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CamocrosrenbHas paboTa 00yJaronmxcs

(0e3 yuera 3K3.) 108 JacoB
CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30 JacoB
DK3aMeH 2 ceMecTp
3auer 3 ceMecTp
BPK, /13 - ceMecTp
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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 27.03.05 MHHOBaTHKA

[TporpamMmmy cocTaBuIu:

JIOLICHT C YYCHOH CTCTICHBIO Dusuku COI''TACOBAHO JI.B. llenumena
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA
Kadenpa duzuku

(HammMeHoBaHUe Kadeaphl)
19.01.2022 poTOKOJ Ne 5

(mara)
3aBenyromuii kageapoit COI'NTACOBAHO A.C. MacneHHUKOB

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'NTACOBAHO B.B. /IBoernazos
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO O.M. Pennna

(M1.0. ®amunus)

Okcnept(sl): Hopkuna Enena BnanumuposHa, lupexTop 1o padoTe ¢ MacCOBBIM CErMEHTOM
¢unmnana 8 PMD ITAO «Pocrenekom»

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 07.02.2022 r.

Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Paznen 1. IEJIb OCBOEHMA JUCHUITIJIMHDBI

[lenb0 OCBOCHHS UCIUIUIMHBI SIBJISICTCS JOCTHD)KCHHE IUTAHUPYEMBIX pPE3yJIbTaToB OOydYeHUs,
COOTBETCTBYIOIMX ycTaHOBICHHBIM B OIIOIT nHaukaropaM JOCTUKEHUS KOMITETEHIIMN:

KO,Z[ 1 HAMUMCHOBAHUC
KOMIICTCHII U

Kon n HanmeHOBaHME
WHJIMKATOpa JOCTHKEHUS
KOMIIETCHIINU

PesynbTarel 00yueHus

1. YK-1 Cnocoben
OCYILECTBIISATh TIOUCK,
KPUTUYECKHUI aHAIN3 U
CHHTE3 HH(pOpMaluH,
HNPUMEHATh CUCTEMHBIH
MOJXO/ ISl PELICHUs
NIOCTABJICHHBIX 33134

VK-1.1 BrimosHSET ITOUCK
HE0OXOIMMOM ISl pelIeHUs
MOCTaBJIEHHOMN 3aJa4H
uHpopmanuu, eé
KPUTUYECKHUI aHAIIN3,
00001IeHHE U
MIPEICTABJICHUE HA OCHOBE
3HAHUM €CTECTBEHHO-
HAYYHBIX JUCLUILINH U

3HaHus: MeTo0B noucka nHbpopmManuu
Ha OCHOBE 3aKOHOB (DM3UKH.

ymeHusi: Ha ocHOBE 3aKOHOB (pH3UKH
MOMCK HEOOXOAMMON HH(POPMAIIUH.
HaBbIkn: Kputnueckuii aHamms,
00001IIeHIE U TTPEICTABIICHHE
MH(POPMALIUK Ha OCHOBE 3aKOHOB
¢bu3uKy.

COBPEMEHHBIX
UH(OPMALIMOHHBIX

TEXHOJOTHI

VK-1.2 Cucrematuszupyer |3HaAHUS: TPAHUL] IPUMEHUMOCTH
00HapyXEHHYIO OCHOBHBIX (PU3HUYECKUX 3aKOHOB U

UH(POPMAILIHIO, TIOTYICHHYIO
U3 pa3HbIX HICTOYHHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 3a7]au

TEOPETUYECKUX MOJENIEH

yMeHusi: YMeET pelaTh
npodeccuoHaIbHBIC 3a/1a4H C
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
buzuku

HaBBIKH: TUTAHUPOBAHMS SKCIIEPUMEHTA
Y OLICHKH €0 PEe3yNbTATOB; MPOBEICHUS
9KCIIEPUMEHTANBHBIX UCCIEAOBAHUN B
cBoel mpoecCHOHATbHOMN e TEIFHOCTH

VK-1.3 Beibupaer
ONTUMAJIbHBIA BapUaHT
peleHus 3a1auu,
apryMeHTHpYs CBOH BBIOOP

3HAHMS: TEOPETUYECKUX U MPAKTUIECKUX
OCHOB NPOBEJICHNS HAYYHBIX
HKCHEPUMEHTOB B (PU3HKE; OCHOBHBIX
METO/10B MOJETUPOBaHUS (PU3NUECKUX
IIPOLIECCOB

yMeHusi: 0QOpMIISTh PE3yIbTaThI
IIPOBEIECHHOI0 DKCIIEPUMEHTA; OLICHUBATh
MOTPELIHOCTh U3MEPEHUN; UCII0Ib30BATh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIIINH B IIPOLiECCe MIJIAaHUPOBAHUSA U
MpoBeIeHUs! GPU3NYECKOTO IKCIIEPUMEHTA
HABBIKH: IPUMEHEHUS PU3NIECKUX
3aKOHOB JJIs PELICHUS TUIIOBBIX 3a/1a4;
BBIBOJIUTH (PU3HUECKHE 3aKOHBI,
yCTaHaBIMBAaTh U rpapuuecKu
MIPEACTABIIATh IPUUUHHO-CIIEICTBEHHYIO
CBSI3b B (PU3UYECKUX 3aKOHAX.

