MuHUCTEPCTBO HAYKU U BbICIIero oopasosanus Poccuiickoit deneparuu
denepalibHOE TOCYIaPCTBEHHOE OI0KETHOE 00Pa30BaATEIBHOE YUPEIKICHHIE
BBICIIETO 0Opa30BaHUS
"AMypPCKHI TOCYIapCTBEHHBIN yHUBEPCUTET"

YTBEPX/IAIO
[TpopexTop no yueOHOM 1 HAyYHOU
paboTte

Jleticha A.B. Jleiida

15 anpeng 2024 1.

PABOYAS [TPOTPAMMA
«DPU3UKA»

Hanpasnenue noarorosku 18.03.01 Xumuyeckas TeXHOIOTUS

HanpasnenHnocts (mpoduiib) 00pa3zoBaTebHOM MPOrpaMMbl — XUMUYECKasi TEXHOJIOTUS
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I'og nabopa — 2024
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Kypc 1 Cemectp 1,2
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OO6mmas TpynoeMKocTs aucuuruinHbl 396.0 (akagem. yac), 11.00 (3.e)

Cocrasutens O.B. 30T0Ba, TOIIEHT, KaHI. PU3.-MaT. HAYK
NHCTUTYT KOMITBIOTEPHBIX M MH)KEHEPHBIX HAYK

Kadenpa ¢puszuku

2024



Pabouass mporpamma cocraBieHa Ha ocHOBaHMM DeAepalbHOTO TOCYIapPCTBEHHOTO
oOpazoBarenbHoro cranaapra BO s nampasieHust nmoarotoBku 18.03.01 Xumuueckas
TEXHOJIOTUSI, YTBEPXKIEHHOIO MpUKa30M MUHHUCTEPCTBA HAYKM U BBICIIETO OOpa3oBaHUSs
Poccuiickoit @eaepannu ot 07.08.20 Ne 922

Pabouas mporpamma obcyxaeHa Ha 3aceqanuu Kadeapsl GU3NKA

01.02.2024 r. , TpoToKoJ Ne 6
3aBeayronuii kaheapoi CrykoBa E.B. CrykoBa

COI''TACOBAHO COI''TACOBAHO
VYuyeOHO-METOANYECKOE YITPABICHHUE Beimyckaromas kagenpa

YankuHa H.A. Yankuna I'yxens O0.A. T'yxenp

15 anpens 2024 r. 15 anpens 2024 r.
COI''TACOBAHO COI''TACOBAHO
Hayunas 6ubnuotexa LlenTp mmudpooit Tpanchopmanu u
TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

15 anpens 2024 r. 15 anpens 2024 r.




1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
[Tonyuenne ¢pyHIAMEHTAILHOTO OOpa30BaHUS, CIIOCOOCTBYIOIIETO TOTOBHOCTH MPUMEHSTh
0a30BbIC €CTeCTBEHHOHAYYHBIE 3HAHUS M METOJbI TEOPETUUECKOIO M IKCIEPUMEHTAIbHOTO
UCCIeAOBAHUS IS PElIeHus 3a/1a4 TpodeccuoHalbHON JeITeIbHOCTH.

3agaun AUCHMUILIMHBI:
— copMUpPOBATH HAYYHOE MUPOBO33PEHUE Uepe3 U3yueHne PyHI1aMeHTATbHBIX (PU3MUIECKUX
3aKOHOB, TEOPHUI, METOAOB KIIACCUUCCKON U COBPEMEHHOM (DM3UKH, BKIIOUAs MPEACTaBICHUE
O IPAHUIAX UX TIPUMEHHUMOCTH;
—  pa3BUTh CHOCOOHOCTH  BBISBISATH  E€CTECTBEHHOHAYUYHYIO  CYIIHOCTH  MpPOOJeM,
BO3HUKAIOIIUX B X0J/1€¢ MPOo(ecCHOHAIPHON NeSITeIbHOCTH U MPUMEHSTH I UX pa3pericHus
OCHOBHBIE 3aKOHBI €CTECTBO3HAHMS, COOTBETCTBYIOIIHI (PU3MKO-MaTEMAaTHYECKUI anmapar;
— chopMHUPOBATh HABBIKM IMPOBEJEHUS IKCIEPUMEHTa, OOYYUTh METOJaM HaOIIIOJIEeHUS U
u3MepeHuss  (U3MYECKMX  BEJIUUYMH U CIoco0aM  CTaTHUCTUYeCKoH — oOpaboTku
AKCMEPUMEHTAILHBIX TAHHBIX.

2. MECTO YYEBHOTI'O ITIPEJIMETA B CTPYKTYPE OBPA3OBATEJBHON
IMPOT'PAMMBI
HucunmuinHa «®u3uKa» BXOAUT B OOS3aTEIbHYI0 YacTh Y4YE€OHOrO IUIAHA U SIBJISIETCS
OCHOBOM Uil HW3Yy4YeHMS TOCIAEAYIOUIMX JUCHUIUIMH, Takux Kak: «MexaHukay,
«QNEeKTPOTEXHUKA U AMEKTPOHUKa», «I'uaporazoauHamukar», «@u3nyeckas XUMUs» U Jp.
JI71s1 OCBOEHUS TUCHMIUTMHBI HEOOXOAUMO:
— 0a30BbIli YPOBEHb WIKOJIBHONH MporpaMMbl MO (hU3MKE: 3HATh OCHOBHbIE (PU3MUECKUE
SIBJICHUSI U 3aKOHBI MEXaHUKH, MOJICKYJISPHOHN (DM3UKH, ONITUKU, ATOMHOU U si/IepHON (DU3UKHN
1 UX MaTeMaTHYEeCKOE ONMCAHUE, YMETh pelaTh (pusndeckue 3aaaum;
— 0a30BbIli ypOBEHb WIKOJBHOW MPOTrpaMMbl IO MaTeMaTHKe, ajredpe U TeOMETPUH:
JIEUCTBUST HAJ BEKTOPAMM, BKJIIOUAsl MOHATHS CKAISIPHOIO M BEKTOPHOTO MPOU3BEIACHUS,
TPUTOHOMETpUYECKMEe (YHKIIMM U JEUCTBUSL C HUMM, OCHOBBI auddepeHlrpoBaHus,
WHTETpUPOBAHMS, TIOHATHE JJorapudma.

3. KOMIIETEHLU OBYYAIOLIETI'OCA, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUHA YYEBHOI'O ITPEJIMETA 1 UHAUKATOPBI UX JOCTUXEHUA

3.1 O6menpodeccnoHaIbHbIE KOMIIETEHIIMU U UHANKATOPBI UX JOCTHIKCHUS

Kareropus (rpynmna)
obmenpodecCuoHaTbHBI

Kona u HanmeHOBaHue
oo1enpodecCuOHaATLHOU

Kona u HanmeHOBaHWE MHIUKATOPA
JOCTHXEHUs 0011enpodeccnoHaIbHOM

X KOMITETCHITU I KOMITIETEHIINHT KOMITIETEHIINH
[TpodeccuonanpHas OIIK-2 Cnocoben | UA-30I1K-2  3naer  ¢usuueckue
METOI0JIOTUs HCITOJIb30BaTh OCHOBBI MEXaHUKH, (056370974

MaTeMaTHYeCKue, KoJIeOAHUW W BOJIH, 3JIEKTPUYECTBA
(dbusndeckue, (bu3KKO- | MArHETU3MA, 3JIEKTPOAUHAMUKH,
XUMUYECKUE, CTaTUCTUYECKOMU (buzuku u
XUMUYECKHUE METObI 15 | TEPMOAMHAMUKH, KBAHTOBOMN (hU3UKHU
pelieHust 3anau | U-5SOTTK-2 Ymeer pemath TUMOBbBIE
npodeccnoHaTbHON 3aJaud, CBSI3aHHBIC, CBSI3AHHBIE C
JIeSTeIbHOCTH OCHOBHBIMHM  pazieiamMu  (U3HKH,
UCIOJIB30BaTh  (DU3UUYECKUE 3aKOHBI

MpU aHAJIM3Ee W PEHIeHUM MpooIeM
npodeccnoHaITbHON AeSITETbHOCTH

NA-8OIIK-2  Bmageer  Meromamu
pOBeeHUs (PU3MYECKUX HM3MEPECHMUIA,
METO/IaMU KOPPEKTHOM OIICHKU
MOTPENTHOCTEH  TpU  MPOBEACHUHU




(I)I/I3I/I‘JGCKOFO OKCIICPUMCHTA

4. CTPYKTYPA YYHEBHOI'O ITPE/IMETA

OO6mast TpymoeMKoCcTh yueOHoro mpeamera coctaBiseT 11.00 3auveTHBIX eauHUIBI, 396.0

AKAJIEMAYECKUX YACOB.
1 —Ne i/

2 — Tema (pazaen) yueOHOTO IIpeaMeTa, KypcoBas padoTta (IIpoeKT), MPOMEXKYTOUHAS aTTeCTALIMS

3 — Cemectp

4 — Buapl KOHTAKTHON PabOThI M TPYIOEMKOCTD (B aKaJIEMUYECKHX Yacax)

4.1 - JI (JIexuum)
4.2 — Jlexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — T13 (ITpakTUueckue 3aHITH)

44— HpaKTI/I‘-ICCKI/Ie 3aHATHA B BUC HpaKTH‘ICCKOfI IIOATrOTOBKH

4.5 — JIP (JTabopaTopHble pabOThI)

4.6 — JlabopaTopHble paOOTHI B BU/I€ MPAKTUYECKON TOATOTOBKHU

4.7 — UKP (MHas xoHTaKkTHas padbora)

4.8 — KTO (KoHTpoJib TEOPETHIECKOTO OOYUCHMS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoJib (B aKaJIeMUUYECKUX YaCaX)

6 — CamocTtosiTenbHast paboTa (B akaJeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 7
411424344 (145]14.6|47148149

1 BBenenue B 1 11 2 3amura 1a0.
Kypc pu3uKu paboTHI.

2 OJIeMEHTEI 1|3 2 ITucbMeHHbBIN
KUHEMATHUKHU orpoc.

KontponbHas
paborta.

3 3aKOHBI 1 14 2 2 3ammra 1a0.
HreroToHa. pabor.
Junamuka KonTponsHas
YaCTHL paborta.

4 Jnnamuka 116 2 6 Tect. 3amura
CUCTEMBI mab. pabor.
MaTepHalIbHBIX KonTtponbHas
TOUEK. 3aKOHBI paborTa.
COXpaHEHUs B
KJIaCCMYECKOM
MEXaHUKE

5 DIeMeHThI 1|2 KontponbHas
MEXaHUKU paborta.
JKUIKOCTEN

6 OcCHOBBI 1 14 2 Tecr.
MOJIEKYJISIPHOU KontponsHas
(uzuku pabora.

7 Cratuctuueckue | 1 |2 2 Tecr.




pacnpenenecHus KonTtponsHas
paborta.

8 OCHOBBI Tect. 3amura
TEPMOIUHAMUKH nmab. pabor.

KoHnTponrpHas
paborta.

9 PeanbHble rassl, 3amura j1a0.
KHUJIKOCTH U pabor.
TBEpIbIC TEITa

10 | DnexTpocTaTux Tecr. 3amura
a 11a6. paborT.

KontponbHas
pabora.

11 | IlocTosiHHBIH 3amura 1ab.
IMEKTPUUECCKUI pabor.

TOK KontponpHas
pabora.

12 | Ox3ameH 0.3 |35.7

13 | MarautHoe ITucbMeHHBIH
ToJIe B BAKyyMe ompoc.

3ammra 1a0.
pabor.
KontponbHas
paborTa.

