBaTe/IbHOI OPraHu3aluy, MeCTa KUTeJIbCTBA U HCTOPUKO-KYJbTYPHOI'0 CBO€00pa3us peruoHa.

3HaeT (hM3HUECKUE TEPMHUHEI B 00IACTH TEOPETHICCKOH (PU3NKH
YMeeT, UCHONIB3yd MaTeMaTH4YECKHI anmapar 1 3HaHUs 110 TEOPETUUECKOH (H3UKe, 00BICHITH IPUPOAHBIE U TEXHOT'CHHbIE SIBJICHUS
CnocobeH opraHu30BaTh IPOCKTHYIO ASATEIHFHOCTh HAa OCHOBE 3HAHMIT B 00J1aCTH TeopeTHIeckoi (GH3uKu

4. CTPYKTYPA U COJIEP’KAHME JUCIUAIIIMHBI (MOLY.JIsT)

Kon HaunmeHoBaHue pa3/e10B M TeM /BH] 3aHATHS/ Cemectp| YacoB |HuTepakr.
3aHSATHS / Kype

Pazpen 1. Kinaccuueckas MexaHMKa U TeOPUsi OTHOCHTEJIbHOCTH
1.1 |KunemaTuka Touku. YpaBHeHuUs ABuxeHus /JIex/ 4 2 0
1.2 |dewxenue TBepaoro tena /Jex/ 4 2 0
1.3 |3axonsl coxpanenus /Jlex/ 4 2 0
1.4 |Mansie konebanus /Jlex/ 4 2 0
1.5 |Kanonuueckue ypaBHeHus /Jlex/ 4 2 0
1.6  |OcHOBEI crienHaTBEHOM TEOPUH OTHOCHTENBHOCTH. PersaTuBucTckas Mexanuka /JIex/ 4 2 0
1.7 |Bexmenue B knaccuueckyro mexanuky /I1p/ 4 2 0
1.8 |Kunemaruka toukwu /I1p/ 4 2 0
1.9 |Ypaeuenus nmxenus /TIp/ 4 6 0
1.10 [3akousl coxpanenus /I1p/ 4 4 4
1.11 [Mansre kone6anus /T1p/ 4 6 2
1.12 |OcHOBHBIE MOJIOKEHHS CIICHAIBHOM Teopun oTHOCHTeapHOCTH /TIp/ 4 2 0
1.13 |PemstuBucrtckas mexanuka /TIp/ 4 2 0
1.14 |KunemaTuka MaTepualbHOM TOYKM B JEKApTOBBIX KoopAuHaTaXx. MHrerpupoBaHue 4 10 0

BrOoporo 3akoHa HeroToHa. OO00OIIEHHBIE KOOpAMHATHL. [IPUHIIMI HAMMEHBILIETO

neiictus. IlpuHuun otHocurensHocTH [ammnes. @ynkuus Jlarpanka cBoOOIHOM

yactuipl. /Cp/
1.15 |Oynxuus Jlarpanxa cUCTEMbl YacTULl. YTIJI0Bas CKOpPOCTb. TeH30p uHepuuHu. MOMEHT 4 10 0

uMmynbca TBepaoro Tema. CoONpHKOCHOBEHHME TBEpABIX Tel. JIBibkeHHe B

HeHHepuuaabHoii cucteMe orcuera /Cp/
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Hanpasnennocts (po¢uns): «Martematnka 1 Ousnkay
Paboyast nporpamMma JMCIMILIHHBL «OCHOBBI TEOPETHYECKOH (PU3HUKI

1.16

Oueprusa. Umnynsc. Uentp muepumn. MomenT ummynbca. OgHOMEpHOE ABIKEHHE.
[IpuBenenHas Macca. JIpikeHne B LUeHTpajJbHOM moje. Kemneposa 3aiava. YpaBHEHHs
I'amuibToHa. YpaBHenus [amunbroHa-Skoou /Cp/

10

1.17

Annabatndeckue uHBapHaHThl. CBOOOIHBIC OTHOMEpHBIC KOJICOaHHs. BBIHYKICHHbBIC
kosicOanus. KoneOaHusi cUCTeM CO MHOTMMH CTEIEHSMH CBOOOJBI. 3aTyXaroliue
koneOaHus. BBIHY)XICHHbIC KOJNCOAHWS MPU HATMYMHM TpeHUs. llapaMeTpuvecKui
pe3oHaHc. AHrapMoHuueckue konebanus /Cp/

16

1.18

Ckopoctb pacnpocTpaHeHus B3aumojeiictBuil. WutepBan. CoOGcTBeHHOE BpeMmsl.
IIpeobpazoBanue Jlopenna. I[TpeoOpa3oBaHue ckOpocTH. UeThIpeXMEpHBIE BEKTOPBI.
Oueprus u wuMyinbc. YerblpexmepHbd wuMmiynsc. Pacmag wdactun. Ymupyrue
cTosikHOoBeHus yacTull /Cp/

26

Pa3nen 2. DiieKTpoAMHAMUKA

21

Bgejenue B anekTpouHamMuKy /JIex/

2.2

dusnUecKre OCHOBBI MIIEKTPOANHAMUKHY /JIek/

2.3

OCHOBHBIC IOHATHS JIEKTPOIHHAMUKH /JIex/

24

CTauMoHapHOE DIEKTPOMArHUTHOE 110j€e. [IoTeHnranbl ¥ TEH30p SIEKTPOMAHUTHOTO
moyist /JIex/

ol o] o] o1

NN
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2.5

VpaBHeHnss MakcBesa B 4eThIpeXMEPHOi Gopme. DIeKTPOMAarHUTHEIE BOJTHBI /JIek/

2.6

OCHOBHBIC OHATHS NEKTpoxrHaMuUKH /TIp/

2.7

CrannoHapHoe 3JeKTpoMarautHoe moJe /TIp/

2.8

TToTeHIHAaNbl U TEH30p 3IeKTpoMaruuTHoro moss /TIp/

2.9

Vpasuenus Maxceta /TIp/

2.10

OnexrpoMarauTHsle BonHbI /T1p/

Ml AN

211

OCHOBHBIC MOHSTHS JIEKTPOAMHAMUKH: SJIEKTPHUSCKUN 3apsill, JJMEKTPHUYSCKHH TOK,
ANEKTPUYECKUH IUIIOJb, JUMOJBHBIH MOMEHT, JHUIOJBHBII MOMEHT 3JICKTPUYECKOrO
TOKa. BHCKTPI/I‘ICCKI/IG U MAar"HuTHBIC MYJIbTUIIOJIHN. SHCKTpI/I‘{eCKaﬂ U MarHuTHas
HANPSHKEHHOCTH. BEKTOpbI MarHUTHOI MHAYKIIMH U DJIEKTpHUIecKoro cMerenus. [IoTok
QJICKTPUYCCKOTO WU MAarHUTHOT'O IIOJIA. BHCKTPI/I‘ICCKI/IC W MAarHuTHBIC CHUJIOBBIC JIMHHUH.
Onextpoctatuueckuil noreHnuan. [laxenune Hanpspkenus. ConpoTUBICHHE NIPOBOAHUKA
u 3akoH Oma. 3akoH KyioHa, 3aKOH 3JIeKTPOMarHUTHONH MHAYKIMH. CHCTEMBI €INHHULL
u3MepeHHs GU3NIEeCKUX BEIUYMH. DIIEKTPOABIKYIIas cuia. 3akon Jxoynsa-JIenna /Cp/

ool ojoijoiyoilon

o|lo|IN|OI N OO

2.12

CranuoHapHOe 3IeKTPOMAarHUTHOE moJie. YpaBHeHHS MakcBeIa IS CTAal[HOHAPHOTO
3JIEKTPOMArHUTHOTO NOJIs B Au(depeHIuansHoil 1 uHTerpanbHoi dopme. ['paHuyHbIe
yCIOBHSL JUIA BEKTOPOB  CTAI[IOHAPHOTO BJIEKTPOMATHHUTHOTO MONSA. ODHEprus
CTAI[MOHAPHOTO HJIEKTPOMArHUTHOrO IMonsd. TeopemMa 00 OMHO3HAYHOCTU pEIICHUS
ypaBHEHHI CTAIlMOHAPHOTO 3IEKTPOMATHUTHOrO Mo CKalspHBI U BEKTOPHBIH
HOTEHIMAIbl  CTAlMOHAPHOTO JJIEKTPOMATHUTHOTO MONSA. YCIOBHUSA KaJIUOPOBKH.
Vpasaenus Jlamnaca u IlyaccoHa [t BEKTOPOB CTAIllMOHAPHOTO BIEKTPOMATHUTHOTO
niosst /Cp/

12

2.13

CKaJsipHBIE M BEKTOPHBIM TMOTEHIMAJIBl JIEKTPOMAarHUTHOrO mois. KanmnbpoBouHas
WHBAapUAHTHOCTh DJIEKTPOMArHUTHBIX II0JeH. YCIOBUS KadHOpOBKU: KyJOHOBCKas
KanuOpoBka u Kanubposka Jlopenua. Ypasuenus Jlamnaca, [lyaccona u JanamGepa st
CKaJIAPHOTO U BEKTOPHOI'O MOTEHLMAJIOB IEKTPOMArHUTHOTO MOA. MeTopbl peleHus
3a/1a4 JUIsl MIEPEMEHHOTO 3JIEKTPOMArHUTHOTO MOJIA. TeH30p 31EKTPOMAarHuTHOrO MOJIS.
VYpaBHeHHE [JBWKEHMsI 3apsOKEHHOM YacTHLBI B DJIEKTPOMAarHUTHOM IMOJE€ B
qeTelpexMepHO  ¢opme.  JlarpamwkuaH w  geHcTBHE I NIEPEMEHHOTO
3JIEKTPOMAarHUTHOIO NoJisi. BeiBoz ypaBHeHUI MakcBeia ¢ MOMOIIbI0 BapHAlMOHHBIX
npuHIHnos /Cp/

12

2.14

TeH30p 3JIeKTPOMArHUTHOTO IOJIs. YpaBHeHHs MakcBelia B 4eThIpeXMepHOil Gopme.
4'1'[OTCHL[I/IaJ'[ OJICKTPOMArHUTHOI'O  ITOJIA. 3HeKTpOMaFHHTHBI€ BOJIHBI B BCHICCTBEC.
Dopmyna MakcBemwia. DIEKTPOMAarHUTHAas TpPUpPOJa cBeTa. MOHOXpOMaTHYECKas
IUIOCKAs 3JEKTPOMAarHuTHas BoyiHA. OTpaKCHHUE U TPEIOMIICHHE BJIEKTPOMArHUTHBIX
BOJIH. DHEpPrus M HUMILYJIbC 3JEKTPOMArHUTHOW BOJHBI. CIIEKTpajbHOE pPa3JIOKEeHHUE.
YactryHO moNIsIpH30BaHHEBIN cBET. ['eomerpuueckas onTuka. Ilpenensr mpuMeHUMOCTH
TeOMETPUUYECKON ONTHKH. V3IydeHue 3JeKTPOMArHMUTHBIX BOJIH. 3ara3[blBaroline
noreHuuansl. [lorennmansr JInenapa-Buxepra. Ilonme cucremsr 3apsooB Ha Aanekux
paccrosHusx ot Hee. JlunonsHoe u3nydenue. VzmyueHue ObICTpO JBIKYLIETOCs 3apsaa.
TopmoskeHne usnyuenneM. Paccesiaue 3apsbxeHHbIx yactuil /Cp/

12

Paznen 3. KBanTtoBasi MexaHuKa

3.1

Beejenue B KBaHTOBYIO MexaHHKY /JIek/

0
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3.2

®dusnyecKre OCHOBEI KBAHTOBOM MexaHuku /JIex/

3.3

OCHOBHBIE MOJIOKEHHSI KBAHTOBOM MexaHuku /JIek/

3.4

KBanroBoMexanudeckue mprioxenus /JIex/

3.5

BBeejenue B KBaHTOBYIO MexaHuKy /I1p/

3.6

dusnvecKre OCHOBBI KBAaHTOBO# Mexanukwu /I1p/

3.7

OCHOBHBIE IOJIOKEHHsT KBAHTOBON MexaHukH /I1p/

3.8

KBanroBomexanundeckue mprioxenus /TIp/

[o2] le>) BN [\ [ \GJ BEN I O

3.9

OCHOBHBIC 3Tambl pa3BUTUs UjAedl KBaHTOBOH MexaHuku. KBaHTOBbIE CBOMCTBa
3NIEKTPOMArHUTHOrO u3iydeHus. @otosnekrpudeckuii 3¢ Qext. YpaBHeHue DHHINTENHHA.
O¢ddexr Komnrona. I'mnoresa me bBpoiins. BomHoBbie cBolicTBa uacTull. OTBITHI
JBuccona u JHxepmepa. DKCepUMEHTAIbHbIE TOATBEPXKICHUS TUIIOTE3bI JIe Bpoils.
JndpakiroHHbIH onbIT ¢ 1ByMs tensMu /Cp/

o|lo|lo|lo|o|oo| o

o|IN| Ol h|O|O|l O] O

3.10

BonHoBast (pyHKIMS cOCTOSHHS 4acTUIBL CTaTHCTHYECKas MHTEPHpETanus BOTHOBOH
¢ysakuny. pusiun cynepno3uuun coctosHuil. COOTHOIIEHHS HEoNpeeIeHHOCTEl.
I"panHuna NpUMEHUMOCTH KJIACCHUECKOro criocoba onucanus sisieHuit /Cp/

12

3.11

IpencraBnenne Gunueckux BeIHIHH oneparopamu. IlocTymaT o crieKTpe BO3MOKHBIX
3HaYeHUH (Qu3nueckoi BenuuuHbL [locTynmat o pacnpenelneHHH BEpOsTHOCTEH 110
CIEKTpY 3HaYeHHH Pr3nueckoil BenmmuuHbl. ONrcaHue COCTOSHUN CHCTEMBI B KBAHTOBOM
Mexannke. [lomHbIA KBaHTOBOMeXaHWdeckwii Habop. Ypasuenume Ilpemunrepa.
IIpyHUMI TPUYUHHOCTH B KBaHTOBOM MexaHuKe. CIUH BIIEMEHTapHBIX YaCTHII.
Oneparopsl criraa /Cp/

10

3.12

KBaHTOBass MeXaHHKa CHCTEMbl 4acTHll. BomHOBas (QYHKIUS CHCTEeMbL. BO30OHBI H
(dhepmuonsl. [Tpunnun [Maymu. [Mepuoauueckas cucrema snemeHToB Menpeneesa /Cp/

Pa3nen 4. ®usnka 3jieMeHTAPHBIX YaCTHIL

4.1

Baegenue B pu3nky 3neMeHTapHbIX yacTuly /JIex/

4.2

Knaccubukanus B3anmoseiicteuit u yactuir /JIex/

4.3

ITpunuuns! cummerpuu /JIex/

4.4

OCHOBBI COBPEMEHHOM (DU3UKK BBICOKHX dHepruii /JIex/

4.5

Beenenne B Ghu3uky 3nemeHTapHbix gactui /Tp/

4.6

Knaccudukanms B3anmoneiicteuii u uactuir /Tp/

4.7

Ipusimnsel cummMerpun /TIp/

4.8

OCHOBBI COBpeMeHHO# (pu3nku BoicokuX Heprui /TIp/

oo |o|lI™|D>

4.9

du3rKa MUKpOMHUPA U €€ COBpEMEHHOE cocTosiHNe. DyHIaMEeHTaIbHbIE B3aUMOICHCTBUS
U uX Xapakrepuctuku. Knaccudukauus aapoHoB. bapuonsl u me3oHbl. CTpaHHbBIE H
oYyapoBaHHBIE YacTUIBL. Kiacchmpukamus 4YacTHIl MO BPEMEHH JXH3HU: CTaOMIIbHBEIC
YaCTHIIbI, KBA3UCTAOUIIbHBIC U Pe30HaHChl. AHTHYACTUIBL. Teopuu [dupaka u Oeiinmana.
OTKpBITHE MO3UTPOHA U aHTHIPoTOHA /Cp/

EN] EN] EN] EN] EN] EN] EN] EN] BN

[EY
o
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4.10

3aKOHBI COXpaHEHHsS W CHMMETpPHH. [IpOCTpaHCTBEHHbIC W BHYTPEHHHE CHUMMETPHH.
TouHble BHYTpCHHHE 3aKOHBI COXPAHCHHS: 3aKOHBI COXPAHEHHS SJICKTPUYECKOTO
6apHOHHOTO U JISNTOHHBIX 3apsoB. HeTouHbIe 3aKOHBI coxpaHeHus. V30cuMMeTpus u
U30MYJIBTHIUIETH.  3aKOH  COXPAaHEHWs]  WM30CMHHA.  YHHTApHAsT  CHUMMETPHSL.
CynepmynbsTaruietst /Cp/

16

411

JlenToHBI ¥ KBapKH Kak (yHIaMEHTaIbHbIC YacTHIIbL. KBapKoBas CTpykTypa 0apuOHOB U
Me30HOB. KBaHTOBBIE ITporiecchl. XapaKTepUCTHKHM KBAaHTOBBIX IIpolieccoB. BeposarHocTh
pacmazga W cpelHee BpeMs JKH3HH 4YacTHUBL. D(deKkTHBHOE NONEepeyHoe CeYeHHE
peakiuu. OBOJIONUS KBaHTOBOM cucTteMbl. OmnepaTop 3BOJIONUH. AMIUIATYA
BEPOSTHOCTU TepexonoB. KBaHTOBas Teopus B3aUMOJCWCTBUS dYacTHL. Teopus
BosMyteHuil. Juarpammer Deitnmana. OOMEHHBIH MEXaHH3M B3aWMOJICHCTBUIL.
O¢ddexrunpiit  pamuyc. KsanToBas snektponuHamuka. DOTOH  Kak  KBaHT
3JIEKTPOMAarHUTHOrO B3amMmojeicTBus. KanuGpoBoyHas WHBApHAHTHOCTH TEOPHH.
BeamaccoBocth hotona /Cp/

20

412

CunbHble B3aumozeicTus. Teopus aaepHbix cuit FOkaBbl. KBaHTOBast XpoMoIMHAMUKa.
T'00OHBI Kak KBaHTBI CHJIBHOTO B3auMoJieiicTBUs. HeBbuieTaHHe KBapKOB M3 aJIpOHA.
CnaOble B3auMmojeicTBUsl. XapakTepHble OCOOCHHOCTH CJIa0bIX MpoleccoB. Teopus
cmaboro B3aumojeiicTBus @Pepmu. YHUPHUKALMSA 3JICKTPOMArHUTHBIX U CIaOBIX
B3aMMOJCHCTBUN. Teopus 3NIeKTpocsaboro B3aUMOJEICTBUS
Baiin6epra-Canama-I'mamioy.  OTKpbITHE  KBaHTOB — claboro  B3aUMOJCHCTBHSL
CrannaptHast Mognens. KamuOpoBouHble cummerpuu. MexaHusm Xwurrca. lloucku
eauHoW Teopuu (QyHAAMEHTalIbHBIX B3auMoaeicTBuil. [IpoGnema craOuibHOCTH
npoTtoHa. bapuonnas acummerpus Beenennoii /Cp/

20
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Pa3znen 5. DuexTponnas teopus. SInepHas ¢pusuka

51

Teopus KpucTanIM4ecKoi peleTky. 30HHas TeOpUsl KpUCTaILIoB /JIex/

52

CraTuctuka HocuTene 3apsinos /Jlex/

53

IMonspuzanus 1U31eKTpUKOB. MarHuTHoe ynopsiouenue /Jlex/

54

CaepxnpoBoauMocTs /JIek/

55

®dusnka aToMHOrO sinpa /Jlex/

5.6

Teopust kpuctamnaeckoi pemetku /TIp/

5.7

3ouHas Teopus kpuctaios /TIp/

5.8

Craructuka Hocutenei 3apsmos/IIp/

59

Kunernueckue siienus B kpuctamuiax /TIp/

5.10

IMosnsipusarmst ausnektpukos /I1p/

511

MaruuTHOe ynopsinouerwne /TIp/

5.12

CaepxmpoBoaumocts /TIp/

5.13

®dusnka atomuoro simpa /TIp/

5.14

Beenenue B Gu3nKy GyHIaMEHTaIbHBIX B3auMoeiicTauii /T1p/

NININININININININIDNINININN

5.15

KpanTtoBoMexaHnyeckass teopus aroma. IIyTu mocTpoeHHs KBAaHTOBOM TEOPUHM aTOMA.
AtoMm Pesepdopna, ero HeycroHuumBoCTb. bBopoBckas Teopus aroMa BOZOPOAA.
Vpasuenue Illpenunrepa Ajsl 4aCTHLBL B HEHTPAJILHOM I10JI€. Y CIIOBUS CYILECTBOBAHMS
¢usuyeckoro pemenus ypasHeHus Illpenunrepa st BOZOPOJONOAOOHOIO aroma.
VpoBHM 5HEpruy, IJIaBHOE KBAaHTOBOE 4YHCJIO. BeposATHOCTb IPOCTPAHCTBEHHOIO
pacnpeiesieHus] IeKTPOHa B aToMe. A3UMYTalbHOE U MarHUTHOE KBAHTOBBIE YMCIIA.
Wsny4yenue Bomopoaonoo0Horo aroma. MomMeHT umimyibca (potona. [IpaBuia otdopa.
®opmyna BaigbMepa u OCHOBHBIE cHEKTpanbHble cepuu. CIuH 3ekTpoHa. Bo3oHbl U
(epMuoHEL [1paBUITO CIIOXKEHH MEXaHHIECKHX MOMEHTOB. [ MPOMarHNTHOE OTHOIICHIE
JUIl OpOMTAJILHOTO U CIIMHOBOTO MOMEHTOB. Pe3ynbTHPYIOIUI MarHUTHBIH MOMEHT.
CrnuH-opOuTabHOE B3anMoeiicTBrue. TOHKas CTpyKTypa auHUi. [1oCTOsSHHAS TOHKOM
CTPYKTYphl. MHOrosnexktponsslie atombl. Ilpunnun Ilaynu. DneKTpOHHBIE CIIOM H
000I5109KH. DIIEeKTpOHHAs KOH(QUTYpaIHs MHOTO3IIEKTPOHHBIX aTOMOB U ITEPHOIIIECKast
cucTeMa sJieMeHTOB. [IpaBmia oT0Gopa IpU H3ITyYEHUH MHOTOAJIEKTPOHHBIX aTOMOB.
Knaccuyeckue Mmozpenu mnoisipusanud U nposogumocTd. IIpoBoauMoCTs MeTansos.
OnexTpuuecKuil TOK B IIa3Me. DJIEMEHTH! (PU3MKHU ra3oBbIX paspsnoB. Tumsl cBsi3ei
aTOMOB B  TBEpAbIX TenaX. PaclenneHue  SHEPreTHYECKUX  YpOBHEH  BO
B3aMMOJEHCTBYIONIUX CHcTeMax aToMoB /Cp/

Q| 00| 0| CO0| 00| CO| CO| CO| CO| CO| CO| CO| ©O| O ©O
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5.16

Mogzenb JBYXaTOMHOH IETIOYKH ¢ HOTEHIUANBHBIM pelbeoM MPSMOYroIbHOH GopMBI.
OOpa3zoBaHHe DJHEPreTHYECKUX 30H. JIUCIIepCHOHHBIE KpHUBBIE Ui CBOOOJHOTO
3NIEKTPOHA U JNEKTpoHa B KpHucraime. [lorsTre 3¢ dekTnBHOM Maccel. KBazuuacTuisl.
CoOcTBeHHass M MpUMECHas MPOBOJUMOCTh IOJYINPOBOJHUKOB. KOHTAakT IBYX
BBIPOK/IEHHBIX MOJYNPOBOJHHUKOB. [IpuHIMN NeificTBUSA MOIYNpPOBOJHUKOBOIO Ja3epa.
CBepXTeKydecThb: KBAaHTOBas MOJETb W IABYXXKHAKOCTHAS (peHoMeHONMoTHs. OCHOBHBIE
TMOHATHSA TCOPUH CBEPXIIPOBOAUMOCTH.