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JucuunianHa oTHOCUTCs K 00s3aTenbHoi yactu OITOIL.
JucnunianHa sBiseTcs 00s3aTeIbHON

Jlotst

IIPOJIOJKEHUS

¢dbopmupoBaHus

3as4BJICHHBIX

KOMHeTeHI_II/II\/'I H€06XOI[I/IMI>I 3HaHUA

npemecTByronmx auciummind: Matemaruka (YK-1), Uadopmarmonnsie Texuoaorun (YK-1),




Xumus (YK-1), Umkenepras u koMmmbsiotepHas rpaduka (YK-1)

W3y4yaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM I MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMITETCHIIMK B cieayromux auciuumaax: dumocodpus (YK-1), OCHOBBI TEXHOJIOTHYECKOTO
npeanpunumarenberBa (YK-1); rocyaapcTBeHHO#M nuToroBoit arrecrauuu B Gpopme: Brimonnenue,
MOJrOTOBKA K MPOIEIype 3alMThl U 3alllUTa BIMYCKHOW KBaaudukaiponHoi pabdorsr (YK-1),
[ToaroToBka K ciaye u ciada rocyaapcTBeHHOro sk3amena (YK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jis dopmupoBaHUs 3asABICHHBIX KOMIIETEHLUH MCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peaNM3yrolIue JESATCIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOIXOJBI.

OCHOBHBIMHU CTPATETHYECKUMHU TEXHOJIOTUSMU SIBJISIOTCS: JICKIIMOHHBIC 3aHATHUS, MPAKTHUECKUE U
1abopaTOpPHBIE 3aHATHS

Ha nocTikeHHMEe KOHKPETHBIX Iejied OOYYeHHWs HaIpaBlICHbl IPHUMEHSEMbIC TaKTUYCCKHE
TCXHOJIOTUH: 3aJaHUA, I/IH(i)OpMaIII/IOHHBIC, KJIaCCUYECCKas JICKII U

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

2 cemecTp

Konuuectso | Dopmupyembie

Bunnl u TeMEbI 3aHATHH
JacoB KOMIIETEHIINU

MEXAHHUKA 52 YK-1

Jlexuus. BBenenue. @usnka B cucTEME €CTECTBEHHBIX Hayk. O01mas 2
CTPYKTYypa U 3a7a4u JUCUUIIINHBI «PU3HKa». DKCIIEPUMEHTAIIbHAS
U Teopernyeckas ¢pusuka. Kinaccuueckas u HekIaccuueckas
¢u3uka. Kunematrnka. OCHOBHbIE KUHEMATHYECKHE
XapaKTEPUCTUKH KPUBOJIMHEWHOIO IBUKEHHUSI: CKOPOCTh U
yckopenue. HopmanbHOE ¥ TAHI€HLIMAIIBHOE YCKOPEHUE.
KunemaTnka BpamaTenbHOro IBHKEHUS: yII0Basi CKOPOCTh U
YIIIOBOE YCKOPEHHUE, UX CBA3b C IMHEWHOU CKOPOCTBIO U
YCKOPEHHUEM.

Jlexuus. JInHaMKKa OCTyNaTeabHOTO ABMKEHUA. HepuanbHble 2
CHUCTEMBI OTCYeTa U NepBbIi 3akoH HeroToHa. BrOpoi 3akoH
Herotona. Macca, uMITyIsibC, CHiIa. Y paBHEHUE ABUKCHUS
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA 1 3aK0H
COXpaHEHUs UMIyibca. LIeHTp Macc MEXaHUYECKOU CUCTEMBL,

Jlexuus. Cuna, paboTa ¥ NOTeHUMATbHAS SHEPTUS. 2
KoHcepBaTuBHbIE U HEKOHCEpBAaTUBHBIE cUiIbl. PaboTa u
KMHETUYECKask SHEPrUs. 3aKOH COXPAHEHUs MTOJTHOW MEXaHUYECKON
SHEPIrUH B M0JI€ MOTEHIMAIBHBIX CHI. CBA3b MEKIY CUIION U
NOTEHIIMATLHON YHEPTHEH.

Jlexuusi. OCHOBHOM 3aKOH AMHAMUKH BpallleHus.. MOMEHT CUJIBIL. 2
MOMEHT UMITyJIbCa MATEPHAIIBHON TOUKHM U MOMEHT UMITYJIbCa
MEXaHUYECKON CUCTEMBI. 3aKOH COXPAaHEHUS MOMEHTA UMITYJIbCa
MEXAaHNYECKONW CHCTEMBI.

Jlexuus. JlnHaMKKa BpamaTesIbHOrO IBUKCHMUS. 2
YpaBHEHME BpalleHHUs TBEPAOIO TEJIa BOKPYT 3aKPEIUIEHHON OCH.
Mowment nnepuun. @opmyina Ilreiinepa. Kunernueckas sHeprus
BPAILAIOLIEr0Csl TBEPAOTO TeIa.

Jlexius. D1eMEeHThI MEXaHUKH CIUIONIHBIX cpen. Obmue cBolicTBa 2
AKUJKOCTEHN U ra3oB. CTallMOHAPHOE TEUYCHHUE UACATBbHON HKUJIKOCTH.
VYpasuenue bepuymnu. Ynpyrue HanpsokeHust U iehopMaliiy B




TBEPJIOM Telle. DHEPrusl ynpyrux aedopmaruii TBEpaAoro Tena.
3akon I'yka. Moxynb FOnra. Koadgduument Ilyaccona.

Jlekuus. D1neMeHTbI PEISITUBUCTCKON MEXaHUKH.

[IpuHIMIT OTHOCUTENLHOCTH U MipeoOpazoBanus ["anumest.
DKcrnepuMeHTaIbHbIE 000CHOBaHUS CIIEUAIbHONU TEOPUU
otHocutenbHOCcTH (CTO). IToctynarst CTO. OTHOCHTENBEHOCTH
OJIHOBPEMEHHOCTH U npeodpaszoBanus Jlopenna. CokpaiieHnue
JUTMHBI U 3aME/IJICHUE BPEMEHHU B JIBIDKYIIUXCSI CUCTEMAaX OTCUETa.
Hunamuka CTO. PenstuBuctckuit uMnyibc. B3auMocBsI3b Macchbl U
sHeprun. CTO u saaepHas D>HEPreTHKA.

JlaGopaTtopHnas pabora. CtaTucTH4ecKas 00paboTKa pe3yJbTaToOB
IKCIIEPUMEHTA.