14 | MargurtHsle 3ammra 1a0.
CBOMCTBa pabor.
BeIIECTBA

15 | Onexktpomarueru ITucbMeHHBIH
3M. OCHOBBI ompoc.
Teopuu KonTponrpHas
Makcsemna st paborTa.
3NEKTPOMATHUTH
OTO TOJIs

16 | F'apmoHuueckue Tecr.
KoJNeOaHms KontponpHas

pabora.

17 | BonHoBbIE Tecr.
MPOIIECCHI KontponpHas

pabora.

18 | 'eomeTpuueckas 3amuTa 1a0.

1 BOJIHOBAsI pabor.
OTITHKA KontponpHas
pabora.

19 | KBaHTOBBIC 3amura 1a0b.
OTNITUYCCKHUE pabor.
SIBIICHUS KontponbsHas

pabora.

20 | OcHOBBI ITucesMeHHBIN
KBAHTOBOH oIpoc.
MEXaHUKH KontponrHas

paborta.

21 | OcHOBBI PU3NKHN 3ammra 1a0.
aToMa pabor.

KontponbHas
paborta.

22 | DaemMeHTHBI 3ammra 1a0.




li1)363709%1 pabor.
TBEPIOIO Teja KontponbHas
paborta.
23 | DiaeMeHTBI 2 12 2 4 5 3ammra 1a0.
¢hmzuku pabor.

ATOMHOTO siApa
u
3IeMEHTaPHBIX

YaCTHIL
24 | Dx3amMeH 2 0.3 |44.7
HUroro 68.0 34.0 52.0 00]100[06| 80.4 | 161.0

5. COAEP’KAHME YYEBHOI O ITPEJIMETA

5.1. Jlekuuu
Ne i/ HaumMeHnoBaHnue TeMbl CopepxaHue TeMbl (pa3aena)
I (paznena)
1 Beenenue B kypc pusuku ITpenmer buzuku. Meron (us3IecKoro

WCCIIEJIOBAHUS:  ONBIT, THUIOTe3a, IKCIIEPUMEHT,
Teopus. Marematuka u ¢usuka. Ponp ¢usuku B
M3yUYeHUU 3aKOHOB mpupoabl. CBsa3b (GU3UKU U
WHXXEHEPHBIX HayK. O0I11as CTpyKTypa U 3aJauu Kypca
¢dbuszuku. Pekomenayemas yueOHasi turepartypa.

DneMeHTbl KHHEMAaTUKHU

Mexannueckoe aBuxkeHue. DU3NUECKHE MOJEIU:
MaTepuajabHas TOYKa, CUCTeMa MaTepUaJIbHBIX TOYEK,
a0COMIOTHO  TBEPHOE  TElO, CIUIOIIHAS  Cpefa.
IIpoctpanctBo u Bpemsi. KuHemaTtuueckoe omnucaHue
JIBUKEHUS. CxopocTb, YCKOpEHUE u ero
COCTABIIFIOIINE NpPU KPUBOJIUHEMHOM JIBH)KECHUHU.
JIBMKEHNE MATEPUATBHOM TOYKH II0 OKPYXHOCTH.
VrioBass ckopocTb M yriioBoe YckopeHue. CBsi3b
JIMHENHBIX u YTJIOBBIX KUHEMATUYECKUX
XapaKTEPUCTHUK.

3akonbl HproTOHA.
JAnHaMMKa 4acTuil

OcHoBHas 3ajaya IMHAMUKU. Macca, UMIyJIibC, CUIA.
IlepBeit 3akoH HprOTOHA M NOHATHE MHEPLUHUATIBHOM
cucreMbl otTcuéra. Bropoil 3akoH HproToHa kak
ypaBHEHUE JABWXKEHUA. [paHuLBl TPUMEHUMOCTHU
KJIACCMYECKOTO CIOCO0a ONMUCAHUS ABUKEHUS YACTUII.
Tpernii 3akoH HptoToHa. CUibl B MEXAHUKE.

JluHamMuka CHUCTEMBI
MaTepUaTbHBIX TOYEK.
3aKOHBI ~ COXpaHEHHsI B
KJIACCUYECKOM MEXAHUKE

BHyTpeHHMEe W  BHEUNIHHE CWJIbI MEXAHUYECKOH
cucreMmbl. MIMnmynbc cucTteMbl MaTEpUAIBHBIX TOYEK.
3aKOH COXpaHEHMs] UMITyJIbca Kak (pyHIaMeHTaIbHBIN
3akoH Tnpuponanl. LleHTp Macc (UEHTp HUHEPIUN).
Teopema O ABM)KEHMM LIEHTpa Macc. MexaHudeckas
pabora W KUHeTHYecKass dSHeprus. MOIIHOCTb.
KoncepBaTuBHBIE U HEKOHCEPBATHUBHBIE  CHUIJIBL.
IToTenuuanbHas SHEPIusl. Cas3b MEXIY
KOHCEPBATUBHON CWJIOM M NOTEHUMAJIBHON 3HEPIUEH.
3aKOH COXpaHEHMsI PHEpPruM B MexaHuke. TBEpaoe
Teqo B MexaHuke.  KuHernueckass — sHeprus
BpallaTeJIbHOTO JBMKEHUSI TBEPAOTro Tena. MOMEHT
MHepUuM TBEpHoro tena. MomeHT cuiibl. OCHOBHOM
3aKOH JMHAMHUKH BpPAIIATEIbHOIO ABUKEHUS. MOMEHT
MMITyJIbCa. Y paBHEHHE MOMEHTOB. 3aKOH COXPaHEHUS




MOMCHTAa UMITYJIbCA.

OJIeMEHTEI MEXAaHUKHA
JKUIKOCTEN

HNpeanpHass u Bs3kas xugkocTu. CraimoHapHOe
TEUEHHE UIeaTbHOM KUAKOCTU. JInHUM 1 TpyOKa TOKA.
YpaBHEHUE HEPA3PBIBHOCTU. Y paBHEHUE bepHyin.

OcHOBBI MOJIEKYJISIpHOM
buzukn

CraTucTU4ecKMi M TEepMOAMHAMUYECKUN METOJIbI
HCCIIEIOBAHUSI MAKPOCKONMUUYECKUX cucTeM. OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHO- KMHETHYECKOH TEOpUH
BelecTBa. MpueanbHblii raz. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO- KHWHETHYECKOM Teopuu. YpaBHEHUE
COCTOSIHMS UaeanbHOro rasza. CpeaHss KUHETHYECKas
9HEPIHUs MOJIEKYIL.

CraTucTuyeckKue
pacnpeaeneHus

3aKOH pachnpefesieHuss MOJIEKYJI IO  CKOPOCTSIM
TEIUIOBOTO JBIDKEHHUs (pacmpenenenue Makcsena).
CKOpPOCTH TEIUIOBOTO JABMKeHUs dvacTuil. CpemHsis
KMHETHYECKasi OSHEprusi dactuil. Pacmpenenenue
YacTUI[ B IOTEHLIUAIIBHOM TI0JIe (pacmpe/elieHue
Bonbimana). bapomerpuueckas popmya.

OCHOBBI TCPMOJINHAMHUKHU

Yucno creneneid cBoOOIbl. 3aKOH pacnpeaeaeHus
SHEPTUM MOJIEKYJI IO CTENEeHsIM CBOOOIbl. BHYyTpeHH s
sHeprus. Paborta raza mnpu wu3MEeHEHMH OOBEMA.
KomnuecrBo Temmorel. CrnocoObl  TeIIoNepeaayu.
[TepBoe HauanO TEPMOJUHAMUKHU U €rO IPUMEHEHUE K
m3onpoueccaM.  TemnmoéMkoctb.  ObOpaTtumbie U
HeoOpaTuMble MPOIIECCHI. DOHTponus B
TepMoAuHaMuKe. BTopoe Hayaio TEepMOJMHAMUKH.
TennoBeie Mamunabel. [Huxkn Kapno, Tepmuueckuit
KII/I TenoBoil MallIMHBI.

PeanbHble rasel, KUAKOCTU U
TBEpABIC Tella

VpaBHenue  Ban- nmep- Baanbca.  CpaBHeHue
TEOPETUYECKUX M  OIKCIEPUMEHTAIBHBIX HU30TEPM.
Kputnueckas Touka. YCIOBUE CKUKEHUS pealbHBIX
razoB. MHcnapenue, cyOnumanus, I[JIaBJIeHUE U
kpuctaunsanusa. Pa3oBbie paBHOBecus U (Da3oBbIe
MpeBpAILCHUS.

10

QHGKTpOCTaTI/IKa

DnekTpuueckuit 3apsa. JAuckpeTHOCTh 3apsiga. 3aKoH
coxpaHeHus 3apsaa. 3akoH Kymnona. Hanpsxk€HHOCTD
anekTpuueckoro moisd. I[lpuHnun cynepro3uiuu.
IMToTok BEKTOpA. Teopema laycca JUTSL
3JIEKTPOCTATUYECKOIO IO B BaKyymMeé M €€
IIPUMEHEHHE ISl pacueTa 3JEKTPOCTATUUECKUX TOJIEH.
Hupxynsuus BEKTOpa HaTPSHKEHHOCTU
3JIEKTPOCTATUUECKOTO TOJISI. Pabora B
anexkTpocratndyeckoM mnosne. Ilorenuman. PasHocth
MOTEHIUATIOB. JKBUIIOTEHIHMAJIbHBIE ITOBEPXHOCTH.
Cas13b HAIPSKEHHOCTHU c IMOTEHLIUATIOM.
DNEeKTPUYECKUN  AUIMOJIb.  JIUMOJIBHBIIL ~ MOMEHT.
[Tonsapuzaumss  AuPNEeKTpUKOB.  JlMdrmekTpudeckas
BOCHPUUMYUBOCTh M  MPOHHUIIAEMOCTh.  BekTop
anexkTpuueckoro cmemeHus. Tepema Iaycca mis
aneKTpocTraTuueckoro noust B cpene. [IpoBogHuku B
9JIEKTPOCTATUUECKOM  TOJie.  DJEeKTPpOoCTaTHUYeCKas
WHIYKIUS. DNEeKTPOEMKOCTh MIPOBOJIHUKOB.
KonaeHncatopsl. DIEKTPOEMKOCTD Oatapeu




KOHACHCATOPOB. 3Hepr1/151 3apPsSKCHHOT'O
KOHJACHCATOPA U 3JICKTPOCTATHUCCKOTI'O I10JIA.

11

ITocTosiHHbIM
3JIEKTPUYECKUI TOK

VYcinoBusi ~ BO3HMKHOBEHUS U CYIIECTBOBAHMS
nocrosgHHoro Ttoka. Cuia toka. CTOPOHHME CHIIBI,
ucrouyHuku toka, IC. 3akon Oma aj11 OJHOPOIHOTO
U HEOJHOPOAHOIO YYACTKa LIEMH. IJIEKTPUUECKOe
CONIPOTUBJICHHE U TMPOBOAUMOCTb. [IIOTHOCTH TOKA.
3akonbel Oma B muddepeHnnanbHol GopMme. 3aKoH
[xoyns-Jlenna. [Mpaswia Kupxroda.

12

MarsuTtHoe 1oJie B BaKyyMcC

CpoiicTBa U XapaKTepUCTUKH MACHUTHOTO TOJIS.
CuioBbple JIUHUM MArHUTHOIO moad. 3akoH bwuo-
CaBapa- Jlammaca.  IlpuHuunm  Cyneprio3uUHUH.
MarauTHoe TI0jJie KpPYroBOTO U MPSMOJIMHEHHOIO
Toka. IloHsgTHEe O LMPKYJISIIMU BEKTOpa MarHUTHOM
MHYKILIMH, 3aKOH NostHOTro ToKa. Cuna Amnepa. Cuna
JlopeHna.  /[IBmkeHHWe  3apsOKEHHBIX — YacTUI[ B
MarHUTHOM IIOJIE.