Jlentousr u agponsl. Hykiounsl. Ilonatue nzocnuHa. DHeprus cBsi3u B sape. Buabl
SIIEPHBIX peaknuid W WX OIEeHOYHas »JHepretuka. Peakumst peneHus. [IpoGrmema
pasmenenuss wu3oronoB. KanenpHas wu  oOonoyeuHas Moxenu sapa.  Dopmyna
Beiimzekkepa. Marndeckne umcna. IlpoGimeMa  JONTOXUBYIIMX — CBEPXTSDKEIBIX
anemeHToB /Cp/

14

5.17

VYnpasnseMslil TEpMOAIEPHBII CUHTE3: BUJA peakuuii, kputepuil JloycoHa, BapuaHTbI
peanuzanuy. PaanoakTUBHOCTh. 3aKOH PpaJAMOAaKTUBHOTO pacrnaga. CpaBHUTENbHAs
OLICHKa TPOHHMKAKNIEH CHOCOOHOCTH pa3IM4YHBIX BHUJIOB paauanud. EIXWHUIEI
M3MepeHHii B panuanioHHon ¢usmke. [TornomeHHas, S5KBUBaJICHTHAS ¥ 9KCIO3UIIMOHHAS
J103bl. DJIEMEHTBl PaMallMOHHON KyJIbTypbl. DHEPIrUs OTAAYM IPU M3JIyYCHUH KBAHTA.
Snepublii ramma-pezonanc 0e3 otnaud. Ilpumenenus SAI'P. M3mepenne cBepxmaibix
YaCTOTHBIX CABUIOB. CBs3b MEXIy PaguycoM 0OMEHHOTO B3aMMOJIEHUCTBUA U Maccoil
MIOKOS €r0 TMEePEHOCYHKOB. YeThIpe BUAa B3aUMOJICHCTBUS, UX OOBEKTHl U MEPEHOCUUKH.
[puanuner cumverpun B Mukpomupe. Hecoxpanenme P-uerHoctn. CrnmpaibHOCTH
yactul. @ynnamenransHocts CPT-cumMerpun. OCHOBHBIE NPEICTAaBICHHUS KBAHTOBOU
JJIEKTPOAMHAMMKM U €e rpynmna cummerpuu. IlaproHHas mozenb HykioHoB. Cxema
CHJIPHOTO B3aUMOJEUCTBHS MEXIy aJpoHaMH. BaJeHTHble M MOpPCKHE KBapKH.
Acumnrornyeckass cBo0osma U KOH(paWHMEHT KBapKOB. M30CHUH, CTPaHHOCTh, 4apM,
IpeiecTb B KBAaHTOBOW  XpPOMOJMHAaMHKe. OJeMeHTapHas cxema cyaboro
B3aUMOJICHCTBHS. DIEKTPOCIaboe B3aMMOJICHCTBHE U €ro TpyIia cumMmMmeTpud. Bennkoe
0o0beTMHEHHUE: TPYIIa CUMMETPHH, BO3MOXXHOCTh NPOBEPKH, CTa0MIBHOCTh MAaTEpHH.
00630p (yHIAMEHTAIBHBIX B3aWMOJICHCTBHI MO KOHCTaHTE CBs3M. HadvanpHbI 3Tamn

16
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sBosrony Beenennoit /Cp/ | |

5. OneHOYHbIE H METOAMYECKHE MATEPHAJIBI N0 TUCHUILINHE (MOIYJIIO)

5.1. Copep:xanue ayIMTOPHOI padoThI O AUCHUILINHE (MOIYJII0)

4 cemecTp, 6 Jexkuui, 12 NpakKTHYeCKHX 3aHITUIH
Pa3nen 1. Knaccuyeckast MeXaHHKA U TeOPHsi OTHOCHTEJILHOCTH
Jlextmst Ne 1 (2 gaca)
Kunemartnka Touku. YpaBHEHUS ABIDKEHUS
Kunemaruka Touku.
Bompocs! u 3aganmst:

1. Bxuag poccuiickux u 3apy0exxHbIX yueHbIx (Ianunes, HeloToHa, XKykoBckoro, IluonkoBckoro, Memepckoro u ap.) B
pa3BUTHE QU3UKU.

2. JIBmxeHne MaTepruatbHON TOUKH.

3. Kunemaruka MaTepuaibHON TOUKU B IEKAPTOBBIX KOOPJAHHATAX.

4. EcTecTBeHHBIE U NTOJISAPHBIE KOOPIUHATHI.

YpaBHEHHS TBUKESHHS
Bomnpocs! u 3ananus:
3akoHbl HeloTOHA.
Hurerpuposanue Broporo 3akoHa HeroToHa.
O000IEHHBIE KOOPUHATHL.
IIpuHIMn HauMeHbIIero JeUCTBHUS.
IIpuanum otHOCHTENEHOCTH [ amiest.
Oyuxnus Jlarpamka cBOOOAHON YaCTHILIBL
Oynkuus JlarpaHka CUCTEMBI YaCTHIL.

No ok wbdpRE

Jlexmmst Ne 2 (2 gaca)
JIBr>keHue TBEpIOro Tea
Bomnpocs! u 3aganus:
VYTi10Bas CKOPOCTb.
Tenzop unepuuu.
MoMeHT umIyJibca TBEpJOro Teja.
ConpuKOCHOBEHHE TBEPIBIX TeEIl.

gk wn e

JIBIKeHMEe B HEMHEPLMAIbHON CUCTEME OTCYETA.
Jlexumst Ne 3 (2 gaca)
3aKOHBI COXpAHEHHs
Bompocs! u 3aganus:

1. OHeprus.

2. Hmnynbc.

3. Ilentp unepyy.

4. MOMEHT UMITyJIbCa.

Jlextns Ne 4 (2 gaca)
Mausie xoneGaHus

Bomnpocs! 1 3aganus:
CBoOOTHBIE OTHOMEPHBIE KOJICOAHHUS.
BrinyxeHHBIE KOJICOaHMUS.
Konebanus cuctemM co MHOTUMH CTETIEHSIMH CBOOOIBI.
3aryxaromue KojeOaHusl.
BoiHyXIeHHBIC KOJIeOaHUs TPHU HATUYUH TPECHUS.
ITapameTprueckuii pe3oHaHC.
AHrapMoHHYECKHE KOIeOaHHs.

NoghrcwhE

Jlexums Ne 5 (2 gaca)
Kanonuueckue ypaBHeHHUs
Bomnpocs! u 3aganusi:

1. VYpasuenus ['amuiipToHa.
2. YpaBHenus I'amunbToHa-AK06U.
3. Anunabatnveckue HHBAPUAHTHI.

Jlexuus Ne 6 (2 gaca)
OCHOBBI CIeIMaIBHON TEOPHH OTHOCUTENFHOCTH. PensiTuBucTCKas MexaHnnka
OCHOBBI CIIeHAIEHON TEOPUH OTHOCUTEIBHOCTH
Bomnpocs! u 3ananmst:

1 CKOpOCTh pacrpoCTpaHEeHHs B3aUMOJICHCTBUH.
2. Wurepsai.
3. CobcTBeHHOE BpeMsl.
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4 IIpeobpazosanue JlopeHua.
5. ITpeo6pa3oBaHue CKOPOCTH.
6 YeTbIpeXMepHBIE BEKTOPEI.
PenstTuBHCTCKAsT MEXaHUKA
Bompocs! u 3aganmst:

1. OHeprust U UMILYJIbC.

2. YeTpIpeXMepHBII HMITYJIBC.

3. Pacmag gactum.

4. Yrpyrue CTOIKHOBEHUS YaCTHIL.

Ipaktuueckoe 3ausitue Ne 1 (2 yaca)

BBenenne B KJIIaCCHYECKYIO MEXaHUKY
Bompocs! u 3amanmst:
1. OCHOBHBIE 3Talbl Pa3BUTHS Ul KIIACCUYECKON MEXaHUKH.
2. JocTimkenus poccuiickux u 3apyoexnsix (["amunes, Herotona, XXykoBckoro, [{nonkoBckoro, Memepckoro U Jp.) yueHbIX.

IMpakTudeckoe 3ausaTue Ne 2 (2 yaca)

Kunemaruka Toukn
Bomnpocs! 1 3aganus:
1. Pemenne 3a1a4 Ha HAXOXKJEHUE CKOPOCTH, YCKOPEHHS M PaIlyca KPHBU3HBI TPASKTOPUH MaTepHATbHON TOUKH.
2. Pemenue 3a1au Ha HAXOXK/ICHHE CKOPOCTH, YCKOPEHHS U painyca KpUBU3HBI TPACKTOPUN MaTEpUAILHON TOYKH.
IIpaktudeckoe 3ausitue Ne 3-5 (6 yacos)
YpaBHEHHS ABHKCHUS
Bompocs! u 3amanmst:
MuTerpupoBanue BToporo 3akoHa HeroToHa.
Pemenne 3amauy Ha mpuMeHnenue BToporo 3akoHa HeroToHa.
MHTerpupoBaHue ypaBHEHHH ABHKECHUSI.
Pemenue 3anau no tuHaAMuKe MaTepUAIbHON TOUKH.
Pemienue 3anau Ha MHTErPUPOBAHUE YPABHEHUH OJHOMEPHOTO JBIKEHHS C Y4€TOM CHIIBI COITPOTHBIICHUSI.
Pemenne 3a1a4 o TMHAMUKE JIBHKEHUS TeJl HA MIIOCKOCTH.
[Ipakruueckoe 3ansaTre Ne 6-7 (4 yaca)
3aKOHBI COXpaHEeHUS

SN

Bomnpocs! u 3ananus:

1. Teopema Herep.

2. 3aKOH COXpaHEHHs YHEPIUu.

3. 3aKkOH COXpaHEeHHs UMITYJIbCa.

4. 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa.

IMpakTuueckoe 3ausaTue Ne 8-10 (6 yacos)
Maisie koneGaHus
Bomnpocs! u 3ananus:

1. CB00O/IHBIC OJJHOMEPHBIC KOJICOaHHSI.

2 BrinyxeHHbIE KOJICOaHHUS.

3. Pemrenne 3aga4 Ha KonebarebHOE IBIKEHHE (MIPYXKHUHHBIH MasTHHK).

4 Pemienue 3anau Ha KonedaTenbHOE IBUKEHUE (MaTEMaTHYECKUN MasTHHK).

[IpakTnueckoe 3anstre Ne 11 (2 gaca)
OCHOBHBIE MOJIOKECHHUS CIICHUATBLHON TEOPHH OTHOCUTEIBHOCTH
TIpUHUKUIIBI CTIENMATbHON TEOPUH OTHOCHTEILHOCTH.
2. TIpeobpazoBanus JlopeHua.

o

[Ipaktuueckoe 3ansTre Ne 12 (2 vaca)
PenaruBucrckas MexaHuKa
Bomnpocs! 1 3aganus:
CKOpOCTh pacTIpoOCTPaHEHUs B3aUMOICHCTBUH.
Hureppai.
CoOcTBEHHOE BpeMsI.
CoOcTBeHHasI AIMHA.
Pemenne 3aaa4 110 pCHHTI/IBI/ICTCKOﬁ KHMHEMATHUKE.
Pemienue 3a1au o pesITUBUCTCKON INHAMUKE.
YeTpipexMepHbIE BEKTOPBI.
Pacmag gactwir.
VYnpyrue cToIKHOBEHHs YaCTHII.
5 cemecTp, S Jekuuii, 8§ NpakTHYeCKUX 3aHATHH
Pa3znen 2. DiieKTpoAMHAMUKA
Jlexuus Ne 1 (2 gaca)
BBenenue B 21€KTpOAUMHAMUKY

©CoNogMwNE

Bonpocs! u 3apanust:
1. OCHOBHBIE 3TaIbl Pa3BUTHS DJIEKTPOJHHAMUKH.
2. Brutan poccuiickux u 3apyoexHbix yueHbix (Jlaunnos, Jlebenes, Jlenn, [Tananekcu, Manaensinram, [Tonos, Ilerpymesckuii,
TamMm, YMoB, S16510uK0B, SIk0OU U Ap.) B pa3BUTHE AJIEKTPOIUHAMUKH.
Jlexims Ne 2 (2 gaca)
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®dusnyeckre 0OCHOBBI QJICKTPOANHAMHUKH
BOHpOCLI U 3aJIaHus

1. OCHOBHBIC YaCTH U CTPYKTYpa KJIACCUYECKOH 31eKTpoauHaMuKH. OCHOBHbIE TOHATH IeKTpoAuHaMUKU. Dusnyeckue
XapaKTePUCTUKHU 3JIEKTPOMArHUTHOTO IOJISL U MX €TUHHIIBI U3MEPEHHUS.
2. I'eomeTpudeckre XapaKTepUCTUKU CHIIOBOTO MOJISL: CHIIOBBIE JIMHUM, SKBUIIOTEHIIMAJIbHBIE TIOBEPXHOCTH. [IBa BU/Ia CUIIOBBIX

nojuel. YpasHenus Makcseiia.

Jlexuust Ne 3 (2 gaca)

OCHOBHBIE TTOHATHS IEKTPOJHHAMUKI

Bomnpocs! 1 3aganus:
1. DNeKTpUUYECKUH 3apsi U dIeKTpuuecKuii TOK. CBOHCTBA IJEKTPUIECKOTO 3apsiaa: aJAuTUBHOCTb, JUCKPETHOCTD,
WHBApUAHTHOCTH. [IIOTHOCTH 37€KTPUYECKOT0 3apsiia. DIEKTPUIECKUI TOK U €r0 XapaKTepHUCTUKHU: CHJIa TOKA, BEKTOP INIOTHOCTh
ToKa. JINHNK TOKa, TPYOKH TOKA M CTPYH TOKA.
2. 3aK0H COXpaHEHHUS HIIEKTPUUECKOTro 3apsa B MHTerpansHoi 1 quddepenumnansuoit popme. Ennnnnb: namepenus 3apsiaa u
cuibl Toka. Cuctema equann CU. NayccoBa cucrema eauHUII.

Jlexuus Ne 4 (2 gaca)

CrannoHapHOe >JIeKTpOMarHuTHOe moJjie. [loTeHnnanms! 1 TeH30p NEKTPOMAarHUTHOTO TIOJIS

Bomnpocs! 1 3aganus:
1. Knaccudukanus 21eKTpOMarHiTHEIX TOJIEH. DIEKTPOCTaTHIECKOe, CTAIIMOHAPHOE U IEPEMEHHOE JIEKTPOMarHUTHEIE TTOJIS.
KpasucraTnueckoe u KBa3ucTalMoOHapHOE 1oJs. Kputepuil kBa3uCTaliMOHapHOCTHU N0JIs. MUKpPO- U MaKpO-IOJIs.
2. Makpockomnudeckas JIeKTpoJuHaMuKka MakcBenta, Kiaccideckas dJIeKTpoHHast Teopust JIopeHna 1 KBaHTOBast
3JeKTpoArHaMuKa J(upaxa.
3. Onekrpoctartuka: Ypaaenue [lyaccona, pynkuus ['puna, 3akoH Kynona. Pa3noskeHue moTeHIuana 31eKTpoCcTaTHIeCKOro
TOJIS 110 MYJIBTHUIIONSIM. DHEPIUsl CUCTEMBI 3aps/J0B BO BHEIIHEM Iojie. [Ipobiaema JoKaau3aiy S3HEprut B 3J€KTPOCTaTHIECKOM
oJe.
4, DnexTpuyeckoe mosie B Beuiectse. CBOOOIHBIC U CBA3aHHBIE 3apsi/ibl. BeKTOp monsipusanuu AuaneKTpuka. Bekrop
INEKTPHUYECKOTO CMeIeHus. JJudeKTpruieckas BOCTIPHUMYUBOCTD M JHAJICKTPHYECKas MPOHUIIAEMOCTb.
5. BemecTBeHHOE ypaBHEHUE B OJJHOPOIHOM U U30TPOITHOM AUAJIEKTPUKE. TeH30p JUIIEKTPUUECKON TPOHUIIAEMOCTH.
6. YpaBHeHus MakcBenia Jjis 3JIeKTPOCTAaTUIeCKOro mojist B AuddepeHiraibHoi 1 nHTerpanbHoil Gpopme. [ paHUYHBIC YCIOBUS IS
BEKTOPOB IoJisl. Pemenue 3aa4 3JIeKTPOCTaTUKU ¢ IIOMOILBIO MIEKTpocTaTudeckoi TeopeMsl ['aycca-Octporpanckoro. [lorennuan
INEKTPOCTATHYECKOTO TI0JIsI, €r0 CBOMCTBA, (PM3NIECKHI CMBICH M €IUHUIIBI H3MepeHus. Y paBHenus Jlamaca u [Tyaccona.

Jlextms Ne 5 (2 gaca)

VYpaBaeHuss MakcBesia B 4eTbIpeXMepHOU GopMme. DIIEKTPOMAarHUTHBIE BOJHBI

BOHpOCLI " 3aJIaHUsA:

1. 4-BeKTOpHI U 4-TeH30pbL. UeThIpeXMepHbIi NoTeHIMaN. TeH30p 3NeKTPOMarHUTHOro MoJisl. YpaBHeHHs: MakcBesa B
KOBapUaHTHOU (opme.

2. 3akoH npeoOpa3oBaHMs KOMIIOHEHT 3IeKTPOMATHUTHOTO OIS,

3. BousiHOBOE ypaBHEHME [UIs I0JIEH ¥ HOTEHIMAIOB U €r0 PEIIeHHe, IONEePEYHOCTh SIeKTPOMAarHUTHBIX BOJIH, BEKTOP
IloHTHHTA.

4. [Inockue MOHOXPOMATHUECKHE BOJIHBI, IOJIIPU3ALILS.

Ipakrudeckoe 3ansaTre Ne 1-2 (4 gaca)
OCHOBHBIE MTOHATHUS ANEKTPOAHMHAMHKH
Bomnpocs! 1 3aganus:
1. OCHOBHBIE 3Talbl Pa3BUTHS JIEKTPOJIUHAMUKH.
2. Brutag poccuiickux u 3apyoexHbix yueHsix (Jlaunnos, Jlebenes, Jlenn, [Tananekcu, Mannensintam, [Tonos, Ilerpymesckuii,
Tamm, YMoB, S16:m0uKoB, SIkoOu 1 Ip.) B pa3BUTHE dJIEKTPOAUHAMUKH.

3. DNeKTpUUEeCKUi 3aps.

4. ONEeKTPUUECKUH TOK.

5. DNEKTPUYECKUHN THUTIONb.

6. JunonbHBIH MOMEHT.

7. JIMIONbHBIIA MOMEHT 3JIEKTPUUYECKOTO TOKA.

8. OnexTpuueckas 1 MArHUTHAS HANPSDKEHHOCTH.

9. BekTops! MArHUTHOH HHIYKIIUA U SIEKTPUIECKOTO CMEIICHUS.
10. TToToK 31€KTPHUUECKOr0 1 MarHUTHOTO MOJISL.

11. DNeKTpUYeCcKre U MarHUTHBIE CUIIOBBIC JIMHUU.

12. ONeKTpoCTaTUYECKUI MOTEHIHAIL.

13. INaneHue HaNPsOKCHUS.

14. ConpoTusieHe NpoBoAHUKA U 3aKoH OMa.

15. 3akoH KynoHa, 3aK0H 37€KTpOMarHUTHOM UHIYKIHU.
16. CucTeMbl eAMHULL U3MEPeHUs PU3NIECKUX BEITHYHH.
17. ONeKTpoABHKYILAs CHIIA.

18. 3akoH [xoyns-Jlenna.

[Ipaktuueckoe 3ansTue Ne 3 (2 vaca)
CranroHapHO€e 3JIeKTPOMarHUTHOE MOJIe
Bomnpocs! 1 3aganus:
1. YpaBuenus Makcpesuia i1 CTALIMOHAPHOTO 3JIEKTPOMArHUTHOTO 10JIs B UG depeHInanbHON U HHTETpalbHON opMe.
2. I'paHUYHBIC YCIIOBUS IS BEKTOPOB CTAIIMOHAPHOTO AJICKTPOMATHUTHOT'O TOJIS.
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OHeprus CTallMOHAPHOTO HJICKTPOMATHUTHOTO TTOJIS.
Teopema 06 0JTHO3HAYHOCTH PEIICHUSI YPABHEHUH CTAlMOHAPHOTO AJIEKTPOMArHUTHOT'O TOJIS.
CKaJnsipHBIH ¥ BEKTOPHBII MOTEHIMAIBI CTAIIMOHAPHOTO AJICKTPOMATHUTHOTO TIOJIS.
YcnoBus KaauOpoBKH.
VpaBuenue Jlamaca i BEKTOPOB CTAIIHOHAPHOT'O AJIEKTPOMArHUTHOTO TIOJIS.
Ypasuenue IlyaccoHa a1l BEKTOPOB CTAIIHOHAPHOT'O 3JIEKTPOMArHUTHOTO TOJIS
[Ipakruueckoe 3ausTue Ne 4 (2 vaca)
[MoTeHIMaNbl ¥ TEH30p AMEKTPOMATHUTHOTO OIS

NGk

Bomnpocs! U 3aaHust:

CxaysipHBIY 1 BEKTOPHBIA IOTEHIHAIBI SIEKTPOMArHUTHOTO TOJIS.

KanubpoBo4Hasi ”HBAPUAHTHOCTH JEKTPOMATHUTHBIX MOJIEH.