JlaGopaTtopHast pabora. . I3aMepeHne yckopeHus: CBOOOIHOTO
najicHus Ha MammHae ATBya. / MI3yueHue 3aKkoHOB
MOCTYIATEILHOTO JBM)KCHUS HA MallliHE ATBY/IA.

JlaGopaTtopHas pabota. 3ammuTa 1a00paTOPHBIX padoT.

JlabopaTtopHast pabora. M3yueHnne 3aKkOHOB BpalaTeIbHOTO
NBWKeHUs Ha MasiTHUKe O0epOeka (paciiupeHHbIN BapUaHT C
npoBepkoit 3CD). / Y uap mapos. / [Iposepka 3CO ¢ moMoIbs0
npudopa ['pumserns.

JlaboparopHas padota. M3y4ueHne mpemneccuu ocu Tupockona. /
OmnpezeneHre CKOPOCTH TMOJIeTa CHAPSIa ¢ TOMOIIBIO
OQJUTMCTHYECKOTO KPYTHJIBHOTO MasiTHUKA.

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PadOT.

JlaGopaTtopHas paboTa. 3ammTa 1a00paTOPHBIX padoT.

[TpakTnueckoe 3andarue. Kunemaruka. /[uHamMuka moctynaresbHOro
JBUKCHUSI.

[TpakTrueckoe 3anstue. Pabora u sHeprus.

HpaKTI/I‘-IGCKOG 3aHsaTHe. Mexanuka TBEPAOTO TCIA.

3amaHus QI CaMOCTOSTSIILHON padOThI, B TOM YHCIIC BHITIOJTHCHHE
Bremonnenue nomarixeit pabotsl (Tectsl B JK),

[ToaroToBka K 3amuTe J1abOpaTOpPHBIX padoOT.

Perenrie nHAMBUAYANbHBIX 3a/1a4.

ITonroroBka K KOJUIOKBUYMY.

18

MOJIEKYJIAPHAA PU3UKA U TEPMOAUHAMHUKA

48

Jlexuust. MKT nneansHoro raza MonekynspHast pusmka u
TepMoinHamMuKa. CTaTUCTUYECKUN U TEPMOJUHAMUYECKUI METOBI.
TepMoauHaMuyecKkast CucTeMa v mapaMeTpbl COCTOsIHUSL. Moielb
WJICaIbHOTO Ta3a. 3aKOHbI UJI€aTbHOro raza. OCHOBHOE YpaBHEHHUE
MKT.

Jlexumsi. DnemMeHThI cTaTUCTHYECKON (hu3uku 3akoH MakcBea o
pacnpeneneHuy MOJIEKYJI U€albHOTO I'a3a Mo CKOPOCTIM U
SHEPTUSIM TEIUIOBOTO JABWKEHUs. bapomeTrpudeckas dhopmyra
bosbiiMaHa.

Jlekuus. CpegHee 4uciIo CTOJTKHOBEHHM U CPEIHSS JIMHA
cBoOOAHOTO TIpobera moneky. SBnenus nepenoca. Auddysus,
TEIJIONPOBOJIHOCTh, BHYTPEHHEE TPeHUE. BpOyHOBCKOE IBUKEHHE.
OMOUpHYECcKHe ypaBHeHHsI nepeHoca: Puka, Pypbe 1 HproTona.

Jlekuus. OcHOBBI TepMOoAMHAMUKK BHyTpeHHss sneprus. Yucno
CTeTeHel cBOOO bl MOJIEKYIbI. [IepBoe HaYaI0 TePMOMHAMUKH.
PaboTa raza npu n3menenuu ero oovema. [Ipumenenne 1-ro Hauana

YK-1




TEPMOJIMHAMUKH K U3ompoiieccaM. TermnoeMkocTs. CBs3b
TEIJIOEMKOCTH C YHCIIOM CTEIIeHEeH CBOOOIBI MOJICKYJI Ta3a.
Ypasuenue Maiiepa. AnrabaTHbIN TIpoliecc.

Jlexuust. OcHoBbI TepMoauHamMuky. L{uko. Ilpsamoii n oGpaTHbIi
uKi1.. OOpatumble 1 HEOOPAaTUMBbIE POLIECCH. DHTPOIUS U €€
CTaTUCTUYECKHUU CMBICI. BTOpOE Ha4amo TepMOJUHAMUKH.
TemoBele ABUTaTEaN U X0J0AUIbHbIEe ManHbL. [{nki KapHo.

Jlexuus. Peanbubie ra3pl. CUiibl U MOTEHIIMATBHAS SHEPTUS
MEXMOJIEKYJIIPHOTO B3aUMOJAEHCTBUA. Y paBHEeHHe Ban-nep-
Baanbsca. 3otepmbl Ban-nep-Baansca u ux ananus. BHyTpenHss
SHeprus peanbHoro rasa. ®azoseie nepexoasl 11 poa. Jnarpamma
coctostHus. TpolHas ToJka.

JlaGopaTtopHas pabota. Pacnipenenenre Makcsenia.

JlabopatopHas pabota. Onpe/esieHie OTHOIICHHSI TEIUIOEMKOCTEH
Bo3ayxa Cp/Cv meronom Knemana-/lezopma. / Onpenenenue
OTHOIIIEHMSI TeTI0eMKOcTel Bo3ayxa Cp/Cv pe30HaHCHBIM
MeTo1oM. / OnpeiesieHHe TeIIOEMKOCTEH TBEPIbIX TEIl.

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PadOT.

JlaboparopHuas padota. Onpenencane kodhUIeHTa BI3KOCTH
BO3/yXa KanmUIBIpHBIM MeToioM. / Onpenencaue ko3 dunmenra
BSI3KOCTH KXUAKOCTH TI0 MeToty Ctokca. / OnpenencHue
koaduimenTa B3auMHoi quddy3un Bo3ayxa U BOASHOIO napa. /
Onpenenenne k03P PuIIMEHTA TETIONPOBOAHOCTH BO3/IyXa
METOJIOM HAarpeTOl HHUTH.

