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11 /— H.H. Kucnosa

HPEI[METHO-METOI[H‘IECKHFI MOAYJIb I1O
HPOPUJIIIO "OU3UKA"
Teopernyeckas pusuka
paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoit DuU3MKH, MATEMATHKH U METOAUKH 00y4eHust

Y4eOHblii maH OMOU-626MDo(51)
Hanpasnenue mnonrotoBku: 44.03.05 Ilemarormueckoe oOpa3zoBanue (C JABYMsI NPOQHIAMHU
MOJITOTOBKH)

HanpasnenHocts (nmpoduis): «Marematuka» u «Pusukar

Kpamudukanms daxanaBp
®opma 00yueHns OYHas
OOmas TpyaoeMKOCTh 193ET
Yacos 1o yueOHOMY ILTaHy 684 Bunbl KOHTpOAsT B ceMecTpax:
B TOM YHCIIE: 9K3aMeHBI 5
184 3a4eThl §

ayIUTOPHBIC 3aHSATHUS
3a4eTHI C OLIEHKOMH 6, 7

caMoCTOsITeNbHAs paboTa 500

Pacnpeueﬂeﬂne YacCoB JUCHUIIJIMHBI 11O CEMeECTpam

Cemectp(Kypc.Homep cemecTpa Ha Kypce) 5(3.1) 6(3.2) 7(4.1) 8(4.2) Hrtoro
Bux sansTuit vir | pro | vin | poon | v | pogn | v | proogn | v | Py
Jlexnym 18| 18 (18| 18 | 18| 18 | 12| 12 | 66 | 66
IpakTHyeckue 32 32 |32 32 |32) 32 (22| 22 |118] 118
B TOM 4mcIe UHT. 10| 10 (10| 10 | 10| 10 | 10| 10 | 40 | 40
Uroro ayx. 50 | 50 [50 | 50 [50 | 50 | 34 | 34 |184] 184
KonrakrtHas pabora 50 | 50 | 50| 50 | 50| 50 | 34 | 34 [184| 184
Cawm. paGota 94 | 94 |130(| 130 | 130| 130 | 146 146 [ 500 | 500
HUroro 144 | 144 |144| 144 [144| 144 108 | 108 | 684 | 684




Hampasnenue noaroroBku: 44.03.05 ITenaroruueckoe odpasoBanue (¢ ABYMs IMPO(UISIMI ITOJTOTOBKH)
Hanpasnenrocts (mpoduis): «Maremaruka» u «Pusuka»
Pa6ouas nporpamma auctmmmasl «Teopernueckas husnka»
IIporpammy cocraBui(u):

SukeBuu Onbra AnexkcaHIpoBHa

IMpn Hanmuuy 0Oy4aromuyXcsl U3 YUCIa JHL C OTPAHMYEHHBIMHA BO3MOKHOCTSIMH 3[I0POBBSI, KOTOPBIM HEOOXOAUM OCOOBIH TOPSIOK
OCBOCHHMS JUCIHMIUIMHBI (MOAYJIS), O MX JKENaHUIO pa3padaThiBaeTcs aJaNTHPOBaHHAs K OIPAaHUYEHUSM HMX 3JI0pOBbS padoyas
porpamMMa JUCLHIUIUHEI (MOILYJIsT).

Pabouas mporpaMma AUCIUIUTHHBL

TeopeTnueckas pu3nKa

paspaborana B coorBercTBuu ¢ ®I'OC BO:

DepepabHbIi TOCYAapCTBEHHBIH 00pa30BaTebHBII CTAHAAPT BBICIIEr0 00pa30BaHus — OaKalaBpHaT 110 HAPABICHHUIO TOATOTOBKU
44.03.05 Tlenarorunueckoe oOpa3oBanue (c AByMs npoduisiMu oaArotToBku) (rpukas Munoopuayku Poccun ot 22.02.2018 r. Ne 125)

COCTaBJIeHa Ha OCHOBAaHNH y4eOHOTO IIaHa!
Hamnpasnenue noxrorosku: 44.03.05 ITenaroruueckoe oopasoBanue (¢ AByMs NpoGHIsIMU IOTOTOBKH)
Hanpagsnennocts (mpodune): «Maremaruka» u «Du3ukar»

yTBepxkaeHHOro yuéHbiM coBeToM CI'CITY ot 30.04.2026 r. npoTokon Ne 9

Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

Du3nKH, MATEMATHKH U METOAUKH 00yUeHust

[Iporokoi ot 23.06.2026 Ne 11
3aB. kadenpoii E.B. [Nanuera

Hauansauk YOIT

%

H.A. lomanunHa
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Hamnpagnenue noarorosku: 44.03.05 Ienaroruueckoe odpazoBanue (¢ qByMs IPOQUISIMHU TOATOTOBKHU)
HanpasnenHocTs (mpodmis): «MartemaTnka» u «Dusnka»
Paboyast nporpamma auciuiinasl «Teopernueckas husnka»

1. IEJM U 3AJJAYN OCBOEHUSA JUCHUIIJIMHBIL (MO/JYJIS)

Ieap u3ydyeHusi IMCHUIJIMHBI: CHCTEMAaTU3UPOBaHHBIC 3HAHNS 00y4JaronuXxcsl B 00/1aCTH TeOpeTHIeCKOH pU3NKU

3agaun u3yyeHus AMCUHILUIMHBI:

- (opMmupoBaHHE YMEHHH OOBSACHATH NPHUPOAHBIE M TEXHOTCHHBIE SBICHMS, HCIIONB3YS MaTeMAaTHYECKUil ammapar W 3HAHHUS 10
TeopeTHYecKon pusuke

- pa3BUTHE CIIOCOOHOCTEH K OpraHU3alMy POCKTHOW JICATEILHOCTH HAa OCHOBE 3HAHUI B 00JIACTH TEOPETHUYECKOM (DU3UKU

O6s1acTh NpodeccHoHaIbHON AesiTebHOCTH: 01 OGpa3oBaHue U Hayka

2. MECTO JUCHUILIAHBI (MOJIY.JIsI) B CTPYKTYPE OGPA30BATEJILHOW MPOT'PAMMBI

Lukx (paszen) OIT: [51.0.08

2.1|Tpe603amm K NMpeIBapUTeILHOI NOAr0TOBKE 00y4Yalomerocs:

CoJieprkaHre JUCIHMIUIMHBI 0a3upyeTcsi Ha MaTepuae:

MIKOJILHOTO Kypca (U3NKH, MaTeMaTHKU, HHGOPMATHKH 1 HH(OPMAIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHI

Ilemaroruka

nqucrumnH [IpeaMeTHo-MeToAnIecKuX Mo Ty e

Metoarka o0y4eHus pusuke

22| Jucuuniannbl (MOAYJIM) M MPAKTHKHU, VIS KOTOPbIX OCBOEHHME JIAHHOM JTHCHHMIUIMHBI (MOIYJs) HEOOXOIUMO KK
npeAlecTBYIONee:

AcTpoHOMISI

3. KOMIIETEHL[IA OBYYAIOIIETOCSl, ©°OPMUPYEMBIE B PE3Y.JILTATE OCBOEHUS AUCLIUILIUHBI
(MOJYJIST)

YK-1. Cnioco0eH 0CylecTBISITh MOMCK, KPUTHYECKHA aHAIN3 H CHHTe3 HH(OpMAIUH, MPUMEHATH CUCTEMHBbII MOAX0/ JIsI
peuieHusi NOCTaBJIEHHbIX 33124

YK-1.1. AHasim3upyer 3aavy, BbleJsisi 3TANBI ee pelleHus1, 1eiiCTBHsI 110 PelIeHHI0 3aJaYH

3HaeT: OCHOBHBIE 3aKOHBI KIIACCHYECKON U COBPEMEHHON (pU3UKU
YMeeT: aHaIn3UpOBaTh 33/1a4H 110 TEOPETHIECKOH (DU3HKE, BBIIEISIS ATAIBI HX PEIICHIS

YK-1.2. HaxonuT, KpUTHYECKH aHAJU3HPYET U BbIOHPaeT HH(popManuio, He00X0AUMYIO JJIsl pellleHHs] NOCTABJEHHOI 3a1a4u

Vmeer: HaxXoJUTb U KPpUTUICCKU aHAJIM3UPOBATH I/IH(l)OpMaI_II/IIO, H€06XOJ_'[I/IMy}O JUIsL pCIICHUA 3aJ1ad 110 TeOpeTH'{eCKOﬁ (I)I/I?)I/IKG

YK-1.3. PaCCManI/lBaeT Pa3JIN4YHbIC BADUAHTHI PCIICHUSA 3a1aY1, OHCHUBAECT UX NIPEUMYLIECTBA U PUCKH

YMeeT: aHaIn3UpOBaTh Pa3IMIHbIC BApUAHTHI PEIICHUs 3a1a4 10 TEOPETHIECKON pr3nke

ITK-1. Cnoco6eH ocyniecTBIASTH NeJaroru4ecKyio esiTeJbLHOCTh M0 peajn3alun 00pa3oBaTeIbHOI0 Mpouecca no npeaMeTy

IIK-1.1. YmeeT peain3oBbiBaTh 00pa30BaTe/IbHYI0 IPOrPaMMy 110 IIPeIMeETY € y4eToM crenH(HKH cofep:KaHusl, METOA0B 1
HHCTPYMEHTOB COOTBETCTBYIOLIEH 00,1aCTH HAYYHOI0 3HAHMS

Vmeer: BI)I6I/IpaTI> 3aJlavyu 110 (1)1/131/11(6 B COOTBCTCTBHUU CO CHCLIPI(l)I/IKOﬁ KOHTHUHI'CHTA y'{CGHOFO 3aBCICHUA

IIK-1.2. Peannzyer 00pa3oBaTe1bHYI0 IPOrpaMMy IO NMPeAMETY ¢ HCI0JIb30BAHHEM TeXHOJIOTHI MPodecCHOHANBLHOM
JesiTeIbHOCTH

‘VMeer: uCnoyb30BaTh 3HAHUS 11O TCOpCTI/I‘iCCKOf/’I (1)]43[/11(6 B neﬂaroruqecxoﬁ JCATCIIbHOCTH

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

Kon HaumenoBaHue pa3iesioB U TeM /BUJA 3aHATU/ Cemectp | YacoB |UuTepakr.
3aHATHS

Pazgen 1. Kitaccuyeckas MeXaHHKa U TEOPHsS OTHOCHTEJILHOCTH
1.1 Kunemaruka rouxu /JIex/ 5 2 0
1.2 YpaBHenus apwxenus /Jlex/ 5 2 0
1.3 JIBmwkenue TBepaoro Tena /Jlex/ 5 2 0
1.4 3akoHbl coxpaHenust /JIex/ 5 2 0
1.5 Maubie konebanus /JIex/ 5 2 0
1.6 Kanonnueckue ypaBuenus /JIex/ 5 2 0
1.7 OCHOBBI CIIEIHATBHON TEOPUN OTHOCUTENIBHOCTH /JIeK/ 5 2 0
1.8 PensruBucrckas mexanuka /Jlex/ 5 4 0
1.9 BBeeHne B KJIacCHIeCKy0 MexaHuky /I1p/ 5 2 0
1.10 |Kunemaruka Touku /TIp/ 5 4 0
1.11 |VpaBHenus nemwxenus /Ip/ 5 8 0
1.12  |3akousl coxparenus /I1p/ 5 6 4
1.13  |Mamnsie konebaunus /I1p/ 5 6 0
1.14  |OcHoBHBIE OJOXKEHUS CENUAILHON TEOPHH OTHOCUTENbHOCTH /TIp/ 5 2 2
1.15 |Pensarusmcrckas mexanuka /TIp/ 5 4 4
116 |KuHemaTwka MaTepHalbHOW TOYKH B JICKAPTOBBIX KOOpJAHHATaX. VIHTerpupoBaHue 5 18 0

BTOporo 3akoHa Hprorona. OOO0OIIEHHBIC KOOpAMHATHL I[IPUHIMI HAaHMMEHBLIEro

neiicteust. [lpuHnmn otHocutenbHOCTH [amunes. @Dynkmus Jlarpamka cBoOOIHOM

yacrtutipl. /Cp/
117 |Dysxums Jlarpanxa cuCTeMbl 4acTHI. YTJOBas CKOPOCTb. TeH30p MHEpIUH. MOMEHT 5 18 0

uMmnynabca TBepporo Tena. CONPUKOCHOBEHHME TBEpABIX Ted. JIBIKeHue B

HEeHHEPIHAIBHOI cucTeMe otcueTa /Cp/
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1.18

Ouepruga. Ummnynsc. Lentp maeprmn. MomeHnTt ummnyibsca. OIHOMEpPHOE IBHKEHHE.
[IpuBenennas macca. J[prwxeHue B ueHTpanbHOM nose. Kemeposa 3anada. YpaBHEHHS
l'amunbroHa. YpaBuenus ['amunbToHa-Sxo6u /Cp/

18

1.19

Annabatnueckue WHBapHaHTHL. CBOOOAHBIE OJHOMEpHBIE KoJeOaHUs. BEBIHYXIEHHBIE
konebanus. KonebaHus cuUCTeM €O MHOTUMM CTEHEHAMM CBOOOABL 3aTyXaroliue
KoyieOaHus. BeIHYX/ICHHBIC KOJIeOaHHMsI TPU HATUUUM TpeHus. [lapamerpuueckuii
pe3oHaHC. AHrapMmoHudeckue kosebanus /Cp/

18

1.20

CkopocTh pacnpocTpaHeHus: B3aumojeicTBuit. MHrepBan. CoOCTBEHHOE BpeMsi.
[IpeodpazoBanue Jlopenna. [IpeoOpasoBaHue ckopocTu. YeTblpeXMepHBIE BEKTOPHI.
DHeprus W wuMIylnbc. YerwlpexMmepHbi uMmnynasc. Pacmang wactum.  Ympyrue
cToJKHOBeHHs yacTHl /Cp/

22

Paznen 2. DiekTpoguHAMHUKA

2.1

Baezienne B aniekTpoaAnHaMuKy /Jlex/

2.2

DuU3NYECKUEe OCHOBBI DJICKTPOAMHAMHUKHN /JTex/

2.3

(OCHOBHEBIC TTOHSITHUS SJICKTPOANHAMUKN /TTex/

24

CrannoHapHOe 3JeKTPOMArHuTHoe moJjie. [I0OTeHITHAIbI K TEH30p 3JEKTPOMATHUTHOTO
nojs /Jlex/

[o2] ko2 ko2 Ho)]

R B B

o|jo|o|o

2.5

YpaBHeHHs: MaKkcBelIa B UeThIpeXMepHOH popMe. DIeKTpOMarHUTHbIE BOJIHBI /JIeK/

2.6

OCHOBHBIE OHATHSA dJIeKTpoauHaMuKu /TIp/

2.7

CralioHapHoOe 3neKTpoMaruuTHoe nosne /I1p/

2.8

[ToTeH1Manbl ¥ TEH30p AIIEKTPOMarHuTHOTO 1oJist /TIp/

2.9

VYpasuenns Maxkcsesuia /TIp/

2.10

DnekrpoMarauTHbie BosHbI /TIp/

[o2] [o2]l For) Kee) o) I \N]

211

OCHOBHBIC TIOHSTHS SJCKTPOJUHAMHKH: DJICKTPUUCCKUI 3apsl, SJICKTPHUUECKHH TOK,
ANIEKTPUYECKUI JTUIMOIb, JUIOIBHBIA MOMEHT, IHIIONBHBIA MOMEHT JJIEKTPHYECKOTO
TOKa. OJIEKTPUYECKUE W MArHUTHBIE MYJIBTHIIONU. OJEKTPUYECKas M MarHUTHas
HaINpsHKEHHOCTH. BeKTOpBI MarHUTHOW MHAYKIUH M 3JEKTPUIECKOTo cMmerneHus. [1oTok
ANIEKTPUYECKOTO W MAarHUTHOTO MOJIS. DIEKTPUYECKHE U MarHUTHBIC CHIIOBBIC JIMHUH.
DnekTpocTatudeckuii nmoreHuan. [lagenne HanpspkeHus. CONPOTUBICHUE TPOBOTHIAKA
u 3akoH Oma. 3akoH KynoHa, 3aKOH 31eKTpOMarHUTHON MHAYKIUU. CHCTEMBI €IUHUIL
n3MepeHus QU3NIECKUX BEITMYHH. DJIeKTpoaBMKyIas cuia. 3akoH Jxoyns-Jlenna /Cp/

[o2] ko2l [o2] [o2] Kop) Kor) Ko

o|o|o|~|AINv|O

2.12

CraloHapHOE JJIEKTPOMATHUTHOE IoNe. YpaBHeHHs MakcBeinia JUisl CTAal[HOHAPHOTO
3JIEKTPOMArHUTHOTO MoJis B auddepeHiuanbHoil U uHTerpanbHoil popme. ['paHudHbIC
YCIOBHS /sl  BEKTOPOB  CTAIlMOHAPHOTO  AJIICKTPOMATHUTHOTO MOJNSA.  DHEPrHs
CTaI[MOHAPHOTO 3JIEKTPOMArHUTHOTO moisi. Teopema 00 OJHO3HAYHOCTH PEIICHUS
YpPaBHEHHI CTAlHOHAPHOTO 3JIEKTPOMAarHUTHOrO 1ojst. CKaJspHBIA W BEKTOPHBIN
MOTCHIMANbl  CTAI[MOHAPHOTO JJIEKTPOMATHUTHOTO TOJNS. YCJIOBHS — KATHOPOBKH.
VpaBHenust Jlamnaca u IlyaccoHa Iuisi BEKTOPOB CTALMOHAPHOTO SJICKTPOMATHUTHOTO
niosist /Cp/

30

2.13

CKkaJsipHBII M BEKTOPHBIM IOTEHLHMANBl 3JIEKTPOMAarHUTHOro mnousis. KamuGpoBouHas
WHBapUAHTHOCTh 3JIGKTPOMArHUTHBIX TMOJIEH. YCJIOBUS KaJIMOPOBKH: KYJOHOBCKAS
kanubpoBka U kanuoposka Jlopenna. Ypasuenus Jlamnaca, [Tyaccona u Jlamambepa mist
CKaJISIPHOTO U BEKTOPHOT'O MOTEHLMAJIOB 3JEKTPOMArHUTHOrO MOJs. MeTonbl penieHus
3a1a4 JJIs IEPEMEHHOT0 AJIEKTPOMArHUTHOTO NOJs. TeH30p 3J1eKTpOMarHUTHOTO IOJIS.
VpaBHeHHE JBWKEHHS 3apsOKEHHONM YacTUIBI B AJIEKTPOMAarHUTHOM IIOJie B
4eTeIpexMepHoii popme. JlarpamkuaH u AefcTBUE I HEPEMEHHOTO JIEKTPOMArHUTHOTO
roJisi. BeIBOJI ypaBHeHHI MakcBeia ¢ oMOIIbI0 BapUAIIMOHHBIX TPUHIMTOB /Cp/

34

2.14

TeH30p 2JIEKTPOMAarHUTHOTO MOJs. YpaBHeHUs MakcBeiuia B 4eThIpexMepHOU (opme.
4-nOTeHIMANI DJIEKTPOMArHUTHOTO TIOJIS. ODJEKTPOMAarHUTHBIE BOJIHBI B BEIIECTBE.
®opmyna MakcBemia. ONeKTpOMarHUTHas MpHUpoJia cBeTa. MoOHOXpoMmaTHuecKas
IUTOCKAsi AJIEKTPOMarHuTHas BosiHa. OTpakeHHE U IPEJOMIIEHHE 3JIEKTPOMArHUTHBIX
BOJIH. DHEPrusi U MMIYJbC JJIEKTPOMArHUTHOW BOJIHBL. CHEKTpallbHOE DPa3JIOkKEHUE.
YacTHuHO MOJIIpU30BaHHBIA cBeT. ['eomerpuueckas onTuka. IIpenensl mpuMEHUMOCTH
FeOMCTpH‘ICCKOﬁ OIITUKHU. I/I3nyqune QJICKTPOMArHuTHBIX BOJIH. 3a11a3;11;113a}0ume
noreHuuansl. [lorennuansl Jluenapa-Buxepra. Ilone cuctembl 3apsmoB Ha JalleKux
paccTosiHUAX OT Hee. JIMnonbHoe u3nydeHue. M3mydenne ObICTPO ABIXKYILIETOCS 3apsaa.
TopMmoxeHne u3nyueHneM. PaccesiHue 3apsbkeHHbIX qacThi /Cp/

36

Pa3nen 3. KBanToBasi MexaHuka

3.1

BBe/ieHne B KBAHTOBYIO MEeXaHUKY /JIex/

3.2

dusnueckre OCHOBEI KBAHTOBOM MexaHUKH /JIek/

3.3

OCHOBHBIE TOJIOXKEHUS] KBAHTOBOM MexaHukH /JIex/

3.4

KBanroBomexanudeckue npuinoxenus /JIex/

3.5

BBezeHne B KBaHTOBYIO MexaHUKY /I1p/

3.6

®dusnyeckre 0CHOBBI KBaHTOBOM MexaHuku /I1p/

EN] EN] BN EN] BN BN

CA I EN EN I ES

AIN|O|O|O|O
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3.7

OCHOBHBbIE TOJIOKEHHS KBaHTOBOM MexaHuk /T1p/

3.8

KBanroBomexanudeckue npunoxenws /T1p/

~

o

3.9

OCHOBHBIE DJTalnbl pa3BUTHA HJCH KBAaHTOBOW MeXxaHHMKH. KBaHTOBBIE CBOICTBa
AJIEKTPOMArHUTHOTO u3nyueHus. PoTosnekTpuieckuit 3¢pdexT. YpaBHeHne DHHINTEHHA.
O¢p¢exr Komnrona. I'mmoresa nme bBpoitna. BomnoBele cBolicTBa wacTuu. OTIBITHI
HaBuccona u Ixepmepa. DKcriepuMeHTaIbHBIE MOATBEPKACHUS THIOTE3bI e bpois.
JudpaxuronHslii oneiT ¢ qByMms messimu /Cp/

30

3.10

BonnoBass ¢yHkuus cocrosHus yacTuibl. CTaTHCTHYECKas MHTEPIIPETAlMs BOJHOBOM
¢yukuun. TlpunHiun cyneprnosuimu coctosHuil. COOTHOIICHUST HEONPEICICHHOCTEH.
['paHuIia NPUMEHNMOCTH KJIACCHYECKOT0 criocoba onucanus sipyieHuii /Cp/

