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Pabouas mnporpamma cocraBieHa Ha oOcHOBaHUM PeAepalbHOrO TIOCYIapPCTBEHHOTO
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COI''TACOBAHO COI''TACOBAHO
Hayunas 6ubnuotexa LlenTp mmudpooit Tpanchopmanu u
TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

22 mas 2024 r. 22 mas 2024 r.




1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
MoJiydeHrue (pyHIaMEHTAIBHOTrO 00pa30BaHUs, CIOCOOCTBYIOIIETO0 T'OTOBHOCTU IPUMEHSTH
0a30BBbIC €CTECTBEHHOHAYYHBIC 3HAHUS, METOJbl TEOPETHUYECKOTO M IKCIEPUMEHTAJTbHOIO
ucciaeqoBaHus B MpoheCcCHOHATBHOMN AesITeIbHOCTH.

3aaum JUCHUILIMHBI:
— copMHUpOBaATh HAYYHOE MUPOBO33PEHHUE Yepe3 U3yUeHHE PYHIAMEHTAIbHBIX (PU3MUECKUX
3aKOHOB, TEOPUIA, METOJOB KJIACCHUECKOM M COBPEeMEHHOM (DM3MKH, BKIIIOUAs MPEACTaBICHUE
O TpaHUIIAX UX MPUMEHUMOCTH;
—  pa3BUTh CIIOCOOHOCTh  BBISABJISITH E€CTECTBEHHOHAYYHYIO  CYIIHOCTH  IPOOIIeM,
BO3HUKAIOUIUX B X0Ji¢ TTpOo(decCHoHaAIbHON NeITeIbHOCTH U MPUMEHSTH U1 UX pa3perieHus
OCHOBHBIC 3aKOHBI €CTECTBO3HAHUS MW COOTBETCTBYIOIIME METOAbI MAaTEeMaTHYECKOTO
aHaJIn3a U MOJICITMPOBAHUS,
— copmMupoBaTh HABBIKM IPOBEICHUS 3KCIEPUMEHTA, OOYUUTh METOJaM HAOIIOACHUS W
u3MepeHuss  (pu3nUeckux  BEIMUMH ©W  crocobaM — CTaTUCTUYECKOW  0oOpaboTKu
9KCIIEPUMEHTAJIHBIX TAHHBIX.

2. MECTO YYEBHOI'O ITPEJMETA B CTPYKTYPE OBPA3OBATEJ/IBHO
IMPOI'PAMMBI
HuctunmunHa «Du3nkay BXOAUT B 00s13aTENIPHYIO YaCTh JUCITUIUINH yUeOHOT O TUTaHaA.
B xayecTBe BXOHBIX 3HAHUI CTYACHTHI JOJKHBI BIaJIeTh MPOGUIBHBIM YPOBHEM IITKOJILHOM

MporpaMMbl  T10 (pU3MKe U MaTeMaTHKeE.

HuctumiuHa «@Pusuka» sBiasgeTrcss 0a30BOM sl U3ydeHUs AUCUMIUIMH: «TeopeTruueckue
OCHOBBI AIEKTPOTEXHUKIY, «TexHuueckas MEXaHHKa», «INEKTPOCHAOKECHHEY,
«be3zonacHocTb JKU3HEICSTEIbHOCTI, «MeTtpoorus, CTaHIapTHU3aIUs u

cepTuduranus», « JIEKTPOHUKA» U JIP.

3. KOMITIETEHLVHA OBYYAIOLLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YYEBHOI'O ITPEIMETA 1 UHAUKATOPBI UX JTOCTUXEHUA

3.1 O6enpodeccnoHaIbHbIE KOMIIETEHIIMU U UHINKATOPHI UX JOCTHKECHUS

Kareropus (rpynmna) Kon n HanmeHoBaHue Kon n HanmeHoBaHME UHINKATOPA
obmenpodeccnoHaabHbI| 00menpo(ecCHOHAIBHOM | JOCTIKEHHST 001IenTpodecCUOHATBHOM
X KOMIIETCHITNI KOMIICTCHIIUH KOMIICTCHIINH

dyHAaMeHTaIbHAS OIIK-3 Cnocob6en | MUI-50T1K-3. 3Haer OCHOBHBIE
MOATOTOBKA MPUMEHSATH MOHATHS W 3aKOHBl (DU3UKH, YyMeeT

COOTBETCTBYIOIIMIA pemaTe  CTaHZApTHBIE  3aJaud  C

hu3uKo- MPUMEHEHUEM huzuko-

MaTeMaTUYECKUI MaTeMaTH4YeCKNX 3HaHWii B cdepe

armapar, METO/IbI | MPO(ECCHOHATBLHOM e TEITHHOCTH.

aHanm3a u

MOJEIUPOBAHUS,

TEOPETHYECKOTO u

IKCMEPUMEHTATILHOTO

MCCITEIOBAHUS npu

pelieHnu

poheCCUOHATBHBIX

3aa4




4. CTPYKTYPA YYHEBHOI'O ITPE/IMETA

OOmass TpymoeMKocTh yueOHoro mpeamera coctaBiseT 14.00 3auveTHbix eauHuilpl, 504.0

AKaJIEMAYECKUX YACOB.
1 — Ne i/

2 — Tema (pazaen) yueOHOTO peaMeTa, KypcoBasi padoTta (ITpoeKT), MPOMEXKYTOUHAs ATTeCTaALS

3 — Cemectp

4 — Buibl KOHTAKTHON PaOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 — JI (JIexun)
4.2 — Jlexuiuu B BUJE NPAKTUYECKON TOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHS)

4.4 — T1pakTUUeCKUE 3aHSITUS B BUJI€ MPAKTUUECKON MOTOTOBKU

4.5 — JIP (JlabopaTopHbie paOOTHI)

4.6 — JIabopaTopHbie pabOTHI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUECHMS)

4.9 — KO (KoHTpoJib Ha 3K3aMEHE)

5 — KoHTpob (B akaJIeMUYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJIeMUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 7
4114243144 (45]146(47]148(4.9

1 BBenenue B 1 |1 2 3amura j1a0.
Kypc GU3NKH paboTHI.

2 1.®usunyeckue 1|5 2 ITucbmenHbII
OCHOBBI ompoc.
MeXaHUKH KontponsHas
1.1 DneMeHTHI pabora.
KUHEMATUKHU

3 1.2 3akoHBI 1 |4 2 2 3amuTa 1a0.
HrioToHa. pabor.
Jdunamuka KontponbHas
JaCTHII pabora.

4 1.3 lunamuka 1 |6 2 8 Tecr. 3amuTa
CHUCTEMBI nab. pabor.
MaTepHaTbHBIX KontponpHas
TOYEK. 3aKOHBI pabora
COXpaHeHUs

5 1.4 DeMeHTHI 112 2 KonTponsHas
MeXaHUKH pabora.
JKUIKOCTEN

6 1.5 TIpuHUIMTIBI 1 12 2 ITucbMeHHbBIN
CIelIMaIbHOM orpoc.
TeopUuu KontponrHas
OTHOCHTEITBHOC pabora.

TH

7 2.1 1 |4 1 Tecr.
MonekynspHas KounTtponphas
(dbusuka u pabora.




TEpPMOAUHAMUKA
2.1

Mukpockonuuec
KHE COCTOSTHUS

8 2.2 2 8 Tecr.
CraTuctuyeckue KonTtponsuas

pachapeneacHus paborTa.

9 2.3 3aKOHBI 4 10 Tect. 3amura
TEPMOIUHAMUK nab. pabor.

u KountponbHas
paborTa.

10 | 2.4 PeanbpHble 4 10 3amura 1a0.
rasbl, XUIKOCTH pabor.

U TBEpAbIC Tella

11 | Ox3amen 0.3 |35.7

12 | 3. 10 12 Tect. 3amura
ONEeKTPUIECTBO nab. pabor.

Y MarHeTU3M KonTtponsuas
3.1 paborTa.
DNEeKTPOCTATUK

a

13 3.2 4 6 3amuTa 1a0.
ITocTossHHBIN pabor.
INMEeKTPUUYCCKHUIT KonTtponpHas
TOK pabota

14 | 3.3 ITpupona 8 10 ITucbmenHbIN
MAarHUTHOTO oTmpoc.
oSt 3amuTa 1a0.

pabor.
KonTtponbHas
pabora.

15 | 3.4 MarautHsie 4 6 3amuTa 1a0.
CBOMCTBa pabor.
BeIlleCTBa

16 | 3.5 3akoHbI 8 8 IMucesmennbIH
ANEKTPOMATHUTH oTpoc.

O MHIYKLIUH. KontponbHas
VYpaBHeHUS pabora
Makcsemia

17 | Ox3ameH 0.3 [35.7

18 | 4. Konebanus u 4 8 Tecr.

BOJIHBI KonTtponpHas
4.1 pabora
l'apmonuyeckue

KoJIeOaHMS

19 | 4.2 BonHOBBIE 4 11 Tecr.
TIPOIIECCHI KonTtponsHas

pabora.

20 | 5. OnTuka 6 11 3amuTa 1a0.
5.1 pabor.
I'eomeTpuueckas KonTponbsHas

U BOJTHOBAs pabora.
OTITUKA

21 | 5.2 KBanToBsie 4 11 3amuTa 1a0.
ONITUYECKUE pabor.
SIBIICHUS KonTtponsHas




pabota

22 | 6. dusuka 8 ITucbMeHHBIH
aToMma, OIIpocC.
ATOMHOTIO dapa KOHTpOJ’IBHafI
u pabora.
DJIEMEHTAPHBIX
YaCTHIL
6.1 OcHOBBI
KBaHTOBOM
MEXaHUKHN

23 | 6.2 Ousnuka 2 11 3amuTa 1a0.
aroma pabor.

KontponbHas
pabora.

24 | 6.3 DreMeHThI 4 8 3amura nao.
bu3uKH pabor.
TBEPAOTO TClIa

25 | 6.4 DireMeHTBI 2 10 3amura 1ao.
li1)363709%1 pabor.
aTOMHOTO siIpa KontponbHas
u pabota
QJIEMCHTAPHBIX
YaCTHI],

26 | Ox3ameH 0.3 [35.7

Htoro 102.0 48.0 48.0 0.010.010.9]107.1198.0
5. COAEP KAHUE YUYEBHOI'O INIPEJIMETA
5.1. Jlekuuu
Ne i/ HaumMeHnoBaHue TeMbl Copepxanue TeMbl (pa3aena)
I (paznena)

| BBenenue B kypc puznku ITpenmer bu3uKH. Meron (buznueckoro
WCCIENOBAHUS:  ONBIT, TUIIOTE3d, OKCIEPUMEHT,
Teopusi. Martematuka u ¢usuka. Ponp Qusuku B
M3YyYeHUN 3aKOHOB mpupoabl. CBs3b (U3UKH W
WHXXEHEPHBIX HayK. O0I11as CTpyKTypa U 3aJaud Kypca
¢dbuszuku. Pekomenayemas yueOHast turepaTtypa.