VYcnoBus kKanuOpOBKH: KYJIOHOBCKas KaTMOPOBKa 1 KaauOpoBka JlopeHna.

Vpasuenus Jlamaca, ITyaccona u JanamOepa JUist CKaJIIpHOTO M BEKTOPHOTO MOTEHIINATIOB JIEKTPOMATrHUTHOTO TOJIS.
Mertop! penieHus 3a1a4 A1 HEPEMEHHOTO SIEKTPOMarHUTHOTO MOJIS.

TeH30p ANEKTPOMATHUTHOTO TIOJIS.

ok whE

Ipaktuueckoe 3ansaTre Ne 5-6 (4 waca)
VYpaBuenust Makcpeina
Bompock! u 3amanwst:
VpaBHeHus MakcBesia B 4eThIpeXMepHOU Gopme.
YpaBHEHHE IBIKEHUS 3apsDKEHHOM YaCTHIBI B QJIEKTPOMAarHUTHOM II0JIE B UETHIpEXMEpHOU Gopme.
JlarpamxuaH U JEUCTBUE ISl IEPEMEHHOTO dJIEKTPOMATHUTHOTO MOJISL.
BriBox ypaBHeHHII MakcBesia ¢ IIOMOLIBIO BAPHAITMOHHBIX TIPUHITAIIOB.
TeH30p dNIEKTPOMArHUTHOTO TOJIs. Y paBHEHHsT MaKcBelia B 4eThIpexXMepHOit opme.
4-noTeHIMAI 3JIEKTPOMAarHUTHOTO TOJISL. .
[Ipakruueckoe 3ansTre Ne 7-8 (4 waca)
DJeKTpOMarHuTHEIE BOJHBI

ISEUENC N

Bomnpocs! 1 3aganus:
OneKTpOMarHUTHbIE BOJIHBI B BELIECTBE.
®opmyna Makcsenna.
OneKTpoMarHuTHas MpUpoJa CBETa.
MoHoxpomaTrieckasi MI0CKas 3JeKTPOMarHUTHas BOJIHA.
OTpakeHue U NpeoMIIEHUE IEKTPOMArHUTHBIX BOJIH.
OHeprus U UMIYJbC JIEKTPOMArHUTHON BOJIHBL.
6 cemecTp, S JekuNii, 9 NPaKTHYECKNUX 3aHATHH
Paznen 3. KBanToBasi MexaHHMKa
Jlextus Ne 6 (2 gaca)
BBenenue B KBAaHTOBYIO MEXaHUKY
Bormpocs! u 3aganust:
1. OCHOBHBIC 3Talbl pa3BUTHS UIeH KBAHTOBOM MEXaHUKH.
2. JlocTikeHust poccuickux u 3apyoexHbix (DiiHmreitna, Komntona, ne bpoiins, [aBuccona, Ixepmepa, bopa, [Taynu,
HIpenunrepa u fp.) y4eHBbIX.

ouhrwnhE

Jlexnus Ne 7 (2 ygaca)
®du3nyecKkre 0CHOBbI KBAHTOBOI MEXaHUKHU
Bomnpocs! u 3aganus:
KBaHTOBbIE CBOWCTBA JIEKTPOMArHUTHOTO M3ITYUEHHUS.
BomnHoBrIe cBolicTBa yacTHII.
BonHoBas GyHKINS COCTOSIHUS YaCTHIIBL.
I'paHuIIa NPUMEHUMOCTH KJIIACCUYECKOTO CIIOCO0a OITUCAHUS SIBICHHIA.
Jlexuus Ne 8-9 (4 vaca)
OCHOBHBIE MOJIOKEHUSI KBAHTOBOW MEXaHUKU

PR

Bonpocs! u 3aganust:
IIpeactasnenune GU3NIECKUX BEIUYUH ONlEpaTOpaMu.
TocTynat o criekTpe BO3MOXKHBIX 3HaUECHHH (PU3NIECKOI BEIUYNHEL.
TToctynar o pacrpeeneHuu BEpOATHOCTEH 1O CIEKTPY 3HAYCHHUN (PU3NUECKON BETUUMHBI.
OnucaHne COCTOSHUI CUCTEMBbI B KBAHTOBOM MEXaHUKE.
TTonHbIi KBAHTOBOMEXaHUYECKHI HAOOP.
Vpasuenue lllpennnrepa.
IIpuHUIMT NPUYMHHOCTH B KBAHTOBOM MEXaHMKE.
Jlexuums Ne 10 (2 gaca)
KBaHTOBOMEXaHNYECKHE TPUIIOKECHUS

Nog,rwphpE

Bomnpocs! 1 3aganus:
CnuH sreMeHTapHbIX 9acTull. OnepaTropsl CIUHA.
KBanToBast MexaHuKa cucTeMbl yacTull. BoHOBast GyHKIUS CUCTEMBL.
Bo30oHbI U PepMHOHBI.
IIpuanun Iaynu.
Ilepuoauueckas cuctema 31eMeHTOB MeHeneesa.
[Mpakruueckoe 3ausitue Ne 9 (2 vaca)

agrwdE
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BBeneHue B KBaHTOBYIO MEXAHUKY
Bomnpocs! 1 3aganus:
1. OCHOBHBIE 3TaIbl Pa3BUTHUS UIeH KBAHTOBOW MEXaHUKH.
2. JocTmxkeHus poccuiickux U 3apy0OexxHbIxX (QiHmreiina, Komnrona, ne bpoiins, JI3succona, xepmepa, bopa, ITaynu,
[penunrepa u ap.) yICHBIX.
IMpakruyeckoe 3austre Ne 10-11 (4 gaca)
®dusnyeckre 0CHOBBI KBAHTOBOI MEXaHUKH
Bompocs! u 3apanmst:
KBaHTOBBIE CBOHCTBA 3JIEKTPOMArHUTHOTO H3JTyYECHUSI.
®dotoanekrprieckuii 3 GexT.
YpaBHeHue DiHIITEHHA.
Oddexr Komnrona.
I'unotesa ne bpoiimns.
BonnoBble cBolicTBa yacTuil.
OnbiTsl [IpBHCcOHa 1 [I)kepMmepa.
DKCTepUMEHTAIbHBIE TIOITBEPKASHISI THIOTE3EI /1e bpois.
JpaKIIHOHHBIHA OMBIT C IBYMS HICISIMHU.
0. BostHOBast GyHKIMS coCcTOSHUS YacTUIEL. CTaTHCTHYEeCKast MHTEPIPETaIHs BOJHOBON (DyHKIUH.
1. IIpuHUMI Cyneprno3uLuu COCTOSIHUI.
COOTHOIIEHUST HEOTIPEIETICHHOCTEH.
13. I'panuIia NPIMEHUMOCTH KIIACCUYECKOTO CII0CO0a OITUCAHUS SBJICHUH.
ITpaktudeckoe 3ausitue Ne 12-14 (6 yacoB)
OCHOBHBIE NTOJIOKEHUSI KBAHTOBOW MEXaHUKU

RBOo~NoOswNE

[
N

Bompocs! u 3amanwst:
TIpencraBnenne GpuU3MIECKUX BEIHMYHH ONIEPATOPAMHU.
IocTynar o criekTpe BO3MOKHBIX 3HaUeHUI (PH3NIECKON BENNINHEI.
TToctynar o pacrpeneneHuu BEpOATHOCTEH 10 CIIEKTPY 3HAYCHUH (PU3NUYECKOil BETMYMHBI.
OnucaHne COCTOSHUM CUCTEMBI B KBAHTOBOM MEXaHUKE.
TTonHbIi KBAHTOBOMEXaHUYECKHHA HAOOP.
VYpaBuenue lllpenunrepa.
IIpyHUMI NPUYMHHOCTH B KBAHTOBOM MEXaHHKE.
[IpakTiuaeckoe 3anstae Ne 15-17 (6 gacos)
KBanToBOMeXxaHHueCK1E TMIPUITIOXKCHUS

NogrwhE

Bompocs! u 3ananust:

CHI/IH OJIECMCHTAPHBIX YaCTHUII.

OmnepaTopsl CuHA.

KBaHTOBasI MEXaHHKA CHCTEMBI YaCTHII.

BonHoBas (GyHKINS CHCTEMBI.

Bo3oHb! 1 pepMUOHEL.

ITpunuun Iaynu.

Tepuoanyeckas cucrema sneMeHTOB MeHeneesa.

7 cemecTp, 8 Jexkuuii, 13 npakTuyecKux 3aHITHI
Pasnen 4. ®usnka 31eMeHTAPHBIX YACTHI
Jlexuus Ne 1-2 (4 gaca)

Beezenre B GDU3KMKY 2IEMEHTAPHBIX YaCTHI]

NogkrwhrE

Bomnpocs! 1 3aganus:

1. ®u3nKka MUKPOMHpPA U €€ COBPEMEHHOE COCTOSIHHE.
2. JloCTIKEHHST POCCUHCKHUX M 3apYOEKHBIX YUCHBIX, OKa3aBIIUX HAHOOJIbIIEe BIUSHUE HA pa3BUTHE (DU3UKU BHICOKHX
SHEpruil.

Jlexuus Ne 3-4 (4 gaca)
Knaccupukanus B3auMoIeHCTBUN W YaCTHII
Bomnpocs! 1 3aganus:
OyHIaMeHTaIbHbIC B3aUMOJCHCTBUS U HX XapaKTEPUCTHKH.
Knaccudukanus anpoHoB.
BapuoHs! 1 ME30HBI.
CrpaHHbBIE 1 0YapOBAHHbIE YACTHIIBI.
Krnaccugukanus gyacTin no BpeMeHH )XKU3HU: CTaOUIIbHBIE YaCTHIIbI, KBa3UCTAOMIIBHBIE U PE30HAHCHI.
Antngactunsl. Teopun dupaka u @eitnmana. OTKpBITHE TO3UTPOHA U AHTHUIIPOTOHA.
Jlexuus Ne 5-6 (4 qaca)
[TpuHIUIBI CHMMETPHUU

SahrwNE

BOl'[pOCI)I U 3aJ1aHus

1. 3aKOHBI COXPAaHEHHUs U CUMMETPHHU.

2. IIpocTpaHCTBEHHBIE U BHYTPEHHUE CUMMETPUU.

3. TouHble BHYTPEHHUE 3aKOHBI COXPAaHEHHS: 3aKOHbI COXPAHEHUS SIEKTPUUECKOr0 OapUOHHOIO U JENTOHHBIX 3aps/I0B.
4. HetouHble 3aKOHBI COXpaHEHHS.
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N30cuMMeTpust ¥ H30MYJIbTHILICTEL. 3aKOH COXPAaHEHHS H30CIHHA.
VYuurapnas cummeTpust. CynepMyabTUILICTHL.
Jlexuus Ne 7-8 (4 vaca)
OCHOBBI COBPEMEHHO (D)M3UKH BHICOKHX SHEPTHI

o u

Bompocs! u 3aganmst:

1. JlenToHbI U KBapKU Kak QyHIaMEHTAIbHbIE YAaCTHUIIBL
2. KBapkoBasi cTpyKTypa 0apUOHOB ¥ ME30HOB.
3. JlenToHBI U KBapKH Kak (hyHJaMEHTAIbHbIE YaCTUIIBL
4, KBapkoBasi cTpyKTypa 0apuOHOB ¥ ME30HOB.

Ipaktudeckoe 3ausitue Ne 1-4 (8 yacos)
BeezieHre B (DU3HUKY 2IEMEHTAPHBIX YaCTHI]
Bompocs! u 3amanmst:

1. Pu3MKa MUKPOMHpPA U €€ COBPEMEHHOE COCTOSIHHUE.
2. JlocTmKeHns pOCCHICKUX M 3apyOeKHBIX YUICHBIX, OKa3aBIINX HaHOObINEe BIMSHNC HAa pa3BUTHE (QU3HKH BBICOKHX
SHEPTHil.

IIpaktuueckoe 3ausitue Ne 5-7 (6 yacoB)
Knaccugukanus B3auMoJeCTBIIA U YacTHI]
Bompock! u 3amanwst:
OyH/1aMeHTaNbHbIC B3aUMOACHCTBHS U UX XapaKTEPUCTUKH.
Knaccugukarust aipoHOB.
BapuoHbI 1 ME30HBI.
CrpaHHBIE U OYapOBAHHBIC YaCTHUIIBI.
Knaccugukanus yacTi no BpeMeHH )XKU3HU: CTa0UIIbHBIC YaCTHIIbI, KBa3UCTAOMIIBHBIC U PE3OHAHCHI.
Antngactunel. Teopun dupaka u @eitimana. OTKpeITHE TO3UTPOHA U AHTHIIPOTOHA.
[paktuueckoe 3ausTre Ne 8-10 (6 yacoB)
[IpuHIMnIe cuMmmMeTpun

ISEUENC N

Bomnpocs! u 3aganust:
3aKOHBI COXPaHEHUs U CHMMETPHH.
IIpocTpaHCTBEHHBIE U BHYTPEHHUE CUMMETPHU.
TouHble BHyTpEHHHE 3aKOHbI COXPAHEHHUS: 3aKOHBI COXPAaHEHHUS 3JIEKTPHUUECKOro OAPHOHHOTO U JIEITOHHBIX 3apsi/i0B.
HetouHble 3aK0HBI COXpaHEHHUS.
M3ocuMMmeTpust 1 N30MYJIbTHILIETH. 3aKOH COXPAaHEHUs U30CIHHA.
YuurapHas cumMmeTpus. CynepMyabTUILIETHL.
[IpakTiuaeckoe 3ansTre Ne 11-13 (6 gacos)
OCHOBBI COBPEMEHHOM (DM3UKH BBICOKUX SHEPTHi

ouhrwnhE

Bomnpocs! u 3ananus:

1. JlenToHBI M KBapKH Kak QyHIaMEHTaIbHbIEC YaCTHIIBL.

2. KBapkoBas cTpyKkTypa 6apMOHOB U ME30HOB.

3. KgaHTOBBIE TIpOIIECCHI.

4, XapaKTepUCTUKU KBAaHTOBBIX NPOIIECCOB.

5. BeposTHOCTB pacnazia v cpegHee BpeMst )KU3HU YaCTHIIBL.
6. D¢ dexTuBHOE NONEPEUHOE CEUEHUE PEAKLIUH.

7. KBaHToBast Teopus B3aMMOIEHCTBUS YaCTHLI.

8. Teopus BO3MyIIEHHH.

9. Huarpammelr OdeliHMaHa.

10. OOMeHHBIIT MEXaHU3M B3aHMOJICHCTBHUH.

11. Db PeKTUBHBIN pagnyc.

12. KBanToBas snekrponrHamuka.

13. @DOTOH Kak KBaHT 3JIEKTPOMAarHUTHOTO B3aUMOJICHCTBUSI.
14, CusnpHBIE B3aUMOACHUCTBUSI.

15. Teopus sinepHbIx cuit FOkaBBbI.

16. KBanroBast xpomoguHaMuKa.

17. T'1r00HBI KaK KBaHTBI CUIIBHOTO B3aUMOJICHCTBUS.

18. Hesrbuieranue kBapkoB 13 agpoHa.

19. Crna0ble B3aUMOJEHCTBU.

20. XapaxTepHble 0COOCHHOCTH CIa0BIX MPOLIECCOB.

21. Teopus cnaboro B3aumozeiictsust Gepmu.

4. YHuuKanus 3JIeKTPOMarHUTHBIX U C1a0bIX B3auMoaeicTBUH. Teopust a5eKTpocnaboro B3anMoAeicTBIA
Baitn6epra-Canama-Imsmioy.

5. OTKpBITHE KBAHTOB C1a00ro B3aumoaeicTBus. CTaHIapTHAS MOJCTIb.
6. KanubpoBounsle cummerpuu. Mexanusm Xurrca.

8 cemecTp, 5 JeKuuUi, 9 IPAKTHYECKHUX 3aHATHIL
Paznen 5. DaektponHas teopus. Anepnas ¢puzuka
Jlexums Ne 9 (2 gaca)

Teopus KpUCTaIIMYECKOR peleTKy. 30HHas TEOPUsI KPUCTAILIOB

Bomnpocs! u 3ananust:
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duznveckre 0OCHOBBI KBAHTOBOW TEOPHH.
CootHouleHus HeonpeaeneHHocTy. OLeHKa pa3Mepa aToMa.
W3MepeHust B KJIaCCUUECKOW M KBaHTOBO# (pusnke. Posb m3MepuTespHOro nmpudopa.
KBaHTOoBOMEXaHHUYECKAs TEOPUSI aTOMA.
Vpasuenue llpeaunrepa a1 yaCTUIBI B LIEHTPAIBEHOM II0JIE.
YpOBHU 3HEPrUU, KBAHTOBbIE YUCIIO.
MHoroanexrponnsle atomsl. [Ipuanun [aynn.
Jlextms Ne 10 (2 gaca)
Crarucruka HocuTelnel 3apsioB

NogkrwhrE

Bompocs! u 3amanmst:
OneMeHTBI KBaHTOBOI CTaTHCTHUKU.
DOTOHHBIH ras.
I110THOCTH KBAHTOBBIX COCTOSIHUI U UX CPEIHSS 3aCEICHHOCTD.
Brieoa popmynel boze-DiiHiTeiiHa.
Pacnpenenenne ®epmu-/Aupaka. Yposens Oepmu
Jlextust Ne 11 (2 qaca)
IMonspuzanus 1u3IeKTPUKOB. MarHUTHOE yHOPsSJ0ueHe

arwnE

Bompock! u 3amanwst:

1. Knaccnueckne Mozeny noisipu3aiy ¥ MpOBOJUMOCTH.

2. O0pazoBaHHe YHEPTETHIESCKUX 30H B AUDIEKTPHUKAX M MOIYIIPOBOAHHUKAX.
Jlexnms Ne 12 (2 gaca)
CBepXmpoBOIUMOCTh

Bomnpocs! 1 3aganus:

1. CBepXTeKy4eCcTh: KBAHTOBast MOZENb U ABYX)KUAKOCTHAS ()eHOMEHOJIOTHSI.

2. OCHOBHBIE ITOHATHUS TEOPHH CBEPXIPOBOIUMOCTH.

Jlextust Ne 13 (2 gaca)
®du3uka aTOMHOTO A1pa
Bompocs! u 3amanwst:
Jlenronsl n agponsl. HykioHsI.
OHeprus cBs3U B A1pe.
Bunp! sinepHbIx peakiuii ¥ ux OIleHOYHAsl SHEpreTHKa.
CBs13b MEXIY PagiycoM OOMEHHOTO B3aMMOAEHCTBHUS U MAaCCOM ITOKOSI €r0 MEePEeHOCYHKOB.
YeTsIpe BUa B3aUMOACHUCTBHS, X OOBEKTHI M MEPEHOCUYHUKH.
IIpuHIMIIBI CHMMETPHUH B MUKPOMHUDE.
[Mpaktuueckoe 3ansTre Ne 14 (2 vaca)
Teopust KpUCTANINYECKON PEIIETKH

SurwWNE

Bomnpocs! u 3aganus:

M3ny4yeHue abCcomoTHO YepHOTO Tena. YnbrpaduoneroBas katactpoda. ['mnoresa [Tnanka. KBaHThl cBeTa.
BomHoBrIe cBolicTBa BemecTBa. Bomasr ae-bpoitns, ux nmapamerpsl. OmeiT [[3Buccona u xepmepa.
KopnyckynspHO-BOIHOBOMH Ayaanu3M.

CTaTUCTUYECKHIN CMBICT BOJTHOBOHM (DyHKITHH.

CoOTHOLIEHHS HEOTIPEAEIEHHOCTH.

OreHka pa3Mepa aToma.

SurwWNE

[Mpakruueckoe 3austue Ne 15 (2 vaca)
30HHAas TEOpUs KPUCTAIIIOB

Bomnpocs! 1 3aganus:
ITyTu nocTpoeHus: KBAaHTOBOI TEOPUH aTOMA.
Atom Pesepdopaa, ero HeycTOHYHUBOCTS.
Boposckast Teopust aToMa BOZOpPOJaA.
VYcnoBust cymecTBoBaHus (U3UUYECKOro pemenus ypasHeHus LlpeanHrepa 11 BOXOPOAONIOJ0OHOTO aToMa.
KgaHTOBBIC UnCHA.
Wznyuenne BoIOpOAONIOJOOHOTO aToMa.
®opmyna banbMepa U OCHOBHBIE CHIEKTPAIbHBIE CEPUH.
MHOFO3H€KTpOHHbI€ aTOMBI.
Ipuamnumn [Mayan. DIeKTpoHHBIE CIOH B 000JI0UKHL.
DneKTpoHHast KOHQUTYpALUsi MHOTOAJIEKTPOHHBIX aTOMOB M MEPUOUYECKAsi CUCTEMA JIEMEHTOB.

[Ipaktuueckoe 3ansTre Ne 16 (2 gaca)

CraTtucTiKa HOCUTEIEH 3aps10B

QU AN WNE

Bomnpocs! 1 3aganus:

1. DeMEeHTBI KBAHTOBOM CcTaTUCTUKH. DOTOHHBIM ras.

2. TI10THOCTD KBAaHTOBBIX COCTOSIHUI U MX CPENHSS 3aCEJIEHHOCTb.
[Mpakruyaeckoe 3ausitue Ne 17 (2 vaca)
Kunernyeckue siBneHus B KpHcTaiax

Bomnpocs! u 3ananmst:

1. BeiBox Gpopmynsl boze-DiiHmTeliHa. CBsI3b CIIMHA U CTATUCTUKMU.
2. Dopmyna [Tnanka u knaccuyeckas Gopmyina Panes-Jxunca.
3. XMMHYIECKHI MOTEHIHAI.
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Pacnpenenenne ®epmu-/{upaka. Yposens Oepmu.

[Tpakruueckoe 3ansTre Ne 18 (2 vaca)
[Monsipu3zariys AUIIEKTPUKOB

BOl'[pOCI)I U 3aJ1aHus .

ourMwhE

Knaccuueckue Mozienu nosispu3anuu 1 pOBOJUMOCTH.
[TpoBOaMMOCTD METAIIIOB.

DNEeKTPUUYECKHUIA TOK B IIa3Me.

DneMeHTH! PU3UKH Ta30BBIX Pa3psioB.

Twuriel cBsA3€ll aTOMOB B TBEP/BIX TeJaX.

Pacmennienue sHepreTHueckux ypoBHEH BO B3aUMOJIEHCTBYIONINX CHCTEMAaX aTOMOB.
[Ipakruueckoe 3ansTre Ne 19 (2 vaca)
MaruauTtHoe ynopsigoueHme

BOl'[pOCI)I U 3aJ1aHus

1

2
3
4

O6pa3oBaHKe YHEPTeTUYECKUX 30H.