30

3.11

IpencraBnenne ¢pu3nYecKnxX BENHUHH omeparopamu. IlocTymaT o crekTpe BO3MOXKHBIX
3HaueHu ¢usndeckoi BenuuuHbl. IlocTynar o pacnpeleleHud BEpOSTHOCTEH IO
CIIEKTPY 3HaUCHHUH (hU3nUecKoil BennunHbl. OMUCaHNUE COCTOSIHUN CUCTEMbI B KBAHTOBOM
MexaHuke. [TonHblii kBaHTOBOMeXaHUueckuil Habop. Ypasuenue lllpeaunrepa. Ilpunuun
IIPUYMHHOCTH B KBaHTOBOH MexaHMKe. CIMH 3eMeHTapHbIX yacTul,. OnepaTopsl ClIMHA
/Cp/

34

3.12

KBaHTOBasi MeXaHHKa CHCTEMbl YacTHIl. BoiHOBas (YHKIHS CHCTEMbL. BO30HBI U
(depmuonsl. [Tpunanun [Maynu. [epuoauyeckas cucrema snementoB Menpeneesa /Cp/

w
(o]

Paznen 4. dusnka 3j1eMeHTAPHBIX YACTHI. JJIeKTpoHHAasl Teopus. AnepHas ¢pusznka

4.1

Beenenne B pu3MKy 371€eMeHTapHbBIX yacTuil /JIek/

4.2

Knaccudukarms B3anmMoieicTBuid U yactuiy /JIex/

4.3

IMpunnune! cummerpu /JIex/

4.4

OCHOBBI COBpEeMEHHOH (PHU3MKH BBICOKHX dHeprui /JIex/

4.5

Beenenue B pusuky seMeHTapHbix yactuil /I1p/

4.6

Krnaccudukarus B3anmoericteuii u yactu /I1p/

4.7

IMpununer cummerpuu /Tp/

4.8

OCHOBBI COBpeMEHHOH pu3HMKH BbICOKHX 3Heprui /TIp/

[o2] Kep) Kol E-) B Rl f AR S ]

4.9

du3KKa MUKPOMHpPA U €€ COBPEMEHHOE cocTossHUE. DyHIaMEHTaIbHbIE B3aUMOEHCTBHUS
U UX Xapaktepuctuku. Knaccubukaims aapoHoB. bapuoHsl u Me30HbI. CTpaHHBIC U
ouapoBaHHBIe YacTHlbl. Knaccupuxanus 4acTuI] IO BpPEMEHM SKU3HU: CTaOUIIbHBIE
YaCTHIIbI, KBa3UCTAOWIbHBIC U pe30HaHChl. AHTHUACTHIBL. Teopun [lupaka u deitHMana.
OTKpbITHE MO3UTPOHA M AHTUIPOTOHA. 3aKOHBI COXPAHEHUS U CHMMETpPUH.
[IpocTpaHcTBeHHBIE W BHYTPEHHHE CHUMMETPUH. TOYHBIE BHYTPEHHUE 3aKOHBI
COXPAHEHHUS: 3aKOHBI COXPAHEHUsI HJIEKTPUIECKOr0 OapHOHHOIO U JICITOHHBIX 3aps/0B.
Hetounsie 3akoHbI coxpaneHust. U30cuMMeETpHs 1 H30MYJIbTHILIETL. 3aKOH COXPaHEHHS
n3ocnuHa. YHuTapHas cuMmMerpusa. CynepmynbTHUIUIETHl. JIENTOHBI M KBapKH Kak
¢dbyHnameHTanbHble YacTHLBL. KBapkoBas cTpykTypa 0apHOHOB M Me30HOB. KBaHTOBBIE
mporeccel. XapakTepUCTUKHA KBAaHTOBBIX IpoleccoB. BeposTHOCTh pacnana U cpenHee
BpeMsi JKM3HUM 4YacTHIbl. D(PQEeKTHBHOE NONEPEeHYHOE CEYEHUE PEaKIUU. DBOIIOLHS
KBaHTOBOH cucreMbl. OmnepaTop 3BOJIONHMH. AMIUIUTYAAa BEPOSTHOCTH IEPEXOI0B.
KBanToBass Teopuss B3aUMOAEHCTBHMA dYacTull. Teopus BO3MyILeHMH. JlnarpamMmsl
Deiinmana. OOMEHHBIN MEXaHU3M B3auMOAeHCTBU. DPPeKTHBHbIN paguyc. KBaHToBas
uekTpoarHaMuka. @DOTOH Kak KBaHT  HJIEKTPOMArHUTHOTO  B3aUMOJAEHCTBUA.
KamuOpoBouHasi WHBapHaHTHOCTH TeopuH. be3maccoBocts (oroHa. CuibHBIE
B3auMoaencTBus. Teopus simepHbix cui FOxaBel. KBanToBast xpomoauHamuka. ['ooHb!
KaKk KBaHTBI CHJIBHOTO B3amMoJeicTBus. HeBpuieranne kBapkoB m3 angpoHa. Cralbie
B3aMMOJCHCTBUS. XapaKTepHble OCOOEHHOCTH cialbbIx mporeccoB. Teopus ciaboro
B3aumo/ieiictBust depMu. YHUDUKAIMS JICKTPOMATHUTHBIX M CTa0bIX B3aMMOJICHCTBHIA.
Teopust snexrpocinaboro B3aumopeiictBus BaiinGepra-Canama-I'imsmoy. OTkpeiTHE
KBaHTOB ci1aboro BzaumopencTeua. CrannaptHas Mojaenb. KanuOpoBoyHbIe CHUMMETPHH.
Mexanmsm Xwurrca. [loucku enunHol Teopuu (yHAAMEHTAJIbHBIX B3aUMOACHCTBHIA.
ITpoGiiema ctabuibHOCTH IpoToHA. bapronHas acummerpust Beenennoit /Cp/

[ee]) [ee) foo] foo] Foo) Koo} Kool foo] Kool

w
[ee)
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4.10

Teopust KpucTaIIMYECKON peleTKH. 30HHas Teopus KpucTamioB. CTaTUCTHKA HOCUTEEH
3apszioB. Honspuzanus JIUDJIEKTPHUKOB. MarHuTHOE yHOpsLIOYEHHE.
CsepxnpoBoguMocTb. Pu3znka aToMHOro sAnpa. Teopus KpUCTAJUIMYECKOM PpEIeTKH.
3onHas Teopus KpuctauioB. CTaTucTHKa HocuTenen 3apsaaoB. Kunerndyeckue siBjaeHus B
KpHUCTaJlIax. Tonspuszanus JIU2JIEKTPUKOB. MarnutHoe yHOPSIIOYEHHE.
CaepxmnpoBoanmocTs. @usuka aToMHOTo siApa. Benenne B pusuxy GyHaameHTamIbHBIX
B3aumoeiictauii /Cp/

36

411

KBanroBomexanuueckast Teopus aroma. [lyTu mocTpoeHHss KBaHTOBOW TEOpUHU aTOMa.
AtoMm Pesepdopma, ero HEyCTOWYMBOCTh. BOpOBCKash TEOpHs aroMa BOJOPOJA.
Vpasuenue lpenunrepa a1 4acTUIB B LHEHTPAIHHOM IOJI€. Y CIOBHSI CYIIECTBOBAHUS
¢usnueckoro perieHus ypaBHenus IlIpeauwHrepa mis BOJOPOAOINOAOOHOTO aroma.
VYpoBHM »SHEpruu, TJIaBHOE KBAaHTOBOE YHCIO. BeposTHOCTH MNPOCTPAaHCTBEHHOTO
pacmpeneneHusl dJIEKTPOHA B aTOMe. A3MMYTallbHO€ M MAarHUTHOE KBAaHTOBHIE 4HCIIA.

36
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Wznydenue Bopopoaonoao0Horo aroma. MomeHT ummnyibca ¢potoHa. [IpaBuna otdopa.
®opmyna banesmepa 1 OoCHOBHBIE crieKkTpajibHble cepud. CnuH 31eKkTpoHa. Bo3oHbBI H
(bepmuoHs!. [IpaBuIIO CIIOXKEHHSI MEXaHUUECKHX MOMEHTOB. [ MPOMAarHuTHOE OTHOILICHUE
JUIsl OPOUTANFHOTO M CIIUHOBOTO MOMEHTOB. Pe3ynbTHUPYIONIMHA MAarHUTHBIH MOMEHT.
CruH-opOuTansHoe B3aumojeicTBre. TOHKas CTpykTypa JuHUi. [TocTOsSHHAs TOHKOM
CTPYKTYpbl. MHOTO3JIEKTpOHHBIe aTOMbl. [lpuHuun Ilaynu. DNeKTpOHHbBIE CIOM U
0005109KH. DJIEKTPOHHAsA KOH(QUTYpAIs MHOTOAJIEKTPOHHBIX aTOMOB M NEPUOIYeCKast
cucreMa 3JeMeHTOB. [IpaBuia oTOOpa HpH H3ITYYEHHH MHOTOIJIEKTPOHHBIX aTOMOB.
Krnaccuueckne mojenu NHOJNSpU3alMd U MPOBOJUMOCTH. [IpOBOJMMOCTH METaIIOB.
DNEKTPHUUECKUI TOK B TUIa3Me. DJIEMEHThI (DU3MKU Ta30BBIX Pa3psiioB. THUIBI CBS3Ci
aTOMOB B  TBEpIbIX Tejlax. PaciieruieHWe  SHEPreTHYeCKHX  YpOBHEH  BO
B3aMMOJICHCTBYIONINX cucTeMax atoMoB /Cp/

412 |Mozenp IByXaTOMHO# IIETIOYKH C TOTCHIUAIBHBIM pelibe)OM MPSMOYTOIbHOU (GOpPMBI. 8 36 0
O06pazoBaHue SHEPreTHUECKUX 30H. JlrcnepcnoHHbIe KPUBBIE U1l CBOOOTHOTO 2IEKTPOHA
1 31ekTpoHa B kpucraiie. [lonstue s3pdexruBHoit maccrl. KBazuuactuisl. CoOcTBeHHAS
U TpUMECHass IPOBOJUMOCTb IOJYNPOBOAHUKOB. KOHTakT JBYX BBIPOXKAEHHBIX
ITOJIyNIPOBOHHUKOB. [IpHHIUIT AeHCTBHS MOTYNPOBOJHUKOBOTO J1azepa. CBEpXTEKYyUeCTb:
KBaHTOBasi MOJAENb W JABYXKHUAKOCTHas (eHoMeHosorus. OCHOBHbBIE MOHATUS TEOPHH
CBEPXIPOBOIUMOCTH.

Jlenrronsr u apponbl. Hyknonsl. [lomstne m3ocmmua. DHeprust cBsi3u B sape. Bumbr
SIEPHBIX peakUWii W MX OIICHOYHas »HepreTwka. Peakuus neneHus. IIpoGnema
pasnenenus n3oronos. KanensHas u obonoueunas moaenu sapa. Gopmyna Beitzekkepa.
Marudeckue uucna. IIpoOnema  JONTOKUBYIIUX — CBEPXTSKEIBIX  3JIEMEHTOB.
VrpaBnseMplid TepMOSIICPHBI CHHTE3: BHJ peakiuii, kputepuid Jloycona, BapuaHTBI
peanu3anuu. PaauoakTHBHOCTb. 3aKOH paJUOaKTUBHOrO pacnajga. CpaBHHUTeNbHAs
OIIEHKA MPOHHKAIOIIEH CIIOCOOHOCTH Pa3INYHBIX BHIOB PaIHaiiy. EMMHUIEI I3MepeHuit
B paguanuoHHoil ¢usuke. I[lornomeHHas, SKBHBalE€HTHAass W AKCIO3UIMOHHAS IO3BI.
3JIeMEeHTHI paUallHOHHON KyJIbTYpbl. DHEPrus OTAA4H P U3Ty4YEHUH KBaHTa. S nepHbIii
ramMMa-pe3onadc 6e3 orgauu. [lpumenenus SII'P. M3mepenue cBepXMaibIX 4aCTOTHBIX
caBuros. CBsi3p MEXIY paiuycoM OOMEHHOIO B3aMMOAEHCTBHUS U MAaccoil IOKOs ero
MIepEeHOCUYNKOB. UeTrIpe BUa B3aUMOIEHCTBHUS, UX OOBEKTHI U IIEPEHOCUUKH. [IPHHIHIIBI
cuMMeTpun B MuKpomupe. Hecoxpanenue P-dyerHoctn. CrupanbHOCTh YacTHIL.
OynnamentanbHOocTh  CPT-cummerpun. OCHOBHBIE — TIpEACTaBICHUS  KBAHTOBOM
JNIEKTPOJAMHAMHUKYA W ee rpynna cuMMeTpuu. [laproHHas Monenb HykioHOB. Cxema
CHWJIPHOTO B3aMMOJEHCTBUS MEXIy aJpoHaMH. BajleHTHble M MOpCKHE KBapKu.
Acumnroruueckas cBo0ofa M KOH(AHHMEHT KBapkoB. M30CHMH, CTPaHHOCTb, 4apM,
mperecT B KBAaHTOBOM  XpOMOIMHAMHKE. OlleMEHTapHas cxema  ciaboro
B3aUMOJICHCTBUA. DNeKTpocnaboe B3aUMOAEHCTBUE U €ro IpyIIa CUMMETpHU. Bennkoe
o0beMHEeHNe: TPYIa CUMMETPHH, BO3MOKHOCTH MPOBEPKH, CTAOWIIBHOCTh MAaTEepHH.
0030p ¢yHIaMEHTAIBHBIX B3aUMOZCWUCTBHH IO KOHCTAaHTE CB3W. HawasnbHblid STam
spotoru Beenennoii /Cp/

5. OneHo4YHbIe H MeTOAHYEeCKHEe MATEPHAJIBbI 10 JUCHHUILJIHHE (MOAYJII0)

5.1. Conep:kanue ayIMTOPHOI padoTHI MO THCHUILINHE (MOTYJII0)

5 cemecTp, 9 nexknmii, 16 npakTHYeCKUX 3aHATHI
Paznen 1. Knaccuyeckasi MexaHUKa U TEOPHUSI 0OTHOCUTEJIHLHOCTH
Jlexums Ne 1 (2 gaca)
Kunemartuka Touku
Bomnpocs! u 3aganus:

1. Bxnan poceuniickux u 3apy0esxHbix yuensix (I'anunest, Hetotona, Xykosckoro, Ilnonkosckoro, Memepckoro u ap.) B
pasBuTHE QU3NKH.

2. JIBrKeHne MaTepuanbHON TOUKH.

3. Kunematuka MaTepuallbHON TOUKU B J€KAPTOBBIX KOOPAKUHATAX.

4. EcrecTBeHHBIE U OJISIPHBIE KOOPAUHATHIL.

Jlexums Ne 2 (2 gaca)
VYpaBHeHUST JBUKEHUS

Bomnpocs! 1 3aganus:

3axonbl HeroToHA.

WHuTerpupoBanue BToporo 3akoHa HeroToHa.

O06001IeHHBIE KOOPIUHATEI.

IIpuHIMn HauMeHbIIero JeHCTBHUS.

TIpunnmn oTHOCHTEeNEHOCTH [ amuest.

Oyuxnus Jlarpamka cBOOOAHON YaCTHIIBL.

Oynknus Jlarpamka CHCTEMBI YaCTHIIL.

NogorwhE

Jlextms Ne 3 (2 yaca)
JBr>xkeHue TBEpAOro Tesa
Bonpocs! u 3aganus:
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VriioBast CKOPOCTb.

Tensop unepuuu.

MoMeHT umIybpca TBEpAOTo Tema.

ConpUKOCHOBEHHE TBEPIBIX TeIl.

JIBIKeHHe B HEMHEPIMAJIbHON cucTeMe OTCYeTa.
Jlexuus Ne 4 (2 gaca)
3aKoHBI COXpaHEHHS

g

Bompocs! u 3amanmst:

1. OHeprus.

2 Nmnynsc.

3. LleHTp MHEPLUH.

4 MoMeHT umIyIbca.

Jlexuus Ne 5 (2 gaca)
Marbie koneGaHus
Bomnpocs! U 3ajaHust:
CB00O/IHBIC OJJTHOMEPHBIE KOJICOaHuSI.
BoIHYXICHHBIE KOJICOAHMUSI.
Konebanus cucteM co MHOTUMH CTEHEHSIMH CBOOOIBI.
3aryxaromnye KoueOaHusl.
BriHyXIeHHBIE KOJICOAHHUS ITPU HATUYUH TPEHUSL.
ITapameTpuueckuii pe3oHaHc.
AHrapMOHHYECKHe KOJIeOaHusI.

NogkrwhE

Jlexus Ne 6 (2 ygaca)
Kanonnueckne ypaBHEeHUS
Bomnpoce! 1 3aganus:

1. VYpaBuenus ['amuibTOHA.
2. YpasHenus I'amunpToHa-IK06U.
3. AnmabarniecKkiie HHBapHAHTEI.

Jlexnms Ne 7 (2 gaca)

OCHOBBI CIIEIIUATIBHOIN TEOPHH OTHOCUTEIBHOCTH
Bomnpoce! 1 3aganus:
CKOpOCTB pacTpoCTpaHEeHUsT B3aUMOICHCTBUH.
NurepBai.
CoOcTBeHHOE BpeMsl.
IIpeobpaszoBanue Jlopenua.
IIpeoOpa3oBaHye CKOPOCTH.
YeTpIpeXxMepHbIE BEKTOPHI.

ouhrwnE

Jlexuus Ne 8-9 (4 yvaca)
PenaruBucTckas MexaHuka
Bomnpocs! u 3aganust:
1. DuHeprus u UMITyIbC.
2. YetblpexMepHBbIil UMIYJIbC.
3. Pacnapg yacrui.
4. VYrpyrue CTOJIKHOBEHHUS YaCTHII.
[IpakTnueckoe 3ansTre Ne 1 (2 gaca)
BBezneHue B KIIacCHYECKYI0 MEXAHHUKY
Bomnpocs! 1 3aganus:
1. OcCHOBHBIE 3Talbl pa3BUTHs UIEeH KIIACCUYECKON MEXaHUKH.
2. Joctmxkenns poccuiickux U 3apybexHbix (["amunes, Herorona, XKykoBckoro, LlnomakoBckoro, Memepckoro u Ip.) y4eHbIX.
IMpakTudeckoe 3ansatue Ne 2-3 (4 yaca)
Kunemaruka Touku
Bomnpocs! 1 3aganus:
1. Pemenue 3a1a4 Ha HAX0XKJEHUE CKOPOCTH, YCKOPEHHS U Paflyca KPUBU3HBI TPAEKTOPUH MATEPUAIbHON TOUKH.
2. Pemenne 3a1a4 Ha HaX0XKJEHUE CKOPOCTH, YCKOPEHHS M PaANyca KPUBU3HBI TPACKTOPUHN MaTCPUATbHON TOUKH.
[Ipaktuueckoe 3ansTue Ne 4-7 (8 yacos)
VYpaBHeHUS JBUKEHUS
Bomnpocs! u 3aganust:
Huterpuposanue BToporo 3akoHa HploToHa.
Pemenue 3a1a4 Ha NpUMEHEHUE BTOPOro 3akoHa HploToHa.
WNuTerpupoBanue ypaBHEHUH ABUKEHUS.
Pemenue 3anay o TMHAMUKE MaTE€pPUAIILHON TOYKH.
Pemenne 3a1a4 Ha HHTETPUPOBAHUE YPABHEHHUH OJHOMEPHOTO ABHKEHUS C YUSCTOM CHIIBI CONPOTUBIICHUSL.
Pemenue 3ana4y o tuHaMUKe IBHKEHUS TEJ Ha MJIOCKOCTH.
IMpaxtudeckoe 3ansatue Ne 8-10 (6 yacoB)
3aKOHBI COXPaHEHUs

SurwNE

Bompocs! u 3ananust:
1. Teopema Herep.
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3aK0H COXpaHEHUS YHEPTUU.

3aKOH COXpaHEHHS UMITYJIbCA.

4, 3aKOH COXpaHEHHS MOMEHTA UMITYJIbCA.

[Ipaxrnueckoe 3ansTre Ne 11-13 (6 yacos)
Mausie KoneGaHus

wn

BOl'[pOCI)I U 3aJlaHus

1. CB0OOIHBIE OTHOMEPHBIE KOIEOaHUS.

2 BriHyXIcHHBIC KOJICOAHMS.

3. Pemenne 3a1a4d Ha KojeOaTeNbHOE ABIDKECHHE (TIPYKUHHBINH MasTHHUK).

4 Pemienue 3anau Ha KonedaTebHOE IBHKEHUE (MaTEMaTHYECKUH MasTHHK).

[Ipaxruueckoe 3ausiTue Ne 14 (2 gaca)
OCHOBHBIC TTOJIOKEHHUS CIICIIHATLHON TEOPHUH OTHOCUTEIILHOCTH
[TpuHIMIIEI CHIEHNANEHON TEOPUH OTHOCHTEIILHOCTH.
2. IIpeobpazoBanus JlopeHia.

Lo

IMpakTtudeckoe 3austue Ne 15-16 (4 qaca)
PensgTuBucTCKas MeXaHUKa
Bomnpocs! 1 3aganus:
CKOpOCTh pacrpoCTpaHEHUsT B3aUMOICHCTBUH.
NurepBai.
CoOcTBeHHOE BpeMsl.
CoOcTBeHHas JUIMHA.
Pemenne 3amad mo pensiTHBHCTCKON KHHEMATHKE.
Pemienue 3agau o pesiTUBUCTCKON IMHAMUKE.
YeTpIpeXMepHBIE BEKTOPEI.
Pacnag wactun.
VYrpyrue cTONKHOBEHHS YaCTHII.
6 cemecTp, 9 Nexkuuii, 16 npakTHYeCKUX 3aHATHI
Paznes 2. DiiekTpoAMHAMHKA
Jlexuus Ne 1-2 (4 gaca)
BBeznenue B 2IeKTpOJHHAMUKY

CoNOTOMWNE

Bomnpocs! u 3aganus:
1. OCHOBHBIE 3Tallbl Pa3BUTH JIEKTPOAUHAMUKH.
2. Bxran poccuiickux u 3apy0exxHbIx yueHbIX (JIaunHoB, JleOGenes, Jlenn, ITananexkcu, MannensitaMm, [lonos, Iletpymesckui,
TamMm, YMoB, S16510uK0B, SIKOOU | JIp.) B pa3BUTHE dIIEKTPOIUHAMUKH.
Jlexiust Ne 3-4 (4 gaca)
du3znyeckre OCHOBBI NIEKTPOANHAMUKI
Bomnpocs! u 3aganus:

1. OCHOBHBIC YaCTH U CTPYKTYpa KJIACCUUECKOH ANIeKTpoAnHaMUKH. OCHOBHbIE IIOHATHS JIEKTpoAnHaMUKU. Dusndeckue
XapaKTEPUCTUKHU DJIEKTPOMArHUTHOTO MOJIS M MX €IUHHIIBI H3MEPEHHS.
2. T'eomeTprueckue XapakT€pUCTUKU CHIIOBOTO OJIS: CUJIOBBIE JINHUHM, SKBUIIOTEHIMAIbHbIE IOBEPXHOCTH. JIBa BUa CUIIOBBIX

nosueil. YpaBHenus Makcaea.