13

MarHuTtHbIe CBOICTBa
BCIICCTBA

MarnutHoe mosie B BellecTBe. THIbl MarHeTUKOB.
MonekynsipHble TOKU. MarHuTHbIE MOMEHTBI aTOMOB.
HamaranyeHHocTh. MaruutHasi BOCOPUUMUYUBOCTD U
MPOHUIIAEMOCTh. JJIEMEHTApHAsl TEOopHUs JAua- U
napamarHetTusma.  CBolicTBa  (eppOMarHeTUKOB.
[Tpupona dheppoMarseTusma.

14

DNEeKTPOMArHEeTU3M.

OcHoBrl Teopun Makcsenna
JUISt 3JIEKTPOMArHUTHOIO
OJISt

MarHuTHbIi ~ TIOTOK. Teopema  T'aycca  mis
MArHUTHOrO TMOJsA. SIBJIEGHWE 3JIEKTPOMATHUTHOM
uaykiuu.  IlpaBuno  Jlenma.  CamMoMHIyKIuS.
MHaykTUBHOCTE. DHEpPrusi MarHUTHOTO TIOJIS B
HeeppPOMATHUTHON  M30TpomHON  cpeme. OOmas
xapakrepuctuka Tteopun Makcsemia.  Buxpesoe
anekTpuueckoe moie. Tok cmemenus. Cucrema
ypaBHeHU MakcBesjia B MHTerpajabHOH hopme.

15

l'apmoHunueckue kojaebaHus

Ilonarue o KonebaTenbHBIX Ipoueccax. Buasl
KoseOaHui. EnuHbpli  1moaxox K KoJieOaHUsM
pasnuyHoi  ¢dusuueckoit mpupoasl. CBOOOAHBIC
He3aTyXxaroume rapMOHUYECKHUE KoJieOaHuUs
(MexaHWYeCKMe W JJIEKTPOMArHUTHBIE) M HX
xapaktepuctuku. JuddepeHunanpbHoe ypaBHEHUE
CBOOO/IHBIX HE3aTyXaIolUX rapMOHUYECKUX
KoyieOaHuM, COOCTBEHHAs YacToTa. DJIEKTPUUYECKUN
KoJieOaTeNbHbIII KOHTYp. YpaBHEHHME 3aTyXaroIMX
3JEKTPOMATHUTHBIX KOJIEOAHUH, KO3 PULIEHT
3aTyxaHus. IlpuumHbl 3aTyxaHus KoJeOaHM B
peasbHBIX KOJIEOATENbHBIX cHUCTeMax. BbIHYXIeHHbBIE
9JIEKTpPOMArHuTHbIE KoJjiebaHus. IlepemeHHBIN TOK.
Pe3onanc.

16

BosHOBBIE ITpO1IECCHI

[IpononeHble U momepeuyHble BOJIHBL [lnockass u
chepuyeckasi BOJIHBI. YpaBHEHHE IUIOCKOW Oeryiei
BOJIHbI. BoJHOBOE ypaBHEHHE. DJIEKTPOMArHUTHBIE
BOJIHBI U MX CBOWCTBA. DHEPrus 3JIEKTPOMATHUTHBIX
BOJIH.

17

I'eomeTpuyeckast 1 BOJIHOBas
OITHKA

3aKOHBI reOMEeTPUUYECKON ONTUKU. BosHOBast mpupoaa
cBeta. MOHOXPOMATUYHOCTh M KOT€PEHTHOCT.




Cnoco6wI MOJTyYeHUsI KOTE€PEHTHBI BOJIH.
HNurepdepenuns CBETOBBIX BOJIH. Vcnosus
HaOIroAeHUS HHTEPGEPEHIIMU. Y CJIOBHSI MAKCUMyMa U
MUHUMYyMa npu uHTepdepeHuuu. Judpakmms ceta.
IMpunnun I'roiirenca- ®penens. qudpakmuu OpeHens
n ®paynrodepa. Meron 3o Dpenens. Audpakums
Ha OJIHOM IIeIu U OJHOMEpPHOHN Iu(pakImOHHON
pemerke. [Tonsipuzauus csera. Ilonasspuzatopsl. 3aKoH
Mamoca. 3akoH bproctepa.

18

KBanToBbIC OIITUYCCKUC
SIBJICHUA

TeroBoe M3TydyeHUE M €r0 XapaKTEPUCTUKHU. 3aKOH
Kupxroga. 3akoHbl M3IydyeHUs] aOCOJIOTHO YEPHOTO
Tena. KBaHTOBBIA XapakTep W3IydeHUs, ¢opmyia
Inanka. Macca u HUMITYJIbC ¢doToHa.
dotosnekTpudeckuii  3(eKT, ONBITHBIE 3aKOHBI
BHEIITHET O dhotoaddexra, ypaBHEHHE
Oitamreiina. Dpdext Komnrona. JlaBrmeHue caeTa.
KopmyckynsipHO-BOJTHOBOM 1yajii3M CBETA.

19

OCHOBBI KBAaHTOBOM
MCXaHHUKH

YHUBEPCATBHOCTD KOPIIYCKYJIIPHO- ~ BOJIHOBOTO
Jyanu3Ma CBOMCTB dyactul. Bounel ne bpoiins.
CooTHouieHue  HeomnpeneneHHocret  I'eiizenOepra.
I'paHuuBl TPUMEHMMOCTH KIIACCUMYECKOM MEXAaHUKHU.
BonnoBass ¢QyHkus, ee cBoiicTBa W (PUIHMUECKUUN
cMmbicin. YpaBHenue Illpenunrepa (BpeMeHHOE U
CTaLlMOHAPHOE). ITpocreimmue 3ajaun
HEPEJISITUBUCTCKON KBAHTOBOM MEXaHUKHU: CBOOOAHAS
4acTULd, 4YaCTULAa B OJHOMEPHOM IPSIMOYI'OJIBbHOM
OCCKOHEYHO  IIyOOKOH  MOTEHUHMAJbHOW  sIME.
TyHHenbHBIN 3D PeKT.

20

OcHOBBI PU3UKHU aTOMA

3aKOHOMEPHOCTH JIMHEHYATBIX CIIEKTPOB,
o6o6menHast ¢opmyna bampmepa. Mogenu artoma.
Omnsitel Pezepdopna. [Mocrynatsr bopa u npumenenue
Teopun bopa K BOZOPOAONOAOOHBIM  ATOMAaM.
3HayeHue W HemoctaTku Teopun bopa. Atom
BOJIOPOJA B KBAHTOBOW MexaHuKke. KBaHTOBbBIE unca.
CnuH 3JeKTpOHA, CIHUHOBOE KBAHTOBOE YHUCIIO.
[Tpunuun Ilaynmu. Pacnpenenenue 53J€KTPOHOB B
aTOME IO COCTOSIHUSM. MHOTO3JIEKTPOHHBIE ATOMBI.
I[Mpunuun nDOCTpOEHUS MEePUOAUYECKON  TaOIUIIBI
Menpeneesa.

21

DJeMeHThI (PU3UKHU TBEPAOTO
Tena

OCHOBBI 30HHOM TCOpHUA TBCPABLIX TCII. 3aroyiHeHue
30H JSJICKTPOHAMMH. HpOBOI[HI/IKI/I, JUIJICKTPUKU U
IOJIYITPOBOJHUKH. CoOcTBeHHas n IIpuMcCHasd
MMPOBOAUMOCTD ITOJIYIITPOBOAHUKOB.

22

DJIeMEHTBI buzuKI
ATOMHOTO sanpa u
9JIEMEHTAPHBIX YaCTHI]

CTpoeHne aTOMHOTO sapa. ATOMHOE U MaccoBOE
YHCIIO. S nepHblie CHJIBL. DHeprus CBSI3N.
PamnoakTMBHOCT, M €€ 3aKOHBI. PagmoaxkTuBHOE
npespauienue gaep. Ilonstue 06 ycToiuMBOCTH spa.
SlnepHble peakllud M UX OCHOBHBIE TuIlbl. llemHas
peakuus JIeJIEHAS. Tunsr B3aUMOJCUCTBUH
3JIEMEHTAPHBIX YacTUll. HacTUIIbl 1 aHTUYACTULIBI.

5.2. IlpakTuyeckue 3aHATHS




HaunmenoBaHue TeMbl

COI[ep)KaHI/IC TCMBbI

DeMeHThl KHHEMaTHKHU

Pemenue 3anau: Knnemarnueckoe onvcaHue JBUKEHUS.
CKOpOCTb, YCKOpPEHHME M €ro COCTaBJISIIOIIUE IIPU
KPUBOJIMHEWHOM [BWKEHHUU. [IBHKEHHE MaTepUaIbHOU
TOUYKHU II0 OKPYKHOCTH. YIJIOBasi CKOPOCTb U YIJIOBOE
YCKOpEHHUE. Css13b JIMHEWHBIX )51 YTIIOBBIX
KMHEMATUYECKUX XaPAKTEPUCTHUK.

3akonbl Hprorona. [lunamuka | Pemenune 3amad: OcHOBHaAsl 3ajlaua JUHAMMKU. Macca,
YaCTHUI] UMITyJIbC, cuia. Bropoii 3akoH HeloTOHA Kak ypaBHEHUE

nBuxeHus. Tperuit 3akoH HetoroHa. Cuiibl B MEXaHUKE.
JnHamuka cucremsnl | Pemienne 3amady:  3akOH  COXpAaHEHUS  UMITYJIbCA.
MaTepuajJbHBIX TOYEK. J3akoHbl | MexaHnueckass paboTa U KUHETHUYECKAsT HHEPrusl.

COXPaHCHUSA B KJIACCUYECKOM

MCXAaHHUKC

Momnocts. IloTeHunanbHas sHeprus. CBs3b MeEXAY
KOHCEPBATUBHOM CHJIOM M TOTEHUMAIBLHOW 3HEPrUEH.
3aKOH COXpaHEHHs JHepruu B MexaHuke. OCHOBHOM
3aKOH JMHAMUKU BpalllaTEIbHOTO ABMXEHUA. MOMEHT
cunibl. MoMeHT uHepuuu TBEpAoro tena. Kunernueckas
SHEpPrusl BpAIIATEIIbHOIO [ABMXKEHUS TBEPAOrO TeENa.
MomeHT umnyibca. YpaBHEHHE MOMEHTOB. 3aKOH
COXpaHEHUs] MOMEHTA UMITYJIbCA.

OCHOBBI MOJIEKYJIIPHOU (PUBHKU

Pemienue 3amau: OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-
KMHETUYECKOW  TEOpUU.  YPaBHEHHUE  COCTOSIHUS
uneanbHoro raza. CpeaHsss KUHETUYECKAsh JHEPrus

MOJIEKYJI.

CraTtucTuuecKkue pacupeaeaeHus Pemienne 3amauy: CKOpPOCTH TEIUIOBOTO  JIBUXKEHUS
yacTtull. CpeHsIsi KUHETUYecKash dSHEPrusl  YacTHIl.
Pacnipenenennie 4yacTuly, B IMOTEHIMAIBHOM  TOJIE
(pacmipeneneHue bonpumana). bapomerpuueckas
dhopmyna.