I[I/ICHepCI/IOHHI)Ie KpHUBBIC I CBOGOI[HOFO JJICKTpOHA U 3JICKTPOHA B KpUCTAJLIC.

TTonsrtue 3¢ GeKTUBHOM MacChI.
KBazuuacTuipl.

Ipaktuaeckoe 3austre No20 (2 yaca)
CBepX1npoBOAUMOCTh

Bompocs! u 3amanmst:

1.
2.

CBCpXTeKyLIeCTI)Z KBaHTOBasi MOJCJIb U ABYXKUJIKOCTHAs (beHOMCHOJ'IOFI/ISI.

OCHOBHBIC NTOHATHUS TEOPUH CBEPXIIPOBOIUMOCTH.

[Mpaktuueckoe 3ansTre Ne 21 (2 vaca)
®du3uka aTOMHOTO SIpa

BOI'[pOCI)I U 3aJ1aHUs:

CoNoTOMwNE

Jlentonsr u agponsl. HykinoHBL.

IlonsiTie nzocnuna.

DHeprus CBS3H B sApE.

Bunp! sinepHbIX peakiuii 1 UX OLIEHOYHASI SHEPTeTHKA.
Peaxuns nenenus. [Ipobnema pa3neneHus H30TOIOB.
Kamnenbnas u 06o04e4yHass MOACIH spa.

IIpoGema TONTOXKHUBYIIHX CBEPXTSIKEINBIX JIEMEHTOB.

VYnpasnseMslil TEpMOSAEPHBIA CUHTE3: BU peakuid, kputepuil JlJoycoHa, BApHaHThl pean3aliy.

PannoakTUBHOCTD. 3akoH PpaguOaKTUBHOI'O pacraaa.

[Mpaktuueckoe 3ansTre Ne 22 (2 yaca)
Beenenue B ¢pusuky GpyHIaMeHTaIbHBIX B3aUMOAEHCTBHH

BOHpOCLI " 3a/laHUs:

1. YeTsIpe BUa B3aUMOACHUCTBHS, X OOBEKTHI M MEPEHOCUYHUKH.
2. IIpuHIMIIBI CHMMETPHUH B MUKPOMHUDE.
3. Hecoxpanenue P-uetHOCTH.
4, OdyngamenransHOCcTh CPT-cuimmerpum.
5. Bennkoe o0beAnHEHHE: TPYIIIa CAMMETPUH, BO3MOXKHOCTb TIPOBEPKH, CTA0OMIBHOCTh MaTEPHH.
6. 0030p QyHIaMEHTANBHBIX B3aUMOJIEHCTBHI 110 KOHCTAHTE CBSI3H.
7. HavanpHnsiii sTan sBomonnu Beenennoi.
5.2. Conep:xanne caMOCTOATEIbHON PaGoThI MO AUCHMIIJIMHE (MOAYJIIO)
Copep:xanue 00513aTeJIbHOM CAMOCTOSATEILHON PA0OTHI 110 THCHHILINHE
Ne Copep:xanue IIpoaykTsl
TeMbl THCHMIITTUHBI Aepaant poay
/i CaMOCTOSITEJILHOH PadoThI JeITeIbHOCTH
1 Kunemaruka MaTepuanbHOM TOUKM B IEKapTOBBIX KOOpAuHaTax.| Benenue koncnekra nekuuu | KoHcnekr
WNuTerpupoBanue Broporo 3akoHa HpioToHa. OO00IIEHHBIE
koopauHatel. [lpuHuun HauMensiiero paeWctBus. IlpuHuun| [MToaroroBka K KoHcnexT; oTBET 110
otHocutenbHOCTH [anmunes. ®dynkuus Jlarpamxa cBoOOJHOM IpaKTHYECKOH paboTe TeopuH paGoTHI
YaCTHIIBI.
2 Oynkius Jlarpamka cUCTeMbl 4acTHIl. YTIOBass CKOpocTh. | Benenue xoncnexra siekiun | Koncnexr
Tenzop wuHepnuu. MOMEHT uMIyJIbca TBEPAOrO Teja.
CoInpHUKOCHOBEHUE TBEPIBIX TEIl. JIBIKEHUE B HEUHEPLUANLHO! | [ToAroToBKA K KoHcrekT; oTBET 1o
CHCTEME OTCHETA NPaKTHYECKOH paboTe Teopun paboThI
3 Oneprusa. Wmnynsc. Llentp wuneprmun. Moment wnmmynbeca. | Bepenune xoncnekra nekunn | Koncmext
OpHomepHoe naBuwxenue. llpuBenenHas macca. J[BuxeHue B
LHCHTPAJIbHOM TI0JI€C. KennepOBa 3aaa4a. ypaBHCHI/I}I HOHFOTOBKa K KOHCI‘[eKT; OTBET IO
I'amunbrona. Ypasrenus 'amunbrona-Akoou /Cp/ [PAKTHYECKOH paboTe Teopuu paGoThI
4 Anunabaruyeckue wuHBapuaHThl. (CBoOoaHBIE oOnHOMepHble | Benenue koncrekra nekuuu | KoHcnekr

kosieOanus. BeiHykaeHHble koiebanus. Konebanus cucrem co
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MHOTHUMH CTENEHSAMH CBOOOXBI. 3aTyxalomue KoJeOaHMsL.
BoiHyxnenHele  koneGaHMs — NIpM  HAIWYMMA  TPEHUS.
[MapameTpuueckuii pe30HaHC. AHTAPMOHUYECKUE KOJIeOaHus

IToxroroBka k
IIpakTU4ecKoil paboTe

Komncrekr; oTBeT 1o
TeOpUH paboTh

CKOpoCTh pacnpocTpaHeHHs B3auMozeucTBuidl. IHTepBai.
CobcTBeHHOE BpeMsl. IIpeoOpazoBanue JlopeHnua.
[IpeoOpazoBanue  ckopocTd.  YeTbIpeXMEpHbIE  BEKTOPBI.
DOHeprus W UMIyNbc. YeThpexMepHBIH HUMIyIhC. Pacman
YacTHIl. YTIPYTUe CTOJKHOBSHHUS YaCTHI

Benenne koHCIIEKTa JISKIIUH

Koncnekr

ITogroroBka k
MIPaKTUYECKOH pabore

KoHcrekT; 0TBeT Mo
TEOpUH PabOTHI

OCHOBHBIE MOHSTHUS IEKTPOANHAMUKH: DJIEKTPUUECKHN 3apsn,
SIIEKTPUYECKUN TOK, JJIEKTPUYECKUN IHIONb, JUNOJIbHBINA
MOMEHT, OWNONBHBIA ~ MOMEHT  JJIEKTPHYECKOTO  TOKa.
DJNEeKTpUYECKHEe W MAarHUTHBIE MYJIBTHUIIONU. ODJIEKTpUYecKas U
MarHuTHas HalpsHDKEHHOCTH. BEKTOpB! MarHUTHOW MHAYKIMU H
AIIEKTPUYECKOro  cMmemeHus. IIoTOK — 3leKTpudeckoro
MarHATHOTO TOMSA. OIEKTPUYECKHE W MAarHUTHBIE CHIIOBEHIE
JIMHUU. DeKTPOCTaTUYECKUi MTOTEHIIHAI. [Mapenue
HanpspkeHns. ConmpoTHBIeHNE MPOBOIHUKA U 3akOH OMa. 3aKoH
Kynona, 3aKoH 3nekTpoMarHuTHOW HHAYKIUH. CHCTEMBI €IMHUL]
nu3MepeHuss (QU3NYECKUX BENMYHMH. OJIEKTPOABIKYIIAs CHIIA.
3akoH [xoyns-JleHma

Benenne koHCcTIeKTa JICKITUH

Koncmexr

IToxnroroBka k
IIpakTU4ecKoil paboTe

Komncrekr; oTBeT 110
TeopUH paboTh

CrannoHapHO€  DIEKTPOMAarHWTHOE  TOoJe.  YpaBHEHUS
MakcBenia Juis CTAllMOHAPHOTO 3JIEKTPOMArHUTHOTO IIOJISL B
mupdepeHInaIbHON ¥ MHTerpajibHOi  (opme. ['paHUdHBIC
YCIIOBHSL JJIsl BEKTOPOB CTALIMOHAPHOTO 3JIEKTPOMArHUTHOTO
nojsl. DHEeprus CTallMOHAPHOTO 3JIEKTPOMATHUTHOTO IIOJIS.
Teopema 00  OJHO3HAYHOCTH  PEIICHUS  YpaBHEHHH
CTaIlIOHAPHOTO DJIEKTPOMAarHUTHOTO moisl. CKamApHBIA U
BEKTOPHBII MOTEHIMAJIbl CTAIMOHAPHOTO 3JIEKTPOMArHUTHOTO
noJist. YceroBusi kanuOpoBku. YpasHenus Jlamnaca u [Tyaccona
JUIs BEKTOPOB CTAIMOHAPHOTO 3JICKTPOMArHUTHOTO TOJIs

Benenne koncnekTa JICKITUH

Koncmnexr

ITogroroska k
IpaKTH4ecKoil pabote

KomncrekTt; oTBET 110
TEOpUH pabOThI

CKanspHBIE U BEKTOPHBIM MOTEHLIUAIBI JIEKTPOMArHUTHOTO
nons. KamnbpoBouHas WHBapHMAaHTHOCTH 3JIE€KTPOMATHHTHBIX
noneil. YcioBus KaaMOpPOBKU: KyJOHOBCKas KanuOpoBKa H
kamubpoBka Jlopenia. YpaeHenus Jlamnaca, Ilyaccona wu
Jamambepa Uil CKalXApHOTO M BEKTOPHOTO MOTEHIMAJIOB
JJIEKTPOMArHUTHOrO mojsd. MeToasl pelleHus 3agad  Aj
MEPEMEHHOTO 3JIEKTPOMAarHUTHOTO HOJISL. Tenzop
9JIEKTPOMArHUTHOTO 1OJIS. YPABHEHUE NBHKECHUS 3apsKEHHOM
YJaCTHUIIBI B SIEKTPOMAarHUTHOM IOJIE B YETHIPEXMEPHOH (opme.
Jlarpanxuan u JeicTBre JULs [IEPEMEHHOT0
2JIEKTPOMAarHUTHOro mnojs. BwiBox ypaBHeHuil Makcemna c
HOMOILIBIO BAPUALIMOHHBIX IPUHLIUIIOB

Benenune KoHCIIEKTa JIEKIUN

Koncnekr

Tloaroroska k
IpaKTU4ECcKoll paboTe

Koncnekr; oTBeT Mo
TEOpUH PabOTHI

TeH3op 3nMeKTpOMarHWTHOro Mojisi. YpaBHeHMss MakcBemia B
YeTeIpeXMepHoil (opme. 4-TOTEHIWAT IEKTPOMArHUTHOTO
moJisi. DJEeKTPOMarHuTHBIE BOJHBI B BemiectBe. Dopmyna
Makcsemna. OneKTpoMarHuTHas TIpUpoAa CBeTa.
MOHOXpOMaTI/I‘{eCKaH IIJIOCKass JJICKTpOMAarHuTHas  BOJIHA.
OTpakeHue 1 IpeJIOMIICHUE 3JIEKTPOMAarHUTHBIX BOJIH. DHEpIus
nu HUMITYJIBC SJTeKTpOMaFHI/ITHOI‘/II BOJIHBI. CHCKTpaJ'[BHOG

pasIIoKEHHE. YactuuHo MOJIAPU30BAHHBIN CBET.
T'eomerpuueckast OINTHKA. IIpenenst MTPUMEHUMOCTH
TEOMETPUYECKON ONTHKH. M3mydeHue 3IEKTPOMarHUTHBIX
BOJIH. 3anaspIBalole MOTEHLIUAIIBI. ITotenuuanst

Jluenapa-Buxepra. Ilome cucrembl 3apsfoB Ha JaleKux
paccrosHusXx oT Hee. JlumonbHoe wu3nmydyeHue. Msznmyuenue
OblcTpo ABMXKYHIErocs 3apsifa. TopMoKeHHe H3ITyYCHHEM.
PaccesiHMe 3apsDKEHHBIX YaCTHIL

Benenne koHCIIEKTa JICKIIUU

Koncnekr

ITogroroBka K
TIPaKTUIEeCKOH paboTe

KoncnekT; oTBeT 10
TEOpUH PabOTHI

10

OcHOBHbIC JTallbl pa3BUTUA MJEH KBAaHTOBOM MEXaHUKH.
KBanToBble  cBOWCTBAa  3JEKTPOMArHUTHOTO  W3JIYy4EHHS.
®dorosnekrpudeckuii  3d¢dekr. YpaBHeHue  DHHIITEHHA.
O¢pdexr Komnrona. I'unoresa ne bpoiins. BonHoBble cBoiicTBa
gactun. OnsiTel [PBHuccona u J[)epMepa. DKciepuMeHTaIbHbIE
HOATBEPKIEHUS TUNoTe3bl fe bpoilnd. JudpakuuoHHbIA OIbIT
C JIByMsl HIETSIMU

Benenune koHCTIEKTa JICKITUH

Koncmnexr

IToxroroBka k
IIpakTU4ecKoi paboTe

Komncrekr; oTBeT 1o
TeopUu paboTbl
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11

BosHoBast ¢dyHKkIus coctosHMsA dacTuipl. CTaTHCTHYECKas
UHTEpIpeTanys BoJIHOBOH (pyHkimu. [IpuHIun cyneprno3unun
cocrosiauii. CooTHomieHUsT HeompeneneHHocred. [panuna
MPUMEHUMOCTH KJIACCHYECKOTO crtoco0a OnrcaHus sBJICHUN

Benenune koHCTIEKTa JICKITUH

Koncmnexr

IToxroroBka
IIpakTU4ecKoi paboTe

Komncrekr; oTBeT 110
TeopUH paboTh

12

BonHoBass ¢yHKkius coctosHMs dacTuipbl. CraTHCTHYECKas
MHTEpIpeTaIys BOIHOBOW QyHKuuH. [IpHHINI Cymepno3niuu
coctosiHuil. CooTHomeHuss HeompejaeneHHocTed. ['panuna
MPUMEHUMOCTH KJIACCHYECKOTO CI0C00a ONMCaHUs SIBICHHH

Benenue koHCIIEKTa JICKIIMU

Koncnekr

ITogroroBka k
MIPaKTUYECKOH pabore

KoHcrekT; 0TBET Mo
TEOpUH PabOTHI

13

IpencraBnenne Guznueckux BeNUUUH oneparopamu. [Toctynar
O CIEKTpe BO3MOXHBIX 3HaueHuil ¢Gu3udecKod BEIUYUHBL.
[Toctymnar o pacnpeeneHnn BEpOSTHOCTEH MO CIEKTPY 3HAUCHHUIA
¢usuyeckoil BenuuuHbl. OmNUcaHHE COCTOSHUI CHCTEMBI B
KBaHTOBOW MexaHHKe. [10JIHBI KBAHTOBOMEXaHHUYECKUI HAOOP.
VYpasuenue lllpenunrepa. [IpuHIMI IPUYMHHOCTH B KBAHTOBOMI
MexaHuke. CIuH aneMeHTapHbIX dacTull. OnepaTopsl CliMHa

Benenne koHCTIEKTa JICKITUH

Koncmnexr

IToxnroroBka k
IIpakTU4YecKoil paboTe

Komncrekr; oTBeT 110
TeopUH paboTh

14

Ou3rka MHKpOMHpa W €€ COBPEMEHHOE COCTOSIHHE.
OyHIaMeHTalIbHbIE B3aUMOACHCTBUS M MX XapaKTEPHUCTHKH.
Knaccugpukanus agponoB. bapuonst U me30Hbl. CTpaHHBIE U
oyapoBaHHBIE YacTHIBl. Kiaccnukanys 4acTuil IO BPEeMEHH
JKU3HH: CTaOWIIbHBIE YaCTHIIbI, KBa3UCTAOMIILHBIE I PE30HAHCHI.
Antngactunel. Teopunm [upaka u @eiinmana. OTKpbITHE
MO3UTPOHA U aHTUIPOTOHA

BeneHnne KoHCIIEKTa JISKIIMU

Koncnekr

TToaroroBka k
MPaKTUIECKOH paboTe

KoHcrekT; 0TBeT Mo
TEOpUH PabOTHI

15

3aKoHBI COXpaHEHWsI W CUMMeTpuu. lIpocTpaHCTBEHHBIE U
BHYTPEHHHE CHMMETPUH. TOYHBIE BHYTPEHHHE 3aKOHBI
COXPaHEeHUS: 3aKOHBI COXPAHEHUS IIMEKTPUIECKOTO OapHOHHOTO
U JICNTOHHBIX 3apsnoB. HeTouHble 3aKOHBI COXpaHEHUS.
M3ocummeTpyuss W M3OMYNBTHUIIETHI. 3aKOH  COXpaHEHMS
u3ocnuHa. YHuTapHas cumMmerpus. CynepMysIbTUILIETHI

Benenne koncnekTa JICKITUH

Koncmnexr

ITogroroBka k
IpaKTU4ecKoil paboTe

Koncnekr; oTBeT o
TEOpUH PabOThHI

16

JlenToHBI W KBapkM Kak (yHIaMEHTaIbHbBIE
KsapkoBas cTpykTypa OapuoHOB U Me30HOB. KBaHTOBbIE
mporecchl.  XapakTepUCTUKH  KBaHTOBBIX  IIPOLECCOB.
BeposarHocTh pacnaga M cpeiHee BpeMs JKU3HU YaCTHILIBL.
O deKkTUBHOE TMOMEepeyHOe CeYeHHE pPEeaKIHd. OBOJIOLHS
KBaHTOBOW cucteMbl. Omeparop 3BOJIOUMH. AMIUIUTYAA
BEPOSTHOCTU TepexonoB. KBaHTOBas Teopus B3aMMOJAEHCTBUS
qactul. Teopus BosmymieHuit. [uarpammbel  DeifHMaHa.
OOMEHHBIFT ~ MeXaHM3M  B3aUMOJCHCTBHH. D QPEKTHBHBIN
panuyc. KBaHTOBas anexTpoanHamuka. DOTOH Kak KBaHT
3JIEKTPOMAarHUTHOTO B3aMMO/IeHCTBUS. Kanu6GpoBounas
WHBApHUAHTHOCTH TeopuH. beamaccoBocTh hoToHA

YaCTHIBI.

Benenune koHcriekra JICKIIUHU

Koncmexr

IToaroroBka k
IpaKTU4ecKoil pabote

KoHcmexT; oTBeT 110
TEOpUH PabOThHI

17

CunbHble B3aumojeiictBus. Teopus spepubix cui HOkaBbl.
KBanroBas xpomonnHamuka. ['JIIOOHBI Kak KBaHTBI CHJIBHOTO
B3aumoJeiicTBus. HeBblieTaHne KBapkoB U3 ajapoHa. CnaObie
B3aUMOJICHCTBHUs.  XapaKTepHble  OCOOEHHOCTH  CJIAOBIX
nporieccoB. Teopust cimaboro  B3aumozeucTBus Depmu.
YHubUKAIUS IEKTPOMarHUTHBIX M CIa0bIX B3aMMOJICHCTBHH.
Teopus 3IEKTPOCIaboro B3aUMOJICHCTBUS
Baiin6epra-Canama-I'mmoy. OTKpbITHE KBaHTOB ciaboro
B3aumMozeiicTeus. CranmaptHas Moxens. KammnbpoBounsle
cummerpun. Mexanm3m Xwurrca. Iloumckm ennHON Teopuu
(yHmaMeHTaNIbHBIX B3auMoelcTBuil. [Ipobiaema cTabuiIbHOCTH
nporoHa. bapronHas acummetpus Beenennoi

Benenne koHCIIEKTa JICKIIUU

Koncnekr

ITogroroBka K
TPaKTUIECKOH paboTe

KoncnekT; oTBeT 1m0
TEOpUH PabOTHI

18

KBanroBomexanudeckass Tteopuss artoma. Ilytu mnocTpoeHus
KBaHTOBOW  Teopuu aroma. Atom  Pesepdopma, ero
HEYyCTOMUMBOCTh. bOpoBCKasi Teopus aroma BOAOPOIA.
VYpasuenue llpenunrepa A 4acTHLbl B LEHTPAJIbHOM IIOJIE.
VYcnoBust cymecTBoBaHHS (HM3MYECKOTO PELIeHHsS YpaBHEHUS
HIpenunrepa ais BOAOPOIONOA00HOr0 aToMa. Y POBHU SHEPIUY,
IJIaBHOE KBAaHTOBOE 4YHCJIO. BeposiTHOCTH NPOCTPaHCTBEHHOIO
pacripeiesieHus 2J1eKTpoHa B aToMe. A3UMyTajIbHOE U MArHUTHOE
KBaHTOBble uMcna. M3mydeHue BOZOPOJONOAOOHOIO aroma.
Mowment wumnynbca ¢Qotona. IlpaBuna otbopa. Popmyna

Benenne koHCIIEKTa JICKIIUU

Koncnekr

Brimonnenue nomamisero
3a1aHusl (KOHCIIEKTA)

JlomantHee 3agaHue
(KOHCIIEKT)
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Banemepa u ocHoBHBIE criekTpanbHble cepuH. CIIMH AJIEKTPOHA.
Bozonsl u ¢depmuonsl. IIpaBuio clIOXKEHUS MeEXaHHYECKHX
MOMEHTOB. ['MpOMarHUTHOE OTHOIUCHHE IS OPOMTAIBLHOTO H
CIIMHOBOTO MOMEHTOB. Pe3ynbTUpYIOIUii MarHUTHBIA MOMEHT.
CrninH-opOuTabHOE B3auMo ieiicTBre. TOHKas CTPYKTYpa JIMHHM.
[MocTosiHHAst TOHKOW CTPYKTYphl. MHOTOARJIEKTPOHHBIE aTOMBI.
[Mpunimn [aynu. DIeKTPOHHBIE CIIOM U 000JI0YKH. DICKTPOHHAS
KOH(UTrypalusi MHOTORJISKTPOHHBIX aTOMOB M IEepHOAMYECKas
cucteMa dyeMeHTOB. IlpaBuina oTOopa TpH  HU3ITyYCHUH
MHOTO3JIEKTPOHHBIX aTOMOB. Knaccuueckue MOJIENN
NOJNSPU3AIMN M MPOBOJUMOCTH. IIpOBOJMMOCTH METAIUIOB.
DNEeKTPUUYECKHA TOK B IUIa3Me. ODIIEMEHThl (PM3HKH Ta30BBIX
pa3panoB. Tunel cBs3ell aTOMOB B TBEPABIX Tenax. Pacuiensienue
SHEPreTHUECKUX YPOBHEW BO B3aUMOJEHCTBYIOIIUX CHCTEMaxX
aTOMOB

19

Mopens ABYXaTOMHOW LIEMOYKH C MOTCHUUAIBHBIM peibedoM
npSIMOYTOJIbHON (opmbl. OOpa3oBaHHE 3HEPrEeTHYECKUX 30H.
JlycriepcHOHHBIE KpPUBBIE Ui CBOOOJHOTO 3JIEKTPOHA H
JMeKkTpoHa B Kpuctauie. IloHsTHe 3(PQEKTHBHOW MAacCCHI.
Ksasuuactunpl. CoOCTBEHHass M NpUMECHAs MPOBOJUMOCTD
MIOJTYTIPOBOHUKOB. Konrakr IIBYX BBIPOXKICHHBIX
MOJYIPOBOAHUKOB. [IpHHIMN IEHCTBUS MOTYHPOBOAHUKOBOTO
nasepa. CBepXTeKyJIecTb: KBaHTOBas MOZeTb u
JIBYX>KUAKOCTHAsE (peHOMEHOIoTHsI. OCHOBHBIC IOHSITHS TEOPUH
CBEPXIIPOBOJHIMOCTH.