Jlexuus Ne 5-6 (4 gaca)

OCHOBHBIE OHATUS INEKTPOJUHAMUKI

Bomnpocs! u 3ananus:
1. OnexTpuuecKuil 3apaj U 1eKTpudeckuil Tok. CBOMCTBA IEKTPUYECKOTO 3apsia: aAJUTUBHOCTD, JUCKPETHOCTD,
MHBAapUAHTHOCTh. [IIOTHOCTE MEKTPUYIECKOr0 3apsaaa. DIEKTPUUECKUH TOK U €T0 XapaKTePUCTUKU: CUJIA TOKA, BEKTOP INIOTHOCTD TOKA.
JIvuuu ToKa, TpYOKU TOKA U CTPYHU TOKA.
2. 3aKOH COXpaHEHHs HIEKTPUIECKOT0 3apsija B MHTErpaabHON 1 auddepenuansHoil popme. EnuHUIbI n3Mepenus 3apsaia u
cuibl Toka. Cucrema enunu CH. I'ayccoBa cucTeMa eIMHHLIL

Jlexuus Ne 7-8 (4 vaca)

CrauuoHapHOe 3JIEKTPOMarHUTHoE noJe. IloTeHnuans! 1 TeH30p 2JIEKTPOMArHUTHOTO T0JIS

Bomnpocs! 1 3aganus:

1. Kraccudukamus 31eKTpOMarHUTHEIX TOJeH. DNIEKTPOCTaTHIECKOe, CTAIIHOHAPHOE U IEPEMEHHOE 3JIeKTPOMATHUTHBIE MOJIS.
KBasucraruyeckoe n kBazucranuonapHoe nonsd. Kpurepuil kBasucraliuoHapHOCTH 10J11. MUKPO- 1 MaKpO-TI0JIs.

2. Makpockonuueckas 31eKTpoarHaMuKa MakcBeiuia, KilaccHdecKas 3JIEKTpOHHas Teopus JIopeHIa U KBaHTOBas
a/eKTpoArHaMuKa Jlupaka.

3. Onexrpocraruka: YpasHeHue [Tyaccona, ¢pynxnus I'puna, 3akon KynoHa. Pa3noxenne moTeHIHaNa 3IeKTPOCTaATHIECKOTO
TOJIS TI0 MYJIBTHUIIONSM. DHEPIUsl CUCTEMBI 3apsS0B BO BHEIIHEM mojie. [Ipobiema JoKaau3aliy SHEPTuH B 3JIEKTPOCTaTHIECKOM ITOJIE.
4. OnexTpuueckoe nosue B BemecTse. CBOOOAHBIE U CBA3aHHBIE 3apsiibl. BekTop nosspusanuy ausieKTpuka. Bexkrop

NEKTPUUYECKOTO CMeIeHus. JJudaeKkTpruieckas BOCIPUUMUUBOCTD M AUDIIEKTPUYECKas IPOHUIIAEMOCTb.
5. BelllecTBEHHOE ypaBHEHUE B OJHOPOAHOM U U30TPOIIHOM AUBJIEKTPUKE. TeH30p JUAIEKTPUYECKON IPOHUIIAEMOCTH.
6. YpaBHeHust MakcBesuia [Uisl 31eKTPOCTaTHUECKOro Touis B AU GepeHIanbHOM 1 MHTerpaabHON Gopme. ' paHUYHBIC YCIOBHS AT
BEKTOPOB 1oJis. Pelienue 3a1a4 3J1eKTPOCTaTHKU C IIOMOILBIO AIEKTpOcTaTHYeCKOU TeopeMsl 'aycca-Octporpaickoro. Ilorenunuan
MEKTPOCTATHYECKOTO 101, eT0 CBOIMCTBA, (PM3NUECKHUI CMBICH M €IUHHUIIBI H3MepeHus. YpasHeHus Jlamnaca u ITyaccona.
Jlexums Ne 9 (2 gaca)
VYpaBHeHHs MakcBelIa B 4eTHIpEXMEpHOH GpopMe. DIEeKTPOMarHUTHEIEC BOJIHEI
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Bomnpocs! u 3ananmst:

1

4-BeKTOpBI U 4-TeH30pbL. UeTbIpeXMepHbIi NoTeHIMaN. TeH30p 31eKTPOMarHUTHOro Mo, YpaBHeHHs: MakcBeiia B

KOBapUaHTHOU (opme.

2. 3aKoH npeodpa30BaHKs KOMIIOHEHT 3JIEKTPOMAarHUTHOTO TOJI.

3. BomHoBoe ypaBHeHHe 115 TIOJIEH U TOTEHIIMAIOB U €T0 PEIIeHUE, TOIePEIHOCTH dJIEKTPOMArHUTHBIX BOJH, BEKTOP
ITolinTHHTA.

4, [110cKHe MOHOXPOMATUYECKUE BOJIHBI, MOJISIPU3ALIAS.

Ipaktudeckoe 3ausitue Ne 1-3 (6 yacos)
OCHOBHbIC TIOHSITHUS ANIEKTPOMHAMUKH

Bompocs! u 3apanmst:

1.
2.

OCHOBHBIE 3Tallbl Pa3BUTHS JIEKTPOIUHAMUKH.
Bruag poccuiickux U 3apy0ekHbIX yueHbIX (JlaunHoB, JIebenes, Jlenn, [Tananekcu, Mannensintam, [Tonos, [leTpymeBckuii,

TamMm, YMoB, S16510uKk0B, SIk0OU U 1p.) B pa3BUTHE AJIEKTPOIUHAMUKH.

RHRBoo~No O MW

0.
1.
12.
13.
14.
15.
16.
17.
18.

DNeKTpUYECKUH 3apsl.

DNEeKTPUUECKUHA TOK.

DNEeKTPUIECKUHN THUIIOIb.

JMnonsHBIA MOMEHT.

JIUMoNpHBII MOMEHT 2JI€KTPUYECKOT0 TOKa.

DneKkTpuyecKas U MAarHUTHAs HaNPSHKEHHOCTH.

BexTopbl MarHUTHOM MHIYKIIMU M JIEKTPUIECKOTO CMEILECHHS.

TToTOK 37EKTPUUECKOT0 1 MATHUTHOTO TOJISL.

OneKTpuyecKre U MarHUTHbBIE CUIIOBBIC JIMHUU.

DNEeKTPOCTATUYECKUH MOTEHIHAIL.

ITanenne HampsoKEHUS.

ConpoTuBieHre NpOBOAHUKA 1 3aK0oH OMa.

3akon Kyona, 3aK0H 3IeKTPOMAarHUTHON HHTYKITHH.

CucTeMbl eAMHULL U3MEPeHUs PU3NIECKUX BEITHYHH.

DNEeKTPOABIKYIIAS CHIIA.

3akoH /xoyns-JleHna.
Ipaktudeckoe 3ausitue Ne 4-7 (8 yacos)
CranuoHapHO€e 3JI€KTPOMarHUTHOE MOJIe

Bompocs! u 3amanwst:

NGO~ E

YpaBHeHus MakcBesuia JUls CTAllMOHAPHOTO 3JIEKTPOMAarHUTHOro 1o B quddepeHnuanbHol 1 HHTErpalibHOM dhopMme.
I'paHnuHbBIe yCIIOBHS U BEKTOPOB CTAIIHOHAPHOTO MIEKTPOMATHUTHOTO TIOJISL.
OHeprust CTalOHAPHOTO 3JIEKTPOMAarHUTHOTO HOJIS.
Teopema 00 0ZJHO3HAUHOCTHU PELIEHUs YPABHEHUI CTAIMOHAPHOTO 3JIEKTPOMarHUTHOTO HOJIS.
CKaJsIpHBIN U BEKTOPHBIN IIOTEHINAIBI CTAIMOHAPHOTO 3JIEKTPOMArHUTHOTO MOJIS.
YcnoBust KanuOpoOBKH.
VYpasuenue Jlamnaca s BEKTOPOB CTAIIHOHAPHOTO JIEKTPOMATrHUTHOTO TIOJISL.
Ypasuenue IlyaccoHa aist BEKTOPOB CTAI[MOHAPHOTO JIEKTPOMATHUTHOTO MOJIS
Ipakruueckoe 3ausTre Ne 8-10 (6 yacoB)
IMoTeHnmanel ¥ TEH30p 3IEKTPOMArHUTHOTO MO

BOHpOCLI M 3aJlaHUs.

SurwWNE

CKaJnsipHBI{ ¥ BEKTOPHBII MOTEHIMAIBI AJIEKTPOMArHUTHOTO TIOJIS.
KannbpoBovHas ”HBapHAHTHOCTB 3JIEKTPOMATHUTHBIX ITOJIEH.
VYcnoBus kKanuOpOBKH: KyJIOHOBCKas KaMOpoBKa 1 kaauOpoBka JlopeHua.
Vpasuenns Jlamnaca, [Tyaccona u anambepa 1u1si CKaIIPHOTO M BEKTOPHOTO MOTEHIHAIOB dJIEKTPOMATrHUTHOTO TIOJIS.
Mertoapl penieHuns 3a1a4 JUisi IEPEMEHHOTO 3JICKTPOMArHUTHOTO ITOJISI.
TeH30p NIEKTPOMAarHUTHOTO TIOJIS.
IIpakruueckoe 3ansTre Ne 11-13 (6 yacos)
YpaBHeHus MakcBesuia

Bomnpocs! 1 3aganus:

oahswNE

YpaBuenus MakcBesuia B 4eTbIpexMepHOH (opme.
YpaBHeHHE ABMKCHUS 3aPsIKCHHON YaCTHIIBI B 3JICKTPOMAarHUTHOM II0JIE B YETHIPEXMEPHOH Qopme.
JlarpamxuaH u 1efcTBHE UL IEPEMEHHOTO JIEKTPOMArHUTHOTO TI0JIS.
BriBox ypaBHeHuit MakcBesna ¢ MOMOIIbIO BAPHUAITHOHHBIX TPUHITUIIOB.
TeH30p ANIEKTPOMAarHUTHOTO TOJIs. YpaBHEHHsT MaKkcBesia B YeTHIpEXMEPHOU Gopme.
4-1oTeHIMAN JIEKTPOMATrHUTHOTO TIOJIS.
IpakTrdeckoe 3ansTre Ne 14-16 (6 yacoB)
DNeKTPOMarHUTHBIE BOJIHBI

BOHpOCI)I U 3aJIaHus:

oukrwnE

ONeKTpOMarHUTHbIE BOJIHBI B BELIECTBE.

®opmyna Makcseia.

OneKTpoMarHuTHas pUpoJa CBETa.
MoHoxpoMaTH4YeCKas! II0CKas 1EKTPOMarHuTHas BOJIHA.
OtpaxeHue U IPeIOMIICHUE FIEKTPOMAarHUTHBIX BOJIH.
OHeprus U UMIYJIbC JIEKTPOMArHUTHON BOJIHBL.
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7 cemecTp, 9 Jexkuuii, 16 npakTHYecKUX 3aHATHI
Pa3znen 3. KpanToBasi MexaHuKa
Jlexuus Ne 1-2 (4 gaca)
BBezneHue B KBaHTOBYIO MEXAHUKY
Bompocs! u 3apanmst:
1. OCHOBHBIE 3Talbl Pa3BUTHS U/l KBAHTOBOM MEXaHUKH.
2. JocTmxeHus poccuiickux U 3apy0exxHbIx (OiHmreiina, Komnrona, ne bpoiins, JI3succona, xxepmepa, bopa, [Taynu,
[penunrepa u ap.) yICHBIX.
Jlexnus Ne 3-5 (6 gacos)
Du3nyecKre OCHOBBI KBAHTOBOI MEXaHUKHU
Bomnpocs! u 3aganust:

1. KBanTtoBbI€ CBOICTBA IIEKTPOMATHUTHOTO U3TyICHISI.

2 BomnHoBbIe cBOMCTBa YacTHII.

3. BonHOBast GyHKINS COCTOSIHUS YaCTHIIBL.

4 I'panuna MpUMEHUMOCTH KJIACCHYECKOTO CcI1oco0a ONMCaHus SBICHUN.

Jlexuus Ne 6-7 (4 gaca)
OCHOBHBIE TOJIOKEHUSI KBAHTOBOW MEXaHUKU

Bompocs! u 3apanmst:
IIpencraBnenne GpuU3MIECKUX BEITHMYHH ONIEPATOPAMHU.
TToctynar o crieKTpe BO3MOKHBIX 3HAUCHHH (PU3UUECKON BEIIUUHHBI.
TToctynar o pacrpeeneHuu BEpOATHOCTEH 1O CIEKTPY 3HAYCHUN (PU3NUECKON BETUUUHBI.
OnucaHne COCTOSHUM CUCTEMBI B KBAHTOBOM MEXaHHUKE.
TTonHbIi KBAHTOBOMEXaHUYECKHUHA HAOOP.
Vpasuenne lllpeaunrepa.
TIpuHUIMI TPUYUHHOCTH B KBAHTOBOH MEXaHHKE.

Jlexuus Ne 8-9 (4 yvaca)

KBaHTOBOMEXaHWYECKUE MPHUIIOKECHUS

Nogo,rwphE

Bompocs! u 3amanmst:
CriuH 37eMeHTapHbIX YacTull. OnepaTophl CIHA.
KBaHTOBasI MeXxaHHKa CHCTEMBI YacTHI. BoHOBast DyHKIIHS CHCTEMBI.
Bo30HbBI U pepMHOHBI.
Ipuanum [aymu.
Ieproauyeckas CHCTEMa IeMEHTOB MeH eneena.
Ipaktudeckoe 3ausitue Ne 1-4 (8 yacos)
BBezieHre B KBaHTOBYIO MEXaHUKY

agrwbdE

Bomnpocs! u 3ananus:
1. OCHOBHBIC 3Tarbl pa3BUTHS UIeH KBAHTOBOM MEXaHUKH.
2. JlocTikeHust poccuickux u 3apyoexHbix (DiiHmreitna, Komntona, ne bpoiins, [aBuccona, xepmepa, bopa, [Taynu,
HIpenunrepa u fp.) y4eHBbIX.
ITpaxtuyeckoe 3ansatre Ne 5-8 (8 yacon)
®du3nyecKkre 0OCHOBBI KBAHTOBOI MEXaHUKHU
Bomnpocs! u 3ananus:
KBanTOBbIE CBOWCTBA IEKTPOMArHUTHOTO M3JIYUCHHUS.
®dotosnekrpudeckuii 3 HexT.
VYpaBaeHne DHHIITEHHA.
O¢dexr Komnrona.
I'unoresa ne bpoitns.
BomnHoBbIe cBolicTBa yacTHII.
Omeitel [IpBuccona u xepmepa.
OKclepuMEHTaNIbHBIE IOATBEPKACHUS THIIoTe3bl Je bpoiins.
JuhpakIHOHHBII OIBIT ¢ IBYMS IEISIMU.
0. BousHoBast GhyHKIMS cocTOsSHUS YacTULbL. CTaTHCTHYECKast MHTEPIPETaIys BOJIHOBON (pyHKIIUH.
11. IIpuHIMNI Cynepno3uumuy COCTOSTHHUM.
12. COOTHOIIIEHUST HEOTIPEIETICHHOCTEH.
13. I'pannia NPUMEHUMOCTH KJIACCHUECKOTO CII0c00a OIUCAHUS SIBJICHUH.
Ipaktudeckoe 3austre Ne 9-12 (8 wacos)
OCHOBHBIE NTOJIOKEHNSI KBAHTOBOW MEXaHUKU

BOo~NoOMwWNE

Bomnpocs! u 3ananust:
IIpencraBnenne Gpu3nIECKUX BEIMYHH ONIEPATOPAMHU.
TToctynar o cekTpe BO3MOKHBIX 3HAUCHHH (PU3NUECKON BEIINYHHBI.
TocTynat o pacnpenerIeHHH BEpOSTHOCTEN 110 CHIEKTPY 3HAYCHU I (HU3MUECKON BETMYHHBI.
Ornucanue COCTOSTHUM CUCTEMBI B KBAHTOBOW MEXaHHUKE.
TlonHBI KBAaHTOBOMEXaHUYECKH HAOOD.
VYpasuenue llpeaunrepa.
IIpuHIMI IPUYMHHOCTH B KBAHTOBOM MEXaHHKE.
IMpaktuyeckoe 3ausTre Ne 13-16 (8 uacos)
KBantoBomMexaHHUeCKHE MPHUIIOKEHUS

NogrcwhE
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Bomnpocs! u 3ananmst:
CruH 3JIeMEeHTapHBIX YacTull.
Ornepatopsl criuHa.
KBaHTOBas MexaHHWKa CUCTEMBbI YacTHUI.
BostHOBast GYHKIHS CHCTEMEI.
Bbo30HbI U pepMUOHBL.
Ipunuun ITaymu.
Ilepuoauueckas cucrema 31eMeHTOB MeH ieneesa.
8 cemecTp, 6 nexkumii, 11 npakTHYecKUX 3aHATHIT
Pa3znen 4. @u3nka 3JeMeHTAPHBIX YaCTUL. DJeKTPOHHAs Teopus. SlnepHas pusnka
Jlexuus Ne 1 (2 gaca)
BBenenne B GU3HMKY 2I€MEHTAPHBIX YaCTHI]

Nogokwhe

Bomnpocs! u 3aganust:
1. Pu3nKa MUKPOMHpPA U €€ COBPEMEHHOE COCTOSIHHUE.
2. JlocTikeHust pocCUICKHX U 3apyOeKHBIX YUEHBIX, OKa3aBIIMX HauOOJIbIIee BIUSHUE Ha pa3BUTHE (DU3UKU BHICOKUX YHEPTHil.
Jlexumst Ne 2 (2 gaca)
Krnaccuduxanus B3auMoeHCTBUI U YaCTHILL

Bompocs! u 3apanmst:
OyHaMeHTalIbHbIE B3aUMOJEHCTBUS U UX XapPAKTEPUCTHUKH.
Knaccugukarus aapoHOB.
BapuoHbI 1 ME30HBL.
CrtpaHHBIE 1 OYapOBAHHBIC YaCTHUIIBI.
Knaccuukanus yacTuil 10 BpeMEHU XKHU3HU: CTAOUIIbHBIE YaCTHIIbI, KBA3UCTAOUIbHBIE U PE30HAHCHI.
Antngactunel. Teopun dupaka u @eitnmana. OTKpEITHE TO3UTPOHA U AHTHIIPOTOHA.

Jlexiust Ne 3-4 (4 gaca)

[IpunIMIIE CUMMETPUN

SN

Bomnpoce! 1 3aganus:
3aKOHBI COXpaHEHUs U CHMMETPHH.
TIpocTpaHCTBEHHBIC U BHYTPEHHUE CUMMETPHH.
TouHble BHYTpEHHIE 3aKOHBI COXPAHEHHSI: 3aKOHBI COXPaHEHHUS YIEKTPUIECKOT0 OAPHOHHOTO U JIEITOHHBIX 3apsI0B.
HeTouHble 3aKOHBI COXpaHEHHUSI.
HzocumMeTpust 1 U30MYIBTHIUIETHL. 3aKOH COXpaHEHHs H30CTINHA.
Yuurapnas cummetpust. CynepMyJIbTHILICTHL.
Jlextust Ne 5-6 (4 gaca)
OCHOBBI COBPEMEHHOI (PU3UKU BBICOKHMX SHEPrU

ok wnhE

Bomnpocs! u 3ananus:

1. JlenToHBI U KBapKH Kak (yHIaMECHTAIbHbIC YaCTHIIBL.
2 KBapkoBas cTpyKkTypa 6apOHOB U ME30HOB.
3. JlenToHBI U KBapKH KaK (yHIaMECHTAIbHbIC YaCTHIIBL.
4 KBapkoBas cTpyKkTypa 6apMOHOB U ME30HOB.

IIpaktudeckoe 3ausitie Ne 1-2 (4 gaca)
Benenue B pu3HKy 3J€MEHTapHBIX YaCTHIL
Bomnpocs! u 3aganus:
®du3nKa MUKpPOMHpPA U €€ COBPEMEHHOE COCTOSHHE.
JlocTrxeHnst pOCCHICKHX M 3apyOe)KHBIX YUSHBIX, OKa3aBIINX HAHOOJbIIEe BIUSHIAE HA Pa3BUTHE (PU3UKH BBICOKHX SHEPTHI.
Jlenrrons! u anpoHsl. HyknoHEL. DHeprus cBs3u B sApe.
Bunp! sinepHbIX peakuuii ¥ UX OLIEHOYHAs SHEPTeTHKA.
CBs13b MEXY PaJiycOM OOMEHHOTO B3aUMOAEHCTBUS U MAacCOU IOKOS €r0 EPEHOCYHUKOB.
[IpakTnueckoe 3ansatre Ne 3-5 (6 gacoB)
Knaccudukanuus B3auMoAeHCTBHNA 1 YaCTHUIL

gL

Bompocs! u 3ananHust:
(I)yH}IaMeHTaJ'[beIC B3aI/IMO}ICI>'ICTBI/IH 1 UX XapaKTCPHUCTHUKHU.
Knaccudukanms agpoHoB.
Bapuons! 1 Me30HBI.
CTpaHHBIC M 0YapOBaHHbBIC YaCTHUIIBI.
Knaccn(bmcaunﬂ YJacCTHI] I10 BDEMCHU XU3HU! CTaGI/IHLHBIC YaCTHIBI, KBa3I/ICTa6I/I.]'[BHBIC 1 PE30HAHCHI.
Antndactunpl. Teopun [dupaka u @eitanmana. OTKPBITHE TO3UTPOHA U AHTHUIIPOTOHA.

