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O0mas TpyaoeMKOCTh 12 3ET

Yacos 1o yueOHOMY ILTaHy 432 Bunbl KOHTpOAsT B ceMecTpax:
B TOM YHUCIIE: JK3aMeHEHI 4, 8
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AYOAUTOPHBIC 3aHATHUA
3a4E€ThI C OICHKOU 7

caMoCTOsITeNIbHAs paboTa 272

Pacnpene.ﬂeﬂue YaCcoB JUCHUIVIMHBI IO CEMeCTPpamM

Cemectp(Kypc.Homep cemecTpa Ha Kypce) 4(2.2) 5(3.1) 6(3.2) 7(4.1) 8(4.2) Hroro
Bux sansTuit vir | e | vin | pon | v | poogn | vio | oo | v | poon | v | e
Jlexnym 16| 16 (10| 10 | 8 | 10 (16| 16 | 10| 10 | 62 | 62
IpakTHyeckue 26 | 26 | 16| 16 |14 ) 18 [ 26 | 26 | 18 | 18 [104| 104
B TOM 4mcIe UHT. 6 6 4 4 6 6 6 6 6 6 28 | 28
Hroro ayn. 42 | 42 26| 26 [ 22| 22 [ 42| 42 | 28| 28 |160| 160
Konrakrthas pabora 42 | 42 | 26| 26 |22 22 | 42| 42 | 28 | 28 |160| 160
Cawm. pabota 66 | 66 | 46 | 46 | 50| 44 | 66 | 66 | 44 | 44 |[272| 272
Hroro 108 108 | 72 | 72 (72| 72 |108| 108 | 72 | 72 |432| 432




Hampasnenue noaroroBku: 44.03.05 [Tenaroruueckoe oopasoBanue (¢ ABYMs IMPO(IISIME ITOJTOTOBKH)
Hanpasnennocts (po¢uns): «Martematnka 1 Ousnkay
Pabouas nporpamMma JuCIUILINHBL «OCHOBBI TEOPETHYECKOH (UMK
IIporpammy cocraBui(u):

SAnkesuy Onbra AJeKcaHpoBHA

[Mpu HauUK 00YYAIONMIMXCS U3 YHCIA JIUL C OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 37I0POBbS, KOTOPBIM HEOOXOIUM OCOOBIH OPSIOK
OCBOCHHS AUCUMILIMHBI (MOAYJIS), O UX JKEJIaHUIO pa3pabaThiBaeTCs afalTHPOBaHHAS K OTPaHUUEHHUAM HX 370pOBbs paboyas
porpamMMa JUCLHIUIUHEI (MOILYJIsT).

Pabouas mporpaMma AUCIUIUTHHBL

OCHOBBI TeOpPeTHYECKOH (PUIUKHU

paspaborana B coorBeTcTBuu ¢ ®I'OC BO:

DepepabHbIi TOCYAAPCTBEHHBIH 00pa30BaTeNbHBII CTAHAAPT BBICIIEr0 00pa30BaHusI - 0aKalaBpHaT MO HAMIPABICHHIO TOATOTOBKU
44.03.05 Tlenarorunueckoe oOpazoBaHue (C IByMs NpoQuIsIMU NOATroTOBKH) (prka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA HAa OCHOBAHUHA y‘IEGHOFO IJ1aHa:

Hamnpasnenue noarorosku: 44.03.05 Ilenarorudeckoe oopazoBanue (¢ IByMs IPOQUIIMH HOATOTOBKH)
Hanpagsnennocts (mpoduns): «Maremarnka» u «Ou3uka»

yTBepkaeHHOro yu€HbsIM coBeToM CI'CITY ot 30.08.2019 mpotoxon Ne 1.

Pabouas mporpamMma o00peHa Ha 3aceJaHuH Kadeapsl

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

ITpotokoi ot 27.08.2019r. Nel
3aB. kadpenpoii E.B. ['anuera

Hauansauk YOIT

P H.A. lomanuna
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Hamnpagnenue noaroroeku: 44.03.05 INenarorudeckoe oOpazoBaHue (€ IBYMs NPO(UIIMH ITOATOTOBKH)
Hanpasnennocts (po¢uns): «Martematnka 1 Ousnkay
Paboyas mporpamMma JMCIMILINHBL «OCHOBBI TEOPETHYECKOH (UMUK

1. HEJIM U 3AJIAYY OCBOEHUSI JUCLIUIIIMHBI (MOLYJIST)

eap u3yyeHus: IMCUMIUIMHBI: CHCTEMATU3UPOBAHHBIC 3HAHHS O0YYAIOUIMXCsl B 00JIACTH TeOpeTHIeCKON (Ppr3UKH

3agaum u3yyeHus1 AMCUHMILUIMHBI:

- (GopMupoBaHHE YMEHHH OOBSCHATH NMPHUPOAHBIE M TEXHOTCHHBIC SBICHUS, WCIONB3YS MAaTEeMAaTHYECKHH ammapaT M 3HAHUS IO
TEOPEeTHUYECKON (u3nKe

- pa3BHUTHE CITIOCOOHOCTEH K OpTaHU3alMU POCKTHON IESTEIbHOCTH Ha OCHOBE 3HAHMW B 00JIACTH TEOPETHYECKOM HU3NKH

O6J1acTh NpodeccHOHAIbHOI JesiTebHOcTH: 01 OGpa3oBaHue U HayKa

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Iuk (paszern) OI: [51.0.08

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

Coz(epn(aHHe JUCIHUIIIAHBL 633preTC${ Ha MaTepHrajic:

- HIKOJIBHOT'O KypcCa (bI/I3I/II(I/I, MaTeMaTuKu, I/IH(i)OpMaTI/IKI/I u I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaIH/IOHHLIX TEXHOJIOTUH

EctecTBeHHOHayuYHast KapTHHA MUpPa

TeopHs 1 TEXHOIOTHH 00yIeHHS

-AACIUILIINH Moz[yneﬁ ((HpC)IMCTHOC 06yquHe. Maremartuka» u (<Hpe£[MCTHOC 06y‘{€HI/Ie. duszukarn

Meroauka o0yueHus puzuke

2.2| IncuumimHbl (MOIyJIH) U NPAKTUKH, JUISI KOTOPbIX 0CBOECHHE JAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeauIecTByonee:

DNEeKTPOpPaTNOTEXHIKA

AcTpoHOMUS

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIAIITAHBI
(MOZYJIS)

OIIK-8. Cnoco0eH ocyLiecTBJIATD NeJarornyecKylo J1esiTeJJbHOCTh HA OCHOBE CIIeLHAIbLHbIX HAYYHbIX 3HAHUIT

OIIK-8.3. Brageet: meTonamu, popMaMu U cpecTBAMH 00y4YeHHsl, B TOM YK CJIe BHIXOASIIUMU 32 PAMKH Y4eOHbIX 3aHSITHI, ¢
Y4eTOM BO3MO:KHOCTeil 00pa3oBaTe/IbHOI OPraHu3aluu, MeCTa KUTeIbCTBA U HCTOPUKO-KYJIbTYPHOI'0 CBO€00pa3Hs peruoHa.

3HaeT (hM3UUECKUE TEPMHUHEI B 00IACTH TEOPETHICCKOH (PU3NKH
YMeer, UCHOIB3ysd MaTeMaTHUECKH anmnapar 1 3HaHUs [10 TEOPETUUECKOH (H3HKe, 00BICHSTH IPUPOIHBIE U TEXHOTCHHBIC SBICHUS
Cnoco6eH opraHM30BaTh IPOCKTHYIO AEATEIHHOCTE HA OCHOBE 3HAHMIT B 00J1aCTH TeopeTndeckoit Qu3uKku

4. CTPYKTYPA U COJIEP’)KAHME JUCIHUTIIMHBI (MOJLY.JIST)

Kon HaunmenoBaHue pa3/iesioB U TeM /BU/ 3aHATHSI/ Cemectp / | YacoB | HuTepakT.
3aHATHS Kypc
Pazpen 1. Kinaccuueckas MexaHMKa U TeOPUsi OTHOCUTEJIbHOCTH
1.1 Kunemarnka Touku. YpaBHeHus qBrkeHus /Jlek/ 4 2 0
1.2 JIBmxeHue TBepaoro tena /JIex/ 4 2 0
1.3 3akoHbl coxpaHenus /JIex/ 4 2 0
1.4 Marbie konebanust /JIek/ 4 2 0
1.5 Kanonuyeckue ypaBHenus /JIex/ 4 2 0
1.6 OCHOBBI CrieLIMalIbHOM TEOPUH OTHOCUTEIBHOCTH. PensaTUBUCTCKAsE MEXaHUKa 4 2 0
/J1ex/
1.7 BeeieHue B K1acCHYECKYH0 MexaHuky /TIp/ 4 2 0
1.8 Kunemartuka touxu /TIp/ 4 2 0
1.9 VYpasuenus nsrkerns /Ip/ 4 6 0
1.10 3akoHbl coxpanenusi /TIp/ 4 4 4
1.11 Mausie konebanus /T1p/ 4 6 2
1.12 OCHOBHBIE MTOJIOKEHHS CIELHAIBHON Teopru oTHOCcHuTENbHOCTH /TIp/ 4 2 0
1.13 Pemsituuctckast mexanuka /I1p/ 4 2 0
1.14 Kunemaruka MaTepuaibHON TOUKH B IEKAPTOBBIX KOOPHHATAX. 4 10 0

Hurerpuposanue BToporo 3akoHa HpetotoHa. O6001IEHHbIE KOOPAUHATBL.
[Ipuaumn Hanmenspero aercTBus. [IpuHun oTHOCHTEN HOCTH ["ammres.
Oyukius Jlarpamka cBo6oaHoi yactunsl. /Cp/

1.15 Oynkius JlarpaHka CUCTEMbI YacTHIl. YTJIOBasi CKOPOCTh. TEH30p WHEPIIHH. 4 10 0
MOMEHT UMITyJIbCca TBepAoro Tena. CONpUKOCHOBEHHE TBEPABIX Tell. [IBIKEHHE B
HEHHEpLIHaAILHOU cucTeme orcuera /Cp/

1.16 Oueprus. mmnynsce. Lentp unepimu. MomeHT umnynbsca. OqHoMepHOE 4 10 0
nBrkenue. [IpusenenHas Macca. J{BrokeHue B IIGHTpanbHOM moie. Kemieposa
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3anada. YpaBHenus ['amuibToHa. YpaBHenus [amunbroHa-SAkoou /Cp/

1.17

Anunabarudeckue nHBapuaHThl. CBOOOIHBIE OJTHOMEPHBIC KOJICOAHMS.
BeinyxneHHble Kosiebanus. KoneGaHus CHCTEM CO MHOTUMH CTETICHIMH
cBOOOIBI. 3aTyxaroiue kojiebanus. BeIHYXICHHbBIC KOJICOaHUs TPH HATHYUH
tpenust. [TapameTpuueckuil pezoHanc. AHrapMoHudeckue konebanus /Cp/

16

1.18

CkopocTb pacnpoctpaneHus B3aumogaencTeuid. IaTepBan. CoOCTBEHHOE BpeMsl.
[IpeobpazoBanue Jlopenna. [IpeobpasoBanue ckopocTh. YeTbpexmepHbIe
BEKTOPBI. DHEprus U UMIyJbC. YeTbpexmMepHbIii uMIyibe. Pacman yacTu.
Ynpyrue ctonkHoBeHus yactul /Cp/

26

Paznen 2. DjekTpoguHaMuka

2.1

Baezienne B aseKTpoaArHAMUKYy /JIex/

2.2

DU3NYeCKne OCHOBBI JJICKTPOAUHAMUKN /TTex/

2.3

OCHOBHBIE OHSTHSI TEKTPOANHAMHKH /JIex/

2.4

CrannonapHoe dJIeKTpoMarauTHoe mnose. [loTennnans: u TeH3op
3IICKTPOMArHUTHOTO 11oJ1st /JIex/

ojorjorjon

NN NN

o|jo|o|o

2.5

YpaBHeHuss MakcBesuia B 4eThIpeXMepHOU popme. DINeKTPOMArHUTHBIC BOJTHBI
/JTex/

6]

N

o

2.6

OCHOBHBIC OHSATHS JIEKTpoiHaMukH /T1p/

2.7

CrannoHapHoe 3ekTpoMarautHoe moje /TIp/

2.8

TloTeHIHabl U TEH30p IeKTpoMaruuTHoro mosst /TIp/

2.9

Ypasuenus Makcgesuia /TIp/

2.10

DnexTpoMarHuTHbie BoHBI /TIp/

Al ININ] A~

2.11

OCHOBHBIE ITOHSATHS IEKTPOJHHAMUKY: IIEKTPHUECKUI 3apsi, SIEKTPUISCKHI
TOK, JIEKTPUYECKUHN TUTIOJb, TUIOIBHBIH MOMEHT, TUTIOJIbHBIA MOMEHT
JNEKTPUUYECKOTO TOKA. DIEKTPHUECKUE U MATHUTHBIE MYJTbTHITOJH.
DJeKTpuyecKasi 1 MarHUTHAs HANPSDKEHHOCTH. BEeKTOphl MArHUTHON MHIIYKIIUU U
INEKTPUUYECKOTO cMeIeHns. [I0TOK 3JeKTPUIECKOTO U MAarHUTHOTO MOJIS.
DNEeKTPUYECKHE U MAaTHUTHBIE CUIIOBBIE JIMHUU. DIIEKTPOCTATHYCCKUN
notenuai. [lagerne Hanpspkenus. COMpOTHBIICHNE MPOBOAHUKA U 3aK0H OMa.
3akoH Kynona, 3akoH 31eKTpoMarHUTHON MHIYKIMH. CHUCTEMBI €JMHHUIL
n3MepeHust GU3MIECKUX BETHMYHH. DIEKTPOJBIDKYIIAS CUila. 3aKOH
Jxoyns-Jlenna /Cp/

ojorjorjorjorjol

(=] [=] | \V] {a] | V) o)