Jlenronsl u anponsl. Hyknonsl. [lonarue m3ocnuHa. DHeprust
CBSI3U B sApe. Buupl gnepHbIX peakuuidi M HMX OLEHOYHAs
JHepreTuka. Peakuus Jjenenus. [lpoGiema  pasneneHHs
n3oronoB. KanenbHast u obonouednas monenu siapa. Gopmyna
Beiizekkepa. Marudeckue uncia. [IpodiaeMa JOATOXKHBYIIAX
CBCPXTSXKCIIBIX DJICMCHTOB

BeneHnne KoHCIIEKTa JISKIIUU

Koncnekr

BpInosHEeHHE TOMAIITHETO
3aaHus (KOHCIICKTA)

JlomariHee 3aaHue
(KOHCTIEKT)

20

YrpaBnsieMblil TEpMOAIEPHBIN CUHTE3: BUJ PEAKLIM, KPUTEPUI
Jloycona, BapuaHTBl peanu3aluu. PaguoakTHMBHOCTh. 3aKOH
pasinoaKTUBHOTO pacrnaza. CpaBHHUTEIIbHAS OIIEHKa
MPOHMUKAIOUIEH CHOCOOHOCTH PAa3UYHBIX BHJOB paJHalliy.
Enunuibr n3Mepenuii B paanainonHoi gusuke. [lororienHas,
SKBUBAJIEHTHAasT M  OKCIO3MLIMOHHAS  JO3bl.  ODJIEMEHTHI
palMalOHHOW KyJbTYpbl. DHEPrusi OTAAYM IIPU H3ITYUYECHUH
KBaHTa. SInepHbIil raMMa-pe3oHaHc 0e3 oTnauu. [IpuMeHeHHs
Al'P. H3mepeHne cBepXMalbIX YacTOTHBIX CHBHUTOB. CBs3b
MEX]Y painycoM 0OMEHHOTO B3aUMOACHCTBHS U MACCOM MOKOsI
€ro NepeHOCYHKOB. YeThIpe BU1a B3aUMOCHCTBUS, UX O0BEKTHI
U TepeHoCUMKH. [IpuHIUOBI CHUMMETPHM B MHUKPOMHpE.
Hecoxpanenue P-uerHOCTH. CriupanbHOCTh 4acTull.
DyHIaMEHTaIBHOCTh CPT-cummerpun. OcHOBHbIE
MIPEJICTABICHUs] KBAaHTOBOM 3JIEKTPOJMHAMHKH M €€ TpyIIa
cummetpun. IlapronHas Mozmens HykJIOHOB. Cxema CHIIBHOTO
B3aUMOJICHCTBUSL MEXIY aJpOHaMHu. BaleHTHble M MOpPCKHE
KBapKH. ACUMNTOTHYECKasi cB0OO0/Ia U KOH()DAaHHMEHT KBapKOB.
M3ocnuH, CcTpaHHOCTh, YapM, TMpelecTb B  KBAHTOBOM
XPOMOJINHAMHUKE. OneMeHTapHas cxema ciaboro
B3aUMOJICHCTBHS. JJEKTpOocsiadoe B3aMMOJCHCTBHE W €ro
rpymmna cuMMeTpuu. Benmkoe — oObeauHeHME:  Tpymma
CUMMETpPHUH, BO3MOXKHOCTh NMPOBEPKH, CTAOMIBHOCTh MAaTEPHUH.
O030p (yHIAMEHTANbHBIX B3aUMOJCHCTBHHA MO KOHCTAaHTE
cBs3u. HauanpHbi 3Tan sBosonnu Beenennoit

Benenune koHcriekra JICKIOUHU

Koncmnexr

BeImonHeHre JOMAIIHETo
3amaHus (KOHCIEKTa)

JomainHee 3amanue
(KOHCIIEKT)

Copep:kanue caMOCTOATEIbHOIH padoThI

o JTMCIHMIIJIMHE HA Bl)IﬁOp

Ne i/

TeMbl TUCHMTITIHHBI

Conep:xanue
CaMOCTOAITeIbHOI
padoThI

HpOZIyKTLl AEATCJIbHOCTH

Kunematnka  maTepuanpHONM  TOYKM B JEKapTOBBIX
KoOpAMHaTaX. MHTerpupoBaHue BTOpPOro 3axkoHa HbroToHa.
O060011eHHBIE KOOPAUHATHL. [IpUHIMIT HAUMEHBIIIETO JCHCTBUSL.
IIpuauun ortHocurensHoctd lamunes. Pynxuus Jlarpamxa

WunuBuayanbHOEe 3aaHue
(3amaumn MTOBBIILICHHOM
CJIO’KHOCTH)

Koncmnexr

PedepartuBnas pabora

Pedepar
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CBOOO/THOM YaCTHIIBI. IpoekTHas pabora, | IIpoekrt, noknan, Hay4Has
yuactue B paboTe KpyXKa CTaThsl
10 aCTPOHOMHH
Oynkums Jlarpamka cucTeMBl YacTHI. YTJOBas CKOPOCTh. | VHOuBMAyanpHOE 3aqaHHe Koncnekr
Tensop wnHepuuu. MOMEHT uMIyIbCa TBEPAOTO TeNa. | (3amaun OBBIICHHOI
Coan/IKOCHOBerIe TBEPABIX Te. JBrmxenne B | CrokHOCTH)
HEHHEPLUAILHON CUCTEME OTCUeTa Pojepatusias pabora Podepar

IIpoexTHas pabota, | IIpoekt, nokiaa, Hay4IHas
yuacTue B paboTe KpyxKKa CTaThs
10 aCTPOHOMHUU
Dueprus. Umnymnsc. Llentp nHepunu. MomMeHT nMmyibca. WunuBuayanbHOe 3agaHue Koncnekr
Omnomepnoe asmwkenue. [IpuBenennas macca. J[Brkenue B (3amaum TIOBBIIIIEHHON
neHTpanbHOM nosie. Keruteposa 3aaua. YpaBHeHus ['aMUIIbTOHA. | CIIOXKHOCTH)
'YpaBuenus ['amuibToHa- k00U
Anunabaruveckne WHBapHaHTB. CBOOOIHBIC OJHOMEpHble | VHIUBUAyadbHOE 3alaHHE Koncnexr
KosieOanus. Beinyxnennble konebanus. Konebanus cucrem co (3amaun [IOBBIICHHOM
MHOTHMH CTETICHSIMH CBOOOJBI. 3aTyXaroliue KoJeOaHWUsI. COKHOCTH)
BoiHyXneHHble  KoyneOaHUs — NpU  HAJTUYMM  TPEHUS. PedepatnsHas pabora Pedpepar

TTapameTpuueckuii pesoHaHC. AHTAPMOHHYECKHE KOJICOaHHs

IpoexTHas pabora, | IIpoexT, noknan, Hay4dHas
ydactue B paboTe KpyxKka CTaThs
110 aCTPOHOMHUU
Ckopocth pacrpocTpaHeHust B3aumonaeicTBuid. MurepBan. | MHauBHayanbHOE 3aaHue Koncnekr
CobcTBeHHOE BpeMsL. IIpeoOpazoBanue Jlopenua. | (zamaun [IOBBILICHHOM
IIpeoOpa3oBaHue  CKOPOCTH. quLIpefMepHLIe BEKTOPBL. | ¢rioskmocTH)
DHeprus M UMIyIbC. YeThIpeXMEepHBI uMITynbc. Pacman PedepatnsHan pabora Pedpepar

YJacTUL. YTIPyrHe CTOJIKHOBEHUS YaCTHI]

IIpoexTHas pabota, | IIpoekr, nokmax, Hay4dHas
ydacTHe B paboTe KpyKKa cTaThs
110 aCTPOHOMHUU
OCHOBHBIC IOHATHS HIEKTPOAUHAMUKHU: dIEKTPUUECKUH 3apsn, | VHauBuAyandbHOE 3aJlaHue Koncnekr
JJIEKTPUYECKUHA TOK, ODJIEKTPUYECKUH [HUIONb, AUIOJNBHBIA | (3a73um MOBBILICHHOI
MOMEHT,  JIMHNOIbHbIH  MOMEHT  OIEKTPHYECKOTO  TOKA. | ¢rosyocti)
ONeKTpUUYECKHe U MarHUTHBIE MYJIbTUIIONN. DJIEKTpPUYEcKas U
. PedeparuBnas padora Pedepar
MarHuTHasi HaIPsHKEHHOCTU. BEKTOpbl MarHUTHOW MHIYKIIUHU
eKTpHUecKoro  cMemenns. I10TOk  dieKTpuueckoro u | 1IPOSKTHas pabora, | Ilpoext, noKnaz, Hayunas
MATHHTHOTO TOJS. DNEKTPUUYECKHE M MATHUTHBIE CHJIOBBIE | Y9aCTHE B paboTe KpykKa CTaThbs
JIMHUY. DNeKTpoCcTaTUYECKUI MTOTEHIIMAI. [Manenne | mo acTpoHOMMU
HanpsbkeHus. CONpoTHBIEHHE INPOBOJAHMKA U 3akoH OMa.
3axoH Kynona, 3aK0H 31eKTpoMarHuTHOW HHAYKINHU. CHCTeMBI
€IMHHUI] U3MepeHHs QU3NUECKUX BEIMYMH. DIEKTPOABIDKYIIAS
cwna. 3akoH Jlxoyms-Jlenma
CraunoHapHO€  DJIEKTPOMarHWUTHOE  mosie.  YpaBHeHUs | VHauBuayanbHOE 3aqaHHe Koncnekr
MakcBesia U1 CTALMOHAPHOTO SJIEKTPOMArHUTHOO MOJA B | (3amauu [OBBIILICHHOI
muddepeHaIbHOl UM MHTErpanbHOil ¢opme. ['paHuuHble CHIOKHOCTH)
YCIOBHS VISl BEKTOPOB CTALMOHAPHOTO SIICKTPOMArHUTHOTO [ (epatnsHas padora Pedepar

110JI4. 3Hepr1/m CTAallTMOHAPHOT'0 JJICKTPOMArHuTHOTO II10JIA.

Teopema 00  OJHO3HAYHOCTH  pELICHUS  ypaBHEHHH IpoekrHas pabora, | Ilpoekr, noknaj, HaydHas
CTAalMOHAPHOTO 3JIEKTPOMArHUTHOrO mons. CKamApHblii 1 | Y4acThe B paboTe KpykKa CTaThia
BEKTOPHBII MOTEHLMANIBI CTAMOHAPHOTO 3JIEKTPOMArHUTHOIO | II0 aCTPOHOMHHU

nons. YcioBus kanmuOpoBku. YpaBHenus Jlamiaca u [lyaccona

JUIs BEKTOPOB CTAIIMOHAPHOT'O 3JIEKTPOMArHUTHOT'O MOJIsS

CKkansipHBIE ¥ BEKTOPHBIA NOTEHLMANIBI 3JIEKTpOMAarHuTHoro | MHOuBHIyanbHOE 3aJaHue Koncnekr

T10JI4. KaﬂH6pOBO‘{HaH WHBAPUAHTHOCTH JJICKTPOMArHUTHBIX (3aﬂaqﬂ IIOBBILIIEHHOU

noneil. YcnoBus KanMOpOBKU: KYJIOHOBCKasi KalMOpOBKa MU CIOKHOCTH)

kamuOpoBka JlopeHua. VYpaBuenus Jlamnaca, IlyaccoHa wu Pedepatnsnas pabora Pedepar
JanamOepa A1 CKaaIpHOTO M BEKTOPHOIO IOTEHIMANIOB

eKTPOMATHHTHOTO moms. MeToabl pemeHus 3agau gyis | |IPOCKTHAS pabora, | Ilpoext, noknaz, nayunas
MEPEMEHHOTO 3JIEKTPOMarHUTHOTO HOJIA. Tensop | Y4actue B paboTe KpyKka CTaThA

9JIEKTPOMArHUTHOTO MOJS. YPaBHEHHE ABIKEHHS 3apsHKEHHOM
YaCTHUIBI B SJIEKTPOMATHUTHOM II0JIE€ B YEThIpEXMEPHOH opMme.
Jlarpamxunan u JIEHCTBHE TUTST TIEPEMEHHOTO
3JIEKTPOMAarHUTHOro noss. BeiBox ypaBHeHuit MakcBemia c

10 aCTpOHOMUH
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IIOMOIIBIO BAPUAITMOHHBIX IIPUHIOMUIIOB

9 TeH30p 3/eKTpoOMarHUTHOrO mojsl. YpaBHeHus MakcBeiuia B | MHOUBHIyanbHOE 3aJaHue Koncnekr
YeThIpeXMepHOU opmMe. 4-MOTEHIHAT 3JIEKTPOMArHUTHOTO (3amaun [TOBBIIIICHHOM
11'\[/(I)J'I$I. BHeKTpOMngHTHLIe BoJIHBl B BemectBe. Popmyna CIOKHOCTH)
aKcBeJlIa. JICKTPOMAarHUTHas puposa CBeTa.
P PHb PedepartuBnas pabora Pedepar
MoHnoxpomaruueckasi IJIOCKash 3JIEKTPOMarHUTHAas BOJIHA.
OtpakeHue M TpENOMICHHE 5IEKTPOMATHUTHBIX BOJH. | 11POSKTHAA pabora, | IIpoext, noknaz, Hay1Has
DHEprus U HMITYJIbC YIeKTPOMATHATHOM BOTHBL CIeKTpaibHoe | Y4aCTHEe B paboTe KpyKKa CTaThA
pasokeHue. YacTuyHO MOJISIPU30BAHHBIN CBET. | IO aCTPOHOMHUH
I'eomeTrpuyeckas OTITHKA. IIpenens MIPUMEHUMOCTH
TEOMETPUUYECKON ONTHKH. M3ilydeHne 3IIeKTpOMAarHUTHBIX
BOJIH. 3anaz/pIBaroIue MOTEHIIUAIBI. [Torennuanst
Jluenapa-Buxepra. Ilome cuctembl 3apsIoB Ha JIAJIEKUX
pacctosiHusIX OT Hee. JlumompHOoe wu3mydenue. HM3mydenune
OBICTPO JBWKYLIErocs 3apsina. TopMoKeHHE HW3Iy4EeHUEM.
PaccesiHue 3apsyKeHHBIX YaCTHIL
8 OcCHOBHbBIC 3Tanbl pa3BUTHSA WACH KBAaHTOBOW MeXaHWKH. | VHOUBHIyanbHOE 3aJaHue Koncnekr
KBaHTtoBble ~ CBOMCTBA  9JEKTPOMAarHUTHOrO — MBIYYCHHMS. | (3amauu OBBIILIEHHOI
®DotoanexTpuueckuil 3G PeKT. YEaBHeHHe QI/IHIHT?I/IHa. CIOKHOCTH)
O¢ddexr Komnrona. I'mnoresa ne bpoiins. BoaHoBsie cBoiicTBa
Pedeparusnas paboTa Pedepar
yactuil. OnsiTsl [3BUCCOHA 1 J[)epMepa. DKCIepUMEHTaIbHbIC
TOATBEpK/ICHHS THITOTE3b1 sie Bpoiinst. ubpaKionHbIif ormpir | [IPOCKTHAS pabora, | Ilpoext, noKiaz, nayunas
C ABYMS LICIISIMU y4yacTtue B pa60Te KpYy>XKa CTaTbhsa
10 aCTPOHOMUHU
10 OCHOBHBIE JTambl pa3BUTHS HAEH KBAHTOBOW MeXaHWKH. | VHIuUBHMAyanbHOE 3amaHue Koncnexr
KBaHTOBbIE ~ CBOKCTBA ~ SIEKTPOMArHMTHOTO — MBNYYEHHUS. | (3amauu OBBIILICHHOI
®dorosnekrpudeckuii 3P dekr. Y;zaBHeHHe 3I/IHH.ITSI/IHa. CIOKHOCTH)
O¢pdexr Komnrona. 'mnoresa ne bpoiinsa. BonHoBsie cBoiicTBa
Pedeparusnas paboTa Pedepar
gactui. Onerte JpBrccona u Jlxepmepa. DKciepuMeHTaIbHbIE
MOJTBEPKICHUS THITOTE3bI Jie bpoits. JInpakiinOHHBINA OMBIT IpoekrHas pabota, | IIpoekt, noknax, Hay4Has
¢ ABYMS LICIISIMU y4yacTue B pa60Te KpyXKa CTaTrbsa
10 aCTPOHOMUHU
11 | BomnHoBas QyHKuMs cocTosHHMS dYacTHUbl. CraTHcTHyeckas | VHIuBHIyanbHOE 3a/1aHHE Koncnexr
HUHTCPIIpETAals BOJIHOBOM (l)yHKLlI/II/I. HpI/IHL[I/IH CyNepIriosnuun (33,[13‘11/1 TIIOBBILLIEHHOU
cocrosgnuii. CooTHOWEHUs HeompeneneHHocreil. [ PaHALa | cpoxuocTh)
MPUMEHHUMOCTH KJIaCCUYICCKOT0 cnoco6a OIIMCaHus ABJICHUUN
PedepartuBnas pabora Pedepar
IIpoextHas pabora, | IIpoekT, noknan, Hay4YHas
y4dacTHe B paboTe KpyKKa cTaThs
110 aCTPOHOMHUU
12 BonuoBas ¢yHkuus cocrosHus uwactuubl. Cratuctuueckas | MHIuBumyanabHOE 3alaHue Koncnekr
MHTEPIPETAMs BOMHOBOH QyHKumuy. [[pHHIMIT Cynepnosuiny | (sagaqu [OBBIILIEHHOI
cocTosiHui. COOTHOLIEHHS HEONpeIeIeHHOCTEl. l"paanua COKHOCTH)
MPUMEHUMOCTH KJIACCHYECKOTO crtoco0a OnrcaHus SBJIeHUH
Pedeparusnas padoTa Pedepar
IIpoexTHas pabora, | IIpoexr, noknan, Hay4yHas
yuactue B paboTe KpyxKkKa CTaThs
M0 aCTPOHOMUHU
13 | IlpeacraBnenue puzndeckux BenuuuH oneparopamu. [loctynar | MuauBuayansHOe 3amaHue Koncnekr
O CHEKTPEe BO3MOXXKHBIX 3HAYCHHH (PU3MUECKOW BEITHYHHBL. (3amaun OBBIIIEHHOM
HOCTy.l'Ia;F O pacmpeflelleHu  BEPOATHOCTEH IO  CHEKTPY | cnoxcrocTn)
3HAYCHUH (I)I/I?:I/I'{GCKOI/I BeanuuHbl. OmNHMCaHHe COCTOSHUM
. . | PedeparuHas pabora Pedepar
CUCTEMBI B KBaHTOBOM MeXaHUKe. [onubIit
KBaHTOBOMeXaHWYecKuii Habop. VYpaeHeHue IlIpenmnrepa. IpoexrHas pabora, | IIpoekr, nokiazn, Hay4Has
[IpUHIMIT TPUYMHHOCTH B KBaHTOBOW MexXaHuke. Crnmu | y4actne B paboTe KpykKka CTaThs
3JIeMEHTapHBIX yacTull. OnepaTopsl ClIUHA M0 aCTPOHOMUHU
14 ®du3nka MHKpOMHUpAa H €€ COBpPEeMEHHOe cocTosHue. | MHauBHOyanbHOE 3aJaHue Koncnekr
q)yHI[aMeHTaHBHBIe B3aMMOJICMCTBHS M HX XapaKTCPUCTHUKH. (3aﬂan/I IIOBBILIIEHHOU
Knaccudukanus aI[pOHOl;(.H bapuonsl ¥ Me30Hbl. CTpaHHbIE U CIOKHOCTH)
ouapoBaHHble yacTulbl. Kiaccudukanus yacTuil no BpeMeHH
P H uican ! P Pedeparusnas paboTa Pedepar
JKU3HU: CTaOMIIbHBIE YaCTHUIIbI, KBa3UCTAOMIIbHBIC U PE30HAHCHI.
Antmuactuust. Teopun Jlupaka n deifnvana. OTkpbitne | |IPOCKTHAS pabora, | Ilpoext, noknaz, Hayunas
MO3UTPOHA U AHTUIIPOTOHA ydactue B paboTe Kpykka CTaTbs
10 aCTPOHOMHUU
15 3akoHbl coxpaHeHus H cummeTrpud. lIpocTtpancTtBenHsie W | VHOuBMAyanbHOE 3aqaHHe Koncnekr
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BHYTpEHHHE CHMMETpPUH. TOdYHbIE BHYTPEHHHE 3aKOHHI | (3agadn TIOBBIILICHHON
COXPAHEHH: 3aKOHBI COXPAHEHHS MNEKTPHYECKOr0 OAPHOHHOTO | Cr0KHOCTH)
U JIENTOHHBIX 3apAnoB. HeTouHble 3aKOHBI COXpaHEHUS. Pedpeparupnas pabota Pedpepar
W3zocummeTpust W W30OMYJBTHIUIETHL. 3aKOH COXpaHEHHS
n30CcIuHA. YHHUTapHas cuMMeTpus. CynepMyIbTHILIETHI Tpoexrnas pabora, | TIpoekT, noKsan, Hay4Has
yuactue B paboTe KpyXKa cTaThs
110 aCTPOHOMHUU
16 | JlenToHsl W KBapkM Kak (yHIaMEHTaJbHbIE YacTHULBL. | VHAMBUAYallbHOE 33/1aHUE Koncnekr
KBapkoBasi cTpykTypa OapHOHOB M Me30HOB. KBaHTOBBIC (3amaun [OBBIIIIEHHOM
NpOIECChl.  XapaKTepUCTUKHA  KBAHTOBBIX  IIPOILIECCOB. CIOKHOCTH)
BeposarHocTh pacmaza u cpeaHee BpeMs JKM3HM YaCTHIIBL. Pedepatnsnas pabora Pedepar
O¢ddexTHBHOE MONEpEeyHOE CEYCHHE pEeaKIUH. OBOJIOIHS
KBAHTOBOH cucTeMmbl. OmepaTop SBOMOMMM. AmmauTyma | |IPOCKTHAS pabora, | Ilpoext, noKnaz, Hayunas
BEPOATHOCTH Tepexo/ioB. KBaHTOBas Teopus B3amMojeiicTsus | Y4acTHe B paboTe KpyKKa CTaTha
gactun. Teopus Bo3mymeHnd. Jlmarpammer @eifHMaHa. | MO aCTPOHOMUU
OOMEHHBIII MeXaHU3M  B3aUMOJCHCTBUH. D QeKTUBHBIN
pammyc. KsanTtoBast snekrpommaamuka. POTOH Kak KBaHT
3JIEKTPOMArHUTHOTI'O B3aUMOJICHCTBUS. Kanu6poBouHas
MHBapUAHTHOCTh Teopuu. beamaccoBocTh (oTOHA
17 CuwipHble B3auMmojedcTBus. Teopus spepHbix cuil Oxapbl. | VHIuBHMOyanbHOE 3aaHME Koncnekr
KBaHToBast XpoMoauMHaMuKa. ['IIOOHBI KaK KBAaHTBI CHIBHOTO | (3amauu OBBIILIEHHO
B3aumoJeiicTBus. HeBbuleTanue kBapkoB u3 anpona. CraObie COKHOCTH)
B3aUMOJICHCTBHs.  XapakTepHble  OCOOEHHOCTH  CJIAObIX
o PedeparuBras padoTa Pedepar
npoueccoB. Teopus cimaboro BiaumonedcTBus  Depmu.
VHU(HKALISA 2IeKTPOMATHUTHBIX H claGbX B3auMofeficTsuit, | [IPOCKTHAS pagora, | IIpoext, noknaz, Hay4Has
Teopust ANIEKTPOCIaboro B3auMoJielicTBus | YYacTHe B paboTe KpyKKa CTaThA
Baiin6epra-Canama-I'msmoy. OTKpbeITHE KBaHTOB CJIA0Oro | IO aCTPOHOMHUH
B3aumojeiicteus. CraHmapTHas Mojenb. KanuOpoBOYHBIC
cummerpun. Mexanusm Xwurrca. Iloucku enuHON Teopuun
(hyHIaMEeHTaIbHBIX B3aUMOJICHCTBUM. TIpobGnema
CTaOMIBHOCTH NpoToHA. bapuonnas acumMerpus BeenenHoit
18 | KBanroBoMexaHWueckass Teopus aroma. Ilyrm moctpoenus | MHauBuayalipHOE 3ajaHue Koncnexr
KBaHTOBOW Teopun aroma. Artom Pesepdopnma, ero (3amaun MOBBIIICHHOM
HeycToiunBoCTh. boOpoBckas Teopuss arToma BOJIOpOJA. CHOKHOCTH)
VYpasuenue lllpenunrepa A 4acTHLBl B LEHTPAIbHOM IIOJIE. PedepatrEnan pabota Pedepar
VciaoBus CYIIECTBOBaHUS (PU3NUECKOTO pelIeHHs YpaBHEHHUS
Ipeaunrepa it  BOJOPOMOMOJOOHOTO aroMa. Y POBHH IpoexTHas pabota, | IIpoekt, noknax, Hay4Has
SHEPTHMM, TIJIABHOE  KBAaHTOBOE  UHCIO.  BepostHocTh | YYacTHe B pabore KpyxKa CTaTbs
IPOCTPAHCTBEHHOTO PpAaCIpeAENeHUsl 3JIEKTpOHAa B aTOME. | IO aCTPOHOMHHM
A3uMyTanbHOE€ M MarHWTHOE KBaHTOBble uHcia. M3mydeHue
BOJIOPOJIONIONIOOHOTO  atoMa. MoOMEHT wuMIyjiabca (OTOHa.
TlpaBuna or6opa. @Popmyna baabmepa ¥ OCHOBHBIC
crnekTpaybHble cepur. CruH 31eKTpoHa. bo3ons! 1 GpepMHOHEL.
IIpaBuino CIIOXKEHUS MEeXaHUYEeCKUX MOMEHTOB.
I'mpoMarHuTHOE OTHOIIEHUE YIS OPOUTANBEHOTO M CIIMHOBOTO
MOMEHTOB. Pesynerupyromuit MarHUTHBII MOMEHT.
CnuH-opOuTanibHOE  B3auMojeiicTBue. TOHKas CTPYKTypa
muHui. [locTosIHHAsS TOHKOM CTPYKTYphl. MHOTO31EKTpOHHBIE
atoMmsbl. [lpunnun Ilaynu. OnekTpoHHBIE €O U OOOJOYKH.
OnexTpoHHas KOHQUrypalyss MHOTOYIEKTPOHHBIX aTOMOB H
nepuoaMyeckas cucrema syeMeHtoB. IlpaBuna ortbopa mpu
W3JIy4eHUH  MHOTODJIEKTPOHHBIX —aToMoB. Kiaccuueckue
MOJIENIM TOJSPU3AlMU M NPOBOAUMOCTH. [IpoBOIMMOCTD
METAJIOB. DJIEKTPUUECKUH TOK B IIIa3Me. DJIEMEHTH (HH3HKU
ra3oBbIX pa3psnoB. THIBI CBs3eil aTOMOB B TBEPIBIX Telax.
Pacmeruienue 9HEPreTHYECKUX ypOBHEH BO
B3aMMOJICHCTBYIOIIMX CHCTEMAaX aTOMOB
19 Mogenb IByXaTOMHOH LEMOYKH ¢ MOTEHLIHAIbHEIM penbedoM | MHIuBHOyanbHOE 337aHHE Koncnekr
pr{MOyFOJ'ILHOﬁ q)OpMI)I. OGpasoBaHMe OHEPIreTUYCCKUX 30H. (3aﬂan/I IIOBBILIIEHHOU
JlucniepcuoHHbIE KpHBBIE JUII CBOOOZHOTO DJIEKTPOHA H CIIOKHOCTH)
aneKkTpoHa B Kpucrayuie. llonsrtue >3¢p¢dexkTHBHONH Macchl. Podepatnsnas paboTa Pedpepar

