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MOAVYJb "IIPEAMETHOE OBYUEHUE. PU3UKA"
OcHOBBI TEOpPETHYECCKOU PUUKHU
paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperiena 3a kadenpoi DU3UKH, MATEMATHKH U METOAMKHU 00y4eHHus

Y4eOHsblit m1an OMDOU-62 I MD3(5r6M)
Hanpasnenue noarorosku: 44.03.05 Ilemarormueckoe oOpaszoBaHue (C ABYMs NPOQUIIMHU
MTOATOTOBKH)

Hanpasnennocts (npo¢puns) «MaremaTukay u «Du3uKay

Kpanmuduxarus O0axanasp

Dopma 00yaeHHS 3a04Hast

OO0w1as Tpy10eMKOCTh 12 3ET

YacoB 1o yueOHOMY TUIaHy 432 Buner konTponst B cemecTpax:

9K3aMeHbl 4, §
50 3a4€eTH 5, 6
3a4eThI C OL[CHKOM 7

B TOM 4YHCJIC:

AYOAUTOPHBIC 3aHATHUA

caMoCTOsTebHas paboTa 352
4acoB Ha KOHTPOJIb 30
PacnpenesieHue 4acoB JUCHMILIMHBI IO cCeMecTpaM
Cemectp(Kypc.Homep cemectpa Ha Kypce) 4(2.2) 5(3.1) 6(3.2) 7(4.1) 8(4.2) Htoro
Buy sansTuit v | pro | v | pon | v | oo | v | pon | v | pon | v | e

Jlexunu 0 0 6 6 2 2 4 4 2 2 14 | 14
Ipaktuyeckue 4 4 121 12 | 6 6 8 8 6 6 36 | 36
B Tom 4ncne unr. 2 2 4 4 4 4 4 4 4 4 18 | 18
Hroro ays. 4 4 18 | 18 8 8 12 | 12 8 8 50 | 50
KonTaktHas pabora 4 4 18 | 18 8 8 12 | 12 8 8 50 [ 50
Cawm. pabora 23 | 23 |122| 122 | 60| 60 | 92 | 92 | 55| 55 |352| 352
Yacsl Ha KOHTPOJIb 9 9 4 4 4 4 4 4 9 9 30 [ 30
HUtoro 36 | 36 |144( 144 | 72| 72 |108| 108 | 72 | 72 |432| 432




Hampasnenue noaroroBku 44.03.05: [lenaroruueckoe oopazoBanue (¢ ABYMs IPOQUIIMI IOITOTOBKH)
Hanpasnexnocts (npoduns) «Matemaruka» 1 «Du3uka»
Paboyas nporpamMma JUCIUILINHBL «OCHOBBI TEOPETHYECKOH (PUHKI
IIporpammy cocraBuii(u):

SukeBny Onbra AjeKcanapoBHA

Ipu Hanuauy 00yJarOIUXCS U3 YUCIIA JIUL] ¢ OTPAHHYSHHBIMHA BO3MOKHOCTSIMH 37I0POBbS, KOTOPBIM HEOOXOAUM OCOOBIH MOPSIIOK
OCBOCHHUS JUCLHUIUIMHBI (MOJIYJA), O MX JKEJaHUIO pa3padaThiBaeTCs alalTHPOBaHHAs K OTPAHUYEHUSIM MX 3I0pOBbs padouas
porpaMMa JUCIMIUIMHEL (MOIYJIS).

Pabouast nporpamMma AUCIHUIUINHEL

OcHOBBI TeOpeTHYECKOI PUIUKH

paspabotana B cootBercTBUM ¢ PI'OC BO:!

DenepalbHBIi rOCYIapCTBEHHBII 00pa30BaTebHbIN CTAHIAPT BBICIIEr0 00pa30oBaHms - GakalaBpHAaT [0 HAMPABICHHUIO IT0JTOTOBKH
44.03.05 Ilenarorunueckoe oopazoBanue (¢ AByMs MpoHIssMu NOAr0TOBKH) (mpruka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA HAa OCHOBAHUH yqe6H0r0 IJ1aHa:

Hanpasnenue noxrorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ AByMs IPOGUIIMHU ITOJIOTOBKH)
HanpasnenHocts (mpoduib) «Maremaruka» u «Pusukar

yrBepxkaeHHoro ya€HbM coBeToM CI'CITY ot 31.08.2020 npotokom Ne 1.

Pabouast nporpamMma o00peHa Ha 3aceJaHuH Kadeapbl

(I)I/ISI/IKI/I, MAaTEMATHUKH U METOJIUKH oﬁyqemm

TIportokoi ot 25.08.2020r. Nel
3aB. kadenpoii E.B. 'anuesa

Havaneuux YOIT

/" HA. Jlomanuna
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Hampasnenue noaroroBku 44.03.05: [lenaroruueckoe oopazoBanue (¢ ABYMs IPOQUIIMI IOITOTOBKH)
Hanpasnexnocts (npoduns) «Matemaruka» 1 «Du3uka»
Paboyas mporpamMma JMCIHILINHBL «OCHOBBI TEOPETHUECKOH (PUHKI

1. IIEJTA ¥ 3AJIAYHA OCBOEHUSI JUCIIAIIMHBI (MOLY.JIS)

Ienap u3ydyeHusi TMCUUIJIMHBI: CHCTEMATU3UPOBAaHHBIC 3HAHNS 00YyJalOMUXCs B 00JIACTH TEOPETHIECKON PU3UKH

3agaun u3yyeHus AUCHMILIMHBI:

- opmupoBanue ymeHHil OOBACHATH NMPUPOIHBIE W TEXHOTCHHBIC SBJICHUS, UCIIONB3YS MaTeMAaTHUSCKUI ammapaT W 3HaHUS MO
TeopeTHYecKon pusuke

- pa3BUTHE CIIOCOOHOCTEH K OpraHU3alMy MPOCKTHON IEATEILHOCTH HA OCHOBE 3HAHWH B 00JIACTH TEOpETHYECKOH (pr3nku

Obaactb npodeccuonanbHoi AesaTeabHocTH: 01 OOpa3oBaHue U Hayka

2. MECTO JUCIHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT PAMMBI

Iuk (pazzen) OIT: [51.0.08

2.1|Tpe603amm K NMpeIBapUTeILHOI NOAr0TOBKE 00y4Yalomerocs:

Coaep)l(aHMe JUCHUITIINHBI 63.3I/IpyeTC$I Ha MaTepHaljic:

- MIKOJILHOTO Kypca GpU3MKH, MaTeMaTHKU, HHGOPMATHKH 1 HH(OPMAIIIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI

ECTCCTBCHHOHay‘IHaﬂ KapThHa MHpa

TCOpI/Iﬂ 1 TCXHOJIOTHUHU O6y‘ICHI/I$I

-nuctmiuine moayineit «IIpenMetHoe oOyueHne. Matematrka» u «IIpenmerHoe o0ydyenne. Dusnkay

Metoarka o0yueHus pusuke

2.2| AncuumimHbl (MOIYJIH) ¥ MPAKTHKH, IJIsl KOTOPBIX OCBOEHHUE JAHHOM AUCIHUTIMHBI (MOIYJIs) HEOOXOIUMO KAK
npeAlecTBYIONee:

DJIEeKTPOPaTHOTEXHUKA

AcTpoHOMUSI

3. KOMIIETEHI[IH OBYYAIOIIET OCSsI, ©OPMUPYEMBIE B PE3Y.JILTATE OCBOEHHS AUCLHUTLINHBI
(MOJLYJIST)

OIIK-8. Crioco0eH ocylecTBJISITh MeJaroru4ecKyio 1esiTeJi-HOCTh HA OCHOBE CIeNMAJIBLHBIX HAYUYHBIX 3HAHUI

OIIK-8.3. Baageer: MeTogamu, (popMaMu U cpeJcTBAMH 00y4eHHsI, B TOM YHcJ/le BBIXOASIMMHU 32 PAMKH y4eOHbIX 3aHSATHIA,
€ y4eTOM BO3MO:KHOCTeil 00pa3oBaTe/IbHON OPraHU3aIMH, MeCTa KUTEIbCTBA H HCTOPHKO-KYJbTYPHOTO CBOCOOpa3us
peruona.

3HaeT (u3nNUecKHe TEPMHUHBI B 00JIACTH TEOPETHIECKON (PpU3HKH
YMeeT, UCHOoNb3ys MaTeMaTUIECKU amnapaT ¥ 3HaHUS 110 TEOPETUUECKol (pu3MKe, OOBSICHATH NIPUPOAHBIC U TEXHOT€HHBIE SIBICHUS
Croco0eH OpraHn30BaTh IPOCKTHYIO JISSATEIBHOCTH HAa OCHOBE 3HAHMI B 00JIACTH TeOpeTHIecKoi QI3HKH

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

Kon HaunmeHoBaHue pa3/ie10B M TeM /BH] 3aHATHS/ Cemectp | Hacos | MuTepakT.
3aHATHS / Kype
Pazgen 1. Kinaccuueckasi MeXaHHKa H TeOPUsi OTHOCHTEJIbHOCTH
1.1 BBaenieHue B kiaccnueckyro MexaHuKy. KnnemaTtrka Toukn. YpasHeHus aproxenust /Ip/ 5 2 2
1.2 3akoHbI coxpaHeHus. Maisle kosebanns. OCHOBHBIE MTOJIOXKEHHUS CIIENUATBHON TeOpUU 5 2 0
OTHOCHTENbHOCTH. PensruBucrckas mexanuka /I1p/
13 Kunematuka MmaTepuanbHOM TOYKM B JEKapTOBBIX KOOpAuHaTaXx. MHrerpuposaHue 5 10 0

Broporo 3akoHa HeioTroHa. OOoOmeHHbIe KoopauHaThl. IIpWHIMIT HauMeHbLIETO
neiictus. [puHimn ortHocurenbHocTd [anmunes. Dynkuwms Jlarpanka cBOOOIHOIM
yactuipl. /Cp/

14 Ilpunuun Hanmensiiero aeiictBusa. [IpuHuun otHocutenbHOCTU ["anunes. @yHkuus 5 10 0
Jlarpanxa cBoOoaHO#M yacTuubl. /Cp/
15 @yHkuus Jlarpanxka CUCTEMBI YacTHL. YTIOBas CKOpocTh. TeH3op uHeprnuu. MoMeHT 5 10 0

umnyinbca TBepaoro Ttena. CoNpUKOCHOBEHME TBEpAbIX Tel. JIBuKeHHe B
HEHHEePIHAIbHOH cucTeMe oTcuera /Cp/

1.6 Ouneprus. Umnynec. Llentp unepuun. MomeHT umiyiabca. OnHOMEpHOE IBHKEHHE. 5 10 0
IIpuBenennas macca. J[BmkeHue B IeHTpaJIbHOM Mone. Kemneposa 3anaua. YpaBHeHus
I'amunbroHa. YpaeHenus ['amuibToHa-SIkoou /Cp/

1.7 Annabatnueckrue nHBapHaHThL. CBOOOMHBIE OJHOMEpHBIE KosleOaHus. BoiHyxkIeHHbIE 5 11 0
konebanus. KonebaHus cucTeM CO MHOIMMH CTENEHAMH CBOOOABL 3aTyXxarolue
koneOaHus. BeIHyXIOeHHbIEe KoineOaHUS MpH HanW4uu TpeHus. I[lapamerpuueckuit
pe3oHaHc. AHrapmMoHudeckue konebanus /Cp/

1.8 CkopocTb pacmpocTpaHeHus BiaumMogedcTsuil. MurepBan. CoOCTBEHHOE BpeMs. 5 10 0
ITpeobpazosanue Jlopenua. IIpeoOpazoBanue ckopocTH. UeThbpeXMEpHBIE BEKTOPBI.
Onepruss u ummynsc. UYeTblpexMepHblii uMmynbc. Pacmag wactun. Yopyrue
cTosikHOBeHus yactull /Cp/

Pa3nes 2. DaekTpoagnHaMuka

2.1 Beenenune B 31ekTpoquHaMuKy. Du3nveckne OCHOBBI AJIEKTPOTMHAMUKH /JIex/ 5 2 0

2.2 OCHOBHBIC TOHATHS SJICKTPOIUHAMUKH. CTallMOHAPHOE JIIEKTPOMATHUTHOE TOJIE. 5 2 0
TToTeHIMAIbl U TEH30p 3JEKTPOMArHUTHOTO mosis /JIek/
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2.3

YpaBuenus MakcBesuia B yeTbipexMepHoi popme. DIeKTpOMarHuTHbIE BOJIHBI /JIek/

2.4

OCHOBHBIC MOHATHUS 3NEKTPogHAMUKH /T1p/

2.5

CranuoHapHoe 31eKTpoMarautHoe noiue /IIp/

2.6

IToTeHnMaNbl ¥ TEH30p JEKTPOMArHuTHOTO MoJs /I1p/

2.7

YpaBHenus Makcpesuia. DieKTpoMarHuTHbeIe BoJHBI /T1p/

NN NN

2.8

OCHOBHBIE MOHATHUS JIEKTPOJUHAMUKH: 3JIEKTPHUECKUNA 3apsill, 3JEKTPHUYECKHH TOK,
QNEKTPUUYECKUI THUIOJb, AWUIOJIBHBIH MOMEHT, AWIOJIBHBIA MOMEHT JJIEKTPHYECKOTO
TOKa. OJIEKTPUYECKUE M MArHUTHBIE MYJIBTUIONH. OJEKTpHYeCKas M MarHUTHAs
HanpsHKeHHOCTH. BEKTOPBI MAarHUTHON HHAYKIMHU U 3JIEKTPUIECKOro cMemeHus. [ToTok
AJIEKTPUYECKOT0 ¥ MAarHUTHOTO MOJIS. DJIEKTPUYECKHE M MarHUTHBIE CUJIOBBIC JIMHHH.
OnekTpocTaTndeckuit  moTeHnuan. llagenme — HampspkeHusi.  CompoTHBIICHHE
npoBogHMKa U 3akoH Owma. 3akoH KynoHa, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIIHH.
CucreMbl eTUHUL] U3MEPEeHHsT GU3NIECKUX BENUYUH. DIEKTPOABIIKYIIAs CHla. 3aKOH
Jbxoyns-Jlenna /Cp/

gjorjojorjorjo

o|o|lo|o|Nv]|o

2.9

CrannoHapHOe 3JIeKTPOMArHUTHOE ToJie. Y paBHeHUs] MakcBeluia sl CTallHOHAPHOTO
3JIEKTPOMArHUTHOTO OJs B HU(depeHInanbHOM U HHTEerpalibHol opme. ['paHndHbIC
YCIAOBHSL JUIS BEKTOPOB CTAllMOHAPHOTO DJICKTPOMArHUTHOTO IOJSA. DHEpPrus
CTAllMOHAPHOTO 3JIEKTPOMATHUTHOTO IMOJsL. Teopema 00 OMHO3HAYHOCTH PELICHHS
YpaBHEHHH CTAllMOHAPHOTO DJIEKTPOMATHUTHOTO mMoJsl. CKANAPHBIE W BEKTOPHBIN
HOTEHIMANBl CTAMOHAPHOTO 3JIEKTPOMATHUTHOTO TOJS. YCIOBHS KaauOpOBKH.
Vpaeuenus Jlannaca u ITyaccoHa ajs BEKTOPOB CTAaMOHAPHOTO 3JIEKTPOMArHUTHOTO
niosist /Cp/

10

2.10

CKaJsipHBIi M BEKTOPHBIN MOTEHLMANBI 3JIEKTpOMarHuTHoro moss. KanuOpoBownas
WHBapUAHTHOCTh DJICKTPOMAarHUTHBIX MONEH. YCIOBHS KalHOPOBKH: KYJIOHOBCKAs
KanuOpoBKa U kanuOposka Jlopenua. YpasHenus Jlamnaca, [Tyaccona u Jlanambepa st
CKaJIIPHOTO U BEKTOPHOT'O IOTEHIINAJIOB JIEKTPOMArHUTHOTO NOJIsL. MeTo bl penieHns
3aj1a4 JUIsl IEPEMEHHOTO AIEKTPOMAarHUTHOTO NOJIA. TeH30p 3/IeKTPOMAarHUTHOTO TIOJIS.
VYpaBHeHHE IBW)KGHUS 3apsDKEHHON 4YacTHIBI B AJIIGKTPOMarHUTHOM TIOJE B
geTelpexMepHoil  ¢opme. JlarpamkumaH W AEHCTBHE  JISI  [IEPEMEHHOTO
3JIEKTPOMArHUTHOTO NoJs. BeiBoj ypaBHeHni MakcBesuia ¢ IOMOIIBIO BapUAI[MOHHBIX
npunimnos /Cp/

10

211

TeH30p PIEKTPOMArHUTHOTO HOJs. YpaBHEHUsT MakcBella B YeThIpeXMEpHOH opme.
4-noTeHnMan 3JI€KTPOMArHUTHOIO MOJL. DIEKTPOMArHUTHBIE BOJIHBI B BELICCTBE.
®opmyna Makcsemna. DJeKTpoMarHuTHas MpUpoAa cBeTa. MoHOXpomaThdecKas
IUIOCKAs 3JIEKTPOMArHuTHas BosiHAa. OTpaskeHUE U MPENOMIIEHHE JIEKTPOMATHUTHBIX
BOJIH. DHEPrHsl U UMILYJbC DJIEKTPOMArHUTHOM BOJIHBI. CHEKTpalbHOE PAa3IOKEHUE.
YacTUYHO NOJISIPU30BaHHBIN CBET.

10

2.12

TI'eomerpuueckas onTuka. IIpenensl NPUMEHUMOCTH TE€OMETPUYECKOM  ONTHKH.
M3ny4yeHue HIeKTPOMAarHUTHBIX BOJIH. 3amas3/pIBarollie MoTeHIHaibl. [loTeHInans!
Jlnenapa-Buxepra. Ilome cucremsl 3apsioB Ha JaleKHMX pPACCTOSHUSAX OT Hee.
JunonsHoe wu3nydeHue. M3nydeHue OBICTpO MABMXKYIIErocs 3apsaa. TopMolkeHHe
n3nydenneM. PaccesHre 3apsbkeHHbIX yactul /Cp/

10

Paznen 3. KBanToBasi MexaHuKa

3.1

BBejienre B KBAaHTOBYIO MEXAHHKY W OCHOBHBIE IMOJIOKEHHS KBAHTOBOM MEXaHUKH.
/J1ex/

3.2

Baenenue B kBaHTOBYIO MexaHuKy /I1p/

3.3

Duznyeckre OCHOBBI KBaHTOBOH Mexanuku /T1p/

N

3.4

OCHOBHBIE TIOJIOXKEHUsSI KBAHTOBOH MeXaHHKH. KBaHTOBOMEXaHMYECKHE MPHIIOKCHHS
Mp/

3.5

OcHOBHBIE 3Tambl pa3BUTUS WJAEH KBAaHTOBOW MexaHUKH. KBaHTOBBIE CBOWCTBa
9NEKTPOMAarHUTHOTO  m3nydeHus.  Dotosnekrpuueckuid  dddexr.  YpaBHeHHe
Onamreitna. Dpdexr Komnrona. 'nmoresa ne Bpoiins. BomHOBBIE CBOMCTBA YacTHII.
OnbiThl [IPBUccOHA U JIxepMepa. OKclIepUMEHTaNIbHbIE TOATBEPKAECHHS THIIOTE3BI /1€
Bpoiins. AudpakimoHHbIH ONBIT ¢ ABYMs iessiMu /Cp/

10

3.6

Boanosas (byHKLII/IH COCTOsAHHMA YaCTHUIIBI. Cratuctudeckas HUHTEPHpETALUA BOJIHOBOM
¢yukuu. TIpuHIMI cynepno3unuu cocTosHUH. COOTHOILIEHHS HEONpEIeICHHOCTEH.
I'paHuna IpUMEHUMOCTH KJIACCUUYECKOTro crocoba onucanus siBieHuil /Cp/

20

3.7

[pencraBnenne Gu3NUECKUX BEIMYHMH oniepaTopamu. [locTymnaT o ciekTpe BO3MOKHBIX
3Ha4eHUi ¢u3uueckol BenwuuHbl. [locTynmar o pacnpeneneHHHM BEpOSTHOCTEH MO
CHEKTpY 3HaueHWW ¢u3nueckoil BenuunHbL. OINMUCAHHWE COCTOSIHUH CHUCTEMBbI B
KBaHTOBOW MexaHuke. IlonHbI KBaHTOBOMEXaHMYECKM Habop. YpaBHeHHE
[penunrepa. [IpuHun npuanHHOCTH B KBAaHTOBOM MexaHHKe. CIIMH 3JIeMEHTapHBIX
yactul. Oneparopsl cnuHa /Cp/

20

3.8

KBaHTOBas MexaHHKa cCHCTeMBI 4YacTHIl. BonHoBas ¢yHKImMA cucreMsl. bo3oHel u
(epmuonsl. [Tpunuun Haymu. Ilepuonuueckas cucrema sneMentoB Menneneesa /Cp/

20
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Paznen 4. ®usuka 3J1eMEHTAPHBIX YACTHIY

4.1

®dusnka deMeHTapHbIX yactull /JIex/

4.2

Beenenue B ¢usuky sseMeHTapHbIX uacTull. Knaccuduxanus s3auMoaeHcTBUH u
vacrtuil /TTp/

4.3

IMpunnune! cummerpus /Ip/

4.3

OCHOBBI COBpEMEHHOM (hU3UKU BBICOKHX Hepruii /IIp/

~

N

44

Qduspka MHKpOMHpa M €€ COBpPeMEHHOe cocrosiHne. DyHIaMeHTalbHbIC
B3aHMOJICHCTBHUS U X XapakTepucTuku. Kinaccudukanus anpoHoB. bapuoHbI 1 ME30HBI.
CrpanHble ¥ OvapoBaHHbIC YacTHIbl. KitaccuduKaius dacTHil M0 BPEMEHH JKH3HU:
CTaOMIbHBIC YACTHUIIBI, KBA3UCTAOWIIBHBIC U pe30HAHCHL. AHTHYacTHUIIEL Teopuu upaka
u DeitamMana. OTKpBITHE MO3UTPOHA M aHTUNPOTOHA /Cp/

20

45

3aKOHBI COXPAHCHWsI M CHMMETPUH. [IpOCTpaHCTBEHHBIC W BHYTPECHHHE CHMMETPHH.
TouHble BHYTPEHHHE 3aKOHBI COXPAHEHHWS: 3aKOHBI COXPAaHCHHUS 3JIEKTPUYECKOTO
6apHOHHOrO U JCNTOHHBIX 3apsi10B. HeTouHbIe 3aKOHBI coXpaHeHus. 3ocumMmerpust 1
WU30MYJIBTHIUIETH.  3aKOH  COXpaHEHHs H30CIUHA. YHUTapHas  CHMMETPHSL.
Cynepmynbrumietsi /Cp/