2.12

CranmoHapHOE JIEKTPOMarHUTHOE Hose. Y paBHeHNs MakcBea s
CTAI[OHAPHOT'0 JIEKTPOMArHUTHOTO oIS B AU depeHIInanbHON U
UHTETpaNbHOH (opMe. ['paHNUHbBIE YCTOBHS ST BEKTOPOB CTAIIHOHAPHOTO
3NIEKTPOMATHUTHOTO TIOJISL. DHEPTHS CTAIlIOHAPHOTO MEKTPOMArHUTHOTO TOIIA.
Teopema 00 0IHO3HAYHOCTH PENIEHHs YPaBHEHHH CTAI[HOHAPHOTO
3NEKTPOMArHUTHOTO T10J1s. CKaIAPHBIA M BEKTOPHBIH TOTCHIHAITBI
CTAI[IOHAPHOT'0 JIEKTPOMArHUTHOTO HOJIS. Y CIOBHSI KAIUOPOBKH. Y PaBHEHUS
Jlanmaca u ITyaccoHa Ii1st BEKTOPOB CTAIIHOHAPHOTO 3IEKTPOMATHUTHOTO OIS
/Cp/

12

2.13

CKaJIsIpHBIH U BEKTOPHBIN IOTEHLUATIbI HJIEKTPOMATHUTHOTO IOJI.
KanmnbpoBo4Hast ”HBAPUAHTHOCTb 3JEKTPOMATrHUTHBIX MOJIEH. Y CIIOBUS
KaJMOpOBKU: KyJOHOBCKas KalIuOpoBKa U kanuOpoBka JlopeHua. YpaBHeHus
Jlamnaca, I[Tyaccona u JlanamGepa Iyt CKaJIIPHOTO W BEKTOPHOTO MOTSHIINAIIOB
3JIEKTPOMArHUTHOTO NOJIs. MeTobl pelieHus 3a4a4 JJIs IEPEMEHHOTO
QJICKTPOMArHuTHOT'O T10JIA. TCH30p SJICKTPOMArHuTHOTO IT0JIA. ypaBHeHI/Ie
JBIKEHUS 3apsDKEHHON 4aCTULIBI B 3JIEKTPOMArHUTHOM I0JI€ B UETBIPEXMEPHOH
¢dopme. Jlarpamxuas u AeHCTBUE ATl HEPEMEHHOTO SIEKTPOMarHUTHOTO OIS,
BrBoj ypaBHeHH# MakcBelia ¢ ITOMOIIBI0 BApHAIMOHHBIX MPHHIHIIOB /Cp/

12

2.14

TeH30p 3JIEKTPOMarHUTHOTO MOJs. YpaBHeHUsI MakcBeia B Y4eThIpEXMEPHOU
(dhopme. 4-noTEHIUA STICKTPOMATHUTHOTO TMOJIS. DJIEKTPOMArHUTHBIC BOJIHBI B
BemiectBe. Popmyna MakcBera. DIeKTpoMarHuTHas IPUPOIA CBETA.
MonoxpomaTtuueckas IJIOCKasi AIeKTpOMarHuTHas BoyiHa. OTpaxkeHue u
MpeIoOMIICHUE DIIEKTPOMATHUTHBIX BOJTH. DHEPTHsI U UMITYJIBC AIIEKTPOMArHUTHON
BoJIHBI. CrieKTpanbHOE pasiokeHue. YacTUUHO MONSIpU30BaHHBIN CBET.
I'eomerpuueckas onrtuka. [Ipenensl pUMEHUMOCTH FEOMETPUUECKON ONTHKH.
W3nyuenne 371eKTpOMarHuTHBIX BOJH. 3ara3ibIBaloNINe MOTEHIIUAEI.
Ilorenumans! JInenapa-Buxepra. Ilone cuctemsl 3apsi0B Ha JaleKuX
paccrosiHUSX OT Hee. JlunonbHoe u3nydenue. Mznydenue ObICTPO JBHKYLIETOCS
3apsina. TopmoxeHue nznydenueM. Paccesnue 3apspkeHHbIX yacTul /Cp/

12

Paznen 3. KBanTtoBasi MexaHuKa

3.1

BBejieHne B KBaHTOBYIO MexaHUKY /JIek/

0

3.2

du3nuyecKre OCHOBBI KBAHTOBOM MeXaHuku /JIex/

»

N

0

3.3

OCHOBHBIE TI0JI0XKEHHUs KBAaHTOBOM MexaHuku /JIex/

0

Crpanuua 4 u3 27




Hampasnenue noaroroBku: 44.03.05 [Tenaroruueckoe oopasoBanue (¢ ABYMs IMPO(IISIME ITOJTOTOBKH)

Hanpasnennocts (po¢uns): «Martematnka 1 Ousnkay
Paboyast nporpamMma JMCIMILIHHBL «OCHOBBI TEOPETHYECKOH (UMUK

3.4

KBanroBoMmexauudeckue npruioxenus /JIex/

3.5

BBezienne B KBaHTOBYIO MexaHuky /T1p/

3.6

Du3nyecKre OCHOBBI KBAHTOBOW MexaHukH /I1p/

3.7

OCHOBHBIE TOJIOKEHUST KBAHTOBOM MexaHuku /I1p/

3.8

KBanroBoMmexanndeckue npruaoxenns /TIp/

AloINvININ

3.9

OCHOBHBIE 3Tarbl pa3BUTHS Ui KBAHTOBOI MexaHUKK. KBaHTOBBIE CBOICTBA
3JIEKTPOMArHUTHOTO U3nyueHust. oTosrnekTpuueckuii 3¢ dekT. YpaBHeHUE
OnnHmreiHa. Dddexr Komnrona. ['mnoresa ne bpoiins. BonHoBbIe cBolicTBa
gactun. OnsiTel [pBrccona u Jxepmepa. DKkcriepUMeHTAIbHBIE TOATBEPKICHHUS
runotessl ge bpoiins. JudpaxkunoHuslii onsIT ¢ qByms mensmu /Cp/

[o2] [o2] [o2] 2] Fop) o))

[=] | \V] [e] BN o) (o)

3.10

BonuoBas ¢pyHKuus coctostHus 4acTHibl. CTaTucTHyecKas MHTEpIIpeTays
BOJIHOBO# (yHKUMH. [TpuHIMI cynepno3uiuu coctosHui. COOTHOIICHHS
HeonpeeIeHHOCTelH. ' paHuiia NpUMEHUMOCTH KJIACCHYECKOTO criocoba
onucanus sieHui /Cp/

12

3.11

IIpencraBnenue gpusndeckux BeauymH onepatopamu. [locrynar o cnekrpe
BO3MOJKHBIX 3HAUeHHH (pu3ndeckoil BennuuHbL. [locTynar o pacnpeneneHun
BEPOSITHOCTEH 110 CHIEKTPY 3HAUCHHH (pu3nueckoil BennunHbl. Onucanue
COCTOSIHUM CHCTEMBI B KBAaHTOBON MexaHuke. [10HbIi KBaHTOBOMEXaHUYECKUN
Habop. YpasHenue lIpenunrepa. [IpyHunn Npu4uHHOCTY B KBAHTOBOM
Mexanuke. CIIiH dJieMeHTapHbIX yactull. Oneparopsl cirHa /Cp/

10

3.12

KBaHTOBast MexaHHKa CHCTEMBI YyacTHL. BomHoBas GyHKIus cucteMsbl. bo30oHEI 1
(depmuonsl. [Tpunnun [aynu. [lepuoauyeckas cucrema syeMeHTOB MeHzieneesa
/Cp/

10

Pa3nen 4. ®usnka 3jieMeHTAPHBIX YaCTHII

4.1

Beenenne B pu3uky 31eMeHTapHbIX yacThil /JIex/

4.2

Knaccubukanus B3anmoseiicteuit u yactui /JIex/

4.3

ITpunuuns! cummerpuu /JIex/

4.4

OCHOBBI COBPEMEHHOM (DM3UKU BBICOKHUX dHepruii /JIex/

4.5

Beenenne B (hu3uky 3nemeHtapHbix gactui /Tp/

4.6

Kiaccudukanus B3anmoencTeuii u yactui /TIp/

4.7

Ipusimnel cummMerpun /TIp/

4.8

OCHOBBI COBpeMEeHHO# (pu3nku BeicokuX Heprui /TIp/

(2] [op) Kop] Hool o) By oy s

4.9

du3rKa MUKPOMHpPA U €€ COBPEMEHHOE COCTOsIHUE. DyHIaMeHTalIbHbIE
B3aMMOJICHCTBHS M MX XapakTepucTuku. Kinaccudurkarms agponos. baprons! u
Me30HbI. CTpaHHbBIE U O4apOBaHHbIe YacTullbl. Kiaccudukanus 4acTuil 1o
BPEMEHH KHU3HH: CTAOMIIbHBIE YaCTHUIIbI, KBA3HUCTAOWIIbHBIC U PE30HAHCHI.
Antngactunel. Teopun [upaka u @eitnmana. OTKPHITHE TO3UTPOHA H
a”tunpoTona /Cp/

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

[E
o

o|lo|o|o|o|o|o|o|o

4.10

3aKoHBI COXpaHEHUsI U cUMMETpHUH. IIpocTpaHCTBEHHBIE U BHYTPEHHHE
cuMMeTpuu. TOYHBIE BHYTPEHHHUE 3aKOHBI COXPAHEHHS: 3aKOHBI COXPAHCHHS
3JIEKTPUYECKOTO OApHOHHOTO M JIETITOHHBIX 3aps10B. HeTouHbIe 3aKOHBI
coxpaHeHus. I30cUMMETpHst 1 M30MYJIbTHUILICTHL. 3aKOH COXPaHEHHs U30CTIHHA.
Yuurapnas cummMetpus. CynepMmyabTuiiers! /Cp/

16

411

JlenToHBI M KBapKU KakK (yHAaMEHTaJbHbIC YacTHIIbl. KBapKOBas cTpyKTypa
6aproHOB U Me30HOB. KBaHTOBbIE Ipo1iecchl. XapaKTePUCTHUKH KBAHTOBBIX
npoiieccoB. BeposiTHOCTE pacniaza 1 cpeHee BpeMsl )KU3HH YaCTHULIbL.

D¢ dexTHBHOE MONEePeYHOEe CEYCHUE PEAKIIMU. DBOJIOLUS KBAHTOBOW CUCTEMBI.
Onepartop 3BOIIONMH. AMIUIUTY 1A BEPOATHOCTH Nepexo1oB. KBaHTOBas Teopust
B3auMoJiecTBHs yactull. Teopus BosMyuieHuit. luarpammsl deifHMana.
OOMeHHBIIT MEXaHU3M B3auMoieicTBHi. D dekTuBHbIH paauyc. KBantoBas
anekTpoauHaMuKka. @OTOH Kak KBaHT 3JIEKTPOMArHUTHOTO B3aUMOIEHCTBUSL.
KannbpoBovHasi ”HBapraHTHOCTH Teopuu. beamaccoBocTh (hotoHa /Cp/

20

412

CunbHble B3aumozencTsus. Teopus anepHbix cui FOkasbl. KBanToBas
XpOMOJMHAMUKA. I IFOOHBI KaK KBaHTbI CUJIBHOTO B3aUMOACHCTBUSL.
Hesbuteranue kBapkoB u3 afpoHa. Ciadble B3aUMOIeHCTBHSA. XapaKTepHbIe
ocobeHHOCTH c1abbIX npoleccoB. Teopus ciaboro B3aumoneiictsus Oepmu.
YHudukanus 3JeKTPOMarHUTHBIX U CIIA0bIX B3aUMOCHCTBHN. Teopus
anekTpociadoro B3aumoaeiictsus Baitn6epra-Canama-I'msmoy. OTkpbiTue
KBaHTOB cl1a0oro B3aumojeicTBus. CtannaptHas Mojenb. KannbpoBouHbie
cummerpun. Mexanusm Xurrca. IToucku enuHoi Teopuu GpyHIaMEHTaIbHBIX
B3aumoeiicTeuii. [Ipobnema ctaOnibHOCTH MPOTOHA. baproHHas acuMMeTpHs
Bcenennoii /Cp/