OCHOBBI TCPMOJNHAMHKHU

Pewienue 3anau: Buyrpennsis sneprusi. PaGora raza npu
n3MeHeHun oobéma. IlepBoe Hayamo TepMOAUHAMUKU U
€ro IPUMEHEHHE K H30ImIpoueccaMm. TermIo€éMKOCTb.
OHTponuss B TepMOAWHAMUKe. TermioBble MaIIUMHBI.
uxn Kapno, repmuyeckuii KIT/ TernmoBoit ManmHsI.

DJIEKTPOCTATUKA

Pemrenne 3amau: 3akoH coxpaHeHUs 3apsga. 3aKoH
Kynona. Hanpsok€HHOCTH — 3JIEKTPUYECKOTO  TOJIS.
I[Mpunnun cynepno3unuu. Teopema Taycca g
3JIEKTPOCTATUUECKOTO IMOJISI B BAKYYME U €€ ITPUMEHEHUE
JUIS pacueTa 3JeKTPOCTATHUECKHX Iojiel. PabGora B
aneKTpocTtatuyeckoM 1onie. llorenmuman. Pas3HOCTB
noteHuuanoB. CBs3b HANPSHKEHHOCTU C MOTEHLUAIOM.
DIEKTPOEMKOCTD MMPOBOJHUKOB. KonpaeHcaTopsl.
DJIEKTPOEMKOCTh OaTaper KOHAECHCATOPOB. ODHEPIus
3apsOKEHHOTO KOHACHCATOpa M 3JIEKTPOCTATHYECKOTO
TTOJIS.

ITocTossHHBIN IEKTPUIYECKUI TOK

Pemenne 3amau: 3akoH Owma Jj1s8 OJHOPOJHOIO M
HEOJHOPOJAHOI'O  ydYyacTKa  LEeMH.  DJIEKTPUUYECKOE
CONPOTHUBJICHUE U TPOBOAMMOCTh. IlapamtenpsHoe u
TOCJIEIOBATEIIBHOE COCIMHEHUE IPOBOJHUKOB. 3aKOH
Hxoyns-Jlenua. Ipasuna Kupxroda.

MarHuTHoe€ 1noJie B BaKyyMcC

Pemienue 3amau: 3akon buo- Capapa- Jlammaca.




[MpuaIMN cynepno3uninu. MarHUTHOE TOJIe KPYTOBOTO
u 1npsaMmojuHeitHoro Toka. Cuna Awmrmepa. Cuna
JlopeHma. JIBrmkeHue 3apsKeHHBIX YaCTHI] B MATHUTHOM
noe.

SHGKTpOMaFHGTI/ISM

Pemenune 3agau: MaruutHbeiii moTok. 3akoH Dapajes
JUIS 3JeKTpoMarHuTHOM uHAyKIuu. Ilpasuno Jlenua.
Camounnykuusi. UHIyKTUBHOCTh. DHEPTUsi MATHUTHOTO
OJISl.

rapMOHI/IquKI/Ie KoJeOaHus

Pemrenue 3amau: YpaBHenue CBOOOTHBIX
FapMOHMYECKMX  3JeKTPOMATHUTHBIX  KOJeOaHMIA,
coOcTBeHHas 4acToTa. Y paBHEHHE 3aTyXaOIINX
3JIEKTPOMArHUTHBIX KoJIeOaHUI, K02 puImeHT
3aTyXaHUs.

BoaHoBbIe IIPOLECCChI

Pemenue 3agau: YpaBHEeHHE TUIOCKOM OeryIei BOJIHBI.
DNEeKTPOMATrHUTHBIE BOJIHEI 1704 CBOICTBa u
XapaKTEPUCTUKU. DHEPIUs 3JIEKTPOMATrHUTHBIX BOJIH.

reOMeTpI/I‘{eCKaH n
OIITHKA

BOJIHOBAs

Pemienue 3amau: 3akoOHBl TE€OMETPUYECKOH ONTHUKH.
Vcnosus MaKCUMyMa " MHUHUMYMa npu
unreppepennmn. nudpaxuus Ha KpPYIJIOM OTBEpPCTHH,
OJHOM eI U OJHOMEPHOU MU(PPAKIIMOHHON pelleTKe.
[Tonapuzatopsl. 3akon Mamntoca. 3akoH bprocrepa.

KBaHTOBBIE ONITUYECKUE SBJICHUS

Pemienune 3amau: 3akoHbl U3NMydyeHUS aOCOJIIOTHO
yepHoro Ttena (3akoH Credana- borpliMaHa U 3aKOoH
cmenienuss Bwuna). @®opmyna Ilnanka. VYpaBHeHue
OnHmTeltHa s BHemHero ¢otodddekra. Dddext
Komnrona. /laBnenue cBeTa.

OCHOBBI KBAHTOBOI MEXaHUKHU

Pemienue 3amau: Bomnnwel ge bpoitns. CooTHoleHue
HeonpeeneHHocTeil [eitzenOepra. DHeprusi yacTulibl B
OTHOMEPHOM TPSIMOYTOJILHON OECKOHEYHO TIyOOKOM
MOTEHIUATIBHOM SIME.

OcHOBBI PU3KKHU aTOMA

Pemenne 3amau: OO6oOmenHass ¢opmyrna bambmepa.
ITocrynater bopa u npumenenne teopun bopa k
BOJIOPOJIONIOJIOOHBIM aTOMaM.

DJIeMEeHTHI (1)I/I3I/IKI/I ATOMHOI'O
Aapa 1 3JICMCHTAPHBIX YaCTUIL]

Pewienne 3anmau: SnepHble Cuiibl. DHEpPrus CBSI3H.
Hedext wmaccel. 3aKOH paaMOAKTUBHOTO pacnaja.
[lepuon nonypacnana. [Ipasuna cmenieHus.

5.3. JlabopaTopHbie 3aHATHS

Haumenosanne TeMbl

CopepxaHue TeMbl

BBenenue B kypc ¢puznku JlaGopatopnas pabora «OOpaboTka pe3yJbTaTOB
U3MEPECHUIN.

3akonnsl Hptorona. [unamuka | JIabopatopuas pabota «IIpoBepka BTOpOro 3akoHa

YaCTUIL HrroToHa Ha mamune ATBya».

JAuHnamuka cuctemsl | JlabopatopHas paboTta «3yuenue 3aKOHOB

MaTepuajJbHBIX TOYEK. 3aKOHBI | COXpaHEHUS IPU yJape MapoB».

COXpAaHEHMS B  KJIACCUYECKOU

MECXAaHUKE

JlaGopatopHas pabora «M3yueHre OCHOBHOrO 3aKOHa
JTUHAMUKU BpalllaTEIbHOTO JBUXKEHUS HA MASTHUKE
O0GepOekay.

Jlabopatopnas paboTta «3yueHue 3aKOHOB
COXpaHEHUs MOMEHTAa UMIyJibca U OJHEPruu IIpU




TTOMOIIM KPYTUJILHOTO MasITHHKA».
JlaGopatopnas  pabora  «OmpeneneHue MOMEHTa
VMITYJIbCA TUPOCKOTIIAY.

JlaGopatopnas paborta «IIpoBepka 3aKkoHa COXpaHEHUS
SHEPruu Ha MasiTHUKe MakKcBesiay.

JlaGopatopnas  pabora «OmpeneneHue MOMEHTa
WHEPIMH TeJI TP MIOMOIIY KPYTUIBHOTO MasiTHUKA.

OCHOBBI TEPMOAUHAMUKUI

JlaGopatopnass pabota «OmnpeneneHue mnoxkazaTens
aauabdaTe

PeanpHble rasel, XKUAKOCTH U
TBEPABIE TENIA

JlaGopaTtopHas paborta «OmnpeneneHue koddduireHTa
BSI3KOCTH MeTo/1oM CTOoKca»

DJeKTpocTaThKa

JlaGopaTtopnas pabora «HccnenoBanue
3IEKTPOCTATUYECKOTO TTOJIS.
Jlabopatopnas pabora «HccnenoBanue

CETHETOAIEKTPUIECKIX CBOMCTB TPUTIUIUHCYTb(aTar»

ITocTOosTHHBINM 3JIEKTPUYECKUMN TOK

Jlabopatopnass pabora «OmpeneneHue YAeIbHOTO
COMPOTUBJICHUSI METAJJIMYECKOTO MTPOBOTHUKA.
Jlabopatopnas pabora «HccnenoBanue
HEOTHOPOIHOTO YYaCTKa IIETTH».

JlaGopaTtopnas pabota «HccnengoBanue KITQ
HUCTOYHUKA TOKa»

CBoiicTBa MAarHUTHOTO MOJIS

JlaGopaTtopnas pabota «OrnpejeneHne ropu3oHTaAIbHON
COCTABJISIIOIIEH  HAMPSOKEHHOCTH MATHUTHOTO  TIOJIS
3emiam».

JlaGopatopHas  pabora  «M3mepeHne  UHIYKIUU
MArHUTHOTO TIOJISI AJIEKTPOIMHAMOMETPOM.
JlabGoparopnas pabota «M3yuenue adexra Xomiay.
JlaGopatopnass pabora «OmpeneneHue YIEIbHOTO
3apsiia AJIEKTPOHA METOJOM MAarHUTHON (DOKYCHUPOBKHU
3IEKTPOHHBIX MTYIKOBY.

MarsuTHbBIE CBOICTBA BELIECTBA

JlaGopatopnass pabora «M3yueHne 3aBUCUMOCTHU
MAarHUTHOW  IMPOHHUIIAEMOCTH  (eppOMarHeTMKa OT
HATPSHKEHHOCTU MarHUTHOTO TTOJIS

BonHoBas ontuka

JlaGopatopHas pabora «M3yueHue wuHTepdepeHIINN
CBETa Ha YCTaHOBKE ¢ Ounpuzmoit dpenesns».
Jlabopatopnass  pabora  «OmpenmeneHue  paauyca
KPUBU3HBI JIMH3BI 11O KOJIbIITaM HbioTOHA».
JlaGopatopHas pabora «OrnpeneiaeHrue AITUHBI BOJIHBI
CBeTa MPH MOMOITU TUPPAKIIMOHHON PEIIETKI.
JlaGopaTtopnas padora «M3yueHnue 3akoHa Majrocay.

KBaHTOBBIEC OIITUUECKHUE SIBIICHUS

JlabopatopHass ~ paboTta «3yyeHne  BHEIIHETO
dhotoaddexTar.

OcHOBBI PU3KKHU aTOMA

Jlabopatopnasa paborta «J3yueHue chnekTpa arTomMa
BOJIOPO/JIa U OTpeeNIeHne MOCTOSTHHON Punbeprar.

DneMeHThl (PU3MKHU TBEPIOTrO Tella

Jlabopatopnass pabora «HM3yuenue TtemnepaTypHOU

3aBUCHUMOCTH COTTPOTHBJICHUS MeTasuia u
MOTYITPOBOTHUKAY.

Jlabopatopnass pabora «M3yyeHue BHYTpPEHHETO
dhotoaddexTar.

JlaGopatopnass pabora «M3ydueHuMe BEHTHJIBHOTO




dhotoaddexTar.

DJeMEHTEI

((N7€37091

SAIpa U 3JIEMEHTAPHBIX YACTUII

dATOMHOI'O

ocadIeHns».