10

4.6

JlenToHbI ¥ KBapK# Kak pyHIaMEeHTalIbHBIE YacTUIBI. KBapKoBas cTpyKTypa OapHOHOB
M Me30HOB. KBaHTOBBIE mpolecchl. XapaKTepHCTHKH KBAaHTOBBIX IIPOIECCOB.
BeposTHocTh pacniazna u cpeiHee BpeMst KHU3HHU YacTHLBL DPPEKTHBHOE MOMEPEYHOE
CEUCHNE PEeaKIINH. DBOJIOHUS KBAHTOBOU cHCTeMBI. OTnepaTop SBOONNU. AMILTATYIA
BEPOSITHOCTU TIepexoZoB. KBaHTOBas Teopusi B3aMMOJICHCTBUS YacTull. Teopus
Bo3MmylieHui. JuarpamMmel @eiinmana. OOMEHHBIH MEXaHHU3M B3aUMOJICHCTBHIA.
O¢ddexrunbiit  pamuyc. KsanroBas anekrpoarHamuka. @DOTOH Kak  KBaHT
JJIEKTPOMArHUTHOTO B3anMOAeHCTBUs. KannOpoBo4YHAsh WHBAapHAHTHOCTH TEOPHUH.
BesmaccoBocth poToHa /Cp/

10

4.7

Cwipnble  B3aumopeictBus. Teopusst  samepHelx cuin  IOkaBel.  KBanrtoBas
XpOMOAMHAMHUKA. ['JIIOOHBI Kak KBaHTHI CHJIBHOTO B3auMozeWcTBus. Hesblieranue
KBapKoB u3 ajapoHa. Cnabble B3aumopeiicTBUs. XapaKTepHble OCOOEHHOCTU CIa0bIX
MPOILIECCOB. Teopus cimaboro B3aMMOJEHCTBUS Depmmn. Yuaudukarus
SNIEKTPOMArHUTHBIX M Cla0bIXx  B3aumopeicTBuil. Teopus  snekTpociaboro
B3aumojeiicteust  BaiinOepra-Canama-I'mamoy.  OTKpeITHE  KBaHTOB — cjaboro
B3auMojeilicTeus. CrangapTHas Mozens. KanuOpoBouHble cHMMeTpuM. MeXaHU3M
Xwurrca. Ilouckn eanHoW Teopuu (yHIAMEHTAIBHBIX B3auMojneiicTBuil. [IpoGiema
CTabMIBbHOCTH NpoToHA. Bapuonnas acummerpus Beenennoii /Cp/

20

Pazgen 5. QnexTponnas teopusi. AnepHas pusnka

51

Teopusi KpUCTAUTMYECKOH peIIeTKH. 30HHas Teopusi KpuctamuioB. CraTHCTHKA
HocuTene 3apsnoB /Jlex/

5.2

Tonsipu3anys AUdIEKTPHKOB. MarHuTHoe yropsinodenue /JIex/

5.3

CBepXIpoBoaANMOCTh. DH3KKa aTOMHOTO siyipa /JIex/

(o]

N

o

54

Teopuss KpHCTaIIMYECKON pemieTku. 30HHas Teopus KpucrauoB. CraTucTuxa
HocuTenei 3apsaos /T1p/

0]

N

N

55

Kunernueckue siBneHust B kpucramiax /I1p/

5.6

Tonsipuzanyst qu3IeKTprukoB MarautHoe ynopsinouenue /T1p/

5.7

CaepxipoBoanMocts Dusrka atoMHOTO siipa /I1p/

5.8

Beenenue B pusuky GpyHgaMeHTaIbHbBIX B3auMoaeiicTeuii /T1p/

NINININ

59

KBanToBomexannueckast Teopust atoma. [Tyt mocTpoeHus: KBaHTOBOM TEOPHH aToOMa.
Atom Pesepdopnma, ero HeycroitumBocTh. BopoBckas Teopusi aroMa BOZOPOJA.
Vpasuenue Ulpenunrepa 11 4acTUIIBI B LEHTPAJIHHOM I0JI€. Y CJIOBHS CYIIECTBOBAHUS
¢usnueckoro pemeHus ypasHeHus lllpeaunrepa ans BoxOpOJONIONOOHOTO aToMa.
ypOBHI/I OHCEPruM, TrJIaBHOE KBaHTOBOEC YHCIIO. BepOHTHOCTB MPOCTPAHCTBECHHOT'O
pacrpeziesieHus AJIEKTPOHa B aToMe. A3MMYyTaJIbHOE M MAarHUTHOE KBAaHTOBBIE YHCIIA.
Mzny4yenue BopoponononodHoro aroma. MoMeHT nmmnyiibca gotona. [IpaBuna otrbopa.
®opmyna banemepa u 0CHOBHBIE cneKTpayibHble cepur. CruH 3JeKTpoHa. bo3oHBI U
(depmuonel.  [IpaBwiio  CIOXKEHHUS MEXaHMYECKMX MOMEHTOB. [ MpOMarHuTHOE
OTHOILICHHUE Il OPOUTAIBHOT'O M CIIMHOBOTO MOMEHTOB. Pe3ynbTupyronuii MarHuTHbIH
MoMeHT. CrimH-opOuTaabHOE B3aumoaeicTere. ToHKas cTpykTypa jJuHuil. [locTosHHAs
TOHKOH CTPYKTYpbl. MHOTr0311eKTpOHHBIE aroMbl. [Ipuniun [Taynu. DnekrpoHHbIe ciion
u  00O0NOYKH. DIEKTPOHHAsT KOHUIYpalMs MHOTOIEKTPOHHBIX aTOMOB U
nepuojuyeckass — cucremMa  ayeMmeHtoB. llpaBmia  oTOopa mpH  M3JIyYeHHHU
MHOT'O3JIEKTPOHHBIX aToMoB. Kiaccuueckue MoAenu MOJIApU3ALUM U MPOBOAUMOCTH.
IIpoBOIMMOCTD METAJUIOB. DIEKTPUUECKUI TOK B I1a3Me. DJIEeMEHTh! (PU3UKH ra30BbIX
paspsmoB. Tumbl cBsizeld aTOMOB B TBEpHABIX Tenax. PaciieruieHne >HepreTH4ecKux
YpOBHEH BO B3aUMOAEHCTBYIOIINX cUcTeMax aToMoB /Cp/

[ee] Ko Foo] Hool Koo

o|jo|Nv[o|lo

5.10

Mopens JByXaTOMHOM IIETIOYKH C IIOTEHIHAIbHBIM penbeOM NPSAMOYToIbHON (HOPMBI.
O0pa3zoBaHHe DJHEPreTHYECKUX 30H. JIMCTIepCHOHHBIC KpHBHIE AL CBOOOIHOTO

30
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Hanpasnexnocts (npoduns) «Matemaruka» 1 «Du3uka»
Paboyast nporpamMma JMCIMILINHBL «OCHOBBI TEOPETHYECKOH (PUMKI»

3JIEKTPOHA U 3JICKTPOHA B Kpuctasuie. [loHstue a3 pexrrBHOM Macchl. KBa3u4acTHIIBL.
CoOcTBeHHasT W IIpUMECHAas IPOBOJUMOCTb HOJYHNPOBOAHUKOB. KOHTaKkT aBYX
BBIPO’KACHHBIX TTOJYIPOBOIHUKOB. [IprHINT IeHCTBHS MOIYIPOBOJHUKOBOTO Ja3epa.
CBepXTeKy4ecTh: KBAaHTOBasi MOJENIb U JIBYX)KUAKOCTHAs (peHomeHosorus. OCHOBHBIE
MOHATHUSL TEOpUH CBepXmpoBoguMocTH. Jlemronsl u amponsl. Hyknonsl Ilonstue
W30CMIMHA. ODHEpPrusi CBsA3M B sApe. Buabl sAAepHbIX peakuuid W HUX OLEHOYHAs
sHepreTuka. Peakuums nenenus. I[IpoGnema pasgenenuss uzortomnoB. KamenbHas u
obonoyeuHas moxaenu sapa. @opmyna Belinzekkepa. Marudeckue uncna. [Ipodnema
JIOJITO’KUBYIINX CBEPXTSKEIBIX 31eMeHToB /Cp/

511

VipasnsieMblii TepMOSIEPHBIA CHHTE3: BUJA peakuuid, kputepuil Jloycona, BapuaHThI
peanuzauuu. PaanoakTHBHOCTh. 3aKOH paJMOAaKTUBHOTrO pacrana. CpaBHUTEIbHAs
OLICHKAa TPOHMKAIOIIEH CIIOCOOHOCTH PAa3IMYHBIX BHIOB paavalud. EXuHAIBI
u3MepeHuii B panuanMoHHOW  Qusuke. IlornomieHHas, SKBHBAJCHTHAas W
SKCHO3ULMOHHAS JJ03bl. DJIEMEHThl paJMalliOHHONW KyJIbTYpbl. DHEprus OTAAa4yH IpU
U3JlydeHUM KBaHTa. SlnepHblil ramma-pesonanc 06e3 otraauu. IIpumenenus SI'P.
H3mepeHne cBepXMallbIX YacTOTHBIX CABHIOB. CBSI3b MEXAY PaANYCOM OOMEHHOTO
B3aUMOJICHCTBHS U MacCOi MOKOS €ro MepeHOCYUKOB. UeThIpe BUa B3aUMOACHCTBHA,
uX OOBEKTHI U epeHocunKky. [TpuHIuIbl cumMeTpun B MuKpomupe. Hecoxpanenue P-
yetHOCTH. CrinpanbHocTh yactul. @yHaamentanbHocts CPT-cummerpun. OCHOBHEBIC
MIPEJICTaBICHUs] KBAHTOBOM JIEKTPOAMHAMUKH M €€ rpymnna cummerpuu. IlapToHHas
MO/IeINIb HYKJIOHOB. CXeMa CHIIBHOTO B3aMMOJICHCTBUS MKy aJpoHaMu. BaneHTHbIe U
MOpPCKHE KBapKh. ACHMITOTHYECKas cBoOoma M KoH(paWHMEHT KBapkoB. M3ocrmuH,
CTPaHHOCTb, YapM, MpPEJEeCTh B KBAHTOBOW XPOMOJMHAMHKE. DJIEMEHTapHas CXema
c1a00r0 B3aMMOAEHCTBUSL. DIIeKTpociaboe B3anMOAEHCTBHE U €ro TPYIIa CHMMETPHH.
Bennkoe o0beauHeHUe: TPyIIIa CHMMETPHH, BO3MOXKHOCTD IIPOBEPKHU, CTAOMIBLHOCTD
marepun. O030p (yHIAMEHTAJIbHBIX B3aHMMOJCHUCTBUII 1O KOHCTAaHTE CBS3U.
HauaspHslii 3Tan 3somonun Beenennoit /Cp/

57

5. OueHoYHBIE U METOAUYECKHE MATEPHAJIBI 0 TUCHHUILINHE (MOIY.TI0)

5.1. Copep:xanue ayIuTOPHOI padoThHI MO JUCHMILINHE (MOTYJII0)

5 cemecTp, 3 Neknnu, 6 NpaKTHYECKUX 3aHATHI
Pazgen 1. Kitaccmyeckas MeXaHHKa U TEOPHS OTHOCHTEJILHOCTH
IMpakTuueckoe 3ausTre Ne 1 (2 yaca)

Beenenue B KJIACCUYECCKYIO MECXAHUKY. KunemaTnka TOYKH. ypaBHeHI/ISI JABHIKCHUA

Bomnpocs! u 3ananus:

1.
2.

HoeeoNog ~w

0.

OCHOBHEBIE 3TaIbI Pa3sBUTUA I/I,E[Cﬁ KJIaCCUYECKON MEeXaHUKH.

Hoctmwkenus poccuiickux u 3apyoesxusix (Fanunes, Helotona, )KykoBckoro, I{nonkosckoro, Merepckoro u zp.)

YUYCHBIX.

Pemenue 3a1a4 Ha HAX0XKJECHHE CKOPOCTH, YCKOPEHMS U Panyca KPUBU3HBI TPACKTOPUH MAaTEPHATbHON TOUKH.
Pemenue 3a1a4 Ha HAX0XKIEHHE CKOPOCTH, YCKOPEHHUS U Pailyca KPUBU3HBI TPACKTOPUH MAaTEPHAIbHON TOUKH.

Wnterpuposanue Broporo 3akona HeroToHa.

Pemenue 3a1a4 Ha IpuMeHeHHe BTOPOro 3akoHa HproToHa.
WnterpupoBanue ypaBHEHUI IBUKEHUS.

Pemrenue 3aga4 o TMHaMUKe MaTepUaIbHOM TOYKH.

Pemenue 3a1a4 Ha UHTCIPUPOBAHUEC ypaBHeHI/Iﬁ OJHOMCPHOTO ABMKCHHUSA C YUYETOM CHUJIbI COTIPOTUBJICHUA.

Pemenue 3a1a4 no TMHAMHKE IB)KSHUS TEJl HA IMIIOCKOCTH.
[Mpaktuueckoe 3ausiTue Ne 2 (2 yaca)

3aKOHBI COXpaHCHUA. Mauieie kone6annss. OCHOBHBIC TTOJIOKCHUS CHeHHaJ’ILHOﬁ TCOPUN OTHOCUTCIIBHOCTH.

PenstuBucTckas MexaHuka

Bomnpocs! 1 3ananus:

RBHowoNogR~LONE

0.
1.
12.
13.
14,
15.
16.

Teopema Herep.

3aKOH COXpaHEHUsI SHEPTUU.

3aKOH COXpaHEeHUs UMITYJIbCA.

3akoH COXpaHCHUA MOMEHTA UMITYJIbCA.

CB0oOOTHBIE OTHOMEPHBIC KOJICOaHMSI.

BrinyxeHHbIE KOJeOaHusl.

Pemenue 3agau Ha KonebaTelbHOE ABMKEHHE (NPYKHHHBIA MasTHHK).
Perienue 3anau Ha KoneOaTenbHOE IBUKEHUE (MATEMAaTHYECKUH MasTHHK).
IIpUHIUIEL CIEHATEHON TEOPUH OTHOCHTEIIBHOCTH.
[IpeoOpazoBanus JlopeHua.

CKOpOCTb PaclpoOCTPaHEHUsI B3aUMOICHCTBH.

WnTepnai.

CoOCTBEHHOE BpeMs.

CoOcTBeHHas! IJIMHA.

Perenue 3aa4 no pesITUBUCTCKOI KHHEMATHKE.

Permienne 3aau no penssTUBUCTCKON TMHAMUKE.
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17. YeTrhlpeXMEepHbBIE BEKTOPHI.
18. Pacnan wactum,.
19. Ynpyrue CTOJIKHOBEHHS YaCTHII.

Paznen 2. DaekTpoguHaMuka
Jlexumst Ne 1 (2 gaca)
Beenenue B anekrpoauHaMuKy. Pu3nueckue 0CHOBBI 3JIEKTPOIUHAMUKI

Bompocs! u 3apanmst:

1. OCHOBHBIE 3Tallbl Pa3BUTUS JJIEKTPOIUHAMUKH.

2. Brkuag poccuiickux u 3apyOexHbix yueHbIX (JlaumHoB, JleGenes, Jlenu, Iamanekcu, Mannensiutam, [lonos,
Ierpymesckuii, Tamm, YMoB, S165104K0B, SIkoOH U Ip.) B pa3BUTHE 3IEKTPOIUHAMUKI.

3. OCHOBHBIE 4YaCTM M CIPYKTypa KIacCHYECKOW 3IEeKTpOAMHAMUKH. OCHOBHBIE HOHATHS 3JIEKTPOAUHAMHKH.
duznueckre XapaKTepPUCTUKH 3JIEKTPOMATHUTHOTO NIOJIS U UX €IUHUIIBI U3MEPEHHUS.

4. I'eomeTpuyeckue XapaKTepUCTHKU CHUIJIOBOTO IIOJIS: CHJIOBBIE JIMHUM, SKBUIIOTEHIIMAIIbHBIE IOBEPXHOCTU. J[Ba BUa

CHJIOBBIX NoJIEH. YpaBHeHHs MakcBema.
Jlexmmst Ne 2 (2 gaca)
OCHOBHBIE MTOHATHS ANEKTPOANHAMHUKH
Bompocs! u 3amanwst:
1. DJeKTpuyecKHid 3apsan M deKTpuyeckuid ToK. CBOMCTBa 3JEKTPUUYECKOTO 3apsaa: aaJUTHBHOCTb, ITUCKPETHOCTD,
HWHBAapHAHTHOCTH. [[TOTHOCTE 3JEKTpUIECKOTO 3apsaaa. DIEKTPUIECKIA TOK U €T0 XapaKTePUCTHKH: CHJIA TOKA, BEKTOP
IUIOTHOCTD TOKa. JIMHKUM TOKa, TPYOKH TOKa U CTPYHU TOKA.

2. 3aKOH COXpaHEHUS JICKTPUUECKOTO 3apsijia B MHTErpaibHON U audpdepeHimanbHoi Gpopme. EMUHAIBI H3MEpEHHs
3apsiza ¥ cuibl Toka. Crucrema exunun CH. IayccoBa cucTeMa eJUHHMIL.

3. Knaccupukanus 31eKTpoMarHUTHBIX TOJIEH. DIeKTpOoCcTaTHIECKOe, CTAlOHAPHOE U TEPEMEHHOE SIeKTPOMarHUTHBIE
nosist. KBasucraruueckoe ¥ KBa3UCTAlMOHApHOE Mouisi. KpuTepuii KBa3HCTAMOHAPHOCTH MOJsl. MUKpPO- U Makpo-
TIOJIS.

4. MakpocKOIHMYecKasi JIeKTPOJMHAMHIKA MakcBeluia, KJIacCH4ecKas SJISKTPOHHas Teopus JIopeHma M KBaHTOBAs
aeKTpoanHamMuKka Jlupaka.

5. OnekrpocraTuka: YpaBHeHune IlyaccoHa, ¢ynkums I'puna, 3akoH Kymona. PasnoxeHue mnoTeHnmania

3MEKTPOCTATHYECKOTO MO 110 MYNBTHIONAM. OHEPIrus CHCTEMBI 3apsnoB BO BHemHeM moie. IIpoGiema

JIOKQJIU3ALUH YHEPTHU B HJIEKTPOCTATHIECKOM IIOJIE.
6. Onekrpuueckoe nojie B BeuecTse. CBOOOJHBIE U CBS3aHHBIE 3apsabl. Bekrop mosispusanuu ausiaeKkrpuka. Bexrop
QJICKTPHUYCCKOTI'O CMELICHUS. I[I/ISJ'ICKTPI/I‘{GCKaSI BOCTIPMMMYHBOCTD U JUIJICKTPHUUICCKasd MPOHUIAEMOCTb.
BerecTBeHHOE ypaBHEHHE B OJHOPOJHOM U U30TPOIHOM IU3NIEKTpUKe. TeH30p AUIEKTPUUECKON IPOHULIAEMOCTH.
8. VYpaBHeHuss MakcBesia IS 9JIEKTPOCTaTHUECKOro Mo B Aud depeHuanbHoi 1 MHTerpanbHoi ¢dopme. 'paHudHble

YCIIOBHSA Ul BEKTOPOB oA, Pemenue 3aiau 3JIeKTPOCTATHKY C IIOMOIIBIO 3JIEKTpOCcTaTHuecKoi Teopemsl ["aycca-

Ocrporpag—ckoro. IloTeHIMan >IeKTPOCTATHYECKOTO IIONS, €ro CBOICTBA, (U3MUECKHH CMBICI U EOWHHIIBI

n3Mepenus. YpasHenus Jlannaca u Ilyaccona.

Jlexums Ne 3 (2 gaca)
YpaBHeHus MakcBeilia B 4eThbIpexMepHoi Gopme

~

BOHpOCLI " 3aJIaHUs:

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

2. 3akoH npeoOpa3oBaHNs KOMIIOHEHT 3JIEKTPOMArHUTHOTO MOJISL.

3. BonHOBOE ypaBHEHHE IS HOJICH U IIOTCHIMAIOB U €r0 PEelIeHHe, HOIEePeIHOCTh 3IeKTPOMATHUTHEIX BOJIH, BEKTOP
IloiinTHHrA.

4. ITnockre MOHOXPOMATHYECKHE BOJHBI, MOJAPU3AIIHS.

IMpakTuaeckoe 3ausTre Ne 3 (2 yaca)
OCHOBHBIE IOHSATUS NEKTPOJUHAMUKI
Bomnpocs! 1 3ananus:
1. OCHOBHBIE 3Talbl Pa3BUTHS JIEKTPOAUHAMUKH.
2. Bxnag poccuniickux u 3apy0exHbIX yueHbIx (JIaunnos, Jlebenes, Jlenn, [Tananexkcu, MannensmTam, [Tonos,
ITerpymesckuii, Tamm, YMoB, S16:10uk0B, SIk0OH U 1Ip.) B pa3BUTHE HIIEKTPOJUHAMUKH.

3. DnexTpuuecKuil 3apsil.

4, DNEeKTPUUECKUHA TOK.

5. OnexTpuuecKuil JUIOTb.

6. JMronbHBIA MOMEHT.

7. JIUnonpHBI MOMEHT 2JIEKTPUYECKOT0 TOKA.

8. OnexTpuueckas U MarHUTHAs! HANPSDKEHHOCTU.

9. BekTops! MArHUTHOH MHAYKIIHN W SIEKTPUIECKOTO CMEIICHHS.
10. IIoTOK 3IEKTPUYECKOr0 U MATHUTHOI'O MOJI.

11. OneKxTpuuecKne 1 MarHUTHBIE CHUIIOBBIC JINHUH.

12. OnexTpocTaTUUeCKUil MOTEHIHA.

13. [Magenne HanpsHKEHMSL.