2 1.®dusznueckue OCHOBBI | Mexanuueckoe JaBukeHue. Du3nyeckue MOJCIH:

MEXaHUKHU MaTepuajabHasl TOYKa, CUCTeMa MaTepUaJIbHBIX TOYEK,
1.1 DyieMeHTHl KHHEMATUKU | aOCOMIOTHO  TBEPIOE  TeENO, CIUIONIHAS — Cpeda.
ITpocTpancrBo u BpeMs. KuHemaTtuueckoe onucaHue
JIBUKEHUS. CxopocTb, YCKOpEHUE u ero
COCTABJISIONINE TMpPU KPUBOJUHEHHOM JIBUKCHUHU.
JIBMKEHNE MATEPUATBHOW TOYKH II0 OKPYXHOCTH.
VrioBasi CKOpoCTb M YIJIoBoe YckopeHue. CBs3b
JIMHENHBIX u YTJIOBBIX KUHEMATUYECKHUX
XapaKTEPUCTHUK.
3 1.2 3axonsl HeroTOHA. OcHoBHas 3ajaua IMHAMUKUA. Macca, UMIyJIbC, CUIA.
JIMHaMuKa 4acTull IlepBriit 3akoH HbpOTOHA M NOHSTUE WMHEPUHATIBHOMN
cucteMbl otTcu€Tta. BrTopoir 3akoH HproToHa kak
ypaBHEHHUE JABWXKEHUA. [paHuMIBIl NPUMEHUMOCTHU
KJIACCUUYECKOT0 COCcOo0a OMMCAHUS ABWKEHUS YACTHII.
Tpetnii 3akoH HproToHa. Cuiibl B MEXAHUKE.
4 1.3 Jlunamuxka cucteMbl | BHyTpeHHHE MW  BHEUIHUWE CHJIBI  MEXaHUYECKOM




MaTCpHUuaJIbHBIX
3aKOHBI COXPAaHCHUA

TOYCK.

cuctembl. MIMITybC CUCTEMBI MaTepHabHBIX TOYEK.
3aKOH COXpaHEHMsI UMITyJIbca KaK (pyHIaMeHTaIbHbIN
3aKOH mpuponbl. lLleHTp wmacc (UEHTP MHEPLMH).
Teopema O IBMXKEHHMM LIEHTpa Macc. MexaHudeckas
paboTta W KHUHeTUYecKass JHeprus. MOIIHOCTb.
KoHcepBaTuBHBIE 1M HEKOHCEPBATUBHBIE  CHJIBL.
ITorenunanbHas SHEPIusl. Css13b MEXAY
KOHCEPBATUBHOMN CWJIOM M NMOTEHUHUAJIBHON 3HEPIHUEH.
3aKOH COXpAaHEHUs SHEpruu B MexaHuke. TBEpnoe
Teno B MexaHuke.  KuHernueckas — sHeprus
BpAalaTEJIbHOTO IBWXXEHUS TBEpPAOIro Tejaa. MOMeEHT
MHepuuMn TBEpHoOro tena. MomeHT cuiibl. OCHOBHOM
3aKOH IMHAMUKH BPAIATEIBHOTO ABM)KEHUSA. MOMEHT
HMMITYJIbCa. Y PAaBHEHUE MOMEHTOB. 3aKOH COXPAaHEHUS
MOMEHTA UMITYJIbCA.

1.4 DneMeHTEHI
JKUIKOCTEN

MCXaHUKH

HNpeanpHass u Bs3kas xugkoctu. CraimoHapHOe
TEUEHHE UIeaIbHOM KUAKOCTU. JInHUM 1 TpyOKa TOKA.
YpaBHeHUE HEPA3PBIBHOCTU. Y paBHEeHUE bepHyin.

1.5 ITpuHIUDBI ClIeUAaIbHON
TEOPUU OTHOCUTEIILHOCTH

OCHOBHBIE ~ TIOCTYJaThl  CHEIHMAIbHOH  TEOPUH
otHocuTenbHOCTH (CTO). ITpeobpazoBanus JlopeHiia.
DIIEMEHTBI PENSTUBUCTCKOM JTUHAMUKU:
PENSITUBUCTCKAsl Macca, MMIYJIbC W JHEPrus.
VYpaBHEHHE JIBW)KCHUS PEISTUBUCTCKOW YaCTHIIBI.
BzaumocBs3p Maccel u sHeprum. IlomHast sHeprus
YaCTUIIbI. B3aMMOCBSI3b SHEPTUU U UMITYJIbCA.

2.1 MonekynsipHasi ¢pusuka u
TEPMOJIMHAMUKA

2.1 MUKPOCKOIIMYECKUE
COCTOSIHUS

CTaTUCTUYECKUH M TEPMOJMHAMMUYECKUNA METOJbI
HCCIIEIOBAHNSI MAKPOCKOIIUUYECKUX cucTeM. OCHOBHBIE
IIOJIOXKEHUSI MOJIEKYJIIPHO- KMHETUYECKOH TEOpUHU
BewiecTBa. MpaeanbHblii ra3z. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO- KHHETHYECKOM TEOpUU. YPpaBHEHUE
COCTOSIHUS UJealibHOTO rasza. CpelHssi KUHeTH4ecKas
9HEPI'Usl MOJIEKYII.

2.2 CraTucTuyecKue
pacnpeneneHus

3aKOH pacmpenelieHHsi MOJIEKYJI 110  CKOPOCTSM
TEIIOBOTO JBIKEHHS (pacmperereHne Makcsemia).
CKopocTH TEIIOoBOro JBIOKeHHS dvacTull. CpemHsis
KUHETHYeCKasl JHeprusi dvactul. PacnpepaeneHue
YaCcTUI] B IOTCHUMATBHOM TIOJE (pacmpeseneHue
Bonbimana). Bapomerpudeckas popmya.

2.3 3aKOHBI TEPMOAUHAMUKU

Uucno creneHedr cBoOOmBI. 3aKOH pacmpeaeiieHHs
SHEPIUU MOJIEKYJ MO CTENEHsIM CBOOOAbl. BHYyTpeHHsIs
sHeprusi. PabGora raza mnpu uU3MEHEHMHM OOBEMA.
KomuuectBo Temnorel. CrnocoObl  Terionepenayu.
IlepBoe HauanO TEPMOJAMHAMUKHU U €r0 PUMEHEHHUE K
n3omnporeccaM.  Temmoémkocts.  OOpaTumbie U
HeoOpaTuMbIe MPOILIECCHI. DHTponus B
TepMOJMHAMUKe. BTopoe Haualo TepMOAMHAMMKH.
Tenmosble Mmamubbl. ukn KapHo, Tepmuueckuii
KII/I TerioBoii MallIMHBI.

10

2.4 PeannHble rassl,
JKUJIKOCTU U TBEP/IbIE Tela

VpaBHenue Ban- ngep- Baanbca.  CpaBHeHue
TEOPETUYECKUX M  OIKCIEPUMEHTAIBHBIX H30TEPM.
Kputnueckast Touka. YcaoBue CKUKEHUS pealbHBIX
razoB. HMcnapenuwe, cyOnumanus, IUIaBICHHE U




kpuctajuimzanus. da3oBbie paBHOBecHs U (Da30BbIC
MpeBpaIeHUSI.

11

3. DJEeKTPUYECTBO u
MAarHeTU3M
3.1 DnekTpocraTuka

DIeKTpruUecKuil 3apsaa. JAucKkpeTHOCTh 3apsiaa. 3aKoH
coxpaHeHus 3apsanaa. 3akoH Kynona. HanpsbkéHHOCTb
NEKTPpUUECKOTO ToJs. [IpuHIUI  CYyNepro3uluu.
IToTok BEKTOpA. Teopema l'aycca JUTSt
NEKTPOCTATUYECKOTO TOJII B  BakKyymMe M  ee
IIPUMEHEHME JIJIs1 pacyeTa 3JIEKTPOCTATUYECKUX TTOJIEH.
Hupxysiius BEKTOpa HaNpPsHKEHHOCTH
NEKTPOCTATUYECKOTO MOJISI. PaGora B
anekTpocratuyeckoMm mnone. [lotenmuman. PasHocTb
MOTEHLIMAJIOB. ODKBUIIOTEHIIMAJIBHBIE ITOBEPXHOCTH.
Cas3b HaNpsSKEHHOCTU c IIOTEHLUATIOM.
DNeKTpUYECKU  AUMOab. J{UMOJBHBIE ~ MOMEHT.
[Monsipuzanust  auPAEKTpUKOB.  JuayekTpuueckas
BOCIIPUUMYUBOCTE W TPOHHUIIAEMOCTh.  BekTop
anexkTpuueckoro cmemenusa. Tepema [Iaycca mis
NEKTPOCTATUYECKOrO MoJd B cpene. [IpoBogHuku B
ANEKTPOCTATUYECKOM  IOJIe.  DJEeKTpOCTATHYeCKas
WHTYKIIMS. DIIeKTPOEMKOCTh MIPOBOJHUKOB.
Konpaencatopsl. DJIEKTPOEMKOCTD Obatapeu
KOHJEHCATOPOB. DHeprus 3apSYKEHHOTO
KOHJEHCATOPA U 3JEKTPOCTATUUECKOTO IMOJIA.

12

3.2 ITocTosguusrit
3JIEKTPUYECKUN TOK

VYcinoBusi  BO3HUKHOBEHHSI M CYIIECTBOBAHUS
nocrosiHHOro Toka. Cwuna toka. CTOPOHHUE CUJIBL,
ucrounuku toka, I/C. 3akon Oma 11 OTHOPOJHOTO
U HEOJHOPOIHOTO YYacTKa IEeMH. IJIEKTPUUECKOe
COTIPOTHBJICHHE W MPOBOAMMOCTh. [IIOTHOCTH TOKA.
3akonsl Oma B auddepeHinuanbHoi dhopme. 3akoH
Ixoyns-Jlenna. [Mpasmra Kupxroda.

13

3.3 Ilpupoga MarHUTHOTO
noJs

CpolicTBAa M XapaKTEpUCTUKU MArHUTHOTO IIOJIA.
CuiioBble JIMHUM MAarHuTHOro mois. 3akoH buo-
CaBapa- Jlammaca.  IlpuHiunm  Cyneprio3ulUH.
MarautHoe 1OJ€ KpPYroBOrO M NPSAMOJIMHENHOIO
ToKa. IloHdaTHEe O LMPKYJISIMU BEKTOpA MAarHUTHOM
MHAYKIMH, 3aKOH MoaHoro Toka. Cuna Ammepa. Cuna
JlopeHua. JIBv>keHMe — 3apsDKCHHBIX — 4YacTWUL B
MAarHUTHOM IIOJIE.

14

3.4 MardutHbele CBOIICTBa
BELIECTBA

MaruuTtHoe 1oJjie B BellecTBE. |UIbI MATHETUKOB.
MonekynsipHble TOKU. MarHuTHbIE MOMEHTBI aTOMOB.
HamaramyeHnHocts. MaruutHasi BOCOPUMMYMBOCTh U
MPOHULIAEMOCTh. JJIEMEHTapHasi Teopus [Jua- u
rmapaMarHeTu3Ma. CroiictBa  (eppOMarHeTHKOB.
IIpupona peppomarneruszma.

15

3.5 3aKOHBI
3JIEKTPOMATHUTHOM
UHIYKIUH. VpaBHeHus
MaxkcBeiia

MarnutHbiil moTok. Teopema ["aycca 1t MAarHUTHOTO
nojisi.  SIBjieHUE  ANEKTPOMATHUTHOW  MHIYKIIUH.
ITpaBuno Jlenuna. Camounnykuusi. MHIyKTHUBHOCTB.
DHeprusi MarHUTHOTO TOJiE B HeheppOMarHUTHOU
M30TPOMNHOM cpene. OOIIas XapakTepUCTHKA TEOPUU
MakcBenna. BuxpeBoe snekTpuueckoe 1onie. Tok
cmemenusi. Cucrema ypaBHeHuil MakcBemia B
WHTETpalIbHOH hopMe.
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4. KosebaHud 1 BOJIHBI
4.1 I'apmonuueckue
KOJIEOaHUA

[TonssTie o konebaTenbHBIX Mpoleccax. Buubl
kosieObanui. EnuHblii  moaxon K - KoJieOaHUsAM
pasnmuuHoi  ¢u3mueckoi  mpupoabl. CBOOOIHBIE
He3aTyXaroume FapMOHUYECKHE KOJIeOaHUS
(MEeXaHMYeCKMe M JJIGKTPOMAarHUTHBIE) H  HX
xapaktepuctuku. JuddepeHuuanbHoe ypaBHEHHE
CBOOO/THBIX He3aTyXarouux rapMOHUYECKHUX
KoyIeOaHUM, COOCTBEHHAsi 4YacToTa. DJIEKTPUUYECKUM
KOJIeOATeIbHBII KOHTYpP. YpaBHEHHE 3aTyXaroIIMX
3JIEKTPOMATrHUTHBIX KOoJIeOaHUH, K03 QUITEHT
3aTyxanus. [lpuuuHBl 3aTyxaHus KoJeOaHUH B
peabHBIX KOJIeOAaTEeTbHBIX CHCTeMax. BBIHYKICHHbBIE
JNIEKTPOMAarHuTHbIe Kojiebanusi. IlepeMeHHBIN TOK.
Pe3onanc.