KBasmuactuuel. CoOCTBEeHHas W TPHUMECHas NMPOBOANMOCTH

MOJYIPOBOJAHUKOB. Konrakr JIBYX BBIPOXKACHHBIX
MOJIYNPOBOAHUKOB. IIpuHIMI neiicTBUS MOTYIIPOBOJHUKOBOTO
nasepa. CBepXTEeKy4ecTh: KBaHTOBas MOJIeJNb u

ABYXOKUJKOCTHAA (l)eHOMCHOJ'IOFHH. OCHOBHBIE IOHATHS TCOpUHn

IpoekTHast paborta,
yuactue B paboTe KpyxKkKa

10 aCTPOHOMHHU

IIpoexT, noknan, Hay4Has
CTaThs
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CBEPXIPOBOJHMOCTH.

Jlenrons! u anponsl. Hyknonsl. IToHsTre n3ocnuna. DHeprus
CBSI3H B sApe. Buipl A1epHBIX peakiuii ¥ UX OLEHOYHAs
sHepreTuka. Peakuus nenenus. Ilpobnema pasnenenus
u3oronoB. KanensHast u o6ono4eynas mozenu sapa. Gopmyna
Beitnzexkkepa. Maruueckue yucia. [Ipo6iema J0AroXKUBYLIIMX
CBEPXTSIKEJIBIX 2IEMEHTOB

20

VrpasnseMblil TEpMOSACPHBIA CHHTE3: BUJ peaKIni, KpUTEpHUid
Jloycona, BapuaHTBl peanu3alyu. PaluoakTHBHOCTb. 3aKOH
pasnoakTUBHOIO pacmaza. CpaBHHUTEIIbHAS OlIeHKa
MPOHMKAIOUIEH CIIOCOOHOCTH pPA3JIMYHBIX BHUJIOB pPaJHALlUH.
EnuHuibr u3smMepeHuii B paauanoHHoit ¢pusuke. [ornomieHHas,
SKBUBAJICHTHAs W  OKCIIO3UIMOHHAs  JIO3bl.  DJIEMEHTHI
pajMallMOHHONW KyJbTYphl. DHEPIus OTHAuu NPHU H3ITyuYeHHH
KBaHTa. SlnepHbId ramMmma-pe3oHaHc 0e3 ornauu. [IpumeneHus
AI'P. Usmepenue cBepXMallbIX YacTOTHBIX cIBUTOB. CBS3b
MEX]Y PauycoM OOMEHHOTO B3aUMOJICHCTBHSI M MacCOH IMOKOS
€ro NMepeHOCYNKOB. UeThIpe BHiIa B3aUMOICHCTBUS, HX OOBEKTHI
U TEpeHOCYHMKH. [IpUHIMIBI CHUMMETPUHM B MHUKPOMHpE.
Hecoxpanenne P-getHOCTH. CrupansHOCTh YaCTHII.
DyHIaMEHTAIBHOCTh CPT-cummerpuu. OcHOBHBIE
MIPEJICTABICHUs] KBAaHTOBOW 3JICKTPOJMHAMHUKH W €€ TpyIma
cummMetpun. [lapToHHas Mozaens HYKJIOHOB. CxeMa CHIIBHOTO
B3aUMOJICHCTBUS MEXAY aJpoHaMu. BasleHTHble W MOpCKHE
KBapKH. ACUMITOTHYECKasi cB00O0Ia U KOHPAWHMEHT KBapPKOB.
M3ocrimH, cTpaHHOCTB, 4YapMm, TIpelecTb B  KBaHTOBOH
XpOMOJIMHAMUKE. DneMeHTapHast cxema ciaboro
B3aUMOJICHCTBHUS. DieKTpocaaboe B3aMMOJCHCTBUE U €ro
rpynmna CHUMMETpuH. Bennkoe oObeAWHEHHE: rpyIma
CHMMETPHH, BOBMOXKHOCTb IIPOBEPKH, CTAOMIIBHOCTH MaTEePUH.
0030p (yHIAMEHTANBHBIX B3aUMOJCHCTBUI 10 KOHCTaHTE
cBs13u. HayasipHbI HTan 3Boronnu BeeaeHHOM.

WunuBuayanbHOe 3agaHue Koncnekr
(3amaum TIOBBIIIIEHHON

CJIO’KHOCTH)

PedepartuBnas pabora Pegepar
IIpoexTHas pabora, | IIpoekT, noknan, Hay4Has
yuactue B paboTe KpyXkKa CTaThsl

10 aCTPOHOMHH

5.3.00pa3oBaTeibHbIE TEXHOJIOTHH

ITpu opranu3ay U3y4eHus: TUCIUIIIMHBL OyAYT UCIIOIb30BaHbI CIEAYyIOIUE 00pa30BaTeNbHbIC TEXHOIOTHU:
HH()OPMAOHHO-KOMMYHUKAIOHHBIE TEXHOJIOTUH, TEXHOJIOTHS OpPraHN3alllH CAMOCTOSTEIIBHON PaOOTHI, TEXHOIOTHS
pediekcuBHOro 00yueHHUs, TEXHOJIOTHS MOYIBHOTO 00yUIEHUsI, TEXHOJIOTUSI UTPOBOTO 00Y4EHHS, TEXHOIOTHU TPYIIIOBOH
JMCKYCCHH, MHTEPAKTHBHbIE TEXHOJIOTHH, TEXHOJIOTHS IIPOOIEMHOTO 00yJIeHH s, TEXHOIOTHS OPTaHU3aI[UH
y4eOHO-HCCIIEJOBATENbCKON A TEIbHOCTH, TEXHOJIOT U IPOEKTHOTO 00YUEHHMs], TEXHOJIOTHSI Pa3BUTHUsI KPUTHUECKOTO MbIIUICHHUSI.

5.4. Texyuuii KOHTPOJIb, MPOMEKYTOUHBIH KOHTPOJIb M MPOMEKYTOUHAS ATTeCTAIMUS

BannpHO-peiTHHTOBast KapTa JUCIMILUTMHEL 0)OopMIIeHa KaK PHIIOKEHHE K padodeil mporpaMMe JUCIUIUINHEL.
®DOoH/1 OLIEHOYHBIX CPEJICTB VISl IPOBEICHHUS IIPOMEXKYTOUHOW aTTECTallMK 00yYarOIUXCs 110 TUCHUIUIMHE 0OPMIICH OTACIbHBIM

JIOKYMEHTOM.
6. YHEBHO-METOJUMYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomennyemas aurepatypa
6.1.1. OcHoBHas TUTEpPaTypa
ABTOpBI, cOCTaBUTENHN | 3ariaBue, CChIIKa Ha 3JIEKTPOHHYIO OMOIMOTEUHYIO CHCTEMY UznarenbcTBO, TOX
JI1.1 |Antynun, K. K. Knaccuueckas mexanuka: yaeGHoe mocobue Mocksa: lupexkr-Menua, 2014
URL.: https://biblioclub.ru/index.php?page=book&id=240550
JI1.2  |Anemxesuu, B. A. DNEeKTpOMarHeTH3M: yueOHUK Mocksa: ®uzmatiut, 2014
URL.: https://biblioclub.ru/index.php?page=book&id=275299
JI1.3  |Antynun, K. K. Teoperuueckas Gu3nka aTOMHOTO Spa U DJIEMEHTapHBIX Mocksa: lupexr-Menua, 2019

YHYaCTHII: y‘-Ie6H0-M€TO}.‘[I/I‘I€CKOC HOCOGI/IG
URL: https://biblioclub.ru/index.php?page=book&id=240556

6.1.2. lonoiHUTeIbHAsI TUTEPaTypa

ABTOpBI, cOCTaBUTENM | 3arjaBue, CChIIKa HA SJICKTPOHHYIO OMOIMOTEUHYIO CHCTEMY WsnarenscTBo, TOI
JI2.1 |Muxaiinos, M. A. Jlexuu no knaccuyeckoi MexaHuke: yueOHoe mocodue MockBa: MocKkOBCKHit
URL.: https://biblioclub.ru/index.php?page=book&id=470998 |memaroruyeckmuii
rOCY/IapCTBEHHBIH YHUBEPCUTET
(MIIT'Y), 2015
JI2.2 |Cobones, C. B. OCHOBBI HEPEJSATUBUCTCKOM KBaHTOBOW MexaHUKHM: ydeOHoe|Mocksa: ®usmariur, 2017
rmocooue

URL.: https://biblioclub.ru/index.php?page=book&id=485503

Crpannua 21 u3 33



https://biblioclub.ru/index.php?page=book&id=240550
https://biblioclub.ru/index.php?page=book&id=275299
https://biblioclub.ru/index.php?page=book&id=240556
https://biblioclub.ru/index.php?page=book&id=470998
https://biblioclub.ru/index.php?page=book&id=485503

Hampasnenue noaroroku: 44.03.05 [Tenaroruueckoe oopasoBanue (¢ ABYMs MPpO(IISIMI ITOITOTOBKH)
Hampasnennocts (mpoduis): «Matemarnka u Ouznxay
Paboyast nporpamMma JMCIMILIHHBL «OCHOBBI TEOPETHYECKOH (PU3HUKI

JI12.3 |Byrukos, E. 1. ®dusuka: yueOHOe ocodue Mocksa: ®uzmatiut, 2010
URL: https://biblioclub.ru/index.php?page=book&id=75494

JI2.4 |Konzpatbes, A. C. @u3zuka: cOOpHUK 3a/au: yueOHOe nocodue Mocksa: ®usmarnut, 2005
URL.: https://biblioclub.ru/index.php?page=book&id=76788

6.2 IlepeyeHnb MporpaMMHOro odecreveHust

- Acrobat Reader DC
- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite
- GIMP
- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Skype for Business, OneDrive, SharePoint Online)
- Microsoft Windows 10 Education
- XnView
- Apxusarop 7-Zip
6.3 Ilepeuens HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM, NPO(decCHOHATBbHBIX 023 JaHHBIX
- OBC «YHuBepcuTeTcKas OMOINOTEKA OHIIANHY
- bassl mannbix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME TUCIIUIIJIMHBI (MOAY JIS)

7.1|HaumeHOBaHHUE CHICIIMATBLHOTO TIOMEICHHUS: TIOMEIIICHUE [T CAMOCTOSTEIbHOM paboThl, UnTanbHblil 3a1. OCHAIIEHHOCTb:
TIK-4mT. ¢ BO3MOXHOCTBIO MoOJKIOYeHHs K cetn «VHTepHeT» u o0ecliedeHHEeM JIOCTyla B JIEKTPOHHYIO

uHpOpMaIoHHO-00pa3oBatenbHyto cpeay CI'CITY, IMpunrep- 1., Teredon-1mrr., [Tucemennsiii cron-4 wmr., [Tapra-2
IIT.

7.2|HanmeHOBaHME CHEIUAIBHOTO MOMEIIEHUS: yIeOHast ayJUTOPHS JUISl TIPOBEICHHUS JEKIHOHHBIX 3aHATHHA, MPaKTHYECKUX
3aHATHHA, TPYNIOBBIX KOHCYJIBTAllMi, HHAWBHIYAIBHBIX KOHCYJIbTAIlMH, TEKYIIETO KOHTPOJS, MPOMEXKYTOYHON
aTrecranuy, YueOHas ayautopus. OcHamieHHOCTb: MemnoBast nocka-lmT., Kommekr y4deOHONM MeOenyu, HOYTOYK,
MPOCKIIMOHHOE 000pyI0BaHKE (MYJIbTUMEIHIHBINA POCKTOP M IKPaH).

8. METOANYECKHUE YKA3AHNS 1O OCBOEHWIO JUCHUIIJIMHBI (MOAY JIS)

PaGora Haj TEOpETHYECKUM MAaTEPHUAIOM MPOUCXOIUT KPATKO, CXEMAaTHYHO, MOCIIE0BATEILHO (PUKCHPOBATh OCHOBHBIE TIOJIOKEHHUS,
BBIBOJIBI, (DOPMYJIHPOBKH, OOOOLICHHS; MOMEYaTh BaXKHBIE MBICIIH, BBIIEIATH KIIOYEBBIE CIOBA, TEPMHUHEL [IpoBepka TEPMHHOB,
MOHATHH C TOMOIIBIO DHUUKIIONEINH, CIOBApe, CIIPaBOYHMKOB C BBINMMCHIBAHMEM TOJKOBaHUH B TeTpaib. OO03HAUUTH BOIPOCHI,
TEPMUHBI, MaTepuall, KOTOPBIH BBI3BIBAET TPYIAHOCTH, IIOMETUTH M MOIBITAThCS HAWTH OTBET B peKOMEHIyeMoH smTeparype. Ecin
CaMOCTOSITEIILHO HE YAaeTCs pa3o0paThcs B MaTepualie, He00X0IMMO chopMyIHPOBATh BOIIPOC U 33aTh MPETOAaBaTEelIIo.
IIpopaboTka pabouel mporpammbl AUCHUILIMHBI, YAEIssE oco0oe BHHMaHHE LEIsIM M 3aJadaM, CTPYKTYpe M COJEpXKaHUIO
TUCUUIUTMHBL. KOHCIIEKTHPOBaHME HCTOYHUKOB, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BONPOCaM, MPOCMOTP PEKOMEHIyeMOW
JHTEPATyphl, padoTa ¢ MHHOPMAIIMOHHBIMH HCTOYHUKAMH B Pa3HBIX (popMarax.

Taxoke B rporecce M3y4eHHUs TUCIUIUIMHBI METOTUYECKUE PEKOMEH IAIIMU MOT'YT ObITh W3/JaHbl OT/ICJIbHBIM IOKYMEHTOM.
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[Ipunoxxenune

BaﬂJ’IBHO-peﬁTHHFQBaﬂ KapTa JUCHUIIIINHBI «OCHOBBI TeOpeTH‘{eCKOﬁ (1)I/I3I/IKI/I»

Kypc 2-3 Cemectp 4-6

Buj koHTpOIIS MuHHMaJTBHOE KOJMYECTBO | MaKkcHMaIbHOE KOJIUYECTBO
6anoB 6anoB

HanmenoBanue paznena «Kinaccuueckas MexaHHKa H TEOPHSI OTHOCHTEIbHOCTH»

Texymuii KOHTPOJIb 110 pa3feny:

1 AynutopHas pabora 2,5 4

2 CamocrosrtenbHas paboTa (crenuanbHble 00s3aTeNbHbIE (HOPMBI) 3,5 6

3 CamocrosiTenbHas paboTa (crenuanbHbie POPMBI Ha BBIOOD) - 5

KonTtponbHOE MeponpHATHE 10 pa3lieny 8 15

IIpoMexyTOYHBIH KOHTPOJIB 14 30

HanMeHoBaHHe pa3iesia «JIeKTPOAHNHAMHKAY

Tekymuit KOHTPOJIb IO pa3Aey:

1 AynutopHas paborta 3,5 6

2 CamocrosrenbHas pabota (cnennanbHble 00s3aTenbHbIe (OPMBI) 2,5 4

3 CamocrostenbHas padoTa (crenuanbHble GopMbl Ha BEIOOD) - 5

KoHTponsHOE MEpONpHATHE 110 pa3leny - -

TIpomexyTOoYHBII KOHTPOJIb 6 15

HaumenoBanue pa3neia «KBaHTOBasi MEXaHUKA»

Tekyuuii KOHTPOJIb MO pa3aeny:

1 AynutopHas paboTa 16 24

2 CamocrosTenbHas pabota (CrenuaibHbie 00s13aTeNbHbIC (OPMBI) 14 16

3 CamocrositenbHas pabora (crnenuanbHbie OPMBI Ha BBIOOD) - 5

KoHTpossHOE MEepOnpHATHE 110 pa3neny 6 10

ITpoMexyTOUHBINH KOHTPOJIb 36 55

TIpomesxyTouHast aTTecTarus 56 100
Hroro: 56 100

Bune! koHTpOIA

HepequL HJIA IIPUMEPHIL BaHaHHﬁ, KPUTCPUHN OLCHKHU U KOJIUIECTBO OaytoB

Tembt T U3YUCHUA U 06pa3OBaTeJ'H>HI>I€ PE3YIbTAThL

Texyumii KOHTpPoJIb MO pa3neiy «Kiaccnyeckast MeXaHUKA H TEOPHS OTHOCHTEIbHOCTHD)

1

AynutopHas pabora

Jlexkmn

0 — oTCYTCTBOBAJ HA JEKIUH

1 — mpucyTCcTBOBAN Ha JIEKIIMU

[paxTHyeckue 3aHATU

0 — oTCyTCTBOBAN Ha 3aHATHH

0,5 — mpuCyTCTBOBAN HA 3aHSATHH, HE BBIIIOJIHI 33/IaHUC

Tema:

Kunemarnka marepuaibHOW TOUKM B JEKApPTOBBIX KOOpPIMHATAX.
WurerpupoBanne Broporo 3akoHa Hprorona. O6oOmmeHHBIE
koopauHatbl. [lpuHiun  Hammesbmiero  neiictBus.  [IpuHnmn
otHocutTenbHOCTH [ammnes. @ynkuus Jlarpawka CcBOOOAHOM
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1 — BBINOJTHS 33/1aHKE C IOMOIIBIO IIPEIOaBaTels

1,5 — BBIIONHAI 3aJaHUC CAMOCTOSTEIBHO, HO C 3aMEUaHUSAMH IIO
BBITIOJTHCHHIO

2 — caMOCTOSTENBHO CIPABHJICS C BBIIOJTHEHAEM 3a/1aHHs

Hroro:

0 - 4 6amta

YaCcTHIEI.