JlaGopaTtopHas paboTa. 3ammTa 1a00paTOPHBIX padoT.

JlaGopaTtopHas pabota. 3ammTa 1a00paTOPHBIX padoT.

[Tpaktuueckoe 3anstue. MKT uaeanbHOro raza. JJIeMEeHTHI
CTAaTHCTUYECKON (PU3UKH.

[TpakTrueckoe 3ansTue. OCHOBBI TepMOAUHAMUKU. [IpuMenenue 1-
ro Hayajaa TEpMOAMHAMUKH K U30IPOLIECCAM.

[IpakTrueckoe 3aHATHE. DHTPOIHS U €€ CTATUCTUUECKUI CMBICTT.
Bropoe Hauano repmoauHaMUKHU. TerioBble IBUTATENIN U
xonoaunbHBIe MamuHbBL. ka KapHo.

3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOTHEHHE
Brinmonnenue nomamnei padbotsl (Tectsl B IK),

[ToaroroBka K 3amuTe J1abopaTOPHBIX padoT.

Pemenve nHIMBUIYaIBHBIX 3a]1a4.

[ToAroToBKa K KOJUIOKBUYMY.

18

JaekTpocraTuka. IlocTOSIHHBIN TOK.

44

Jlekuus. DnexkrpocTraTuka. DIEKTPUUECKUH 3apsid. 3aKOH
coxpaHeHHUs 3apsfa. 3akoH KynoHa. DiekTpocTaTuueckoe mnoie.
HanpsxeHHOCTB 351ekTpocTaTndeckoro nosst. [Ipuanmn
cyneprno3uiuu nojeit. Cunossle tuHuM. PaboTa 1o nepeMerieHuto
3apsana. ITorenman anekrpocratndeckoro nois. CBsi3b MEXIY
HaANPsDKEHHOCTHIO M MTOTEHIIMATIOM. DKBUIIOTEHIIUAJIbHbBIE
TOBEPXHOCTHU.

Jlexuus. Teopema ["aycca asis 37€KTPOCTATUUECKOTO MO B
Bakyyme. [ToTok BekTopa HanpsbkeHHOCTH. Teopema ["aycca miis
AIIEKTPOCTATUUYECKOro MOoJIsl B Bakyyme. [Ipumenenue TeopeMbl
I"'aycca x pacdueTy HEKOTOPBIX DIIEKTPOCTATHUECKUX ITOJIEH.

Jlexuus. JIUdIEKTPUKH B DJIEKTPUYECKOM IToJIe. THUIIbI

YK-1




TuaIeKTpuKoB. [lonspuszanust nusnekTpukoB. [loaspu3oBaHHOCTS.
HanpsokeHHOCTD OIS B IUAJIEKTPUKE. DIEKTPUUECKOE CMELICHHUE.
Teopema ["aycca asis 2JI€KTPOCTATUYECKOTO TOJISI B TUAIIEKTPUKE.
VYcnoBus Ha TpaHUIE pa3/ena ABYX AUAJIEKTPUUECKUX CpPE.
CerHeTOIIeKTPUKH.

Jlexuus. [IpoBogHukHy B anekTpuyeckoM nosie. [IpoBogHuKY B 2
ANEKTPOCTATUYECKOM MOJIe. DIEKTPUIECcKasi eMKOCTh YEIUHEHHOTO
npoBoaHuka. KonaeHcaTopbsl. DHEPrusi CUCTEMBI 3apsiJI0B,
YEeJIMHEHHOTO MPOBOJIHUKA U KOH/IEHCATOpa. DHEeprus
JIEKTPOCTATUYECKOTO MOJISL.
Jlexkuus. IIoCcTOSIHHBIN ANEKTPUUECKUN TOK. DIEKTPUUECKUN TOK, 2
CWJIA U TUIOTHOCTh TOKa. CTOPOHHUE CUIIBL. DJIEKTPOIBUKYIIA
cuia v HanpsbkeHue. 3akoH OMa B HHTETrpaJIbHOW U
muddepennmanbHoi popmax. ConpoTUBICHUE TPOBOIHUKOB.
3akoH JIxxoyisg-JIeHna.
JlaboparopHas padota. 3ydeHne 3IeKTpOCTaTUYECKOTO MO, / 2
[TpoBepka Teopemsl ["aycca 1 3IEKTPOCTATHUECKOTO OIS B
BaKyyM€ — BUPTYJIbHBII PAKTUKYM.
JlaboparopHas pabota. 3ydeHne 3aBUCUIMOCTH COITPOTUBICHUS 2
MeTaJula OT TEMIIEPATyPHI C IIOMOIIBI0 MOCTHKA YUTCTOHA. /
H3ydeHne 3aKOHOMEPHOCTEH ra30BOro pa3psijia Ha OCHOBE
XapakTEPUCTUK cUueTUnKa I enrepa.
JlaboparopHas paboTta. 3amura J1a00paTOPHBIX PabOT. 2
JlaboparopHas pabota. M3yuenue pu3nueckux CBOWCTB 2
CETHETO3JIEKTPUKOB.
JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT. 2
[TpakTrueckoe 3aHsATHE. 3aKOHBI AEKTPOCTATUKH. 2
[TpakTnueckoe 3anarue. Teopema ["aycca nis 2
AJIEKTPOCTATUYECKOTO 110JIs B BAKYYME.
[TpakTrueckoe 3aHsATHE. 3aKOHBI TIOCTOSHHOTO 3JIEKTPUUECKOTO 2
TOKA.
3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJHEHHE
Bremonnenue nomarixeit pabotsl (Tectsl B JK),
[ToaroToBka K 3amuTe J1abOpaTOpHBIX padoOT.
Perenrie vHAMBUAYANbHBIX 33/1a4.
[ToArOTOBKA K KOJUIOKBHYMY. 18
WHast KoHTaKTHas paboTa: 0
IToaroToBka K SK3aMeHY 30
ITpoBeneHme sk3amMeHa 6
3 cemecTp
. Komnuectso | Dopmupyemsbie
Bunbl v TeMbl 3aHATHIA
4acoB KOMIETSHITHH
Marnerusm. 50 YK-1
Jlexius. MarHuTHOE TIOJIE ¥ €T0 XapaKTePUCTUKU. MarHuTHOE 2
TI0JIE U €ro XapakTepucTuku. 3akoH buo-Casapa-Jlamnaca u ero
MPUMEHEHHE K pacueTy HEeKOTOPBIX MoJei. 3akoH AMIiepa.
B3anmoieiicTBHE TOKOB.
Jlexuus. MarHuTHOE 10JIE U €r0 XapaKTEPUCTUKUA. MaruuTHoe 2