17

4.2 BOJTHOBBIE MPOIIECCHI

[TpononbHbie M mnomepeunble BoJiHbl. [lnockas u
chepuyeckasi BOJIHBI. YpaBHEHHE IUIOCKOW OeryImei
BOJIHBI. BoJIHOBOE ypaBHEHUE. DJEKTPOMATrHUTHBIE
BOJIHBI U MX CBOWCTBA. DHEPrus 3JIEKTPOMATHUTHBIX
BOJIH.

18

5. Onrtuka
5.1  Teomerpuueckas U
BOJIHOBAsI ONTHKA

3aKoHBI TeOMETpUUECKON onNTUKU. BoHOBas mpupoaa
cBera. MOHOXPOMATUYHOCTh U  KOT€PEHTHOCT.
CnocoOwr MOJIyYEHUSI KOT'€PEHTHBI BOJIH.
UnTepdepenuus CBETOBBIX BOJIH. YcnoBus
HabmoAeHus: HHTephepeHMU. Y CI0BUSI MaKCUMyMa U
MUHUMYyMa npu uHTepdepeHunu. Judpakmus cera.
IMpunumn Irolirenca- @penens. dudpakiuu Openens
n ®paynrodepa. Meron 3o Dpenens. Audpaxums
Ha OJHOW IIeIu W OJHOMEPHOHN IudpakImOHHON
pewetke. [Tonspuzauus cera. [lonsipuzatopsl. 3aKoH
Mamoca. 3akoH bproctepa.

19

5.2 KBaHTOBBIE ONTHUYECKHE
SIBJIEHUS

TerioBoe M3Iy4YeHHE M €ro XapaKTEePUCTUKU. 3aKOH
Kupxroda. 3akoHbl M3IydyeHHs aOCOJIOTHO YEPHOTO
Ttema. KBaHTOBBIN xapakTep wusyueHus, Qopmyna
[Tnanka. KopnyckyiasipHO- BOJTHOBOW Jyaju3M CBETA.
Macca u wumnynbc ¢otoHa. DOTOIIEKTPUIESCKUN
3¢ deKxT, ombITHBIE 3aKOHBI BHelIHero (otoaddexra,
ypaBHEHUE DHHINTEIHA.

20

6. du3nka aToMa, AaTOMHOTO
aapa u 3JIEeMEHTaPHBIX
YaCTHUILI

6.1 OcHOBBI KBAaHTOBOIi
MeEXaHUKHU

YHUBEpCaIbHOCTD KOPIYCKYJISIPHO- ~ BOJIHOBOTO
Iyaqn3Ma CBOMCTB yactul. Bosnbel e bpoins.
CooTHouieHue  HeomnpeneneHHoctet  ['eiizenbepra.
['paHuubl NPUMEHMMOCTH KIIACCUYECKOM MEXaHUKHU.
BonnoBass (yHkius, ee cBoOWCTBA W (PU3HMUECCKUI
cMmbicit.  YpaBHenue IllpenuHrepa (BpeMeHHOe U
CTaLlMOHAPHOE). ITpocreimue 3ajauun
HEPEJISITUBUCTCKOM KBAHTOBOM MEXaHUKHU: CBOOOIHAS
yacTulla, 4acTULAa B OJHOMEPHOM MNPSIMOYTOJIbHOU
OECKOHEYHO  TJIyOOKONH  MOTEHUMAJTbHOW  sIMe.
TynHenbHbIN 3G (DEKT.

21

6.2 dusuka atoma

3aKOHOMEPHOCTHU JIMHEWYaThIX CIEKTPOB,
o0oOmennas ¢opmyna banbmepa. Mopgenun artoma.
Omeitel Pesepdopaa. [Tocrymater bopa n mpumenenue
teopun bopa K BOZOPOIONOJOOHBIM  aTOMAaM.
3HaueHue U HemoctaTku Teopuu bopa. Atom




BOJIOPOAA B KBAHTOBOW MexaHMKe. KBaHTOBbIE uncia.
CnuH 3JIeKTpOHA, CIHMHOBOE KBAHTOBOE YHCIIO.
I[Tpunuun Ilaynu. Pacnpenenenue 5I€KTpOHOB B
aTOME IO COCTOSIHUAM. MHOIO3JIEKTPOHHBIE ATOMBI.
I[Ipunuun nDOCTpOEHUST MEPUOAUYECKON  TaOIMIIbI

Meunneneesna.
22 6.3  Dnementrsl  Qu3uku [ OCHOBBI 30HHOW TEOpHUs TBEPIbIX Tel. 3arOJIHEHUE
TBEPIIOTrO Tena 30H 3JleKTpoHaMU. [IpOBOJHUKH, NHMAIEKTPUKU U
noinynpoBogHuku. CoOCTBeHHass U IpUMECHas
MPOBOAUMOCTH MOJIYyIIPOBOHUKOB.
23 6.4 Onementel  ¢usuku | CTpoeHHE aTOMHOTO saApa. ATOMHOE W MacCOBOE
ATOMHOTO aapa U | YUCIO. S nepHble CHJIBL. DOHeprus CBS3U.
3JIEMEHTAPHBIX YACTHULL PagunoaktuBHOCT M ee 3akoHbl. PannoakTuBHOE

npespatueHue saep. [lonstue 06 ycroitunBoctu sapa.
SlnepHple peakuuM M UX OCHOBHbIE TuUIbl. LlenHas
peakuus JeneHus. SlnepHoe oOpyXue U sSaepHas
sHepretuka. [1poOiemsl ynpaBisieMoll TepMOsIIEpHOI
peaKkLuu. Kocmunueckoe U3JIy4eHue Tumnsl
B3aMMOJCUCTBUNA 3JIEMEHTAPHBIX YacTull. YacTuipl u
AHTUYACTHULIBI.

5.2. IlpakTuyeckue 3aHATHS

HaumMenoBaHue TeMbl

Coz[epx(aHHe TCMBbI

DeMeHTHI KHHEMATHUKA

Pemenue 3anau: Kunematuueckoe onvcaHue JBUKEHUS.
CKopoCTh, YCKOpPEHHE U €ro COCTaBJISIONIME IIpU
KPUBOJIMHEMHOM ABWXXEHMU. J[BUXKeHHE MaTepuaaibHOU
TOYKHU IO OKPYKHOCTH. YTJIOBasi CKOPOCTb U YIJIOBOE
YCKOPEHHE. CaBs3b JIMHEHHBIX u YTJIOBBIX
KUHEMATUYECKUX XaPaKTEPUCTUK.

3akonsl Hprotona. JlmHamuka | Pemienue 3agau: OcHOBHaAs 3ajgaya AuHaAMMKU. Macca,
YaCTHUIL UMITyJIbC, cuia. Bropoii 3akoH Hpl0TOHA Kak ypaBHEHUE

nBuxeHus. Tperuit 3akoH HetoroHa. Cuiibl B MEXaHUKE.
JuHamuka cucremsbl | Perienne 3amad:  3akoH  COXpaHEHUS  HMMITYJIbCA.
MaTepHaJbHBIX TOYeK. 3akKoHBI | MexaHudeckass paboTa U KUHETHYECKas DHEPrus.
COXpaHEHUS MormHocth. IloTeHumanbpHas 3Heprus. CBsI3b MEXIAY

KOHCEPBATUBHOW CHJIOM M TOTEHUHUAIBLHOW 3HEPrUEH.
3aKOH COXpaHEHMsl 3Heprud B MexaHuke. OCHOBHOM
3aKOH JIMHAMMKHU BpalllaTeJIbHOTO JBU)KeHHsS. MOMEHT
cusibl. MOMEHT uHepuuu TBEpAoro tena. Kunernueckas
SHEpPrus BpAIIATEIBHOIO JBHXXEHUS TBEPIAOTO Tela.

MomeHT umnyibca. YpaBHEHHE MOMEHTOB. 3aKOH
COXPAHEHU MOMEHTA UMITYJIbCA.

DJIeMEeHThl MEXaHUKH KuakocTeil | Pemenue 3ajau: VYpaBHeHue HEPa3pbIBHOCTH.
VYpaBuenue bepHymm.

[TpuHumme! cnienuanbHoOM Teopun | Permienue 3a1au: [TpeoOpazoBanus JlopeHna.

OTHOCUTEIIBHOCTH VYpaBHEeHUE [BUKEHUS  PEISTUBUCTCKOM  YaCTHIBI.

B3auMocBsi3b Maccel U OHCPI'Uu. ITonnas OHCPIusi
yacTulbl. B3auMocBsI3b OHCPI'MM U UMITYyJIbCAa

MI/IKpOCKOHH‘{eCKI/Ie COCTOSAHUA

Pemenne 3amau: OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-
KUHETUYECKOW  TEeOpuUu.  YpaBHEHHUE  COCTOSHUS
uaeadpbHoro rasza. CpenHsisi KUHETHYECKasi 3HEprus




MOJICKYIJI.

CraTtucTuyeckue pacrpeieneHus

Pemienue 3agau: CKOpPOCTH TEIUIOBOTO  JBMKCHUS
yactull. CpeHsisi KUHETHUYECKasl JSHEPrusi  YacCTHII.
Pacnpenenenne bonbpuMaHa 4acTUll B MOTEHUUATIBHOM
nosie (pacnpenenenue boabiimana). Bapomerpuueckast

dhopmyna.

3aKOHBI TEPMOJIUHAMUKU

Pemenne 3amau: BuyTpennsis sneprus. Pabora raza npu
n3MeHeHuu ooweéma. IlepBoe Hauamo TepMOIMHAMUKA U
€ro NpPUMEHEHHE K uszoIpoueccaM. [erIo€MKOCTb.
OHTponMs B TepMOAMHAMUKE. TemioBble MallIUHBI.
Huxn Kapno, repmuueckuit KII/[ TernoBoit MamHel.

DJeKTpocTaThKa

Pemenne 3agad: 3akoH coOXpaHEHHs 3apsiaa. 3aKOH
Kynona. Hanpsok€HHOCTh — 3JIGKTPUUYECKOTO  MOJIs.
IMpunuun cynepno3unuu. Teopema Taycca g
AJIEKTPOCTATUYECKOTO TIOJIS B BAKYYME U €€ IPUMCHCHHE
IS pacyeTa J3JIeKTpocTaTuueckux mnoseil. Pabora B
3nekTpocratuueckoM 1moje. IloreHuman. Pa3zHocTb
noteHranoB. CBsi3b HANPSHKEHHOCTH C MOTEHIIMAIOM.
DIIEKTPOEMKOCTD MIPOBOTHUKOB. KoHnneHcatopsl.
DONEeKTPOEMKOCTh OaTapen KOHJEHCATOPOB. ODHEPTHs
3apsKEHHOTO KOHAEHCATOpa U 3JIEKTPOCTATUYECKOTO
MOJISI.