[paktuueckoe 3austue Ne 6-8 (6 yacos)

[TpuHIUITET CHMMETPUH

SurwWNE

Bomnpocs! 1 3ananus:
3aKOHBI COXPAaHEHHS U CHMMETPHH.
IIpocTpaHCTBEHHBIE U BHYTPEHHHE CUMMETPHH.
TouHBIe BHYTpEHHHE 3aKOHBI COXPAHCHUS: 3aKOHBI COXPAHEHHS 3IEKTPUIECKOr0 OapHOHHOTO H JICNTOHHBIX 3apsI0B.
Hero4Hble 3aKOHBI COXPAHCHHUS.
V3ocuMMeTpHs U H30MYIIBTUILIETHL. 3aKOH COXPAHEHHS H30CIHHA.
VYuurapHas cummerpus. CynepMyIbTHILIETHL.
ITpakTuyeckoe 3ansTue Ne 9-11 (6 yacoB)

ouhrwnNE
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OCHOBBI COBPEMEHHO# (PU3MKK BBICOKHX SHEPTHUU

BOl'[pOCI)I U 3aJ1aHus

1. JlenToHBI ¥ KBapKH Kak QyHIaMEHTaIbHBIEC YaCTHIIBL.

2. KBapkoBas cTpykTypa OapHOHOB M ME30HOB.

3. KBaHTOBBIE TIPOLIECCHI.

4. XapaKkTepHUCTUKH KBAaHTOBBIX IIPOIIECCOB.

5. BeposTHOCTE pacmazia U cpeiHee BpeMs SKH3HH YaCTHIIHI.
6. D¢ dexTHBHOE MOTNepeyHOe CEYCHNUE PEaKIIHH.

7. KBaHTOBas TeOpHUs B3aUMO/ICHCTBUS YaCTHUII.

8. Teopust BO3MYILICHH.

9. Juarpammer OeiiHMaHa.

10. OOMEHHBIIT MEXaHU3M B3aUMOJICHCTBHI.

11. D¢ dexTuBHbIi paguyc.

12. KBaHTOBas 3JIEKTpOJUHAMHKA.

13. @DOTOH KaK KBaHT MEKTPOMarHUTHOTO B3aHMMOJICHCTBYS.
14. CuitbHBIE B3aUMOJICHCTBUSL.

15. Teopus sinepHbIX cun FOKaBbIL.

16. KBaHTOBast XpOMOAMHAMHUKA.

17. I'JIF0OHBI KaK KBaHTHI CHIIBHOTO B3aUMOJCHCTBUSL.

18. Hesbineranue KBapKoB U3 apOHA.

19. Cralble B3aUMOJICHCTBUSL.

20. XapakTepHble 0COOCHHOCTH CIa0BIX MPOIIECCOB.

21. Teopus cnaboro B3aumozneiictsus Oepmu.

22. YHuudukanus 3JeKTPOMarHUTHBIX U CIIA0bIX B3aUMOACHCTBHN. TeopHs 31eKTpocaadoro B3auMoCHCTBHS
Baitn6epra-Canama-I mamoy.

23. OTKpBITHE KBAHTOB C1a00r0 B3auMoaeicTBrs. CTaHIapTHAS MOJCTb.
24. KanubpoBounsle cumMeTpun. Mexanusm Xurrca.

5.2. Conep:xanne caMOCTONATEIbLHOH PaGoThl O AW CHHUILJIMHE (MOAYJIIO)

Conep:xaHue 00513aTe/IbHOI CAMOCTOSATE/ILHOI PadoThI 10 JUCHUILIMHE

Conep:xanue [poaykTbI
Ne n/m TeMbl AMCHMILIMHBI €CaMOCTOATEJILHOM AeATeTbHOCTH
padoTsl

1 Kunemaruka MarepuaibHON TOUKH B I€KapTOBBIX KOOpAUHATaX.| Benenue koHcriekta | KoHcmekr
WuTerpupoBanue BTOporo 3akoHa HeroroHa. OOO0OIICHHBIC| JICKITUH
koopzauHatel. [lpuHnun Haumenswmero paeiicteus. [lpunuun| IMoaroroBka k | Koncnekr; otBer mo
otHocutenbHOCTH [ammmes. dynxnus Jlarpamka cBoOOXHOM| mpakThyeckoil paboTe Teopuu paboThl
YaCTHULIBL.

2 Oynkius Jlarpamxka cucrembl yacTull. YTioBas CKOpocTh. | Benenue koHcriekta | KoHcrekr
Tenzop wuHepuuu. MoOMEHT uMIydbca TBEPAOrO Teja. | JIEKIUU
ConpuKoCHOBEHHE TBEPIBIX TeJI. JBrxenne B | [ToaroroBka k | Koncnekr; otBer 1o
HEMHEPLUAJILHON CUCTEME OTCUETa paKTUYIECKOH paboTe TEOpUH pabOThI

3 Oneprus. Mmnynec. Llentp wuHeprmn. MomeHT ummyinbca. | Benenue koHcriekTa | KoHcrekr
OnnomepHoe apwkeHue. [IpuBeneHHas Macca. [[BuxkeHue B | JIEKIUHU
neHTpambHoM — mone.  KemuepoBa  3amawa.  YpaBHeHus | IToaroroska k | Koncnexkr; otBer mo
T'amunbrona. Ypasuenus 'amunbrona-Sxo6u /Cp/ MPaKTHIECKOH padoTe Teopuu paboThl

4 Annabatndeckue uHBapuaHThl. CBoOogHble oOnHOMEpHBIE | Benenue koHcriekta | Koncmekr
konebanus. BoiHyxneHHbIE KoneOanus. KonebaHus cucTeM CO | JIEKINH
MHOTHUMHU CTEIEHSMU CBOOOIbl. 3aTyxaromue Kojnebanus. | IMoaroroska k | Koncnexkr; otBer mo
BeHyXmeHHBIE ~— KoneOaHHMA  TPH  HANMYUM  TPEHHA. | MPAKTUYECKOM pabore Teopuu paboThl
ITapameTpuueckuii pe3oHaHC. AHTAPMOHHYECKHE KOJIeOaHHsI

5 CKopocTh pacrpocTpaHeHust B3auMoneicTBuil. IHrepBan. | Benenue koHcriekta | KoHcrekr
CobcTBeHHOE BpEMSl. IIpeoOpazoBanue JlopeHua. | yekuuu
IIpeoOpa3oBanne ckopocTH. YeTblpexMepHble  BEKTOpPHL. | IToaroroska k | Koncnekr; orBer 1o
Onepruss M umnyiabc. YerslpexmepHblii mmmynsc. Pacnan | mpaktudeckoit pabote TEOpHH PabOTHI
yacTull. YNpyrue CTOJIKHOBEHHUS YaCTHIL

6 OCHOBHBIE TMOHATHS IEKTPOAUHAMUKHU: INIEKTPUUECKUi 3apsn,| Benenue koHcriekta | KoHcrekr
SJIEKTPUYECKUN TOK, OJJIEKTPUYECKUM IUIOJb, IWIOJBHBIN| JIEKIHUN
MOMEHT, JWINOJBHBIA  MOMEHT  3JIEKTPHUYECKOro  Toka.| I[Toaroroska k | Koncnekr; orBer 1o
ONeKTpUYECKUE U MATHUTHBIE MYJBTHIIONH. DJIEKTPUYECKAs M| MPaKTHIECKOH paboTe TEOpUH paboThI
MarHuTHas HalpsHKEHHOCTH. BEKTOphl MarHUTHON MHAYKIMH U
JEKTPUYECKOTO  cMelieHusa. [loTok  anekTpuuyeckoro u
MarHUTHOTO MOJs. OJEKTPUYECKHEe M MAarHWTHbIE CHIIOBBIE
JIMHUH. OneKTpocTaTu4ecKuit MOTEHIHAI. ITanenue
HanpspkeHust. ConpoTUBIIEHHE NPOBOAHMKA U 3aKOH OMa. 3aKoH
Kynona, 3akoH »anekrpomarHuTHOM uHAYKUMH. CHCTEMBI
SIMHUI] U3MepeHHs (PU3NUeCKHX BENHYHH. DIICKTPOIABIKYLIAS
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cuna. 3akoH Jxoyms-Jlenma

OYapOBaHHBIC YaCTHUIIBI. Knaccn(bm(auns{ YacCTul] 1o BpEMEHU
JKU3HH: CTAOUIIbHBIE JacCTUIbI, KBa3HCTAOMIILHEIC K PE30HAHCHI.

MPaKTHIECKON paboTe

7 CrauuoHapHOEe  3JIEKTPOMAarHUTHOE  Hose.  YpaBHeHus | Benenue koHcnekra | Koncnekr
MakcBemna Ui CTallMOHAPHOT'O 3JIEKTPOMArHUTHOTO IMOJIA B | JIEKIUH
muddepeHInaNIbHOR W HHTerpajdbHOi ¢opme. ['panuynbie | ITogroroeka k | Koncnexkr; orBer 1o
YCJOBHS ISl BEKTOPOB CTAMOHAPHOTO DJIEKTPOMATHATHOIO | MPaKTUYECKOM pabore Teopuu paboThl
noyis. OHeprus CTalUMOHAPHOIO 3IEKTPOMArHUTHOIO IOJIS.
Teopema 00  OJHO3HAYHOCTH  pEIICHUS  YypaBHEHUH
CTAllMOHAPHOTO 3JIEKTPOMAarHUTHOro 1moJii. CKalsipHbI U
BEKTOPHBIH MOTEHNIUAIBl CTALMOHAPHOIO 3JIEKTPOMArHUTHOTO
nonst. YcioBus kanmuOpoBku. YpaBHenus Jlamaca u [lyaccona
UL BEKTOPOB CTALIMOHAPHOTO 3IEKTPOMAarHUTHOIO IOJIs
8 CraysipHBIA M BEKTOPHBIN NOTEHIHANBI dJeKTpoMarHuTHoro | Bemenme koHcnekTa | Koncmekr
nons. KanuOpoBouHas WMHBApUAHTHOCTb 3JIEKTPOMArHUTHBIX | JIEKIUU
noJjieid. YcioBus KanMOpOBKH: KyJOHOBCKas KanuOpoBka u | IToaroroska k | Koncnexkr; otBer 1o
kamubposka JlopeHua. YpasHenus Jlammaca, Ilyaccoa u | mpaktudeckoit pabore Teopuu paboThl
[Jamambepa ans CKaJIpHOTO M BEKTOPHOTO MOTEHIHAJIOB
3NIEKTPOMArHUTHOrO MoJs. MeTonpl pemieHus 3ajgad  Juist
MIEPEMEHHOTO 3JIEKTPOMarHUTHOTO TOJISL. Tenzop
3JIEKTPOMArHUTHOI'O HOJIS. YPAaBHEHUE JIBIXKECHUS 3apsDKCHHON
YaCTHIBI B DJIEKTPOMArHUTHOM I10JI€ B Y€THIPEXMEPHO opMe.
Jlarpanxuan u JeicTBre JUISL [IEPEMEHHOT0
3JIEKTPOMAarHUTHOTO Toiisl. BeiBon ypaBHenmii MakcBemna c
MIOMOIIIbIO BAPUALIMOHHBIX IPUHIUIIOB
9 TeH3op amekTpoMarHUTHOTO TONISL. YpaBHeHusi MakcBemia B | Bemenme koHcnekTa | Koncrmekr
YeThIpeXMEepHOH (opme. 4-NOTEHIMAI 3IEKTPOMArHUTHOTO | JIEKIHH
nojsl. DJIeKTpOMarHUTHbIE BOJIHBI B BemectBe. Popmyna | IToaroroska k | Koncnekr; orBer 1o
Makcgenna. DNeKTpOMarHuTHas Ipupoaa CBETA. | MpaKTHYeCcKOW padoTe TEOpHH pabOTHI
MoHoxpoMaTHyecKasi IUIOCKas 3JIEKTPOMAarHUTHas BOJIHA.
OTpakeHHe W TPEIOMIICHHE 3JIEKTPOMArHUTHBIX BOJH.
OHeprust U UMIIYJIbC 3JIEKTPOMArHUTHON BOJIHBL CIIEKTpalbHOE
pa3JoXeHHe. Yactnanao TOJISIPAU30BAHHBII CBET.
I'eomeTpuueckas OIITHKA. Ipenenst [IPUMEHUMOCTH
TEOMETPHUYECKON ONTHKH. M3iydeHne aIeKTpOMAarHUTHBIX
BOJIH. 3ana3bIBarolye HOTEHIUAIBL. IMoreniuansl
Jluenapa-Buxepra. Ilone cuctembl 3apsnoB Ha JaleKUX
paccrosaHusX oT Hee. JlumonpHoe wusnydeHue. Mszmyudenue
ObICTPO JBWKYIIErocs 3apsina. TopMokeHHE W3IydEeHHEM.
Paccesinue 3apspKeHHBIX YaCTHIL
10 OcHOBHBIC 3Talbl pa3BUTHS HWIEH KBAaHTOBOM MeXxaHHKH. | Benenue koHcriekta | KoHcrekr
KBanToBEIE CBOMCTBA OJICKTPOMArHuTHOT'O U3JTY4YCHUA. JICKIIMH
doroanekrpuueckuii  addexr. VpaBHenue DitniureiiHa. | [ToarotoBka k | Koncnekr; otBer 1o
O¢dexr Komnrona. I'nnoresa ne bpoitns. BomHosbie cBoiicTBa | npakTiyeckoit padote TEOpHHU pabOThI
4acTull. OnbITHI JI»BHccoHa u Jxepmepa.
OKclepUMEHTaJIbHBIE TOATBEPXKAEHUs TUnorespl ae bpoiis.
JupakIMOHHBIH OIBIT ¢ ABYMS IEISIMU
11 BosHoBast ¢yHKmms coctosHHMs yacThubl. CraTHcTHYeckas | Benenue koHcriekta | KoHcrekr
UHTEepIpeTalys BOIHOBOM GyHkuuu. [IpuHINI Cynepno3uuu | JeKIHH
cocrosanuii. CooTHomeHUs HeomnpeaeneHHocTe. ['panuna | [Toaroroska k | Koncnekr; otBer 1o
IMPUMEHUMOCTH KJIACCUYECKOT0 CII0C00a OMUCAHUS SIBICHUN MPAaKTUYECKOH paboTe TeopHu paboThI
12 BosHoBast ¢yHKmms coctosHHMs uacThubl. CratucTHyeckas | Benenue koHcriekta | KoHcrekr
UHTEepIpeTalys BOIHOBOM GyHkuuu. [IpuHINI Cynepno3uuu | JeKIUH
cocrosgnuii. CooTHomeHUs HeomnpeaeneHHocTe. ['panuna | IToaroroska k | Koncnekr; orBer 1o
MPHMEHHMOCTH KJTACCHYECKOTO C0c00a OMMCAaHUS SBICHUH TpaKkTHYecKoi pabore TEOpUH PabOThI
13 IIpencraBnenue ¢pusnuecKkux BeanyuH onepatopamu. Iloctynar| Benenue koHcriekta | KoHcrekr
O CIICKTPE BO3MOXKHBIX 3HAYEHUM (1)H3HQCCKOﬁ BCJIIMYUHBI. | JICKIITUH
Iloctynar o pacmpeneneHuun BepoATHOCTeW 1o cmekTpy| IToaroroska Kk | Koncnekt; otBeTr 1o
3HaueHUd (¢usnyeckod BenumuuHbl. OmucaHue COCTOSHUI| mMpakTHYecKOU pabore Teopuu paboThl
CHCTEMBI B KBaHTOBOI MEXaHUKE. ITonnebrit
KBaHTOBOMEXaHWYecKuil Habop. VYpaenenue Illpeauurepa.
IIpyHuMn OpUYMHHOCTH B KBaHTOBOM MexaHuke. CnuH
3JIeMEHTapHbIX yacTull. OnepaTopsl ClIMHA
14 dusuka MHMKpOMHUpAa M €€ COBPEMEHHOe cocTosHue. | Benenue koHcriekta | KoHncmekr
@DyHaMeHTaIbHbIE B3aUMOJCHCTBUS M HMX XapaKTEPUCTHKH. | JICKIIUH
Knaccugukanust agponoB. bapuonsr u me3oHbl. CtpanHbie u | ITogroroska Kk | Koncnekr; otBeTr 1o

Teopuu pabOThI
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Antnvactunel. Teopun [upaka n @eiinmana. OTKpbITHE
MO3UTPOHA U aHTUIPOTOHA

15

3aKoHBI COXpAaHEHUSI W CHUMMETpUH. lIpocTpaHCTBeHHBIE U
BHYTPEHHHE CUMMETpUH. ToOuHBIE BHYTPEHHHE 3aKOHBI
COXPaHEeHUS: 3aKOHBI COXPAHEHHUS HJIEKTPUIECKOTO OApHOHHOTO
W JICNTOHHBIX 3apsAnoB. HeTouHble 3aKOHBI COXpaHEHUS.
W3zocummeTprst M W30MYJIBTHIUIETHL. 3aKOH COXpaHEHHs
n3ocnyHa. YHUTapHas cuMMeTpusi. CynepMyJIbTHILUICTHI

Benenune
JIEKIIAH

KOHCIICKTa

Koncnekr

IToaroroBka K
MPaKTUYECKOW paboTe

Koncnexr;
TEOpPHH PaOOTHI

OTBET o

16

Jlentonpl W KBapkM Kak (yHIAMEHTaJbHbIE YaCTHIIBL.
KBapkoBasi cTpykTypa OapHOHOB M Me30HOB. KBaHTOBBIC
npouecchl.  XapakTepUCTHKHA  KBAHTOBBIX  IIPOLIECCOB.
BeposTHOCTE pacmaga W cpelHee BpeMs JKU3HH YacCTHUIIBL.
O¢ddexTHBHOE IONEpeYyHOE CEYEHHUE peaKkluu. OBOJIOIHS
KBaHTOBOW cuctembl. OmepaTtop »dBOMIONMN. AMIDTUTYOA
BEPOATHOCTH IepexoioB. KBaHTOBas Teopus B3aUMOJCHCTBUS
gactun. Teopus Bo3mymieHui. Jmarpammer @eitHmana.
OOMEHHBII MeXaHu3M  B3auMoJeHCTBUH.  DdQeKTUBHBIN
pammyc. KsanTtoBast snextpogmHamuka. POTOH Kak KBaHT
3JIEKTPOMArHUTHOTIO B3aUMOJIeICTBYS. KanubpoBounas
MHBapUAHTHOCTh Teopuu. beamaccoBocTh (oTOHA

Benenue
JIEKIIMH

KOHCIICKTa

Koncmekr

IToaroroska K
MPAaKTUYECKOW paboTe

Koncnexr;
TEOpPHH PaOOTHI

OTBET o

17

CunbHble B3aumopencTBus. Teopust simepHbIX cuin HOKaBbL.
KsanrtoBas xpomoauHamuka. ['JH0OHBI Kak KBAaHTBI CHJIBHOTO
B3anMoJeiicTBus. HeBbuieTanne kBapkoB u3 ajpona. CnaObie
B3aUMOJICHCTBHUS.  XapakTepHble  OCOOCHHOCTH  CIIaOBbIX
nporeccoB. Teopuss ciaboro B3aumojeiictBusi  Depmu.
VYHudukanus 371eKTPOMarHUTHBIX U CJIA0bIX B3aMMOJCHCTBUH.
Teopust 3JIEKTPOCIaboro B3aMMOJIEHCTBHS
Baitn6epra-Canama-I'ipmoy.  OTKpbITUE KBaHTOB — €1aboro
B3aumoyeiicteus. CraHmapTHas Mojenb. KanuOpoBOYHBIC
cummerpun. Mexanusm Xwurrca. [lowcku eauHoil Teopuu
(hyHIaMeHTaIbHBIX B3aMMO/ICHCTBUI. TIpoGnema
CTaOMIBHOCTH NpoTOoHA. bapuonHnas acummMerpus BeeneHHoi

Benenue
JIEKIIMH

KOHCIICKTa

KoHncmekr

[Hoaroroska K
IpaKTU4IeCKo paboTe

Koncnekr;
TEOpuH paboThI

OTBCT Io

18

KsanToBomexannueckast Teopust aroma. Ilytm moctpoenus
KBaHTOBOW  Teopun aroma. Atom  Pesepdopma, ero
HeycToiuuBocTh. bopoBckas Teopus aromMa BOAOpOJA.
VYpasuenue llpeaunrepa i 4acTULBI B LIEHTPAJILHOM IIOJE.
VcaoBHus CYIIECTBOBaHUS (DPU3UYECKOTO PEIICHUs YpaBHEHHS
Ipenunrepa ast BOAOPOAONOJO00HOTO aTOMa. Y POBHH SHEPIUH,
TJIABHOE KBAHTOBOE YHCJIO. BeposATHOCTh MPOCTPaHCTBEHHOTO
pacripeliesieHdss  JJIEKTpOHa B aToMe. A3MMyTalbHOE U
MarHuTHOE KBaHTOBBIE Yucia. V3mydyeHne BOZOpOIONI0A00HOTO
atoma. MomeHT ummnyibca GortoHa. [Ipasuna or6opa. @opmyna
Bansmepa 1 ocHOBHBIE criekTpasbHble cepur. CIIMH AJIEKTPOHA.
Bo3onsl u ¢depmuonsl. IIpaBuio crnoxeHHs MeXaHHMYECKHX
MOMEHTOB. [ MPOMarHWTHOE OTHOIIEHHE JJIsI OpPOHUTAIBHOTO H
CIIMHOBOTO MOMEHTOB. Pe3ynbTupyromuii MarHuTHbII MOMEHT.
CnuH-opOuTanpHOE  B3amMmozelcTBue. TOHKas — CTpyKTypa
muHui. ITocTosiHHas TOHKOM CTPYKTypbl. MHOTO3JEKTPOHHBIE
atomsbl. [Ipuniun Ilaynu. DaeKTpoHHBIE CIOM M 00O0JIOYKH.
OnexTpoHHas KOH(QUIYpals MHOTO3JIEKTPOHHBIX aTOMOB U
HepuoauuecKkas cucTeMa 3JIeMeHTOB. I[IpaBuia orbopa mpu
W3JTYy4E€HUH MHOTORJIEKTPOHHBIX aToMOB. Kitaccudyeckue Moaenu
MoJigpu3aliuu U MPOBOAUMOCTH. HpOBO)II/IMOCTb MCTAJIJIOB.
DJNeKTpUUeCKHi TOK B IUIa3Me. DJIEeMEHTHl (DU3UKH Ta30BBIX
paspsaoB. Tumnsl cBsizel aTOMOB B TBEPBIX Tenax. Paciienienne
SHEPreTUYECKUX YPOBHEH BO B3aHMMOJCHCTBYIOIIMX CHCTEMax
aTOMOB

Benenune
JIEKIIAH

KOHCIICKTa

Koncnekr

BrInonmHeHne IOMarIHero
3a7aHus (KOHCIIEKTa)

JomanrHee
(KOHCHIEKT)

3aJlaHuC

19

Mopens AByXaTOMHOI IEMOYKH ¢ MOTCHIHAIBHBIM pelbehoM
IpsAMOYronbHOH (Gopmbl. OOpa3oBaHNE YHEPreTUUECKUX 30H.
JlucniepcuoHHble KpHBBIE Ul CBOOOJHOIO JIIEKTPOHA H
9NeKTpoHa B KpucTtamie. IloHstue 3GQEKTUBHON MacChl.
Kpasuuactuupl. CoOCTBEeHHass M IpUMECHAs IPOBOAUMOCTD

MOJYIPOBOAHUKOB. Konrakr JIBYX BBIPOIK/ICHHBIX
MOJYNPOBOAHUKOB. IIpuHIMI NeficTBUS MOTYNIPOBOIHUKOBOTO
nasepa. CBepXTeKy4ecTb: KBaHTOBasI MO/JIEITh u

JABYXOKUAKOCTHAs (beHOMeHOJ'IOFI/ISI. (OCHOBHEBIC IIOHSTHS TEOpUU

BeaeHHe KOHCIICKTa

JICKIIMHT

Koncnekr

BrinonHeHue JOMalIHEro
3amaHus (KOHCIIEKTa)

JlomanrHee
(KOHCIIEKT)

3aJlaHuC
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CBEPXIPOBOJHMOCTH.