20

Pa3nes 5. DiexTponHas teopus. Anepuas ¢puznka

5.1

Teopust KPUCTAJUIMYECKOM pelieTKr. 30HHas TeopHs KpucTaiuioB /JIek/

0
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5.2

CraTrctuka HocuTenei 3apsiios /Jlex/

5.3

IMonstpu3zatys AMAIEKTPUKOB. MarHuTHOE ynopsipodeHue /Jlex/

5.4

CepxnpoBoauMocTs /JIek/

5.5

®dusnka aTOMHOTO siipa /Jlex/

5.6

Teopwust kpuctammaeckoi pemetku /Tp/

5.7

3oHHas Teopus kpuctauios /TIp/

5.8

Crarucruka Hocurenei 3apsios/I1p/

5.9

Kunernueckue siBienus B kpuctauiax /TIp/

5.10

Iossipusarust auanektpukos /I1p/

5.11

MaruutHoe ynopsyrodenue /TIp/

5.12

CaepxmpoBoanumocts /TIp/

5.13

®usmka atomHoro sypa /Ip/

5.14

Beejenue B Gu3uky GpyHpaMeHTaIbHBIX B3aumoeiicTeuii /Tp/

NININININININININININININ

5.15

KBantoBomexanmdeckas Teopust atoma. [yt mocTpoeHunst KBAHTOBOU TEOpUU
atoma. AtoMm Pesepdopna, ero meycroiunBocts. bopoBckas Teopusi aroma
Bostopojia. YpasHenue lllpenunrepa 11t 4acTUIBI B IECHTPAIBHOM II0JIE.
VYcnoBus cymecTBoBaHus Gu3MdecKoro pemenus ypasHenus Llpeannrepa st
BOJJOPOJIONIOJOOHOTO aTOMa. Y POBHHU SHEPTHH, INIABHOE KBAHTOBOE YHUCIIO.
BeposTHOCTH IPOCTPAHCTBEHHOTO paclpeaeNeH s 3JIEKTPOHA B aTOME.
AzuMyTanbHOE M MArHUTHOE KBaHTOBBIE YHcia. M3mydenne Bogopo0no00H0To
aToma. MomeHT umnyibca Gotona. I[Ipasuia ord6opa. @opmyna banemepa u
OCHOBHBI€ CIIeKTpasIbHbIe ceprui. CIIHH 21eKTpoHa. bo30HbBI U pepMHUOHEI.
IIpaBuiio cioXxeHus MEXaHUIEeCKUX MOMEHTOB. | H(DOMarHuTHOE OTHOILCHUE AL
OpOUTAILHOTO M CIIMHOBOT'O MOMEHTOB. Pe3yIbTUPYIOIINiT MATHUTHBIH MOMEHT.
CrnuH-opbuTanbHoe B3auMmoeiicTeue. ToHkas cTpykTypa JuHui. IlocTosiHHAs
TOHKOH CTPYKTypbl. MHOTO3eKTpOoHHBIE aToMBIL. [Ipuanmn [Taymm.
DJeKTPOHHBIE CIION K 000JIOUKH. DIEKTPOHHAS KOHDHUTYpaIHs
MHOTOIEKTPOHHBIX aTOMOB U IIepHoJUYecKas cucTeMa 3neMeHToB. [IpaBuna
oTOopa IMpy H3ITy4eHUH MHOTOIJIEKTPOHHBIX aTOMOB. Kinaccuyeckue Monenn
MOJIIPU3ALMH ¥ IPOBOAUMOCTH. [IpOBOIUMOCTE METAIIOB. DNEKTPUIECKUN TOK B
iasme. DIeMeHThl (PH3HUKH ra30BBIX pa3psaoB. THIBI CBsA3EH aTOMOB B TBEPIBIX
Tenax. Pacuienienne sHepreTHYeCKUX ypoBHEH BO B3aUMOIEHCTBYIOINX
cucremax aromoB /Cp/

[ee] fee) Koe] foo] foo) Koo} Kee) Kool oo) Kool Kee) Koo] foo] Koo

[y
S

(@] [a] | V] [e] (o] | V] [o] [a] | V] (o] (o] (o] (o] o)

5.16

Mogenb ABYXaTOMHOH IIETIOYKH C HMOTEHIMAIBHBIM pelabe)oM HMPsSMOYTrOIbHON
¢dopmel. OOpa3oBaHHE 3HEPreTUUCCKUX 30H. JIMCIIepCHOHHBIE KPUBBIE I
CBOOOIHOTO 3JEKTpOHAa M 3JeKTpoHa B Kpuctame. Ilonstue sddexTuBHON
Mmaccel.  KBasmuactmipl.  CoOCTBeHHass H — TIPUMECHas  IIPOBOJUMOCTH
MOJIYNPOBOAHUKOB. KOHTAKT ABYX BBIPOKIEHHBIX MONTYIPOBOAHUKOB. [IpHIMI
JEHCTBUS MOITYIPOBOIHUKOBOTO J1azepa. CBepXTeKydyecTh: KBAHTOBAs MOJETb
JIBYX>KUJIKOCTHAs (heHOMEHONOTHS. OcCHOBHBIE MOHATHS TEeopuu
CBEPXIIPOBOJHMOCTH.

Jlenronsl u agponbl. Hyknonsl. [ToHsiTue n3ocnuua. JHEprus CBsi3u B siape. Busl
SJEPHBIX PeaKLUi U UX OLleHOUHas 3HepreTuka. Peakuus nenenus. IIpobiaema
pasnenenus nzoromnos. KanensHas u o6onoueunas Mmogenu siapa. @opmyna
Beiinzekkepa. Maruueckue yucia. [Ipo6iema JOAr0KUBYIIMX CBEPXTSIKEIBIX
anemeHToB /Cp/

14

5.17

VYnpasnseMmslit TEpMOSIAEPHBINA CUHTE3: BUJL peakiuii, kputepuii JloycoHa,
BapUaHThI peanu3annu. PaguoakTHBHOCT. 3aKOH paJMOaKTUBHOTO pacnasa.
CpaBHHTENbHAS OLIEHKA IPOHUKAOLIEH CIOCOOHOCTH Pa3INYHBIX BUJIOB
pamuaruy. Equanuner n3mepenuit B paaunannoHHol ¢usnke. [lornomienHas,
SKBUBAJICHTHAsl ¥ 9KCIO3ULUOHHAsS JI03bl. DIEMEHThI PaIUalluiOHHON KYJIbTYPBI.
OHeprus oTAa4yy MpY U3JIyYSeHUN KBaHTa. SiepHblii raMMma-pe3oHaHc 0e3 oTaaqu.
IIpumenenus SAI'P. 3Mepenue cBepXxMaiiblX 4aCTOTHBIX CABUIOB. CBA3b MEXKAY
paarycoM 0OMEHHOTO B3aMMOJICHCTBHS M MAcCOIl ITOKOS €ro MePEeHOCUYHUKOB.
UYeTslpe Bua B3aUMOACHCTBYSL, UX 00BEKTHI M MEPEHOCUUKH. [IpHHIMIIBI
cuMmMeTpuu B Mukpomupe. Hecoxpanenne P-uetnoctu. CinpanbHOCTD 4aCTHIL.
dynpamenransHOcTs CPT-cummerpun. OcHOBHBIE PEACTAaBICHUS KBAHTOBOM
3NEKTPOJMHAMUKY U €€ IpyIIa cuMMeTpul. IlapToHHas MOJenb HyKJIOHOB.
Cxema cHIIBHOTO B3aMMOJCHCTBUS MEXy afpoHamMu. BaneHTHbIE 1 MOpCKHe
KBapKu. AcuMnroruueckas cBo0oa 1 KoH(halHMEHT KBapkoB. 3ocnuH,
CTPaHHOCTb, YapM, NIPEJIECTh B KBAHTOBOH XpOMOANHAMUKE. DJIeMEHTapHas
cxeMa caboro B3auMoAeHcTBHA. DIeKTpocaaboe B3auMOSHCTBYE U €r0 IPyIna
cuMMeTpul. Benrkoe o0beanHeHue: Tpyna CMMMETPHH, BO3MOKHOCTD
IPOBEPKHU, CTAOMIBHOCTb MaTepun. O630p GyHIaMeHTaIbHbIX B3aUMOAEHCTBUI
10 KOHCTaHTe cBsi3u. HauanbHbiil 3Tan sBostoruu Beenennoit /Cp/

16
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5. OneHoYHbIEe M MeTOAUYECKHE MATePUAJIbI 10 AUCHHILINHE (MOYJII0)

5.1. CopepxaHue ayAMTOPHOI PaGoThl 10 JUCHHUILINHE (MOAY.1I0)

4 cemecTp, 6 Jekuuii, 12 npakTHyecKuX 3aHATHIL
Pazgen 1. Kitaccuyeckasi MeXaHMKA U TEOPHSI OTHOCHTEJILHOCTH
Jlexuus Ne 1 (2 gaca)
Kunemaruka Touku. YpaBHEHHS JBIKCHHS
Kunemaruka Touxu.
Bomnpocs! 1 3aganus:

1. Bxuag poccuiickux u 3apy0exxHbIX yueHbIx (Ianues, HetoToHa, XKykoBckoro, IluonkoBckoro, Memepckoro u ap.) B
pa3BUTHE QU3HKH.

2. JIBI>KeHHEe MaTepHaIbHONU TOUKH.

3. Kunemaruka MaTepuaibHON TOUKU B IEKAPTOBBIX KOOPJHHATAX.

4. EcrecTBeHHBIE U NOJSIPHBIE KOOPAUHATHL.

YpaBHEHUS ABIKEHUS
Bomnpocs! u 3aganHust:
3akonbl HploTOHA.
HuterpupoBanue BToporo 3akoHa HploToHa.
O000IEHHBIE KOOPUHATHL.
IIpuHIMT HaUMEHBIIETO JeHCTBYS.
ITpunuun otHocutenbHocTH Ianuiest.
Oynxnus Jlarpamka cBOOOAHON YaCTHILIBL

No g~ wDd PR

Oynknus Jlarpamka CHCTEMBI YaCTHII.
Jlexuus Ne 2 (2 gaca)
JIBmxeHne TBEpIOTO TEeNa
Bompocs! u 3amanmst:
YrioBast CKOPOCTb.
TeH30p uHepuuu.
MoMeHT umIyJibca TBEpOTo Teja.
COle/lKOCHOBCHI/IC TBEPABIX TECII.

arwpn e

JIBrkeHNe B HEMHEPLMAIBHOM cHCTEME OTCYETA.
Jlexiust Ne 3 (2 yaca)
3aKOHBI COXPaHEHUs
Bomnpocs! u 3ananus:

1. DHeprus.

2. Nmnynec.

3. IlenTp uHEpLIUH.

4, MomeHT nmmyinsca.

Jlextust Ne 4 (2 gaca)
Mautsie koneOanus

Bomnpocs! u 3aganus:
CB00O/IHBIC OZJTHOMEPHBIE KOJICOaHuSI.
BrinyxaeHHbIe KOJIeOaHMS.
Konebanus cucteM co MHOTUMH CTETICHSIMH CBOOOIBI.
3aryxaromue KoreOaHus.
BoiHyXIeHHBIC KOJIeOaHUs TPU HATMYUH TPECHUS.
ITapameTprueckuii pe3oHaHC.
AHrapMoHHYECKHE KOIeOaHHs.

Nog,rwphpE

Jlexuus Ne 5 (2 vaca)
Kanonnueckue ypaBHeHUs
Bomnpocs! u 3aganusi:

1. VYpasuenus ['amuiibToHa.
2. VYpasuenus ['amuiibToHa-SAKOOH.
3. Anunabatuveckue HHBAPUAHTHI.

Jlexuus Ne 6 (2 vaca)
OCHOBBI CTIEIMAILHON TEOPUU OTHOCUTEJILHOCTH. PelTHBHCTCKAs MEXaHUKa
OCHOBEI CTIeIMaJIbHON TEOPHH OTHOCUTEIHFHOCTH
Bomnpocs! 1 3aganus:

1. CKOpOCTh pacTIpOCTPaHEHUsT B3aUMO/ICHCTBUH.
2. Hureppa.

3. CoOcTBeHHOE BpeMsi.

4. IIpeobpa3zoBanue JlopeHua.
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5 [IpeobpazoBaHue CKOPOCTH.
6. YeThIpeXMEPHBIC BEKTOPEI.

PensiTHBHCTCKasT MEXaHHUKa
Bomnpocs! U 3ajaHusL:

1. DHeprust ¥ UMITYJIbC.

2. YeTpIpeXMepHBII HMITYJIBC.

3. Pacnan wactum.

4. Yrpyrue CTONKHOBEHHUS YaCTHII.

[paxruueckoe 3ansTre Ne 1 (2 gaca)

BBeneHue B KJIJaCCHYECKYI0 MEXAHUKY
Bomnpocs! 1 3aganus:
1. OCHOBHBIE 3TaIbl Pa3BUTHUS U1K KJIACCHYECKOW MEXaHHUKH.
2. JocTmkenus poccuiickux u 3apyoexusix (["amunes, HeroTona, XXykoBckoro, [{uonkoBckoro, Memepckoro u 1p.) yueHbIX.