14. ComnpoTuBieHUE IPOBOAHKUKA U 3aKOH OMa.

15. 3akoH KynoHa, 3aK0H 37€KTpOMarHUTHOM UHIYKIHH.
16. CHCTeMBl eAMHUIL U3MEPEHUs PU3MIECKUX BEITHYHH.
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17. DNEeKTPOIBIKYIIAS CHIIA.
18. 3akoH Jxoynsa-JleHna.
[paktuueckoe 3ausiTue Ne 4 (2 yaca)
CranuoHapHOE ICKTPOMAarHUTHOE TOJIE

Bompocs! u 3apanmst:
VYpaBHeHus MakcBemia Juisi CTAMOHAPHOTO 3JIEKTPOMArHUTHOTO MOJis B quddepeHInanbHO| U HHTETpatbHOH GopMme.
I'paHHYHbIE YCIIOBHUS JUISl BEKTOPOB CTAIMOHAPHOTO 3JIEKTPOMATHUTHOTO MOJIS.
DHeprust CTalOHAPHOTO IEKTPOMarHUTHOTO HOJIS.
Teopema 00 0THO3HAYHOCTH PEIICHHs YPaBHEHHUH CTAIIHOHAPHOTO ICKTPOMArHUTHOTO TIOJISL.
CKansipHBIH 1 BEKTOPHBIN TOTEHIHAIBI CTALIMOHAPHOTO 3JEKTPOMArHUTHOTO MOJIS.
VYcnoBus KaTHOPOBKYL.
VYpasuenue Jlamiaca st BEKTOPOB CTAIIHOHAPHOTO JIEKTPOMArHUTHOTO TIOJISL.
VYpasuenue [TyaccoHa ajsi BEKTOPOB CTAIIHOHAPHOTO AJIEKTPOMArHUTHOTO MOJIS

Ipaktuueckoe 3ausiTue Ne 5 (2 yaca)

TToTeHIMANBI ¥ TEH30p MEKTPOMArHUTHOTO TIOJIS

NN E

Bompock! u 3amanmst:

CKaJsipHBII ¥ BEKTOPHBII MOTEHIMABI AIEKTPOMArHUTHOTO TIOJIS.

KanmnbpoBo4Has ”HBapHaHTHOCTB 3JIEKTPOMATHUTHBIX ITOJIEH.

YcnoBust KanuOpoOBKH: KyJIOHOBCKast KIHOpoBKa U kaaubpoBka JlopeHia.

VYpaBuenus Jlamnaca, I[Tyaccona u JlamambGepa 11 CKaIsIpHOTO U BEKTOPHOTO TOTEHIIHAJIOB AJICKTPOMArHUTHOTO TIOJIS.
Mertoapl pemieHns 3a1a4 JUisl IEPEMEHHOT0 3JIEKTPOMarHUTHOTO ITOJISI.

TeH30p NIEKTPOMAarHUTHOTO TIOJIS.

ISEUEEC N

[paktuueckoe 3ausTue Ne 6 (2 yaca)
VpasHenns MakcBeiuia. DJIeKTpOMarHUTHBIE BOJTHBI
Bomnpoce! 1 3aganus:
YpaBHeHuss MakcBeiuia B 4eThIpeXMEpHOH opme.
YpaBHeHHE ABHKCHUS 3apsHKCHHON YaCTHIIBI B 3JIEKTPOMAarHUTHOM I10JIE B YETHIPEXMEPHOH Gopme.
JlarpamxuaH u 1efcTBHE JUISI IEPEMEHHOTO AIEKTPOMArHUTHOTO TTOJIS.
BriBoa ypaBHeHHH MakcBeIia ¢ TOMOUIbIO BapUAIIMOHHBIX PUHIIUIIOB.
TeH30p 2JIEKTPOMAarHUTHOTO TI0JIs. Y paBHEHMST MakcBeiia B 4eTHIpexMepHOi Gopme.
4-11oTeHIMAN AJIEKTPOMArHUTHOTO TIOJIS. .
OneKTpoMarHUTHbIE BOJIHBI B BelecTBe. Popmyna Makcsera.
OneKTpoMarHuTHas pUpoJa CBETa.
Monoxpomatudeckas Ma0cKas 3JeKTPOMarHUTHas BOJIHA.
OTpaxkeHue U MPEIOMIICHUE JIEKTPOMArHUTHBIX BOJIH.
OHeprus U UMIYJbC JIEKTPOMArHUTHON BOJIHBL.
6 cemecTtp, 1 Jexkuus, 3 NPAKTHYECKUX 3aHATHS
Pazgen 3. KBanToBasi MexaHuKa
Jlexums Ne 4 (2 gaca)
BBGZ[CHI/IC B KBAHTOBYIO ME€XaHHUKY WU OCHOBHBIC ITOJIOKCHUA KBAHTOBOM MEXaHUKU

gD OGTRWONE

Bompocs! u 3aganus:
1. OCHOBHBIC JTaIbI Pa3BUTHS U1 KBAHTOBOM MEXaHUKH.

2. JlocTikeHHsT pOCCUACKUX | 3apyOexHbix (DiiHmreitna, KomnTona, ne bpoiins, [IaBuccona, Irxepmepa, bopa, [Taymu,
Ipenunrepa u 1p.) y4eHbIX.

3. KBaHTOBbIE CBOWCTBA IEKTPOMArHUTHOTO M3ITYUEHHS.

4. BomnHoBrIe cBolicTBa yacTHII.

5. BonHoBas ¢GyHKINS COCTOSIHUS YaCTHIIBL.

6. I'paHuIIa NPUMEHUMOCTH KJIACCUUECKOTO CIIOCO0a OMTUCAHUS SBICHUN.

7. IIpencraBnenue Gpu3nIECKUX BEIMYHH ONIEPATOPAMHU.

8. TToctynar o cieKTpe BO3MOYKHBIX 3HAUCHHH (PU3NUECKOH BEINYHHBI.

9. TocTynat o pacnpeaeseHHH BEpOSTHOCTEN 110 CHIEKTPY 3HAYCHUH (HDU3MUECKON BETHYHHBI.

10. Ornucanue COCTOSTHUM CUCTEMBI B KBAHTOBOW MEXaHHUKE.

11. TTonHbIi KBaHTOBOMEXaHUYECKHH HAOOP.

12. Vpasuenue lllpeaunrepa.

13. IIpuHIMI IPUYMHHOCTH B KBAHTOBOM MEXaHHKE.

14. CnuH sreMeHTapHbIX yacTull. OnepaTropsl CIMHA.

15. KBanToBast MexaHuKa cucTeMbl yacTull. BoHOBast GyHKIUS CUCTEMBI.

16. Bbo3oHb! 1 pepMUOHEL.

17. IIpuanun Iaynu.

18. [Nepuoauueckas cucrema 31eMeHTOB MeH ieneesa.

[Ipaktuueckoe 3ansTue Ne 7 (2 yaca)
Baezenve B KBaHTOBYIO MEXAHUKY
Bomnpocs! u 3aganHust:
1. OCHOBHBIE 3Talbl Pa3BUTHUS UIeH KBAHTOBOW MEXaHUKH.
2. Joctmxenus poccuiickux u 3apyOexubix (OiHmreiina, KomnTona, ne bpoiins, JpBuccona, [xepmepa, bopa, Ilaymy,
Hlpenunrepa u Ap.) y4eHbIX.
[Mpakruueckoe 3ausitue Ne 8 (2 yaca)
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duznyecKkrue 0CHOBBI KBAHTOBOM MEXaHUK M

Bomnpocs! 1 3aganus:
KBanToBbI€ CBOICTBA IIEKTPOMATHUTHOTO U3TyICHISI.
®dotoanexrprueckuii 3¢ hexT.
VpaBHeHne DWHIITEHHA.
O¢pdexr Komnrona.
I'unotesa ne bpoiimns.
BonnoBble cBolicTBa yacTuil.
OnbiTsl [IpBHCcoHa 1 [IkepMmepa.
DKCTepUMEHTAIbHBIE TIOITBEPKASHISI TUIOTE3bI 1e bpois.
JlQpaKIIOHHBIHA OMBIT C IBYMS HICISIMHU.
0. BoustHOBast GyHKIMS cocTOSHUS YacTUIBEL. CTaTHCTHYECKast MHTEPIPETAaIHs BOJIHOBOK (yHKIUH.
1. IIpuHIMI Cynepno3uIUK COCTOSAHUIA.
COOTHOIIEHUST HEOTIPEIEIIEHHOCTEH.
13. I'pannnia MpUMEHNMOCTH KJIACCHYECKOTO CII0c00a OMUCAaHUS SBJICHUH.
[paktuueckoe 3austue Ne 3 (2 yaca)
OCHOBHBIE TTOJIOKEHHS KBaHTOBOM MeXaHUKH. KBaHTOBOMEXaHUYECKUE MTPUIIOKEHUS

RBBRBowo~NoOMwhE

[
N

Bompocs! u 3amanwst:
TIpencraBnenne GpuU3MIECKUX BEITHMYHH ONIEPATOPAMHU.
TocTynar o criekTpe BO3MOKHBIX 3HAYEHHI (PH3NIECKON BETNIHUHEL.
TToctynar o pacrpeneneHuu BEpOATHOCTEH 1O CIIEKTPY 3HAYCHUH (PU3MYECKOIl BETMUMHBI.
OnucaHne COCTOSHUM CUCTEMBI B KBAHTOBOM MEXaHUKE.
TTonHbIi KBAHTOBOMEXaHUYECKHHA HAOOP.
Vpasuenne lllpexunrepa.
TIpuHUIMI TPUYUHHOCTH B KBAHTOBOH MEXaHHKE.
CriuH 3JIeMEeHTapHBIX YacTHUll.
OmnepaTopsl CuHA.
0. KBanToBas MexaHHKa CHCTEMbI YaCcTHUII.
1. BoustHOBast GYHKIMS CUCTEMBI.
12. Bo3onbl U hepMHOHBI.
13. ITpunnun Iaynu.
14. Ilepuonuueckas cucrema 31eMeHTOB MeHiemneesa.
7 cemecTp, 1 Jexkuus, 3 NpaKTHYECKUX 3aHITHS
Pa3nen 4. ®usnka 3j1eMeHTAPHBIX YACTHI
Jlexuums Ne 1 (2 gaca)
dusuka QJIEMCHTAPHBIX YaCTUI]

RBOoo~NoOrwNE

BOHpOCLI " 3aJIaHUsA:

1. ®du3nKa MUKpPOMHpPA U €€ COBPEMEHHOE COCTOSHHE.

2. JlocTImKeHns pOCCHICKUX M 3apyOeKHBIX YICHBIX, OKa3aBIINX HANOOIbINEe BIMSHAC HAa Pa3BUTHE (QDH3HKH BBICOKHX
SHEpruil.

3. OyHJaMeHTallbHbIE B3aUMOJEUCTBUS U UX XapaKTEPUCTUKH.

4. Knaccuukanus anpoHoB.

5. bapuoHs! 1 ME30HBL.

6. CrpaHHBIE ¥ 0YapOBAHHbBIC YAaCTHUIIBL.

7. Kraccudukamys gacThI] o BpeMEHH JKI3HU: CTaOMIBHBIC YaCTHUIBI, KBa3UCTAOMIBHBIC U PE30HAHCEHL

8. Antnyactuusl. Teopuu [Jupaka u @elinmana. OTKpbITHE TO3UTPOHA U AHTHIIPOTOHA.

9. 3aKOHBI COXPaHEHUs] U CUMMETPHU.

10. IIpocTpaHcTBEeHHbIE U BHYTPEHHHE CUMMETPHH.

11. TouHble BHYTPEHHHE 3aKOHBI COXPAHEHHS: 3aKOHbI COXPAHEHHUS IEKTPUUECKOr0 OApUOHHOIO U JENTOHHBIX 3aps/I0B.

12. Herounsie 3akoHbBI cOXpaHEeHHUS.

13. H3ocuMmMeTpHs 1 U30MYIbTUIUIETHL. 3aKOH COXPaHEHHs U30CIUHA.

14. VYuurapnas cummerpust. CynepMysIbTUIIIETHI.

15. JlenToHBI U KBapKH Kak (hyHIaMEHTAIbHbIE YaCTHIIBL.

16. KBapkoBas cTpyKkTypa 6apMOHOB U ME30HOB.

17. JlenToHBI U KBapKH Kak (hyHIaMECHTAIbHbIE YaCTHIIBL.

18. KBapkoBas cTpykTypa 6apMOHOB U ME30HOB.

[Ipaktuueckoe 3ansTue Ne 1 (2 vaca)

Beenenue B Qpusuky 31eMeHTapHbIX yacTull. Kiaccudukarys B3auMoIeiiCTBUI U 4aCTHIL
Bomnpocs! 1 3aganus:
Pu3nKa MUKPOMHpPA U €€ COBPEMEHHOE COCTOSIHHUE.
JlocTikeHHs: pOCCUHCKUX M 3apYOeXKHBIX YUCHBIX, OKa3aBIIUX HauOoJblee BIMSHUE HAa Pa3BUTHE (PU3UKK BBICOKHX
SHEpruil.
OyHaMeHTaNbHbIE B3aUMOACHCTBHS U X XapaKTEPUCTUKH.
Knaccudukauus axpoHoB.
BapuoHs! 1 ME30HBI.
CrpaHHBIE U OYapOBAHHBIE YaCTHUIIBI.
Kiraccnguxanust 9acTuIl 1o BpeMeHH )KU3HH: CTaOWIIbHBIE YaCTHIbI, KBa3UCTaOMIbHbIE H PE30HAHCHL.

N

No okow
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BOl'[pOCI)I U 3aJ1aHus

ourMwhE

BOl'[pOCI)I U 3aJ1aHus

RHRRBoo~NooOMwhE

23.
24,

BOHpOCLI " 3aJIaHUsA:

RBOoo~NoO LN E

Bomnpocs! 1 3ananus:

1
2.

BOl'[pOCI)I U 3aJ1aHus:

1.

2.
3.
4

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

0.
1.
12.

Antngactunsl. Teopun dupaka n @eitnmana. OTKphITHE TO3UTPOHA U AHTHIIPOTOHA.
[paxruueckoe 3ansTre Ne 2 (2 gaca)
[TpuHIUIEI CUMMETPUHI

3aKOHBI COXpaHEHUs U CHMMETPHH.
[IpocTpaHcTBEHHBIE M BHYTPEHHUE CUMMETPHHU.
TouHbIe BHyTpEHHHE 3aKOHbI COXPAHEHHS: 3aKOHBI COXPAaHEHHUS HJIEKTPUUECKOr0 OAPHOHHOTO U JIENTOHHBIX 3aps/10B.
HetouHsle 3aK0HBI COXpaHEHHSI.
N3ocummeTpHs U M30MYJIbTUILIETHI. 3aKOH COXPaHEHHS U30CIINHA.
Vuurapnas cummetpusi. CynepMyIbTHILIETHI.
[Ipakruueckoe 3ansTue Ne 3 (2 yaca)
OCHOBBI COBPEMEHHOM (PU3MKK BBICOKHX SHEPTHI

JlenToHBI ¥ KBapKH Kak QyHIaMEHTaIbHBIC YaCTHIIBL.
KBapkoBasi cTpyKTypa 0apUOHOB ¥ ME30HOB.
KsanToBrIie nmpomeccsr.
XapaKTepUCTUKU KBAHTOBBIX IIPOIIECCOB.
BeposarHocTh pacnazna u cpeaHee BpeMsl dKU3HU YaCTHIIBL.
D¢ dexTuBHOE MONEpeyHOE CEYCHUE PEAKIIHUH.
KsanroBas Teopus B3aMOIEHCTBUS YaCTHILI.
Teopust BO3MYILIEHUH.
Juarpammer OeitHMaHa.
OOMeHHBII MEXaHU3M B3aHMOJICHCTBUH.
DddexTHBHBII pamuyc.
KBaHTOBas 31€KTpOJMHAMHUKA.
DOTOH Kak KBaHT 3JIEKTPOMAarHUTHOTO B3aUMO/ICHCTBUS.
CuiibHbIE B3aUMOJJEHCTBUSL.
Teopwus simepubrx cun FOkaBEbIL.
KBaHTOBast XpoMOIMHAMHUKA.
I'1r00HBI KaKk KBaHTBI CUIIBHOTO B3aUMOICHCTBUS.
Hesbuieranue kBapkoB U3 agpoHa.
Crabble B3aMMOJICHCTBUSL.
XapaxTepHble 0COOCHHOCTH CIa0bIX MPOLIECCOB.
Teopus cmaboro BzanmoneiicTeust Gepmu.
YHubukanus 3JIeKTPOMarHuTHBIX U ¢1a0bIX B3auMoaeiicTBui. Teopus snekTpocinadoro B3auMoaeiictsus Baiindepra-
Canama-I'mmoy.
OTKpBITHE KBAaHTOB ci1aboro B3auMoencTus. CTaHgapTHas MOJEIb.
KanubpoBounsle cummerpuu. Mexanusm Xurrca.
8 cemecTp, 3 Neknnu, 6 NpakTHYECKUX 3aHATHI
Paznen 5. DaektponHas teopus. Anepuas ¢puzuka
Jlexumst Ne 2 (2 gaca)
Teopust KpUCTANIMYECKON peleTKU. 30HHas TeOpusl KpUCTaIoB. CTaTUCTHKA HOCUTEINEH 3apsaoB

®duznyeckre 0OCHOBHI KBAHTOBON TEOPHH.
CoorHoutenus HeornpeneneHHocty. OeHKa pa3Mepa aToma.
M3MepeHus B KIIaCCHYECKOM U KBAaHTOBOM (u3uKe. PoJib n3MepuTeNnbHOTO npubopa.
KBanToBomMexaHudeckas TeOpusi aToMa.
Vpasuenue llpeaunrepa a1 yaCTULBI B LIEHTPAJILHOM TI0JIE.
YpOoBHH SHEPIUH, KBAHTOBBIE YHCIIO.
MHoroanextponssle atomsl. [Ipunun [Naynu.
DJeMeHTHI KBAHTOBOI CTATUCTHKH.
®DoTOHHBIH ras.
IITOTHOCTBE KBAaHTOBBIX COCTOSIHUM U X CPEHSS 3aCEIEHHOCTD.
BriBox dopmynsl boze-DifHITelHa.
Pacnpenenenne ®epmu-/lupaka. Yposens Oepmu
Jlextms Ne 3 (2 gaca)
[Nonsgpu3zanus TuAIEKTpUKOB. MarHUTHOE yHOPSA0OUEHNE

Knaccnueckne Mozeny noisipu3ayy ¥ NpOBOJUMOCTH.
O0pa3zoBaHHe YHEPTETHIECKUX 30H B AUDIEKTPUKAX U HOITYIIPOBOAHHUKAX.
Jlexuus Ne 4 (2 gaca)
CaepxnpoBogumocTs. Ou3nka aTOMHOTO Aapa

CBepXTeKydecTb: KBAHTOBAS MOZENb U JBYX)KUIKOCTHAs (PEHOMEHOIIOTHSL.
OCHOBHBIE NIOHATHUS TEOPUU CBEPXIIPOBOJIUMOCTH.

Jlenronsl n agponsl. HyKoHBL

DHeprus CBS3H B SApE.
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Buns! sipepHBIX peakuuii U UX OLIEHOYHAask YHEPreTHKA.
CBs13b MEX/y paiLycOM OOMEHHOTO B3aUMOJICHCTBUS U MacCOU MOKOSI €ro MepeHOCYHKOB.
UYeTslpe Bua B3aUMOACHCTBHS, HX 00BEKTHI U IIEPEHOCUHUKH.
[TpuHIMITEI CAMMETPUU B MUKPOMHUpE.
Ipakrudeckoe 3ansaTre Ne 4-5 (4 vaca)
Teopus KpUCTAJUINYECKOH pemeTku. 30HHas Teopus KpucTaiwioB. CTaTUCTHKA HOCUTEJIEH 3aps/10B
Bomnpocs! u 3aganus:

o No o

1. Wznydenue abCoIOTHO YepHOTO Tena. YibTpaduoneroBas katractpoda. ['mnoresa [Tnanka. KBanTsl cBera.
2. BouHoBbIE cBOlicTBa BelecTBa. Bonusl ae-bpoiins, ux napametpsl. OnsiT J[3BruccoHa u Jxepmepa.

3. KopnyckynsspHO-BOTHOBOW AyasIn3Mm.

4, CTaTHCTUYECKHA CMBICI BOJHOBOW (DYHKITHH.

5. CoOoTHOLIEHHS HEOTIPEAEIEHHOCTH.

6. OueHka pa3Mepa aToMa.

7. [Iytu mocTpoeHns: KBaHTOBOW TEOPUH aTOMa.

8. AtoM Pezepdoppa, ero HeyCTOHIHBOCTD.

9. BopoBckast Teopust aToMa BOZOPOa.

10. YcnoBus cymecTBoBaHus (U3UYECKOro penenus ypasHeHus Ilpeaunrepa 11 BOJIOPOAONOIO0OHOTO aToMa.
11. KganToBbIe uncna.

12. N3nyueHue BOIOPOAONIOJOOHOTIO aToMa.

13. ®dopmyna banbmepa U OCHOBHBIC CIIEKTPAJIbHBIC CEPUH.

14. MHOro3J1€eKTpOHHBIE ATOMBI.

15. TTpuniun [Maynu. DIeKTPOHHBIC CIIOW U 000JIOUKH.

16. OnexTpoHHas KOHPUTYpalKs MHOTO3JIEKTPOHHBIX aTOMOB M IEPHOANYECKAsl CUCTEMA HJIEMEHTOB.

17. DJeMeHTHI KBaHTOBOI CTaTHCTHKH. DOTOHHEBIN ras.

18. II1OTHOCTH KBAaHTOBBIX COCTOSIHUM U UX CPEIHSS 3aCEIEHHOCTb.

[paktuueckoe 3austue Ne 6 (2 yaca)
Kunerndeckue siBieHus B KpUCTaIIax
Bompocs! u 3amanmst:
BriBox dpopmynsl boze-DiiHmTeliHa. CBsI3b CIIMHA U CTATUCTUKH.
®dopmyna [Tnanka u knaccudeckas popmyina Panes-/xunca.
XuMH4ecKuil moTeHnuar.
Pacnpenenenue ®epmu-/Iupaka. Yposenr @epmu.
[paktuueckoe 3ausitue No7 (2 vaca)
[onstpu3zanys AMAIEKTPUKOB. MarHUTHOE YIOpsI04YeHUE

Ao

Bomnpocs! u 3aganust:

Knaccuueckne Mozeny Noisipu3ayy ¥ NpOBOJUMOCTH.

IIpoBOIMMOCTH METAILIOB.

DneKTpUYeCKui TOK B IIJIa3Me.

OneMeHTH! PU3UKH Ta30BBIX Pa3psIoB.

Tumnsl cBsi3el aTOMOB B TBEP/BIX TEAX.

Pacmieruienue sHEpreTHYECKUX YpOBHEH BO B3aUMOICHCTBYIOIIMX CUCTEMAaX aTOMOB.
OO0pa3oBaHKe YHEPTETHYECKHUX 30H.

JlucriepcuoHHbIE KpUBBIE 17151 CBOOOIHOTO 3JIEKTPOHA U 3JIEKTPOHA B KpUCTAJLIE.
IonsTre 3¢ dekTUBHON MACCHI.

KBasnuacTuis!.