ITocTOSIHHBIN 3JIEKTPUYECKUN TOK

Pemienne 3amau: 3akoH Owma it OZHOPOAHOTO M
HEOJHOPOAHOIO  yyacTKa  ILenu.  DJEKTPUYECKOe
CONPOTUBJIEHWE U NpoBOAMMOCTh. IlapamnensHoe u
MOCTIEA0BATENIPHOE COEIMHEHNWE IPOBOJHUKOB. 3aKOH
Ixoynsa-Jlenna. IpaBuna Kupxroda.

IIpupona MarHuTHOrO OIS

Pemienue 3amau: 3akon buo- CaBapa- Jlammaca.
[Tpuanun cynepno3duuuu. MarHutHoe 1nosie KpyroBoro
u npsMmoiuHeiHoro Toka. Cuna Awmmnepa. Cuia
JlopeHua. JIBukeHue 3apsiKeHHBIX YaCTHUL] B MATHUTHOM
noJe.

3aKOHBl  3JEKTPO- MATrHUTHOU
VHJTyKIIUH. VYpaBHeHus
Maxcaemnna

Pemenne 3agau: MaruuTtHbeiii moTok. 3akoH PDapajes
I 3JIeKTpoMarHuTHoW wuHaykiuu. [IpaBuno Jlenua.
Camounnykius. MHIyKTUBHOCTh. DHEPTUsl MATHUTHOTO
HOJIA.

I'apmoHnueckue koaeOaHus

Pemenue 3aJa4: YpaBHeHue CBOOOTHBIX
rapMOHUYECKHIX 9NIEKTPOMATHUTHBIX KOJIeOaHUH,
coOCTBeHHAs 4acToTa. Y paBHEHUE 3aTyXaloInX
JIEKTPOMATHUTHBIX KOJIEOAHUH, K03 purmeHT
3aTyXaHUs.

BomnHoBbIC IIPOLECCChI

Pemenue 3amad: YpaBHeHHE TUIOCKOM Oeryieil BOJIHBI.
DIIeKTPOMAaTrHUTHBIE BOJIHBI UX CBOiicTBa 5
XapaKTePUCTUKUA. DHEPTHS JIEKTPOMATHUTHBIX BOJIH.

I'eomerpuueckass u  BojHoBad | Pemienue 3amad: 3aKOHBI TI€OMETPUYECKOW OINTHUKH.

ONTHUKA Vcnosus MaKCUMyMa u MUHHUMYyMa npu
UHTEep(EepeHLINH. Hudpaxuust Ha KPYIJIOM
OTBEPCTUH, ONTHOM LETIN u OJHOMEPHOM
muppakuronHon  pemetke. [lomsipusatopbl. 3akoH
Marnoca. 3akon bprocrepa.

KBaHnToBbIe onTnueckue siBieHus | Pemenne  3agau: 3aKOHbI  M3JIy4eHHs]  aOCOIIOTHO




yepHoro Ttena (3akoH Credana- boirpliMaHa U 3aKoH

cmeiiennss Buna). ®opmyna Ilnanka. YpaBHeHue
DWHIITEeIHA U1 BHeITHeTro ¢poToaddekTa.
OCHOBBI KBAHTOBOUM MEXAHUKU Pemienue 3apau: Bonmuet ne bpoins. CooTHoleHue

HeompeneaeHHocTel ['eiizenOepra. DHeprus 4acTULIBl B
OTHOMEPHOU TPSIMOYTOJILHOM OeCKOHEYHO TIIyOOKOM
MOTEHIINAJILHOM SIME.

duszuka aroma

Pemenne 3amau: OO6oOmeHHas ¢opmyna baaemepa.
ITocrynatet bopa u npumeHenwe Tteopuum bopa K
BOJIOPOJIONIOIOOHBIM aTOMaM.

OneMeHTBl  (PU3UKKM ~ aTOMHOTO
siApa U 3JIEMEHTAPHBIX YaCTHLL

Pewienne 3amau: SnepHble cuibl. DHEprust CBS3M.
Hedexkt Maccel. 3aKOH pPaAMOAKTUBHOIO pacnaja.
ITepuon nonypacnana. I[lpaBuia cmeleHusl.

5.3. JIaGopaTopHble 3aHATHUS

Haunmenosanne TeMbl

CopepxaHue TeMbl

Beenenue B kypc puznku JlaGopatopHas pabora «OOpaboTka pe3yJbTaTOB
U3MEPEHUI».

3akonbl Hprorona. [unamuka | JlabopatopHasi pabota: «I[IpoBepka BTOpOro 3akoHa

YACTHUII HrroToHa Ha maiuHe ATBy1a».

JuHaMmuka cucremsl | JlabopatopHas paboTa «3yuenue 3aKOHOB

MaTepHaAJIbHBIX TOYEK. 3aKOHBI [ COXpaHEHUS IIPU yIape MapoB.

COXpaHEHUS Jlabopatopnas pabora «/3ydyeHne OCHOBHOI'O 3aKOHA

JUHAMHWKUA BpallaTeIbHOrO JBWIKCHHS Ha MAasTHUKE
O6epbekay.

JlaGopaTtopnas pabora «3yuenue 3aKOHOB
COXpAaHEHUS MOMEHTAa UMITyJIbCAa U DSHEPTrUU TPHU
MMOMOIIM KPYTUIBHOTO MasITHUKAY.
JlaGopatopnas  pabota  «OmpeneneHue
UMITYJIbCA THPOCKOTIAY.

JlaGopaTtopnas pabota «IIpoBepka 3aKkoHa COXpaHEHUS
SHEPruu Ha MasiTHUKe MakcBeiay.

JlaGopatopnas  pabora «OmpeneleHue MOMEHTa
WHEPIMH TeJI TP MIOMOIIU KPYTUIHHOTO MasiTHUKA.

MOMCHTA

20OCHOBBI TEPMOJMHAMUKHU

JlaGopatopnass pabota
anuadaTe»

«Ornpenenenue moxazaTens

PeanbHbie rasnl,
TBCPAbIC TCIIA

KUIAKOCTH U

JlaGopaTtopHas pabota «OmnpeaeneHue koddduireHTa
BSI3KOCTH MeTo/1oM CTOoKca»

DJeKTpOoCTaTUKa

IToCTOSIHHBIN 3JIEKTPUYECKUM TOK

JIabopartopnas pabota «HccnenoBanue
JIEKTPOCTATUYECKOTO MOJIS.

JlabopatopHas pabora «HccnenoBanue
CETHETOAIEKTPUIECKHIX CBOMCTB TPUTIUIIMHCYIb(daTa
Jlabopatopnass pabora «OmpeneneHue yAeIbHOTO
CONPOTHUBJIEHUS] METAININYECKOTO TPOBOHUKA.
JlabopatopHas pabora «HccnenoBanue
HEOJTHOPOTHOTO YUaCTKa LS.

JlaGopaTtopnas paboTta «HccnengoBanue KIIQ

HMCTOYHHUKA TOKa»

HpI/Ipoz[a MAarduTHOTI'O ITOJIA

Jlabopatopnas paborta «OnpeneaeHue ropu30HTAIBHON
COCTABJISIFOIIEH  HAMPSHKEHHOCTH MATHUTHOTO  TIOJIS




3emutn».

Jlabopatopnass  pabora  «M3MepeHMe  WHAYKIIUU
MarHUTHOTO TIOJISI 3JIEKTPOANHAMOMETPOM.
Jlabopatopnas pabota «M3ydenne a¢pdexra Xommar.
Jlabopatopnass pabora «OmpeneneHue YAeIbHOTO
3apsiga AJMeKTpOHAa METOAOM MAarHUTHOW (OKYyCHpPOBKHU
SIIEKTPOHHBIX ITYIKOBY.

MarsuTHble CBOIICTBA BENIECTBA

Jlabopatopnass pabora «l/3yueHue 3aBUCUMOCTH
MarHUTHOM MPOHHUIIAEMOCTH  (eppOMarHeTuKa OT
HAIPS)KEHHOCTH MArHUTHOTO TTOJISD»

I'eomeTpruueckass ©  BOJHOBad
OITUKA

Jlabopatopnass pabora «M3yuenume wuHTEpDhEepeHITNN
CBETa Ha YCTaHOBKe ¢ Ounpusmoit @penens».
JlaGopatopnas  pabora  «OmpeneneHue  paamyca
KPUBU3HBI JIMH3BI 11O KOJIbIIaM HbroToHa».
JlaGopatopnas pabora «OrnpeneneHrue JIMHBI BOJIHBI
CBeTa MPH OMOIITY TUPPAKIIMOHHON PEIIETKI.
Jlabopatopnas pabota «/3yuyenne 3akona Maimtoca».

KBaHTOBBIEC OIITUYECKHUE SIBICHUS

JlabopatopHass ~ pabora  «M3yueHue  BHEIIHETO
dbotoaddexTar.

dusuka atoma

JlaGopatopnas paborta «M3yueHue crekTpa aroma
BOJIOPO/Ia U OTpeieieHne OCTOsIHHOM Punbepray.

DneMeHTHI (PU3UKHN TBEPIOTO TeTa

Jlabopatopnas pabora «M3yueHue TteMmnepaTypHOI

3aBUCUMOCTH CONIPOTHUBJICHUS MeTaia u
IOJTYIPOBOHUKAY.

JlabopatopHasi pabora «M3yueHwe BHYTPEHHEIO
dboroapdexTar.

JlaGopatopnass pabora «M3yuyeHue BEHTUJIBHOTO
dboroapdexTar.

OnemMeHThl  (U3UKU  ATOMHOTO
S7Ipa | 3JIEMEHTAPHBIX YACTHII

JlaGopatopHas pabota «OmpeaeneHrue MaKCUMalIbHOM
9HEPTHH OeTa-CIeKTpa MO TOJIIHUHE CIIOS TTOJIOBUHHOTO
ociabIeHus».

6. CAMOCTOSATEJBHASA PABOTA

Ne | HaumeHoBaHUME TEMBI Coneprxanue Tembl (paszzaena) TpynoemkocTs
/11 (paznena) B
AKaJeMUYECKUX
yacax
1 Beenenne B kypc | [loaroroBka K MOPAKTUYECKUM 3AHSITUSIM. | 2
[11)56370:971 IToarotoBka W odgOopMIIEHHE OTYETOB IO
nmabopatopubsiM paboram. IloaroroBka k
9K3aMEHY.
2 l.®usznueckue OcHOBHI | [loAroToBKa K NPAKTUYECKUM 3aHSATUSIM. | 8
MEXaHUKHU IlogrotoBka K KOHTPOJBbHONH  paboTe.
1.1 OnemenTsl | [TogroToBka K 3K3amMeHy.
KUHEMAaTUKU
3 1.2 3akonsl Hptorona. |IlogrotoBka K NpPaKTHUUYECKUM 3aHATHUSM. | 8
JlnHaMuKa 4acTuIl IToaroToBka W odopMIIEHHE OTYETOB IO
nmabopatopueiM  paboram.IloaroroBka K
KOHTpOJbHOU paborte. IloaroroBka k
sk3aMeHy. CaMoCTOsITeIbHOE  H3y4YeHUe




OTJENIbHBIX TeM: rpadguyeckoe
MpeACTaBIIEHUE SHEPTUU.

4 1.3 Hunamuka | [ToarotoBka K HOpaKTUYECKUM 3aHSTUSM. | 8
CUCTEMBI ITonroroBka u odopMieHHEe OTYETOB IO
MaTepHaJIbHBIX TOYeK. | JabopaTopHbiM paboTam. IloaroroBka k
3aKOHBI COXpAaHEHUS KOHTpOJbHOU pabote. IloaroroBka K

sk3aMeHy. CaMoOCTOSITeIbHOE  H3y4YeHUe
OTHEJIbHBIX TEM: yJ1ap aOCOIIOTHO YIPYTUX U
HEYIIPYTUX TeJl.