Ipaktuueckoe 3ansTre Ne 2 (2 vaca)

Kunemaruka Touku
Bompocs! u 3amanmst:
1. Pemenue 3anau Ha HAXOXKAEHHE CKOPOCTH, YCKOPEHHS U painyca KPUBU3HBI TPACKTOPUN MaTEPUAIbHON TOYKH.
2. Pemenue 3a1au Ha HaXOXK/AEHHE CKOPOCTH, YCKOPEHHS U painyca KpUBU3HBI TPACKTOPUU MaTepHaIbHON TOUKH.
[Ipaxruueckoe 3ansTre Ne 3-5 (6 yacos)
VYpaBHEHUS OBMKEHUS
Bomnpocs! 1 3aganus:
HNurerpupoBanue Broporo 3akoHa HeroToHa.
Pemienue 3anau Ha npuMeHEHHE BTOPOTo 3aKoHa HploToHa.
WuTerpupoBanye ypaBHEHHH ABHKECHNUS.
Pemenue 3anay no TMHAMUKE MaTEpPUAILHON TOYKH.
Pemrenue 3anau Ha MHTETPUPOBAHUE YPAaBHEHUI OJHOMEPHOTO JBIKCHHS C YI€TOM CHJIBI COIIPOTHBIICHUS.
Pemenue 3anayu o nMHaMUKe IBHKEHUS TEJ HA MJIOCKOCTH.
Ipaktuueckoe 3ausitue Ne 6-7 (4 daca)
3aKOHBI COXPAaHEHUS

ok wnhE

BOHpOCLI " 3aJIaHUsA:

1. Teopema Herep.

2. 3aK0H COXPaHEHHUS YHEPTHH.

3. 3aKOH COXpaHEHHs UMITYJIbCa.

4. 3aK0H COXpaHEHMS MOMEHTa UMITYIIbCa.

[pakruueckoe 3ansitue Ne 8-10 (6 yacoB)
Mautsie xoneOanus
Bompocs! u 3aganust:

1. CB00O/IHBIE OJJTHOMEPHBIE KOJICOaHusI.

2 BoiHyXIeHHBIC KOJICOAHHS.

3. Pemenne 3aga4 Ha kone6aTesbHOE ABUKEHHE (IIPYKUHHBIH MasSTHHK).

4 Pemrenne 3ana4 Ha KonebarepHOE BIKEHUE (MATEMAaTHUSCKUN MAsITHUK).

[paxruueckoe 3ansitue Ne 11 (2 gaca)
OCHOBHBIE TOJIOKEHHUS CTIEUAIbHON TEOPUH OTHOCUTEIBHOCTH
1. IIpuHuMIBI crienUaabHOM TEOPUU OTHOCUTENBHOCTH.
2. IIpeo6paszoBanus JlopeHua.
Ipakruueckoe 3ausiTue Ne 12 (2 yaca)
PenaruBucrckas MexaHuka
Bomnpocs! u 3ananust:
CKOpOCTb pacpOCTpaHEHUs B3aUMOICHCTBUH.
Wureppain.
CobcTBeHHOE BpeMsl.
CoOcTBeHHas UIMHA.
Pemenue 3ana4 o pesiTUBUCTCKOW KHHEMATHKE.
Pemienue 3anau o pesITUBUCTCKOW IWHAMUKE.
YeTpIpexMepHbIE BEKTOPHI.
Pacnag wactum.
Yupyrue cTOJIKHOBEHHS YaCTHII.
5 cemecTp, 5 Jekuuii, 8§ NpakTHYECKUX 3aHATUI
Pazpen 2. DiaekTpoauHaMuKa
Jlexuus Ne 1 (2 gaca)
BBenenue B 37€KTpOJUHAMUKY

CoNoOMWNE

Bomnpocs! u 3ananmst:
1. OCHOBHBIE 3Talbl Pa3BUTHS JIEKTPOIUHAMUKH.
2. Bruag poccuiickux u 3apyOexHbIX yueHbix (Jlaunnos, JIeOenes, Jlenn, [Tananekcu, Manaensmtam, [Tomnos, [TerpyieBckuid,
TamMm, YMoB, S165104K0B, SIk0OU U Ap.) B pa3BUTHE AJIEKTPOIUHAMUKH.
Jlexuus Ne 2 (2 gaca)
Du3nyecKre 0OCHOBBI MICKTPOANHAMHUKH
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Bomnpocs! u 3ananmst:

1. OCHOBHEBIC YaCTH H CTPYKTYypa KJIaCCUYECKOM QJICKTPOAUHAMUKH. OCHOBHEBIC OHATHS QJICKTPOAUHAMUKH. duznueckue
XApaKTCPUCTUKHU IJICKTPOMArHuTHOTO IT0JIA U UX C€AUHUIIBI U3MCPCHUA.
2. reOMeTpI/I'{eCKI/Ie XapaKTCPUCTHUKU CUIIOBOTO ITOJIA: CUJIOBBIC IMHUH, DKBUIIOTCHIIMAJIBHBIC ITIOBEPXHOCTH. I[Ba BuJa CUJIOBBIX

noneii. YpasaHerns MakcBesuia.
Jlextust Ne 3 (2 gaca)
OCHOBHBIE MTOHATHS ANEKTPOANHAMHUKH
Bompocs! u 3apanmst:
1. DNEeKTpUUYECKHN 3aps]l U dJIeKTpuidecKuil Tok. CBOMCTBa 3JIEKTPHUECKOT0 3apsiaa: aAJUTUBHOCTh, TUCKPETHOCTS,
MHBapUAHTHOCTH. [IIIOTHOCTE 31eKTpHUUECKOro 3apsiaa. DIEKTPUIECKUH TOK U €r0 XapaKTePUCTUKH: CHJIa TOKa, BEKTOP INIOTHOCTD
ToKa. JINHNM TOKa, TPYOKH TOKa U CTPYH TOKa.

2. 3aKOoH COXpaHEHHS AIICKTPUIECKOTO 3apsjia B MHTerpaisHoi 1 quddepenimansaoit popme. Enuuuib: namMepeHus 3apsiia u
cuibl Toka. Cuctema enunauni CU. ['ayccoBa ciucTeMa eIMHHIL
Jlexuus Ne 4 (2 gaca)

CranuoHapHOe 3JIeKTPOMarHuTHoE noJe. IloTeHnuans 1 TeH30p JIEKTPOMArHUTHOTO TOJIS
Bompocs! u 3amanmst:
1. Knaccupukanus 31eKTpOMarHuTHEIX HoJieil. DIeKTpOCTaTUIECKOe, CTAlIMOHAPHOE U IEPEMEHHOE 3JIeKTPOMAarHUTHBIE MOJIS.
KBazucrarmueckoe 1 kBazucrannoHapHoe moist. Kpurepuil KBa3ucTalmoOHapHOCTH TOJIsl. MUKPO- ¥ MaKpO-TIOJIS.
2. Makpockomnudeckas 31eKTpoguHaMuKka MakcBeiia, Kilaccuueckas 3J1eKTpoHHas Teopus JIopeHna u KBaHTOBast
aJeKTpoanHamMuKa J(upaxa.
3. Onextpoctaruka: YpasHeHnue Ilyaccona, ¢dynkius I'puna, 3akon Kysnona. PaznoskeHue NOTeHIMaNa 31€KTPOCTaTHUECKOTo
TIOJISL TIO MYJIBTUIIONSIM. DHEPIHsl CHCTEMBI 3apsI0B BO BHEIIHeM Houie. [IpobieMa JoKaIu3anuy SHEPIHU B JIEKTPOCTaTHIECKOM
nose.
4, DnekTpudyeckoe mose B BemecTtBe. CBOOOIHBIE U CBSI3aHHBIE 3apsiibl. BekTop momsipuzanun qudiektpuka. Bextop
IEKTPUUECKOTO cMeleHus. JJudaeKTpudeckas BOCIPUUMUUBOCTD U JUNICKTPHUYECKas IPOHUIIAEMOCTb.
5. BemecTBeHHOE ypaBHEHUE B OJJHOPOIHOM M U30TPOITHOM AMAIIEKTpHKE. TeH30p OHAIEKTPHIECKON TPOHUIIAEMOCTH.
6. YpaBHeHust MakcBeiuia Juis 3J1€KTpOCTaTUUECKOro ol B AU depeHManbHON U MHTerpanbHON GopMe. I'paHUYHbIE YCIOBUS AL
BEKTOPOB TOJIsI. Pemenue 3a1a4 3MeKTPOCTATHKH C TOMOIIBIO dJIEKTpocTaTHdecKoi Teopemsr ['aycca-Octporpanackoro. [loternnan
IEKTPOCTATHYECKOTO I10JIs1, €r0 CBOICTBA, (PU3NUECKU CMBICI U €IUHUIIBI H3MepeHus. YpasHeHus Jlamaca u Ilyaccona.

Jlextust Ne 5 (2 gaca)
YpaBHeHus MakcBeiuia B 4€THIPEXMEPHOH GopMme. DIEeKTPOMArHUTHBIE BOJIHBI

Bomnpocs! u 3ananus:

1. 4-BeKTOPEI 1 4-TeH30pbI. UeThIpeXMepHBIi HoTeHIHaN. TeH30p 3MeKTPOMarHuTHOTO HoMs. Y paBHeHNs MakcBena B
KOBapUaHTHOU (opme.

2. 3akoH npeoOpa3oBaHUs KOMIIOHEHT 3JIEKTPOMArHUTHOTO MOJIS.

3. BonHOBOE ypaBHEHHE IS MONEH U TIOTEHIUANIOB 1 €r0 PEelIeHHe, HOIePeYHOCTh YIEKTPOMATHUTHEIX BOJIH, BEKTOP
IloitnTHHTrA.

4. ITnockre MOHOXPOMATHIECKHE BOIHBI, MOJAPU3AIIHS.

[paktuueckoe 3ausiTue Ne 1-2 (4 yaca)
OCHOBHEBIE TTOHSTHS YJIEKTPOAMHAMUKA
Bomnpocs! u 3ananus:
1. OCHOBHBIE 3TaIbl Pa3BUTHUS DIEKTPOJUHAMUKH.
2. Bruaa poccuiickux u 3apy0exHbIX yueHbix (Jlaunnos, JIeOenes, Jlenn, [Tananekcu, Manaensimam, [Toros, [TerpymeBckuid,
TamMm, YMoB, S16510uKk0B, SIkoOU U Ap.) B pa3BUTHE AJIEKTPOIUHAMUKH.

3. DnexTpuuecKuil 3apsi.

4, DNEeKTPUUECKUHA TOK.

5. OnexTpuUecKuil JUIOTIb.

6. JMronbHBIA MOMEHT.

7. JIUnonpHBII MOMEHT 2J1EKTPUYECKOTO TOKa.

8. DnexTpuuecKas © MArHUTHAS HAIPSDKEHHOCTH.

9. BekTopbl MarHUTHOM MHAYKIMU U 3JEKTPUUECKOTO CMEIEHHUS.
10. IToTOK 3IEKTPUYECKOr0 U MATHUTHOI'O MOJI.

11. DNeKTpUYecKre U MAarHUTHBIC CHIIOBBIC JIMHUH.

12. DNEeKTPOCTaTUYECKUH TOTEHIHAL.

13. [Tanenne HanpspKEHUS.

14. ConpoTusieHe NpoBoAHMKA 1 3akoH OMa.

15. 3akoH KynoHa, 3aK0H 37€KTpOMarHUTHOM MHIYKIHH.
16. CucteMbl eAUHUL U3MEPEHUS (PU3UUECKUX BEJIUUUH.
17. DNEeKTPOIBIKYIIAS CHIIA.

18. 3akoH Jxoynsa-JleHna.

Ipakruueckoe 3ansTre Ne 3 (2 vaca)
CranoHapHO€e 3JIeKTPOMAarHUTHOE T0JIe
Bomnpocs! u 3ananmst:

1. YpaBHeHus MakcBeiua JJIsl CTAllMOHAPHOTO 3J1€KTPOMAarHUTHOIo o B AuddepeHnuanbHol U HHTErpalbHOM hopMme.
2. I'panuunble ycnoBus 11 BEKTOPOB CTALIMOHAPHOIO MIEKTPOMATHUTHOTO MOJIS.
3. OHeprusl CTaMOHAPHOIO 3IEKTPOMAarHUTHOIO HOJI.
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Teopema 00 0JTHO3HAYHOCTH PEIICHHUS YPABHEHUI CTAIIMOHAPHOTO AJICKTPOMATHUTHOTO TOJIS.
CKaJsipHBII 1 BEKTOPHBIH MOTEHIIMANBI CTAIIMOHAPHOTO AJIEKTPOMArHUTHOTO TIOJIS.
VYcnoBus KaauOpOBKH.
Ypasuenue Jlamiaca /it BEKTOPOB CTAI[HOHAPHOT'O 3JIEKTPOMArHUTHOTO TIOJIA.
VYpasuenue [TyaccoHa 11 BEKTOPOB CTAIIHOHAPHOTO 3JIEKTPOMATHUTHOTO TOJIS
[paxruueckoe 3ansTre Ne 4 (2 yaca)
[ToTeHnmanbl ¥ TEH30p ANEKTPOMATHUTHOTO MOJIS

®© N g

Bompocs! u 3apanmst:

CKaJsipHBII ¥ BEKTOPHBIH MOTEHIIMAIBI SIEKTPOMArHUTHOTO TIOJIS.

KanmnbpoBouHast ”HBapUAHTHOCTH IEKTPOMArHUTHBIX MOJIEH.

VYcnoBus kKanuOpOBKH: KyJIOHOBCKas KalMOpoBKa 1 KaauOpoBka Jlopenua.