Jlentonsl u anponsl. Hyknonsl. Ilonarue uzocnuHa. DHeprus
CBSI3M B snape. Buapl snepHBIX peakuuil U HX OLEHOYHAs
sHepretuka. Peaknus nenenus. IlpoGiema pasneneHus
u3oronoB. KanenbHas u o6osoueunas mozenu sapa. Gopmyna
Beitnzekkepa. Maruyeckue uyucina. IIpobiema J0AT0XKUBYIIUX
CBEPXTSIKEIIBIX 2JIEMEHTOB

20 VrpasnsieMblif TEpMOSAEPHBIA CHHTE3: BUJ] peakiuil, kputepuii | Bexenne koHcnekTa | Koncmekr
Jloycona, BapuaHTBl peayn3alli. PaauoakTHBHOCTb. 3aKOH | JIEKIIUH
pasinoaKTUBHOTO pacnaja. CpaBHHUTEIIbHAS oueHKa | Bemmonnenune nomammbero | Jlomaminee 3aaHHe
IPOHUKAIOMIEH CIIOCOOHOCTU pa3lIMYHBIX BUAOB pajualuM. | 3amaHus (KOHCIIEKTa) (KOHCHEKT)
EnuHuibr u3smepeHuii B paananioHHoit ¢pusuke. [ormomeHHas,
SKBUBAJICHTHAst W  OKCIO3UIMOHHAS  JO3bl.  DJIEMEHTHI
pajMallMOHHONW KyJbTYphl. DHEPIus OTHAuu NPHU H3ITy4eHUH
KBaHTa. SlnepHbId ramma-pe3oHaHc 0e3 ornauu. [IpumeHeHHs
AT'P. Usmepenue cBepXMaslbIX YacTOTHBIX cOBUTOB. CBS3b
MEX]Y pauycoM 0OMEHHOTO B3aUMOJICUCTBHSI M MacCOU IMOKOS
€ro MepeHOCYNKOB. UeThIpe BHa B3aUMOAEHCTBHSL, UX 00BEKTHI
U TEpeHOCYHKH. [IpUHIMIBI CHUMMETPUHM B MHKPOMHpE.
Hecoxpanenne P-getHOCTH. CnupansHOCTh YaCTHII.
DyHIaMEHTAIBHOCTh CPT-cummerpuu. OcHOBHBIE
MIPEJICTABICHUs] KBAaHTOBOW 3JICKTPOJUMHAMHUKH W €€ TpyIma
cummMetpun. [lapToHHas Mozaens HYKJIOHOB. CXxeMa CHIIBHOTO
B3aUMOJICHCTBUSL MEXAY aJpoHaMu. BasleHTHble W MOpPCKHE
KBapKH. ACUMITOTHYECKasi cCB000/Ia U KOHPAWHMEHT KBapPKOB.
M3ocrimH, cTpaHHOCTH, 4dapMm, TIpelecTb B  KBaHTOBOH
XPOMOANHAMHUKE. DnemeHTapHas cxema ciaboro
B3aUMOJICHCTBHUS. DIleKTpocaaboe B3aWMOJCHCTBUE H  €ro
rpynna CHUMMETpuH. Benukoe oObequHEHHE: TpyIIa
CHMMETPHH, BOBMOKHOCTb IIPOBEPKH, CTAOMIIBHOCTH MaTEepHH.
0030p (yHIaMEHTAIBHBIX B3aUMOJICHCTBUI 10 KOHCTaHTE
cBs13u. HavanpHbli aTan sosonnn Beenennoit
Copep:kaHue caMOCTOATEIbHOM PadoThl 10 AMCIMIIJIMHE HA BHIOOP
Coaep:xanue I[IpoayKTbI e TEILHOCTH
Ne n/m TeMbl IHCHUTINHBI CAMOCTOSITeIbHOM
padoTsl
1 Kunematnka  mMartepuanbHOil  TOYKM B JekapToBbIX | VHamBuayanpHoe 3amanue | KoHcmekt
KoopauHatax. MHTerpupoBanue BTOporo 3akoHa HeioToHa. | (3amaum MOBBILLICHHON
OO6o0menHple KOOpAWHATHL.  [IpUHIMI ~ HAWMMEHBIIETO | CIIOKHOCTH)
aeiicreus. Ilpunuun otHocutensHoctn amunes. @yuxkuus | PedepatuBHas pabota Pedepar
Jlarpamxa CBOOOJIHOM 4aCTHILBL. TpoexrtHas pabota, yuactue | IIpoekT, IOKIa, HaydHas
B pabore KpyXKKa IO | CTaTbs
ACTPOHOMHUHU
2 Oynkius Jlarpamka cucremsl yacTui. Yriosas ckopocTk. | MHnuBunyanpHoe 3amanue | Koncmekr
Tenzop wunHepuuu. MOMEHT WMITyJbca TBEpAOTO Tena. | (3amauu MOBBILLICHHON
ConpuKOoCHOBEHHE TBEPIBIX Te. JBmwxenue B | CIJIO)KHOCTH)
HEMHEPLHUAIBHOM CHCTeME OTCUeTa PedeparusHas paboTa Pedepar
IIpoekTHas pabota, yuactue | Ilpoexr, noknan, Hay4Has
B pabore KpyXKa IO | CTaThs
ACTPOHOMMU
3  Pueprus. Wmmynec. Lentp wunepuun. MomeHT wummynbca. | VHmuBuayanbHoe 3amaHue | KoHCrekT
OpnHomepHoe aBwxkeHue. [IpuBeneHHass macca. JIpwkenue B | (3amauu MOBBIIICHHON
LHeHTpadbHOM — mosie.  KemmepoBa — 3amada.  YpaBHEHHS | CIIOKHOCTH)
[amunbToHa. YpasHeHus ['amuabToHa-SAko0u
4 Ammabarndecknie wuHBapuaHThl. CBoOomHbie omHOMepHBIe | MHmuBumyansHoe 3amanue | KoHcmekr
konebanus. Boiyxxnennsie konebanus. Konebanus cucrem co | (3amaun MOBBIILIEHHOH
MHOTMMHU CTETIeHSIMH CcBOOOJIbI. 3aryxarouiye KojieOaHus. | CI0XKHOCTH)
BeiHyX/eHHBIE ~— KoneOaHMS  TIPM  HAmM4IMH  TpeHus. | PedepartuHas pabora Pedepar
[Tapamerpuueckuii pe3oHaHC. AHTapMOHUYECKHE KoJeOaHHs IpoexrHas pabora, yuactue | IIpoekr, moKknan, HaydHas
B paboTe KpyXKKa IO | CTaThs
ACTPOHOMHUHU
5 Ckopoctb pacnpocTpaHeHus: B3auMogneiictBuil. Wurepsan. | MunuBunyansHoe 3amanue | Koncmekr
Co0cTBeHHOE BpeMsl. IIpeoOpazoBanue Jlopenua. | (3amaun MOBBIILICHHOH
[IpeoOpasoBanue ckopocTtu. UYeTblpexMepHbIE BEKTOPHI. | CI0XXHOCTH)
Oneprusa M wmmnyinbc. YerslpexmepHblii uMnynsc. Pacnan | Pedeparusnas paborta Pedepar

JacTull. anyrI/Ie CTOJIKHOBCHHMS 4YaCTHI]

IIpoekTHas pabora, yuactue

IIpoexr, moknan, HaydHas
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B paboTe KpyXKKa IO | CTaThs
aCTPOHOMHUU

6 OcCHOBHBIE TIOHSATHUSI DJJEKTPOAMHAMHKH: dJiekTpuueckuil | MumuBuayansHoe 3amanne | Koncmekr
3apsi, ONEKTPUYECKUH  TOK, OJIIEKTPUYECKUH  auIoib, | (3amadd MOBBIILIEHHOH
JUIONBHBIT MOMEHT, AWMOJIBHBIA MOMEHT 3JIEKTPUYECKOTO | CIO0KHOCTH)
TOKa.  OIEKTpUYeCKMe€ W MAarHuTHble  MyJbTHHONH. | PedeparuBHas pabora Pedepar
BHCKTpI/I‘IeCKaﬂ U MarHuTHasi HaOpsSXKXCHHOCTU. BeKTOpLI HpOGKTHaﬂ pa60Ta’ y4dacTtue HpOCKT, JOKJIaJl, Hay4YHas
MAarHHTHOM HHIYKIMHU M 3JIEKTPUYECKOTO cMemeHus. IIoTok | B paGore Kpykka IO | cTaThs
5JIEKTPMYECKOTO ¥ MAarHMTHOTO MOJIsA. OJIEKTPMYECKHE H | acTPOHOMHH
MarHuTHblE  CHJIOBBIE  JIMHHUH. OneKkTpocTaTnyecKuit
noreHnuan.  Ilagenne  HanpsbkeHus.  ComnpoTHBICHHE
mpoBoganka © 3akoH Owma. 3akon Kymona, 3akon
JJEKTPOMAarHUTHON MHAYKUIMHU. CHCTEMBI €MHUL] U3MEPEHHS
(Gu3NUECKUX BEJIMYMH. OJICKTPOIBIDKYINAs CWiIa. 3aKOH
JLxoyns-Jlenna

7 CrannoHapHO€  JJEKTpOMAarHuTHOe  moie.  YpaBHeHus | WumuBuayanpHoe 3amanne | Koncmekr
MakcBesuia Uil CTAllMOHAPHOTO 3JIEKTPOMArHUTHOTO NOJA B | (3amaun MOBBIILIEHHOH
nuddepeHnmansHoii U uHTErpanbHor (opme. ['paHHUHBIC | CIO0XKHOCTH)
YCJIOBHA AJIs BEKTOPOB CTALMOHAPHOIO 3JIEKTPOMArHuUTHOro | PedepaTuBHas padorta Pedepar
nons. DHEPrHs CTAaHOHAPHOIO DIEKTPOMATHHTHOTO Monsd. | IlpoekTHas paGota, yaactue | IIpOEKT, JOKIai, HaydHAs
TeopeMa 00 OOHO3HAYHOCTHU peueHusn ypaBHeHI/II7I B pa60Te Kpy»XKa 10 | CTaThA
CTalMOHAPHOTO 3JIEKTPOMArHUTHOrO moiis. CKalspHBIA M | acTpoHOMHH
BEKTOPHBIN MOTEHIMAIBI CTAIlMOHAPHOTO 3IEKTPOMATHUTHOTO
moJisi. Y cioBus kanuOpoBku. Y paBHenus Jlamnaca u [Tyaccona
JUISL BEKTOPOB CTAIIIOHAPHOTO 3J€KTPOMArHUTHOTO MOJIsI

8 CraisipHBId ¥ BEKTOPHBIM MOTEHIHAIBI dJIeKTpoMarHUTHOTO | MHmuBuayansHoe 3amanne | Koncmekr
noisa. KanuOpoBouHass WHBapHAHTHOCTH BJISKTPOMArHUTHBIX | (3amadn MIOBBIIICHHOM
roJjiei. YcJI0BUS KaJMOPOBKH: KYJIIOHOBCKas KaJMOpPOBKa M | CJI0KHOCTH)
kanuOpoBka Jlopenna. YpaeHenus Jlamnaca, Ilyaccoma u | PedepartmBHas paborta Pedepar
Hanambepa 1y CKausSpHOTO M BEKTOPHOTO MOTEHIMANOB | [IpoekTHas paboTa, yyactue | IIpoeKT, mMOKnan, HaydHas
OJICKTPOMArHuTHOT'O  ITOJIA. Meronst pemieHuA 3amad  ajId B pa60Te Kpy>KKa 110 | CTaThbsA
TICPEMEHHOI0 OJICKTPOMArHuTHOI'O I10J14. TeHSOp ACTPOHOMUM
3JIEKTPOMAarHUTHOTO TOJISI. YpaBHeHne JIBIDKEHUS
3apsOKEHHOM YacTHLbI B 3JEKTPOMarHUTHOM IIOJiE B
yeTbipexMepHol  Qopme. JlarpamwkuaH W JACUCTBHE IS
MEPEMEHHOTO 3JIEKTPOMarHUTHOro nois. BeiBox ypaBHeHui
MakcBesuia ¢ MOMOIIBI0 BAPHALIMOHHBIX ITPUHIUIIOB

9 Ten3op anekTpomMarHuTHOrO nosid. YpaBHeHus Makceemna B | MunuBunyansHoe 3amanue | Koncmekr
YeTBIpeXMepHOi (opMe. 4-TIOTEHIHMAN 3JIEKTPOMAarHUTHOTO | (3amaum MIOBBIIICHHOM
nojs. DJNeKTpOMAarHUTHbIE BOJNHBI B BemectBe. Popmyna | CiIoxHOCTH)
Makcgena. OneKTpoMarHuTHas pupoaa ceeta. | PedeparusHas pabora Pedepar
MOHOXpOMaTI/l‘{eCKaﬂ IUIOCKas DJJICKTpOMAarHuTHas BOJIHA. HpOeKTHaﬂ pa60Ta, y4dacTue HpoeKT, JOKJIaZl, Hay4YHas
OTpakeHHe ¥ NPENOMIICHHE BJIEKTPOMArHWTHBIX BOJH. | B paboTe KpykKKa IO | CTaThs
9Heprnﬂ n HUMITYJIBC 3H6KTp0MaFHHTHOﬁ BOJIHBI. ACTpOHOMMHU
CrexrpaipHOe pasiiokeHne. YacTHYHO NOJISIPU30BaHHBIN
cBeT. ['eomerpuueckass onrtuka. Ilpenensl mpuUMEeHHMOCTH
reOMETPUYECKON ONTUKU. V3mydeHue 3IeKTpOMarHUTHBIX
BOJIH. 3ana3apIBalOIMe  MOTEHIHABI. [ToTenunanst
JInenapa-Buxepra. Ilone cuctempl 3apsioB Ha JajeKHX
paccrosiHUsIX OT Hee. JlumonbHoe wu3nmydeHue. M3nmydenue
OBICTPO JBMXKYILIEToCcs 3apsiga. TopMoXKeHHe H3Iy4eHHEM.
PaccesHue 3apsiykeHHBIX YaCTHIL

8 OcHOBHBIE JTambl pPa3BUTHS WUAEH KBaHTOBOM MexaHuku. | MunuBuayanmpHOe 3amanue | Koncmekr
KBaHTOBBIE ~ CBOHCTBa  BIEKTPOMArHUTHOTO  H3JIy4eHHUs. | (3amaun MOBBIIICHHO M
®dotosnekTpuueckuit  dpdexT. YpaBHeHHE OHHINTEWHA. | CIOKHOCTH)
O¢dexr Komnrona. I'mmortesa ne bpoitma. BomHaosele | Pedepatusnas paGora Pedepar
cpoiictBa vactui. Ombitel  J[3Buccona wu  Jhxepmepa. | IlpoextHas paGota, yaactue | IIpOeKT, JOKIaa, HaydHas
OKcHepUMEHTalbHBIE NOATBEPKICHN THIIOTE3El A€ bpoinsa. | B pabore KpykKa IO | CTaThs
JnpakMOHHBIH ONBIT ¢ ABYMS LIETISIMU ACTPOHOMHH

10 OcHOBHBIE 3Tamnbl pPa3BUTHS HIeH KBaHTOBOM MexaHuku. | MHmuBunyanbHoe 3amanue | Koncmekr
KBaHnTOBBIE  CBOHCTBa  BIEKTPOMArHWTHOTO  W3JIy4eHHs. | (3amaun MIOBBIIICHHO M
®dotosnekTpuueckuit  dpdexT. YpaBHeHHE OHHINTEWHA. | CIOKHOCTH)
Oddexr Komnrona. I'mmortesa ne bpoitma. Bomosele | Pedeparusnas paGora Pedepar
cporictBa vactuil. Ombiter  J[3Buccona wu  Jhxepmepa. | IlpoextHas paGota, yaactue | IIpOeKT, JOKIaa, HaydHas

OkcrepUMeHTalbHbIE NOATBEPXKICHUS TUNOTE3bl e bpoiins.
JubpakMOHHBII ONBIT ¢ ABYMS LIETSIMU

B  pabore
ACTPOHOMHMHU

KpyXKa 10

CTaThbA
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11 BonnoBas ¢yHkuusi cocrostaus uyactuipl. Craructuyeckas | WuaumBuayaneHoe 3amanue | KoHcmekt
UHTEpHpeTaIus BOJIHOBOH byHKIMY. Mpunuun | (3amauu HOBBIIEHHOM
CYNEePIO3UIINH COCTOSTHHH. COOTHOIICHUSI | CJIOKHOCTH)
HEOIPEJEICHHOCTEN. I'pannna npuMenuMocty | PedeparuBnas paboTa Pedepar
KJIACCHYECKOI'0 CIIoco0a OMUcaHus sIBICHUI IIpoekTHas pabota, yuactue | Ilpoexr, noknan, Hay4Has
B paboTe KpyXKKa IO | CTaThs
aCTPOHOMHUU
12 BonuoBass ¢yHkuus cocrostHus uactuiel. Cratuctuueckas | MuaumBuayanbHoe 3amanue | KoHcmekt
UHTEpHpeTaIys BOJIHOBOM ¢byHKIMY. Mpunnun | (3amauu HOBBIIEHHOM
CYNEepPIO3UIINH COCTOSTHHH. COOTHOIICHHSI | CJIOKHOCTH)
HEOIPEJEIECHHOCTEN. I'pannna npumeHuMocTy | PedepatuBHas pabora Pedepar
KIIaCCHYECKOT0 CIIOC00a OMMCaHMUS SIBICHUH IIpoekTHas pabota, yuactue | IIpoekrt, noknan, Hay4Has
B paboTe KpyXka IO | CTaTbs
ACTPOHOMMHU
13 IMpencraBnenne  (u3MUECKWX  BEIWYMH  omeparopamu. | MuaumBunayansHoe 3aganue | KoHcmekT
ITocTynar o cHekTpe BO3MOXHBIX 3HaueHUH Quinueckoll | (3amaun HOBBIIEHHOM
BeJIMUUHEL [locTymaT o pacIpefeneHHd BEpOATHOCTEH IO | CIO0KHOCTH)
CTeKTpy 3HaueHMd ¢usudeckoll BenuumHbel. Onmcanue | PedepatuBas paGora Pedepar
COCTOSIHMH CHCTEMBI B KBaHTOBOM Mexanuke. Ilommbri | IlpoextHas paGota, yaactue | IIpOeKT, JOKIai, HaydHas
KBaHTOBOMEXaHWYECKuM HaOop. Ypasuenue Ilpenunrepa. | B paboTe Kpykka IO | CTaThs
[lpyHIMn NPHYMHHOCTH B KBAHTOBOM Mexanuke. CIHH | acTpoHOMHM
JIeMEHTapHbIX dacTull. OnepaTopsl ClIMHA
14 ®du3znka MHKpOMHpa W €€ CcoBpeMeHHoe cocTtostHue. | MumuBuayansHoe 3amanue | Koncmekr
DyHIaMeHTalbHbIe B3aUMOJICHCTBUS U UX XapaKTEPUCTUKH. | (3amadu HOBBIIEHHON
Knaccuduxkarms aaponoB. bapronsl 1 Me30HbI. CTpaHHBIC U | CIO0KHOCTH)
oyapoBaHHbIe yacTuIbl. Knaccudukaims dactun o BpeMenn | PedepartusHas pabora Pedepar
JKM3HM:  CTaOMJIbHBIE — YACTHLGI, KBasUCTaOWIbHble M | [IpoexTHas paboTa, yuactue | IIpoexT, moKnaj, HaydHas
pe3oHaHCchl. AHTuyacTuipbl. Teopun [lupaka u QelinMana. | B paGoTe KpyKKa IO | CTaThs
OTKpLITI/Ie TIO3UTPOHA U AaHTUIIPOTOHA ACTPOHOMUM
15 3akoHBl coxpaHeHus U cumMmerpun. [IpoctpanctBennbie u | WumuBuayansHOe 3amanue | Koncmekr
BHYTPEHHHE CHMMETpUM. TOYHBIE BHYTPEHHHE 3aKOHBI | (3amadu HOBBIIEHHON
COXpaHeHHs: 3aKOHBI COXpAaHEHUS  JJIEKTPHUUYECKOTO | CIOKHOCTH)
0apHOHHOTO M JIENTOHHBIX 3apsnoB. HeTouHele 3akoHbI | PedeparuBnas pabora Pedepar
coxpaHeHHs. M3ocuMMmeTpHs M H30MYIBTHIUICTHL. 3aKOH | IIpoekTHas paGota, yaactue | IIpOEKT, JOKIai, HaydHAs
COXpaHCHUS H30CITUHA. yHl/lTapHaﬂ CUMMCTpPUA. B paﬁoTe Kpy»XKa 0 | CcTaThA
CynepMyJIbTUILIETH ACTPOHOMMHU
16 JlenToHBI W KBapKH Kak (yHIaMeHTalbHble 4YacTHUbL | WMHouBuayanpHoe 3amanue | KoHcmekr
KBapkoBasi crpykTypa OapuoHOB M Me30HOB. KBaHTOBbIE | (3amauu MOBBILLICHHON
mporeccel.  XapaKTePUCTHUKM  KBAHTOBBIX  IPOLIECCOB. | CJIO0XKHOCTH)
BepoarHocTs pacnaja M cpelHee BpeMs KU3HM dacTulbl. | PedepartuBHas paborta Pedepar
OddexruBHoe mnonepeuHoe cedyeHue peakuuu. JBomouus | [IpoextHas pabota, yuactue | IIpoekr, J0oKIaj, HayuHAs
KBaHTOBOH cucteMbl. OmepaTop 3BOMIOLMH. AMIUIMTYJIAa | B paboTe KpykKKa IO | CTaThs
BEPOATHOCTH IIepexo0B. KBaHTOBas T€OPHA B3aUMOICHCTBHSA | acTPOHOMHUM
yactul. Teopus Bo3mymeHuid. Jluarpammel @eifHMaHa.
OOMeHHBIH MexaHu3M  B3aumozeucTBuid. DddekTuBHBIN
pamuyc. KBanrtoBast snexTpoauHamuka. ©OTOH Kak KBaHT
9JIEKTPOMAarHUTHOTO  B3amMojeWcTBus.  KammOpoBounas
HMHBAapUaHTHOCTh Teopuu. besamaccoBocTh (hoToHA
17 CunbHble B3aumogencTBus. Teopus spepHeix cun lOxasel. | MHnuBunyansHoe 3amanue | Koncmekr
KBanToBas xpomoauHamMuKa. [ JIIOOHBI Kak KBaHThl CHJIBHOTO | (3amauu MOBBILLICHHON
B3anMmoJeiicTBus. HeBbulieTanne kBapkoB u3 anpoHa. Cnabble | CI0XKHOCTH)
B3aMMOZEHCTBUA.  XapaKTepHble 0coOeHHOCTHM  cnabbix | PedepatusHas paGora Pedepar
npouecco. Teopus cmaboro Bzammopedcteus ®Depmu. | TIpoextHas pabota, yuactue | IIpoekT, JoKiaj, HaydHas
VHuduKanys 37€KTPOMarHUTHBIX U C1a0bIX B3aUMOIGHCTBUN. | B paboTe KpykKka IO | CTAaThs
Teopus a5eKTpocaadoro B3aMMOJIEHCTBHS | acTPOHOMHUH
BaiinoOepra-Canama-I'msmoy. OTKpbITHE KBaHTOB Cl1aboro
B3aumogeiicteus. CranmaptHas Mojenb. KamuOpoBouHble
cummerpuu. Mexanusm Xwurrca. Iloucku enumHoOi Teopuu
(byHIaMeHTaIbHBIX B3aUMOJICHICTBHHN. [Ipobnema
cTabMIbHOCTH NpOoTOHA. bapronHas acumMeTpus BeenenHoit
18 KBanroBomexanudeckass Teopust aroma. Ilyru moctpoenust | WnaumBupyaneHoe 3amanue | Koncnext
KBaHTOBOM Teopuu aroma. Artom Pesepdopma, ero | (3amaun MOBBIILICHHO M
HEYCTOWYMBOCTh. bOpOBCKas Teopusi aromMa BOJOPOAA. | CJIOXKHOCTH)
Vpasuenue llpeaunrepa mid yacTHLB! B LIEHTpaIbHOM Hone. | PedepaTnBHas paborta Pedepar