JlaGopaTtopnHas pabota «OmpeaeneHrne MaKCUMaIbHOM
9HEpruu OeTa-CreKTpa MO TOJIIUHE CIO0S MTOJIOBUHHOTO

6. CAMOCTOSTEJIBHASI PABOTA

Ne | HaumeHoBaHUE TEMBI CopepkaHue TeMbl (pa3jena) TpynoemMkocTh
/11 (pazmena) B
AKaJEMUYECKUX
yacax
1 Beenenne B kypc | [logroroBka u odopmileHne otyeta 110 |4
[11)36370:971 nabopaTopHoit paboTe
2 DJeMEHTHI [TogroroBka K MpakTUYECKUM 3aHSITUIM 6
KUHEMATUKHI [ToaroToBka K KOHTPOJILHON paboTe
[ToaroroBka K 3K3amMeHy
3 3akoHbl HproTOHA. IToaroroBka K MpaKTUYECKUM 3aHSATUIM 8
JuHaMuka yacTuig IToarotoBka u odopMiiIeHHE OTYETOB IO
J1abopaToOpHBIM paboTam
IToaroroBka Kk KOHTPOJILHOU paboTe
CamocrosTenbHoe U3y4yeHue TEMBbI
"I"'pacuueckoe npeacTaBieHne SHeprun'
[ToaroroBka k sK3aMeHy
4 Huaamuka  cucteMsl | [ToAroToBKa K MPaKTHYECKUM 3aHSITHSIM 8
MaTepuajibHbIX To4Yek. | [lomroroBka u odopmiieHHEe OTYETOB IO
3aKOHBI COXpaHEHHS B | 1abopaTOpHBIM paboTam
KJIACCUYECKOM [ToaroToBka K KOHTPOJILHOU paboTe
MEXaHHUKe CaMocrosTenbHOoe u3yueHHe TeM: "Ymaap
a0COIOTHO YNPYruX M HEynpyrux Tten",
"CBoboanbie ocu. ['mpockorn".
[ToaroroBka k 3K3aMeHy
5 OnemeHThl MexaHuKH | [loaroToBka K KOHTPOJbHON padboTe 6
KUJIKOCTEN CamocrosTenbHoe n3yyeHue TEM:
"JlamuHapHOoe W TYpOYJEHTHOE TeUeHUe
sxunkoctu. Yucno Pelinonbaca."
[ToaroroBka k sK3aMeHy
6 OcHOBBI IToaroroBKa K MPaKTUYECKUM 3aHSATUSIM 8
MOJIEKYJISIPHON [TonroroBka K KOHTPOJIBHOM padboTe
(buzuku [ToaroroBka k 3K3aMeHy
7 Cratucruueckue IToaroroBka K NpakTUYECKUM 3aHATUIM 8
pacopeaeeHus IToaroroBka K KOHTPOJILHOU paboTe
CamocrosTenbHoe uzyuenue tembl "CpenHee
YUCJIO CTOJKHOBEHMH M CpeaHsia JIMHA
CcBOOOIHOTO Mpobera MoJieKy".
ITonroroBka K 3K3aMeHy
8 OCHOBBI [ToaroroBka K MpakTUYECKUM 3aHSATUSIM 8
TEPMOJIMHAMUKHU ITogroroBka u ogopMIIeHHME OTUYETOB IO
J1abopaToOpHBIM paboTam
IToaroroBka Kk KOHTPOJILHOU paboTe
[ToaroroBka Kk 3K3aMeHy
9 PeanbHabie raspl, | [ToarotToBka Kk mMpakTUYECKUM 3aHSITUSIM 6




KUAKOCTH MW TBEPABLIC
TCIa

IToarotoBka u odopMiileHHE OTYETOB IO
J1abopaToOpHBIM paboTam

CaMoCTOSITEIbHOE U3yUeHUE OTACITbHBIX TEM
"Ucnapenue, cyOnumanus u
kpuctayummzauus”, "Kpucraumdeckue u
amopdusbIe Tema"

[ToaroroBka K 3K3aMeHy

10 | DnexrpocraTuka IToaroroBka K MpaKTUYECKUM 3aHSATUSIM
IToarotoBka W odopMIIeHHE OTYETOB IO
J1abopaToOpHBIM paboTam
IToaroroBka Kk KOHTPOJILHOM paboTe
CaMocTrosTenbHOe U3y4yeHue TEMBbI
"CernerosnekTpuku"
[ToaroroBka k s3K3aMeHy
11 | ITocTositHHBIN IToaroroBka Kk MpakTUUYECKUM 3aHSATUSM
IIEKTPUUECKUI TOK ITonroroBka u odopMIeHHE OTUYETOB IO
nabopaToOpHBIM paboTam
[ToaroToBka K KOHTPOJILHOU paboTe
[TogroroBka k sKk3aMeHy
12 | MarautHoe mosie B | IloaAroroBka K NpakKTUUYECKUM 3aHSATUSIM
BaKyyMe I[ToaroToBka u odopMIIeHHE OTYETOB IO
J1abopaTOpHBIM paboTam
[ToaroroBka K KOHTPOJILHON paboTe
CamocTosTenpHOoe M3yUYeHUe TEMBI
"JIBMKEHUE 3apSKEHHBIX YacTHI] B
MarHuTHOM moje"
[ToaroroBka k 3K3aMeHy
13 | MarautHble cBoiicTBa | [TonrotoBka u oQopMIIEHHE OTYETOB TIO
BEILECTBA nabopaToOpHBIM paboTam
[TogroroBka Kk 3K3aMeHy
14 | DnekTpoMarHeTusM. IToaroroBka K MpakTUYECKUM 3aHSITUIM
OCHOBBI Teopuu | IToaroToBka K KOHTPOJIBbHOM padoTe
Makcserna st | CaMocTOsITeIbHOE M3y4EHHE TEMBI
3JIEKTPOMArHUTHOT O "BuxpeBbie Toku. X nmpumeHeHue u 60pnoa
OJISt Cc HUMU".
ITonroroska K sKk3aMeHy
15 | I'apmonunueckue IToaroroBka K MpakTUYECKUM 3aHSTUAM
KoJebaHus IToaroroBka Kk KOHTPOJILHOU paboTe
CamocrosTenbHOoe n3yuyenue Temel "Mopaenun
MEXaHUYECKUX rapMOHHUYECKUX
OCHUJIISITOPOB (MaTeMaTUYECKU,
NPYKUHHBIN U GU3NUECKUN MASITHUKH)" .
ITonroroska K sK3aMeHy
16 | Bomnosble mpouiecebl | [ToaroroBka k NpakTUYECKUM 3aHATUSIM

IToaroroBka K KOHTPOJILHOU paboTe
CamocrosTenbHoe usyuenue tem: "Crosiune
BOJIHBI", "3BYKOBBIE BOJIHBI".

[ToaroroBka K 3K3aMeHy




17 | I'eomerpuueckas u | [TonroroBka Kk mpakTUYECKUM 3aHSTUAM 8
BOJIHOBAs OIITUKA IToaroToBka m odopMIIEHHE OTYETOB IO
nabopaTopHBIM paboTam

IToaroroBka K KOHTPOJILHOM paboTe
CamocTosTenbHOe M3yYeHHe TeM: "3aKOHBI
reomerpuueckoit ontuku", "MuTepdepenus
B TOHKUX IJIEHKax"

[ToaroroBka k sK3aMeHy

18 | KBanToBbIE IToaroroBka K MpakTUYECKUM 3aHATUSIM 8
ontuyeckue sienus | [lonroroBka u odopmiieHHe OTYETOB IO
J1abopaTOpHBIM paboTam

[TonroroBka Kk KOHTPOJIBHOH paboTe
CamocTosiTenbHOe U3y4yeHue TeM
"OnTtuyeckass  nupomeTrpusa.  TeraoBble
HACTOYHUKU ceera", "I[IpumeHeHue

dhotoapdexra”
[TonroroBka k 3K3aMeHy

19 | OcHoBbl  kBaHTOBOH | [IoAroToBKa K MPAKTUYECKUM 3aHITUAM 8
MEXaHUKHU [TonroroBka K KOHTPOJIBHOM paboTe
[TonroroBka k 3k3aMeHy

20 | OcHOBBI ¢usuku | [ToaroroBka K mMpakKTUIECKUM 3aHITHSIM 8
aToma [TonrotoBka u odopMiIeHHEe OTYETOB IO
nabopaToOpHBIM paboTam

[TonroroBka Kk KOHTPOJIBHOM padboTe
ITonroroBka k ak3aMeHy

21 | OnemeHTHI ¢usuku | [TogroroBka u odopmieHne OTYETOB TIO |8
TBEPAOTO Tella nabopaTopHBIM paboTam
CamMocTrosTenbHOe U3y4yeHue TEMbI
"CoOcTBeHHass U MpUMeECHas MPOBOIUMOCTD
MOJyIIPOBOJHUKOB".

IToaroroBka K sK3aMeHy

22 | DneMeHThI ¢usukum | [ToaroroBka K MpakTUUECKUM 3aHATHSIM 5
atomHoro  sapa ¥ | [logrotoBka u odopmiieHHEe OTYETOB IO
3JIEMEHTAPHBIX YACTULl | TaOOpaTOPHBIM paboTam

IToaroroBka Kk KOHTPOJILHOU paboTe
CamocrosTenbHoe M3yueHUE TEMBI
"PaanoakTUBHOCTD U €€ 3aKOHBI"
IToaroroBka kK sK3aMeHy

7. OBPA3OBATEJIBHBIE TEXHOJIOT'U

Jns mpoBeAeHMsS JIEKIIMOHHBIX 3aHSATUNA HCIIOIB3YIOTCS AayAUTOPHH, OCHAIIECHHBIC
MYJIbTUMEINA MPOEKIUOHHBIM OO0OPYAOBAHUEM U MHTEPAKTUBHOM NOCKOW. YUTeHue nekiui
CONPOBOXKIAETCS Ipe3eHTalusIMU. B paMkax H3ydyeHus HEKOTOPbIX TEeM IPeAyCMOTpPEH
MPOCMOTP BHUAcoMaTepuaaoB (y4eOHBIX (WIBMOB) MW JeMOHCTpalus (U3NUECKOTO
IKCIIEPUMEHTA C MPUMEHEHUEM IEMOHCTPAIIMOHHOTO 000PYyI0BAHUSI.

[Tpu n3yueHn AUCHMIUIMHBI MPAKTUYECKUE 3aHSATUSI OPTaHU3YIOTCS B BUIE CEMUHAPOB-
O6ecen. IlpenomaBatenb 3agaeT ayaUTOPUU  BOIPOCHI, OTBEUAIOT JKEJAloIIMe, a
MpenoiaBaTelb KOMMEHTUPYET, TAKUM 00pa3oM IpenoaaBaTesib COBMECTHO CO CTYIEHTAMU
00cyX)aaeT 0COOEHHOCTH MOCTPOEHUS AITOPUTMA PEIIeHUs TaHHOTO Kjlacca 3a/1ay, a TakKe
MOAXOABI K PEHICHUIO KaXKIOW KOHKPETHOMU 3a1auu. ‘CTyIeHThI CAMOCTOSITENIbHO Pealli3yIoT
pa3pabOTaHHBIA AITOPUTM, TIOCIIE Yero OOCYXTAIOTCs TIOJy4YeHHbIe pe3yabraThl. Ha



KQXJIOM 3aHSTUM pPACCMAaTPUBAETCS HECKOJIbKO 3aJau WIM MPUMEPOB B paMKax
0003HAYEHHOHN TEMBbI, YaCTh U3 KOTOPBIX PEIIaeTCs C MOAPOOHBIM OOCYKIEHUEM, OCTATbHbIE
3a7]laud  CTYJEHTHl BBIMIOJHSAIOT CAMOCTOSTENIbHO (qoMalmHue 3afanus). Tak ke Ha
MPAKTUYECKUX 3aHSTUSAX OCYIIECTBISIETCS TEKYIIMM KOHTPOJb 3HAHUH CTYACHTOB IO
OTJICJIbHBIM pa3jeliaM U TeMaM B BUJI€ TECTUPOBAHUS, MMCbMEHHBIX OMPOCOB MJIU MPOBEPKU
JOMAIITHUX 3aJaHui (PPOHTATBHO WIIM BBIOOPOYHO).