Tema:

Oynknus Jlarpanka CUCTEMBl 4acTHULl. YTJOBass CKOPOCTb. TeH30p
uHepuud. MOMEHT uMmIyibca TBepaoro tena. CoONpUKOCHOBEHHE
TBEp/BIX Tell. [IBIKeHHE B HeMHEPIMAIbHO# cucteme otcuera /Cp/
Oueprus. HWwmmynec. Llentp wuneprun. MOMEHT HMITyibCa.
OnHomepHoe aBwxeHue. IlpuBeneHHas Macca. J[IBuKeHHE B
nentpansHoM monie. KerutepoBa 3amada. YpaBHeHus ['aMuibTOHA.
VYpaBuenus ['amunbToHa-IK00M

PesymnbTaTel 00yueHuUS:

3HaeT GpU3MYECKHe TEPMHUHBI B 00JIACTH TEOPETHUYECKON (Ppru3nku
VYMeer, HCHONB3ys MaTeMaTHYEeCKWH ammapaT W 3HaHMSA 110
TeopeTHdeckoll (u3nKe, OOBSICHATH NPHUPOIHBIE M TEXHOTCHHEIE
SIBJICHUS

CnocobeH OpraHu3oBaTh IPOCKTHYIO JAEATENBHOCTh HA OCHOBE
3HaHUH B 00JACTH TEOPETUUECKON (PU3HKU

CamocrosrenbHast pabora (00s3aTenbHbIE HOPMBI)

BerlmonHeHe JOMAIIHETO 3a1aHus

0 — He BBIOJIHUT

0,5 — BBINOJIHKWII HE BCE 3aaHUs

1 — BBIIOJIHUII BCE 3aaHMsI, HO €CTh 3aMEYaHMUs

1,5 — 3ajaHue BBHIIONHEHO MOJTHOCTHIO U MIPABUIILHO
Hroro:

0 — 6 6amioB

Tema:

Anmnabatndeckne — WHBapHaHTHL. ~ CBOOOJHBIE  OJHOMEpPHBIC
konebanus. BeiHyxaeHHbsle konebanus. KomebaHust cucreM co
MHOTHMH  CTETIeHAMH  CBOOOZBL.  3aTyxaromme  KoIeOaHHS.
BeIHyX1eHHBIe KOeOaHus IpH HaInauu TpeHus. [lapameTpraeckuii
pe3oHaHC. AHrapMOHHUYECKUE KOJIeOaHus

Tema:

CKOpOCTh  pacrnpoCTpaHECHHUs B3aNMOJCHCTBUI. Wnrepnann.
CobcrBennoe Bpems. [IpeoOpasosanue Jlopenua. [IpeoOpa3oBaHue
ckopocTH. YeTblpeXMEpHblE BEKTOPbl. OHEPrust M HMMITYJIbC.
YeTtslpexMepHbIi uMnysbe. Pacnan yactui. Yopyrue cTOIKHOBEHUS
YacTHI|

Pe3ynbTaTel 00yueHuS:

3HaeT QU3HYECKHE TEPMHUHBI B 00TACTH TEOPETHIECKOH (PH3UKH
YMeeT, HCHONB3ys MaTeMaTHUeCKUil ammapaT W 3HAHHSA IO
TEOpeTHUECKOll (I3HKe, OOBACHATH HPUPOAHBIE M TEXHOTCHHBIC
SIBIICHUS

CnocobeH OpraHu3oBaTh IPOEKTHYKO JAEATEIBHOCTb HA OCHOBE
3HaHMH B 00JACTH TEOPETHUECKON (PU3UKH
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CamocrositenbHast paboTa (Ha BEIOOD)

HW3yuenue JOMONHUTEILHOTO MaTepUaia 1o TeMe:
0,5 — 3 Gayza — KOHCIIEKT;

0,5 — 2 6Gayna — goKia.

HUroro:

0 - 5 6aiioB

Tema:

Annabarnyeckue WHBapUaHTBHI. CBoOoHbIE 0JIHOMEpHbIE
koneOaHus. BeiHyxnaeHHble KoseObanus. KonebGanus cucrem co
MHOTHMHU  CTENEHAMH  CcBOOOJBL.  3aryxaromue  KoyeOaHusl.
BriHyXIeHHBIC KOJIeOaHUs IPU HAIMYKU TpeHus. [lapaMeTpudeckuit
pe30HaHC. AHTapMOHUYECKUE KOIeOaHUs

Tema:

CKOpOCTh  pacrnpoCTpaHEeHUs B3aMMOJICHCTBUH. Wnrepnai.
CobctBennoe Bpems. [IpeoOpasosanue Jlopenua. [IpeoOpazoBanue
CKOpOCTH. YeThIpexMepHble BEKTOPHl. JHEPrusi W HMITYJbC.
YertsIpexmepHbI uMnynbe. Pacnan yactui. Yopyrue cTOJIKHOBEHUS
YaCTHII

Pesynbrarel 00yueHuUs:

3HaeT pU3MYECKHE TEPMHUHBI B 00JIACTH TEOPETHUECKON PpHU3HKH
VYMeer, HCHONB3ys MaTeMaTHYEeCKWH ammapaT W 3HaHMASA 110
TeopeTHdeckoll (u3nKe, OOBSICHATH TPHUPOAHBIE M TEXHOTCHHBIE
SIBJICHUS

CnocobeH OpraHu3oBaTh IPOCKTHYIO JAEATENbHOCTH HA OCHOBE
3HaHMH B 00JACTH TEOPETHUECKON (PU3UKH

KonTtponbHOe MeponpHATHE 10 pa3lieny 0 — 15 6annoB Tema:
KonrponbHas paboTa
Pe3ymnbraTsl 00yueHuUs:
3HaeT Qu3nuecKre TEPMHUHBI B 001aCTH TEOPETHUECKON (hU3UKU
VYMeer, HCTONB3ys MaTeMaTHYeCKWH ammapaT W 3HAHHASA 110
TeopeTHdecKoil (m3nKke, OOBSACHATH NPHPONHBIE M TEXHOTCHHBIC
SIBIICHUS
CrnocoOeH OpraHM30BaTh IPOCKTHYIO MAEATENPHOCTh Ha OCHOBE
3HaHMH B 00JACTH TEOPETUUECKON (PU3HKH

IIpomesxyTouHBIi KOHTPOJIb (KOJIHMYECTBO OAJIIIOB) 0 — 30 6amoB

Texyumii KOHTPOJIb MO pa3jiey «JIeKTPOIMHAMHKA)

1

AynutopHas pabora

Jlexkmn

0 — OoTCYTCTBOBAJ HA JEKLIUH

1 — mpucyTCcTBOBAN Ha JIEKIIMU

[paxTHyeckue 3aHATU

0 — oTCyTCTBOBAJ Ha 3aHITUU

0,5 — mpucyTCTBOBAN Ha 3aHATHH, HE BBHIMOJHSII 33/1aHUC

Tema:

OCHOBHbBIE TOHATHUS DJJIEKTPOJUHAMUKH: JJIEKTPUUYECKUN 3apsi,
SJEKTPUIECKUI TOK, dNMEKTPUUECKUIN TUTIONb, TUTOIHHBIA MOMEHT,
MUTONBHBIA MOMEHT DJJIEKTPHUECKOTO TOKa. OJIEKTPUYECKHEe |
MarHUTHEIE MYJIBTUIIONH. DnexTpuyecKas u MarHuTHas
HaNpsKEHHOCTH. BEeKTOpbl MAarHUTHON MHAYKLMHU U JIEKTPUYECKOTO
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1 — BBINOJTHS 33/1aHKE C IOMOIIBIO IIPEIOaBaTels

1,5 — BBIIONHAI 3aJaHUC CAMOCTOSTEIBHO, HO C 3aMEUaHUSAMH IIO
BBITIOJTHCHHIO

2 — caMOCTOSTENBHO CIPABHJICS C BBIIOJTHEHAEM 3a/1aHHs

Hroro:

0 — 6 6amoB

cmemennsi. [IOTOK  3JEKTPUYECKOrO0 M MAarHUTHOTO  TOJIL.
DneKTpUYeCKHe U MaTHUTHBIE CHIIOBBIE THHUH. DJIEKTPOCTATHIECKHUMA
noreHiman. [lagenue HampspkeHus. CONpPOTUBIIEHUE NPOBOJHUKA U
3akoH Owma. 3akoH KyioHa, 3aKOH 3J€KTPOMarHUTHOM MHIYKIWH.
Cucremsl €IMHHII HU3MEpEHUs (usnvecknx BEJIHYHH.
OnexTpoABmKymas cuia. 3akon Jxoyms-Jlenma

Tema:

CrannoHapHOe 3JIeKTPOMAarHuTHOE 1mosie. Y paBHeHHs MakcBeia Juis
CTaIJHOHAPHOTO 3JIEKTPOMAarHUTHOTO MO B Ou(epeHInaIbHon U
uHTerpaibHOW  (opme. ['paHMyHBIE YCIIOBHS JUIi  BEKTOPOB
CTallMOHAPHOTO 3JIEKTPOMATrHUTHOTO IMOJIsl. DHEPTUs CTALMOHAPHOTO
JJIEKTPOMArHUTHOTO ToJisl. Teopema 00 OXHOZHAYHOCTH PELICHHUS
YPaBHEHUH CTAIIMOHAPHOTO AJIEKTPOMArHUTHOTO 11oJisl. CKaJIsIpHBIH 1
BEKTOPHBIH NOTEHIUANIBI CTAMOHAPHOTO 3JIEKTPOMArHUTHOTO TOJISL.
VYcenous kanuOpoBku. YpaBHenus Jlammaca u Ilyaccona mmst
BEKTOPOB CTAIMOHAPHOTO AJIEKTPOMArHUTHOTO MOJIS

Pesynbrarsl 00yueHus:

3HaeT (pU3UIeCKHe TEPMUHBI B 00JaCTH TEOPETUIECKOM (HDU3UKH
YMeer, WCTONB3ys MaTreMaTHUeCKWd ammapar W 3HaHHSA 10
TeopeTHdeckol ¢u3nKe, OOBSICHATH NPUPOIHBIE M TEXHOTCHHBIE
SIBIICHUS

CriocoOeH OpraHu3oBaTh MPOCKTHYI) JAEATEILHOCTh Ha OCHOBE
3HAHMH B 00JIACTH TEOPETHIECCKON DU3UKH

CamocrosrenbHast pabora (00s3aTebHbIC HOPMBI)

BrINojIHEHUE JOMAIIHETO 3a1aHUs:

0 — He BBITTOJIHAT

0,5 — BBINOJIHKAII HE BCE 3aaHus

1 — BBINIOJHWI BCE 3aaHKs, HO €CTh 3aMEYaHUs

1,5 — 3a/1aHue BBITIOJIHEHO MOJTHOCTHIO U MPABIILHO
Hroro:

0 — 4 6amna

Tema:

CkaJsipHBII M BEKTOPHBIM MOTEHIMANbl JICKTPOMArHUTHOTO IOJIS.
KammOpoBo4yHasi HMHBapHAaHTHOCTh  JJIEKTPOMArHUTHBIX  ITOJISH.
VYcnoBust KanMOpOBKH: KYJIOHOBCKash KAIMOPOBKA M KalnOpOBKa
Jlopenna. VYpaBuenus Jlarutaca, [lyaccoma u [anmamOepa mmst
CKaJIAPHOTO U BEKTOPHOT'O MOTCHIHAJIOB 3JICKTPOMAarHUTHOI'O ITO0JIA.
Mertoapl pemieHus 3agad A HEPEMEHHOTO 3JIEKTPOMAarHUTHOTO
ronisi. TeH30p 3JIEKTPOMArHUTHOTO IOJIs. YpaBHEHHE JBHIKEHUS
3apsHKEHHON 4acTULBl B 3JIEKTPOMArHUTHOM I10JIE€ B YETBIPEXMEPHOI
¢opme.  JlarpawxumaH WU JeWCTBHE  [UIA  NEPEMEHHOTO
3JIEKTPOMAarHUTHOrO Toid. BeiBox ypaBHeHuit MakcBemia c
TMMOMOIIbIO BApUAITMOHHBIX IPUHIUIIOB

Pesynbrarsl 00yuenus:
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3HaeT ¢u3nUecKue TEPMUHBI B 00JIaCTH TEOPETUUECKOH (hU3UKU
VYMeeT, HCMONB3ys MaTeMaTWYecKHi ammapar W 3HaHUS 110
TeopeTUdecKo (u3KKe, OOBSICHATH IPUPOIHBIE M TEXHOTCHHBIE
SBIICHUS

CrnocobeH OpraHu3oBaTh IPOEKTHYK JAEATEIBHOCTb HA OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON (PH3HKH

CamocrositenbHast paboTa (Ha BEIOOD)

H3yueHue JOMONHUTEILHOTO MaTepUaia 1o TeMe:
0,5 — 3 Gayza — KOHCIIEKT;
0,5 — 2 6ayuta — TOKIaz,.

Uroro:
0 — 5 6amnoB

Tema:

TeH3op »SJEKTPOMArHUTHOTO TOMS. YpaBHeHHss MakcBemna B
YeTBIpeXMepHOil (opMe. 4-IOTEeHIHAT SJIEKTPOMATHUTHOTO IO
OneKkTpoMarHUTHbIE BOJHBI B BemiectBe. Popmyna Makcsea.
OJneKkTpoMarHuTHas NpHpoja cBeTa. MoHOXpoMaTHyecKas IUIOCKas
JJIeKTpOMarHuTHas  BosHa.  OTpakeHHe W TIPEJIOMIICHHE
3JIEKTPOMArHUTHBIX BOJIH. DHEPIus U MUMITYJIbC JIEKTPOMArHUTHON
BoiHBI. CrekTpanpHOe pasiokeHue. YacTUIHO MONISPH30BAHHEIN
cBeT. [eomerpmueckass omnruka. llpenenmsl  MPUMEHHMOCTH
TEOMETPUUYECKON ONTHKH. l3nmydeHue »IEKTPOMArHUTHBIX BOJIH.
3ana3gpiBatone moreHpanbl. llorenmmaner Jlnenapa-Buxepra.
TTone cucremsl 3apsAA0B Ha TAJIEKUX PACCTOSIHUAX OT Hee. J{uobHoe
n3nydeHue. Mzimydenue ObICTpO ABMKYILIErocs 3apsaa. TopMokeHune
uznydeHueM. PaccesiHue 3apsbkeHHbIX yactuly /Cp

Pe3ymnbraTsl 00yueHuUs:

3HaeT QU3HYECKHE TEPMHUHBI B 00TACTH TEOPETHIECKOH (PH3UKH
YMeeT, HCHONB3ys MaTeMaTHUeCKUil anmapaT M 3HAHHSA IO
TEOpeTHUYecKoil (m3nKke, OOBACHATH NPHUPOAHBIE M TEXHOTCHHBIC
SIBIICHUS

CrnocoOeH OpraHM30BaTh IPOCKTHYIO MOEATENPHOCTh Ha OCHOBE
3HaHMH B 00JACTH TEOPETUUECKON (PU3HKH

KonTponbsHoe MeponpusiTue 1o paszueny

IIpoMexyTOUYHBIH KOHTPOJIb (KOJIMYECTBO OA/LIOB)

0 — 15 6amos

TeKyI_l_ll/Iﬁ KOHTPOJIb IO pa3aeny «KBaHTOBasi MexaHHKa»

1

AynuTopHast paboTta

Jlexun

0 — OoTCYTCTBOBAJ HA JEKLIUH

1 — npucyrcTBOBa Ha JIEKLIUH

[IpakTudeckue 3aHATUS

0 — oTCyTCTBOBAJ Ha 3aHSITUU

0,5 — mprCyTCTBOBAN Ha 3aHSATHH, HE BBIITOJTHST 33/IaHHE

1 — BBINOJTHSI 3a/1aHKE C IOMOIIBIO TIPENOIaBaTENs

1,5 — BBINOJHAN 3aJaHHE CaMOCTOSTEIbHO, HO C 3aMEYaHHSIMHU IO

Tema:

OCHOBHBIE 3Tallbl pa3BUTHs U KBaHTOBOM MexaHUKU. KBaHTOBBIE
CBOICTBA 3JIEKTPOMArHUTHOIO M3IydeHUs. DOTO3NEKTpUUECKUI
sbdext. YpaBaenue DiinmTeliHa. Dddext Komntona. I'nmoresa ne
Bpoiinsa. Bonnosble cBoiictBa wactun. OmnbiTel  J[PBUCCOHA U
JlxepMmepa. ODKCIEpPUMEHTANbHBIE IOATBEPXKAEHHS THIOTE3bl A€
Bpoiins. [InppakiimOHHBIN OMBIT C ABYMS LICISMH
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BBIIIOJHEHHUIO

2 — caMOCTOSTENBHO CIPABHJICS C BHIIOJTHEHUEM 3a/1aHHs
Hroro:

0 - 24 6amia

Tema:
BonnoBas  QyHkims  cocrostHMs — vacTHibl.  CraTHCTHUECKas
WHTepHpeTauuss BoyHOBOH ¢yHkuuu. [IpuHIMND cynepno3unuu

cocrossHuii.  CoOTHOIICHWS ~ HeompeneleHHOcTedl.  'panmma
MIPUMEHHMOCTH KJIaCCHIECKOTO CIIOC00a ONMCaHuUs SIBICHUH
PesynbTaThl 00y4eHHUS:
3HaeT Pu3nUecKkrue TEPMUHBI B 00JIACTH TEOPETHUYECKON (PHU3HUKH
VYMeeT, WCTMONB3ys MaTeMAaTHYSCKUil ammapar W 3HAHUSA MO
TeopeTHdeckoll (u3nKe, OOBSICHATH HPHUPOIHBIE M TEXHOTCHHBIE
SIBJICHUS
CnocobeH OpraHu3oBaTh MPOCKTHYIO MAEATENbHOCTh HA OCHOBE
3HaHUH B 00JIACTH TEOPETUUECKON (PU3UKU

CamocrosrenbHast paborta (00s3arenbHbie popMbl) | Pewenue 3adau: Tema:

0 — He BBITTOTHUI

0,5 — BBINOJIHKWII HE BCE 3aaHUs

1 — BBIIIOJIHUII BCE 3aJaHMsl, HO €CTh 3aMeYaHus

1,5 — 3a7aHue BBIMOJHEHO TIOJIHOCTHIO M MTPABUIILHO
HUmoeo:

0 — 16 6amtoB

IpencraBnenne ¢Gu3nYecKHX BeMWYUH oreparopamu. [loctymar o
CIIEKTpE BO3MOXKHBIX 3HaYeHUU (puznveckoil BenmuuuHbl. [locTynaT o
pacrpee/icHud BEPOSATHOCTEH MO CIEKTPY 3HaueHWH (pu3ndeckoit
Benu4yuHbl. ONHMCaHUE COCTOSHUN CHCTEMBbl B KBAHTOBOIM MEXaHHKeE.
TTonHblit kBaHTOBOMeXaHUuecKkuii Habop. YpasHenue lllpenunrepa.
IIpuHUMIT ~ NpPUYMHHOCTH B KBaHTOBOW  MexaHuke. CnuH
3JIEMEHTapHBIX yacTul. OnepaTopsl ClIUHA

Pe3ymnbraTsl 00yueHuUs:

3HaeT QU3HYECKHE TEPMHUHBI B 00TACTH TEOPETHIECKOH (H3UKH
YMeeT, HCHONB3ys MaTeMaTHUeCKUil anmapar M 3HAHUSA IO
TeopeTHUYecKoil (m3nKke, OOBSICHATH HPHPOAHBIE M TEXHOTCHHBIC
SIBIICHUS

CrnocoOeH OpraHM30BaTh IPOCKTHYIO MOEATENPHOCTh Ha OCHOBE
3HaHMH B 00JACTH TEOPETHUECKOHN (PU3HKH

CamocTrosrenpHas pabota (Ha BEIOOD)

H3yuenue 0onoIHumMenbHO20 Mamepuaia no meme:
0,5 — 3 Gaya — KOHCIIEKT;

0,5 — 2 Gamia — qoKiaz.