VYcnoBus CymecTBOBaHUs (PU3MUECKOTO PELICHHs ypaBHEHUS
penunrepa s BOJOPOAOHOAOOHOr0 aroMa. YpPOBHU

IIpoexTtHas paboTa, yuactue
B paboTre KpyKKa IO

IIpoexr, moknan, HaydHas
CTaThs

Crpannna 17 u3 31




Hampasnenue noaroroBku: 44.03.05 ITenaroruueckoe odpasoBanue (¢ ABYMs IMPO(UISIMI ITOJTOTOBKH)
Hamnpasnernocts (mpoduis): «Matematukay u «Du3uka»
Pabouyas nporpamma auctmmumasl «Teopernueckas husnka»

SHEPrHH, TIJIABHOE KBAaHTOBOE  4YHCIO. BeposTHOCTH | acTpOHOMHUH
MIPOCTPAHCTBEHHOT'O0 pACIpE/EIeHUs] JJIEKTPOHa B aTOMe.
A3UMyTanpHOE W MarHUTHOE KBAaHTOBBIE 4Hcia. M3mydeHne
BOJIOPOZIONIONOOHOTO aTtoMa. MOMEHT wuMmIylibca (OTOHa.
IIpaBuna or6opa. Popmyna bBambmepa W OCHOBHBIC
criekTpasibHble cepul. CIMH 371eKTpoHa. bo30HbI 1 (hepMUOHBL.

Ipasuino CIIOKEHUS MEXaHUYECKHX MOMEHTOB.
I'mpomarHuTHOE OTHOIIEHHE JUIS OPOUTAIBHOTO ¥ CIIMHOBOTO
MOMEHTOB.  Pe3ynmpTHpYIOIIM  MAarHUTHBIA ~ MOMEHT.

CruH-opOuTtansHoe B3auMojeiicTBue. TOHKas CTpyKTypa
nuaui. [locTossHHAS TOHKOW CTPYKTYpPBl. MHOTO3JIEKTPOHHBIE
atoMbl. [Tpuaiun [Maynu. DieKTpOHHBIE CIOM M OOOJIOYKH.
OJeKTpOHHAss KOH(PUrypauusi MHOTO3JIEKTPOHHBIX aTOMOB M
neproanyecKas cucremMa siaeMeHTtoB. [IpaBunma orGopa mpu
W3IY4eHUH MHOTO3JIEKTPOHHBIX aToMoB. Kiaccuueckue
MOJENH TOJSPU3AIMHd M HpoBOAUMOCTH. IIpoBomuMocTh
METaJUIOB. DJIEKTPUYECKUH TOK B ITUIa3Me. DJIeMeHThl (U3UKU
ra30BBIX pa3psmoB. THIBI CBS3eH aTOMOB B TBEPIBIX TeNax.

Pacmerienne 9HEPreTHUCSCKUX ypOBHE#H BO
B3aMMO/ICHCTBYIOIINX CHCTEMaX aTOMOB

19 Mojzenb ABYXaTOMHOM [IEMOYKHU C MOTEHIUATIBHBIM penbedoM | MHauBuayanbHOe 3amanue | KoHcmekrt
npsAMOYToNBHON (Gopmbl. OOpa30BaHHE YHEPreTUYCCKUX 30H. | (3amadun HOBBIIICHHON
JIMCTiepCHOHHBIE KPHBBIE Ui CBOOOJHOTO JJIEKTPOHA U | CIOXHOCTH)
snmekTpoHa B kpucramie. Ilomatwe sddextuBHON Macchl | Pedeparusas pabora Pedepar
KpasuyacTunpl. CoOcTBeHHas M NMPUMECHAS NMPOBOAMMOCTH | [IpoekTHas paboTa, yuactue | IIpoexT, HoKnaj, HaydHas
MOJTyIPOBOAHHUKOB. KonTakt IBYX BBEIPOKJICHHEIX | B paboTe KPYKKa IO | CTaThs
MOJTYTIPOBOIHUKOB. TIpuHnun JeHCTBHS | acTpoHOMHH

HOJTyIPOBOAHUKOBOTO Ja3epa. CBepXTeKydecTh: KBAHTOBAsS
MOJedb M JBYXKUAKOCTHas ¢eHoMeHonorus. OCHOBHBIE
HOHATHSA TEOPUH CBEPXIPOBOAUMOCTH.

Jlenrrons! u anpoHsl. Hykionsl. ITonaTue nzocnuxa. DHeprus
CBS3M B sape. Bumsl sOmepHBIX peakimuii M WX OIEHOYHAs
sHepretuka. Peaknus peneHus. IlpoGnema pasneneHus
n3otonoB. KanensHast u o6ono4yeunast Mmojenu siapa. @opmyna
Beiinzexkepa. Marndeckue uucia. [Ipobnema 10aroxkuBymmx
CBCPXTSKECIIBIX DJICMCHTOB

20 Vipapnsemblii  TepMOsSAEpHBIH  CHHTE3: BHI peakuuil, | MuauBunyanpHoe 3aganue | KoHcmekr
KpUTepuit Jloycona, BapPHAHTEI peanuzanuy. | (3amadu MOBBIILIEHHOH
PanuoakTuBHOCTE.  3aKOH  PaJMOAKTHBHOIO  PAaclana. | CIO0XHOCTH)

CpaBHuTeNnbHAs ~ OLEHKa  MpoHHKaromell  cmocobHocTn | PedepartusHas paGora Pedepar

pasNMYHBIX BUOOB paguanud. Exununsl usmepennii B | IIpoekTHas pabota, yaactue | [IpoekT, JOKIaj, HaydHas
pamuanmonHoi (¢usuke. [lornomieHHas, SKBUBaJCHTHAas W | B paboTe KpyKKa IO | CTaThs

SKCIIO3UIMOHHAS O3Bl DIEMEHTHI PaIUalldOHHON KYIbTYPEL. | acTPOHOMHM
OHeprus OTAaYM IPH H3IyYEHUU KBaHTA. SInepHblil
ramMa-pe3onanc 6e3 otmaun. [Ipumenenust SIP. U3mepenue
CBEPXMAJIbIX YaCTOTHBIX CIBUTOB. CBS3b MEXIY pagnycom
0OMEHHOTO  B3aMMOJEHCTBMSI M  Maccoil TOKOS  €ro
MepeHOCYHKOB. UeThIpe BUa B3aUMOJICHCTBUS, UX OOBEKTHI U
nepeHocuyukd. IIpuHOMIBI CUMMETpUM B MHKPOMHpE.
Hecoxpanenne P-uetrHOCTH. CnupanbHOCTh YaCTHII.
DOyHIaMEHTAIBHOCTh CPT-cummeTtpum. OcHoOBHBIE
MPECTaBICHNUs KBAHTOBOM JJIEKTPOJMHAMHUKU M €€ TpyIa
cummerpuu. [laproHHast Moaens HyKJIOHOB. CxemMa CHILHOTO
B3aUMOJCHCTBUS MEXKAY aJpoHaMu. BaneHTHble U Mopckue
KBapKd. ACHMIITOTHYECKasi CBOOOIA ¥ KOH(paHMEHT KBapKOB.
W3ocnuH, cTpaHHOCTb, 4apM, IpeJIecTh B KBAaHTOBOH
XPOMOJIMHAMUKE. OneMeHTapHas cxema cimaboro
B3aUMOJICHCTBUS. DneKTpocaaboe B3aWMOJCHCTBHE U €ro
rpynmna CcUMMeTpuu. Benmukoe o0beanHeHHe: Trpymmna
CUMMETpPHH, BO3MOXXHOCTB ITPOBEPKH, CTAOUIILHOCTh MaTEPHHU.
0030p (yHIAMEHTABHBIX B3aUMOJICHUCTBHI O KOHCTAaHTE
cBs13u. HaganpHel sTan sBosronnn BeeneHHO.

5.3.006pa3oBaTe/IbHbIC TEXHOJIOTHH

HpI/I OpraHu3allvy U3Yy4YCHUA JUCHUITIIMHBL 6yﬂyT HCIIOJIb30BAHBI CICAYIOIIUC O6paBOBaT6J'H>HI)IC TCXHOJIOTUM:
I/IH(I)OpMaL[HOHHO-KOMMyHI/IKaLII/IOHHbIe TCXHOJIOTHH, TCXHOJIOI'U OpraHu3anuun CaMOCTOSITEIILHOM pa60T1,1, TEXHOJIOTUA
pe(bneKanHoro 06y‘leHI/I$I, TEXHOJIOTHA MOAYJIBHOTO 06y‘I6HI/I${, TCXHOJIOTUSA UTPOBOI'O O6y‘-ICHI/I$I, TCXHOJIOT'MHU prHHOBOfI
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JANUCKYCCHUM, THTCPAKTUBHBIC TCXHOJIOTUH, TEXHOJIOTUA HpO6JIeMHOFO O6y‘-ICHI/IH, TCXHOJIOTHSA OpraHu3anu
y‘Ie6HO-HCCJ’IeHOBaT€J’IBCKOI71 JACATCIIbHOCTHU, TCXHOJIOI'US IIPOCKTHOI'O 06y‘IeHI/I$I, TCXHOJIOI'MsS pa3sBUTHUSA KPUTHUYCCKOI'O MBIIIJICHUS.

5.4. Texyuiuii KOHTPOJIb, MPOMEKYTOUYHBIH KOHTPOJIb M IPOMEKYTOUHAS ATTeCTAINS

BannpHO-peiTHHIOBast KapTa AUCUUILUTMHEL 0(hopMIIeHa KaK IPHII0KEHHE K padoyueil mporpaMMe TUCIUTIIHHEL.
@DoH/1 OLIEHOYHBIX CPEJICTB VIS IPOBEJCHUS IIPOMEXKYTOUHON aTTeCTaluK 00y4aroIUXCs 110 JUCHUIUINHE 0OPMIIEH OTAEIbHBIM
JIOKYMEHTOM.

6. YHEBHO-METOJNYECKOE 1 THOOPMANIMOHHOE OBECIIEYEHHUE

Jlara oOpaieHus K 3JIEKTPOHHBIM Y4eOHBIM HM3JIaHHSM, 3JIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcaM, COBPEMEHHBIM 0a3aM JaHHBIX U
MH()OPMAIIOHHBIM CIPaBOYHBIM CHCTEMaM COBHAAET C IATOH yTBep)KAEeHHs paboyel mporpaMmbl

6.1. Pexomenyemasi 1urepatypa

6.1.1. OcHoBHas JuUTEpaTypa

ABTODHI, 3aryiaBue, CChUIKA Ha AJICKTPOHHYIO OHOIMOTEYHYIO CUCTEMY WsnarensctBO, TOX
COCTaBUTENU
JI11 Antynun, K. K. Knaccuueckas MexaHuka: yueOHOe mocodue Mocksa: Jupexr-Menna, 2014
URL: https://biblioclub.ru/index.php?page=book&id=240550
J1.2 Anemkesuy, B. A. OneKTpOMarHeTH3M: y4eOHUK Mocksa: ®usmariut, 2014
URL.: https://biblioclub.ru/index.php?page=book&id=275299
JI1.3 Anrynun, K. K. Teopernueckas GpU3KMKa aTOMHOTO SAPa U JIEMEHTapHBIX Mocksa: lupexr-Menua, 2019

YacTHll: yueOHO-METOANIECKOE MocoOre
URL: https://biblioclub.ru/index.php?page=book&id=240556

6.1.2. lonoJiHUTeIbHASI JTUTEPATYpPa

ABTODHI, 3aryiaBue, CChUIKA Ha AJICKTPOHHYIO OHOJIMOTEYHYIO CUCTEMY W3narensctBO, TOX
COCTaBUTENU

JI2.1 Coboues, C. B. OCHOBBI HEPEISITHBUCTCKON KBaHTOBOHW MexaHUKHU: yueOHoe|MockBa: ®usmariur, 2017
nocobue
URL.: https://biblioclub.ru/index.php?page=book&id=485503

J12.2 Byruxos, E. U. dusuka: yaeonoe nocobue — Kunra 3. Ctpoenue u cBoiictBa|Mockpa: ®usmariut, 2010
BEILlECTBaA.
URL.: https://biblioclub.ru/index.php?page=book&id=75494

J12.3 Kongparses, A. C.  |Dusuka: cOOpHUK 3aa4: yueOHOe ocodue Mocksa: ®usmariut, 2005

URL.: https://biblioclub.ru/index.php?page=book&id=76788
6.2 IlepeueHb MPOrpaMMHOro obecreyeHust

- Acrobat reader DC
- Dr.Web Desktop security, Dr.Web Server security
- GIMP
- Moii oduc, cepBucs Aunexc 360 mist o6pazoBanus (noura, Aunexc Auck, SAunexc Tenemocrt, Aunexc nokymentsl, Kanennapp)
- MHoro¢yHKIIMOHAIBHBIH cepBuc 0OMeHa nHpopManuein Max
- Apxusarop 7-Zip
- bpaysep Aunnekc 1 opranuszanuii
6.3 IlepeueHb MHGPOPMALMOHHBIX CIIPABOYHBIX CHCTeM, NPO¢ecCHOHAIBLHBIX 623 TaHHbBIX
- OBC «YHuBepcuTeTCKas OMOINOTEKA OHJIANHY
- basel nanseIx Springer eBooks
- Enunoe comeprxane obuiero odbpasosanus https://edsoo.ru/
- bubsnoreka nudpororo obpazosarebHOro KoHTEHTa hitps://mMonypoki.pd/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI (MOJYJIST)

7.1|HaumeHoBaHUE CHEUUATBHOTO TIOMEIICHHS: TOMEIIEHHE [UIi CaMOCTOSTENbHOW paboTel, YWTanbHBIA 3ai.
OcHamenHocTb: [TK-410T. ¢ BO3MOKHOCTBIO TOAKITIOYESHUS K ceTH «IHTepHeT» ¥ 00ecTiedeHIeM J0CTyIa B 3JIEKTPOHHYIO
uH(popMaIoHHo-00pa3zoBarensHyto cpeny CI'CITY, IIpunrep-1wr., Tenedgon-1ur., [TnuceMenHslit cton-4 mwr., [Tapra-2
IIT.

7.2|HaumeHoBaHME CIEUATILHOTO TIOMELICHHUS: yueOHas ayIMTOPHs AJIsl IIPOBEACHUS JICKIIUOHHBIX 3aHATHH, TPAKTHUECKUX
3aHITHHA, TPYNIOBEIX KOHCYIbTAIlMi, WHIWBUAYAIBHBIX KOHCYIBTAIlUi, TEKYIIET0 KOHTPOIS, MPOMEKYTOUHON
aTrecranuy, YdeOHas ayautopus. OcHaleHHOCTh: MenoBasi mocka-lmr., Kommiekr ydeOHol Mebenu, HOYTOYK,
MPOEKIIMOHHOE 000pyIoBaHKe (MYIbTHMETUHHBIA IPOEKTOP U SKpaH).

8. METOAUYECKUE YKA3ZAHUS 110 OCBOEHHNIO JUCHUIIJIMHBbI (MOJYJIS)
PaboTa Haj TEOpPETHUECKUM MaTEpHaIOM MPOMCXOAUT KPATKO, CXEMATHYHO, TOCJIEA0BATEIbHO (PUKCUPOBATh OCHOBHBIC MOJIOKEHUS,
BBIBOJIbI, (DOPMYJIUPOBKH, OOOOIIEHHS;, MOMEYATh BaXKHBIC MBICIIH, BBIICNATH KIIFOYECBBIC CJIOBA, TEPMHHBL. [IpoBepKa TEPMHUHOB,
MOHATHI C MOMOIIBIO SHIUKIONCINH, CIIOBapel, CIPaBOYHUKOB C BBIMHMCHIBAHUEM TOJIKOBaHUH B TeTpaab. OO003HAUYUTH BOIPOCHI,
TePMHHBI, MaTepHaj, KOTOPHIA BBI3BIBAET TPYTHOCTH, MIOMETHTh W IOTBITATHCS HAUTH OTBET B PEeKOMEHAyeMoi yimreparype. Ecmu
CaMOCTOSITEIILHO HE YAaeTCs pa3o0paThes B MaTepualie, He00X0IuMo chopMyIHpPOBaTh BONPOC U 3a/1aTh MPEI01aBaTelto.
IIpopaboTka paboueii mporpaMMBbl JUCIUTUINHEL, YAETss 0co00e BHIMaHUE LETSIM | 3a7jadaM, CTPYKTYpPe U COAECPIKAHUIO JUCIIATLINHEIL.
KoHcnekTupoBaHHe UCTOYHUKOB, MTOJITOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCaM, IPOCMOTP PEKOMEHAYEMOil JIuTeparypsl, pabora ¢
“HGOPMAMOHHBIMU UCTOYHUKAMH B Pa3HbIX popmarax.
Taxoke B rporecce M3y4eHHUs TUCIUTUIMHBI METOTUYECKUE PEKOMEH IAIIMU MOTYT OBITh W3/JIaHbI OT/ICJIbHBIM JOKYMEHTOM.
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Pa6ouas nporpamma auctmmimasl «Teopernueckas husnka»
[Ipunoxenue

BanpHO-peATHHTOBasI KapTa JUCIUILUTHHEL « TeopeTnieckas Gpu3ukay
Kypc 3-4 Cemectp 5-7

Bun xonTpOIS MuHHMalIbHOE KOJIMYECTBO | MakcuMaabHOE KOIUYECTBO
OasuioB OasuioB

HanmenoBanue paznena «Kinaccuueckas MexaHHKa H TEOPHSI OTHOCHTEIbHOCTH»

Texymuii KOHTPOJIb IO pa3iemy:

1 AynutopHas pabota 2,5 4

2 CamocrostenbHas padoTa (crenuanbHble 00s3aTenbHble GopMbl) 3,5 6

3 CamocrosiTenbHas paboTa (crnenuanbHbie POPMBI Ha BBIOOD) - 5

KoHTpoJIbHOE MEPOTIPHSATHE 10 pa3eny 8 15

TIpomexyTOoUYHBIIT KOHTPOJIb 14 30

HaunmeHoBaHHe pa3iesia «JIeKTPOTHNHAMHUKAY

Tekynmii KOHTPOJIB 10 pa3eny:

1 AyautopHast paboTa 3,5 6

2 CamocrosiTenbHas paboTa (creluanbHbIe 00s13aTebHbIE (HOPMBI) 2,5 4

3 CamocrositenbHas pabora (cnenuanbHble OPMBI Ha BBIOOD) - 5

KoHTposibHOE MEPONIPHATHE 110 pa3lieny - -

TIpoMexyTOYHBII KOHTPOJIb 6 15

HaumenoBanmue pa3nesa «KBaHToBass MexaHHKa»

Texymuil KOHTPOJIb IO pa3Aey:

1 AynutopHas pabota 16 24

2 CamocrositenbHas pabora (crielranbHbIe 00s13aTeIbHbIC (HOPMBI) 14 16

3 CamocrositenbHas pabora (cnenuanbHble OPMBI Ha BBIOOD) - 5

KoHTposibHOE MEPONIPHATHE 110 Pa3aey 6 10

ITpoMeKyTOUYHBIH KOHTPOJIb 36 55

TIpomesxyTouHast aTTecTalus 56 100
HWroro: 56 100

Bunpl KOHTPOJIA | HepequL WJI TIPUMEPHI 3al[aHI/II>‘I, KpUTEPHUU OLICHKHU U KOJIMYCCTBO 0a/IoB | Tewmbr st HU3YUCHUSA U 06pa3OBaT6IILHLIe PE3YIbTATHL

Texkyumii KOHTPoJIb N0 pa3aedy «Kinaccuueckasi MeXaHUKA M TeOPHs OTHOCHTEIbHOCTHD)

1 | AymuropHas paboTa Jlexuun Tewma:
0 — oTcyTCcTBOBAJ HA JIEKIUH Kunematnka marepuasbHOW TOYKH B JCKAPTOBBIX KOOPAMHATAX.