CBobopanbie ocu. ['mpockor.

5 1.4 OneMeHThI | [ToAroToBka K MNPAKTUYECKUM 3aHSITHUAM. | 8

MexaHuKM xkuakocren | [logroroska K KOHTPOJIbHOMN
pabore.Ilonroroska K 9K3aMEHY.
CaMocTOsTeIbHOE  U3yUY€HUE  OTAETbHBIX
TEM: JAMUHAPHOE U TYpOYJIEHTHOE TeueHUe
xuakoctu. Yucno PeitHonbaca

6 1.5 [Tpunnunsi | [TogroroBka K MPAKTUYECKUM | 8
crenuanbHON  Teopuu | 3aHsaTUsAM.IloArotoBka K  KOHTPOJIbHOM
OTHOCUTEIIBHOCTH pabote.Ilonroroska K 9K3aMEHY.

CaMocCTOSTEIbHOE  U3YyYE€HUE  OTAEIBbHBIX
TEM: CIEICTBUS M3  MpeoOdpa3oBaHMIA
Jlopenua: OJHOBPEMEHHOCTh u
JUTUTEIbHOCTh COOBITUI B Pa3HbBIX CHCTEMax
OTCYeTa.

7 2.1 Monexynsapnas | [lonroroBka K MPaKTUYECKUM | 8
¢busuka u | 3ansatusMm.IlonrotoBka K  KOHTPOJIBHOMU
TEPMOJMHAMUKA pabote. IToaroToBka K s3K3aMeHy.

2.1
Mukpockonuueckue
COCTOSIHUS

8 2.2 Cratuctuueckue | [TonroToBka K NPaKTHYECKUM 3aHATUSIM. | 8

pacnpeneneHus ITogrotoBKa K  KOHTPOJIBHOW  paborte.
IToaroroBka k 3k3ameHy. CaMOCTOSITENIbHOE
M3yYEHUE OTIEIbHBIX TEM: CPEAHEE YMCIIO
CTOJIKHOBEHUI u cpenHsis JUTUHA
CBOOOHOTO Mpobera MOJIeKYJI.

9 2.3 3akonsl | [TogrotoBka k npakThUdeckuM 3aHATHSAM. | 10

TEPMOANHAMUKH ITonroroBka u odopMieHre OTYETOB IO
nabopaTtopHbiM paboTam. Iloaroroska K
KOHTPOJIbHOM pabote.Ilonroroska K
JK3aMEHY.

10 | 2.4 Peanbuble ra3swbl, | [lonroroBka k mnOpakTUyeckum 3aHATUSIM. | 10
Kugkoct u TBepable | [lonroroBka u odopmiieHHe OTYETOB IO
Tena nmabopatopHeiM  paboram.IloaroTroBka K

KOHTPOJIBHOU pabore.lToaroroska K
sk3ameHy. (CamMOCTOSTEIbHOE  M3y4YEHHUE
OTJEJIbHBIX TEM: CBOMCTBA KUIKOCTEH.

Cur: Hcnapenue, cyonmuMmanus u
kpuctaumzauus.  Kpucramnuueckue U
aMmop(HbIe Tema.

11 |[3. DOnexkrpuyectBo U |IloaroroBka kK NpaKTUYECKUM 3aHATHUSM. | 12




MarHeTu3M
3.1 DnekTpocraTuka

IToarotoBka u odopMiileHHE OTYETOB IO
nabopatopHbsiM paboram. IloaroroBka K
KOHTpOJbHOUW paborte. IloaroroBka K
sk3aMeny. CaMOCTOSITEeIbHOE M3y4YeHUe
OTIENIbHBIX TEM: : CETHETOIICKTPUKH.

12

32 ITocTosHHEBINI
3JIEKTPUYECKUIN TOK

[ToaroToBka K NPaKTUUECKHM 3aHSTHUSIM.
IMonroroBka u o(OpPMIICHHE OTYETOB I10
nmaboparopubiM paboram. IloaroroBka k
KOHTpOJIbHOM  pabore. IloaroroBka k
9K3aMEHY.

13

33 ITpupona
MarHUTHOTO TTOJIs

[ToaroToBKa K TPAKTUUECKHM 3aHSTHUSIM.
[TonroroBka u odopMiIeHre OTUYETOB IO
nabopatopubiM pabotam. Iloaroroeka k
KOHTpOJbHOU pabote. IloaroroBka k
sk3aMeHy.CaMOCTOSITEIbHOE M3y4YeHUe
OTICITBHBIX  TEM: IBWIKEHUE  3apsHKCHHBIX
YaCTUI] B MATHUTHOM TIOJIE.

10

14

34 MaruutHbie
CBOICTBA BELIECTBA

[TonroroBka u odopMIIEHHE OTUYETOB IO
nmabopatopHeiM  paboram.IloaroTroBka K
9K3aMEHY.

15

3.5 3aKOHBI
3JIEKTPOMArHUTHOM
UHAYKIUHA. Y PABHEHMUS
MaxcBemna

[ToarotoBka K MPAKTUUECKUM 3aHSTUSIM.
[MTonroroska K KOHTPOJIBHOM
pabore.ITonroroBka K 9K3aMEHY.
CaMOCTOSITEeIbHOE M3yUYeHHE  OTACIBHBIX
TEeM: BUXpeBble TOKH. MX TmpuMeHeHue u
O0opbpba ¢ HUMH.

16

4. KonebGaHus U BOJIHBI
4.1 I'apmonnueckne
KoJe0aHus

IlogroroBka K MNPAKTUYECKUM 3aAHATHUSM.
ITonroroska K KOHTPOJIBHOMN
pabote.lloaroroska K JK3aMEHY.
CaMoCTOSTEIbHOE  U3YYEHUE  OTHEIIbHBIX
TEM: MOJEIN MEXaHUYECKUX FaPMOHUYECKHUX
OCLIMJUIATOPOB (MaTeMaTHUUYECKUH,
MPYKUHHBINA U GU3UIECKUN MASITHUKH).

17

4.2
IIPOLIECCHI

BoiHOBEBIE

IToaroroBka K MPAKTUUECKUM 3aHSTUSIM.
IlogrotoBka K KOHTpPOJBbHONH  paboTe.
IToaroroBka k 3x3ameny. CaMoOCTOSITETbHOE
U3yUYEHUE OTIEJbHBIX TEM: CTOSIYME BOJIHBI.
3BYKOBBI€ BOJIHBI.

11

18

5. OnTuka
5.1 I'eomeTrpu-ueckas u
BOJIHOBAS ONTHKA

[ToaroToBka K NPAKTUUECKHM 3aHSTHUSIM.
[TonrotoBka u odopMIeHHE OTUYETOB IO
nmaboparopubiM paboram. IloaroroBka k
KOHTPOJIbHOM pa6ote. [Toaroroska K
3a4eTy. CaMocTrosTebHOe U3y4yeHue
OTHENIbHBIX TEM: 3aKOHbl T'€OMETPHYECKOMN
ontuku. 3oubl Dpenens. dudpakuus
®penens Ha KpYIJIoM OTBEPCTUH.
Hudpakuus dpayHrodepa Ha OAHOH IIeTU
U IUGPAKIIMOHHON pelleTKe.

11

19

5.2 KBauTtoBbie
OIITUYECKUE SIBJICHUS

[TonroroBka K TMPAKTUYECKUM 3aHSITHUSIM.
[TonroroBka u odopMieHHe OTYETOB IO
nabopaTtopHbiM  paboTram. [loaroroBka

11




KOHTpoJIbHOM  paborte. IloaroroBka k
sk3aMeHy. CaMocCTosITeIbHOE  U3YyUYCHHUE
OTHENIbHBIX TE€M: OINTHUYECKAs MUPOMETPHS.
Tennosele ucrounuku csera. [lpumenenue
dhotoaddexra.

20 | 6. ®uszuka aroma, | [ToaroroBka K MPaKTUYECKUM 3aHSATUAM. |
atomHoro sapa U | [logroroBka u odopmileHHEe OTYETOB IO
3JIEMEHTApHBIX YacTull | JabopaTopHbiM paboTtam. [ToaroroBka
6.1 OCHOBBI | KOHTPOJIBHOU paborte.IToaroroska K
KBAaHTOBOM MEXaHUKU | IK3aMEHY.

21 | 6.2 ®usuka aroma ITogroroBka K MNpaKTUUYECKUM 3aHATHAM. | 11
IToarotoBka W odopMIIeHHE OTYETOB IO
nmabopaTtopusiM  pabotam. [logroroBka K
KOHTpoJIbHOW  pabote. IloaroroBka k
sk3aMeHy. CaMoCTOsITeIbHOE  U3YyUYCHHUE

OTAETTbHBIX TEM: CIIOHTaHHOE u
BBIHYKICHHOE U3IIy4YeHue aToma.
Onrtuueckue KBaHTOBBIE TeHEepaTOPbI
(Jtazepsnr).
22 [ 6.3 DOnements! ¢usuku | [lonrotoBka m odopmiieHne OT4EeTOB 1O | 8
TBEPAOrO Tena nmabopatopubiM  paboram.IloaroroBka K
sk3amMeHy.CaMOoCTOsITeIbHOE U3y4eHUE

OTACJIbHBIX TCM: coOCTBeHHAs U IIpuMcCHasd
IPOBOANMOCTD IMMOJIYIIPOBOJIHUKOB

23 [ 6.4 DOnements! ¢usuku | [loaroroBka k mnpakTHuecKuM 3aHATUSIM. | 10
atoMHoro  snapa  u | I[loaroroBka u odopmiieHue OTYETOB IO
3JIEMEHTApPHBIX YacTull | JabopatopHbiM paboTtam. [lonroroBka kK
KOHTPOJIBHOU pabore.Ilonroroska K
sk3aMeHy. CaMOCTOATEIBbHOE  M3y4eHUE
OTHEJIbHBIX TEM:: PaJMOAKTUBHOCTb M €€
3aKOHBI

7. OBPA30OBATEJIBHBIE TEXHOJIOTUUN
WuTterpanbHas MoJenb 00pa30BaTEIBHOTO Mpollecca IO JUCHUILIMHE  (HOPMHPYIOT
TEXHOJIOTHMM METOJIOJIOTUYECKOTO YPOBHS: MOJIYJBHO- PEUTHHIOBOE OOYUYCHUE, TEXHOIOTHS
MO3TAaITHOTO (POPMUPOBAHUSI YMCTBEHHBIX JACHUCTBUINA, TEXHOJOTHS Pa3BUBAIOIIETO OOYUYCHUS,
3JIEMEHTBI TEXHOJIOTHUU PA3BUTHSI KPUTUUYECKOTO MBIIIUICHHS, CAMOYIIPABIICHHE
[Ipu yTeHMM JEKLUMI MO JaHHOW JMCIUIUIMHE HCIIOJIb3yeTCs aKTUBHBIC METOIbI OOyUeHHMS:
poOJieMHas JIEKIUs, JISKIIUS MPE3eHTAIUs C UCITOJIb30BAHUEM BCIIOMOTATEIIBHBIX CPEICTB.
Ilepen wusydyeHueM paszaena oOo3HayaeTcss MpoOjIeMa, Ha peElIeHue KOTOpoul OyaeT
HaIpaBJICH BECh MOCIEAYIONIMN MaTepwaj JaHHOrO paszdena. I[lpw mocraHoBKe 3agauu
MOJKET MCIOJIb30BAThCSA JEMOHCTPAIIMOHHBIN SKCIIEPUMEHT.
Ha npakTtudeckux U 1a0OpPaTOPHBIX 3aHSATHUSIX HCIOJB3YETCS METOJ TPYIIIOBOTO PEIICHHS
TBOPYECKUX 3aJ1au, METO/T 1c0aTOB.
[Tpu mpoBeneHny 1a00PATOPHBIX 3aHATHH CTYJICHTaM BBIAAETCS 3aJlaHue IS IIOATOTOBKH K
BBITTOJIHEHHIO J1abopaTopHOi paboThl. Ilepen BhImoiHEHHEM pabOTHI ¢ TperojaBaTeiieM
oOcyxmaeTcs 1ellb paboThl W Xoa ee BbIMoiHeHUs. Ha asrame 3amuThl paOOTHI CTYIEHT
CaMOCTOSITE]IbHO aHAJIM3UPYET JOCTUTHYTBIE pe3yJIbTaThl C Pa3HbIX TOYEK 3PCHUS,
BBIJIBUTAET THUIIOTE3bI U JCITaCT BBIBOIBI, HICXOS U3 LIeJIU PabOTHI.
[Tpu uTeHNY JIEKIIUIA UCTIONIB3YIOTCS MYJIbTUMEIUIHBIC TTPE3CHTAIINH, BUACO-IEMOHCTPAITUH.
B yueOHOM mpolecce MO AAHHOW MUCHUIUIMHE HCHOJB3YIOTCS UH(POPMAIIMOHHBIE
TEXHOJIOTHH MPH OPraHU3allii KOMMYHHUKAIIMU CO CTYJEHTAMU IS BbIAAYU PEKOMEHIAIUi
1 KOHCYJIbTHPOBAHUS, TIPEAOCTABIICHUS HH(OPMAIIHH.