VYpaBuenus Jlamnaca, [Tyaccona u Jlanamoepa aJisi CKaJsIpHOTO M BEKTOPHOTO MOTSHIIMAIIOB JIEKTPOMArHUTHOTO TIOJIS.
Mertoapl pemieHns 3a1a4 Uil IEPEMEHHOT0 3JIEKTPOMarHUTHOTO ITOJISI.

TeH30p NIEKTPOMAarHUTHOTO TIOJIS.

s wNE

IMpakTudeckoe 3austue Ne 5-6 (4 yaca)
Vpasaenns MakcBeria
Bomnpocs! 1 3aganus:
YpaBHeHuss MakcBesuia B 4eThIpeXMEpHOH opme.
YpaBHeHHE ABHKCHUS 3apsHKCHHON YaCTHIIBI B 3JIEKTPOMAarHUTHOM I10JIE B YETHIPEXMEPHOH Gopme.
JlarpamkuaH U JeWCTBUE IS TEPEMEHHOTO dJIEKTPOMAarHUTHOTO TOJISL.
BriBo ypaBHeHHI MakcBeIia ¢ TOMOUIbIO BapUAIIMOHHBIX PUHIIUIIOB.
TeH30p AIIEKTPOMArHUTHOTO MOJIsA. Y paBHEHMsT MakcBeluia B 4eThIPEXMEPHOH opme.
4-11oTeHIMAN JIEKTPOMArHUTHOTO TIOJIS. .
Ipaktuueckoe 3austue Ne 7-8 (4 daca)
OJIeKTpOMarHUTHBIC BOJTHBI

ok wnhE

Bompocs! u 3amanwst:
DneKTpOMarHuTHbIE BOJIHBI B BEIIECTBE.
®dopmyna Makcsernna.
OnexTpoMarHuTHas IpUPOJa CBETA.
Monoxpomatnieckas MI0CKas 3JeKTPOMarHUTHAs BOJIHA.
OtpakeHue U NPETOMIIEHUE HIEKTPOMArHUTHBIX BOJIH.
OHeprus ¥ UMIYJIbC IEKTPOMATHUTHOMN BOJIHBI.
6 cemecTp, 4 JekuNH, 7/ MPAKTHYECKUX 3aHATHIH
Pa3gen 3. KBanToBasi MexaHnKa
Jlexuus Ne 6 (2 gaca)
BBenenne B KBaHTOBYIO MEXaHUKY
Bomnpocs! u 3ananus:
1. OcCHOBHBIE 3Talbl pa3BUTHs UIeH KBAHTOBON MEXaHUKHU.
2. JlocTiokeHHsT pOCCUACKHUX | 3apyOexHbix (DiiHireitna, KomnTona, ne bpoiins, [aBuccona, Irxepmepa, bopa, [Taymu,
Hlpenunrepa u ap.) y4eHbIX.

SN

Jlextust Ne 7 (2 gaca)
Du3nyeckre OCHOBLI KBAHTOBOM MEXaHUKHU
Bormpock! u 3aganwus:

KBanTOBBIE CBOMCTBA 27I€KTPOMArHUTHOTO U3TyUCHHUSL.
BoiHOBEIE CBOMCTBA YaCTHII.
BonHoBast (yHKIUS COCTOSIHUS YaCTHIIBL.
I'paHnIia MPUMEHUMOCTH KIIACCHIECKOTO CIIOC00a OTIMCAHUS SIBIICHUH.

Jlexitust Ne 8 (2 gaca)

OCHOBHEIE TOJI0KEHNS KBAHTOBOM MEXaHUKH

rwpnpE

Bomnpocs! 1 3ananus:
IIpencraBnenue Gpu3nIecKUX BEIUYHH ONIEPATOPAMHU.
TToctynar o ceKTpe BO3MOXKHBIX 3HAUCHHH (PU3UUECKON BEIIMUHHBI.
TocTynat o pacnpene’eHHH BEPOSTHOCTEH 110 CHEKTPY 3HAUSHHH (PU3NUECKOM BETNUUHBL
OrnucaHue COCTOSTHUM CUCTEMBI B KBAHTOBOW MEXaHHUKE.
TTonHbIi KBaHTOBOMEXaHUYECKHN HAOOP.
Vpasuenue lllpeaunrepa.
IIpuHIMI TPUYMHHOCTH B KBAHTOBOM MEXaHHKE.
Jlexuus Ne 9 (2 gaca)
KBaHTOBOMEXaHWYECKHE IPUIIOKEHUS

NogohrwhE

Bompocs! u 3ananmust:
CriuH 3neMeHTapHbIX yacTtull. OnepaTopsl CIIUHA.
KBaHTOBasi MEXaHUKA CUCTEMBbI YacTHIl. BoHOBast pYHKIMS CHCTEMBI.
Bozonsl 1 pepMUOHBL.
puanumn [Maymm.
Ilepuonuueckas cucrema 31eMeHTOB MeH ierneesa.
[Ipaxruueckoe 3ansTre Ne 9 (2 yaca)
BBe/ieHnEe B KBAHTOBYIO MEXaHHUKY

agrONE
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Bomnpocs! u 3ananmst:
1. OCHOBHBIE 3Talbl pa3BUTHS UJIeH KBAHTOBON MEXaHUKH.
2. JlocTiKeHHsT poCCUACKHUX 1 3apyOexHbix (DiiHireitna, KomnTona, ne bpoiins, [I3Buccona, Ixxepmepa, bopa, [Taymu,
HIpenunrepa u 1p.) y4eHBIX.
Ipaktrgeckoe 3ausTre Ne 10 (2 waca)
®dusnyeckre 0OCHOBBI KBAHTOBOW MEXaHUKH
Bomnpocs! 1 3aganus:
KBanToBbI€ CBOICTBA IIEKTPOMATHUTHOTO U3TyICHISI.
®dotoanexrpuueckuii 3¢ pexT.
VpaBHeHne DWHIITEHHA.
O¢pdexr Komnrona.
l'umoTesa ne bpotins.
BomnHoBbIE cBOMCTBa YacTHII.
Omeitel [IpBuccona n Jrxepmepa.
OKcIepuMeHTabHBIE TIOATBEPKACHHUS THIIOTe3bI Je bpoiis.
JuhpakIHOHHBII OIBIT ¢ IBYMS IIEIISIMU.
0. BonnoBas ¢yHkuus cocrosiuus yacTuibl. CTaTucTHYecKas MHTEPIIPETAIUs BOJTHOBOW (yHKIIUH.
1. IIpuHIMT Cynepno3unuy COCTOSHHH.
CoOOTHOULICHUS HEOTPEIeICHHOCTEH.
13. T'panuiia IPUMEHUMOCTH KITACCHUECKOTO CIIOCO0a OMUCAHUS SBICHHUH.
[Ipakruueckoe 3ansTre Ne 12-14 (6 yacos)
OCHOBHBIC M10JIOKEHHSI KBAHTOBOW MEXaHUKH

RHRRBoo~NoOMwhE

[y
N

Bomnpocs! u 3aganust:
IpexncraBneHne GU3NIECKUX BEIUYUH ONlEPATOPaMHU.
ITocTynat o cekTpe BO3MOXKHBIX 3HAUEHUN (PU3NUECKON BENUYUHEI.
IocTynar o pacmpeneaeHlH BEPOSTHOCTEN 110 CHEKTPY 3HaYSHUH HU3MUECKON BETMUHHBL.
Onucanue COCTOSIHUM CUCTEMBI B KBAHTOBOII MEXaHUKE.
TTonmHbIi KBAHTOBOMEXaHUYECKHHA HAOOP.
Ypasuenue Hlpeaunrepa.
IIprHIMT TPUYUHHOCTH B KBAHTOBON MEXaHUKE.
IMpakTudeckoe 3ausntre Ne 15-16 (4 gaca)
KBaHTOBOMEXaHHYECKUE TIPUIIOKEHHS

NoghrwhE

Bomnpocs! u 3ananus:

CriuH 3JIeMEeHTapHBIX YacTHUll.

Onepartopsl CIIUHA.

KBaHTOBast MEXaHMKA CUCTEMBI qyacTuu.

BoustHOBast GYHKIHS CHCTEMEI.

Bbo3ons! 1 GpepMUOHBL.

IIpunuun [Taymnu.

Ilepuoanueckas cuctema s1eMeHTOB MeHzeneesa.

7 cemecTp, 8 Nexknmii, 13 npakTHYeCKUX 3aHATHI
Pa3nen 4. ®u3nka 3j1eMeHTAPHBIX YACTHII
Jlextust Ne 1-2 (4 gaca)

Baeznenue B GU3NKY 21€MEHTapHBIX YaCTHI]

Nog,rwhE

BOHpOCI)I U 3aJIaHus:

1. du3rKa MUKPOMHpPA U €€ COBPEMEHHOE COCTOSIHHUE.
2. JlocTImKeHNs pOCCHICKUX M 3apyOekKHBIX YICHBIX, OKa3aBIINX HANOONbINEe BIMIHAC HAa Pa3BUTHE (DHU3HKH BBICOKHX
SHEprui.

Jlexums Ne 3-4 (4 gaca)
Knaccudukanuus B3auMOACHCTBHNA 1 YaCTHUIL
Bomnpocs! 1 3aganus:
OyH/1aMeHTaIbHBIC B3AUMOACHCTBHS U UX XapaKTEPUCTHUKH.
Knaccudukanms agpoHOB.
Bapuons! 1 Me30HBI.
CrpaHHBIE 1 OYapOBAHHBIC YaCTHUIIBI.
Knaccugukanus 4acTuil no BpeMeHH )XU3HU: CTaOUIIbHBIC YaCTHIIbI, KBa3UCTAOUIIbHBIC U PE30OHAHCHI.
AnTtruactunpl. Teopun Jupaka u @eitimana. OTKpBITHE TO3UTPOHA U AHTUIPOTOHA.
Jlexums Ne 5-6 (4 gaca)
[TpuHIMIBEl CUMMETPUN

SurwNE

Bomnpocs! u 3ananmst:

3aKOHBI COXPaHEHUsI U CHMMETPHH.

ITpocTpaHcTBEHHbIE M BHYTPEHHHE CHMMETPHUH.

TouHble BHyTpEHHHE 3aKOHbI COXPAHEHHUS: 3aKOHbBI COXPAaHEHHUS 3JIEKTPHUUECKOro OAPHOHHOTO U JIENITOHHBIX 3apsi/I0B.
HeTouHble 3aKOHBI COXpaHEHHUSI.

V30cuMMeTpHs ¥ H30MYJIBTHILICTHL. 3aKOH COXPaHEHHs H30CTIMHA.

g
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6. Vuurapnas cummetpusi. CynepMyIbTHILIETH.
Jlexums Ne 7-8 (4 gaca)
OCHOBBI COBPEMEHHO# (PU3MKU BBICOKHMX SHEPTHN
Bomnpocs! 1 3aganus:

1. JlenToHBI U KBapKH Kak (HyHIaMCHTAIbHbIC YACTULIBL.
2. KBapkoBasi cTpyKTypa 0apHOHOB H ME30HOB.
3. JlenTOHBI U KBapKH Kak QyHIaMEHTAIbHbIC YaCTHIIBL.
4, KBapkoBasi cTpykTypa 6apHOHOB U ME30HOB.

[Ipaxruueckoe 3anstre Ne 1-4 (8 yacos)
BBenenune B pU3MKY 371€MEHTAPHBIX YACTHUI]
Bomnpocs! 1 3aganus:

1. ®dun3nka MUKPOMHpA U €€ COBPEMEHHOE COCTOSTHHE.
2. JlocTIKeHHsT POCCUICKUX M 3apYOeXKHBIX YUCHBIX, OKa3aBIIUX HauOoJbllee BIMSHUE HA pa3BUTHE (PU3UKU BHICOKUX
SHEpruil.

[Ipaxruueckoe 3ansTre Ne 5-7 (6 yacos)
Knaccudukanus B3auMOASHCTBHN M YaCTHUIL
Bomnpocs! u 3aganust:
dyHgaMeHTaIbHbIE B3aUMOICHCTBUS M UX XapaKTEPUCTHKH.
Knaccugukanus anpoHoB.
Baprons! n Me30HBIL.
CrpaHHBIE 1 OYapOBAHHBIC YACTHUIIBI.
Knaccugukaryst 4acTuil mo BpeMeHH )KU3HU: CTA0UIIbHBIC YaCTHIIbI, KBa3UCTAOUIIbHBIC H PE30HAHCHI.
AmnTtruactunpl. Teopun Jupaka u @eiinmana. OTKpBITHE TO3UTPOHA U AHTUIPOTOHA.
IIpaktudeckoe 3anstie Ne 8-10 (6 gacoB)
[MpuHIMITE CUMMETPUN

ok wnhE

Bompocs! u 3amanwst:
3aKOHBI COXPaHEHUs U CAMMETPHH.
TIpocTpaHCTBEHHBIE U BHYTPEHHNE CHMMETPHH.
TouHbIe BHYTPEHHIE 3aKOHBI COXPAHEHHS: 3aKOHBI COXPAHEHHUS IMEKTPUIECKOTO OAPUOHHOTO U JIENTOHHBIX 3aPsI0B.
HeTtouHble 3aKOHBI COXpaHEHHS.
H30cuMMeTpHs ¥ U30MYIIBTHILIETHI. 3aKOH COXpAaHEHHS H30CTIHHA.
Vuutaprast cuMmeTpusi. CyrepMysIbTHIDIETEL.
IIpakruueckoe 3ansTre Ne 11-13 (6 gacos)
OCHOBBI COBPEMEHHOM (DU3NKH BBICOKUX SHEPTHI

SN

Bomnpocs! u 3ananus:

1. JlenToHBI U KBapKU Kak (yHIaMEHTAIbHbIEC YaCTHILIBL.

2. KsapkoBas cTpykTypa 6apHOHOB U ME30HOB.

3. KBanToBbIe npoueccsl.

4, XapaKkTepUCTHKH KBAHTOBBIX MPOIIECCOB.