1 — npucyrcTBOBaI HA JIEKLIUU WnrerpupoBanue Broporo 3akoHa Hbrorona. O600lieHHbIE
IIpakTnyeckue 3aHATUSA koopauHatel. IIpuHnun Hammenemero — aeicreus.  IIpuHnun
0 — oTcyTCcTBOBAJ HA 3aHATHU otHocutenbHOCcTH [amunes. @ynknus Jlarpamwka cBoOoxHOM

0,5 — mpuCyTCTBOBAJ HA 3aHITUH, HE BBIIOIHSI 3a1aHHE YaCTHIIBI.

1 — BBINOJTHI 3a/1aHKE C TIOMOIIBIO TIPENO/IaBaTENs

1,5 — BBHIONHN 3aJaHUe CaMOCTOSTENBbHO, HO C 3aMedanusiMu 1o | Tema:

BBITIOJTHEHHUIO Oynkuua Jlarpanka cUCTEMBbl YacTHI. YTJIOBas CKOPOCTh. TeH30p

2 — CaMOCTOSTEIBHO CITIPAaBUJICA C BBINNOJHCHUEM 3aJaHUA

WHCPpIUU. MowmeHT uMmIyJjibCa TBEpAOTO TEa. COHpI/IKOCHOBGHI/Ie

Crpannna 21 u3 31




Hampasnenne noaroroBku: 44.03.05 ITenaroruueckoe odpasoBanue (¢ ABYMs NPO(UISIMI IOJTOTOBKH)

Hanpagnennocts (mpoduib): «MaTtemaTrkay u «Du3ukay
Pabouyast nporpamma auctumimasl «Teopernueckas husnka»

Uroro:
0 - 4 6amna

TBEPABIX Tell. JIBUbKEHHE B HEMHEepLUalbHOU cucteMe orcuera /Cp/
Oueprus. HWwmmynec. Llentp wnepruu. MOMEHT HMITynbCa.
OnHomepHoe nBuwxkeHue. IlpuBeneHHas Macca. JIBUKeHHE B
nentpansHoM moie. KemepoBa 3amada. YpaBHeHus [ 'amMuibToHA.
VYpaBHenus I'amunbToHa-AK00H

PesynbTaTel 00y4eHUs:

3HaeT Gpu3nYeCcKUe TEPMHUHBI B 00JIaCTH TEOPETHYECKOH pu3nku
VYMeer, HCIONB3ys MaTeMaTHYeCKHWI ammapaT W 3HaHHSA 110
TeopeTHdeckol (u3nke, OOBSICHATH NPHUPOAHBIE M TEXHOTCHHBIE
SIBIICHUS

CnocobeH OpraHu30BaTh MPOEKTHYIO JAEATENFHOCTh Ha OCHOBE
3HaHUH B 00JaCTH TEOPETUIECKON (PU3UKH

CamocrosrensHast pabora (00s3aTenbHbIE HOPMBI)

BrimoaHenne 1oMamitero 3aaanus

0 — He BBINOJHUI

0,5 — BBINIOJIHWII HE BCE 3aaHUS

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

1,5 — 3a7aHue BBIMOJIHEHO TIOJIHOCTHIO M MTPABUIILHO
Uroro:

0 — 6 6amnoB

Tema:

Anunabarudeckue WHBapHaHTBHI. CBo0oiHBIC OJIHOMEpHbIE
koseOanus. BeiHyxaeHHbIe KosieOanus. KonebGanus cucreMm co
MHOTMMH  CTENEHSMH  CBOOOJBI.  3aryxamome  KojeOaHHs.

BriHYXIeHHBIE KOJIeOaHNs IPH HATMYHUU TpeHus. [lapamerpudeckuit
pe3oHaHC. AHrapMOHHYECKUE KoIeOaHus

Tema:

CKOpOCTh  pacmpoCTpaHEHUsT  B3aHMOJCHCTBUH. Huarepsan.
CobctBennoe Bpems. [IpeoOpasosanue Jlopenua. [IpeoOpasoBaHue
CKOpPOCTH. YeThIpeXMepHbIE BEKTOPbl. ODHEPrus U  HMILYJIbC.
UeTtslpexmepHblil uMnyibsc. Pacnan yactui. Ynpyrue CTOJKHOBEHUS
YaCTHII

Pe3ynbraTel 00yueHus:

3HaeT QU3HYECKHE TEPMHUHBI B 00TACTH TEOPETHIECKOH (PH3UKH
YMeeT, HCHOAB3ys MaTeMaTHUeCKUil ammapar M 3HaHUSA IO
TeopeTHUYecKoll (m3nKke, OOBSACHATH MPUPOAHBIE M TEXHOTCHHBIC
SIBJICHUS

Crnoco0OeH OpraHM30BaTh IIPOCKTHYIO MAESATENBHOCTh Ha OCHOBE
3HaHUH B 00JACTH TEOPETUUECKON (PUBHKH

CamocrosrenpHast padoTa (Ha BbIOOp)

W3yueHue AOTOHUTEILHOTO MaTepraa 1mo TemMe:
0,5 — 3 Oasma — KOHCIIEKT;

0,5 — 2 6ama — nokiaz.

Hroro:

0 - 5 6amoB

Tema:

AnnabaTuyeckue WHBapUAHTHI. CB0001HEIE OJTHOMEPHbIE
konebanusi. Broiayxnennple konebanus. Konebanust cucreM co
MHOTMMH  CTENEHSMH  CBOOOJBI.  3aryxawiye  KojeOaHHs.

BoIHYXIeHHBIE KOJICOAHUs IPH HATMYHUU TpeHus. [lapamerpuieckuit
pe30oHaHC. AHrapMOHHUYECKUE KOIeOaHus

Tema:
CKOpOCTb ~ pacmpoCTpaHeHWs  B3amMojelcTBuil.  MHTepsail.
CobctBenHoe Bpems. [IpeoOpasosanue Jlopenna. [IpeoOpa3oBanue
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cKopocTH. UYeThIpeXMEpHble BEKTOPbl. OHEPrus H  HMITYJIbC.
UeTtslpexmMepHbIi UMITYIIbC. Pacman gactuil. Yopyrue cTOIKHOBEHUS
4acTuIl

Pe3ynbTaThl 00yUeHUS:

3HaeT Gpu3MYeCKUe TEPMHUHBI B 00JIaCTH TEOPETHYECKOH Ppu3nku
VYMeeT, WCHONB3ys MaTEeMAaTHYSCKUIl ammapar W 3HAHUSA IO
TEOPETHUYECKOH (H3HKe, OOBSICHATh MPUPOAHBIC M TEXHOTCHHBIC
SIBTICHUSI

CrocobeH OpraHM3oBaTh IPOCKTHYI MACSATEIBHOCTh Ha OCHOBE
3HAHUH B 00JIACTH TEOPETUIECKON DUIHKH

KoHTpoIpHOE MEPONPHATHE TI0 Pa3AeTy

0 — 15 GamoB

Tema:
KonrposbHas paboTa

Pe3ynbraTel 00yueHuUS:

3HaeT Gpu3nYecKUe TePMHUHBI B 00JIaCTH TEOPETHUYECKOH Ppu3nku
VMeer, HCHONB3ysd MaTeMaTHYCCKHMH ammapaT W 3HaHHSA 110
TeopeTHYecKoil (m3nke, OOBSICHATH MPUPOAHBIE M TEXHOTCHHBIC
SIBJICHUS

CrnocoOeH OpraHM30BaTh ITPOCKTHYIO MAESATENBHOCTh HAa OCHOBE
3HaHUI B 00JaCTH TEOPETUIECKON (PU3UKH

ITpoMexyTOYHBIH KOHTPOJIb (KOJHMYECTBO 0a/LIOB)

0 — 30 6amioB

TeKyIlIl/Iﬁ KOHTPOJIb IO pa3aeinay «3.11emp01m1-laMnKa»

1

AynutopHast pabota

Jlekiumn

0 — oTcyTCTBOBAJT HA JIEKIUH

1 — mpucyTcTBOBAN Ha JIEKIUU

[pakTHyeckue 3aHATHUL

0 — oTCyTCTBOBAJ HA 3aHATUH

0,5 — mpucyTCTBOBAJ Ha 3aHATUH, HE BBITOIHSI 3a1aHIE
1 — BBIMONHAT 3aaHKE C IOMOILBIO IPENOAaBaTeNs

1,5 — BBHINONHSN 3aJaHUe CAMOCTOSTEIBHO, HO C 3aMEYaHUSIMH II0
BBITOJIHEHHIO

2 — caMOCTOSTENBHO CIIPABHJICS C BHIIIOJTHEHUEM 33/IaHHs
HWroro:

0 — 6 6amoB

Tema:

OCHOBHBIE TIOHATHS JJIEKTPOJUHAMUKH: JJICKTPUIECCKUA 3apsi,
3JIEKTPUIECKUH TOK, JEKTPUUYECKUN TUIOIb, TUMOJILHBIA MOMEHT,
IUTONBHBIA MOMEHT DJJIEKTPHUECKOTO TOKa. OJEKTPUIECKHEe |
MarHuTHbIE  MYJIBTUIIOJH. OnexTpuyeckass U MarHUTHast
HaIpsDKEHHOCTH. BEKTOPHI MarHUTHOW WHIAYKIIMH U JIEKTPHIECKOTO
cmemenusi. IIoTOK  »/IEKTPUYECKOrO W MAarHUTHOTO  TOJI.
DNeKTpUYeCKUe U MATHUTHBIE CHIIOBBIE TIMHUH. DJIEKTPOCTATUIECKHAN
noreHuuai. [Manenue HanpsbkeHus. CONpoOTHBICHNUE MPOBOJHHUKA U
3akoH Owma. 3akon KyrnoHa, 3aKOH 37EKTPOMAarHUTHOW HWHITYyKITHH.
Cuctemsl SIIUHUIL HU3MEpEeHus ¢busnueckux BEIINYMH.
OnexTpoaBKyIas cuia. 3akoH Jxoyms-Jlenmna

Tema:

CranuoHapHoO€ 3JIEKTPOMarHuTHOE nose. Y paBHeHUs: MakcBeiia Juis
CTaI[MOHAPHOTO 3JEKTPOMArHUTHOTO MOJs B AU depeHnanbHON 1
UHTETpanbHOM  ¢opMme. ['paHMYHBIE YCIOBHSA [UII BEKTOPOB
CTaLlMOHAPHOTO 3JIEKTPOMArHUTHOTO MOJIs. DHEPTusl CTALMOHAPHOTO
JIEKTPOMArHUTHOro moist. Teopema 00 OJHO3HAYHOCTH PEILEHUS
YpaBHEHHUH CTAlIMOHAPHOT'O MIEKTPOMArHUTHOrO 1ouist. CKaJsspHbIA 1
BEKTOPHBLI NOTEHIMAIbI CTALIMOHAPHOTO 3JEKTPOMArHUTHOIO MOJISL.
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VYcnoBuss kanuOpoBku. YpaBHenus Jlammaca u Ilyaccona s
BEKTOPOB CTALMOHAPHOIO 3JIEKTPOMAarHUTHOTO I0JIS

PesynbTathel 00yueHus:

3HaeT ¢u3nUecKue TEPMUHBI B 00JIaCTH TEOPETUUECKOH (hU3UKU
VYMeer, HCMONB3yS MaTeMaTHYeCKHH ammapaT W 3HaHHS 110
TEOPETHYECKOll (H3HKe, OOBICHATH HPUPOAHBIE M TEXHOTCHHBIC
SIBTICHUS

CnocobeH OpraHu3oBaTh IPOECKTHYIO JAEATENbHOCTb HA OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON PHU3HKH

CamocrosrenbHas paboTa (00s3aTenbHbIE (HOPMBI)

BrInoaHeHne JOMAIIHETO 3a0aHNS

0 — He BBITOTHIIT

0,5 — BBINIOJIHIIT HE BCE 3aaHUs

1 — BEIIOJHUI BCE 3aaHMs, HO €CTh 3aMEUYaHus

1,5 — 3agaHue BBINOJIHEHO TOJHOCTHIO M MTPABUIILHO
Hroro:

0 —4 6anna

Tema:
CKaIsIpHBIA W BEKTOPHBIM MOTEHIHANBI JIEKTPOMArHUTHOTO TIOJIA.
KanubpoBoyHass HMHBapUAHTHOCTH  AJIEKTPOMATHUTHBIX  TTOJICH.

VYcnoBus KanMOpPOBKH: KYJTOHOBCKash KATMOPOBKa M KalnOpOBKa
Jlopenna. VYpaBuenus Jlarutaca, [lyaccoma u [amamOGepa mmst
CKaJISIPHOTO W BEKTOPHOTO MOTEHIHANIOB 3JIEKTPOMATHUTHOTO IIOJIS.
Mertoapl pemieHus 3agad A IEPEMEHHOTO 3JIEKTPOMAarHUTHOTO
mois. TeH30p OJIeKTPOMAarHUTHOTO TOJS.. YpaBHEHHE JBHKEHHS
3apsKEHHON YacTHIBI B 3JIEKTPOMArHUTHOM I10JI€ B YETHIPEXMEPHOH
¢dopme.  JlarpamkuaH W JCWCTBHE  UIS  TNEPEMEHHOTO
9JMIEKTPOMAarHUTHOTO TONA. BeiBox ypaBHeHWit MakcBemia ¢
IIOMOIIBIO BAPHAIIMOHHBIX IPHHIIUIIOB

Pe3ynbraTsl 00yueHuUs:

3HaeT (QU3HYECKHE TEPMHUHBI B 00TaCTH TEOPETHIECCKOH (PH3UKH
YMeeT, HCHONB3ys MaTeMaTHUECKUH ammapaT M 3HaHUA IO
TeopeTHUecKoil (m3nKke, OOBSICHATH MPUPOAHBIE M TEXHOTCHHBIC
SIBJICHUS

CrnocoOeH OpraHM30BaTh IIPOCKTHYIO MAESATENBHOCTH Ha OCHOBE
3HaHUH B 00JaCTH TEOPETUUECKOH (PU3HKH

CamocTrosrenpHas pabota (Ha BEIOOD)

W3ydenue TOMOJHUTEIBHOTO MaTEPHAIa 1o TEME:
0,5 — 3 Oasa — KOHCIIEKT;
0,5 — 2 6amna — goxnazm.

Uroro:
0 -5 6amnos

Tema:

TeH3zop »>IEKTPOMarHUTHOro TOJs. YpaBHeHUs MakcBemia B
YeTBIpEXMEepHOIl (opMe. 4-ToTEeHIUAT IEKTPOMAHUTHOTO IOJISL.
DJeKTpoMarHUTHeIE BOJHBI B BemiectBe. Popmyna Makcsena.
OJneKTpoMarHuTHas NpHpoja cBeTa. MOHOXpoMaTH4ecKas IUIOCKas
JNeKTpoMarHuTHas ~ BosiHa.  OTpakeHHE W TIPEIIOMIICHUE
3JIEKTPOMArHUTHBIX BOJIH. DHEPIus U MMIYJIbC 3JIEKTPOMArHUTHOM
BosiHBL. CHexTpaibHOe pasznoxeHue. YacTHYHO MOJSPU30BAHHBIN
cBer. [eomerpuueckast onTuka. Ilpenensl  HIPUMEHHMOCTH
FCOMCTpI/IquKOﬁ OIITUKH. I/I3J’Iy‘{€HI/IC OJICKTPOMAarHuTHBIX BOJIH.
3anazgpiBatomue norteHuuansl. [loreHumansr Jluenapa-Buxepra.
ITone cucrembl 3apsAA0B Ha TAJIEKUX PACCTOSIHUAX OT Hee. J[unonbHoe
nznydenue. M3mydenne ObIcTpo ABMXKYIIErocs 3apaaa. TopMokeHue
u3nydeHneM. PaccesiHue 3apsbxeHHbIX yactull /Cp
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PesynbTathel 00yueHus:

3HaeT ¢u3nUecKue TEPMUHBI B 00JaCTH TEOPETUUECKOH (hU3UKU
VYMeer, HCMONB3yS MaTeMaTHYeCKHH ammapaT W 3HaHHS 110
TEOPETHYECKOll (H3HKe, OOBICHATH HPUPOAHBIE M TEXHOTCHHBIC
SIBTICHUS

CrnocobeH OpraHu3oBaTh IPOEKTHYIO JAEATEIbHOCTb HA OCHOBE
3HAHUI B 00JIACTH TEOPETHYECKON PHU3HKH

KOHTpOJ’ILHOG MCPOIIPUATHUC T10 pa3acily

TTpoMexyTOUYHBII KOHTPOJIb (KOJHYECTBO OAJIIIOB)

0 — 15 6amioB

Tekymmii KOHTPoJb o pa3aeiy «KBanToBasi MexaHuKa»

1 | AyautopHas pabota Jlexnun Tema:
0 — oTcyTCcTBOBAJ HA JIEKIUH OcHOBHBIE 3Tanbl Pa3BUTHA U KBAHTOBOM MexaHUKU. KBaHTOBbIE
1 — npucyTcTBOBAJ Ha JICKLIUH CBOWCTBA AJIEKTPOMArHUTHOTO M3IIydeHUs. DOTO3IEKTpHYECKUN
IpakTuyeckue 3aHATHS a¢dext. YpaBuenue Ditnmreiina. dpdext Komnrona. ['mnoresa e
0 — oTCyTCTBOBAJ HA 3aHATUH Bpoiinga. BonnoBble cBoiictBa wactui. Omnbitel J[9BUCCOHA U
0,5 — mpucyTCTBOBAJ HA 3aHATUH, HE BBITOIHSII 3a1aHIe Jxepmepa. DKCIlepUMEHTANIbHBIE TIOATBEP)KACHHUS THIIOTE3Bl Je
1 — BBINOJTHST 33/1aHKE C IOMOIIBIO TIPEIOaBaTels Bpoitns. JudpakiinOHHbIH OIBIT ¢ IBYMSI HICTSIMH
1,5 — BBHINONHAN 3aJaHUe CaMOCTOSATENIbHO, HO C 3aMEYaHMSIMH II0
BBITIOJTHEHHUIO Tema:
2 — CaMOCTOSITENBHO CIIPABHJICS C BHIIIOJTHEHUEM 33/1aHHs BomHoBass  ¢yHKIMsA ~cocTosHHS — dacTHOBl.  CraTUcTHYecKas
Uroro: UHTEpIpeTaus BOJHOBOM GyHKIMU. [IPHHIMIT CYMEeprO3UIMA
0 - 24 6amna cocrossuuit.  COOTHOIIEHHWS ~ HEONpeAeieHHocTel.  ['paHuna
MNPUMEHUMOCTH KJIaCCUYCCKOI'0O cnoco6a OIMCAHUS SIBJICHUMN
Pe3ynbraTsl 00yueHuUs:
3HaeT pU3NIecKre TEPMUHEI B 00JIACTH TEOPETUIECKOH HU3HKH
YMeeT, HUCII0JIb3Ys MaTeMaTU4YeCKHi afnmapar MW 3HaHUA 110
TeopeTHYecKol (u3nKe, OOBSICHATH NPUPOIHBIE M TEXHOTCHHBIC
SIBJICHUSA
CnocobeH OpraHu30BaTh MPOEKTHYIO JAEATENbHOCTh HAa OCHOBE
3HaHUH B 00JaCTH TEOPETUUECKOH (PU3HKH
2 | CamocrosTensHas paboTa (o0s3aTenbHbie GopMbl) | Pewenue 3adau: Tewma:

0 — He BBITOIHMIT

0,5 — BBINOJIHWII HE BCE 3aJaHUS

1 — BEINOJHUI BCE 3aaHus, HO €CTh 3aMeYaHus

1,5 — 3aaHue BHINOIHEHO MOJTHOCTHIO U MIPABUIILHO
HUmoeo:

0 — 16 6amnos

IpexncraBnenne Qu3nYecKHX BeNMUYuH oreparopamu. [loctymar o
CIIEKTpE BO3MOXHBIX 3HaUeHHH (u3nyeckoi Bennuunsl. [locTynar o
pacnpeneNieHul BepOsITHOCTEH O CIEKTPY 3HAueHHWH (H3HYecKOn
BeaMunHBL. ONHCaHNe COCTOSHUM CUCTEMBl B KBAHTOBOW MEXaHHUKE.
ITonublil kBaHTOBOMEeXaHHUecKuil Habop. YpasHeHue lllpenunrepa.
IIpuHuun  mpuYMHHOCTH B KBaHTOBOM  MexaHuke. CnuH
3JIeMEeHTapHBIX yacTul. OnepaTopsl ClIMHA

PesynbTaTer 00y4eHHUs:
3HaeT Qu3nUecKue TEPMHUHBI B 001aCTH TEOPETHUECKON (U3NKU
YMeeT, HCHONb3ys MaTeMaTHUYeCKuil ammapaT M 3HAHUSA 1O
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TEOPETHIECKON (HU3MKe, OOBICHITH TPHPOIHBIE M TEXHOTCHHBIC
SIBIICHUS

CrnocobeH OpraHu30BaTh MPOCKTHYIO JCATENBHOCTh HA OCHOBE
3HAHUI B 00JIACTH TEOPETHYECKON PHU3HKH

3 | CamocrositensHas pabota (Ha BEIOOD)

H3yuenue oonoanumenvHo2o Mmamepuana no meme:
0,5 — 3 Oamra — KOHCIIEKT;

0,5 — 2 6amia — nokiaz.