nose ABwKymierocs 3apsana. Cuna Jlopenna. JIBuxenue
3ap}I)KCHHBIX YJaCTUll B MAarHuTHOM I10JIC. yCKOpI/ITeHI/I 3ap}I)K€HHI:IX
qactul. Dddexr Xomna.




Jlexuusi. 3aKOH IOJIHOTO TOKA JJIi MATHUTHOTO TIOJIS B BAKYyME.
[{upkynsnus BEKTOpa MarHUTHOW MHIYKLIMH B BaKyyMe.
MarHuTHBIE 1TOJI COJIEHOMIA M TOpOorJa. MarHuTHBIN MOTOK.
Teopema I'aycca ast monst B. PaboTa mo mepeMenieHuo
IIPOBOJHMKA ¥ KOHTYpa C TOKOM B MATHUTHOM HOJIE.

Jlexuus. SIBneHue aIeKTPOMAarHuTHON MHAYKIMU. 3akoH Dapazes.
[IpaBuio Jlenna. Ilpuponaa 31eKTpOMarHUTHON UHIYKIIHH.
Camounnykuus. UHaykTUBHOCTH. B3aumHas uHAyKIUSA. DHEPTUs
MAarHUTHOTO IOJIA.

Jleknus. MarauTHeIe CBOMCTBA BelecTBa. MarHUTHBIC MOMEHTEI
3JIEKTPOHOB M aTOMOB. Jlna- u napamaruetn3M. HamarHnueHHOCTb.
MarsuTtHoe I10J1€ B BEIIIECTBE. 3aKOH MOJHOTO TOKA B BEILICCTBE.
VYcnoBus Ha TpaHUIE pa3jieia IBYX MarHeTUKOB. DeppoMarHeTuku:
UX IIPUPOJIAa ¥ CBOMCTBA.

Jlexuus. Teopust MakcBernia Jist 3JI€KTPOMAarHUTHOTO TOJIS.
Buxpesoe anexrpuueckoe nose. Tok cmenmenus. Y paBHEHUS
MakcBesuia [Jis 3JIeKTPOMArHUTHOTO TOJIsl B UHTErpalbHOU (hopMe.

JlaGopaTtopHas padbota. Onpezesnenre ropu3oHTaTbHON
COCTaBIISIIOLIEH MATHUTHOTO MOJISI 3EMIIH.

JlaGopaTtopHas pabota. Onpezenenne yAelIbHOro 3apsijia dJIEKTpoHa
METOJIOM MarHeTpoHa. / MccnenoBanue xapakTepuCTHK
IPOJOJHHOTO JaTUYNKa XO0JIa.

JlaboparopHas paboTta. 3amura J1a00paTOPHBIX PabOT.

JlaboparopHas paboTa. DKCEPUMEHTAIbHOE ONPEICTICHHE
WHIYKTUBHOCTH KaTYIIKH.

JlaboparopHas paboTa. M3yueHue pu3nueckux CBOWCTB
(heppoMarueTHKoOB.

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT.

JlaGopaTtopHas paboTa. 3ammTa 1a00paTOPHBIX padoT.

[TpakTrueckoe 3ansaTue. 3akoH buo-Casapa-Jlannaca u ero
IPUMEHEHHE K PACYETy HEKOTOPBIX HOJIEH.

[TpakTueckoe 3ansatue. Cuna Jlopenna. [IBuxenne 3apsKeHHbIX
YacTHIl B MAarHUTHOM nose. Dddekt Xoa.

[TpakTrueckoe 3aHsATHE. DIEKTPOMArHUTHAs MHTyKIUS.

3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHNE
Brimonnenue nomamine pabotsl (Tectsl B K),

[ToaroToBka K 3amuTe J1abOpaTOPHBIX padOT.

Pemienne nHMBHAYyaNbHBIX 33]1a4.

ITonroroBka K KOJUIOKBUYMY.

18

KOJIEBAHMSA U BOJIHbBI

40

Jlexuwust. ['apMoHHUecKue KojaeOaHus U MX XapaKTePUCTUKH.
["apmoHnueckre KonebaHus M UX XapaKkTepUCTUKU. MexaHnyeckue
rapMoOHUYecKHe Kosebanus. ['apMOHNYEeCKH OCHMIIISATOD.
[TpyXuHHBIN, PU3NYECKUN U MATEMAaTHYECKUI MasTHUKH.
CB00o1HbIE TapMOHUYECKHE KOJIeOaHUs B KOoJeOaTeTbHOM KOHTYpE.
Cnosxenue xosnebanuii. CnoskeHrne rapMOHUYECKUX KoJleOaHUi
OJIHOTO HANpaBJIEHUS U OIMHAKOBOM 4acToThl. buenus. Crnoxxenue
B3aMMHO NEPIEHAUKYISPHBIX KOJICOAHUH.