[Ipu BBITTOTHEHUH CTYJEHTAMU JIAOOPATOPHBIX PabOT peanusyercs oOpa3oBaTeIbHAs
TEXHOJIOTUSI pabOThl B MJIbIX rpynnax. ['pynmna pa3douBaeTcst Ha Opurajasl o 2-3 yejgoBeka.
Kaxnas O6puraga nmeer MHAMBUIYATbHbIA TI'paduK BBIMOJHEHUS J1a0OpaTOPHBIX padoT,
KOTOPBIN pa3pabaThIBAeTCs MPENOIaBaTesIeM U COOOIIAETCs CTYAEHTAM B Havaje CEMECTpa.
BoinosiHeHre 1a00paTOPHOTO MPAKTUKYMa OPTaHU3YETCS MO IUKINYECKOMY MPUHIUITY, HA
KQXJyl0 pabOTy OTBOJMTCS 2 4Yaca ayAUTOPHOTO BPEMEHHU, B 3TO BpPEMS BKIIIOUAETCS
MOJIy4YeHUue A0MycKa K paboTe U BBIMOJIHEHUE HEOOXOAMMBIX U3MEPEHUN U 3aIuTa padoThl,
BBIIIOJIHEHHOM Ha mpeablayiieM 3aHsaTuu. llepen BbllogHEeHHEM pabOThl MPENo1aBaTENlb
MPOBEPSIET CTENEeHb MOATOTOBIEHHOCTU KaXXJ0ro cryaeHta. Kpurepuem nomycka K padore
SIBJISIETCSI: TIOHMMAHKME CTYACHTOM 1€ paboThl, 3HAHWE METOJa M TMOPSIKA BBITIOJTHEHUS
9KCIIEPUMEHTOB, a TAKXKe MPEICTaBICHUE 00 0XUaaeMbIX pe3yiabratax. Opopmienue oTuera
U TOJArOTOBKA K 3alluTe JabopaTOpHON pabOThl OCYIECTBISETCS CTYACHTOM B YacChl,
OTBEJIEHHBIE HA CaMOCTOSTENIbHYI0 paboTy. BelnonHeHue 1abopaTOpHbIX pabOT B MOJIHOM
00BeEME, COTIIACHO MHANBUIYaTbHOMY IpaduKy, SBISETCS 00s3aTeIbHBIM YCIOBUEM JIOITYCKa
K 3K3aMEHY M0 JUCLUIUIMHE B KaXKIOM CEMECTPE.

8. OLUEHOYHBIE CPEJCTBA JJI IPOMEXYTOYHOM ATTECTALIUU
Onucanue nmokaszaTteyeil 1 KpUTEpUEB OLICHUBAHUS KOMIIETEHIIMI HA Pa3IMUHbBIX 3Talax UX
dbopMupoBaHUs, OMUCAHUE IIKAJl OLICHUBAHMS, TUIIOBBIE KOHTPOJIbHBIE 3aJaHUS U HHBIE
MaTepuajbl, HEOOXOAUMBbIE ISl OLICHKM 3HAHUM, YMEHUM U HABBIKOB, XapaKTEPU3YIOIINX
aTanbl POPMUPOBAHUSI KOMIIETCHIIUH, a TaK K€ METOJAMYECKUE MAaTepUAITbI, ONPEILIISIONINe
MpOLEAyphbl OIICHUBAHUS, 3HAHUN, YMEHUN M HABBIKOB OTpaXXeHbl B (POHAEC OIECHOYHBIX
CPENCTB MO IUCUUIUTNHE «DU3UKaAY.

ITpumepHBbIe BOIIpOCHI K 3k3ameny (1-11 cemecTp)

I. Mogemn B MexaHuke. Cucrema orcuera. Tpaekropus, MOyTb, IE€pPEMEILECHUE.
KunemaTtuueckue ypaBHEHUsS  ABWKEHUA. JIBM)KEHME  MaTepUalbHONM  TOUKH IO
MPOU3BOJIBHON TPAeKTOPUU. MTHOBEHHAS U CPEJIHSISI CKOPOCTH.

2. YckopeHue U ero cocTtapisitonme. Buabl 1BUKEHUN.

3. [IlpsMonuHeliHOE paBHOMEPHOE U paBHONEpeMeHHOe BukeHue. Kunemartnueckue
YpaBHEHHSI.

4. JIBWKeHUE MaTEpUAIbHON TOUKHU MO OKPYKHOCTH. YTIJIOBAsi CKOPOCTh, KHHEMATUUYECKOE
ypaBHEHHE pPaBHOMEPHOTO  BpalleHWs, 4YacTOTa, Iepuol. YTJIOBOE YCKOpPEHUE.
KunemaTtuueckoe ypaBHEHHE paBHOIEPEMEHHOTO BpaieHus. CBs3b YIJIOBBIX U JIMHEHHBIX
BEJIMYMH.

5. Ilepswiii 3akoH Hpiorona. Macca. Cuna. Bropoii 3akon Hpiorona. Ilpunuun
HE3aBUCUMOCTH JeicTBus cuil. Tpetuit 3akod Hpeiotona. Cuiibl B MEXaHHKE.

6. Jledbopmanusa tBepaoro Tena. Cuna ynpyroctu. 3akoH ['yka. Jluarpamma HanmpspoKeHUH.
7. CucreMa maTepuaibHbIX TOueK. [{eHTp Macc. 3akoH ABMKEHUS LIEHTPA Macc.

8. HMmmynbc cHUCTEMBI MaTepPUAIBHBIX TOYEK. YPABHEHUE JIBUKEHUS  CHUCTEMBI
MaTepHUaJbHbIX TOUEK. 3AKOH COXPAHEHUS UMITYJIbCA.

9. Mexanuyeckas paboTta, MOIIHOCTh. KoHCEepBaTHBHBIE U HEKOHCEPBATUBHBIE CUJIBI.

10. Kunetnueckass u mnoTeHuMajabHas odHeprus. [lojmHas 2Heprus CHUCTEMBI. 3aKOH
COXpaHEHUS U MPEBPAIIECHUS] MEXAaHUUECKOW SHEPTUM.

11. Ymap aGCoMOTHO yIPYTrUux U HEYMPYTHUX TE.

12. BpamarenbHoe ABMXEHUE TBEpaoTro Tena. MomeHT cuiibl. OCHOBHOM 3aKOH JUHAMHUKU
BpAIlaTEIbHOTO JIBMKEHUSI TBEPAOro Teja. MOMEHT UHepLUu. MOMEHT MHEPIUU TBEPABIX
ten npocreitieit popmel. Teopema Ll Telinepa.

13. MOMEHT uMITyJIbCa U 3aKOH €ro COXpaHEeHHs. YpaBHEHHE MOMEHTOB. CBOOOAHBIE OCU
Bpauenus. ['mpockon. IIpeneccus rupockomna.

14. Pabota mpu BpalaTeIbHOM [BI)XEHMM TBepAoro Ttena. KuHernueckass sHeprus



BpallleHUs. DHEPrUs MOCTYNATEIbHO-BPAIIATEILHOTO TBIKECHUSI.

15. ®dusnyeckne MOAENM B THAPOJMHAMHKE. YpaBHEHUE HEpa3phIBHOCTU. Buibl TedeHUs
)xuakoctu. Yucio PeitHomnbaca. YpaBHeHrue bepHyiuiu U ero mpuMeHeHHeE.

16. OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO- KUHETUUECKON Teopuu ra3oB. MaeanbHblil ras.
Cucrema TEepMOAMHAMUYECKUX MapaMeTpoB. OINbBITHbIE 3aKOHbl HACATBHOIO Tasa.
VpaBHEeHHE COCTOSIHMS Ui MPOM3BOJIBHOW Macchl rasa (ypaBHeHHe MeHpeneeBa-
Knaneiipona).

17. OcHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOU Teopur ra3oB. CpeHeKBaApaTUUHAS
CKOPOCTbH JIBUKEHUS MOJIEKYJI U UX CPEJIHSISI KWHETUYeCKasi SJHEpTrusl.

18. 3akon MakcBemnna [ pacnpeneneHuss MOJEKyJl HACATbHOrO Tra3a IO CKOPOCTSIM
TEIJIOBOTO JIBV>KEHHUS. HawnbGomnee BEpOSITHAS, cpenHeapudmMeTnyecKast u
CpeHEeKBaJgpaTU4HAasl CKOPOCTH.

19. BuyTpeHHsis 2Heprusi TEPMOAUMHAMHUYECKOW cucteMbl. Ywucino creneHeid cBoOOIbI
MOJIEKYJI. 3aKOH PAaBHOMEPHOI'O pacHpeAeNieHUs] SHEPTUU MO CTENEHSIM CBOOOJbI MOJIEKYJIL.
BHyTpeHHSIS 3HepTHUsl MPOU3BOILHON MacCCHI Ta3a.

20. IlepBoe Hayano TepMoAMHAMUKU. PaboTa rasa rnpu usMeHeHuu ero oobema.

21. TerymoeMKOCTb ynenbHas U MOJIApHasi. Y paBHeHre Maiiepa. OTHOIIEHUE TEIJIOEMKOCTEM.
22. AanabaTtHblit npouiecc. [TpuMeHeHre nmepBoro Hayajaa TEPMOJAMHAMUKH K aauabaTHOMY
MpoLIecCy.

23. O6paTtuMsble 1 HeOOpaTHUMBbIE ITpoLiecChl. BTopoe Hayaao TepMOAMHAMUKU. DHTPOMUSI.
24. Peanbublil ra3. Cuiibl 1 MOTEHUUAIbHAS YHEPTUSI MEKMOJIEKYISIPHOT'O B3aMMOIEUCTBHUS.
Vpasuenue Bau-gep-Baanbca. M3otepmbl Ban-aep-Baanbca u ux ananms.

25. CroiicTa xuakocteit. [loBepXHOCTHOE HATSKEHUE.

26. Ucnapenue, cyomumanus u kpuctaumsanus. Kpucrammmaeckue n amopgHbIe Tena.

27. OCHOBHBIE MOJIOKEHUS IIEKTPOCTATUKHU. 3apsii U €ro CBOWCTBA. 3aKOH COXpPAaHEHUSs
3apsiaa. 3akoH Kymnona.

28. DnekTpocraTuueckoe Tmoje. HampspkeHHOCTh 3jeKTpocTaTuueckoro mojs. CuioBble
JUHUM 10JIs1. [TpUHIUIT CYyNepro3uLIUU 3JIEKTPOCTATUUECKHUX TTOJIEH.

29. IloTtok BekTOpa HampsbkeHHOCTU. Teopema [Maycca 11 3l€KTPOCTATHUECKOTO TMOJIST B
BaKyyMe B HHTET paJIbHOM (hopMe.

30. Pabota 10 mepeMelieHHI0 3apsga B 3JIeKTpocTatudeckoMm 1ojie.  [loteniuan
JJIeKTpocTaThueckoro  mossi.  PasHocte  moreHuuasnoB.  Llupkymsauumss  BekTopa
HAPSKEHHOCTU AJEKTPOCTATUYECKOTO TOJIS. [ToTeHunanbHbIN XapakTep
3MEKTPOCTATUYECKOTO MOJIS.

31. DKBUIIOTEHIIMATIBHBIE TMOBEPXHOCTU. B3auMHasi OpueHTalusl CHJIOBBIX JIMHUM |
SKBUITOTEHIIMAJIBHBIX TMOBepXHOCTeH. CBsI3b HAMNPSHKEHHOCTH M ToTeHuuana. IloHstue o
rpaJiueHTe NnoTeHuunaia. Beruncienmue pa3HOCTH MOTEHIMAJIOB.