ITpn pa3paboTke JIEKUMOHHBIX M MPAKTUYECKUX 3aHSATUN HCIOJIb3YIOTCS MaTepHasbl
EKTPOHHBIX OWOIMOTEK M JJIEKTPOHHBbIE 0a3bl y4yeOHO- METOJMUYECKHUX PECYpPCOB,
yYKa3aHHBIX B 1.9 HacToOsIEd MporpaMMbl, a TaKXe 3JIEKTPOHHBIM pecypc OMOIMOTEKH
AMI'Y. TlepeuucieHHble  3JIEGKTPOHHBIE  PECYpChbl  TaKXKe€  PEKOMEHAYIOTCS IS
CaMOTOATOTOBKH CTYAEHTOB.
Ha 3aHsaTUSX TPUMEHSIOTCS UHHOBALIMOHHBIE METO/Ibl KOHTPOJISI: KOMIIBIOTEPHOE UHTEPHET-
TECTUPOBAHUE.

8. OUEHOYHBIE CPEJCTBA JIJI IPOMEXYTOYHOM ATTECTALIUU
Bompocs! k ak3ameny (1 cemectp)
I.Mopgenu B wMexanuke. CucremMa otcyera. TpaekTopus, IyTb, I€pEMEILECHUE.
KunemaTtuueckue ypaBHEHUsS  ABWKEHUA. JIBU)KeHME  MaTepuUaIbHONW  TOUKH IO
IIPOU3BOJIBHON TPAEKTOPUU. MTHOBEHHAS U CPEIHSS CKOPOCTH.
2. YCKOpeHME U ero cocTaBistomue. Buapl ABHMKEHUIA.
3. [IpsimonuHeiiHOE pPAaBHOMEPHOE U paBHOIlEpeMeHHOe ABMkeHue. Kunemartnmueckue
ypaBHEHMUSI.
4.J1BrKeHre MaTepuajbHOM TOYKHM MO OKPYKHOCTH. YTJIOBasi CKOPOCTb, KNHEMATHUYECKOE
YpPaBHEHME pPABHOMEPHOIO  BpAUIEHUs, 4YacTOTa, IEpUOd. YIJIOBOE  YCKOPEHHE.
KunemaTtnueckoe ypaBHeHUE paBHOINEPEMEHHOrO BpaleHusi. CBs3b YIJIOBBIX M JIMHEWHBIX
BEJIUYUH.
5. IlepBbiii 3axkoH HperoTona. Macca. Cuia. Btopoit 3akoH Hperoortona. Ilpunumn
HE3aBHCUMOCTH JeiicTBus cuil. Tperuit 3akoH HetotoHa. Cuiibl B MEXaHHKE.
6. Hedopmarnus TBepaoro tena. Cumna ynpyroctu. 3akoH ['yka. JluarpamMmma HanmpsipKeHU.
7. Cucrema MaTepualibHbIX ToueK. LleHTp Macc. 3akoH ABUKEHUS LIEHTpa Macc.
8. MmynibC cUCTEMBI MaTepHUAIbHBIX TOUEK. Y PABHEHUE ABUKEHUSI CUCTEMbI MAaTepHUATIbHBIX
TOYEK. 3aKOH COXPAHEHUS UMITYJIbCA.
9. Mexanuueckasi paboTa, MoITHOCTh. KOHCEepBaTHBHBIE U HEKOHCEPBATUBHBIE CHUJIBI.
10.Kunetnueckas u noreHuuanbHas 3Heprus. IlonHas sHeprust cucteMbl. 3aKOH COXPaHEHUS
U NPEBPAIIEHUS MEXAHUYECKON SHEPTUH.
11. Yaap aGcoat0THO yIPyTUX U HEYIIPYTUX Tell.
12. BpaiarenbHoe ABM)KEHUE TBEpAOro Tena. MomeHT cuiibl. OCHOBHOM 3aKOH JMHAMUKU
BpAIIATEIBHOIO IBM)XEHUSI TBEPAOrO Tejla. MOMEHT MHEpUMU. MOMEHT MHEPLMU TBEPABIX
Ten npocreitieit hpopmel. Teopema IlTeitHepa.
13. MOMEHT uMITyJIbCa U 3aKOH €ro COXpaHeHHus. YpaBHeHHE MOMEHTOB. CBOOOAHBIE OCU
BpaueHus. ['mpockon. Ipeneccust rupockona.
14. PaGota mpu BpamaTeJIbHOM [BIDKEHUM TBepaoro Ttena. KunHeruueckass sHeprus
BpallleHUs. DHEPTUS MMOCTYMATEIbHO-BPAIIATEIILHOTO JIBUKEHUS.
15. ®usnueckne MoAeNM B TUAPOJMHAMUKE. YPABHEHUE HEPA3PBIBHOCTU. Buubl TeueHus
xkuakoctu. Hucio PeliHomnbaca. YpaBHeHre bepHyuin U ero mpuMeHEHHUE.
16. Iloctynatel cnenuanbHOM Teopun oTHOcUTenbHOCTH. I[IpeoOpazoBanus JlopeHia.
CnencrBuss u3 mpeoOpaszoBanuii JlopeHIIa: OJHOBPEMEHHOCTb COOBITUM, IJIUTEIIBHOCTH
COOBITUI B pa3HBIX CUCTEMAaX OTCYETA.
17. OcHOBHOE  ypaBHEHME  PEIATUBUCTCKON  JAMHAMUKM  MAaTepUAIbHOM  TOUKH.
PensgtuBucTckuii UMIyabc. 3aKOH B3aUMOCBSI3M MACChl U SHEPTUU.
18. OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO- KUHETUYECKON Teopuu ra3oB. MaeanbHblil ras.
Cucrema TEpMOAMHAMUYECKUX MapaMeTpoB. OIBITHBIE 3aKOHbl HWACAJIBHOIO Tasa.
VpaBHeHHe COCTOSIHMS JIsI TMPOM3BOJIBHOM Macchl ras3a (ypaBHeHHe MeHeneeBa-
Knaneiipona).
19. OcHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON Teopuu razoB. CpeaHeKkBagpaTUyHas
CKOPOCTB IBMKEHUS MOJIEKYJI U UX CPEIHSSI KHHETUYECKasl SHEPTHUsl.
20. 3akoH MakcBemna [ paclpeleseHUs] MOJIEKYJI MIEaIbHOTO Ta3a MO CKOPOCTAM
TEIUIOBOTO JIBUKEHUS. Hawubomnee BEpOSITHAS, cpenHeapudmeTrieckast "
CpeIHEeKBaJgpaTUYHAasA CKOPOCTH.
21. BHyTpeHHss1 BSHeprusi TepMOAWHAMMYECKOW cucrtembl. Yucimo creneHelr CBOOObI
MOJIEKYJI. 3aKOH PAaBHOMEPHOI'O PACHpEAENICHUs] SHEPIUU MO CTENEHSIM CBOOOJBI MOJIEKYJL.
BHyTpenHss 3HEprus NpOU3BOJIbHONU MACChI Ta3a.



22. IlepBoe Hayaao TepMOAMHAMUKHU. PaboTa rasa rnpu usMeHeHuu ero oobema.

23. TenoeMKOCTb yAelIbHaAs U MOJIsIpHas. Y paBHeHue Maliepa. OTHOLIEHUE TEIIOEMKOCTEN.
24. AnnabatHblii nipotiecc. [TpuMeHeHre nepBoro Havyajaa TEPMOAMHAMHUKH K aguabaTHOMY
Mpolieccy.

25. O6paTtuMsble 1 HeOOpaTHUMBbIE ITpoLiecChl. Bropoe Hayaao TepMOAMHAMUKHI. DHTPOIMUSI.
26. PeanpbHplil ra3. Cuiibl 1 TOTEHUUATBHAS S3HEPTUS MEXMOJIEKYJISIPHOTO B3aUMO/IEUCTBUSI.
YpaBHenue Ban-nep-Baanbsca. M3otepmbl Ban-gep-Baanbsca u ux ananmms.

27. CBoiicTBa )kuakoctend. [ToBepXHOCTHOE HATSIKEHHUE.

28. Ucnapenue, cyonumanus 1 Kpucraummsanus. Kpucraminueckue u amopdHble Tena.
Bomnpocs! k sk3aMeny (2 cemecTp)

1.OCHOBHBIE MOJIOKEHUS 3JIEKTPOCTATUKHU. 3apsii M €ro CBOWCTBA. 3aKOH COXpPAaHEHUSs
3apsaa. 3akoH Kynona. Dnexkrpocratuueckoe nosie. HanpsskeHHOCTh 371€KTPOCTATUUECKOTO
nojist. CusioBble TMHUM 1011, [TpuHIMI Cyneprno3uIinuy 3JIEKTPOCTATHYECKUX MTOJIEH.
2.ITotox BekTOpa HamnpsbkeHHocTH. Teopema [Maycca miist 3JI€KTPOCTATUYECKOTO MOJIST B
BaKyyMe B MHTET paJIbHOU (hopMe.

3.PaGora 1o nepememieHHI0 3apsna B AseKTpocraTtuyeckoMm  nose.  IloreHuman
3JIEKTPOCTATUYECKOTO OJIA. PaszHocTth  moTeHIMAIOB. Hupkynsiuus  BeKTOpa
HaMNpsSHKEHHOCTU AJIEKTPOCTATUYECKOTO MOJISI. [ToTeHuuanbHbIN XapaxkTep
3JIEKTPOCTATUYECKOTO TOJISI.

4. DOKBUNIOTEHIIMATIBHBIE TIOBEPXHOCTH. B3amMmHas oOpHeHTanus CUJIOBBIX JIMHUA W
9KBUIIOTEHIMAIBHBIX MOBEpXHOCTEH. CBA3b HAMPSHKEHHOCTH W MoTeHuuana. IloHsTtue o
rpaJiueHTe MoTeH1raaa. Beruucienue pa3HOCTH MOTEHITUAIIOB.

S.AU2NEKTpUKM B 3JeKTpocTtaTtuyeckoM  mose.  [lomsipuzaumsi  OUAIEKTPUKOB.
[TonsipuzoBaHHOCTh  (BEKTOp mojspuzanuu). JusnekTpuueckas MNPOHUIAEMOCTh U
BOCITPUUMYHUBOCTb.