Jlexuust. 3aTyxarolue 1 BEIHYXKICHHbIE KoieOanus. Pe3oHaHc.
HuddepennmanbHoe ypaBHEHHE CBOOOTHBIX 3aTYXAIOMINX
KoJIeOaHUH (MEXaHUYECKUX U JIEKTPOMArHUTHBIX) M €r0 pelIeHue.

YK-1




Astokonebanus. luddepennnanbHoe ypaBHEHHE BBIHYKICHHBIX
Kose0aHui (MEXaHMYECKHUX M 3JICKTPOMArHUTHBIX) M €T0 PEIlleHuE.
Amiuintyna u ¢da3a BIHYKICHHBIX KoJieOaHuii. Pe3oHaHc.

Jlexuus. Ynpyrue Bonnsl. BonHoBble nponeccel. [IpoaonsHbie u
HoInepeyHble BOIHbL. Y paBHeHHUe Oeryiieil BosHbl. Pa3oBas
CKOpocTh. BoaHOBOE ypaBHeHUE. I pymoBas CKOpPOCTb.

Jlexuusi. DJIEKTPOMAarHUTHBIC BOJIHBI. DKCIIEPUMEHTAIBHOEC
MOJTy4eHUE IIEKTPOMArHUTHBIX BOJH. [luddepennnansaoe
YpaBHEHHE AJICKTPOMArHUTHON BOJHBI. DHEPTHUs
AJIEKTPOMATHUTHBIX BOJIH. VIMITYJIbC 3JIEKTPOMArHUTHOTO TIOJISI.
[TpuMeHeHHE 3JIEKTPOMArHUTHBIX BOJIH.

JlabopaTtopHast pabota. 3yueHue BbIHYKIEHHBIX 3JIEKTPUUECKUX
KoyieOaHui B KoHType. / OmnpenerneHue yCKOpeHust CBOOOTHOTO
MAJICHHSI C TIOMOIIbI0 00OPOTHOTO MAasiITHHKA.

JlaboparopHas pabota. i3mepeHne ckopocTu 3ByKa B BO3yXe. /
H3yuenne koneOaHui CTPYHEL

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PabOT.

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PadOT.

[Tpaktuyeckoe 3ansrue. KonebaTenbHble MPOLIECCHI.

[TpakTrueckoe 3ansTue. BomHOBBIE TPOLIECCHI.

[TpakTrueckoe 3aHsATHE. DIEKTPOMArHUTHbIE BOJIHBI.

NIDNIDNIDNIDN

3amanus A CaMOCTOSITEIIEHON pabOThI, B TOM YUCIIC BHITIOJTHCHHE
Brimonaenue nomarniHeit padbotsr (Tectsl B IK),

[ToaroToBka K 3amuTe J1abOpaTOPHBIX padoOT.

Perenrie vHAMBUAYANbHBIX 33/1a4.

IToaroroBka K KOJUIOKBUYMY.

18

BoiHoBasi H KBAHTOBAas ONTHKA.

54

Jlexuus. Uatepdepenius cBeta. KorepeHTHOCTD U
MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH. IHTepdepeHnus ceera.
Mertonbl HabmoAeHU UHTEepepeHnn cBeTa. MHTepdepeHnms
CBeTa B TOHKMX IIeHKaxX. [I[puMeHeHne uHTephepeHIInU CBeTa.

Jlexuus. Audpaxus cetra. [Tpunnun ['toitirenca-®penens. Meron
30H @penens. [IpsMonuHeitHOoe pacnpoOCTpaHEHUE CBETA.
Judpakuus OpayHrodepa Ha 0THOMN IIEIH U HA AUPPAKIIUOHHON
pemetke. udpakuus Ha MPOCTPAHCTBEHHOM penieTke. 3aK0H
Bynnda-bperra.

Jlekuus. EcTrecTBEHHBIN M MOJAPU30BaHHbBIN CBET. 3aKOHBI Maitoca

u bprocrepa. J[BoliHOe nyyenpenomiuenue. llomsapusanuonnsie
MIPU3MBI U TOJIAPOUBL. BpanieHue miocKoCTr MoJsIpU3auu.
HckyccTBEHHAs ONTUYECKAsk aHU30TPOIIHSL.

Jlexums. {ucniepcus ceera. HopmanbHas m aHOMaJIbHAS. AUCTIEPCHSL.

DJIeKTpOHHAs TeopHsl Aucrepcuu ceerta. [lormomenue u paccesHue
cBera. 3axkoH byrepa. ®opmyna Tomcona. I{BeT HeOa u 3apu.

Jlexuus. TernnoBoe U3IydyeHUE U €ro XapaKTEPUCTUKH. 3aKOHBI
TeruioBoro uznydenus. 3akoH Kupxroga. 3akonsl Credana-
bonpimana u cmemenus Buna. @opmynsl Panes-/xuHca n
ITnanka. ['mnoresa Ilnanka. Ontuyeckas nupomerpus. TertoBbie
VCTOYHUKU CBETA.

Jlexums. Buasr porosnektpuueckoro 3 dexra. 3akoHbI BHEITHETO
dororddekra. YpaBHeHnEe DUHIITEHHA 1JI1 BHEIITHETO
doTtorddekra. DKcriepuMeHTATBLHOE MMOTBEPKICHIE KBAHTOBBIX

YK-1




cBoicTB cBeta. [Ipumenenne gororddexra. Macca u uMIysbe
¢dorona. JlaBieHue cBera.

Jlexums. Moaenu aroma Tomcona u Pesepdopaa. CriekTpsl 2
usnydeHus: atoMoB. [Toctynatsl bopa. CranmoHapHbie OpOUTHIL.
KBaHTOBaHME MOMEHTA UMITYJIbCA U SHEPTHH 3JEKTPOHA B aTOME.