5. BeposTHoCcTh pacniazia v cpeHee BpeMsl dKHU3HHU YaCTHIIBL.
6. DddexTHBHOE MOTepeYHOE CEUCHUE PEaKIINH.

7. KBanroBas Teopus B3aMMOAEHCTBHS YaCTHLI.

8. Teopust BO3MYILIEHUHN.

9. Juarpammbl DeitnMana.

10. OOMEHHBIN MEXaHU3M B3aUMOJIEHCTBHH.

11. D¢ dexTuBHBIN paguyc.

12. KBanToBas anekrponnHamMuKa.

13. ®DOTOH KaK KBaHT 3JICKTPOMArHUTHOTO B3aUMO/ICHCTBUSI.
14. CunbHbBIE B3aUMO/IEHCTBHSL.

15. Teopus snepHsix cun FOkaBel.

16. KBanToBas xpomoanHaMuka.

17. I'100HBI KaKk KBAaHTHI CUIILHOTI'O B3aMMOACHCTBHS.

18. HeBruteranue kBapkoB U3 agpoHa.

19. Cnabble B3aMMOICHCTBHS.

20. XapakTepHble 0COOEHHOCTH cIIa0bIX MPOIECCOB.

21. Teopus cnaboro B3aumoneicTeus Oepmu.

4, YHurKanus 31eKTPOMarHUTHEIX U CIIA0BIX B3aUMOJiecTBHA. Teopus 21eKTpociaboro B3anMoIeiCTBUS
Baitn6epra-Canama-I'mmoy.

5. OTKpbITHE KBAaHTOB €1a00ro B3aumoaeicTBus. CTaHaapTHas MOJETIb.
6. KanubpoBounsle cumMMeTpun. Mexannsm Xwurrea.

8 cemecTp, 5 Nexkumii, 9 NpakTHYECKUX 3aHATHH
Pa3znen 5. DuiekTpoHHas Teopus. SnepHas ¢pusuka
Jlexuus Ne 9 (2 vaca)

Teopust KpECTAUNINIECKON PELIECTKH. 30HHAS TEOPHUS KPUCTAIIIOB

Bomnpocs! 1 3aganus:
1. Duznyeckre 0CHOBHI KBAHTOBOW TEOPHH.
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CooTtHommenus HeomnpeneneHHocTr. OeHKa pa3Mepa aroma.
H3mepeHus B KilacCUUECKOM U KkBaHTOBOM ¢usuke. Poib n3amepurensHoro npudopa.
KBanTOBOMEXaHMYECKas TEOPHSI aTOMA.
Ypasuenue llIpenunrepa it 4aCTULBI B LIEHTPAILHOM IIOJIE.
YpoBHM 9HEPTUH, KBAHTOBBIE YHCIIO.
MHoroanextponnsle atomsl. [Ipuanyn [aynn.
Jlexuus Ne 10 (2 gaca)
CrarucTuka HOCUTeNeH 3aps10B

Nogsrwn

Bomnpocs! 1 3aganus:
OneMeHTHI KBAHTOBOM CTaTUCTUKH.
DOTOHHBIN ras.
[110THOCTH KBaHTOBBIX COCTOSHUM U UX CPENH:S 3aCEIEHHOCTb.
BeiBox popmyinsl bo3ze-DifHmTeHa.
Pacnpenenenne ®epmu-/{upaka. Yposers Oepmu
Jlexuus Ne 11 (2 gaca)
[Momstpu3arnust TuAIeKTpUKOB. MarHuTHOE YHOPSI0UeHNE

agrwdE

BOI'[pOCI)I U 3aJlaHus .

1. Knaccriaeckue Momeny mosipu3aniy U MPOBOJAUMOCTH.

2. OO0pa3oBaHye YHEPTETHYECKHUX 30H B TUIJICKTPUKAX M MOJIYINPOBOJHHUKAX.
Jlexrust Ne 12 (2 gaca)
CBepXIpoBOAMMOCTh

Bompocs! u 3amanmst:

1. CBepXTeKy4ecTh: KBAHTOBAsI MOJIEIb U ABYXXKHJIKOCTHAs! ()EHOMEHOJIOTHSI.

2. OCHOBHBIE TTOHATHS TEOPHUU CBEPXIIPOBOIUMOCTH.

Jlexiust Ne 13 (2 gaca)
®duznka aTOMHOTO SIIpa
Bomnpocs! 1 3aganus:
Jlenronsr u agponsl. HykiIoHBL
OHeprus CBsI3U B Ape.
Bunp! sinepHbIX peakuuii ¥ UX OLIEHOYHAs S3HEPTeTHKA.
CBs13b MEXY paILyCOM OOMEHHOTO B3aUMOJICHCTBUS U MacCOW MOKOSI €ro MepeHOCYHKOB.
YeThipe BUIA B3aUMOJIEHCTBHS, HX OOBEKTHI U IEPEHOCUHKH.
IIpyHUUIIBI CHMMETPUN B MUKPOMHUDE.
IIpaktudeckoe 3anstie Ne 14 (2 gaca)
Teopust KpuCTaNINYECKON PELIETKI

ouhrwnhE

Bomnpocs! u 3ananus:

Wznyuenne abcoarOTHO YepHOTO Tena. YibTpaduonerosas katactpoda. ['mnoresa [lmanka. KBanTs! cBera.
BonHoBble cBoiicTBa BeuiecTBa. BonHel ae-bpoiins, ux napametpsl. Onbit [[3Buccona u xepmepa.
KopnyckynsapHo-BoJIHOBOI yann3M.

CraTuCTUUECKUI CMBICT BOJTHOBOM (DYHKITHH.

COOTHOIIEHUS HEOIPEEIICHHOCTH.

Ornenka pa3mepa aToMa.

oahrwNE

IIpaktudeckoe 3ansTie Ne 15 (2 gaca)
30HHast TEOpUs KPUCTAIUIOB

Bomnpocs! u 3aganusi:
ITyTtu noctpoeHust KBaHTOBOH TeOpUU aToMa.
AtoMm Pesepdopna, ero HEyCTOHINBOCTS.
BbopoBckas Teopus aToMa BOIOPOAA.
VYcnoBus cymecTBoBaHHS (PU3HYECKOTO peneHns ypaBHeHus Lllpenunrepa 1i1st BOZOPOAONOXO0OHOTO aTOMa.
Ksanrosble uncna.
H3znyuenue BOIOpPOAONOJOOHOIO aToMa.
®dopmyna banbmepa u OCHOBHBIE CIIEKTPAIbHBIE CEPUU.
MHOr03/1eKTPOHHbIE ATOMBI.
IMpuauun IMaymu. DneKTpOHHBIE CIIOM U 000JI0YKH.
OneKTpoHHas KOHMHUTYpAIis MHOTOJICKTPOHHEIX aTOMOB M IIEPHOIIECcKast CHCTEMA SIIEMEHTOB.

Ipakruueckoe 3ausiTue Ne 16 (2 yaca)

Craructuka HocUTeNel 3apsioB

SUANOOR~LNE

Bomnpocs! u 3ananust:

1. DJeMeHThI KBAHTOBOH CcTaTUCTUKH. DOTOHHBIMH ras.

2. [170THOCTH KBAHTOBBIX COCTOSIHUN M X CPEIHSSI 3aCEICHHOCTb.
[Ipaxruueckoe 3ansTue Ne 17 (2 gaca)
Kunernueckue siBieHus B KprCTaiax

Bonpocs! u 3apanust:

1. Brieoa popmyniel boze-DiiHinTeitHa. CBsi3b CTUHA U CTATHCTHKH.
2. ®opmyna [Tnanka u knaccuyeckas Gopmyina Panes-Jxunca.

3. XUMHYECKUI TOTEHIHAIL.

4, Pacnpenenenne @epmu-/{upaka. Yposerar depmu.
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Ipakruueckoe 3ausitue Ne 18 (2 gaca)
[Monspuzanust JU3IEKTPUKOB
Bompocs! u 3amanmst:
Knaccuueckue Monieny nonspu3anuy 1 NpOBOJMMOCTH.
[IpoBogrMOCTH METAJIOB.
DNEeKTPUUYECKHUIA TOK B IIa3Me.
DneMeHTH! PU3UKH T'a30BBIX Pa3psIoB.
Turel cBsA3eit aTOMOB B TBEP/BIX TeJax.
PacmieruieHye sHepreTHYECKUX YpOBHEH BO B3aUMOICHCTBYIOIIMX CUCTEMAaX aTOMOB.
IIpaktudeckoe 3anstie Ne 19 (2 gaca)
MarnuTtHoe ynopsiioueHue

ok whE

Bompocs! u 3amanmst:

1. OO0pa3oBaHKe YHEPTETHYECKHUX 30H.
2. JlucriepCHOHHbBIE KPUBBIE JIJIsI CBOOOTHOTO 3JICKTPOHA U 3JICKTPOHA B KPUCTAJLIE.
3. IMonstue 3¢ pexTUBHON MacChl.
4, Ksasuuactuusl.
[paxruueckoe 3ansTre No20 (2 yaca)
CBepXmIpoBOIUMOCTD
Bomnpocs! 1 3aganus:
1. CBepXTeKy4eCTh: KBAHTOBAs MOJICITb U ABYX)KHIKOCTHAS (PEHOMEHOJIOTHS.
2. OCHOBHBIE MTOHATHUS TEOPHH CBEPXIPOBOIUMOCTH.

IIpaktuaeckoe 3anstie Ne 21 (2 gaca)
®du3nka aTOMHOTO sJIpa

Bompocs! u 3amanmst:
Jlenronsl n agponsl. HyKioHsI.
Ilonarue nzocnuHa.
OHeprust CBsI3U B spe.
Bunp! sinepHbIX peakuuii 1 UX OLIEHOYHAs SJHEPTeTHKA.
Peaxuus nenenus. IIpobiema pas3eneHust H30TOIOB.
Kamnenbhas n o6on04eynas Moaenu sapa.
[IpoGnema KOArOXKUBYIIUX CBEPXTSDKEIIBIX 3JIEMEHTOB.
VYrpaBnseMblil TEpMOSAIEPHBIA CUHTE3: BUJ peakui, KpuTepuil JIoycoHa, BapuaHThl peann3aluu.
PannoakTuBHOCTD. 3aKOH PAaMOAKTUBHOTO pacHasa.

IIpaktudeckoe 3ansTie Ne 22 (2 gaca)

Beenenue B pusuky GpyHIaMeHTaIBHBIX B3aUMOAEHCTBUH

©oNoT~WNE

Bomnpocs! u 3aganus:

1. YeThipe BUIA B3aUMOJIEHCTBHS, UX OOBEKTHI U IEPEHOCUHKH.
2. TIprHIMIIBI CHMMETPHU B MUKPOMHUDE.
3. Hecoxpanenue P-uetHocTH.
4, ®dynnamenranbHocTs CPT-cummerpun.
5. Benukoe o6bearHeHNE: TPYIIIa CAMMETPUH, BO3SMOKHOCTb IIPOBEPKH, CTAOMIBHOCTh MaTEPHH.
6. 0030p hyHIaAMEHTAIBHBIX B3aUMOACHCTBHUI TI0 KOHCTAHTE CBS3H.
7. HauanpHsl1i1 5Tan sBomtounn BeeneHHO.
5.2. Conep:xanne caMoOCTOSITeIbHOI PAGOTHI 1O AMCHUIIINHE (MOIYJIIO)
Copep:xanue 00513aTeIbHOI CAMOCTOATEIbHONH PadOTHI MO TMCIHUIIJIMHE
Ne /i TemMbl TUCIUIIMHBI Coaep:xkanue caMOCTOSITeTbHON padoThI MpoxyKThI AesiTe LHOCTH
1 Krnaccuueckas mexanuka u| BengeHne koHCeKTa JIEKIIUU Koncnekr
TEOpHsI OTHOCUTEIILHOCTH —
[TonroToBka K nmpakTH4Yeckoii padbore KoHcrnekT; oTBET 1o Teopuu paboThI
2 DNeKTpoJUHaMUKa Benenne KOHCIIEKTa JIGKIIUH Koncnekr
IMoaroroBka k mpakTUIecKol paboTte KoncnekT; oTBeT no Teopuu paboThl
3 KBanToBas mexaHuka Benenne KOHCIIEKTa JIGKIIUH Koncnekr
IMoaroroBka k mpakTU4IeCKol paboTte Koncnekt; oTBeT o Teopuu paboThl
4 Oduznka JJIeMEeHTapHbIX| Benaenne KoHCeKTa JeKIuu Koncnekr
4acTuIl
[TonroroBka Kk npakTuyeckoit padore KoHcnekt; oTBeT o Teopuu paboTsl
5 DnexkTpoHHas Teopus.| Benenue KoHCIIEKTa JIEKIUN Koncnekr
SnepHas puzuka
BrInonHeHNe JOMaNIHETo 3a1aHus JomaiHee 3aganue (KOHCIIEKT)
(KoHCTIEKTa)