PR A~LNE

[paktuueckoe 3ausiTue Ne 8 (2 vaca)
CaepxnpopoauMocTs OU3KKa aTOMHOTIO Apa

Bomnpocs! 1 3ananus:
CBepXTeKy4eCTb: KBAHTOBAsI MOZENb U ABYXKUAKOCTHAs ()eHOMEHOJIOTUS.
OCHOBHBIC OHATHUS TEOPUH CBEPXIPOBOIUMOCTH.
JlenTonsl n anponsl. HykiIoHEL
ITonsarue nzocnuna.
OHeprusl CBsI3U B s Ipe.
Bupap! sinepHbIX peakuuii U UX OLIEHOYHAsl SJHEPTETHKA.
Peaxuus nenenus. Ilpobinema pasiaeneHus H30TOIOB.
KanenbHast u 06om04eqHast MOAENIH sIpa.
Ipobnema TONTOXUBYIINX CBEPXTSIKENBIX 3JIEMEHTOB.
VYnpasnseMslil TEpMOSAEPHBIA CUHTE3: BUJL peakiyid, kputepuil JIoycoHa, BApHaHThI peaIn3aliii.
PannoakTUBHOCTB. 3aKOH PaJUOAKTUBHOTO paclaja.

[Mpaktuueckoe 3ausitue Ne 9 (2 vaca)

Beenenue B pusuky QpyHgaMeHTaIbHbBIX B3aUMOAeicTBUM

CoNooOrMONENE

Bompocs! u 3ananmst:

YeTsIpe BUa B3aUMOACHCTBHSA, X OOBEKTHI M EPEHOCUHKH.

[IpuHINITEI CHMMETPHUN B MUKPOMHPE.

Hecoxpanenue P-uetHocTn.

OynnamenransHocts CPT-cummeTpun.

Bennkoe o0beiMHEHNE: TPYIIIA CAMMETPUH, BO3MOXKHOCTb TIPOBEPKH, CTA0OMIBHOCTh MAaTEPHH.

IS
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6. 0030p hyHIaAMEHTAIBHBIX B3aUMOACHCTBHUI 110 KOHCTAHTE CBS3H.
7. HauanbeHslii 3Tan sBomonyu BeenenHol.
5.2. Conep:xanne caMOCTOATEIbLHON PaGoThI MO JUCHUILINHE (MOAYJII0)
Copnep:xaHue 00s13aTe/IbHOI CAMOCTOATE/ILHOI PadOThI 10 JUCHUIIINHE
N TeMbl IUCHHMILITHHBI Conepman:a ¢ Tpoaykret
n/n CaMOCTOSITeJIbHOI PadoThI J1eATeTbHOCTH

1 Kunematnka  maTtepmasibHOM  TOYKHM B JIEKapTOBHIX| BereHne KOHCHIEKTa JEKIIUN Koncnekr
KoopauHarax. MHrerpupoBanue BTOporo 3akoHa HbIoTOHa.
OGoOmennble  KoOpAMHATBL.  IIpuHIMI — HaMMeHbIIEro| [ToATOTOBKA K MpaKTHYecKoi | KOHCMeKT; oTBeT mo
neiicreus. Ilpunnun otHocutensHOCTH ['amies. DyHKIMS paGore TeOpHH PaboThI
Jlarpanxa cBOOOHO# YaCTHUIIBI.

2 Oynknusa JlarpaHka cHCTEMBl YacTHL. YTJIOBas CKOpocTh. | Bemenme koHcrekra nekuun | KoHcnekt
Tenzop wunHepruu. MOMEHT UMIyIbca TBEPIOTO Tela.
ComnpHKoCHOBEHHE TBEPABIX TEJIL. JBmxenne B | [loaroroska k npaktudeckod | KoHcmekT; oTBeT 1o
HEMHEPLUAIBHON CHCTEME OTCYEeTa paGote Teopuu paGoThI

3 Oneprus. Umnynsc. Llentp uneprmu. MomeHT umnynbca. | Benenne xkoHcmekTa JieKuu Koncmekr
OpHomepHoe nBmkeHue. [IpuBeneHHas macca. J[BrxeHue B
uentpanbHom none.  KemmepoBa 3amaua.  YpasHenwus | Tloaroroska k mpakTudeckoil | KoHcmekT; oTBeT no
I'amunbrona. YpasHeHus ['amunbsToHa-SIko0u paGore TeopHH paGoThI

4 Anuabartuueckue uHBapuaHTHl. CBOOOmHBIE oOJIHOMepHBIE | Benenue koHcnekra ekiuuu | KoHcmekT
koseOanus. BeinyxaeHnsie konaebanus. Konebanus cuctem co
MHOTHMH CTENEHSIMU CBOOOJIBI. 3aTyX3.}OIHI/IC KoJIeOaHUs. HOZLFOTOBKaKHpaKTI/I‘IeCKOﬁ KoHcrekr; oTBeT 1Mo
BreiHyXIeHHBIE — KONeOaHWs [P HAIMYUH  TPEHHS. paGote Teopuu paGoThI
[Mapamerpuueckuii pe3oHaHC. AHTapMOHHYECKHE KOJeOaHHs

5 CKOpOCTh pacnpocTpaHeHus: BiaumozencTBuil. VHTepBan. | BeneHue koHcmekTa JieKIuu Koncmekr
CoOcTBeHHOE BpeMsi. [IpeoOpazoBanue JlopeHua.
HpeO6paSOBaHI/Ie CKOpPOCTH. quHpeXMepHHe BEKTOPHI. HOIII‘OTOBKa K HpaKTH‘IeCKOfI KQHCHeKT; OTBET IO
OHeprus U UMIynbc. UeTblpexMepHbIi HMITynbc. Pacman paGore Teopuu paGoThI
YyacTull. YNIPyrue CTOJIKHOBEHHUS YaCTHUI]

6 OCHOBHBIE ITOHATHS NEKTPOJUHAMUKY: IEKTpUUecKuil 3apsin,| BeneHne koHcnexra Jekuun Koncnekr
JNEKTPUYECKUI TOK, HJIEKTPUUECKHH JAWUMOJb, IUIOIbHBINA
MOMEHT, JUMOJIBHBIE ~ MOMEHT  DJEKTPHUYECKOrO  TOKa.| [TonroToBKa K npakTuueckol | KoHcmekt; oTBeT mmo
DNeKTpUUECKUEe U MarHUTHBIE MYJIBTUIIONH. DIIEKTpUYecKas u paGote Teopuu paGoThI
MarHuTHasl HAaNPsHKEHHOCTH. BEKTOpbI MArHUTHOM MHIYKIIUU U
JNEKTPUYECKOT0  cMemeHus. [IoTOK  3JIeKTpUYecKoro u
MAar"HuTHOIrO I10Jid. 3HCKTpI/I‘ICCKI/IC WU MAar"HuTHBIC CHIIOBBIC
JIUHUH. DNeKTpoCcTaTUIECKUI MTOTEHIIHAI. [Tanenue
HanpspkeHus. ComnpoTHBIIEHHE TIPOBOJHMKA W 3akoH Oma.
3axoH KyioHa, 3aK0H 371eKTpOMarHuTHOM HHAYKIMHU. CHUCTEMBI
CAUHUL] UBMEPCHU A (1)1/131/1‘{601(1/1)( BCJIIMYHUH. QHGKTpO}IBI/I)KyH.IaH
cwia. 3akoH Jxoyns-Jlenna

7 CrauyoHapHO€  DJIEKTPOMAarHUTHOE  Moje.  YpaBHeHUs | BejeHue KOHCHIEKTa JEKIUN Koncnekr
MakcBeia 11l CTALIMOHAPHOTO 3JIEKTPOMArHUTHOTO MOJIS B
nmuddepenimanbHoi 1 uHTErpansHo  Qopme. I'panmunbie | IToaroroBka K IpakTHueckoif | KOHCIEKT; OTBET 110
YCJIOBHS ISl BEKTOPOB CTAUMOHAPHOTO JJIEKTPOMATHUTHOTO | naGoTe Teopuu paGoThI
MoJisi. DHEPrus CTAlMOHAPHOTO 3JEKTPOMArHUTHOTO IIOJIS.
Teopema 00  OJHO3HAYHOCTM  peIIEHHS  ypaBHEHUI
CTAI[MOHAPHOTO AJIEKTPOMAarHUTHOTO TOJs. CKamsIpHBIA U
BEKTOPHBII MOTEHIMANBI CTALIMOHAPHOTO 3JIEKTPOMAarHUTHOTO
noJisi. Y cnoBust kanuOpoBku. YpaBHenus Jlamnaca u [Tyaccona
JUIsl BEKTOPOB CTAIIIOHAPHOT'O 3JIEKTPOMArHUTHOTO TOJIS

8 CKansipHbIi 1 BEKTOPHBIH NOTEHLMANBI 3JIEKTPOMarHUTHOTO | Benenue koHcnekra ek | KoHcmekr

noisa. KannOpoBouHass MHBapHAHTHOCTH JJIEKTPOMArHUTHBIX
noJyiei. YcioBusl KaaMOpOBKM: KyJOHOBCKash KaluOpoOBKa W
kamuOpoBka JlopeHuna. VYpauenus Jlaraca, Ilyaccona u
Janambepa 1 CKaJIsSpHOIO W BEKTOPHOTO MOTEHIHAIOB
JICKTPOMAarHUTHOTO TOJS. MeTOABl peIleHus 3amad s
IIEPEMEHHOTO 3JIEKTPOMAarHUTHOTO TOJISL. Tenzop
9JIEKTPOMAarHUTHOTO TOJIA. VYpaBuenne JBIDKCHUS
3apsDKEHHOM  4acTUIbl B BJIEKTPOMAarHUTHOM —IIOJIE B
yeTblpexMepHor Qopme. JlarpankuaH W JecTBUE IS

[loaroroBka kK MpakTHYECKOU
pabote

Koncnekr; oTBeT 10
Teopuu paboThl
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NIEPEMEHHOT0 3JIEKTPOMAarHUTHOIO 1oJisi. BeIBoj ypaBHEHUi
MakcBesuia ¢ MOMOIIBI0 BAPHALIMOHHBIX ITPUHIIUIIOB

TeH30p 3MeKTPOMAarHUTHOTO TOJS. YpaBHEHUs] MakcBenia B
YyeTblpexMepHOH (opme. 4-roTeHnHan 3JIeKTPOMAarHUTHOTO
MoJsA. DNeKTpOMarHWTHbIE BONMHBI B BemiecTBe. Dopmyna
Makcgeia. DneKTpoOMarHuTHas pupoaa cBeTa.
MoHoxpoMaTuyecKkasi IJIOCKash 3JEKTPOMAarHUTHas BOJIHA.
OTpakeHHE | TPEIOMIIEHHE OSJIEKTPOMArHUTHBIX BOJIH.
OHeprus ¥ UMIYJIbC  3JCKTPOMArHUTHOW  BOJIHBIL.
CrexTpaipHOe pasiokeHHe. YacTUYHO TMOSIPU30BAaHHBIN
cBeT. ['eomerpuueckas onrtuka. I[Ipenensl NpUMEHHMOCTH
TeOMETPHUYECKOH ONTHKH. I3iIydeHHe 3IIeKTPOMarHUTHBIX
BOJIH. 3ana3jpiBatoniye noreHnuaisl. [lotennuans: Jinenapa-
Buxepra. Iloxe cucteMsl 3apsa0B Ha JaIEKUX PACCTOSHHUSIX OT
Hee. JlumompHoe — wm3nyudeHue.  UMzmydyenme  ObicTpo
IBIDKYIIEeTocs 3apsiga. TopMmoxkenne m3nydeHneM. PaccesHue
3apsKEHHBIX YaCTHIL

Benenne koHCTIEKTA JICKIIUA

Koncnekr

[ToaroroBka K MpakTHYECKOU
pabote

Koncnekr; oTBeT 110
Teopuu paboThl

10

OCHOBHBIE JTanbl Pa3BUTHS HIeH KBAaHTOBOW MEXaHHKH.
KBaHTOBBIE CBOIMCTBa  3JIEKTPOMArHUTHOTO  HM3JIyYEHHSI.
dotosnektpuueckuit  3dgdekr. VYpaBHeHune DHHIITEHHA.
O¢p¢pexr Kommnrona. Tmmoresa nae bpoiina. BosHOBBIC
cBoiictBa wactun. Ombeitel  JoBuccona wu  [[kepmepa.
OKcrepUMeHTaNIbHbIE TIOATBEPKACHUS TUIIOTE3bl e bpoiins.
JudpakiiMOHHBIH OIBIT C ABYMS IIEIAMHU

BeneHne KOHCIICKTAa JICKITUH

Koncnekr

[ToaroroBka Kk MpPaKTHYECKON
pabore

Koncmnekr; oTBeT 1Mo
TEOpUH paboThI

11

BonHoBass QyHKIMS cocTosHMA 4acThlbl. CraTHCTHYECKas
HWHTEPIIPEeTANS BOJTHOBOM (hyHKIUH. [puaIHT
CYTIepPIIO3UIIHH COCTOSTHUH. CooTHOIIeHUs
HEOIpeIeIeHHOCTEH. I'panuna MIPUMEHHUMOCTHU
KIIACCHYECKOT0 CIIOC00a OMMCAHMS SIBJICHUH

Benenue koHcIeKTa JeKIUU

KoHncmekr

[ToaroroBka K MpaKTHIECKON
pabore

Koncmnekr; oTBeT 110
TEOPHH PAOOTHI

12

BonHoBass QyHKIMS cocTossHMA 4acThipl. CraTHcTHYEcKas
HMHTEPIpETaIs BOJIHOBO#1 GbyHKIHN. [punun
CyNeprno3uLuu COCTOSIHUI. CooTHolIeHUs
HEOIIpeIeIeHHOCTE . I'pannna MIPUMEHUMOCTHU
KJIaCCHUYECKOT0 CIIOC00a OMUCAHMUS SIBICHUI

Benenue KoHCIIEKTa JIEKIUHA

Koncmekr

[ToaroroBka K MpakTHUYECKOM
pabore

Koncnekr; oTBeT o
TEOpuu paboThI

13

IpencraBneHne  QU3MUECKHX  BENUYMH  ONEPATOPaAMH.
IMoctynar o cnekTpe BO3MOXHBIX 3HAYCHUIH (QU3MUECKOU
BenuuuHbl. [locTynmar o pacnpeneneHMHM BepOSTHOCTEH IO
CHEKTpy 3HaueHuW# ¢usuueckol BenuuuHbel. OmnucaHue
COCTOSIHUM CHCTEMBI B KBaHTOBOW MexaHuke. [lomHbril
KBaHTOBOMExaHW4eckuid Habop. VYpasuenue Ilpenunrepa.
[IpuHIMn TOPUYMHHOCTH B KBAaHTOBOM MexaHuke. CnuH
AJIeMEeHTapHBIX yacTull. Oneparopsl CliMHA

Be;{eHHe KOHCIICKTA JICKIIUH

Koncnekr

[ToaroroBka K mpakTU4ECKOU
pabote

Koncnekr; oTBeT 1Mo
TeOprHu pabOThI

14

®duzuka MUKpOMHpAa U €€ COBPEMEHHOE COCTOSHHUE.
QyHIaMeHTalbHbIE B3aUMOAEHCTBUS U UX XapaKTEPUCTHUKU.
Knaccuduxanus anponos. bapuons! u me30Hbl. CTpaHHBIE U
ouapoBaHHbIe yacTullbl. Knaccuduxanus yacTHi 10 BpeMEHU
KMU3HH: CTaOWIbHBIE  YaCTHIBI, KBa3HCTAOWIIBHBIC W
pe3oHaHchl. AHTHuacTuupbl. Teopun [Jupaka un PeliHmana.
OTKpbITHE IO3UTPOHA U AHTHIIPOTOHA

Benenne KoHCIIEKTa JIEKIUHA

Koncmekr

[ToaroroBka K mpakTUYECKOU
pabore

Koncnekr; oTet no
TEOpHH PabOTHI

15

3aKoHBI COXpaHEHUs U cuMMeTpud. I[IpocTpaHCTBEHHBIE U
BHYTPEHHHE CHMMeETpUH. TOYHBIE BHYTPEHHHE 3aKOHBI
COXpPaHEHUs: 3aKOHbI COXpaHEeHHUs JJIEKTPUYECKOTO
0apuOHHOTO M JIENTOHHBIX 3apsnoB. HeTouHble 3aKOHBI
coxpaHeHus. M3ocuMMeTpuss W M30MYNBTUIUIETHI. 3aKOH
COXPaHEHHUSA H30CIINHA. VYuaurapHas CUMMETPHSL.
CynepMynbTUIIIETH

Benenune KoHCIIEKTa JIEKIUHA

Koncmekr

INoaroroBka k nMpakTU4YECKOM
pabore

Koncnekr; oTBeT 1o
TEOpHH PabOTHI

16

JlenTonbl W KBapkM Kak (yHIAMEHTAJbHbIE YAaCTHIBL.
KBapkoBasi cTpykTypa OapuOHOB W Me30HOB. KBaHTOBbBIE
mporecchl.  XapaKTepPUCTHKH  KBAaHTOBBIX  IPOLIECCOB.
BeposiTHOCTD pacmama M cpeqHee BpeMs JKU3HH YaCTHIBL
O¢ddexTuBHOE mMONEpEeYHOE CEUEHHE PpEeaKIMU. DBOJIIOLUS
KBaHTOBOW cucTteMbl. OmepaTop »3BONIONMH. AMIUIATYA
BEPOSATHOCTH 1epexo10B. KBaHTOBast TeOpus B3aUMOICHCTBUS
yactun. Teopust Bo3mymieHuil. [lmarpammsl  @DeitHmana.

Benenue koHcIekTa JeKIyuu

Koncnekr

[loaroroBka kK MpakTHYECKOU
pabote

Koncnekr; oTBeT 10
Teopuu paboThl
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OOMeHHBIN MexaHHM3M B3auMojeicTBui. DddexkTuBHbII
pamuyc. KBanToBasi anekrpoanHamuka. POTOH KaK KBaHT
9JIEKTPOMAarHUTHOTO  B3auMozehcTBus.  KanuOpoBouHas
WHBAapUAHTHOCTh Teopuu. beamaccoBocTh (hoTOHA

17

CunpHble B3amMopenicTBusa. Teopust saepHbix cun HOxaBel.
KBanToBas xpoMoauHamMuKa. [ JTFOOHBI KaK KBaHTBI CHJIBHOTO
B3aumo/eiictus. HeBbulieTanue kBapkoB u3 ajipoHa. Crnabbie
B3aUMOJICHCTBUS.  XapaKTepHble OCOOCHHOCTH  CIalBIX
nponeccoB. Teopust cmaboro B3aumoneiictBus Depmu.
YHuUKaIUs 3IeKTPOMArHUTHBIX U CTI1a0bIX B3aUMOICHCTBH.
Teopuss anekrpocnaboro  B3auMoAeWCTBHS  BaitHOepra-
Canama-I'mmoy. OTKpBITHE KBaHTOB cnaboro
B3aumoeiicteus. CraHnmaptHas Mojens. KamuOpoBouHble
cumMmeTpud. Mexanusm Xwurrca. [lonckm enuHON Teopumn
(byHIaMeHTalbHBIX B3aUMOJEUCTBUM. ITpoGnema
cTabmIIbHOCTH IpoTOHA. baprnonnas acummertpust Beenennoit

Benenne koHCTIEKTa JICKIIUA

Koncnekr

[ToaroroBka Kk MpakTHYECKOU
pabote

Koncnekr; oTBeT 110
Teopuu paboThl

18

KBantoBoMmexaHudeckass Teopus aromMa. IlyTu mocTpoeHus
KBaHTOBOW Teopun aromMa. Artom Pesepdopma, ero
HEYCTOMYMBOCTb. boOpoBckas Teopus aroMa BOJOpOJA.
VYpaBuenue Ulpenunrepa i 4acTUIBI B IEHTPAIBHOM IIOJIE.
VYcnoBus cymecTBoBaHHS (U3MUYECKOrO PEIICHUs ypaBHEHMS
Ulpenuarepa s BOAOPOIOMOAOOHOTO aroma. YPOBHH
SHEpruu, T[JIaBHOE  KBAaHTOBOE  4HCIO.  BeposTHOCTH
IIPOCTPAHCTBEHHOTO pACHpEAEICHUs] JJIEKTPOHA B aTOME.
AzuMyTanpHOe UM MarHUTHOE KBAaHTOBBbIC 4ucla. M3mydeHue
BOJIOPOJIONIONOOHOTO aToMa. MOMEHT wuMIyiabca (poToHa.
IIpaBuna otbopa. Dopmymna bBanbmepa u  OCHOBHBIC
criekTpasibHble cepur. CIMH 3J1eKTpoHa. bo30HBI U PEepMHOHBI.
IMpasuio CJIOKEHUS MEXaHUUYECKUX MOMEHTOB.
I'mpoMarHuTHOE OTHOLIEHHE IJISI OPOUTAIBHOTO M CIIMHOBOTO
MOMEHTOB. Pe3ynbTupyromuii MarHuTHbIf MomeHT. Cnun-
opbOutansHOe B3auMojelcTBUe. TOHKas CTPYKTypa JIMHHMA.
ITocrostHHast TOHKOHM CTPYKTYpbl. MHOT03I€KTPOHHBIE aTOMBI.
Mpunmun  IMaynun.  DneKTpOHHBIE CIOM U OOOJIOUKH.
DJeKTpOHHass KOHQUTYpaIus MHOTOJIEKTPOHHBIX aTOMOB H
Hepuoauueckas cucreMa sjeMeHToB. I[IpaBunma otbopa mpu
M3TYy4eHUH  MHOTO3JIEKTPOHHBIX aroMoB. Kitaccudeckue
MOJCIN TIOJIIpU3aliluil W MIPOBOAUMOCTH. HpOBOZ[I/IMOCTI)
METaJUIOB. DJIEKTPUUECKUN TOK B TUIa3Me. DIEMEHTH (DH3HKU
Ta30BBIX pa3psaoB. Tunel cBsi3eld aTOMOB B TBEPABIX TEJIaX.
Pacmennenue JHEepPreTUYecKuX ypoBHEH BO
B3aMMOJIEHCTBYIONIUX CUCTEMAX aTOMOB

Benenue koHcIeKTa JeKIUU

KoHncmekr

BBIMOTHEHHE JOMAIITHETO
3aaHus (KOHCIICKTA)

Jomarnee 3azaHue
(KOHCTIEKT)

19

Mopens 1ByXaTOMHOM IIETIOUKH C MOTEHLIUATbHBIM penbe(I)OM
psIMOYrosibHOU (opmbl. OOpa3zoBaHNe YHEPTETHYECKUX 30H.
JlucriepcHOHHBIE KPHBBIE Ui CBOOOXHOTO 3JEKTPOHA U
JIeKTpoHa B KpucTawie. [lonstne 3QQexkTHBHONH Macchl.
KBasuuactunpl. CoOcTBEHHas M NpPUMECHAs MPOBOAUMOCTH
TIOJIYyIPOBOJHUKOB. Konrtakr ABYX BBIPOKACHHBIX
MIOJTYIIPOBOJHUKOB. [punun JIeHCTBUS
MOJIYIPOBOJHUKOBOrO Ja3epa. CBEpXTEKydecTb: KBaHTOBas
MOJETb W IBYXXKHIKOCTHAas (eHoMeHonorus. OCHOBHBIE
TIOHATHUS TCOPHUH CBEPXIIPOBOAUMOCTH.