HUmoeo:

0 - 5 6aymoB

Tema:

KBaHTOBas MexaHMKa CHCTeMBI 4dacTWI. BomHoBag (GyHKIUA
cucteMsl. bozons! u depmuonsl. [punnun Ilaymu. Ilepuoauyeckas
cucTeMa dJ1eMeHToB MeHzeneeBa

PesynbTathel 00yueHus:

3HaeT ¢u3nUecKue TEPMUHBI B 00JaCTH TEOPETUUECKON (PU3UKH
VYMeeT, HCTONB3ys MaTeMAaTHYECKHWI ammapaT W 3HAHHSA 110
TeopeTudecKoi (u3nKe, OOBICHATH NPUPOAHBIE M TEXHOTCHHBIE
SIBIICHUS

CrnocobeH OpraHu3oBaTh IPOCKTHYIO JAEATENbHOCTh HAa OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON PU3HKH

KOHTpOJIBHOE MEPONPHATHE IO Pa3IeITy

0 — 10 6amnos

Tema:
KonTtponsuas pabora

Pe3ynbraTel 00yueHuUs:

3HaeT Gpu3nYecKUe TePMHUHBI B 00JIaCTH TEOPETHUYECKOH Ppu3nku
VMeer, HCHONB3ys MaTeMaTHYCCKHMH ammapaT W 3HaHUSA 110
TeopeTHYecKoll (m3nke, OOBSICHATH MPUPOAHBIE M TEXHOTCHHBIC
SIBJICHUSA

CrnocoOeH OpraHM30BaTh NPOCKTHYIO IEATENBHOCTh Ha OCHOBE
3HaHUH B 00JaCTH TEOPETUUECKOH (PU3HKH

IIpoMeKyTOYHBIH KOHTPOJIb (KOJMYECTBO OAJLIIOB)

0 — 55 6amioB

IIpomesxyTouHas aTTecTanus

[IpencrasieHsl B GOHIE OLIEHOYHBIX CPEJICTB VIl IPOMEKYTOYHOM aTTECTALUH 110 JUCHHUILINHE
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Kypc 4 Cemectp 8

Bun xonTpons MuHuManpHOe KoiauyecTBo | MakcuMaibHOE KOJMUECTBO
OasuioB OasuioB

HanmenoBanmne pasaena ®u3nka 3JIeMEHTAPHBIX YaCTHIL

Texymuii KOHTPOJIb IO pa3iemy:

1 AynuTopHast pabota 3 4

2 CamocrosrenbHas paboTa (crenuanbHble 00s3aTenbHble GopMbl) 3 6

3 CamocrosrenbHas pabora (crenuaibHble OPMBI Ha BEIOOD) 2 5

KOHTpOJIBHOE MEPONPHSATHE 110 PA3NLITy 8 15

TIpomexyTOUYHBIIT KOHTPOJIb 14 30

HaumMeHoBaHHe pa3zena JJIeKTpoHHAs Teopus. SinepHas ¢pu3nka

Tekynmii KOHTPOJIB IO pa3eny:

1 AynuTopHast pabota 3,5 6

2 CamocrosrenbHas paboTa (cnenuanbHble 00s13aTeIbHbIe (HOPMBI) 2,5 4

3 CamocrosrenpHast pabora (cneuyaisHble GOpMBI Ha BEIOOD) - 5

KoHTposibHOE MEPONIPHATHE 110 pa3lieny - -

TIpoMexyTOYHBII KOHTPOJIb 6 15

ITpoMexxyTo4Has aTTecTalys 56 100
HWroro: 56 100

Bunp! koHTpOIIS | Tepeuens win npuMeps! 3a1aHMit, KDHTEPHH OLCHKH H KOJTHIECTBO GAIIIOB |

TeMsl U1 H3y4eHHs1 H 00pa30BaTeNbHbIe PE3yIbTaThI

TeKyI_l_ll/Iﬁ KOHTPOJIb IO pa3aeiay «Duszuka IJIEMEHTAPHBIX YaCTHID»

1 | Ayautopnas pabota Jlexun

0 — oTcyTCTBOBAN HA JIEKIINH

1 — mpucyTcTBOBAIN Ha JIEKIIUU

IMpaxTideckue 3aHATHS

0 — oTCcyTCTBOBAJ HA 3aHATUH

0,5 — mpucyTcTBOBAJ HA 3aHATUH, HE BBITIOIHSI 3aJaHHE
1 — BBIMONHAN 3aaHKE C IOMOILBIO IPENOoAaBaTes

1,5 — BBHINONHAN 3aJaHHE CAMOCTOSTEINLHO, HO C 3aMEYaHHUsAMH 110
BBITIOJIHEHUIO

2 — CaMOCTOATENBHO CIIPABHJIICS C BBITOJTHEHHEM 3 1aHHs

Hroro:

0 - 4 6amna

Tewma:

du3znka MHUKpPOMUpAa M €€ COBPEMEHHOe cocTosiHue. DyHIaMeHTallbHbIE
B3aUMOJICHCTBUSA U UX Xapakrepuctuku. Kinaccudukanus axponos. bapuonsl u
Me30Hbl. CTpaHHBIE M OdYapOBaHHBIE dYacTHIBL. Kiaccudukamus dacTdm 1o
BPEMEHHU >KM3HHU: CTAOMJIbHBIC YaCTHIbl, KBAa3UCTAOWIbHBIE M PE30HAHCHI

Antngactunel. Teopun [upaka u @eitnmana. OTKpeITHE TO3UTPOHA U
AHTUIPOTOHA

Tema:

3aKoHBl COXpaHeHHs U cuMMeTpud. IIpocTpaHCTBEeHHBIE M BHYTPEHHHUE

cummMeTpuu. TodHble BHYTPEHHHE 3aKOHBI COXPAHCHHUS: 3aKOHBI COXPaHCHHUS
AJIEKTPUYECKOro OapHOHHOTO M JIENTOHHBIX 3apsnoB. HerouHble 3aKOHBI
coxpaHeHus. I30cuMMETpHs M H30MYJIBTUTUICTHI. 3aKOH COXPAHEHHS U30CITHHA.
VYuurapnas cummerpus. CynepMyIbTHILIETHI

Pe3ynbraTs! 00y4eHHs:

3HaeT Gu3nUecKre TEPMHUHBI B 00JACTH TEOPETUIECKOH (HU3UKH

VMeer, UCNONb3ys MaTeMaTUYECKMH anmapar U 3HAHUS 110 TEOPETUYECKOMH
(usnKe, OOBSICHATH IPUPOAHBIE U TEXHOT€HHBIE SIBICHUS

CrnocobeH OpraHu3oBaTh INPOEKTHYIO JEATEIbHOCTh HAa OCHOBE 3HAHMU B
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00J1aCTH TEOpeTHYECKON (PU3UKH

2 | CamocrosTenbHas paboTa
(obs3aTenbHbIE HOPMBI)

BrimoaHeHne 1OMaIIHero 3aaanus

0 — He BBITOIHMII

0,5 — BBINIOJIHWII HE BCE 3a0aHUs

1 — BEINOJIHUI BCE 3aaHuUsA, HO €CTh 3aMeYaHus

1,5 — 3agaHue BBIMOJHEHO TOJHOCTHIO M MTPABUIILHO
Uroro:

0 — 6 6amnoB

Tema:

JlenToHbl M KBapku Kak (yHIaMeHTalbHble uyacTUlbl. KBapkoBas CTpyKTypa
OGaproHOB M Me30HOB. KBaHTOBEIE mporecchl. XapaKTepHUCTHKH KBaHTOBBIX
npoleccoB. BepoATHOCTh pacmaza ¥ CpelHee BpeMs OHKU3HM YaCTHIBL
OddexkTuBHOE NOTIEPEYHOE CEYCHUE PEaKIMH. DBOIIOIUS KBAHTOBOW CHCTEMBI.
OmnepaTop 3BONOIMU. AMIUIMTY/a BEPOATHOCTH Nepexo/ioB. KBaHTOBas Teopus
B3aMMOACHCTBHS dYacTuil. Teopusi Bo3mymeHui. Juarpammsr ODeitamana.
OOMeHHBII MexaHu3M B3aumoneiicTBuil. OddexTuBHbIl paguyc. KsaHTOBas
JNeKTpoAnHaMuKa. DOTOH KaK KBAaHT 3JIEKTPOMArHHUTHOTO B3aMMOJCHCTBHS.
KanuOpoBouHast ”HBapUaHTHOCTb Teopuu. beamaccoBocTh GoTOHA.

Pe3ynbrarel 00yueHus:

3HaeT Qusnvyeckre TePMUHBI B 00JIACTH TEOPETHUECKON (PU3HKH

YMeeT, MCIONB3ys MaTEMAaTHYECKHil ammaparT ¥ 3HaHUS O TEOPETHYECKOH
(usHKe, OOBSICHATH IPUPOAHBIE U TEXHOT€HHEIE SIBICHUS

CnocobeH OpraHu30BaTh MHPOCKTHYIO JEITEIBHOCTh Ha OCHOBE 3HAHHH B
00JIaCTH TEOPETUUECKON (HUIHUKU

3 | CamocrosTensHas pabota (Ha BEIOOD)

W3yueHne AOTONHUTEIFHOTO MaTepraa 1mo TeMe:
0,5 — 3 Gayta — KOHCIIEKT;

0,5 — 2 Gamna — goxnazn.

Hroro:

0 - 5 6amoB

Tema:

Cuipnble B3aumozedctBus. Teopus snepHbix cun  IOxaBel. KsanToBas
XpOMOAMHAMHKA. [JIIOOHBI Kak KBaHTBl CHJIBHOTO  B3aUMOJEHCTBHA.
Hesbleranne kBapkoB u3 agpoHa. CrnalOble B3auMmopeicTBuUs. XapaKTepHbIe
ocobeHHOCTH cIabbIX mpoleccoB. Teopust crmaboro B3aumojeiictBus depmu.
YHudukanus SJEKTPOMarHUTHBIX U cinalbix  B3auMojneiicTBuil. Teopus
asieKkTpociaboro B3aumojeicTBus  BaitnOepra-Canama-I'mamoy.  OTkpbiTHe
KBaHTOB ciaboro B3aumogelcTBus. CranmaptHas Mojenb. KammuOpoounble
cumMmerpud. Mexanm3Mm Xwurrca. [loucku eanHo#l Teopuu (yHAaMEHTaJIbHBIX
B3aumojeiicTBuil. I[Ipobiema crabuwibHOCTH IIpoTOHA. bapuoHHas acuMMeTpus
Bcenennont

PesynmbraTs! 00y4eHHs:

3HaeT Gu3nUecKre TEPMUHBI B 00JaCTH TEOPETUUECKOH (HU3UKU

VMeeT, HCIONB3ys MaTeMaTHYECKHil ammapaT ¥ 3HaHUS MO TEOPETHIECKOH
(usnKe, OOBSICHATH IPUPOAHBIE U TEXHOT€HHbIC SIBICHUS

CnocobeH OpraHM30BaTh MPOEKTHYIO IEATeTbHOCTh Ha OCHOBE 3HAHHN B
00J1acTH TeOpeTHIEeCKOH (PU3UKH

KonTponbsHoe MepornpusTue 1o paszueny

0 — 15 6amios

Tema:
KonTponsHoe meponpusitue

Pesynbrarel 00yueHus:

3HaeT (pH3nUeCKUEe TEPMHUHEI B 00JIACTH TEOPETHIECKOH (DU3HUKH

VYMeer, ucnonb3ys MaTeMaTW4ecKUil amnmapaT M 3HaHUS 10 TEOpPETUYECKOU
(msuKe, 0OBIACHATH IPUPOJHBIC U TEXHOTCHHBIC SBICHUS

CrnocobeH OpraHu3oBaTh INPOEKTHYIO JEATEIbHOCTh HAa OCHOBE 3HAaHMU B
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00J1aCTH TEOpeTHYECKON (PU3UKH

TIpoMexxyTOUHBIH KOHTPOJIb (KOJIMYECTBO 0 — 30 6amoB

0aJuIoB)

Tekymuii KOHTPOJIL IO pa3fie]y «DJIeKTPOHHAs Teopus. SlnepHast puszukar»

1 | AyautopHas paborta Jlexuyn Tema:

0 — OTCYTCTBOBAJ HA JICKIIUH

1 — npucyTCTBOBAN Ha JICKIIHU

[IpakTudeckue 3aHATHS

0 — oTCYTCTBOBAI Ha 3aHATHU

0,5 — mpucyTCTBOBAJ Ha 3aHATUH, HE BBITIOJIHSIT 3aaHUE
1 — BBIMOITHST 38JaHKE C IOMOIIBIO MPENOAaBaTes

1,5 — BHIIOIHAT 3aJaHUE CaMOCTOSITENBHO, HO C 3aMEYaHHsIMH II0
BBITIOJIHEHUIO

2 — caMOCTOSITENILHO CIIPABUIICA C BBITIOJIHEHHEM 3a/1aHUS

Hroro:

0 — 6 6amnoB

KBantoBomexanmueckas teopust atoma. [lyTu mocTpoeHus] KBAHTOBOW T€OpHUU
atoma. Atom Pesepdopna, ero HeycroiuumBocTb. BopoBckas Teopus aToma
Bojoposa. YpaBHenue Illpenunrepa ans yacTuibl B IIGHTPAJIbHOM IIOJIE.
VYcnoBus cyniecTBoBaHUs (GU3HMUECKOro peuieHus ypaBHeHus Lllpeaunrepa ams
BOJOPOJONOJOOHOTO aToMa. YPOBHM OJHEPTHH, IJTaBHOE KBAHTOBOE YHCIIO.
BeposTHOCTE MPOCTPAaHCTBEHHOI'O pAacCIpeleieHHs 3JIEeKTPOHA B aTOME.
A3sumyTanbHoe u MarHuTHOE KBAaHTOBBIC yHcra. Wzny4yenue
BOJOpooNnogo0HOro aromMa. MomeHT umnyneca Qotona. IIpaBumiia otdopa.
®opmyna banbmepa U OCHOBHBIE CHEKTpaibHble cepud. CIHH 3JIEKTPOHA.
bo3onsl u ¢epmuonbl. IIpaBMiIO CIIOKEHUSI MEXaHHYECKHMX MOMEHTOB.
I'mpoMarHuTHOE OTHOIIEHME U1 OPOUTANIBHOIO U CIMHOBOTO MOMEHTOB.
PesynpTHpytomii MarHuTHBIH MOMeHT. CIIMH-OpOUTAIBHOE B3aUMO/ICHCTBHE.
Tonkas CTPYKTypa JIMHHUI. ITocrostHHas TOHKOH CTPYKTYPBI.
MHoroanekTpoHHbie aroMbl. [Ipuniun [aynu. DneKTPOHHBIC CJIOU U 000IOYKH.
OneKTpoHHas KOH(QUIYpalus MHOTOBJIEKTPOHHBIX aTOMOB U IEPHOAUYECKAs
cucreMa sneMeHToB. [IpaBuia oTOOpa NMpH H3ITYYEHHH MHOTODJIEKTPOHHBIX
aToMoB. Kiaccuueckue Moeny Nossipu3anuy ¥ npoBoauMocty. IIpoBoiuMocTth
METAUIOB. DJEKTPHYECKHH TOK B IUIa3Me. OJEMEHTHl (H3HKH Ta30BBIX
pazpspoB. Tumbsl cBsize atoMoB B TBepAbIX Tenax. PacuieruieHue
9HEPTreTHYECKUX YPOBHEH BO B3aUMOJICUCTBYIOIIMX CUCTEMaX aTOMOB

PesynmbraTs! 00y4eHHs:

3HaeT Gu3nUecKre TEPMUHBI B 00JaCTH TEOPETUUECKOM (HDU3UKU

VYMeeT, HCIONB3ys MaTeMaTHYECKHil ammapaT ¥ 3HaHUA MO TEOPETHIECKOH
(usuKe, 0OBSICHATH IPUPOAHBIC U TEXHOT€HHBIE SIBICHUS

CnocobGeH OpraHM30BaTh MPOEKTHYIO IEATETbHOCTh Ha OCHOBE 3HAHWI B
00J1acTH TeOpeTHIECKOH (PU3NKH

2 | CamocrosTenpHas pabora BsInosiHeHre JOMAIIHETO 3aJaHHs:

(o0s13arenbHBIE HOPMBI) 0 — He BBIMOIHUII

0,5 — BBITIOHWUI HE BCE 3aJaHUs

1 — BBIMOTHMIT BCE 3a/IaHMs, HO €CTh 3aMEUaHMUs

1,5 — 3aaHue BHINIOHEHO MOJHOCTHIO U MPABIIBHO
HUroro:

0 —4 6anna

Tema:

Mopens JBYXaTOMHON LIETIOUKHU C MOTEHIHANBHBIM pesbe(oM IPsIMOYTOIbHON
¢dopmel. OOpa3oBaHHEe IHEPreTHUECKHX 30H. JMCIEpPCHOHHBIE KPUBBIE JUIA
CBOOOZHOTO DJIEKTpOHA M JJIEKTpoHa B KpucTamie. Ilonsrue sddekTuBHON
maccel.  Kpasuuactuupl. CoOCTBEHHas M = IOpUMECHas  IPOBOJUMOCTb
MOJYNPOBOAHUKOB. KOHTaKT JBYX BBIPOKAEHHBIX MOIYNPOBOAHUKOB. [IprHIIMI
JIeHCTBUS MOJIyTIPOBOHUKOBOTO Jlazepa. CBEpXTEKy4YeCTh: KBAHTOBasI MOJENb U
JBYXKHIKOCTHAsI (eHOMEHOIOT UL, OcHOBHBIE HOHATUS TEOpUn
cBepxnpoBoaumocTH. JlenTonsl u anponbl. Hykinonsl. IlonsTHe u3ocnuHa.
OHeprus CBsI3U B aape. Bunbl snaepHbIX peakuuil U UX OLIGHOYHAs! SHEPreTHKa.
Peaxuus nenenus. Ipobiema pazgenenus usotonos. KanensHas u obonouednast
Monend sipa. @Popmyna Beiinzekkepa. Maruueckue uyucia. IIpoGiema
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JOJITOKUBYIIUX CBECPXTANKEIIBIX DJIECMEHTOB

Pe3ynbrarel 00yueHuUS:

3HaeT PuznvecKkre TePMHUHBI B 00JIACTH TEOPETHUYECKON (PU3HUKH

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

CriocobeH OpraHm3oBaTh NPOCKTHYIO JEATEIbHOCTh HAa OCHOBE 3HAHHH B
00J1aCTH TEOPETUIECKOH (HUUKHU

3 | CamocrostensHas pabota (Ha BEIOOD)

HSy‘IeHI/Ie JOIIOJIHUTEIIBHOTO MaTe€pualjia 1o TeMe:

0,5 — 3 6amra — KOHCIIEKT;
0,5 — 2 Gamia — noKaz.

Uroro:
0 — 5 6amnos

Tewma:

VrpaBnseMblii TepMOSAEpHBIA CHHTE3: BUA peaknuii, kputepuii Jloycona,
BapUaHThl peanu3aluy. PaauoakTHBHOCTh. 3aKOH pPaJMOaKTHBHOTO pacraja.
CpaBHHUTENbHAS OLEHKAa IPOHUKAIONIEH CHOCOOHOCTH PAa3JIMYHBIX BHIOB
pammauuu. EnuHunbel u3mepeHuil B paauanMoHHOW Qusuke. [loriomieHHas,
9KBUBAJICHTHAS M SKCHO3UIMOHHAS JJ03bl. DJIEMEHTHI PaJIUallMOHHOMN KYJIbTYpHI.
OHeprus OTAa4YM TIPH U3NIyYEeHHH KBaHTa. SIIepHBI Tamma-pe3oHaHc 0e3
ormaun. l[lpumenennss SI'P. U3mepeHme cBepXMaibIX YaCTOTHBIX CIBUTOB.
CBsi3b MEXIYy pauycoM OOMEHHOTO B3aWMOJCHCTBUS M MacCOW IOKOS €ro
MEPEHOCYNKOB. UeThIpe BHIa B3aWMOJCUCTBUS, MX OOBEKTHI W MEPEHOCUUKH.
[punmuner  cummerpun B MHKpomupe. Hecoxpanenwe P-ueTHOCTH.
CrupanpHocTh vactui. ®PynmaamentaibHocTh CPT-cummerpun. OcCHOBHBIC
MPEJCTABICHUS] KBAHTOBOH DIJIEKTPOJAWHAMUKA M €€ TIpyINa CUMMETPHHU.
[MapTonnass Momens HyKIOHOB. (CxeMa CHIBHOTO B3aMMOJEHCTBHS MEXKIY
agpoHamMH. BajeHTHbIE W MOpPCKHE KBapKH. ACHMIITOTHYECKash CcBOOoaa U
KOH(aHMEHT KBapKoB. M30CHuH, CTpaHHOCTb, YapM, NPENECTh B KBAHTOBOI
XpOMOAMHAMHKE.  OJEeMEeHTapHas  cxeMa  ciaboro  B3aUMOAEHCTBHSL.
OnexTpocnaboe B3auMOJAEHCTBHE U €ro rIpynma CHMMETpuu. Benukoe
oObeIMHEHUE: TpyIIa CHUMMETPHH, BO3MOYKHOCTH IIPOBEPKH, CTaOWIBHOCTH
Mmarepun. O630p (yHAaMEHTAIbHBIX B3aUMOJCHCTBUN IO KOHCTaHTE CBS3H.
HauanbHelii aTamn sBomtonuu Beenennoi

PesynmbraTs! 00y4eHHs:

3HaeT GuU3nUecKre TEPMUHBI B 00JaCTH TEOPETUUECKOH (HU3UKU

VYMeeT, HCIONB3ys MaTeMAaTHYECKHil ammapaT ¥ 3HaHUA MO TEOPEeTHIECKOH
(usuKe, 0OBSICHATH IPUPOAHBIC U TEXHOT€HHBIE SIBICHUS

CrnocobeH OpraHu3oBaTbh IPOEKTHYIO [JEATEIbHOCTh HAa OCHOBE 3HAaHUU B
00J1acTH TeOpeTHIEeCKOH (PU3UKH

KonTponbsHOe MepornpusTue 1o paszueny

Tema:
KontponbHas pabota

Pesynbrarel 00yueHus:

3HaeT (pU3nUeCKUe TEPMHUHBI B 00IACTH TEOPETHIECKOH (PU3HKH

VYMmeer, ucnonb3ys MaTeMaTH4ecKUil anmapar M 3HAHUS IO TEOPETUYECKOU
(msuKe, 0OBIACHATH IPUPOJHBIC U TEXHOTCHHBIC SBICHUS

CrnocobeH OpraHm3oBaTh NPOCKTHYIO JEATeNbHOCTh HAa OCHOBE 3HAHMH B
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00J1aCTH TEOpeTHYECKON (PU3UKH

TIpoMexxyTOUHBIH KOHTPOJIb (KOJIMYECTBO
0aJuIoB)

0 — 15 6amios

IIpomesxyTouHasi aTTecTarus

[IpexncTaBieHs! B (OH/IE OIIEHOYHBIX CPENICTB IS HPOMEKYTOUHON aTTECTAIMH 110 JHUCIHMILUINHE
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