6.27eKkTpuueckoe cMelleHue  (JIeKTpuyeckas umHAyKous). Teopema Taycca  mis
3IEKTPOCTATUUYECKOTO TIOJISl B Cpeie.

7. CerHeTo3JIeKTPUKHU.

8.Pacnipenenenue 3apsa0oB B IPOBOJHMKAX. 3apsDKEHHBIM NpoBOAHUK. [TpoBOOHMKU BO
BHEIIHEM 3JIEKTPOCTATUUECKOM MOJIE. DIIEKTPOCTATUUECKAS] MHAYKLHUS.

9.911eKTPOEMKOCTh. DIEKTPOEMKOCTh YEAUHEHHOTO IMMPOBOJHUKA. DJIEKTPOEMKOCTh CUCTEMBbI
U3 IBYX 3apsbkeHHbIX Tel. KoHneHcaTopsl. DIeKTpoeMKOCTh KoHaeHcaTopa. [lapamiensHoe
1 TIOCJIeI0BATEIbHOE COeIMHEHNE KOHEHCATOPOB.

10. DHeprus cucremMbl 3apsiA0B, YEAUHEHHOIO NPOBOJHMKA M KOHAEHCATOpA. DHEPrus
NEKTPOCTATUYECKOTO MoJIsl. OOBEMHAS TUIOTHOCTD SHEPTUM AIEKTPOCTATUYECKOTO TTOJISI.

11. TToCTOSITHHBIN  3IEKTPUYECKUN TOK. YCIOBUS BO3HMKHOBEHUS U CYIIECTBOBAHUS
anekTpudeckoro Toka. Cuia toka. [ImotHocTh TOoKa. 3akoH OMa 71 OJTHOPOJITHOTO ydyacTKa
LIETIH.

12..ConpoTuBIIeHHE MNPOBOAHUKOB. 3aBUCUMOCTb COINPOTHUBIIEHUSI IPOBOJHMKA OT
teMriepatypsl. CsepxnpoBoaumocTb. IlocrmegoBartenbHoe MW NapaUIEIbHOE COEAMHEHUE
MPOBOIHUKOB.

13. CropoHHue cuibl. DAC U HampsbkeHue. 3akoH OMa I HEOJTHOPOJHOTO y4YacTKa Lenu
(060011IeHHbBIN 3aKk0H OMa) U CIIEICTBUS U3 HETO.

14.PaboTa u MmomtHOCTh TOKA. 3akoH Jlxoyns-Jlenua.

15.ITpaBuna Kupxroda mns paserBieHHbIX 1eneil. [Ipumenenue mpaBun Kupxroda mis
pacueTa pa3BeTBICHHBIX AIEKTPUUECKUX 1IETeH.

16.MaruutHoe ToJIe €ro CBOMCTBA W XapaKTEPUCTHKU. JIMHUM MarHUTHOW WHIYKIIMH.
[TpuHIMI cyneprno3nuuu.

17. 3akon buo- CaBapa- Jlammmaca. MarHutHoe noJie NPsIMOJIMHENHOIO TOKA, KPyroBOr'O
TOKa.

18. Cunna Amrniepa. MarHuTHOE B3aUMOJIEUCTBUE MAPAJITIEIbHBIX TOKOB.

19. MarnuTtHoe nose aBuxyierocs 3apsaa. Cuna Jlopenua. JIBrkeHne 3apsykeHHbIX YaCTHUIL
B MarHUTHOM IIOJI€.

20. LHupxynsauus BEKTOpa HANPSHKEHHOCTh MATHUTHOTO TI0JIs. 3aKOH MOJIHOIO TOKA.

21. IToTok BeKTOpa HANPSY)KEHHOCTM MAarHUTHOro noissi. Teopema I'aycca nisg MarHuTHOro



nosns. Pabora no nepeMenieHnio NMpoOBOJHNUKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJIE.

22. MarHuTHble MOMEHTBI 3JIEKTPOHOB U aTOMOB. Tunbl MarHetukoB. HamarHuumBaHue
MAarHeTUKOB. DJIEMEHTAPHAs TEOPUS AUa- U apaMarHeTu3Ma.

23. ®eppoOMArHeTUKU U UX CBOMCTBA. DJIeMeHTapHas Teopust peppomMarHeTusma.

24. SIBnenue 31eKTpoMarHUTHON MHAYKIMU. [Tpuunnsl nosBienus D C nHayKuuu. 3aKoH
®apanpes. I1pasuio JleHna.

25. SIBnenue caMouHAyKIMU. MHAYKTUBHOCTDE. DHEPrUsi MATHUTHOTO IOJIA.

26. BuxpeBoe anektpuueckoe mnoise. Tok cmemenus. CucreMa ypaBHeHUM MakcBenna miist
3JIEKTPOMATrHUTHOTO MOJISI U UX (PUBUUYECKUIN CMBICII.

Bomnpocs k 33ameny (3 cemectp)

l.ITonsatue o KoebaTenbHBIX Mpoleccax. EAMHBIA MOAXOA K KOJeOAHUSM Ppa3IUIHON
dbusndeckoii  mpupoanl. Buabl  komeOaHuii. ['apMoHMYecKMe  KOJeOaHUS U UX
XapaKTEPUCTUKHU.

2. uddepeHuuanbHoe ypaBHEHHE CBOOOIHBIX KoJIeOaHMN U ero pemieHue. Mojenn
MEXaHUYECKMX TapMOHUYECKHUX  OCLHWUISITOPOB (MAaTEeMAaTHUYECKUM, TMPYXKUHHBIA U
(bu3nuecKuii MasiTHUKH).

3. CBoGOIHBIE 3IEKTPOMATrHUTHBIE KOJIeOaHUs B KOJIeOaTEIbHOM KOHTYDE.

4. InddepeHunanbHoe ypaBHEHHE 3aTyXalOIUX KoJeOaHUH. XapaKTEPUCTUKU U MPUUYUHBI
3aTyXaHus B KojeOaTeIbHbIX CUCTEMAaX (MEXaHUYECKOHN U 3JIEKTPOMATHUTHOM KOHTYPE).

5. BeIHYXaeHHBIE KOJeOaHUs B 3JIEKTPOMATHUTHOM KOHTYpe. Pe30HaHC HaNpsHKeHUil.

6 BonHoBeie mnporecchl. Ilonepeunble M NMPOAOIBHBIE BOJHBL. YIIpyras rapMOHUYECKas
BoJiHa. [{nnHa BosHbl. berymas BosiiHa. BoiHoBoe ypaBHeHMe. Y paBHEHUE TJIOCKOM BOJIHBI.
7. DNeKTpOMAarHUTHbIE  BOJIHBI, WX  cBoicrBa. [JuddepeHunanpbHoe  ypaBHEHUE
3JIEKTPOMArHUTHOMN BOJIHBI.

8. CTostune BOJIHBI.

9. 3BYKOBBIEC BOJIHBI.

10. OcHOBHBIE 3aKOHBI FEOMETPUUECKOMN ONTUKMU.

11. Uutepdepenumss cBera. Ilpunumn I'rolirenca. IloHATHMS O KOTEepeHTHOCTU U
MOHOXPOMATUYHOCTH BOJH. METOAbI MOJIyUYeHUs] KOT€PEHTHBIX BOJIH. YCIIOBUS MOJYYEHUS
MaKkCUMyMa 1 MUHIMYMa UHTEHCUBHOCTHU IIPU HHTEP(EPEHIINN CBETa OT JBYX UCTOUHUKOB.
12. dudppaxuust cBera. Ilpunuun [roiirenca- ®dpenens. 3oust Dpenens. dudpakius
@dpeHest Ha KPYTiIoM OTBEPCTHH.

13. Indpaxuus @payHrodepa Ha 1mienu, Ha TUPPaKIIMOHHON peIeTKe.

14. TTonapuzauust cBera. 3akoH Mamtoca. CriocoObl MOJy4eHUs TMOJSIPU30BAHHOTO CBETA.
3axoH bprocrepa.

15. KBanToBass mpupoja wusziayueHus. TemioBoe uzinydeHue. AOCOIIOTHO 4YEpHOE TeJo.
3akoHbI TeroBoro uznydeHus (3akonnsl Kupxrodga, Credana-bonsiimana, Buna, hopmyna
Penes-/Ixunca).

16. KBanToBas runoresa [Inanka. @opmyna Ilnanka. CBeToBbIe KBAHTBI. DHEPIUsl, UMITYJIbC
1 Macca (pOTOHOB.

17. ®oToahdekT m ero 3akoHbI. YpaBHEHHE DWHINTEHHA s BHemHero ¢gotoaddexra.
Kpacnas rpanuna. KoprnyckyisipHo-BOJIHOBOM yau3Mm cBeTa.

18. Monenn  atoMoB. JIuHeluaThli  cnekTp aroma  Bojgopoja. CrnekTpajbHble
3akoHOMepHOocTH (hopmyna banbemepa).

19. Teopus aroma Bojgopoja nmo bopy. ITocrynatel bopa. Paguyc u sHeprusi cralimoHapHBIX
op6uT. 3HaueHue u HejpocTaTku Teopuu bopa.

20. KopnyckyJisipHO- BOJIHOBOU Ayanu3M Matepuu. ['unoresa ne- bpoins. JlirHa BOJHbI Ae-
Bpoitns. CootHomenue HeomnpeneneHnocteil. BomHoBas ¢yakuus u ee cBoiictsa. Onucanue
MUKPOYACTHL] B KBAHTOBO MEXaHHUKE.

21. YpaBuenne Ulpenunrepa (BpeMeHHOE U CTallMOHApHOE). Pe3ynabTaThl pelieHus
ypaBHenusi Lpenunrepa ajist ABUKEHUSI CBOOOJHONW YACTULIBI U AJISI JBUXKEHUS YACTHUILIBI B
MPSMOYTOJIBHON MOTEHIIMATBHON siMe. TyHHETbHBIN 3D (DeKT.

22. ATom Boopo/ia B KBaHTOBOM MexaHnke. KBanTossie uncna. [IpaBmia oToopa.

23.Cnun 3nektpoHa. Ilpunuun Ilaynu. PacnpeneneHue 535€KTPOHOB B aToMe IO
COCTOSIHUSIM.



24. TloryoleHre, CIOHTAHHOE W BBIHY)KIEHHOE Wu3JIydeHHs. ONTUYecKre KBAHTOBbBIE
reHepaTtopbl. OCHOBHBIE 3JIEMEHTHI T€HEPATOPOB. XAPAKTEPUCTUKH J1A3€PHOTO U3TyUEHUS.
25. 30HHAas TeopUsi IPOBOAMMOCTH TBEPJbIX TeJl. 3aII0OJIHEHHE 30H 3JIEKTpOHaAMU. MeTtaisl,
MOJIyIIPOBOAHUKH, JUIIEKTPUKU.

26. CobcTBeHHAs M MPUMECHAS MPOBOAUMOCTD MOJIYITPOBOIHUKOB.

27. CoctaB aTOMHOTO sinpa. ODHeprus cBsi3u, aedekt macc. CBoMCTBa SACPHBIX CHIL.
@DyHIaMeHTaJIbHbIE B3aUMOAECHCTBUA. Moenu aToMHOTO siapa.

28. PainoakTUBHOCTh. 3aKOH paauoakTUBHOro pacnaaa. IlpaBuna cmemneHus. Buabl
pacrnajos.

29. SnepHble peaKUMU U UX OCHOBHBIE TUINBI. LlenHas peakuus nenenusi. Peakunu cunresa.
30. DnemenTtapuble yactuibl. Kiaccupukanus 3JeMEHTApHBIX dacTuil. YacTtuubl U
AHTUYACTULBL. THUIIBI B3aMMOAEHCTBUN 371EMEHTAPHBIX YACTULL.