Jlenrrons! u anponsl. Hykionsl. [lonsrue u3ocnuna. DHeprus
CBSI3M B sape. Buabl soepHBIX peakiuili ¥ uUX OLEHOYHas
sHepreTuka. Peakums nenenus. IlpoGnema pasneneHus
n3otonos. KanensHast 1 o6oo4ednas Moenu sapa. @opmyna
Beiinzekkepa. Maruueckue uncia. [Ipobiaema 10aroKuBynmx
CBEPXTSKEIIBIX IEMEHTOB

Benenune KoHCIIEKTa JIEKIUHA

Koncmekr

Berinonnenue gomamisero
3a7aHus (KOHCIIEKTA)

JomaniHee 3aianue
(KOHCIIEeKT)

20

VYhpasnsgemblii  TEPMOAJEPHBIA  CHUHTE3: BHJ  PEaKLHUH,
KpuTepuit Jloycomna, BapHAHTHI peanuzanuu.
PanuoakTuBHOCTb.  3aKOH  PaJUOAKTUBHOIO  pacraja.
CpaBHHTENIbHAsE ~ OICHKA  TNPOHUKAMOIIEH  CIIOCOOHOCTH
pa3NIMYHBIX BUAOB pagvanuu. EauHULBI HW3MepeHud B
pamuanoHHoi ¢wusuke. IlornomieHHas, 3KBHUBAJICHTHAS W
9KCIO3ULUOHHAS 103bl. DIIEMEHThI PaJHAllMOHHON KYJIbTYPBL.
DHeprus OTAa4YM NMPH W3IYYeHWW KBaHTA. SInepHbIi ramma-

Benenue koHcIekTa JeKIyuu

Koncnekr

BBINoIHEHHE JOMAITHETO
3ajaHus (KOHCIICKTA)

Jomaninee 3amanue
(KOHCTIEKT)
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pe3onanc 6e3 ormaun. I[Ipumenenuss SAIP. Hsmepenue
CBEPXMAJIbIX YACTOTHBIX CABHMIoB. CBS3b MEXIY paanycoM
OOMEHHOTO  B3aUMOJACHCTBHSI M  Maccod IMOKOS  €ro
MIEPEHOCYHKOB. YeThIpe BU1a B3aUMOACHCTBHSA, NX OOBEKTHI 1
nepeHocurky. [IpUHIMIBI CUMMETPUH B MHKPOMHDE.
Hecoxpanenue  P-uerHoctu.  CHHpasibHOCTH — YacTHIL.
OyHIaMEHTaIbHOCTh CPT-cummerpun. OcHoBHBIE
MIPEJCTABICHUS] KBAaHTOBOH 3JIEKTPOJUHAMHUKH W €€ Ipymma
cumMmeTtpuu. [lapToHHas MoJenb HyKJIOHOB. CXeMa CHIIBHOTO
B3aMMOJICHCTBUSL MEX1Y agpoHaMu. BajeHTHbIE U MOpCKUE
KBapKu. ACUMIITOTHYECKast cB00OO0a M KOH(AHHMEHT KBapKOB.
W3ocnuH, CTpaHHOCTh, 4YapM, TMPeNecTh B KBAaHTOBOU
XPOMOJIMHAMUKE. OneMeHTapHas cxema cimaboro
B3aMMOJICHCTBUS. DJEKTpoCciadoe B3aMMOJCHCTBUE M €ro
rpynmna cuMMeTpuH. Benukoe oObeauHeHHe: Trpymmna
CHMMETPHH, BO3MOKHOCTB ITPOBEPKH, CTAOMIBHOCTh MaTEPHH.
0030p (GyHAaMEHTAJIbHBIX B3aMMOJEHCTBUH MO KOHCTAaHTE
cBsa3u. HauanpHeli 3Tan 3Bosaronnu Beerennoi

Coaep:xaHue caMOCTOSITeIbHOI padoThI MO JMCHUNJINHE HA BHIOOP

Conep:xanue IIpoayKThI 1esITeILHOCTH
Ne n/m TeMbl TUCHUTIMHBI CaMOCTOSITeIbHOI
padoThI
1 Kunematnka  marepuanbHOM  TOYKM B JeKapTOBbIX | MHAMBHAYyallbHOE 3aJlaHHE Koncnekr

KOOpAuHaTax. HHTGFpPIpOBaHI/IC BTOPOro 3aKOHa HeroTona. (3aﬂaqp{ IIOBBILLIEHHOU

OqumeHHLIG KOOpAuHAThl.  [IpUHIMO ~ HAUMEHBIIIETO CIOKHOCTH)

s, I, eroamsmees Tanac YIS | gy ior P
IIpoextHas pabora, | [IpoekT, nokias, Hay4dHas
ygactue B paboTe KpyxKkKa CTaThs
110 aCTPOHOMMUU

2 Oynkuus Jlarpamka cucrembl 4acTull. YTioBas cKopocTh. | MHauBuayalbHOe 3anaHue Koncnekr

TeH30p HUHEPpUUU. MomeHT HUMITyJIbCa TBEPAOro TEa. (33,[13‘11/1 TIOBBILLIEHHOU

CoanKOCHOBeHE/Ie TBEPIBIX TeI. JBmxeHue B | COKHOCTH)

HEUHepIUaNbHOHN cuCcTeME OTCUEeTa PedpeparpHas pabora Pedepar
IIpoextHas pabora, | [IpoekT, noknan, Hay4YHas
yuacTue B paboTe KpyxKka cTaThs
110 aCTPOHOMHUU

3 [Dueprus. Ummynsc. Llentp nHepiun. MoMeHT nuMmysbca. WunuBuayanbHOe 3anaHue Koncnekr
OnaomepHoe nBmxeHue. [IpuBeneHHas Macca. JIBIKeHHE B (3amaun MOBBIIIIEHHOMN
eHTpanbHoM rnoJie. Keruteposa 3aaua. Y paBHEHUs CJIO’KHOCTH)
amunbToHa. YpasHeHus ['amunbToHa-Sko0u
4 Anunabatnueckue uHBapuaHTH. CBoOOgHBIE OJHOMEpHBIC | MHAMBUIyanbHOE 3amaHHe Koncnekr
xosebanus. BeinyxkaerHsie koneOanus. Konebanus cucreM co | (zamaun [TOBBIIIIEHHOM’
]I\;HOFI/IMI/I CTEIECHAMU 23060;151. 3aryxamomme KoyuebaHusl. CIIOKHOCTH)
BIHY)KICHHBIE  KOJIEOAaHUS  NpU  HAIMYMHM  TPEHUS.

Hangeipnqecxnﬁ pe3oHaHc. AHFaI;)MOHI/I‘{eCKI/Ie Kone62mm[ Pegeparusnas padora Pegepar
IIpoexTHas pabora, | ITpoexr, nokmnazn, Hay4yHas
yuacTue B paboTe KpyxKka cTaThs
M0 aCTPOHOMHUU

5 CkopocTh pacnpocTpaHeHusi B3aumozencTBuil. MutepBan. | MHauBuayanpHOe 3alaHue Koncnekr

CobcTBEHHOE BpEMSi. IIpeobOpa3zoBanue Jlopenna. | (zamaun [IOBBIICHHOM

gpeOGpaaoBaHHe cxop%cm. quLIpei(MepHLIe Be;TOpI:I. CIOKHOCTH)

HEprus M HMOYNbC. YeThlpeXMEepHbIH WMIynbc. Pacma

qaCTII)/m. pryrI/Ie}(I:TOJ'IKHOBeHEIﬂ qacr;nu g g Pegeparusuaz padora Pegepar
IIpoexrHas pabora, | [IpoekT, noknaz, Hay4Has
yuactue B paboTe KpyKkKa cTaThd
110 aCTPOHOMHUU

6 OCHOBHBIE NOHATHA SJEKTPOJUHAMHUKH: dJeKTpudeckuil | VHauBuayanbHOe 3aqaHue Koncnekr

3apsifi, OVICKTPUYECKUH  TOK, OJICKTPUYECKUH  JUIONb, | (3amaun [OBBIIIIEHHOM’

JIMTIONBHBIH MOMEHT, JUIOBHBIH MOMEHT JJIEKTPHUECKOTO | ¢ romcyocTi)

TOKa.  OJEKTPUYECKME€ W  MarHUTHbIE  MYJIBTHUIIONU.

Pedeparusnas paboTa Pedepar
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OnekTpuyeckass W MarHWTHas HanpshkeHHOCTH. Bekrtopsl | IlpoexTHas pabora, | [IpoexT, nokiaz, Hay4YHas
MarHuTHOM UHAYKOUH U 3JICKTPUUCCKOI0 CMCEIICHUS. Tlotok y4acTue B pa60Te KpYyXKKa CTAaThd
JIEKTPUYECKOTO W MArHUTHOTO TOJNs. ODJNEKTPUYECKUE H | o ACTPOHOMHH
MarHUTHbIE  CHUJIOBBIE  JIMHHU.  OJJEKTPOCTATUYECKUI
norenuuan. [lageame  Hampspkenus. — CompoTHBIEHHE
npoBogHuka ©  3akoH Owma. 3akon Kymnona, 3akoH
3JIEKTPOMAarHUTHOW MHAYKLIUHU. CUCTEMBI eTMHULl U3MEPEHUS
(u3MYecKUX BEIMYMH. ONEKTPOIABIKYIIAs CHIA. 3aKoH
Jxoyns-Jlenna

7 CrannoHapHO€  DJIEKTPOMAarHUTHOE moie.  YpaBHeHus | MHauBumayanmpHOe 3amaHue Koncnekr
MakcBesuia Uit CTAMOHAPHOTO JIEKTPOMArHUTHOIO TOJIS B | (3ajaum [TOBBIILIEHHO
mudepeHInaNIbHON U MHTETpalibHON  (Gopme. ['paHudHBIC CIOKHOCTH)
YCIOBHS VISl BEKTOPOB CTALIMOHAPHOTO JJIEKTPOMATHATHOTO [~ - (epatnBHas pabora Pedpepar
nojsl. DHeprus CTalMOHAPHOTO 3JIEKTPOMArHUTHOIO IIOJIS.
Teopema 00  ONHO3HAYHOCTH  pELICHUS  YpaBHEHHH [poekrHas pabora, |IIpoexr, Tokman, Hay4IHAas
CTAalMOHAPHOTO 3NEKTPOMArHUTHOTrO mojs. CKalspHpli u | y4acTue B pabore KpyxKka CTaThA
BEKTOPHBII MOTEHIUANBI CTALIMOHAPHOTO AJIEKTPOMArHUTHOTO | I10 aCTPOHOMHUU
nonst. Y cnoBust kannbpoBku. YpasHenus Jlamnaca u [Tyaccona
JUISL BEKTOPOB CTALMOHAPHOTO 3IEKTPOMAarHUTHOTO HOJIs

8 CkasnsipHBIi MU BEKTOPHBIM HOTEHLMANBI AJICKTPOMAarHUTHOTO | VHauMBuayalpHOE 3ajlaHue Koncnekr
T10JI4. Kaﬂl/l6pOB0'{Ha$[ HHBApUAaHTHOCTb BJICKTPOMArHUTHBIX (3aﬂaqn IIOBBILLIEHHOU
noJjiel. YCIIOoBHS KaaMOpOBKH: KYJIOHOBCKAas KalMOpOBKa M CHOKHOCTH)
kanuOpoBka Jlopenna. Ypasuenus Jlamnaca, Ilyaccona u PedpeparnBHas pabota Pedepar
HamamOepa aisl CKaJXApHOTO W BEKTOPHOTO IIOTEHIHAJIOB
ANIEKTPOMArHUTHOTO MOJsl. METOABl peIleHus] 3amad st ITpoexrHast pabora, | [IpoekT, nokias, Hay4dHas
MEPEMEHHOTO 3NEKTPOMAarHUTHOT O TOJIS. Tensop | y4acTue B paboTe KpyXka CTaThA
3JIEKTPOMArHUTHOTO HOJA. YpaBHeHue JIBUKCHUS | I10 aCTPOHOMHUU
3apsDKEHHOM  YacTUIBI B JJEKTPOMAarHUTHOM —IIOJie B
qyeTblpexMepHOi (opme. Jlarpamxkuan u JeiicTBue I
MIEPEMEHHOT0 3JIEKTPOMAarHUTHOTO MoJis. BeiBox ypaBHEHUit
MakcBeiuia ¢ TOMOILBIO BAPUALIMOHHBIX IPUHIUIIOB

9 Ten3op anekTpoMarHUTHOrO Nojsi. YpaBHeHUs: MakcBenna B | MuauBuayansHOE 3agaHue Koncnekr
YETBIPEXMEPHON  (popMe. 4-NIOTEHIMAN 3IEKTPOMATHUTHOTO | (3amaqu MOBBILICHHOI
nons. ODJIeKTpOMarHWTHbIE BOJHBI B BemiecTBe. Dopmyna CIIOXKHOCTH)
Makcgemnna. DNeKTpOMarHuTHas npupona CBETA. o (epatnsias padora Pedepar
MOHOXpOMaTI/l‘ICCKaH ITUIOCKas JJICKTpOMAarHuTHas BOJIHA.
OTpakeHue ¥ NpeJOMIEHHe SIEKTPOMATHWTHBIX BOH. | |IPOCKTHAS pabora, | [IpoekT, rokiaz, Hay4Has
DHeprus M MMIOYJNbC  OJEKTPOMATHMTHON  BOJNHBI | Y9acThe B paboTe KpyxKKa CTaThbs
CriekTpanbHoe pasjiokeHde. YacTHYHO NOJISAPU30BAaHHBIN | 10 aCTPOHOMHUU
cBer. ['eomerpuueckas ontuka. I[lpenensl NMPUMEHHUMOCTH
TEeOMETPHUYECKON ONTUKU. M3imyueHHe 3JIeKTpOMarHUTHBIX
BOJIH. 3ana3biBatoniue noreHuaibl. [lotennuans: Jlnenapa-
Buxepta. [Tone cuctemsl 3aps0B Ha JAJIEKUX PACCTOSIHUAX OT
Hee.  JlumonpHOoe — m3mydeHuwe.  M3mydeHume — OBICTpO
IBIKYLIEerocs 3apsana. TopmoxeHue u3iaydeHueM. PaccesHue
3aPsKCHHBIX YaCTUIL

8 OcCHOBHbBIE 3Tanbl pa3BUTHA WAEH KBAaHTOBOW MeXaHMKH. | VHAMBUAYyallbHOE 3allaHue Koncnekr
KBaHTOBBIC ~ CBOWCTBA  DJIEKTPOMATHUTHOTO  U3JYYCHHUS. | (3amaun OBBIIICHHOM
Dotooasektpuueckuii  3HPeEKT. ypaBHeHI/Ive OlHIITeiHA. CII0KHOCTH)
3(1)(?CKT Komnrona. T'unoreza ne bpoiinia. Boanossie Pedepatnsnas pabora Pedepar
coiictBa wactun. Omneitel  [J[PBuccona wu  [[xepmepa.
OKclepuMeHTalbHbIe TIOATBEP)KICHUS THIIOTE3bl e bpois. IpoekTHas pabota, | I[Ipoekt, noknax, Hay4Has
JupakIIMOHHBII ONBIT ¢ ABYMS ILIEISMU ydactie B paboTe KpyKKa CTaThs

10 aCTPOHOMHH

10 OcCHOBHBIE 3Tanbl pa3BUTHA WUAEH KBAaHTOBOW MeXaHMKH. | VHAMBUAYyallbHOE 3allaHue Koncnekr
KBaHTOBBIC ~ CBOWCTBA  DJEKTPOMArHUTHOTO  U3JIYYCHHUS. | (3amaum [OBBILLIEHHOMN
dotooaekrpuuecknii  3d¢dexr. YpaBHeHHMEe DWHINTEHHA. CIIOKHOCTH)
S(b(ijeKT Komnrona. T'mnoreza nae bBpoiinsg. BosHoBbie Pojepatusias pabora Pegepar
cBoiictBa wyactun. OmnbiTel [[PBuccoHa u  JDxepmepa.
DKCTepHMEHTATBHbIE TOTBEPAICHNS TUIOTe3b! e Bpoitns. | [IPOCKTHas pabora, | IIpoekT, rokuaz, Hay4Has
JupakMOHHBII OMNBIT C ABYMS LIEISIMU ydactie B paboTe KpykKa CTaTesl

10 aCTPOHOMHUU
11 BonuoBas QyHkims coctosHus 4dacTuibl. Cratucthyeckas | MHAMBHAyallbHOE 3allaHHe Koncnekr

BOJIHOBOI1
COCTOSIHH.

IIpuHn
CooTHoOIIeHUs

UHTCPIIpETals (byHKHI/II/I

CyINepHo3ULnuU

(3amaum TIOBBIIIICHHON

CJIO’KHOCTH)
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HEOTIPEICTICHHOCTE!. I'panuna
KJIACCUYECKOTO CII0C00a ONUCAHUS SIBICHUN

TTPUMCHUMOCTH

PedepartuBnas pabora

Pedepar

ITpoexTHas paborta,

IIpoexT, noknan, Hay4Has

yuacTue B paboTe KpyxKka CTaThs
110 aCTPOHOMHUU
12 BonnoBas ¢yHkuus coctosHus 4yacTuibl. Cratuctuueckas | MHAMBHAYyallbHOE 3allaHHe Koncnekr
HWHTEpIIpeTanus BOJTHOBOM (byHKIUU. IpuHumn | (3apaun [TOBBIIIICHHOM’
CYNEpIO3ULUU 3 COCTOSTHHI. CooTHouIeHUs CIOKHOCTH)
HEONPEIEICHHOCTEH. I'panuna _ TIPUMEHHMOCTH (o epatnBHas paboa Pedepar
KJIACCUYECKOTO CII0C00a ONUCAHUS SIBICHUN
IIpoexrHas pabora, | [IpoekT, noknan, Hay4dHas
yuactue B paboTe KpyxKKa cTaThi
110 aCTPOHOMHUU
13 [IpencraBnenue  (U3MUECKUX  BEIHYMH  omeparopamu. | VHAMBUAYyallbHOE 3allaHHe Koncnekr
IMocTtynar o cHeKTpe BO3MOXKHBIX 3HAuCHHH (U3MYECKO (3amaun [OBBIIIIEHHOM’
BennuuHel. IlocTynar o pacnpeneneHud BepoOSTHOCTEH 1o CIOKHOCTH)
CIEeKTPy 3HauYeHWH ¢u3mdeckoil BenmuyuHbBL. OnucaHne
. . . | PedeparuHas pabora Pedepar
COCTOSIHMI CHCTEMBI B KBaHTOBOW MexaHuke. [lomHbIi
KBAHTOBOMEXaHMueCKuii HaGop. Ypasmenme Illpemmrepa. | [IPOCKTHas pabora, | [IpoekT, rokuaz, Hay4Has
[IpMHOUN NPUYMHHOCTH B KBAHTOBOM MexaHuke. Crmu | YYacTHe B paboTe KpyxXka CTaThd
3JIeMEHTapHBIX yacTull. OnepaTopsl ClIMHA 10 aCTPOHOMHHU
14 ®du3nka MHKpOMHpPa ¥ €€ COBpPeMeHHoe cocrosHue. | MHauBumyanpHOE 3amaHue Koncnekr
DyHJaMEHTANbHbIE B3aMMOJIEHCTBUS M MX XaPAKTEPHCTHKH. | (3amadu TOBBILICHHOM
Knaccudukanus aaponoB. bapuonsl u Me30ubl. CTpaHHBIE U CIIOKHOCTH)
ouapoBaHHbIE YacTHIbl. Kiaccupukanys yacTull o BpeMeHH PedepatnsHan pabora Pedpepar
JKM3HU:  CTAOWIbHBIE  YacTHIBI, KBa3UCTaOWIbHBIE U
pe3oHaHChl. AHTHYacTHIBl. Teopun [lupaka n PeliHMaHa. IpoexrHas pabora, | IIpoexr, noknan, Hay4Has
OTKpbITHE TO3UTPOHA U AHTUIIPOTOHA ydactHe B pabore KpyxXkKa CTaThA
10 aCTPOHOMHUU
15 3akoHbl coxpaHeHuss W cummerpuu. IlpocrpaHcTBeHHble U | MHauBuayanbHOe 3alaHue Koncnekr
BHYTPECHHHUE CHUMMETPUU. Tounsnie BHYTPCHHHUE 3aKOHBI (33,[13‘11/1 TIOBBILLIEHHOU
COXPaHEHUSL: 3AKOHBI  COXDAHEHHMs  DIIEKTPUYECKOTO | oyowpocth)
0aprMOHHOTO M JICNTOHHBIX 3apsAnoB. HeTouHble 3aKOHBI
Pedeparusnas paboTa Pedepar
coxpaHeHus. M3ocMMMeTpust M H30MYJBTHUIIIETHL. 3aKOH
COXpaHEHHUs! U30CIIHHA. VHutapHas cuMmerpus. | 1IPOSKTHas pabora, | [IpoekT, rokiaz, Hay4Has
CynepMyTbTHILICTbI y4dacTHe B paboTe KpyxkKa cTaThs
10 aCTPOHOMHUU
16 JlenTonbl M KBapkM Kak (yHZaMeHTalbHble uvacTHLBL. | VHOuBHAyadbHOE 3afaHue Koncnekr
KBapkoBast crpykrypa GapuoHoB M Me30HOB. KBaHTOBbIE | (3a7m3um MOBBILICHHOI
MpOIecChl.  XapakTEpPUCTHKH  KBAaHTOBBIX  IPOIIECCOB. COKHOCTH)
BeposatHocTh pacmaza M cpegHee BpeMs KH3HH YacTHIBL. Pedepatnsnas pabora Pedepar
O¢ddexTHBHOE MOMEPEYHOE CEUCHHE PEaKIMU. DBOJIIOLUS
KBAHTOBOH cHCTeMbl. OmepaTop SBOMIOLMHM. Ammiuryga | [IPOCKTHAS pabora, | [IpoekT, rokuaz, Hay4Has
BEPOATHOCTH Nepexo0B. KBaHTOBas Teopus B3amMosielicTBus | y4acTne B pabore KpyxKKa CTaThs
vactul. Teopuss Bo3mymieHuid. J[uarpammsl DeiiHMaHa. | 10 ACTPOHOMHUU
OOMeHHBI MexaHu3M B3auMopeicTBui. DddexTuBHBIN
pamuyc. KsanToBas snexTponuHamuka. POTOH Kak KBAaHT
9JIEKTPOMAarHUTHOTO  B3auMmopeicTBus.  KammuGpoBounas
WHBApHUAHTHOCTH TeopuH. beamaccoBocTh hoToHA
17 CunpHble B3auMopencTBus. Teopus anepubix cwil HOkaBwl. | MHauBuayanpHOe 3amaHue Koncnekr
KBaHToBast XxpoMoanHaMuKa. [TIIOOHBI KaK KBaHTBI CHIIBHOTO | (3amauu [OBBIILICHHOI
B3aumoJeiicTBus. HeBbuieTanue kBapkoB U3 ajgpoHa. Crnadbie CII0KHOCTH)
B3aUMOJICHCTBUS.  XapaKTepHble OCOOCHHOCTH  clalbIxX
. PedeparuBnas pabora Pedepar
npoueccoB. Teopust cmaboro BiaumoneicTBus Depmu.
YHupUKaIUs 3JIeKTPOMarHAUTHBIX U CJIA0BIX B3aUMOACHCTBHIA. IpoekrHas pabora, | IIpoekr, noknaz, HaydHas
Teopusi  3MEKTPOCTabOro  B3aMMOIEHCTBHs — BaiinGepra- | ydactue B paboTre KpyKka CTaThd
Canama-I'mamoy. OTkpbITHE KBaHTOB c1aboro | IO aCTPOHOMHUHU
B3aumoyeiicTeus. CranmaptHas Mojnenb. KamuOpoBouHbie
cummerpun. Mexanusm Xwurrca. lloncku enuHoOW Teopun
(hyHIaMeHTabHBIX B3aMMO/ICHCTBUI. TIpoGnema
cTabMIBHOCTH NIPpOoTOHA. baprnoHHas acumMeTpust BeenenHoi
18 KsanroBomexanudeckass teopust atoma. Ilyrum moctpoenus | MuauBuayallbHOE 3alaHHe Koncnekr
KBaHTOBOW Teopun aroma. Atom Pesepdopna, ero (3amaun [OBBIIIIEHHOM’
HEYCTOHUMBOCTh. bBOpoBckas Teopuss aroma BOAOpOJA. CIOKHOCTH)
VYpasuenue lllpenunrepa A 4acTULbl B IEHTPATIBHOM IIOJIE. Pedepatnsnas pabora Pedepar
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VYcnoBust CymecTBoBaHUS (HU3MYECKOTO PEIICHUS] YPaBHEHUS
Hlpenunrepa a1 BOAOPOAONOJOOHOIO aTroMa. YPOBHHU
SHEPruH, TIJIABHOE KBAaHTOBOE  YHCIO. BeposTHOCTH
IPOCTPAHCTBEHHOTO pAacHpesiesICHUus] 3JIEKTpOHa B aTOMe.
A3uMyTanbHOE W MarHUTHOE KBAaHTOBBIE ducia. M3mydeHue
BOJOPOJONOJAO0HOr0 aroMa. MoMEHT ummyiabca (GOTOHA.
IIpaBuna otbopa. @opmyna bamemepa W OCHOBHBIC
crekTpaibHble cepun. CIMH 311eKTpoHa. bo30HbI U (hepMUOHBL.
[MpaBuiio CIIOKEHHS MEXaHHYECKHX MOMEHTOB.
I'mpomarHutTHOE OTHOLIEHHE JJIsi OPOUTAIIBHOTO M CIIMHOBOTO
MOMEHTOB. Pe3ynpTupyromuii MarHuTHeIH MoMeHT. CHuH-
opbutanibHOE B3amMojeiicTBue. TOHKas CTPYKTypa JIHMHHH.
[TocTosiHHAst TOHKO# CTPYKTYpbl. MHOT03JIEKTPOHHBIE ATOMBI.
Mpunmun [laynu. DeKTpOHHBIE CIOM H  OOOJIOYKH.
DNeKTpoHHas KOH(UIypalusi MHOTO3JIEKTPOHHBIX aTOMOB U
neproauyeckas cucteMa dJeMeHTOB. IlpaBmma orbGopa mpu
U3JIy4eHUH MHOTORJIEKTPOHHBIX aTroMoB. Kiaccuueckue
MOJENH TIOJSIPU3alMK W TPOBOAMMOCTH. [IpoBommMMocTh
METaJUIOB. DJIEKTPUUECKUI TOK B ILTa3Me. DJIEMEHThI (pU3uKu
ra3oBBIX pa3psioB. THITBI CBs3eil aTOMOB B TBEPHBIX TeNlax.
Pacmennenue SHEPreTHYECKUX ypoBHEH BO
B3aMMOJICHCTBYIOIINX CHCTEMAaX aTOMOB