32. IudNIeKTpUKU B JJIEKTpOCTaTUYeckoM  moje.  [lomsipuzauus — IUBIEKTPUKOB.
[TonsipuzoBaHHOCTh  (BEKTOp Tmojspuzanuu). JusnekTpuueckas MNPOHUIAEMOCTh U
BOCIIPUUMYHUBOCTb.

33. DnmekTpuueckoe cMmelleHue (dJeKkTpuueckas uWHAyKOus). Teopema ITaycca mns
3JIEKTPOCTATUYECKOTO MOJISl B Cpelie.

34. CerHeTO3JIEKTPUKHU.

35. Pacnipenenenue 3aps0B B MPOBOJHUKAX. 3apsKeHHbIM NpoBOAHMK. [IpoBomHMKM BO
BHEILIHEM JIEKTPOCTATUYECKOM I10JI€. DJIEKTPOCTATUYECKAs] NHTYKIIUSI.

36. DNEKTPOEMKOCTb. DJIEKTPOEMKOCTh YEAMHEHHOTO IPOBOJHMKA. DJIEKTPOEMKOCTh
CUCTEMBbl M3 JABYX 3apsbKeHHbIX Tel. KoHAeHcaTOpbl. DIEKTPOEMKOCTh KOHJIEHCATOPA.
[TapamienpHOE U TOCIIEIOBATEIBHOE COETUHEHNE KOHAEHCATOPOB.

37. OHeprusi CUCTEMBI 3aps/iOB, YEIMHEHHOI'O INPOBOAHMKA M KOHJEHCATOpA. DHEPIUs
ANEKTPOCTATUUECKOTO TT0JIs1. OObeMHas IIIOTHOCTh SHEPTUHU IEKTPOCTATUUECKOTO TTOJIS.

38. I1oCTOSIHHBIN  3JIEKTPUUYECKUIT TOK. VYCIOBHSI BO3HUKHOBEHHMSI U  CYILIECTBOBAHMS
anekTpudeckoro Toka. Cumna toka. [InotHocTh TOKa. 3akoH OMa 171 OJJHOPOJIHOTO ydyacTKa
LICTIH.

39. ConpoTuBjeHUE TMPOBOJHUKOB. 3aBUCUMOCTb COINPOTHUBIIEHUSI IPOBOJHUKA OT
teMriepatypbl. CBepxnpoBoaumocTb. [locrmeqoBaTtenbHoe U MNapajlieIbHOE COEIUHEHUE



MIPOBOJHUKOB.
40. CropoHHUE cUibl. DAC U HanpsbkeHue. 3akoH Oma 1 HEOJHOPOJIHOIO y4yacTKa LEenu
(0600611eHHbIM 3ak0H OMa) U CIIEACTBUS U3 HETO.

41. Pabota u MontHOCTh ToKa. 3akoH Jxoyns-Jlenna.

42. IlpaBuwia Kupxroda mis passerBieHHbix uenei. [Tpumenenue npasun Kupxroda mis
pacueTa pa3BeTBICHHBIX MEKTPUUECKUX LIETIEH.

[TpumepHbIe BOIPOCHI K 9K3aMeHy (2-i1 cemecTp)

1. MarauTtHoe ToJje, ero CBOWMCTBA M XapaKTEPUCTUKHU. JIMHMM MarHUTHOW WMHIYKIUU.
[TpuHUMT cynepno3ulInu.

2. 3akon buo- CaBapa- Jlanmaca. MaruuTHoe moJsie MPSIMOJIMHEHHOrO TOKa, KPYroBOrO
TOKa.

3. Cuna Amnepa. MarauTHoe B3aUMO/ICHCTBUE TapaJUIEIbHBIX TOKOB.

4. MarnuTtHoe 1oJie aBuxyiierocs 3apsaa. Cuna Jlopenna. JIBukeHue 3apsiKeHHbIX YaCTHII
B MAarHUTHOM IIOJIE.

5. Hupkynauus BEKTOpa HAIPSYKEHHOCTh MATHUTHOTO MOJI. 3aKOH MTOJIHOT'O TOKA.

6. IloTox BekTOpa HANpPsHKEHHOCTHM MarHuTHoOro mnois. Teopema I'aycca miist MarHuTHOrO
nossi. Pabora no nepeMenieHno mIpoBOAHMKA U KOHTYpa C TOKOM B MArHUTHOM I1OJI€.

7. MarHutHble MOMEHTBI 3JIEKTPOHOB M aTOMOB. Tumbl MarHetukoB. HamMarnmumBaHue
MAarHeTUKOB. DJIEMEHTAapHas TEOPUS AUa- U MapaMarHeTu3Mma.

8. deppOMarHeTHKHU U MX CBOMCTBA. DJIeMEeHTapHas Teopus heppoMarHeTu3mMa.

9. SlBnenue snekTpoMarHUTHOM MHAYKUMH. [IprunnHel nosisienus DC nHaykuuu. 3akoH
®dapanes. [Ipasuno Jlenua.

10. ABnenue camouHyKIuu. MHIYKTUBHOCTh. DHEPIUs MATHUTHOTO TTOJISI.

11. BuxpeBoe snekTpuyeckoe none. Tok cMemenusa. CucreMa ypaBHeHUid MakcBenia s
JIEKTPOMATHUTHOTO TOJIS U UX (PU3UIECKHUI CMBICIT.

12. Tlonsitue o KojedaTeabHBIX Tpolieccax. EAMHBIN Moaxon K KojaeOaHUsIM pa3IudyHOU
¢usznyeckoir  mpupoanl. Bumbr  konebanuit. [apMoHuueckme koysebaHUS M UX
XapaKTEPUCTUKHU.

13. uddepennmanbaoe ypaBHEHHE CBOOOIHBIX KOJEOaHWII M ero pemieHue. Mojenn
MEXaHUYECKMX TapMOHMYECKHMX  OCLWUISITOPOB (MAaTEMAaTUYECKUM, MPYXKUHHBIA U
($UBUYECKU MASITHUKH).

14. CBoGOAHBIE 37IEKTPOMATHUTHBIE KOJIeOaHUs B KOJIEOATEIbHOM KOHTYE.

15. InddepeHnmanpHOe ypaBHEHHE 3aTyXalOMMX KoJleOaHUH. XapaKTepUCTUKH U TPUYHUHBI
3aTyXaHus B KOJeOaTeIbHbBIX CUCTEMAX (MEXAaHUUYECKOHN U 3JIEKTPOMATHUTHOM KOHTYPE).

16. BeiHy>XIeHHBIE KOJIeOaHUS B 3JIEKTPOMAaTrHUTHOM KOHTYpe. Pe30oHaHC HaNpsHKeHMIA.

17. BonHoBble mporecchl. [lonepeunsie U MpOAOJIbHBIE BOJHBI. YNpyras rapMOHUYECKas
BoJiHa. [{nnHa BonHbl. berymas BoniHa. BoiHoBoe ypaBHeHMe. Y paBHEHUE TJIOCKOM BOJIHBI.
18. DnekTpoMarHuTHeIE ~ BOJNHBI, uX  cBoiictBa. uddepeHnmanpbHoe  ypaBHEHHE
3JIEKTPOMArHUTHOW BOJIHBI.

19. Crostune BOJIHBI.

20. 3ByKOBBI€ BOJIHBI.

21. OcHOBHbIE 3aKOHBI T€OMETPUUECKOMN ONTUKH.

22. Unatepdepentus ceeta. [Ipunmun [oiirerca. [ToHATHS 0 KOTEpEeHTHOCTH BOJIH. MeTO bl
MOJIyYEHUSI KOTEPEHTHBIX BOJIH. YCIOBUSA IOJYYEHUS MaKCUMymMa M MHUHUMyMa
MHTEHCUBHOCTH IPU UHTEP(EPEHIINHU CBETA OT JBYX UCTOUHUKOB.

23. Nudpakums cBera. Ilpunmun Iroitrenca- ®penensa. 3onsl Dpenens. dudpakius
@dpeHenst Ha KPYrioM OTBEPCTHH.

24. Mudpaxums @paynrodepa Ha MIeTH 1 HA TUPPAKIIMOHHON PEIIeTKe.

25. Ilongapuzauust ceera. 3akoH Mamtoca. CriocoObl MOJy4eHUs MOJISIPU30BAHHOTO CBETA.
3axoH bprocrepa.

26. KBanToBass mpupoja uzinydeHus. TersoBoe wusiydyeHue. AOCOIIOTHO YEpHOE TeJo.
3akoHbI TerioBoro uanydeHus (3akonnbl Kupxroda, Credana-bonasimana, Buna, popmyita
Penes-JIxunca).

27. KBanToBas runoresa [lnmanka. @opmyna [linanka. CBeToBblE KBAHTBI. DHEPIHUsl, UMITYJIbC
1 Macca (pOTOHOB.



28. ®oTo3(pPeKT M ero 3aKOHBI. YpaBHEHHE ODWHINTEWHA ISl BHEUIHETO (oTOIPdeKTa.
Kpacnas rpanunna. KopryckyisipHo-BOJIHOBOM yaau3M CBeETa.

29. Monenu atoMoB. JInHeuaThlid ciekTp atoma Bojgopoaa. @opmyia banemepa.

30. Teopus atoma Bojgopozaa 1o bopy. Iloctynatel bopa. Paauyc u sHeprus ctaiidoHapHbIX
opOuT. 3HaueHue U HepocTaTku Teopun bopa.

31. KopnyckynsipHO- BOJIHOBOM nyaniu3M matepud. I'unoresa ne- bpoitns. [nuHa BOIHBI Jie-
Bpoitns. CootHouenue Heomnpenenennocteil. BonHosast ¢gynkuus u ee cBoiicta. Onucanue
MUKPOUYACTHI] B KBAHTOBOM MEXaHUKE.

32. VpaBuenne Illpenunrepa (BpemMeHHOE | CTallMOHApHOeE). Pe3ynbTaThl pelieHus
ypaBHenus: penunrepa ajisi ABUKEHUSI CBOOOJHOW YACTULBI U AJISI ABUXKEHUS YACTHULIBI B
MPSMOYTOJIBHON MOTEHIMATBHOMN siMe. TyHHENbHBIN 3 (eKT.

33. Atom Bojopoa B KBaHTOBOI MexaHuke. KBanToBsie uncia. [TpaBua oT6opa.

34. Ciun  osnexktpoHa. Ilpunnun Ilaynu. PacnpeneneHue 37I€KTpOHOB B aTOME MO
COCTOSIHUSIM.

35. 30HHAas TeOpHsl MPOBOJUMOCTH TBEPIBIX T€J. 3aOJHEHUE 30H 3JIEKTpOHAMH. MeTasisl,
MOJIyIIPOBOJHUKH, AUIIEKTPUKHU.

36. CoOcTBeHHAs U TPUMECHAsI TPOBOIMMOCTD MTOJTYIPOBOJHUKOB.

37. CocTtaB aTtoMHOro siapa. JHeprus cBsiz, nedekt Mmacc. CBOMCTBA SAEPHBIX CHIL.
DyHaaMeHTaJIbHbIE B3AUMOIECTBUS. MOJIe]In AaTOMHOTO sIpa.

38. PaqnoakTMBHOCTh. 3aKOH pPAJMOAKTUBHOIO pacnaja. IlpaBuma cmemenus. Buabl
pacnagos.

39. SlnepHble peakiuu U UX OCHOBHbIE TUIbL. LlenmHas peakius genenus. Peakuuu cunrtesa.
40. DnemenTapHbple uactuubl. Kiaccudukamus sieMeHTapHbIX 4YacTull. YacTuubl u
AHTUYACTULbL. TUIBI B3aMMOACHCTBUI 37IEMEHTAPHBIX YACTHLL.