Hmoeo:

0 - 5 6amnoB

Tema:

KBaHTOBass MexaHuka CHCTEMBI 4YacTHll. BomnHoBas ¢yHKIMS
cucteMsl. bo3zons! u depmuonst. [Mpuniun IMaymu. Ilepuoguyeckas
cucTeMa 3J1eMeHTOB MeHzeneeBa

PesynbraTsl 00yueHuUs:

3HaeT Gu3nUEcKUe TEPMHUHBI B 00JIaCTH TEOPETUUECKOH (HH3UKH
YMeeT, HCHONB3ys MaTeMaTHUYECKUIl anmapar M 3HAHUA IO
TeopeTHdeckol (Gu3nKe, OOBSICHATH NPUPOIHBIE M TEXHOTCHHBIE
SIBIICHUS

CrnocoGeH OpraHM30BaTh TPOEKTHYIO HESATENBHOCTh Ha OCHOBE

Crpannna 28 n3 33




Hampasnenne noaroroBku: 44.03.05 [Tenaroruueckoe oopasoBanue (¢ AByMs MPpO(UISIMI IOJTOTOBKH)
Hanpagnennocts (npoduis): «Matematrka u Ousukay
Paboyas nporpamMma JMcIUIIIMHBL «OCHOBBI TEOPETHYECKOH (PU3HKI

| 3HaHUH B 00JACTH TEOPETUUECKON (PU3UKH

KoHTponbHOE MEpOTIpHUsITHE 110 pa3Aeity 0 — 10 Gannos Tema:

Vwmeer,

SABJICHUSA

Koutponbhas pabora

Pesynbrarel 00yueHus:
3HaeT ¢u3MUecKue TEPMUHBI B 00JaCTH TEOPETUUECKOH (HhU3UKU

HCTIOJIB3YS MaTeMaTHIEeCKUI amnmapar #W 3HaHUA 110

TeOpeTH'—IeCKOﬁ (1)I/I3I/IKC, 0OBSICHATH NPpUPOAHBIE W TCXHOT'CHHBIC

CrnocobeH OpraHu3oBaTh MPOCKTHYIO JACATEIBHOCTh HA OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON PHU3UKH

IIpoMexyTOUYHBIH KOHTPOJIb (KOJIHMYECTBO OA/LIOB) 0 — 55 GamnoB

IIpomesxyrouHast aTTecTanus IpexncTaBieHs! B ()OH/IE OIIEHOYHBIX CPENCTB IS HPOMEKYTOUHON aTTECTAINH 110 JUCIUILIIHE

Kypc 4 Cemectp 7-8

Bun xonTpons MpuHrManpHOE KOoJM4YecTBO | MakcuMaiabHOE KOJTUYECTBO
6anoB 6anoB
HaunmenoBanue pa3iena ®u3znka 3JieMeHTAPHBIX YaCTHIL
Tekymmii KOHTPOJIB 10 Pa3Ieiy:
1 AynutopHas pabora 3 4
2 CamocrosrenbHast pabota (crienuaibHbie 00s3aTeNbHbIC (HOPMBI) 3 6
3 CamocrosrensHast pabora (cnenuaibHble GOpPMBI Ha BEIOOD) 2 5
KonTtponsHOE MeponpusiTie 1Mo paznery 8 15
TIpomexyTOUYHBIiT KOHTPOJIb 14 30
HaumenoBanue pa3zjesia JiaekTpoHHasi Teopus. Slnepuasi puzuka
Tekyuuii KOHTPOJIb MO pa3aeny:
1 AynutopHas pabota 3,5 6
2 CamocrosrensHast pabota (crienuaibHble 00s3aTesbHbIEe POPMBI) 2,5 4
3 CamocrosrenbHast pabora (crienuaibHbie GOPMbI Ha BEIOOD) - 5
KoHnTponbHOE MeponpHsiTHE 10 pa3ieiny - -
IIpomeskyTOUHBII KOHTPOJIb 6 15
ITpomexxyToyHas aTTecTanus 56 100
HWroro: 56 100
Buibl KOHTPOJISI | [lepeyeHp WM MpUMEPHI 3aJaHUH, KDUTEPHH OLICHKH U KOJMYECTBO OAJJIOB | Tembl U1 U3y4deHus: 1 00pa30BaTEIbHbBIC PE3YJIbTAThI

TeKy[l_[l/Iﬁ KOHTPOJIb 110 pasaejnay «Duszuka 3JIEMECHTAPHBIX YaCTHID»
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AynutopHas paboTta

Jlexum

0 — OTCYTCTBOBAJ HA JICKIIUH

1 — npucyTCTBOBAI Ha JICKIIUU

[IpakTudeckue 3aHATHS

0 — oTCYTCTBOBAI Ha 3aHATHU

0,5 — mpucyTCTBOBaJ Ha 3aHATHH, HE BHITIOJHSII 33/IaHUC
1 — BBIMOTHSLT 38JaHKE C IOMOIIBIO MPENOAaBaTeIs

1,5 — BHIONHAI 3aJaHUe CAaMOCTOSTENBHO, HO C 3aMEYaHUSIMHU
BBITIOJTHEHHIO

2 — CaMOCTOSITENBHO CIPABHJICS C BHITOJTHEHHEM 33 TaHHS
HUroro:

0 - 4 6anna

o

Tewma:

®du3nka MUKPOMHpa M €€ COBpeMeHHoe cocTosHue. DyHIaMeHTallbHbIe
B3aUMOJICHCTBUS U UX Xapakrepuctuku. Knaccugukamnus anpoHos. bapuons! u
Me30Hbl. CTpaHHBIE W OYapoBaHHBIE 4acTHIBL Kiaccupukamus dgacTHIl IO
BPEMEHH JKM3HM: CTaOWJIbHBIE YAaCTHULBI, KBAa3UCTAOWJIbHBIE U PE30HAHCHI.
Antngactunel. Teopunm [upaka u Deiinmana. OTKpeITHE TO3UTPOHA U
AQHTHUIIPOTOHA

Tema:

3aKoHBl COXpaHEHHST W CcUMMeTpHH. [IpocTpaHCTBEHHBIE M BHYTPEHHHUE
cummMeTrpuu. TodHble BHYTPEHHHE 3aKOHBI COXPAHCHUS: 3aKOHBI COXpPaHCHUS
AJIEKTPUYECKOr0 OapHOHHOTO M JICNTOHHBIX 3apsnoB. HeTouHble 3aKOHEI
coxpaHeHus. 130cMMMETpHs U H30MYJIBTUIUICTHI. 3aKOH COXPAaHEHHS U30CITHHA.
Yuurapnas cummerpust. CynepMyJIbTHILIEThI

Pe3ynbrarel 00yueHus:

3HaeT Quznyeckre TePMUHBI B 00JIACTH TEOPETHUECKON (PU3HKH

YMeerT, HCHONB3Ysd MaTEMAaTHYECKHMIl ammapar ¥ 3HaHUS O TEOPETHYECKOH
(usHKe, OOBSICHATH IPUPOAHBIE U TEXHOT€HHEIE SIBICHUS

CnocobeH OpraHM30BaTh MHPOCKTHYIO JEATEILHOCTh Ha OCHOBE 3HAHHWN B
00J1aCTH TEOPETUYECKON (HUIHUKU

CamocrosrenbsHas pabora
(o0s13atenbHbIe HOPMBI)

BrlojiHeHE JOMAIIHETO 3a0aHus

0 — He BBITOIHMIT

0,5 — BBITIOJIHUI HE BCE 3aJaHUs

1 — BEIOJHUIA BCE 3aaHus, HO €CTh 3aMEYaHHUs

1,5 — 3aaHue BHIIONHEHO MOJTHOCTHIO U MIPABUIILHO
Uroro:

0 — 6 6amnoB

Tema:

JlenToHBI W KBapkH Kak (yHIaMEHTalbHblEe YacTHIBEL. KBapkoBas cTpyKTypa
6apuoHOB M Me30HOB. KBaHTOBBEIE mpolecchl. XapaKTePUCTHKU KBAaHTOBBIX
mnporeccoB. BepoATHOCTh pacmaza ¥ cpeiHee BpeMs JKM3HM YacCTHUIBL.
O¢ddexTuBHOE NOTIEpEYHOE CEYCHUE PEaKIMH. JBOJIOIUS KBAHTOBOW CUCTEMBI.
Omnepatop 3BOIONNU. AMIUIMTYAA BEPOATHOCTH nepexo1oB. KBaHTOBas Teopus
B3auMoJeicTBUsA vacTtul. Teopus Bo3myuieHud. Jluarpammbel @eliHMaHAa.
OOMeHHBIIT MexaHu3M B3aumoneicTBuil. DddexTuBHbI paguyc. KsaHToBas
anekTpoanHaMuKa. MOTOH Kak KBAaHT 3JEKTPOMAarHUTHOTO B3aHMMOJEHCTBHS.
KanubpoBouHast ”HBapUaHTHOCTb Teopuu. beamaccoBocTh GoToHA.

Pe3ynbrarel 00yueHus:

3HaeT (hH3nUECKUE TEPMHUHBI B 00IACTH TEOPETHIECCKOH (PU3HKH

VYMmeer, ucnonb3ys MaTeMaTH4ecKUil amnmapaT M 3HaHUs 10 TEOpPETUYECKOU
(m3uKe, 0OBICHATH IPUPOJHBIC U TEXHOTCHHBIC SBICHUS

CriocobeH OpraHm3oBaTh INPOEKTHYIO NEATENbHOCTh Ha OCHOBE 3HAHUH B
0011aCTH TeOpEeTHYECKON (HU3UKU

CamocrosrensHast padoTa (Ha BEIOOD)

W3ydenue JOMOJHUTETBHOTO MaTepHalia Imo TeMe:
0,5 — 3 6amia — KOHCIIEKT;

0,5 — 2 Gamna — moxnazn.

Uroro:

0 - 5 6ammos

Tema:

CunbHbple B3aumozeWcTBus. Teopust smepHbix cun  FHOkaBbl. KBanTOBas
XpoMoJuWHaMuKa. [JIOOHBI Kak KBaHThl  CHJIBHOTO  B3aHMMOJCHCTBUSI.
Hesbuteranue kBapkoB u3 anpona. Ciabble B3auMOJEHCTBHUS. XapaKTepHbIE
ocobeHHOCTH ci1abbIXx mpoueccoB. Teopust cinaboro B3aumoneiicteus depmu.
YHuduKays DISKTPOMArHUTHBIX W cnalObix  B3aumonedcTBuid. Teopus

Crpannna 30 n3 33




Hampasnenne noaroroBku: 44.03.05 [Tenaroruueckoe oopasoBanue (¢ AByMs MPpO(UISIMI IOJTOTOBKH)
Hanpagnennocts (npoduis): «Matematrka u Ousukay
Paboyas nporpamMma JMcIUIIIMHBL «OCHOBBI TEOPETHYECKOH (PU3HKI

anekTpocinaboro B3aumopeiictus BaiinGepra-Canama-I'ismoy.  OTkpeiTae
KBaHTOB cllaboro B3aumozencTBus. CraHaapTHas Mojenb. KamuOpoBouHbie
cuMmmerpud. Mexanusm Xurrca. Iloucku eauHoil Teopuu (GyHAaMEHTaIbHBIX
B3anmoeiicTeuii. [IpodieMa cTaOMIBHOCTH MPOTOHA. BaproHHas acUMMeTpus
Bcenennon

Pe3ynbTarsl 00yueHUS:

3HaeT puznveckre TePMHUHBI B 00JIACTH TEOPETHUYECKON (PHU3HKH

YMeeT, ucmonb3ysh MaTeMaTHYCCKUH ammapaT ¥ 3HAHHS 1O TEOPETUYECKOM
¢u3uKe, 0OBICHATH IPUPOJHBIC U TEXHOTCHHBIC SIBICHUSI

CrniocobeH OpraHm3oBaTh NPOCKTHYIO JEATEIbHOCTh HAa OCHOBE 3HAHHH B
00JIaCTH TEOPETUUECKON (HUIHUKU

KonTponbHoe MeponpusaTue 1o paszueiy 0 — 15 Gamnos Tema:
KonTponsaoe meponpusitue
PesynbTarsel 00ydeHuUs:
3HaeT Gu3nUecKre TEPMUHBI B 00JIaCTH TEOPETUUECKOH (HU3UKH
YMmeeT, UConp3ys MaTeMaTHYeCKHi ammapaT W 3HAHUS 10 TEOPETUIEeCKON
(usuke, 0OBSCHATH IPUPOAHBIE U TEXHOT€HHBIE SIBJICHUS
CnocobGeH OpraHM30BaTh MPOEKTHYIO [EATETbHOCTh HAa OCHOBE 3HAHHWI B
00J1aCTH TeOpeTHIECKOH (PU3UKH
IIpoMexyTOYHBIH KOHTPOJb (KOJIUYECTBO 0 — 30 GamnoB
6aJuIoB)
Texkyumii KOHTPOJIb MO pa3fie]y «JeKTPOHHas Teopus. AnepHas ¢puzuka»
1 | AynutopHas pabota Jlexuun Tewma:

0 — oTCyTCTBOBAJ HA JIEKIUH
1 — mpucyTCTBOBAI Ha JIEKIIHU
[IpakTuueckue 3aHaTUs

0 — oTcyTCTBOBAI HA 3aHATHU

BBIIIOJIHEHUIO

Uroro:
0 — 6 6amnoB

0,5 — mpucyTcTBOBaJ Ha 3aHATUH, HE BBITOJIHSII 3aaHUE
1 — BBITIOTHST 3aaHKE C TIOMOIIBIO TPENOAaBaTes
1,5 — BBHIIOIHAT 3aJaHHE CAMOCTOSITEIBHO, HO C 3aMCUYAHHSIMH I10

2 — CaMOCTOSITEIEHO CIIpaBUJICA C BBITIOJIHCHUEM 3aJaHUSA

KBanToBOMexaHnueckass teopus aroMa. IIyTu mocTpoeHus KBaHTOBOW TE€OpHU
atroma. Atom Pesepdopna, ero HeycroitumBocts. BopoBckas Teopms aToma
Bozoposa. YpasHenue Illpenunrepa ans yacTulbl B IEHTPAJIbHOM IIOJIE.
VYenoBust cymecTBOBaHUA (GU3MIEcKOro pemenus ypasHeHus llpenunrepa st
BOJOPOJONOJOOHOIO aToMa. YPOBHU OJHEPTUM, IJTaBHOE KBAHTOBOE YHCIIO.
BeposTHOCTE NPOCTPAaHCTBEHHOI'O pACIpPEAEieHHs JJIEKTPOHA B aTOME.
A3suMmyTansHoOe " MarHMTHOE KBAHTOBBIE 4yucIa. Nzny4yenue
BoZopozmonono6Horo aroma. MomeHT uMmynbca (otoHa. IIpaBuma otdopa.
®opmyna banbmepa U OCHOBHBIE CHEKTpaibHble cepud. CIHH 3JIEKTPOHA.
bo3onsl u depmuoHbl. IIpaBUIIO CIIOKEHUS MEXaHUYECKHMX MOMEHTOB.
I'mpoMarHuTHOE OTHOIIEHHME IJIsI OPOUTANBFHOTO M CIMHOBOTO MOMEHTOB.
Pesynprupyrommii MarHuTHbII MOMeHT. CUH-OpOUTAIbHOE B3aUMOJICHCTBUE.
Tonkas CTPYKTypa JIMHUH. ITocrostHHas TOHKOM CTPYKTYPBI.
MmuorosnexTpoHHble aToMbl. [Ipunimn [aynu. DneKkTpoHHbIE CI0M 1 000I0UKH.
ONeKTpoHHAs KOH(HTYypamus MHOTOICKTPOHHBIX aTOMOB U IEPHOJMYECKAs
cucreMa sneMeHToB. IIpaBuia oTOOpa NpH H3ITYyYEHHH MHOTOXJIEKTPOHHBIX
aToMoB. Kitaccuueckue MoJeny noispu3anuy U nposoauMocty. Iposoaumocts
METAIOB. ODJEKTPUYECKUH TOK B IUIa3Me. OJEMEHThl (HU3MKU Ta30BBIX
paspsioB.  Tumbl  cBsa3eill aToMOB B TBepAblX TenaX. Pacmennenue

Crpannna 31 n3 33




Hampasnenne noaroroBku: 44.03.05 [Tenaroruueckoe oopasoBanue (¢ AByMs MPpO(UISIMI IOJTOTOBKH)
Hanpagnennocts (npoduis): «Matematrka u Ousukay
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SHEPreTUICCKUX ypOBHeﬁ BO B3aHMOZ[eI710TBymHIPIX CUCTEMax aToMOB

Pe3ynbrarel 00yueHuUS:

3HaeT Quznveckrue TEPMUHBI B 00JIACTH TEOPETHUECKON (PU3HUKH

YMeeT, uCmonb3ysh MaTeMaTHYCCKUH amnmapaT ¥ 3HAHHS 1O TEOPETUYECKOM
¢u3uKe, 0OBICHATH IPUPOJHBIC U TEXHOTCHHBIC SBICHUS

CriocobeH OpraHm3oBaTh NPOCKTHYIO JEATEIbHOCTh HAa OCHOBE 3HAHHH B
00J1aCTH TEOPETUYECKON (HDUHUKU

CamocrosrenpHas pabora
(o0s13aTenbHBIe HOPMBI)

BrInoaHeHne JOMAIIHETO 3a0aHNS

0 — HEe BBITOIHMIT

0,5 — BEITIOJIHUI HE BCE 3aJaHuUs

1 — BEIIOJHUII BCE 3aaHMUs, HO €CTh 3aMEYaHHs

1,5 — 3ajaHue BBINOJHEHO TOJHOCTHIO M MTPABUIIEHO
Hroro:

0 —4 6anna

Tewma:

Moenb IBYXaTOMHOM IIETIOYKH C MOTCHIMAIBHBIM peibe)OM MpIMOYTOJIbHOM
dopmbl. OOpazoBaHHEe 3HEPreTH4YEeCKUX 30H. JlMCIEepCHOHHBIC KpUBBIC IS
cBOOOJTHOTO DJICKTPOHA W JJIEKTpoHa B Kpuctamwie. [lonsrue s¢ddexruBHOM
Maccel. KBasuwactunpl. CoOCTBEHHass W HpPUMECHass  HPOBOAMMOCTH
MIOJTYTIPOBOAHUKOB. KOHTAKT IBYX BBIPOKACHHBIX HOMYIIPOBOIHUKOB. [IpHHIHIT
JISHCTBUS MOJIYIIPOBOIHUKOBOTO Jia3zepa. CBepXTeKy4yecTh: KBAHTOBAas MOJIENb U
JBYXKHIKOCTHAS (eHOMEeHOIOTHSI. OcCHOBHBIE TIOHSTHS TEOpUH
cBepxnpoBoaumocTH. JlenToHsl u anpoHsl. Hykinowel. TloHsiTHe H30CHHUHA.
DHeprus CBs3U B siApe. BUAbI simepHBIX peakiuii 1 UX OLEHOYHAsI YHEPTeTHKA.
Peaxuus nenenus. IpoGiema pazaenenus u3otonos. KanensHas u o6onoueuHast
Monenu siapa. @Dopmyna Beiinzekkepa. Marudeckue uyucia. I[IpoGrema
JIOJITO’KUBYIIMX CBEPXTSDKEIIBIX 3JIEMEHTOB

Pe3ynbrarel 00yueHus:

3HaeT Gu3nUecKre TEPMUHBI B 00JaCTH TEOPETUUECKOH (HU3UKU

VYMeeT, HCIONB3ys MaTeMaTHYECKHil ammapaT ¥ 3HaHUS MO TEOPEeTHIECKOH
(1)1/131/[1(6, OOBICHITH MPUPOAHBIC U TCXHOT'CHHBIC SABJICHUS

CnocobGeH OpraHM30BaTh MPOEKTHYIO IEATETbHOCTh Ha OCHOBE 3HAHWI B
o0J1acTi TeopeTHIecKor GpU3UKU

CamocTrosrenpHas pabota (Ha BEIOOD)

W3ydenue TOMOJHUTEIBHOTO MaTepPHaIa Imo TeEMe:
0,5 — 3 Gasa — KOHCIIEKT;
0,5 — 2 Gamna — goxnazm.

Uroro:
0 — 5 6amnos

Tema:

VhopasnsgeMslii TEpMOSIEpHBIA CHUHTE3: BMJ peakuuil, kputepuil Jloycona,
BapUaHThl peanu3aluu. PaanoakTHBHOCTh. 3aKOH pPagMOaKTHBHOTO pacraja.
CpaBHHUTENbHAS OLEHKAa IPOHUKAIOUIEH CIOCOOHOCTH pPA3IMYHBIX BHIOB
pamnanuu. EnuHHUIB M3MEpeHUH B paaualiMOHHOW Qusuke. [lorsiorieHHas,
9KBHUBAJICHTHASI U SKCIO3ULIMOHHAS 103bl. DIEMEHTHI PaIHallIOHHON KYIbTYpBbIL.
OHeprust OTHaud IpU M3IyYEeHUU KBaHTAa. SIOepHbl ramma-pe3oHaHc 6e3
ornaun. [Ipumenenus SI'P. H3mepeHue cBepxMaibIX YacCTOTHBIX CIBMIOB.
CBs3p MEXIY paguycoM OOMEHHOrO B3aUMOAEICTBHS U MAaccOd IOKOS €ro
NepeHocuYnKoB. YeThlpe BHAa B3aUMOAEHCTBUS, X OOBEKTHI M IEPEHOCUHUKH.
IMpunnuner  cummerpun B Mukpomupe. Hecoxpanenue P-ueTHocTH.
CnupanbHocts vactun. DynaamentanpHocTh CPT-cummerpun. OcHOBHBIC
MPEJCTABICHUs] KBAHTOBOM JIJIEKTPOJAWHAMUKA M €€ TIpyINa CHUMMETPHH.
[lapronHast Monenb HykJIOHOB. (CxeMa CHJIBHOTO B3aUMOAEUCTBHUA MEXKAY
afgpoHamMH. BaneHTHble W MOpCKHE KBapKH. ACHMIITOTHYECKas cBoOoxa u
KOH(paMHMEHT KBapkoB. M30cnuH, CTpaHHOCTb, YapM, MPEJICCTh B KBAaHTOBOH
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XpOMOJMHAMUKE.  DleMeHTapHas  cxemMa  ciaboro  B3aMMOJEHCTBHSI.
Onekrpocinaboe B3aWMOJCHCTBHE M €ro Tpylna CUMMETpHH. Bemnukoe
oObeTMHEHUE: TpyIIa CHUMMETPHH, BO3MOXKHOCTH IIPOBEPKH, CTaOWILHOCTH
Matepun. O030p (QyHIaMEHTANbHBIX B3aUMOJICHCTBHI IO KOHCTAHTE CBS3H.
HaganeHslii 3Tan sBomonnu Beenennoit

Pe3ynbTarsl 00yueHUS:

3HaeT Gpu3nYecKre TEPMHUHBI B 00JIACTH TEOPETHUECKON PU3HKH

YMeeT, ucmonb3ysh MaTeMaTHYCCKUH ammapaT ¥ 3HAHHS 1O TEOPETUYECKOM
¢u3uKe, 0OBICHATH IPUPOJHBIC U TEXHOTCHHBIC SIBICHUS

CrniocobeH OpraHm3oBaTh NPOCKTHYIO JEATEIbHOCTh HAa OCHOBE 3HAHHH B
00J1aCTH TEOPETHIECKOH (HDU3UKU

KOHTpOJIBHOE MEPONPHATHE 110 PA3ALITy

Tewma:
Konrtponbhas padota

PesynbTarsel 00ydeHuUs:

3HaeT Gu3nUecKre TEPMUHBI B 00JaCTH TEOPETUUECKOH (HU3UKU

YMmeeT, UConp3ys MaTeMaTHYeCKHi ammapaT W 3HAHUS 10 TEOPETUIEeCKON
(usmke, OOBICHITH PUPOHBIC U TEXHOTCHHBIE SBICHUS

CrnocobeH OpraHn3oBaTh INPOSKTHYIO JEATENbHOCTh Ha OCHOBE 3HAHHH B
00J1aCTH TeOpeTHIECKOH (PU3UKH

TIpoMeKyTOYHBIH KOHTPOIb (KOJIHYECTBO
6aJuIoB)

0 — 15 6amoB

IIpomesxyTouHas aTTecTanus

[IpencrasieHsl B GOHIE OLEHOYHBIX CPEJICTB ISl IPOMEKYTOUYHOM aTTECTALMK M0 TUCIUILUINHE
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