IpoekTHas pabora,
y4acTHe B paboTe KpyxkKa

10 aCTPOHOMHHU

IIpoexT, noxnaz, HaygHas
CTaThs

19

Mogenb 1ByXaTOMHOI LIETIOYKH ¢ TOTEHIUATIBHBIM pelbedoM
MPSMOYTOJILHON (opmbl. OOpa3zoBaHHE YHEPTETHUECKUX 30H.
JlucniepcuoHHbIE KpHUBBIE Ui CBOOOJHOIO 53JIEKTPOHA U
JMeKkTpoHa B Kpuctamie. [loHATHE 3(QQPEKTUBHONW MAaCCHI.
Kpasuuactunpsl. CoOGcTBeHHass M IpUMECHast MIPOBOAUMOCTh
MOJIYIIPOBOJAHUKOB. Konrakr JIBYX BBIPOKAEHHBIX
HOJTYTIPOBOAHHUKOB. TIpuHIMn JeHCTBUS
MOJYIPOBOJAHUKOBOTO Jasepa. CBEpXTEKydecThb: KBaHTOBAs
MOJIENIb M JBYXKHIKOCTHas (eHoMeHosnorusi. OCHOBHBIC
MOHATHS TEOPUU CBEPXIIPOBOJUMOCTH.

Jlenronsl n agponsl. Hykinonsl. [TonsTue uzocnuna. OHeprus
CBSI3U B s1pe. BUIbI iAepHbIX peakuii ¥ UX OlleHOYHAs
sHepretuka. Peakius nenenus. [Ipobnema pazneneHus
u3oronoB. KanenbHast u 06004e4Hast MOAENIH sIpa.
dopmyna Beiinzekkepa. Maruueckue yncia. [Ipobiema
JOJITOKUBYIIUX CBEPXTAXKEIIBIX DJICMCHTOB

WnnuBunyaneHOe 3anaHue
(3amaum
CJIOKHOCTH)

MOBBIIIEHHOM

Koncnekr

Pedeparusnas paboTa

Pedepar

TIpoekTHas pabora,
y4dacTHe B paboTe Kpyxkka
10 ACTPOHOMHH

IIpoexr, noxnaz, HaydHas
CTaThs

20

VYrpaBnseMblil  TEpPMOSIEPHBII
KpUTEpUi Jloycomna,

CHUHTE3: BHJ pEaKIui,
BapHaHTHI peanusanuu.
PannoakTuBHOCT.  3aKOH  paJiMOAKTUBHOIO  pacnaja.
CpaBHUTENBPHAsT ~ OICHKA  INPOHHUKAMOLIEH  CIIOCOOHOCTH
pa3NMYHBIX BUAOB paavanuu. EnuHULEl #u3MepeHuil B
panuanronHoi ¢usmke. IloryonieHHas, SKBUBAJICHTHAs W
SKCHO3ULUOHHAS JO3bl. DJIEMEHTHI PaJHallIOHHON KYJIbTYpPHI.
OHeprus OTJaud NMpU W3ITY4YE€HUM KBaHTa. SnepHbIi ramma-
pesoHanc 60e3 otnaud. Ilpumenenus SI'P. W3mepenue
CBEpXMaJbIX YaCTOTHBIX CABHUIoB. CBs3b MEXIYy pajnycoMm
OOMEHHOro  B3aUMOAEHCTBHA M  Maccoil TOKOS  €ro
HepeHoCcunKoB. UeThIpe BUAA B3aUMOJCHCTBUS, NX OOBEKTHI U
nepeHocuuku. IIpuHIMIBI cHUMMETpUM B MHKpPOMHDE.
Hecoxpanenne  P-uerHoctu.  ChnupajbHOCTH — YacTHIL
DyHIaMEHTAIIBHOCTD CPT-cummerpun. OcHOBHBIE
MPE/CTaBIECHUs] KBAaHTOBOW 3JIEKTPOJMHAMHUKH U €€ Ipymmna
cummMetpuu. [lapToHHas Mozenb HYKI0HOB. CxemMa CHIIBHOTO
B3aUMOJICUCTBUS MEXIy aipoHamMu. BaneHTHble U MOpcKue
KBapKu. ACUMIITOTHYECKasi cB000ja M KOH(AIHMEHT KBapKOB.
M3ocnuH, cTpaHHOCTb, YapM, IpeNecTb B KBaHTOBOM
XPOMOJIUHAMHUKE. DnemeHTapHas cxema cnaboro
B3aUMOJICHCTBHS. DJEeKTpociadoe B3aMMOJECHCTBUE M €ro
rpynma cuMMeTpuH. Benukoe oObequHeHme: TIpymma
CUMMETpPHUH, BO3MOKHOCTb IPOBEPKH, CTAOMIBHOCTh MaTEPHH.
00630p GyHAaMEHTaJIbHBIX B3aMMOJICHCTBUII O KOHCTAaHTE
cBsA3u. HaganpHbll 3Tan sBomonnu BeeneHHoM.

WnpuBupyansHOE 3alaHue
(3amaum TTOBBIILICHHOM

CJIO’KHOCTH)

Koncmexr

PedeparuBras padoTa

Pedepar

ITpoexTtHas paborta,
ydacTHe B paboTe KpyxKkKa

10 aCTPOHOMHHU

IIpoexT, noknan, Hay4Has
CTaThs

5.3.006pa3oBarte/ibHbIE TEXHOJIOTHH
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IIpu opranu3ayy U3y4eHHs: TUCUUILIMHBI OyIyT UCIIOIB30BaHbI CleyIoIue 00pa3oBaTeIbHbIE TEXHOTOTHH:
UH()OPMAIIOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUH, TEXHOJIOTHS OPTaHU3alUU CAMOCTOATEILHON pabOThI, TEXHOJIOTUS
pediekcHBHOTO 00yUYEeHUS, TEXHOJIOTUS MOAYJIFHOTO 00y4EHH S, TEXHOJIOTHS UTPOBOTO O0YUESHHS, TEXHOJIOTHH TPYIIIOBOM
JUCKYCCHH, HHTEPAKTHBHbIE TEXHOJIOTHHU, TEXHOJOTHs POOJIEMHOT0 00y4YeHHs, TEXHOJIOT U OpraHU3aluu
y4e0HO-HCCIIeJOBATENbCKON NS TEILHOCTH, TEXHOJIOTHSI IPOEKTHOTO 00YYEHHsI, TEXHOJIOTHSI PAa3BUTHS KPUTHUECKOTO MBIIUICHHUSI.

5.4. Texkymuii KOHTPOJ1b, IPOMEKYTOYHBIH KOHTPO/Ib H IPOMEKYTOYHAS ATTECTALUSA

BannbHo-peifiTHHrOBast KapTa AUCUUILIMHBL 0(hOpMIIEHA KaK IPUIOKEHHE K paboueil nporpaMMe JUCIUILUIUHEL.
DoHJ] OLIEHOUHBIX CPEJCTB JUIS IPOBEICHUS IPOMEXKYTOUHOM aTTecTallul 00y4aroIUXcs 10 JUCHUILIUHE 0()OPMIIEH OTASIbHBIM
JOKYMEHTOM.

6. YYEBHO-METOAUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas autepatypa

6.1.1. OcHOBHAs1 TUTepaTypa

ABTODEI, cCOCTaBHUTENH | 3ariaBue, CChUIKA HA 3JIEKTPOHHYIO OMOINOTEUHYIO CHCTEMY WznarenscTBo, rox
JI1.1 Antynu, K. K. Knaccuueckas Mexanuka: yueOHoe mocodue Mocksa: Jupexr-Menna, 2014
URL: https://biblioclub.ru/index.php?page=book&id=240550
JI1.2  |AnemkeBud, B. A. DIeKTPOMarHeTu3M: yIeOHUK Mocksa: ®u3marnut, 2014
URL: https://biblioclub.ru/index.php?page=book&id=275299
JI1.3 Antynun, K. K. Teopernueckast prU3MKa aTOMHOTO S7pa U DJICMEHTapHBIX Mocksa: lupexkr-Meaua, 2019

YaCTHUIl: YUeOHO-METOAMYECKOE TocoOre
URL: https://biblioclub.ru/index.php?page=book&id=240556
6.1.2. lonoJiHUTebHAS JIUTEpaTypa

ABTOpI;I, COCTaBUTCIIN 3aFJ'IaBI/IC, CCBLIKA Ha 3JICKTPOHHYIO 6H6J’II/IOT6‘IHy}O CUCTEMY I/I3)13,T€J'H)CTBO, ron

JI2.1 Muxaiinos, M. A. Jlexnuu 1o KJIacCHMYECKO MeXaHuKe: yueOHoe mocodue MockBa: MockoBckuid

URL: https://biblioclub.ru/index.php?page=book&id=470998 |memarornueckuit
TOCY/apCTBEHHBIH YHHUBEPCUTET
(MIIT'Y), 2015

JI12.2  |Cobones, C. B. OCHOBBI HEPENATHBUCTCKON KBAaHTOBOW MexaHUWKHW: ydeOHoe|Mocka: ®uzmarmur, 2017
nocobue

URL.: https://biblioclub.ru/index.php?page=book&id=485503
JI2.3  |Bbyruxos, E. U. ®dusuka: yauebHOe ocobue Mocksa: ®u3marmut, 2010
URL: https://biblioclub.ru/index.php?page=book&id=75494
JI2.4  |Kongpatses, A. C. dusnka: COOpHUK 3a/1a4: yueOHOE OCOOHe Mocksa: ®u3marmut, 2005
URL: https://biblioclub.ru/index.php?page=book&id=76788

6.2 IlepeyeHb MporpaMMHOro odecrevyeHust

- Acrobat Reader DC

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

- GIMP

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

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Ilepeyenb MHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, MPO(ecCHOHAIBLHBIX 023 TaHHBIX

- OBC «YHuBepcuterckas OnbInoTeKa OHIIANH

- basel mansbIx Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1|HanmeHOBaHME CIIEUUATLHOTO MOMEIICHHS: TIOMELICHHUE AJISi CAMOCTOSTEIbHOM paboThl, UnranbHbli 3ai1. OCHAIIICHHOCTS:
INK-4mT. ¢ BO3MOXHOCTBIO HOAKIIOUEHUs K ceTu «MHTepHer» U obecrnedyeHHeM JOCTyNa B 3JIEKTPOHHYIO
nHdopmarmonHo-o0paszoBarensHyto cpeny CI'CITY, IIpuntep-lmr., Tenedon-1mr., [Tucemennsiii cton-4 mr., [Tapra-2
IIT.

7.2|HammeHOBaHNE CIIENMANBHOTO MOMEIICHNUS: ydeOHas ayJUTOPHS I IPOBEICHUS JTCKIIHOHHBIX 3aHATHH, IIPAaKTHIECKUX
3aHATHH, TPYNNOBBIX KOHCYNBTAIMH, WHIAWBHIYalbHBIX KOHCYIBTAI[MH, TEKYIIEro KOHTPOIS, IPOMEKYTOUHON
aTTecranuy, YueOHas ayguropus. OcHalleHHOCTb: MenoBas nocka-lmT., Kommiekr yueOHOIl mebenu, HOYTOYK,
MIPOEKIIMOHHOE 000pyI0BaHKE (MYJIBTUMEIUIHBIA TPOCKTOP U SKPaH).

8. METOAUYECKHUE YKA3AHHUSA 11O OCBOEHHUIO JUCHHUTIJIMHBI (MOAY JIS)

Pabora Hax TeopeTHYECKHM MaTEpUaIOM MPOMCXOAUT KPATKO, CXEMAaTHYHO, ITOCIIEI0BATEILHO (PMKCUPOBAaTh OCHOBHBIE IOJIOKEHUS,
BBIBOJBI, (OPMYIHUPOBKH, OOOOLICHUS; ITOMEYATh Ba)KHBIE MBICIIH, BBIICIATH KIIOUEBBIE CIIOBA, TePMHUHEL [IpoBepka TepMHHOB,
TIOHATHI C MOMOIIBIO SHIMKIIONEANH, CIOBapeil, CIPaBOYHUKOB C BBIMMCHIBAHWEM TOJKOBAaHUI B TeTpajb. OO03HAYUTH BOIPOCHI,
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Hamnpagnenue noarorosku 44.03.05: Iegaroruueckoe oOpa3oBanue (¢ qByMs IPOQUISIMHU TOATOTOBKH)
Hamnpaenennocts (npoduins) «Matematukay u «Duzukay
Pabouas nporpamMma AUCHUIIHHBL «OCHOBBI TEOPETUUECKOM (HH3UKID)
TEPMHHBI, MaTeprail, KOTOPHIH BBI3BIBAET TPYAHOCTH, IIOMETHTH M TMOMBITATHCS HAWNTH OTBET B PEKOMEHIyeMou simreparype. Eciam
CaMOCTOATCIIBHO HE YIa€TCsA pa3o6paTLcs[ B MaTepuale, HCO6XOZ[I/IMO C(l)OpMyHI/IpoBaTB BOIIPOC U 3a/1aTh MPETIOAABATCIIIO.
TIpopaboTka pabouyeii mporpaMMbl AUCIHUILTHHBL, YACIS 0c000e BHUMAHKE IIEJISIM M 33/1a4aM, CTPYKTYPE B COACPIKAHUIO JUCIUITIIHHBL.
KOHCHCKTI/IpOBaHHe HUCTOYHHUKOB, IOATrOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIIpOCaM, IIPOCMOTP peKOMeHﬂyeMOﬁ JINTCPATypHhI, pa60Ta C
UH(POPMAIIOHHBIMH UCTOYHUKAMH B Pa3HBIX (opMaTax.
Taxoke B TIPONCCCC UBYUCHHUS NUCHUIUIMHBI METOANYCCKUEC PEKOMCHAAIUN MOTYT OBITh n3JaHbl OTACJIbHBIM JTOKYMCHTOM.
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Hamnpasnenue noaroroBku 44.03.05: [Tenaroruueckoe oopa3oBanue (¢ ABYMs NPOQUISIMI IOJTOTOBKH)
Hanpagnennocts (npoduis) «Martematukay n «Puznkay»
Pa6oyas nporpamMma JuCIUILINHBL «OCHOBBI TEOPETHYECKOH (PUMKI

[Ipunoxxenune
BayutbHO-peHTHHIOBas KapTa JUCHUININHEI « OCHOBBI TEOPETHYECKOH (DH3UKH»
Kypc 2 Cemectp 5-6
Buj koHTpOIIS MuHHAMaNTBEHOE KOJIHYECTBO MaxkcumansHoe
6anoB KOJIYECTBO OAJIOB
HanmenoBanue paznena «Kinaccuueckas MexaHHKa H TEOPHSI OTHOCHTEIbHOCTH»
Texymuii KOHTPOJIb 110 pa3Aemy:
1 AynutopHas pabora 2,5 4
2 CamocrostenbHas padota (crnenuanbHble 00s3aTenbHble (GOpPMBbI) 3,5 6
3 CamocrosiTenbHas paboTa (crenuanbHbie POPMBI Ha BBIOOD) - 5
KonTtponbHOE MeponpHATHE 10 pa3lieny 8 15
TIpomexyTOoUYHBIIT KOHTPOJIb 14 30
HaumeHoBaHHe pa3zena «IeKTPOAHHAMHKA»
Tekymuit KOHTPOJIb IO pa3Aey:
1 AynutopHas pabota 3,5 6
2 CamocrosTensHas paboTa (crenuaibHble 00s3aTeNnbHbIC (HOPMBI) 2,5 4
3 CamocrostenbHas pabora (crnenuanbHble OPMBI Ha BBIOOD) - 5
KoHTponsHOE MEpONpHATHE 110 pa3leny - -
ITpoMexyTOUHBINH KOHTPOJIb 6 15
HaumenoBaHnue pa3nena «KKBaHToBasi MexaHHKa»
Tekyuuii KOHTPOJIb MO pa3aeny:
1 AynutopHas paboTa 16 24
2 CamocrosTenbHas pabota (CrenuaibHbie 00s13aTeNbHbIC (OPMBI) 14 16
3 CamocrositenbHas pabora (crnenuanbHbie OPMBI Ha BBIOOD) - 5
KoHTpossHOE MEepOnpHATHE 110 pa3neny 6 10
ITpoMexyTOUHBINH KOHTPOJIb 36 55
TIpomesxyTouHast aTTecTarus 56 100
Hroro: 56 100
Bunast kouTpOIIS [lepedens uny npuMepsl 3ajaHui, KPUTEPUN OLEHKH U KOJIMYECTBO TeMsl 1 U3y4eHHs 1 00pa30BaTeNbHbBIC PE3yIbTaThl
6asoB
Texymuii KOHTPoJb N0 pa3aedy «Kiaccuyeckasi MeXaHHKA U TeOPHsI OTHOCHTEILHOCTH
1 | Aynuropnas pabota Jlexmum Tema:
0 — oTcyTCcTBOBAN Ha JICKIMH Kunematuka marepuanbHOW TOUKM B JI€KapTOBBIX KOOpAMHATaX.
1 — npucyrcTBOBa Ha JIeKLMH WuTerpupoBanue Broporo 3akoHa Hprorona. O000LICHHBIC
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Hamnpasnenue noaroroBku 44.03.05: [Tenaroruueckoe oopa3oBanue (¢ ABYMs NPOQUISIMI IOJTOTOBKH)

Hanpagnennocts (npoduis) «Martematukay n «Puznkay»
Paboyas nporpamMma JMCIUIINHBL «OCHOBBI TEOPETHYECKOH (PUMKH»

[TpakTHYeCKHe 3aHSATHS

0 — oTCyTCTBOBAI Ha 3aHATHU

0,5 — mprcyTCTBOBa Ha 3aHATHH, HE BHIIOJIHSII 33/IaHHEC

1 — BBITIONTHSLT 33/JaHKE C TOMOIIBIO MPEO/IaBaTeNs

1,5 — BBINONHSI 3aJaHUE CAaMOCTOSTENBHO, HO C 3aMEYaHUSIMH IO
BBITIOJTHEHUIO

2 — CaMOCTOSITEBHO CIIPABHUJIICS C BBIMOJIHECHUEM 3aaHHs

HUroro:

0 - 4 6amna

koopauHatbl. [IpuHIMn HaumeHsliero aedctBusd. [lpuHIMI
otHocuTenbHOCTH [ammnes. @Dynkuus Jlarpanxka cBOOOIHOM
YaCTHUIIBI.