Jlexius. CriekTpsl aTOMa BOJAOPOJIa M BOJAOPOIOTIOA00HBIX HOHOB. 2
OnbiTel @panka-I'epua. Dopmyna banemepa. CepuanibHbie

(hOpPMYIIEL.

JlaGopaTtopHnas pabora. Konbeiia HeroTona. / U3yuenue siBieHust 2
IbPaKIH.

JlaGopaTtopHnas pabora. Caxapumertp. / [lonsapuzarmus ceera. / 2
CHekTpabHbIi anmapar.

JlaGopaTopHas pabora. 3ammTa J1a00paTOPHBIX padoT. 2
JlaboparopHas pabota. OnpeneneHue TeMuepaTypbl HUTH JaMIIbl 2

HaKaJMBaHUs ONTHYeCKUM mupometpoM. / [IpoBepka 3akoHa
Credana-bonblmMana.

N

JlaGopaTtopHas pabota. 3ammuTa 1a00paTOPHBIX padoT.

N

JlaboparopHas padota. 3yuenue BHemHero gporodddexra. /
IIpoBepka ypaBHeHUs] DHHINTEHHA.

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PadOT.

HpaKTI/IquKOG 3aHsaTue. BorHoBas onTHKa.

HpaKTI/IquKOG 3aHsTue. KBaHTOBas onTHKa.

NN NN

[TpakTuueckoe 3austue. [loctynatsl bopa. CranmonapHbsie OpOUTHI.

3amaHus QI CaMOCTOSTSIILHON padOThI, B TOM YHCIIC BHITIOJTHCHHE
Bremonnenue nomarixeit pabotsl (Tectsl B JK),

[ToaroToBka K 3amuTe J1abOpaTOpPHBIX padoOT.

Perenrie vHAMBUAYANbHBIX 3a/1a4.

[ToArOTOBKA K KOJUIOKBHYMY. 18

MHast KoHTakTHas paborTa: 0

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLIUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

Nzyuenne npucrumaunsl PU3NKA pexomenayeTcss HauaThb C O3HaKOMJIEHHs C paboueit
IpOTrpaMMOii, ee CTPYKTypOl U COAep:KaHUEeM pa3JiefioB. YUeOHbII MaTepuan CTPyKTYypHpOBaH,
WU3y4€HUE  JHUCHMIUIMHBI  OCYIIECTBJISIETCS B TEMAaTHYECKOW  ITOCJIEIOBATEIbHOCTH.
3aHATHS JIEKIIMOHHOT0 THIIA JAI0T CUCTEMAaTU3HpOBaHHbIE 3HaHMs 1o aucuuiminae OU3NKA,
KOHIIGHTPUPYIOT BHUMaHUE Ha HauOoJjee CIOKHBIX U BaXHBIX BOINpocax. Bo BpeMs JIEKIIMOHHBIX
3aHATUI PEKOMEHIyeTCsl BECTU KOHCIIEKTUPOBaHUE y4eOHOro MaTepuaia; oopamarb BHUIMaHUE Ha
GOpMYyIUPOBKM U KaTeropuH, pacKpblBalOIIUe CYTh MpOOJIEMBbl, SBIEHUS WIM Tpolecca;
3a(pMKCUPOBATH BHIBOJBI U IPAKTUYECKNE PEKOMEHIAIINH.

N3yuenne AUCIUTUIMHBI BKIIOYAET BBITIOJHEHUE JabopaTopHbIX pabot. [ToaroToBka K 3aHATHAM
JIa00pPATOPHOr0 TUIA BKJIIOYAET BBHIIOJIHEHUE 3a/laHUH, CBA3aHHBIX C UCIOJb30BaHUEM y4eOHOTO
U HAyYHOro 0O0OpyHoBaHMS (TEXHUYECKHUX TMPUOOPOB, YCTPOWCTB U Jp.), € (U3HMUecKUM
MOJICTTUPOBAHUEM, TIPOBEJCHUEM OIBITOB, SKCIIEPUMEHTOB U Tp. (OCBOCHHUE (PAKTUUECKUX 3HAHUM,
JIOBEIEHHE 1504 bi o) YPOBHSI KOMITETCHITUI - «BIIANIETHY).
IlogroToBka K 3aHATHAM CEMHUHAPCKOr0 THMNA BKJIOYAeT O3HAKOMIICHHE C IJIAHOM
MPAKTUYECKOTO 3aHATUS; PaboTy C KOHCIEKTOM JIEKIMW, BBIMOJHEHHE JOMAIITHETO 3a/aHus,
paboty ¢ y4eOHON W y4eOHO-METOIWYECKOW IJIUTEepaTypoil, HAyYHBIMA W3AAHUSAMH W
DIIEKTPOHHBIMU  00pa30BaTEIbHBIMUA pPECYpCaMH, PEKOMEHIOBAHHBIMU padoyeil mporpammoii
mucrumiuael OU3UKA.



CopnepxkaHne camMoOCTOSTEJNBLHONH PadoThl omnpezensercd padouedl mporpaMMol JUCHUILUIMHBI
OU3NKA, OLEHOYHBIMM U METOJMYECKUMH MaTepuajamH, 3aJaHUsIMM M yKa3aHUSIMU
npenonaBarens. CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCS B AyIAUTOPHOW U
BHEAYAUTOPHOU (opmax. DPPEKTUBHBIM CPEICTBOM OCYLIECTBICHHS CaMOCTOATENIbHON pabOThI
ABIISICTCA  DJIEKTPOHHas MH(OpPMAIMOHHO-00pa3oBaTelbHas CcpeJa YHUBEPCUTETa, KOTopas
o0ecreynBaeT JOCTyNl K 00pa3oBaTeNbHON mporpamme, pabodel Mporpamme JAUCHUTUIMHBI
OU3UKA, K 37eKTpPOHHBIM OHOIMOTEYHBIM CHCTEMaM, NPOQECCHOHATBHBIM 0a3zaM JIaHHBIX U

I/IH(l)OpMaHI/IOHHBIM CIIpaBOYHBIM CHCTEMaM.
HCpI/IO,I[I/ILIHOCTI) IIPOBEACHNA, (bOpMBI TEKYHIETO KOHTPOJIA YCIIEBACMOCTHU, CUCTEMA OLICHHUBAaHUA
Xo4a OCBOCHHA JUCHUITIIINH MpCaACTaBJICHBI B pa6oqel71 ImporpamMmme.