9. YYEBHO- METOANMYECKOE U NTHOOPMAILIMOHHOE OBECIIEHEHUE
YUYEBHOTI'O INIPEJIMETA

a) IuTepatypa
1. CaBenbeB, M. B. Kypc obmieii ¢pusuku. B 3 tomax. Tom 1. Mexanuka. MoekyaspHas
¢usuka / . B. CaBenbeB. — 19-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 436 ¢c. —
ISBN 978-5-507-48093-7. — Texct : anekTpoHHBIN // JlaHb : 3JIEeKTPOHHO- OMOIMOTEYHAS
cucrema. — URL: https:// e.lanbook.com/book/341150 (mata obpamenus: 28.11.2023). —
Pexxum moctyma: 11 aBTOpU3. MOJTB30BATEIICH.
2. CasenbeB, U. B. Kypc o6meit ¢pusuku. B 3-x 1. Tom 2. DIeKTpUIECTBO U MarHeTU3M.
Boanbl. Onruka / Y. B. CasenbeB. — 17-¢ usn., crep. — Cankt-IlerepOypr : Jlans, 2023. —
500 c. — ISBN 978-5-507-47163-8. — Tekct : anexkTpoHHBbIH // JlaHb : 3JI€KTPOHHO-
oubmuoteunas cucrema. — URL: https:// e.Janbook.com/ book/333998 (mata oOpareHus:
28.11.2023). — Pexxum goctyna: Jjis aBTOPHU3. MOJIb30BaTENEH.
3. CagenneB, M. B. Kypc obmeii ¢usuku. B 3-x t1. Tom 3. KBaHTOBast onruka. AtTomMHas
¢usuka. Guzuka TBepAOrO Tena. Pusuka aTOMHOTO spa M 3jieMeHTapHbIX vactuiy/ U. B.
CaBenveB. — 14-e usn., crep. — Cankrt- [letepOypr : Jlans, 2023. — 320 ¢. — ISBN
978-5-507-47045-7. — TekcT : 371eKTPOHHBIN // JIaHb : 3IeKTPOHHO- OMOIMOTEUHAs CUCTEMA.
— URL: https:// e.Jlanbook.com/ book/322505 (mata oOpamenus: 28.11.2023). — Pexum
JIOCTYIIA: JJIsl aBTOPU3. MTOIb30BATENECH.
4. Tpodumona T. M. Kypc pusuku [Tekct] : yued. mocobue : pex. Mun. oop. PO/ T. .
Tpodumosa. - 18-e uza. crep. - M. : Akagemus, 2010. - 559 c.
5. Bonbkenmreitn B. C. CoopHuK 3a/1a4 1o o0memy kypey ¢usuku [Tekcr]: yued. mocodue
JUIS CTyIeHTOB TexH. By30B/B. C. BonmbkeHmTeitH. - 3-¢ us3m., ucnp. u gomn. - CI16.: KHmkHbIH
mup, 2005. - 328 c.
6. CoopHuk 3a1a4 o o0memy kypey ¢usuku [Tekct] : yued. mocobue / AMI'Y, MDD ; cocr.
K. I'. Jobpocennckuii, A. FO. Cereiikun. — bnarosemenck : MU3a-sBo Amyp. roc. yH-Ta, 2003
- Y. 2 : DnektpuuectBo U MmaruetusM. Konebanus u Bonusl. — 2003. — 108 c.
7. COopnHuk 3amad 1o obmeMy Kypcy ¢usuku [Tekct]: yued. mocobue st CTYIEHTOB
umxkerep. cruer. / AmI'Y, UDOD ; coct. K. I'. Jlo6pocenbckuii, A. FO. Ceretikun, B. .



IMTomurok. - bmarosemenck : M3n-Bo Amyp. roc. YH-ta, 2002 - Y. 3 : Ontuka, KBaHTOBas
¢usnka, atomHas u sipepHas gusuka. - 2002. - 118 c.

8. du3MyecKuil MpaKTUKyM. MexaHuKa, MOJEKyIsipHas pusnka : yued.- MeToj. mocoowue:
pek. JIB PYML/ AMI'Y, UDD; coct. A. A. Corp, B. ®. Viueausruera, O. B. Ko3zaukosa. —
bnarosemenck: M3a-so Amyp. roc. yu-ta, 2007.-91 c.

9. JTabopaTopHBIi MPAKTUKYM IT0 PU3KKE : yueOH-MeTO/I. Tocodue: pek. JIB PYMII/ AmI'Y,
NDD, coct. A.A. Corp, B.®. ViussausrueBa, M.b. Konbutosa: moxa. pea. A.A. Corpa.- T.2.:
OneKTpuuecTBo U Maruetusm, Boim. 2 — 2007.-130 c.

10. JIabopaTopHblii NpakKTUKyM MO dusnke [DnekTpoHHbIH pecypc]. Y. 3. BomHoBas u
KBaHTOBas ONTHKA. DJIeMEHTHI (pU3MKU atoma u atoMHoro sjpa / AmMI'Y, MDD ; cocr.: O.
B. 3ortoBa, 1. A. T'onyGeBa. - bnarosemenck : M3a-Bo Amyp. roc. yH-Ta, 2018. - 148 c. -
Pexxunm nocryna : http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11087.pdf.

11. ®usuka [DNeKTpOHHBIN pecypc|: 0. METOI. PEKOMEHAAIUHN 10 U3YYCHUIO TUCITUTUTHHBI/
AMI'Y, ®MuM; coct. 1. B. Bepxoryposa, O. B. 3oroBa, O. A. AramsgroBa, B. @.
VapsuerueBa, M. b. KonsutoBa, O. B. Ko3zaukosa. - biaarosemenck: M3n-Bo AMyp. roc. yH-
2017. - 55 c¢. — 9. Pexum pocrtyma: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7694.pdf
0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypChl

T4,

Ne

HanmenoBanue

Omnucanue

1

http://e.Janbook.com

9J'IeKTpOHHaH OnbIMoTeYHass cUcTeMa ((I/I3,I[aTCJ'II>CTBa
HaHI)», TEMATHYECCKUEC IIAKEThI. MATCMATHKA, (1)I/I3I/IK3.,
MHXCHCPHO-TCXHUYCCKUC HAYKH, XUMUSI.

http://
www.iprbookshop.ru/

DOneKkTpoHHO- OubauoreunHas cucreMa IPRbooks —
Hay4yHO- OoOpa30BaTeNbHBII pecypc [ pelleHus 3ajad
obyuenuss B Poccum u 3a pyOexoMm. VYHHUKaIbHAS
miatpopma DBC IPRbooks o0BenuHsIeT HOBeiIme
MH(POPMAIIMOHHBIE TEXHOJIOTUU U YUYEOHYIO JTUIIEH3UOHHYIO
nutepatypy. Kontentr OBC IPRbooks otBeuaer
TpeOoBaHUsIM  cTaHIapToB  Bblicuiedl  mkoiel, CIIO,
JIOTIOJTHUTENIBHOTO U JUCTAHIIMOHHOrO oopazoBanusi. DbC
IPRbooks B nmogHomM 00beMe COOTBETCTBYET TPeOOBAHUSIM
3akoHoaaTenbcTBa PD B chepe oOpa3oBaHus.

http://elibrary.ru

Hayunas snexTpoHHast OMOIMOTEKA )KYypPHAJIOB.

B) mpoeccoHalIbHbIe 0a3bl TAHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMbI

HaunmenoBanue

Omnucanue

https://uisrussia.msu.ru/

VuuBepcuterckas uHpopmanumonHas cucrema POCCUA
(YHUC POCCHA).

http:// dxdy.ru/ fizika-
£2.html

Hayunprii  ¢opym. @Dusuka, Marematnka, XuMHs,
Mexanuka wu Texnuka. OOCyXIeHHE TEOPETUUECKHUX
BOIIPOCOB, BXOJSIIMX B CTaHAAPTHbIE Y4YeOHbIE KYPCHI.
JIMCKYyCCHOHHBIE TEMBbI (DU3UKU: TIOMBITKH OTPOBEPIKEHUS
KJIACCUYECKUX Teopuid U T.1. OOCYKIeHNUE HETPUBUATBHBIX
U HecTaHAapTHBIX y4eOHBIX 3amad. IlojesHblie pecypchl
CETHU, COJIEpIKAIINE MaTepPHAIIbI IO (PU3HUKE.

https://www.runnet.ru

RUNNet (Russian UNiversity Network) - xpymnHeiimas B
Poccun HAy4YHO- obOpa3zoBartenbHas
TEIEKOMMYHHKAIIMOHHAs CeTh, 00J1aato1ast MPOTSHKEHHOM
BBICOKOCKOPOCTHOW MarvcTpajbHON HHPPACTPYKTypod u
MEXIYHAPOHBIMU KaHaJIaMH, o0ecreynBaOIIMU
UHTETPALNIO C 3apyOeXHBIMU HayYHO- 00pa30BaTEIIbHBIMU
cetssmu (National Research and Education Networks,




NREN) u ¢ UnTepner.

4 | https:// MUHHCTEPCTBO  HAyKM M BBICIIErO  OOpa30oBaHUs
minobrnauki.gov.ru/ Poccuiickoit Denepanmm
10. MATEPUAJIbBHO- TEXHUWYECKOE OBECIIEYUEHUE YUYEBHOI'O
INPEJIMETA

3anatuss 1o jaucuuiuinHe «®us3nka» MpPOBOAATCS B  CIELHUAIBHBIX ITOMEIIECHUSX,
MPEICTABISIONINX cOO0H yueOHbIE ayAUTOPHUH IS TPOBEACHUS 3aHATUM JIEKIIMOHHOTO TUIIA,
3aHATUA CEMUHAPCKOTO THUIMA, T'PYNIIOBBIX U WHAWBUIYAIbBHBIX KOHCYJbTALMH, TEKYIIETO
KOHTPOJISI U NPOMEXKYTOUHOUM arrecranuu. CrenualbHble MOMEIIEHUS YKOMIUIEKTOBAHBI
CIIENATIU3UPOBAHHON MEOENIbI0 U TEXHUYECKUMU CPEICTBAMU OOYUYEHUS], CIyKAIUMU IS
MpeaCTaBICHUs YueOHOM MHpOpMauu OONBIION ayauTopuu. Bee momerrieHus, B KOTOPBIX
MPOBOAATCS 3aHSITUS, COOTBETCTBYIOT AEHCTBYIOIIMM MPOTUBOINOKAPHBIM MpaBUIAM U
HOpMaM.

Kaxnapiii oOyuaromuiics obecrieueH WHAWBUAYATbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
JNIEKTPOHHO- OMONMMOTEYHBIM  CHUCTeMaM M K  3JIEKTPOHHOW  HMH(POPMAIMOHHO-
00pa3oBaTeNbHON Cpelie YHUBEPCUTETA.

CamMmocTosTenpHas pabora 00y4JaroIIuXCs OCYIIECTBIISICTCS B MMOMEIICHU X,
OCHAIIIEHHBIX KOMIIBIOTEPHON TEXHUKOMN C BO3MOKHOCTBIO MTOJKITFOUEHUS K ceTh «HTepHeT»
n obecreueHneM JOCTyrna B JJICKTPOHHYI HWH(OPMAIMOHHO- OOpa30BATEIBHYIO Cpemy
YHUBEPCUTETA

Ha 3ansTusx mnpuMeHsieTcs clieayromiee TexHuueckoe obopynoBanue: II9BM Ha 0aze
nporueccopa Intel Pentium, mpoexktop