Tema:

Oynkuus Jlarpamka cuctemsl 4acThll. YTJOBas CKOpPOCTh. TeHzop
uHepuuu. MOMEHT umnynbca TBepiaoro Tena. ConpuKOCHOBEHHE
TBEpJBIX Tell. [IBIKeHHe B HeMHepUMalIbHOM cucteme otcuera /Cp/
Oueprusa. Ummynec. Uentp wuHepumun. MomeHT uMITynbCa.
Opnnomeprnoe naBmwkeHue. I[lpuBenenHass wmacca. /[[Bmxenne B
HeHTpanbHOM nosie. KemepoBa 3amava. YpaBHeHHs | aMuIbTOHa.
YpaBuenus ['amunpToHa-IK00M

Pesynbrarel 00yueHUs:

3HaeT (pr3uIecKrue TEPMUHBI B 00JIACTH TEOPETUIECKOH DU3HKH
YMeer, wHCMONB3ys MaTeMAaTHUeCKWH amnmapaT ¥ 3HaHWS 110
TeopeTHIecKol (H3HKE, OOBSICHATH MPUPOJHBIE W TEXHOTCHHBIC
SIBTICHUS

CriocoOeH OpraHM30BaTh IPOCKTHYIO JEATEIFHOCTH HAa OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON (PU3HKH

CamocrosrensHast pabora (00s3aTeNbHbIE
(hopmb)

BrinosiHeHre JOMAILIHETO 3a1aHUs

0 — He BBIIOJIHHI

0,5 — BBIIOIHMI HE BCE 3aJaHus

1 — BBINOJIHUII BCE 3a[aHMsl, HO €CTh 3aMeYaHus

1,5 — 3aaHue BBITIOIHEHO TIOJHOCTBIO U TPABUIIBHO
Hroro:

0 — 6 6ayoB

Tewma:

AnmnabaTryeckue HWHBapUAHTHI. CBoboaHbIE OJIHOMEpHBIE
konebanus. BeiHYKIeHHBIE KosneOanus. KoneOaHus cucrteM co
MHOTMMH  CTENEHSIMH  CBOOOABI.  3aTyxaromme  KoseOaHus.
BriHyxeHHBIC KoJieOaHus npu HAJIMYAU TPCHHUSI.
TTapameTpuueckuii pe3oHaHC. AHTAPMOHHYECKHE KOJICOaHHSI

Tema:
CkopocTb  pacmpocTpaHeHus — B3aumoneiictBuil.  MHTepBail.
Cob6crBennoe Bpemsi. [IpeoOpasoBanue Jlopenua. [IpeodpazoBanue
CKOpOCTH. YeThIpeXMepHbIE BEKTOPHl. ODHEPIrus M HUMITYJIEC.
YeTtbIpexMepHbIi UMIyNbe. Pacang yactui. Ypyrue cCTONKHOBEHHUS
4acTuI|

Pe3ynbTaTel 00y4YeHHS:

3HaeT Qu3nUecKue TEPMHUHBI B 00IaCTH TEOPETUUECKOH (HDH3UKH
YMeeT, HCHONB3ys MaTeMaTH4eCKUH ammapaT M 3HaHUA 110
TeopeTHdeckol (H3HuKe, OOBICHATH NMPUPOJHBIE U TEXHOTCHHBIE
SIBIICHUS
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Hamnpasnenue noaroroBku 44.03.05: [Tenaroruueckoe oopa3oBanue (¢ ABYMs NPOQUISIMI IOJTOTOBKH)

Hanpagnennocts (npoduis) «Martematukay n «Puznkay»

Paboyas nporpamMma JMCIUIINHBL «OCHOBBI TEOPETHYECKOH (PUMKH»

CrnocobeH OpraHu3oBaTh MPOCKTHYIO JEATEIBHOCTh HAa OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON PHU3UKH

3 | CamocrosTenbHas pabora (Ha BEIOOD) W3yueHne 1OMONHUTEIHHOTO MaTepHaa 1o TemMe: Tema:
0,5 — 3 Ganya — KOHCIIEKT; AnmabaTideckne  WHBapHAHTHL.  CBOOOJHBIE  OJHOMEPHBIE
0,5 — 2 Gasna — noknaz. kosicOanus. BwiHyxneHHble KosieOanus. Konebanus cuctem co
HUroro: MHOTUMH  CTEICHSAMH  CBOOOJBL  3aTyxamomme KOJeOaHUs.
0 - 5 bannos BhIHY>KI€HHbIE Konebanus npu HaIMYHU TpeHus.
ITapameTpuueckuii pe3oHaHC. AHTAPMOHHYECKHE KOJICOAHHS
Tema:
CKkopocTh  pacmpocTpaHeHus — B3auMmojeicTBuil.  VHTepBai.
CobctBennoe Bpemsi. [IpeoOpazoBanue Jlopenia. [IpeobpazoBanue
cKkopocTH. UYeThlpeXMepHbIE BEKTOPBl. OHEPTUsi W HUMIIYJIbC.
YeTtslpexMepHbIi UMIyNbe. Pacnag yactun. Ypyrue CTONKHOBEHUS
YaCTHI
Pesynbrarel 00yueHUs:
3HaeT pU3nYeCcKre TEPMHUHBI B 00JIACTH TEOPETHUECKON (PH3HKH
YMeer, wHCMONB3ys MaTeMAaTHUeCKWH amnmapaT ¥ 3HaHWS 110
TEOPETUYECKOH (H3HMKE, OOBSICHATH NPUPOJHBIE U TEXHOTCHHBIC
SIBIICHUS
CriocoOeH OpraHu30BaTh IPOEKTHYIO [ESTEIbHOCTh Ha OCHOBE
3HAHMH B 00JIACTH TEOPETHIECKON DU3MKH
KoHTponbHOE MeponpusTHe 10 pa3aety 0 — 15 6annoB Tema:
Konrponsuas pabota
Pe3ymnbraTsl 00yueHuUs:
3HaeT pu3HIecKUe TEPMUHBI B 00JIACTH TEOPETUIECKOH DU3HKH
YMCCT, HCIIOJIb3YA MaTeMaTHYECKUI armapar MW 3HaHuA 110
TeopeTHdeckoll (H3HKe, OOBSICHATH NPUPOJHBIE W TEXHOTCHHBIE
SIBJICHUSA
CnocobeH OpraHu3oBaTh MPOEKTHYIO JEATEIHHOCTh HAa OCHOBE
3HaHMH B 00JACTH TEOPETHIECKON (PU3HKH
[IpomexyTOUYHBII KOHTPOJIb (KOJIMYECTBO OAIOB) 0 — 30 6amnoB
Texyumuii KOHTPOJIb MO pa3ey « DJIeKTPOAMHAMHKA)
1 | Aynuropnas pabota Jlexmum Tema:

0 — oTcyTcTBOBAN HA JIEKITHH
1 — mpucyTCcTBOBAI Ha JICKIIUU

HpaKTI/I‘IeCKI/Ie 3aHATHUA

OCHOBHBIE TOHSTHSA DJIEKTPOJUHAMUKH: DIIEKTPUUECKUN 3apsil,
SJIEKTPUIECKUI TOK, dJIEKTPUUECKUHN IUIOJb, TUIOJIbHBI MOMEHT,
JMUTIONBHBIA MOMEHT DJJIEKTPHYECKOTO TOKa. JJEKTPUYECKHE U
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Hamnpasnenue noaroroBku 44.03.05: [Tenaroruueckoe oopa3oBanue (¢ ABYMs NPOQUISIMI IOJTOTOBKH)

Hanpagnennocts (npoduis) «Martematukay n «Puznkay»
Paboyas nporpamMma JMCIUIINHBL «OCHOBBI TEOPETHYECKOH (PUMKH»

0 — oTCyTCTBOBAI Ha 3aHATHU

0,5 — mpucyTCTBOBAJ HA 3aHITHH, HE BBIMOIHSI 331aHIE

1 — BBINOJIHS 33/1aHKUE C TIOMOUIBIO MPENOIaBaATENS

1,5 — BBINONHAI 3aJaHUE CaMOCTOSTEIIBHO, HO C 3aMCUYaHUSAMH IO
BBITIOJTHCHHIO

2 — caMOCTOSTENILHO CIIPABHJICS C BBITIOJHEHUEM 3aaHUs

Hroro:

0 — 6 GaiioB

MarHuTHbIE ~ MYJIBTHUIONM.  DJEKTpUYecKass W MarHuTHas
HanpsDKEeHHOCTH. BeKTOpBI MarHUTHON HHIYKIMN U 3JIEKTPUIECKOTO
cmemeHus. [IOTOK  AJEKTPUYECKOTO W MAarHUTHOTO  IIOJIS.
DNeKTpuyecKue u MarHuTHBIC CHUJIOBBIE JIMHUY.
OnexTpocTaTndeckuii  moreHuman.  [lagenne  HampsDKeHUS.
ComnpoTusienue nmpoBogHrka u 3akoH Oma. 3akoH Kymona, 3akon
3JIEKTPOMAarHUTHOW WHAYKIMH. CHCTEMBl €IUHUL] H3MEpPEeHHUs
(u3MYECKUX BEIMYMH. DJICKTPOJBHXKYIIAs cuia. 3akoH JIKoyis-
Jlenna

Tema:

CrainoHapHOe 3JIEKTPOMAarHUTHOE IoJie. YpaBHeHHS MakcBesuia
UL CTallMOHAPHOTO 3JIEKTPOMAarHUTHOTO oJIst B
muddepeHInaNbHON U HHTETpaIbHOM (opMe. ['paHUuHBIE YCIOBHUS
JUIS. BEKTOPOB CTallMOHAPHOTO BJIEKTPOMATHUTHOTO MOJISL. DHEprus
CTAalJHOHAPHOTO  DJJEKTPOMAarHuTHoro  mois.  Teopema 00
OJIHO3HAYHOCTH peneHus ypaBHEHUH CTallMOHAPHOTO
3JIEKTPOMArHUTHOTO MoJsl. CKaJpHBIA U BEKTOPHBIN ITOTCHIIUAIIBI
CTAallMOHAPHOTO AJIEKTPOMATHUTHOTO IIOJIS. YCJIOBUS KaJHOPOBKH.
Vpasuennst Jlammaca u I[lyaccona misi BEKTOPOB CTallMOHAPHOTO
OJICKTPOMArHuTHOT'O T10JIsA

Pesynbrarsl 00yuenns:

3HaeT Qu3nuecKue TEPMHUHBI B 00J1aCTH TEOPETHUECKON (hU3NKU
YMeer, uCHONB3ys MaTeMaTHYeCKHH ammapaT H 3HaHHA 110
TeopeTudeckoi (u3UKe, OOBICHATH MPUPOJHBIE U TEXHOT'CHHBIE
SIBIICHUS

CriocoOeH OpraHu3oBaTh IPOEKTHYIO JESTEIbHOCTh Ha OCHOBE
3HAHMH B 00JIACTH TEOPETHIECKON QUIUKH

CamocrosrensHast pabora (00s3aTeNbHbIC
(hopmb)

Beinonuenue qomaiiiHero 3agaHus:

0 — He BBIIOJIHHI

0,5 — BBINIOJIHKII HE BCE 3aJaHUs

1 — BBLINOJIHWII BCE 3aaHMsl, HO €CTh 3aMEYaHHUs

1,5 — 3aaHue BBITIOJIHEHO TIOJHOCTBIO U ITPABUIIBHO
Hroro:

0 — 4 6amna

Tema:

CxayisipHbI U BEKTOPHBIN MOTEHIHANBI 3JIEKTPOMAarHUTHOTO MOJIS.
KammOpoBouHasi WHBapHaHTHOCTH DJEKTPOMATHUTHBIX  ITOJEH.
VYcnoBus kanuOpOBKH: KYJIOHOBCKAas KalMOpOBKAa W KaauOpoOBKa
Jlopennia. Ypaeuenus Jlamnaca, Ilyaccona u J[lanmambepa mis
CKaJISIPHOTO ¥ BEKTOPHOTO MOTEHINAIOB 3JIEKTPOMAarHUTHOTO TIOJIS.
Meronpl perieHds 3amad i IEPEMEHHOTO AJIEKTPOMArHUTHOTO
nosisi. TeH30p SJIEKTPOMAarHUTHOTO MOJS. YPaBHEHHE [BHKEHUS
3apsHKEHHOMN YaCTHILIBI B 3JIEKTPOMAarHUTHOM TOJI€ B UETHIPEXMEPHOH
dopme.  JlarpamkmaH W JeWcTBHEe NS [IEPEMEHHOTO
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Hamnpasnenue noaroroBku 44.03.05: [Tenaroruueckoe oopa3oBanue (¢ ABYMs NPOQUISIMI IOJTOTOBKH)

Hanpagnennocts (npoduis) «Martematukay n «Puznkay»
Paboyas nporpamMma JMCIUIINHBL «OCHOBBI TEOPETHYECKOH (PUMKH»

OJICKTPOMArHuTHOTO  I1OJIA. BI)IBOH ypaBHeHI/Iﬁ MakcBemia ¢
IIOMOIIbIO BAPUAITMOHHBIX IIPUHIOUIIOB

Pe3ysbTaThl 00yUeHHUS:

3HaeT Pu3nUecKrue TEPMUHBI B 00JIACTH TEOPETHYECKOH (Ppr3nku
VYMeeT, uCHONB3ys MaTeMaTHYeCKHH anmapar | 3HAaHHS IO
TEOPETHUYECKOI (hU3KKe, OOBSICHITH NMPUPOIHBIC W TEXHOTCHHBIC
SIBJICHUS

CrocobeH OpraHu3oBaTh MPOCKTHYIO [EATEIPHOCTh HA OCHOBE
3HAHMH B 00JIACTH TEOPETHIECKON DU3UKH

CamocrostenpHas paboTa (Ha BEIOOD)

HW3ydvenne TOMOTHATEIBHOTO MaTepHaIa 1o TEME:
0,5 — 3 Gamia — KOHCIIEKT;
0,5 — 2 6ama — mokiazn.

Hroro:
0 — 5 6amnoB

Tema:

TeH30p 9/IEeKTPOMAarHUTHOTO MOJNA. YpaBHeHUs MakcBennaa B
YeTBIpeXMEepHOil (opMme. 4-OTEHIHAN SJIEKTPOMArHUTHOTO ITOJIS.
DneKTpoMarHuTHeIe BOJNHEI B BemectBe. Popmyna Makcemia.
OnexTpoMarHuTHas pUpojia cBeTa. MOHOXpoMaTuuecKas II0cKas
JJeKTpoMarsuTHas  BosiHa.  OTpakeHHME UM IPEIOMIICHHE
3JIEKTPOMArHUTHBIX BOJH. DHEPIUs M UMILYJIEC JIEKTPOMAarHUTHOM
BoJHBL CrHexTpaibHOE paziokeHue. YacTH4HO HOJISPU30BAHHBIH
ceer. [eomerpmueckass onTtuka. [lpemensl  TpUMEHUMOCTH
TeOMETPUUECKON ONTUKHU. I3mydyeHHe 31eKTpOMAarHUTHBIX BOJIH.
3anaszapiBarone noreHuuansl. IloTeHuuanst Jluenapa-Buxepra.
Ilone cucrembl 3apsoB Ha JaleKHMX pAacCTOSHUSAX OT Hee.
JunonsHoe uznyueHue. M3mydenue ObICTPO ABIKYIIETrocs 3apsija.
TopmoxxeHue uznyuenueM. Paccesnue 3apspkeHHBIX yacTull /Cp

Pe3ymnbraTsl 00yueHuUs:

3HaeT Qu3nuecKue TEPMHUHBI B 001aCTH TEOPETHUECKON (hU3UKU
VYMeer, HCHONB3yd MaTeMaTHYeCKWil ammapaT H 3HAHUS 110
TeopeTudeckoi (u3UKe, OOBSICHATH MPUPOJHBIE U TEXHOT'CHHbLIE
SBIICHUS

CrocoOeH OpraHM30BaTh MHPOCKTHYIO JEATENbHOCTh HA OCHOBE
3HaHMH B 00JACTH TEOPETHUECKON (PU3UKH

KonTtponsHoe MeporpusaTue o pasueny

ITpoMe)xyTOUHBIN KOHTPOJIb (KOJIMIECTBO OaIOB)

0 — 15 6amos

Texyuuii KOHTPOJIb MO pa3aeny «KBaHToBasi MexaHuKa

1

AynuropHas paborta

Jlexkun

0 — oTcyTCTBOBAJ HA JICKIMH
1 — npurcyTCTBOBAI Ha JICKIIMU
[MpakTHYecKue 3aHATHS

Tema:

OCHOBHBIE 3Tallbl Pa3BUTHSA UAEH KBAHTOBOH MexaHUKU. KBaHTOBbIE
CBOWCTBAa D3JEKTPOMArHUTHOIo u3iydeHusa. DoToaneKkTpudeckuit
s dekt. Ypasuenue Ditnmreitna. Ddppexr Komntona. 'nnoresa ne
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Hamnpasnenue noaroroBku 44.03.05: [Tenaroruueckoe oopa3oBanue (¢ ABYMs NPOQUISIMI IOJTOTOBKH)

Hanpagnennocts (npoduis) «Martematukay n «Puznkay»
Paboyas nporpamMma JMCIUIINHBL «OCHOBBI TEOPETHYECKOH (PUMKH»

0 — oTCyTCTBOBAI Ha 3aHATHU

0,5 — mpucyTCTBOBAJ HA 3aHITHH, HE BBIMOIHSI 331aHIE

1 — BBINOJIHS 33/1aHKUE C TIOMOUIBIO MPENOIaBaATENS

1,5 — BBINONHAI 3aJaHUE CaMOCTOSTEIIBHO, HO C 3aMCUYaHUSAMH IO
BBITIOJTHCHHIO

2 — caMOCTOSTENILHO CIIPABHJICS C BBITIOJHEHUEM 3aaHUs

Hroro:

0 - 24 Gamna

Bpoiins. BonHoBele cBoiictBa wactun. Omnbitel J[3BHCCOHA U
Jbxepmepa. OKcllepUMEHTAJIbHBIE IOJATBEP)KJICHUS THIOTE3bI 1€
Bpoitns. JudpakiunoHHbIH OIBIT € IBYMs HIEIAMU

Tema:
BonuoBas  ¢QyHkums coctosHUS yacTuipl.  CTatucTHYecKas
WHTEpHpeTauusi BOJHOBOM ¢yHkuuu. IlpuHuuMn cyneprno3uuuu
COCTOSIHHI.

CooTHOIIEHHsI ~ HeolpeneleHHocTed.  ['panunia

TIPUMCHHUMOCTH KJIACCUYECKOTO croco0a OIUCaHMUs ABICHHMA

Pe3ynbTaTsl 00yueHuUS:

3HaeT ¢u3nUecKue TEPMUHBI B 00J1aCTH TEOPETUUECKOH (HPU3UKH
VYMeer, wHCMONB3ys MaTeMaTHUeCKWd amnmapaT ¥ 3HaHWS 110
TeopeTudeckoi (u3MKe, OOBSICHATH HMPUPOJHBIE U TEXHOI'CHHbLIE
SIBIICHUS

CnocobeH OpraHu30BaTh IPOEKTHYIO EATEIHHOCTh Ha OCHOBE
3HaHUH B 00JACTH TEOPETUUECKON (PU3UKU

CamocrosrenbHast pabora (00s3aTeIbHBIC
(hopmb)

Pewenue 3aoau:

0 — He BBITOJIHUI

0,5 — BBIIIOJIHKII HE BCe 3a0aHUs

1 — BBIIIOJIHUII BCE 3a[aHMsl, HO €CTh 3aMeYaHus

1,5 — 3aaHue BBITIOIHEHO TIOJHOCTBIO U TPABUIIBHO
Hmoeo:

0 — 16 6amioB

Tema:

IIpencraBienue ¢usnyeckux BedUUUH omneparopamu. [Toctymar o
CIIEKTpe BO3MOXKHBIX 3HaUeHUI (pu3nueckoii BenuuuHsl. [locTynar o
pacnpeneneHnl BepOsTHOCTEeH MO CHEKTpY 3Ha4eHHHd (QU3MuecKoi
Benn4uHbL. OTNHCaHNE COCTOSIHUI CHCTEMBI B KBAHTOBOI MEXaHHUKE.
TTonHblit KBaHTOBOMEXaHMUECKUi Habop. YpaBHenue [lpeaunrepa.
[lpyHOIMT  OPUYUHHOCTH B  KBaHTOBOW  MexaHuwke. CruH
9JIEeMEHTapHBIX YacTull. OrnepaTops! CIIUHA

Pe3ymnbraTsl 00yueHuUs:

3HaeT Qu3nuecKre TEPMHUHBI B 00J1aCTH TEOPETHUECKON (hU3NKU
VYMeer, HCHONB3yd MaTeMaTHYeCKWil ammapaT H 3HAHUS 110
TeopeTudeckol (U3HUKe, OOBSICHATH HMPUPOJHBIE U TEXHOTCHHBIE
SBIICHUS

CriocobeH OpraHM30BaTh NPOEKTHYIO JEATENbHOCTH HA OCHOBE
3HaHUH B 00JACTH TEOPETUUECKON (PU3UKH

CamocrosrenpHast padoTa (Ha BbIOOp)

H3yuenue 0onoIHuUmMenbH020 Mamepuanida no meme:
0,5 — 3 Gama — KOHCIIEKT;

0,5 — 2 6amta — nokiazn.