CoaepixaHue caMOCTOSITEIbLHOI padoThI MO JMCHUNINHE HA BHIOOP
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Ne n/m TeMbl UCHUILINHBI Cogaep:kanne caMoOCTOATEIbHOI PaGOTHI HpoxykTbl AesTebHOCTH
1 Krnaccudeckast Mmexanuka u| VMHAWBUIyaNbHOE 3a7aHKe (3302491 Koncnekr
TEOPHsI OTHOCUTENFHOCTH | MOBBIIICHHON CJI0KHOCTH)
Pedeparusnas paboTa Pedepar
IIpoekTHas paboTa, yuactue B pabote [IpoekT, A0KIa, HAy4YHAs! CTAThS
KPYXKKa 10 aCTPOHOMHUU
2 DNeKTpOANHAMUKA WunuBuayanbHOe 3a1aHue (3a1a91 Koncnekr
TTOBBIIIICHHOH CII0)KHOCTH)
Pedeparusnas paboTa Pedepar
IIpoekTHas paboTa, yyactue B paboTe [IpoekT, n0KIa, HAy4HAs! CTaThs
KPY)KKa 10 aCTPOHOMHUU
3 KBanroBas mexanuka WupuBuayansHOE 3a1aHKe (321241 Koncnekr
MTOBBIIICHHOM CIIOXKHOCTH)
PedepatuBnas pabota Pegepar
IpoekTHas paboTa, yuacTue B paboTe [Ipoekr, noknax, HayIHAS CTATHS
KPY)KKa 10 aCTPOHOMHUU
4 dusuka sneMeHTapHbIX| MHnuBruayansHOE 3aqanue (3agadn Koncnexr
YaCTHI] MOBBINICHHOM CIIOXKHOCTH)
PedepartuBnas paboTa Pegepar
[IpoekTHas paboTa, yuactue B pabote [IpoexT, noKiIa, Hay4Hasl CTAThs
KPY)KKa 110 aCTPOHOMHUH
5 DeKTpOoHHas Teopus.| MHIuBHIyanpHOE 3a1aHue (32191 Koncrekt
SnepHas pusuka TIOBBIIIEHHOHN CIIO’KHOCTH)
PedepatuBnas pabora Pegepar
IIpoekTHas paboTa, yuactuie B paboTe [poexT, noKiIan, Hay4Hasl CTAThs
KPY)KKa 110 aCTPOHOMHUH

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

IIpu opranu3auy U3y4eHus TUCIUIIMHBL OyIyT UCIIOIBb30BaHbI CleIyloIue 00pa3oBaTeIbHbIe TEXHOIOTHH:
HH()OPMAOHHO-KOMMYHHKAIOHHBIE TEXHOJIOTUH, TEXHOJIOTHS OPraHN3alllH CAMOCTOSTENIbHON PabOoTHI, TEXHOIOTHS
pediekcuBHOro 00yueHHUs, TEXHOJIOTHS MOYIBHOTO 00yUIEHUsI, TEXHOJIOTUSI UTPOBOTO 00Y4EHHs, TEXHOIOTHU TPYIIIOBOH
JVICKYCCHH, HHTEPAKTHBHbBIE TEXHOJIOTHH, TEXHOJOTHS IIPOOIEMHOTO 00y4IeHNS, TEXHOJIOTUS OpPTaHH3aIAH
y4eOHO-HCCIIeJOBATENbCKON AESITEIbHOCTH, TEXHOJIOT U IPOEKTHOTO 00YUEHHMs], TEXHOJIOTHSI Pa3BUTHUsI KPUTHUECKOTO MbIIUICHHUSI.

5.4. Texymmii KOHTPOJIb, IPOMEKYTOYHBIH KOHTPOJIb H IIPOMEKYTOYHASA ATTECTALMSA

BannpHO-peiTHHTOBast KapTa AUCIUILTIHHEI 0hOopMIIeHa KaK PHIIOKEHHE K paboueil mporpaMMe JUCIHTUTAHEL.
®DOoH/1 OLIEHOYHBIX CPEJICTB VISl IPOBECHHUS IIPOMEXKYTOUHOW aTTECTallMK 00yYarOIUXCs 10 TUCHUIUIMHE 0OPMIICH OTACIbHBIM
JIOKYMEHTOM.

6. YHEBHO-METOANYECKOE H UTHOOPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas iutepatypa

6.1.1. OcHoBHast 1UTEpPaTypa

ABTOpBI, COCTaBUTCIIN 3arnaBHe, CCBbUIJIKA Ha 3JICKTPOHHYIO 6I/I6J'II/IOTGIIHYIO CUCTEMY I/IS,HaTeJ'H)CTBO, rong

JI1.1 |Antynun, K. K. Knaccuueckas mexanuka: yuyeOHOe ocobue Mocksa: lupexr-Menua, 2014
URL: https://biblioclub.ru/index.php?page=book&id=240550

JI1.2 |AnemkeBuy, B. A. DNEeKTpOMarHeTu3M: y4eOHUK Mocksa: ®usmarnut, 2014
URL: https://biblioclub.ru/index.php?page=book&id=275299
JI1.3 |Antynus, K. K. Teopernueckast pru3nMKa aTOMHOTO S7pa U JIEMEHTapHBIX Mocksa: lupekr-Menua, 2019

YACTHUIL. YUeOHO-METOINYCCKOE ITOCOOHE

6.1.2. lonoiHUTEIbHAS JIUTEPATYpa

ABTOpBI, cOCTaBUTENN | 3ariaBue, CChUIKA HA 3JICKTPOHHYIO OUOIHOTEUHYIO CHCTEMY W3narenscTBO, TO
JI2.1 |Muxaiinos, M. A. Jlexuuu 1o KJIacCHYECKO MeXaHuKe: yueOHoe mocodue MockBa: MockoBckuii
URL: https://biblioclub.ru/index.php?page=book&id=470998 |memarormueckuii
JI2.2 |Cobounes, C. B. OCHOBBI HEpENATUBUCTCKOM KBAaHTOBOH MexaHuku: ydeOHoe|Mocksa: ®usmariur, 2017
rmocoowue
URL: https://biblioclub.ru/index.php?page=book&id=485503
JI2.3 |byruxos, E. 1. Odusnka: yuebHoe nocodue Mocksa: ®uzmatiut, 2010

URL: https://biblioclub.ru/index.php?page=book&id=75494

Crpannua 15 u3 27



https://biblioclub.ru/index.php?page=book&id=240550
https://biblioclub.ru/index.php?page=book&id=275299
https://biblioclub.ru/index.php?page=book&id=240556
https://biblioclub.ru/index.php?page=book&id=470998
https://biblioclub.ru/index.php?page=book&id=485503
https://biblioclub.ru/index.php?page=book&id=75494

Hampasnenue noaroroBku: 44.03.05 [Tenaroruueckoe oopasoBanue (¢ ABYMs IMPO(IISIME ITOJTOTOBKH)
Hampasnennocts (mpoduis): «Matemarnka u Ouznxay
Paboyast nporpamMma JMCIMILIHHBL «OCHOBBI TEOPETHYECKOH (PU3HUKI

JI2.4 |Konpgpathes, A. C. ®dusnka: cOOpHUK 3a/1a4: yueOHOE ocoOHe Mocksa: ®uzmatiut, 2005
URL: https://biblioclub.ru/index.php?page=book&id=76788

6.2 Ilepeyens mporpaMMHOro oéecrneveHust

- Acrobat Reader DC

- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite

- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Skype for Business, OneDrive, SharePoint Online)

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Ilepeuyenb nHGPpOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, MPO(deccHoHAILHBIX 023 TaHHBIX

- OBC «YHuBepcuTeTcKas OMOINOTEKA OHIIANHY

- Baser mannbix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JTUCHUIIJIMHBI (MOY JI)

7.1|HaumeHOBaHHUE CIIEIIMATBHOTO MOMEIICHHS: TOMEIICHHE I CAMOCTOSTEIbHON paboThl, UnTanbHbIH 3a1. OCHAIIICHHOCTH:
TIK-4mt. ¢ BO3MOKHOCTBIO MOJKIIOYEHHUS K ceTH «HTepHeT» 1 00ecneyeHrneM J0CTyma B 3JIEKTPOHHYIO
uHpOpMaIoHHO-00pa3oBarenbHyto cpeny CI'CITY, [Tpuntep- 1., Tenedon- 1., [Tucemennsii cron-4 wr., [Tapra-2
IIT.

7.2|HaumeHoBaHuE CrIEIUaNbHOTO MOMEIIEHHS: YyueOHas ayITOPHs IS IPOBEICHUS JICKIIMOHHBIX 3aHATHH, IPAKTHYECKUX
3aHATHH, TPYNIIOBBIX KOHCYIBTAIIUHA, UHANBUAYAIBHBIX KOHCYJIBTALUH, TEKYILETO KOHTPOJIS, IIPOMEXYTOUHON aTTeCTall|y,
VYuebnas aynutopus. OcHaieHHOCTh: MernoBas gocka- 1., KoMiuiekt yueOHo#H Mebenu, HOyTOyK, MPOSKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUHHBIA TIPOSKTOP U IKPaH).

8. METOAUYECKHUE YKA3AHMSA IO OCBOEHUIO JTUCHUIIJIMHBI (MOJY JI5)

Pabora Hay TeOPETHUECKUM MaTEpUaIOM ITPOUCXOJHUT KPATKO, CXeMAaTHIHO, TTOCIEA0BATEIFHO (PUKCHPOBATH OCHOBHBIE
IOJIO’KEHUS, BBIBOJBI, (DOPMYIUPOBKH, 0000IIEHNS; TOMEUaTh BaXKHbIE MBICIIH, BBIIEIATh KIIIOUYEBBIC CI0BA, TepMHUHBL. [IpoBepka
TEPMHHOB, TIOHATHH C TIOMOIIBIO SHIUKIIONEINH, CJIOBapei, CIPAaBOYHUKOB C BHIITHCHIBAHUEM TOJKOBAHHH B TeTpa . O003HAYHTH
BOTIPOCHI, TEPMHHBI, MaTE€PUaJl, KOTOPBIH BBI3bIBAET TPYIAHOCTH, TOMETHUTH U MOMBITATHCS HAWTH OTBET B PEKOMEHAYEMO
nareparype. Ecim camocTosTenbHO He yaaeTcs pa3o0parhesi B MaTeprae, HeoOXoIuMo copMylTupoBaTh BOIIPOC U 331aTh
MIPENOJaBaTENIO.

IIpopaboTka pabouei mporpaMMBbl TUCIUIUIMHEL, YIS 0c000e BHIMAaHKE LEJISIM U 3aa4aM, CTPYKTYPe H COAEPIKAHHIO
JUCHUIIIMHBL. KOHCTIEKTUPOBaHUE HCTOYHUKOB, IIOJITOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCAM, IPOCMOTP PEKOMEHIYeMO i
JATEpaTyphl, paboTa ¢ HHOOPMAIIMOHHBIMH HCTOYHHUKAMH B Pa3HBIX (hopMaTax.