9. YYEBHO- METOAMYECKOE 1 NTH®OPMALIMOHHOE OBECIIEYEHUE
YUEBHOTI O ITPEJIMETA
a) Iureparypa

1. CasenbeB, . B. Kypc ob6uieit ¢pusuku. B 3 tomax. Tom 1. Mexanuka. MoJsekynspHas
¢usuka / . B. CaBenbeB. — 19-¢ uzm., crep. — Cankr-IlerepOypr : Jlann, 2023. — 436 ¢c. —
ISBN 978-5-507-48093-7. — Texkct : 3nekTpoHHbIH // JlaHb : 37MeKTpOHHO- OUOIMOTEUHAS
cuctema. — URL: https:// e.lanbook.com/book/341150 (mara o6pamenus: 28.11.2023). —
Pexxum noctyna: ajist aBTOpH3. MOJIb30BATENCH.

2. CasenbeB, U. B. Kypc o6mieit ¢pusuku. B 3-x 1. Tom 2. DIeKTpUIECTBO U MarHeTU3M.
Boanbl. Onruka / M. B. CasenbeB. — 17-¢ usn., crep. — Cankt-IlerepOypr : Jlans, 2023. —
500 c. — ISBN 978-5-507-47163-8. — Tekct : anexkTpoHHBbIH // JlaHb : 37EeKTPOHHO-
oubmuoteunas cucrema. — URL: https:// e.Janbook.com/ book/333998 (mata oOpareHus:
28.11.2023). — Pexxum gocTymna: Jjisg aBTOPHU3. MOJIb30BaTENIEH.

3. CagenneB, M. B. Kypc obmeii ¢pusukn. B 3-x t1. Tom 3. KBaHTOBas onrmka. AToMHas
¢usnka. Ousuka TBepAorO Tena. PU3MKa aTOMHOIO siApa M 3JeMeHTapHbIX yactul / U. B.
CaBenbeB. — 14- e usn., crep. — Cankrt- [letepOypr : Jlanp, 2023. — 320 ¢. — ISBN
978-5-507-47045-7. — TekcT : 371eKTpOHHBIN // JIaHb : 3IEeKTPOHHO- OMOINOTEUHAs CUCTEMA.
— URL: https:// e.lanbook.com/ book/322505 (mata oOpamenus: 28.11.2023). — Pexum
JOCTYTIA: JJTsl aBTOPU3. TTOIh30BATENECH.

4. Tpopumona T. U. Kypc dusuku [Tekct] : yued. mocobue : pek. Mun. obp. PO/ T. .
Tpodumosa. - 18-e uza. crep. - M. : Akagemus, 2010. - 559 c.

5. Boabkenmreitn B. C. CoopHuk 3amau nmo obmemy kypey pusuku [Tekcr]: yued. mocodbue
JUIS CTYyIEHTOB TeXH. By30B/B. C. BonbkeHmTelH. - 3-¢ u3a., ucnp. u gomn. - CI16.: KHmwkHbII
mup, 2005. - 328 c.

6. CoopHUK 3a7a4 110 001emMy Kypey ¢usukn [Tekcer] : yue6. mocodue / AmMI'Y, MDD ; cocr.
K. I'. Jo6pocennsckuii, A. FO. Cerelikus. - brarosemenck : M3n-Bo Amyp. roc. ya-ta, 2003
- Y. 2 : OnexkTpuuecTBO 1 MarHeTusM. Komnebanus u BosHsl. - 2003. - 108 c.

7. COopHuMK 3amad 1o obmeMy Kypcy ¢usuku [Tekct]: yued. mocobue sl CTYIEHTOB
uwkenep. cren./ AMI'Y, UDD ; coct. K. I'. Jobpocenbckuii, A. 0. Cereiixkun, B. .
IMoautok. - bmarosemenck : M3n-Bo Amyp. roc. YH-Tta, 2002 - Y. 3 : Onruka, KBaHTOBas
¢dbus3uka, aToMHas u saepHas ¢usuka. - 2002. - 118 c.

8. dusnka [DIEKTPOHHBIN pecypc]: ¢0. METO. PEKOMEH AN 10 U3YyUYECHUIO JUCITUILUIUHBI/
AMI'Y, ®Mul; cocr. . B. Bepxorypoma, O. B. 3oroBa, O. A. AramnstoBa, B. .
VaesausrueBa, 1. b. Konsuiosa, O. B. KozaukoBa. - brarosemenck: M3n-so Amyp. roc. yH-
ta, 2017. - 55 c. — 9. Pexum pocryma: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7694.pdf

9. du3nyecKUii MPaKTHKyM. MexaHUKa, MOJIEKYJIspHas (u3MKa : yded.- MeTo/. Iocooue:
pex. IB PYMII/ AMI'Y, U®D; coct. A. A. Corp, B. ®. Vupsusruera, O. B. Ko3aukosa. —
bnarosemenck: M3a-so Amyp. roc. yu-ta, 2007.-91 c.



10. JlaGopaTOpHBIN MPAaKTUKYM IO (usmke : yueOH- MmeToA. mocobwme: pek. JIB PYMIL/
AMI'Y, UDD, coct. A.A. Corp, B.®. YVassuasrueBa, M.b. Konbeiiosa: mox. pen. A.A. Corpa.
12. T.2. : DnexTpuyecTBO U MarueTusm, Beim. 2 — 2007.—-130 c.

11. JlabopaTopHblii TpakTUKyM Mo usnke [DnekTpoHHBbI pecypc]. Y. 3. BomHoBas u
KBaHTOBas ONTHKA. DJIeMEHTHI (pU3UKu atoma u atoMHoro siapa / AmMI'Y, MDD ; cocr.: O.
B. 3orora, U. A. T'ony6eBa. - bnarosemenck : M3a-Bo Amyp. roc. yH-Ta, 2018. - 148 c._
Pexxum nocryna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11087.pdf

0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypchbl

Ne HaunmenoBanue Omnucanue

1 [ http://e.lanbook.com DOnexkTpoHHas OubnuoTeyHass cucrema «lM3martenscTBa
Jlanp», TemMaTHMYeCKHWEe TIaKeTHl: MaTeMaTuka, (u3uka,
WH)XEHEPHO-TEXHUYECKUE HAYKU, XUMUS

2 | http:// DNeKTpoHHO- OubnauoreunHass cucrteMa IPRbooks —
www.iprbookshop.ru/ Hay4yHO- oOpa30BaTeNbHBII pecypc [ pelleHus] 3ajad
obyuenuss B Poccum u 3a pyOexoMmM. VYHHUKaIbHAS
miatpopma DBC IPRbooks o0BenuHsieT HOBeime
MH(}OPMAIIMOHHBIE TEXHOJOTUHU U YUEOHYIO JINLIEH3MOHHYIO
mutepatypy. Kontentr OBC  IPRbooks otBeuaer
TpeOoBaHUsIM  craHaapToB  Bblciiedl  mkoiel, CIIO,
JIOTIOJTHUTENIBHOTO U JUCTAHIIMOHHOr0 obpazoBanusi. DbC
IPRbooks B nogHomM o0beMe COOTBETCTBYET TPeOOBAHUSIM
3akoHojarenbcTBa PO B chepe oOpazoBaHus.

3 | http://elibrary.ru Hayunas snexTpoHHast Ou0InoTeKa )KypHAJIOB

B) npoeccoHaIbHbIe 0a3bl TAHHBIX U MHPOPMAILIMOHHBIE CIIPABOYHbBIE CUCTEMbI

Ne HaumeHnoBanue Onucanue
1 | https://uisrussia.msu.ru/ | YauBepcuterckass mHpopMmarmonHas cuctema POCCHUSA
(YHUC POCCHA).
2 |http:// dxdy.ru/ fizika- | Hayunsrit ¢opym. @Pusuka, Marematuka, Xumus,
£2.html Mexanuka wu Texnuka. OOCyXIeHHE TEOPETUUECKUX

BOIPOCOB, BXOISIIMX B CTaHJApPTHbIE y4eOHbIE KYPCHI.
JMCKyCCUOHHBIE TeMbl (DU3UKH: TOMBITKH OIPOBEPIKEHUS
KJIaccuyeckux Teopuit u T.11. OOCyKaeHHe HEeTPUBUATIbHBIX
U HECTaHJApTHBIX YyueOHbIX 3anau. [lome3Hsle pecypcsl
CETH, CoZiepXKalie MaTepUaIIbl IO (PU3NKeE.

3 | https://www.runnet.ru RUNNet (Russian UNiversity Network) - xpynHeiimas B
Poccun Hay4YHO- obpazoBaTenbHas
TEJIEKOMMYHMKAIIMOHHAS CETh, 00JIaJa0Iasi IPOTSHKEHHON
BBICOKOCKOPOCTHOM MAarucTpajibHON HHGPACTPYKTYpOil U
MEXAYHAPOAHBIMU KaHaJIaMH, 00ecreunBaoIMU
MHTETpaALMIO C 3apyOeKHBIMU HAyYHO- 00Pa30BATEIbHBIMU
cetssmu (National Research and Education Networks,

NREN) u ¢ UnTepher.
4 | https:// MuHHCTEpPCTBO  HAayKHM H  BBICHIErO  0Opa30oBaHUS
minobrnauki.gov.ru/ Poccuiickoit @enepanmu
10. MATEPUAJIBHO- TEXHUYECKOE OBECIHEYEHUE YYEBHOI'O

ITPEIMETA

3aHATHsA 1O JUCLHUITIINHE «Duzuka» IPOBOAATCA B  CICHHUAJIBHBIX ITOMCIICHUSAX,
IPCACTABIAIOIINUX coboit y‘-Ie6HI>Ie AyaAUTOPUHU HJIA ITPOBCIACHUA 3aHITUI JICKIMOHHOI'O THIIA,
3aHATUI CEMHUHAPCKOI'0 THIIA, TPYHIIIOBBIX W HMHAWBUAYAJIBHBIX KOHcyHLTaHHfI, TEKYIICTO
KOHTPOJIA U HpOMe)KYTO‘{HOﬁ aTTeCraluu. CHGI_II/IEU'IBHLIG IIOMCIICHUA YKOMIIJICKTOBAHBI



CIIeNATU3UPOBAHHON MEOENIbI0 U TEXHUYECKUMU CPEICTBAMU OOYUYEHUS, CIYKAIIUMU IS
MpeACTaBIICHUs] yaeOHOW MH(popMammu 00JbIIoN aymuTopuu. Bce momenienus, B KOTOPBIX
MPOBOJSITCS 3aHSTHUSI, COOTBETCTBYIOT JEHUCTBYIOIIUM IPOTHUBOMOXAPHBIM MpaBUjiaM U
HOpMaMm.

Kaxnapiii oOyuaromuiics obecrieueH WHAUWBUAYATbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
JNIEKTPOHHO- OMONMMOTEYHBIM  CHUCTeMaM HM K  3JIEKTPOHHOW  HWH(POPMAIMOHHO-
00pa30BaTENIbHON Cpe/le YHUBEPCUTETA.

CamocrosiTennbHas ~ paboTa 00yuaronumxcs OCYILIECTBIISIETCS B MTOMEIICHUSIX,
OCHAIIIEHHBIX KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO OAKIIOUEHUS K ceTh «HTepHEeT»
n obecrieueHWeM [IOCTyMma B 3JEKTPOHHYI0 HH(POPMAIMOHHO- 0Opa30BATENBHYIO CpPEIy
YHUBEPCUTETA

Ha 3anstusix mpuMmeHsieTcst cienyroiee TexHu4Yeckoe obOopymoBanue: [IOBM Ha 06ase
nporeccopa Intel Pentium, mpoekTop.