Hmoeo:

0 - 5 6ammos

Tema:

KBaHTOBass MexaHHWKa CHCTEMbl 4YacTull. BoiHoBas (yHKuus
cuctembl. bo3onsl u pepmuonsl. [puamun [aymu. [lepnonnueckas
cucreMa JIeMeHTOB MeHieneeBa

Pesynbrarsl 00yuenus:
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3HaeT ¢u3uUecKue TEPMUHBI B 00JaCTH TEOPETUUECKON (PU3UKU
VYMeer, wucmonb3ys MaTeMaTHYECKHH amnmapaT ¥ 3HaHUS 110
TeopeTudeckoi (GU3MKe, OOBSICHATH HNPUPOJHbIE U TEXHOICHHbLIE
SBIICHUS

CnocobeH OpraHu3oBaTh IMPOEKTHYIO [EATEIbHOCTh Ha OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON PHU3HKH

KOHTpOJ’ILHOG MEPOIIPUATHUE TTO pa3aCiTy

0 — 10 6amioB

Tema:
KouTponbHas pabora

Pe3ynbTaThl 00y4eHHUS:

3HaeT Pu3nUecKkrue TEPMUHBI B 00JIACTH TEOPETHYECKOH (Ppr3nku
VMeer, HCHONB3yd MaTeMaTHYeCKUil ammapaT M 3HAHUS 110
TeopeTHdeckoll (H3HKe, OOBSICHATH NMPUPOJHBIE W TEXHOTCHHBIE
SIBJICHUS

CnocobeH OpraHm3oBaTh INPOEKTHYIO NEATENbHOCTH Ha OCHOBE
3HaHUH B 00JACTH TEOPETUUECKON (PU3UKU

ITpoMeKyTOUYHBIH KOHTPOJIb (KOJHYECTBO OAIIIOB)

0 — 55 6amioB

HpOMe)KyTO‘{HaH aTTrecrauus

Hpe}.’[CTaBJ’IeHLI B (1)0H,Z[C OLCHOYHBIX CPCACTB IJId HpOMe)I(yTO'JHOﬁ aTTeCTaly 110 JUCHHUIIIINHE

Kypc 3-4 Cemectp 7-8

Bu KOHTpOIIS MuHHMAITbHOE KOJTHYIECTBO MakcumasnbHoe
OaoB KOJITYECTBO OAJLIOB

HaumenoBanue pasgesna ®u3nka 3JieMEHTAPHBIX YaCTHL

Texymuii KOHTPOJIb IO pa3feny:

1 AynutopHas pabota 3 4

2 CamocrosrenbHas padoTa (cnenuanabHble 00s3aTenbHble HOPMBI) 3 6

3 CamocrosrenbHast pabora (crienuaibHbie GOPMbI Ha BEIOOD) 2 5

KoHTponbHOE MEponpHsITHE 110 pa3aeity 8 15

ITpoMeKyTOYHBIH KOHTPOJIb 14 30

HanmeHnoBaHue pa3zeia JjeKTpoHHasi Teopus. Slnepuas pusnka

Texymuit KOHTPOJIb TIO pa3Aeny:

1 AynutopHas pabora 3,5 6

2 CamocrosrensHast pabota (crienuaibHble 00s3aTeNbHbIe POPMBI) 2,5 4

3 CamocrosrenbHast pabora (cnenuaibHble OpPMBI Ha BEIOOD) - 5

KoHTpoNbHOE MEPOTIPHATHE 10 PA3IeTy - -

ITpoMe)xyTOUHBIN KOHTPOJIb 6 15

ITpomesxyToUuHast aTTeCTamus 56 100
Hroro: 56 100
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Bune! koHTpOIA

[epeyueHpb WM MPUMEPHI 3aTaHUH, KPUTSPHU OLICHKH U KOJIMYSCTBO
GaytoB

Tembl JUIS U3YYCHUS U O6pa3033TeJ'H>HI>Ie Pe3yIbTaThI

Tekyumii KOHTPoJIb Mo pa3aeny «Pu3uka

IJEMEHTAPHBIX YaCTHID»

1 | Aymurophas pabora Jlexumn Tema:
0 — oTcyTcTBOBAN HA JIEKITUH dusnka MHKPOMHpAa M €€ COBPEMEHHOE cocTosiHHe. PyHIaMeHTaIbHBIC
1 — mpucyTCTBOBAI Ha JIEKIIMU B3aUMOJICHCTBHSA U UX XapakTepucTuky. Kinaccudukamms agponos. baprons! u
TIpakTHyecKue 3aHsITUs Me30HbI. CTpaHHBIE W OYapoOBaHHbIC 4YacTUIbl. Kitaccudukanus 4YacTHIl 1Mo
0 — oTcyTcTBOBAN Ha 3aHATHH BPEMEHM JKH3HM: CTAaOWIbHBIE YaCTHIIbI, KBAa3UCTAOWIBHBIE W PE30HAHCHL.
0,5 — npucyTCTBOBA Ha 3aHITHH, HE BBIOIHSI 3a1aHIE Antnuactunpl. Teopun [upaka u Deitnmana. OTKpbITHE MO3UTPOHA H
1 — BBINOJTHSII 3aJaHKE C TOMOIIBIO TIPENoAaBaTes AQHTHUIIPOTOHA
15 BBINIOJIHSUT 33/IaHHE CaMOCTOSITENIFHO, HO C 3aMCYAHWSMHU I10
BBITIOJTHEHUIO Tema:
2 — CaMOCTOSITENILHO CIPABHUIICS C BEITOIHCHHEM 3a1aHHs 3aKOHBI COXpAaHEHHsS W CHMMETPHH. IIpOCTpaHCTBEHHbIE W BHYTPEHHHE
Hroro: cUMMeTpuH. TOYHbIE BHYTPECHHHE 3aKOHBI COXPAHCHUS: 3aKOHBI COXPAaHCHHUS
0 - 4 Ganma JIIEKTPHYECKOTO OapMOHHOTO W JIENTOHHBIX 3apsaoB. HeTouHble 3aKOHBI
coxpaHeHUs. J30cMMMeTpHs ¥ HW30MYJBTHIUICTHI. 3aKOH COXPaHEHHMS
n3ocnuHa. YHUTapHas cuMMeTpust. CynepMyIbTHILUICTEI
PesynbTater 00yuenus:
3HaeT (hU3HYCCKUE TEPMHUHBI B 00IaCTH TCOPETHICCKOH (PHU3UKH
YMeeT, HCTIONB3ysh MaTeMaTHYECKUi ammapar W 3HaHHUSA 110 TEOPETHUECKOM
¢bu3HKe, 00BICHSITH MPUPOIHBIC U TEXHOTCHHBIC SIBJICHUSI
CrnocobeH opraHu3oBaTh IPOEKTHYIO AEATEIbHOCTh Ha OCHOBE 3HAHUHU B
00JIaCTH TEOPETHUCCKON (DU3HKH
2 | CamocrosrenbHas paboTa BrinonHeHne 1oManIHero 3aJaHust Tema:
(obs3aTenbHBIE HOPMBT) 0 — He BBIMOIHIIT JlenToHBI M KBapKH Kak (yHIaMeHTaIbHBIE YacTHIBL. KBapkoBas CTpykTypa
0,5 — BBIONHUI HE BCE 3aIaHUS 0apHoHOB M Me30HOB. KBaHTOBBIE MPOIECCHL. XapaKTEPUCTHKH KBaHTOBBIX
1 — BBITIOJTHIJT BCE 3a4aHMs, HO €CTh 3aMeUaHuUs mporueccoB. BeposTHOCTh pacmaga W cpegHee BpeMsl JKU3HH YaCTHIIBL.
1,5 — 3a1aHue BBIMOIHEHO MOJIHOCTBIO U IPABUIILHO OddekTuBHOE NONEPEUHOE CEUCHUE PEAKIIH. DBOIIOLHUSI KBAHTOBOH CUCTEMBL.
Hroro: OrmepaTop BOMIONHN. AMIUTHTY/Ia BEPOITHOCTH Tepexo1oB. KBaHTOBas TEOpHs
0 — 6 6amnoB B3aUMOJEHUCTBUSL vacTHLl. Teopus Bo3MyuieHuil. [Iuarpammsl DeliHMaHa.
OOMeHHBIF MexaHu3M B3auMojeicTBuil. DddekTuBHbIi paauyc. KantoBas
aneKkTpouHaMuKa. POTOH Kak KBAaHT JICKTPOMArHUTHOTO B3aMMOJCHCTBHSL.
KanmmbpoBovHast ”HBapHaHTHOCTB Teopuu. beamaccoBocTh (oTOHA.
Pe3ynbratel 00yueHus:
3HaeT Gu3nNUecKue TEPMHUHEI B 001aCTH TeOPETHYECKONH (BU3NKU
YMeeT, HCTONB3ysh MaTeMaTHYECKUIl ammapar W 3HaHHS 10 TEOPETUYECKOM
¢busuKe, 00BICHSITH MPUPOAHBIC U TEXHOTCHHBIC SIBICHUSI
CrnocobeH OopraHu3oBaTh MPOEKTHYIO HEATEIBHOCTh Ha OCHOBE 3HAHHUU B
00JIaCTH TEOPETHUECKOH (PU3HKH
3 | CamocrosrtensHas pabora (Ha BeiOop) | M3yueHne JONONHUTENBFHOTO MaTepuaia o TeMe: Tema:
0,5 — 3 Gamia — KOHCIIEKT; CunpHble B3amMojeiicTBus. Teopust simepHbix cuin FOkaBel. KBaHTOBast
0,5 — 2 6amna — mokiaz. XpoMmoauHaMuKa. [JIIOOHBI Kak  KBaHThl CWJIBHOTO  B3aMMOJICHCTBHSI.
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Hroro: HeBbuietanue kBapkoB U3 aapoHa. CnaOble B3auMOAeHCTBUs. XapaKTepHbIE
0 - 5 6annos 0co0eHHOCTH ci1a0bIX mporeccoB. Teopus cnaboro B3aumopenctBus Depmu.
VHudukanus 3IEKTPOMArHUTHBIX U Cla0bIX B3auMojeiictBuil. Teopus
anekTpociaboro B3auMojeicTBus BaiinOepra-Canama-I'mamioy. OTkpbITHE
KBaHTOB cllaboro B3aumojeiictBusa. CraHmapTHas Monenb. KamubGpoBouHble
cumMeTpuu. Mexanu3m Xurrca. [Toucku einHON Teopuu (QyHAaMEHTaJIbHBIX
B3auMoeiictBuil. [Ipobnema crabunpHOCTH IPOTOHA. bapuoHHas acumMeTpus
Bcenennoit

PesynbTathel 00yueHus:

3HaeT ¢u3nUecKue TEPMUHBI B 00JIaCTH TEOPETUUECKOH (hu3uKU

YMeeT, UCnonb3ysl MaTeMaTHUeCKUH ammapaT W 3HAHUS 10 TEOPEeTUIECKON
(buznKe, 0OBICHATD IPUPOJIHBIC U TEXHOTCHHBIC SBJICHUS

CrocobeH OpraHM30BaTh INPOEKTHYIO NEATENPHOCTh Ha OCHOBE 3HAHHH B
00JIacTH TeopeTHUecKol PU3NKH

KoHTpoabpHOE MEPOTIPUATHE IO Pa3aeiy 0 — 15 6amnoB Tema:
KoHTposbHOE MeponpHsTHEe

Pe3ynbraThl 00yueHus:

3HaeT pU3NYECKUE TEPMHUHBI B 00JIACTH TEOPETHUCCKON (PU3UKH

VMeeT, UCTIONB3ysd MaTeMaTHYSCKHH ammapar W 3HAaHHMS IO TEOPETHYECKOH
¢bu3uKe, 00BICHSITH IPUPOIHBIE U TEXHOTECHHBIE SIBJICHUS

CrocobeH OpraHu30BaTh INPOEKTHYIO NEATENFHOCTh Ha OCHOBE 3HAHUH B
00JIaCTH TEOPETUUECKOH (PU3HKH

[IpoMexyTouHBIid KOHTPONH (KOIMYECTBO 0 — 30 6amoB
0aJII0B)
Texymuii KOHTPOJIb N0 pa3fely «JJIeKTpoHHas Teopusi. Snepuas puzuka»
1 | Aynuropnas pabora Jlexuun Tema:
0 — oTcyTcTBOBAN HA JTEKIUH KBanroBomexaHudeckas Teopus aroma. IIyTy nocTpoeHus: KBaHTOBOW TEOpUH
1 — mpucyTCTBOBAJI HA JICKLIUK atoma. Atom Pesepdopaa, ero HeycroitumBocTh. bBopoBckas Teopus atoma
IIpakTHyeckue 3aHATUSL Bojgopoza. YpasHeHue IllpenuHrepa aas 4acTUUBI B LEHTPAIbHOM IIOJIE.
0 — oTcyTcTBOBAN Ha 3aHATUU YcnoBus cymecTBoBaHUs (puzuueckoro pemenus ypasnenus Llpeannrepa amns
0,5 — mpucyTCTBOBAT HA 3aHATHH, HE BBITIOIHSN 3aJaHIE BOJIOPOAONOJOOHOIO aToMa. YPOBHH JHEPrHM, IJIaBHOE KBAHTOBOE YHCIIO.
1 — BBINOJIHSI 33a/JaHKE C IOMOIIBIO NIPENOAaBaTEeNs BeposTHOCTE TNPOCTPAaHCTBEHHOTO pAaclpefesieHUs 3JIeKTpOHAa B  aTOMe.
1,5 — BBHINONHAN 33JaHHE CaMOCTOSITENIbHO, HO C 3aMEUaHUSMU IO | A3MMyTalbHOE M MarHUTHOE  KBAaHTOBbIE  4HCIA. W3znyuenue
BBIMOJTHEHUIO BOJIOPOJIONIOIOOHOTO atomMa. MomeHT ummyibca (orona. [IpaBuina ordopa.
2 — caMOCTOSITEITFHO CIPABUIICS C BHITIOTHEHUEM 3aJaHHS Qopmyna banbMepa M OCHOBHbIE cHEKTpaibHble cepud. CIMH 3J1€KTPOHA.
HWroro: Bosonsl u Qepmuonsl. IIpaBUio CIIOXKEHUS MEXAaHMYECKUX MOMEHTOB.
0 — 6 6amnoB I'mpoMarHuTHOE OTHOLIEHHE Il OPOMTAIBHOTO ¥ CHMHOBOTO MOMEHTOB.
Pesynbrupyromuil MarautHbI MoMeHT. CIMH-OpOUTAIbHOE B3aUMOJIEHCTBHE.
Tonkas CTPYKTYypa JIMHUH. ITocrosinHas TOHKOH CTPYKTYPBI.
MsuorosnekTpoHHble  aromsl. Ilpunnun Ilayau. DIeKTpoHHBIE ClIOM H
000IOUKH. DNEeKTpOHHAas KOH(QUIYpalys MHOTOJIEKTPOHHBIX AaTOMOB U
HepUouUecKas cucreMa d3jeMeHToB. IIpaBuima orGopa HpU  U3IYy4YEHUH
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MHOTORJIEKTPOHHBIX ~aroMOB. Kilaccuueckue MoOJENU MOJSIpU3AUM U
poBOANMOCTH. [IpoBOAMMOCTE MeETayuioB. DJIEKTPUYECKHUH TOK B ILIa3Me.
OneMeHTHI PU3KUKK Ta30BBIX Pa3psA0B. THIIBI CBSA3€H aTOMOB B TBEpABIX TEJIax.
Pacmiennienne sHEpPreTHYeCKNX YpOBHEH BO B3aMMOIECHCTBYIOLIMX CHCTEMax
aTOMOB

Pe3ynbTaThl 00yUeHUS:

3HaeT pU3NYEeCKUEe TEPMHUHBI B 00JIACTH TEOPETHUECKON PU3UKH

VYMeeT, UCTONBb3ysl MaTeMaTHYSCKUil ammapar W 3HaHHS M0 TEOPETUYECKOI
¢bu3nKe, 00BSCHATH PUPOIHBIC U TCXHOTCHHBIC SBICHHS

CrnocobeH OopraHu30BaTh MPOCKTHYIO IEATEIBHOCTh Ha OCHOBE 3HAHUH B
00J1aCTH TEOPETUUCCKON (DH3HKH

CamocrosrenbsHas pabora
(o0s13atenbHbIe HOPMBI)

BrinoaHenye JOMAIIHErO 3a1aHUS:

0 — He BBITOHUAI

0,5 — BBIIIOJIHWII HE BCE 3aaHUs

1 — BEITIOJIHKT BCE 3aJaHMs, HO €CTh 3aMeUaHus

1,5 — 3agaHue BBINIOJIHEHO TOJHOCTHIO U ITPABUIIBHO
Hroro:

0 —4 damna

Tema:

Mojens IByXaTOMHO# LIEMOYKH C TOTEHIHAIBHBIM pebe(oM MpSIMOYTOJIbHON
¢opmbl. OOpazoBaHHE PHEPreTHYECKHX 30H. J[MCTIEPCHOHHBIC KPHUBbBIE IS
CBOOOJTHOTO JJIEKTPOHA M 3JICKTpoHa B Kpuctauie. [lousatue 3¢ddexTuBHO
maccel. KBasuwactunpl. CoOCTBEHHass W IpPUMECHas IMPOBOAUMOCTH
MOJYNPOBOAHUKOB. KOHTAaKT ABYX BBIPOKAEHHBIX  IOJYIPOBOTHHKOB.
[puHiun  gelcTBHA  HONXYNPOBOAHUMKOBOrO  Jlazepa. CBEpXTEKy4eCTh:
KBaHTOBAasi MOJENb U JBYXXKHIKOCTHAS GpeHoMeHonorusl. OCHOBHBIE TOHSATHS
TeopuH cBepxnpoBoaumoctd. Jlenrtonsl u anponsl. Hyxnonsl. IlonsTne
H30CTUHA. DHEPrusl CBSI3W B siApe. BHUIBI sIEpPHBIX peakuii ¥ X OIEHOYHAs
sHepretuka. Peakmus nenenus. [Ipobnema pasnenenus uzoronos. KanensHas u
obonoyeunas mojmenu sapa. Dopmyna Beiinzekkepa. Marudeckue uucina.
[poGema TONTOXKHUBYIIHX CBEPXTSDKEIBIX SJIEMEHTOB

Pe3synbraThr 00ydeHUS:

3HaeT ¢pu3nUecKre TEPMUHBI B 00JIaCTH TEOPETUUECKOM (HDU3UKH

YMeeT, UCTIONB3ysd MaTeMaTHYECKHH ammaparT M 3HAHHSA MO TEOPETHIECKOH
¢busuke, 00BIACHITH IPUPOAHBIE U TEXHOTCHHBIE SBIICHUS

CrocoOeH OpraHM30BaTh IPOEKTHYIO NEATENPHOCTh Ha OCHOBE 3HAHHH B
00JIaCTH TEOPETUUECKOH (PU3HKH

CamocTrosrenpHas pabota (Ha BEIOOD)

H3ydeHue TOTOTHUTEIBHOTO MaTePHAa 1o TEME:
0,5 — 3 Gana — KOHCIIEKT;
0,5 — 2 6amta — nokiazn.

Hroro:
0 — 5 6amnoB

Tewma:

VYnpasnsaemplil TepMOSIEpHBIA CUHTE3: BHJ peakuui, kpurepuil JloycoHa,
BapUaHTBl peanu3aluu. PaniuoakTUBHOCTb. 3aKOH PaJMOAaKTUBHOIO pacHaja.
CpaBHUTENbHAS OLEHKA MPOHUKAIOMICH CIIOCOOHOCTH pPAa3IMYHBIX BHUJIOB
pamuanuu. EnuHuibel u3MepeHuid B paguanudoHHON (usuke. IloriomieHHas,
SKBUBAJIECHTHAas M OKCHO3MUHUOHHAs J03bl. OJIEMEHTHl paJUallMOHHON
KyIbTypbl. OHEprusi OTHaud IpU U3Iy4yEeHUH KBaHTa. SloepHblii ramma-
pe3oHanc 6e3 oraaun. [Ipumenenus SAI'P. M3MepeHue cBepXMablX YaCTOTHBIX
caBuros. CBs3b MEXIy pajnycoM OOMEHHOIO B3aHMMOJEWUCTBUS M Maccoi
HIOKOS €ro MEepeHOCUYHMKOB. YeThlpe BUIA B3aUMOACHCTBUS, MX OOBEKTHI U
neperocuuku. IlpuHnunel cummerpuun B Muxpomupe. Hecoxpanenue P-
yetHocTu. CrnmpanpHocTh yacthl. PynaamentanbHocTh CPT-cuMmmerpun.
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OCHOBHBIE TPEJCTABICHNUS KBAaHTOBOW JJIEKTPOAMHAMHUKH W €€ TIpymmna
cummertpuu. [lapToHHas Mofenb HyKIOHOB. CXeMa CHIIBHOTO B3aUMOJICHCTBYS
MeX]y aJipoHaMH. BasieHTHBIE 1 MOPCKHE KBapKH. ACUMIITOTHYECKast CBOOO1a
1 KoH(palHHMEHT KBapKOB. M30CTINH, CTPAHHOCTD, YapM, MPEJIeCTh B KBAHTOBOU
XpOMOJMHAMUKE.  DJeMeHTapHass cxema  Ciaboro  B3aUMOJCHCTBHSL.
OnekTpocnaboe B3aWMOJICHCTBHE W €ro TIpylla CHMMETpud. Bemnmkoe
o0beqUHEHHUE: TPyIa CUMMETPHH, BO3MOXKHOCTb IPOBEPKH, CTAOMIBHOCTH
Matepun. O030p QyHIAMEHTAIBHBIX B3aHMMOJCHCTBUH 1O KOHCTAHTE CBA3U.
HavaneHslii 5Tan sBosmonnn BeenenHoi

Pe3ynbTaThl 00yUeHUS:

3HaeT pU3MYECKUE TEPMHUHBI B 00JIACTH TEOPETHUYECKOH (pru3nku

VYMeeT, UCTONB3ysl MaTeMaTHYSCKUil ammapar W 3HaHHS MO TEOPETHUECKOM
¢bu3nKe, 0OBSCHATH IPUPOIHBIC U TCXHOTCHHBIC SBICHHS

CrniocobeH opraHu3oBaTh MPOEKTHYIO AEATEIBHOCTh Ha OCHOBE 3HAHUH B
00J1aCTH TEOPETHUECKON (HU3HKHU

KOHTpOJIBHOE MEPOTIPHUSTHE 110 Pa3zieny

Tema:
KouTtponbHas paboTa

PesynbTater 00yuenus:

3HaeT pU3NYECKHEe TEPMHUHBI B 00JIACTH TEOPETHUECKON (PU3UKH

YMeeT, uCnonp3ysl MaTeMaTHUeCKUH ammapaT W 3HAHUS 10 TEOPEeTUIECKON
(usuke, OOBACHATH IPUPOTHBIE U TEXHOT'CHHBIE SIBIICHHS

CriocoOeH OpraHuM3oBaTh NPOEKTHYIO ACATEILHOCTh Ha OCHOBE 3HAHWUU B
00JIaCTH TEOPETHUCCKON (DU3HKH

ITpoMe)xyTOUHBIN KOHTPOIb (KOIMYECTBO
0aJLIOB)

0 — 15 6amros

[IpomerxyTouHas aTTecTalus

HpCL[CTaBJ'ICHbI B ¢)OH}IG OLCHOYHBIX CPCACTB IJId l'lpOMC)KyTO'{HOFI aTTeCTallvM 110 JUCHUIIJIMHC
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