Taxoke B Ipoliecce U3y4eHHs JUCHUIIIMHBI METOANYECKHE PEKOMEHIAMY MOTYT OBITh U3/1aHbI OTJEIbHBIM JJOKYMEHTOM.
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BaﬂJ’IBHO-peﬁTHHFQBaﬂ KapTa JUCHUIIIINHBI «OCHOBBI TeOpeTH‘IeCKOfI (1)I/ISI/IKI/I»

Kypc 2-3 Cemectp 4-6

[Ipunoxxenune

Buj koHTpOIIS MuHHMaJIbHOE KOJIMYECTBO | MakcuMabHOE KOJIUYECTBO
GaoB 6anoB
HanmenoBanue paznena «Kinaccuueckass MeXaHHKa H TEOPHSI OTHOCHTETbHOCTHY
Texymuii KOHTPOJIb 11O pa3eny:
1 AynutopHas paborta 2,5 4
2 CamocrostenbHas paboTa (crenuanbHble 00s3aTeNbHbIE (HOPMBI) 3,5 6
3 CamocrositenbHas pabora (crenuanbHbie POPMBI Ha BBIOOD) - 5
KouTponbsHOEe MEponpHsITHE 10 pa3ieity 8 15
IIpoMexyTOUHBINH KOHTPOJIb 14 30
HawnmeHoBaHHe pa3zeia «JIeKTPOIUNHAMHKAY
Tekymmii KOHTPOJIB 10 Pa3Ieiy:
1 AynutopHas paboTa 3,5 6
2 CamocrosTenbHas pabota (CrenuaibHble 00s13aTeNnbHbIC (OPMBI) 2,5 4
3 CamocrositenbHas pabora (cnenuanbHble OPMBI Ha BBIOOD) - 5
KoHTponsHOE MEpONpHATHE 110 pa3leny - -
IIpoMexxyTOUHBINH KOHTPOJIb 6 15
HanmenoBanue pa3nena «KBantoBass MexaHuKa»
Tekyuuii KOHTPOJIb MO pa3aeny:
1 AynutopHas paboTa 16 24
2 CamocrosTenbHas pabota (CrenuaibHbie 00s13aTeNbHbIC (OPMBI) 14 16
3 CamocrositenbHas pabora (crnenuanbHbie OPMBI Ha BBIOOD) - 5
KonTtponbHOE MeponpHATHE 10 pa3leny 6 10
TIpomexyTOUYHBIiT KOHTPOJIb 36 55
ITpoMexxyTouHas aTTecTanys 56 100
Hroro: 56 100
Buabl KOHTPOIISt [epeyeHs WM IpUMEPHI 3aJaHUH, KPUTEPUH OLICHKH U KOJHMYECTBO 0alIoB TeMbl U1 ©3yUeHHUS 1 00pa30BaTeNIbHbIC Pe3yIbTaThI
Tekymuii KOHTPOJIb MO pasaeny «Kiaccnmyeckasi MeXaHHKA H TeOPHUsI OTHOCUTEILHOCTH
1 | Ayautopnas pabota Jlexuun TeMma:
0 — oTcyTcTBOBAN HA JIEKIMH Kunemarnka marepuaibHOW TOUKM B JEKApPTOBBIX KOOpPIMHATAX.
1 - npucyTcTBOBAN HA JICKLMH WuterpupoBanue Broporo 3akoHa HpiotoHa. OO0o0O0IIEeHHBIE
[MpakTuueckue 3aHATHS koopauHatel. [lpuHnuMn  HaumeHepliero  AeictBusa.  [IpuHmmn
0 — oTCyTCTBOBAN Ha 3aHSITHH otHocutTenbHOCTH [anunes. @Dyukius Jlarpawka cBOOOAHOM
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0,5 — mpHCyTCTBOBAN HA 3aHSATHH, HE BBIOJIHS 33JaHHE

1 — BBIMOITHSLT 3a]aHKE C IOMOIIBIO MTPENOAaBaTeNs

1,5 — BBIIOIHSAI 3aJaHHE CaMOCTOSTEIBHO, HO C 3aMEYaHHSAMHU II0
BBIIIOJHEHHUIO

2 — caMOCTOSTENBHO CIPABHJICS C BHIIOJTHEHAEM 3a/1aHHs

Hroro:

0 - 4 6aita

YaCcTHIEI.

Tema:

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

PesymnbTaTel 00yueHuUS:

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

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

CamocrosrenbHast pabora (00s3aTenbHbIE HOPMBI)

BerlmonHeHe JOMAIIHETO 3a1aHus

0 — He BBIOJIHUT

0,5 — BBINOJIHKWII HE BCE 3aaHUs

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

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

0 — 6 6amioB

Tema:

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

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

Pe3ynbTaTel 00yueHuS:

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

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

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

0,5 — 2 6Gayna — goKia.

HUroro:

0 - 5 6aiioB

Tema:

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

Tema:

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

Pesynbrarel 00yueHuUs:

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

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

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

IIpomesxyTouHBIi KOHTPOJIb (KOJIHMYECTBO OAJIIIOB) 0 — 30 6amoB

Texyumii KOHTPOJIb MO pa3jiey «JIeKTPOIMHAMHKA)

1

AynutopHas pabora

Jlexkmn

0 — OoTCYTCTBOBAJ HA JEKLIUH

1 — mpucyTCcTBOBAN Ha JIEKIIMU

[paxTHyeckue 3aHATU

0 — oTCyTCTBOBAJ Ha 3aHITUU

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

Tema:

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

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

2 — caMOCTOSTENBHO CIPABHJICS C BBIIOJTHEHAEM 3a/1aHHs

Hroro:

0 — 6 6amoB

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

Tema:

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

Pesynbrarsl 00yueHus:

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

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

CamocrosrenbHast pabora (00s3aTebHbIC HOPMBI)

BrINojIHEHUE JOMAIIHETO 3a1aHUs:

0 — He BBITTOJIHAT

0,5 — BBINOJIHKAII HE BCE 3aaHus

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

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

0 — 4 6amna

Tema:

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

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

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

CamocrositenbHast paboTa (Ha BEIOOD)

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

Uroro:
0 — 5 6amnoB

Tema:

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

Pe3ymnbraTsl 00yueHuUs:

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

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

KonTponbsHoe MeponpusiTue 1o paszueny

IIpoMexyTOUYHBIH KOHTPOJIb (KOJIMYECTBO OA/LIOB)

0 — 15 6amos

TeKyI_l_ll/Iﬁ KOHTPOJIb IO pa3aeny «KBaHTOBasi MexaHHKa»

1

AynuTopHast paboTta

Jlexun

0 — OoTCYTCTBOBAJ HA JEKLIUH

1 — npucyrcTBOBa Ha JIEKLIUH

[IpakTudeckue 3aHATUS

0 — oTCyTCTBOBAJ Ha 3aHSITUU

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

1 — BBINOJTHSI 3a/1aHKE C IOMOIIBIO TIPENOIaBaTENs

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

Tema:

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

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

0 - 24 6amia

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

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

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

0 — He BBITTOTHUI

0,5 — BBINOJIHKWII HE BCE 3aaHUs

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

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

0 — 16 6amtoB

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

Pe3ymnbraTsl 00yueHuUs:

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

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

CamocTrosrenpHas pabota (Ha BEIOOD)

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

0,5 — 2 Gamia — qoKiaz.

Hmoeo:

0 - 5 6amnoB

Tema:

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

PesynbraTsl 00yueHuUs:

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

CrnocoGeH OpraHM30BaTh TPOEKTHYIO HESATENBHOCTh Ha OCHOBE
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| 3HaHUH B 00JACTH TEOPETUUECKON (PU3UKH

KoHTponbHOE MEpOTIpHUsITHE 110 pa3Aeity 0 — 10 Gannos Tema:

Vwmeer,

SABJICHUSA

Koutponbhas pabora

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

HCTIOJIB3YS MaTeMaTHIEeCKUI amnmapar #W 3HaHUA 110

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

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

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

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

Kypc 4 Cemectp 7-8

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

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

Jlexum

0 — OTCYTCTBOBAJ HA JICKIIUH

1 — npucyTCTBOBAI Ha JICKIIUU

[IpakTudeckue 3aHATHS

0 — oTCYTCTBOBAI Ha 3aHATHU

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

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

2 — CaMOCTOSITENBHO CIPABHJICS C BHITOJTHEHHEM 33 TaHHS
HUroro:

0 - 4 6anna

o

Tewma:

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

Tema:

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

Pe3ynbrarel 00yueHus:

3HaeT Quznyeckre TePMUHBI B 00JIACTH TEOPETHUECKON (PU3HKH

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

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

CamocrosrenbsHas pabora
(o0s13atenbHbIe HOPMBI)

BrlojiHeHE JOMAIIHETO 3a0aHus

0 — He BBITOIHMIT

0,5 — BBITIOJIHUI HE BCE 3aJaHUs

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

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

0 — 6 6amnoB

Tema:

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

Pe3ynbrarel 00yueHus:

3HaeT (hH3nUECKUE TEPMHUHBI B 00IACTH TEOPETHIECCKOH (PU3HKH

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

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

CamocrosrensHast padoTa (Ha BEIOOD)

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

0,5 — 2 Gamna — moxnazn.

Uroro:

0 - 5 6ammos

Tema:

CunbHbple B3aumozeWcTBus. Teopust smepHbix cun  FHOkaBbl. KBanTOBas
XpoMoJuWHaMuKa. [JIOOHBI Kak KBaHThl  CHJIBHOTO  B3aHMMOJCHCTBUSI.
Hesbuteranue kBapkoB u3 anpona. Ciabble B3auMOJEHCTBHUS. XapaKTepHbIE
ocobeHHOCTH ci1abbIXx mpoueccoB. Teopust cinaboro B3aumoneiicteus depmu.
YHuduKays DISKTPOMArHUTHBIX W cnalObix  B3aumonedcTBuid. Teopus
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anekTpocinaboro B3aumopeiictus BaiinGepra-Canama-I'ismoy.  OTkpeiTae
KBaHTOB cllaboro B3aumozencTBus. CraHaapTHas Mojenb. KamuOpoBouHbie
cuMmmerpud. Mexanusm Xurrca. Iloucku eauHoil Teopuu (GyHAaMEHTaIbHBIX
B3anmoeiicTeuii. [IpodieMa cTaOMIBHOCTH MPOTOHA. BaproHHas acUMMeTpus
Bcenennon

Pe3ynbTarsl 00yueHUS:

3HaeT puznveckre TePMHUHBI B 00JIACTH TEOPETHUYECKON (PHU3HKH

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

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

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

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

0 — oTcyTCTBOBAI HA 3aHATHU

BBIIIOJIHEHUIO

Uroro:
0 — 6 6amnoB

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

2 — CaMOCTOSITEIEHO CIIpaBUJICA C BBITIOJIHCHUEM 3aJaHUSA

KBanToBOMexaHnueckass teopus aroMa. IIyTu mocTpoeHus KBaHTOBOW TE€OpHU
atroma. Atom Pesepdopna, ero HeycroitumBocts. BopoBckas Teopms aToma
Bozoposa. YpasHenue Illpenunrepa ans yacTulbl B IEHTPAJIbHOM IIOJIE.
VYenoBust cymecTBOBaHUA (GU3MIEcKOro pemenus ypasHeHus llpenunrepa st
BOJOPOJONOJOOHOIO aToMa. YPOBHU OJHEPTUM, IJTaBHOE KBAHTOBOE YHCIIO.
BeposTHOCTE NPOCTPAaHCTBEHHOI'O pACIpPEAEieHHs JJIEKTPOHA B aTOME.
A3suMmyTansHoOe " MarHMTHOE KBAHTOBBIE 4yucIa. Nzny4yenue
BoZopozmonono6Horo aroma. MomeHT uMmynbca (otoHa. IIpaBuma otdopa.
®opmyna banbmepa U OCHOBHBIE CHEKTpaibHble cepud. CIHH 3JIEKTPOHA.
bo3onsl u depmuoHbl. IIpaBUIIO CIIOKEHUS MEXaHUYECKHMX MOMEHTOB.
I'mpoMarHuTHOE OTHOIIEHHME IJIsI OPOUTANBFHOTO M CIMHOBOTO MOMEHTOB.
Pesynprupyrommii MarHuTHbII MOMeHT. CUH-OpOUTAIbHOE B3aUMOJICHCTBUE.
Tonkas CTPYKTypa JIMHUH. ITocrostHHas TOHKOM CTPYKTYPBI.
MmuorosnexTpoHHble aToMbl. [Ipunimn [aynu. DneKkTpoHHbIE CI0M 1 000I0UKH.
ONeKTpoHHAs KOH(HTYypamus MHOTOICKTPOHHBIX aTOMOB U IEPHOJMYECKAs
cucreMa sneMeHToB. IIpaBuia oTOOpa NpH H3ITYyYEHHH MHOTOXJIEKTPOHHBIX
aToMoB. Kitaccuueckue MoJeny noispu3anuy U nposoauMocty. Iposoaumocts
METAIOB. ODJEKTPUYECKUH TOK B IUIa3Me. OJEMEHThl (HU3MKU Ta30BBIX
paspsioB.  Tumbl  cBsa3eill aToMOB B TBepAblX TenaX. Pacmennenue
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SHEPreTUICCKUX ypOBHeﬁ BO B3aHMOZ[eI710TBymHIPIX CUCTEMax aToMOB

Pe3ynbrarel 00yueHuUS:

3HaeT Quznveckrue TEPMUHBI B 00JIACTH TEOPETHUECKON (PU3HUKH

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

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

CamocrosrenpHas pabora
(o0s13aTenbHBIe HOPMBI)

BrInoaHeHne JOMAIIHETO 3a0aHNS

0 — HEe BBITOIHMIT

0,5 — BEITIOJIHUI HE BCE 3aJaHuUs

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

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

0 —4 6anna

Tewma:

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

Pe3ynbrarel 00yueHus:

3HaeT Gu3nUecKre TEPMUHBI B 00JaCTH TEOPETUUECKOH (HU3UKU

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

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

CamocTrosrenpHas pabota (Ha BEIOOD)

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

Uroro:
0 — 5 6amnos

Tema:

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

Pe3ynbTarsl 00yueHUS:

3HaeT Gpu3nYecKre TEPMHUHBI B 00JIACTH TEOPETHUECKON PU3HKH

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

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

KOHTpOJIBHOE MEPONPHATHE 110 PA3ALITy

Tewma:
Konrtponbhas padota

PesynbTarsel 00ydeHuUs:

3HaeT Gu3nUecKre TEPMUHBI B 00JaCTH TEOPETUUECKOH (HU3UKU

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

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

TIpoMeKyTOYHBIH KOHTPOIb (KOJIHYECTBO
6aJuIoB)

0 — 15 6amoB

IIpomesxyTouHas aTTecTanus

[IpencrasieHsl B GOHIE OLEHOYHBIX CPEJICTB ISl IPOMEKYTOUYHOM aTTECTALMK M0 TUCIUILUINHE
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