®opmoit  npomexkyrounor arrecrauuu no guciumuimHe OU3UKA ssasercs OK3AMEH Bo
BropoM cemectpe U 3AYET B TpeTbem cemecTpe.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCHUITIIMHbI

6.1. YueOHO-MeTOIMYECKOE o0eceueHne

Konnuectso
AK3EMILISIPOB MIEYATHBIX
NoNe o W3IaHUH, UMEIOIINXCS B

Crucok UCOIb3yeMOM JIUTEPaTyphbl
/o OnonMoTeKe, Uin
AIICKTPOHHBIN apec U3AaHus
(pecypca) B cetu MHTepHeT

YYEBHBIE, YYHEGHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHWA

1. |[Tpodpumona, Taucuss NpanoBHa. Kypc ¢usuku [Tekcr] : 70
yue0. mocobue s HHXEHEPHO-TEXH. CIEeIMATILHOCTEN BY30B
/ T. . Tpodpumosa. 8-¢ u3a., crep. M.: Bpicmias mikona,
2004. - 541 c. ISBN 5-06-003634-0. Dx3emmisipsl: Bcero 71.

2. |YeptoB, Anekcanap I'eoprueBud. 3amayHUK 1O (QU3UKE 73
[Tekct] : [yueO. mocobue nist BTy30B] / A. I'. UepTos, A. A.
BopoObeB. 8-e uzn., nepepad. u gon. M.: duszmariut, 2006. -
640 c. ISBN 5-94052-098-7. Dx3emmusapsl: Bcero 80.

3. |Mexanuka [Tekct] : mMeToa. yka3zaHUS K BBIIIOJHEHUIO J1a0. 264
pabor mno ¢usuke A cryneHToB 1, 2 KypcoB Bcex
cnenuanbHOCTeit / [coct.: T. H. Kocosa u zp.]. Momxkap-Omna:
MapI' TV, 2003. - 62 c¢. Dx3eMIIsIpsl: Bcero 272.

4. [Monekynsapnas ¢usuka u TepmoauHamuka [Tekct] : yueO. 22
nocobue / E. ®@. Kozses, /JI. P. bakueBa, A. B. Mapsmes, B.
1. Mensemunkos]. Momkap-Ona: MapI'TV, 2006. - 62 c.
ISBN 5-8158-0532-7. Dx3emiurapsl: Bcero 22.

5. |OnextpuuectBo [Teker] : mabopatopHsiit npakTukym / [JI. A. 282 /
I'puropses u ap.]; M-Bo o6pasosanns u nayku P®, ®I'BOV| https://portal.volgatech.net/b
BITIO "TloBomxk. roc. TtexHon yH-T". Momkap-Oma: III'TY,|ooks/Grigorev_jelektrichestv

2012. - 118 c. ISBN 978-5-8158-1105-8. DK3eMILISAPHI: BCETO o0.pdf
289.
6. |Marumetusm [Tekcr] : maGopatopHbiid npakTukyMm / [JI. A. 288 /

I'puropses u ap.]; M-Bo oGpasosanns u Hayku PO, ®I'BOV| https://portal.volgatech.net/b
BITIO "ToBomk. roc. texHon. yH-t". Momkap-Oma: III'TY,|0oks/Grigorev_magnetizm_2

2012. - 102 c. ISBN 978-5-8158-1104-1. Dk3eMIUIspbl: BCETO pdf
293.
7. |BomnoBas ontuka [TekcT]| : MeTol. yka3aHUs K BBIIIOJHEHUIO 51/

nab. paboT I CTYACHTOB Beex crnenuanbuocteit. Y. 2 / coct.:| https://portal.volgatech.net/b
I'. 1. T'orenamBunu, E. FO. Crasep, JI. B. Llenumiesa ; mox | 0oks/Gogelashvili_volnovaja




pen. I'. III. TorenamBuau, 2011 Dx3emrisipsl: Bcero 51. _optika_ch2.pdf

15 /
https://portal.volgatech.net/b
ooks/Volnovaya_optika_202

1.pdf

BonroBas ontuka [Tekct] : mabGopartopublii mpakTukym / .
III. I'orenamBunmu, A. C. Macnennukos, [[. C. Macac, JI. B.
Lenumesa; MUHHCTEPCTBO HAYKH W BBICHIETO O0Opa30BaHUS
Poccuiickoit  ®@epeparun, DPI'BOY BO  "IloBosmkckuii
roCyZapCTBEHHBIN TEXHOJIOTMYECKUI YHHUBEpPCUTET".
Womkap-Ona: III'TY, 2021. - 64, [1] c. ISBN 978-5-8158-
2231-3. Dx3eMmuiapsl: Bcero 15.

KBanToBast ontuka. ATomHas u siaepHas (usuka [Tekcr] 193
METOJ. YKa3aHUs K BBIIOJIHEHHUIO Jal. paboT Ui CTYIACHTOB
Bcex crenuanbHocTed / coct. : H. B. Kammpun, M. E.
Topnees, C. B. Kpacumbuukosa. Momkap-Oma: MapI'TV,

2005. - 83 ¢. Ox3eMmApsl: Bcero 195.

10. |CaBenbeB, Urops  BmagmmupoBunu. Kypc  usukm
[DnexkTpoHHBIH pecype] : yueOHoe mocobue : B 3 Tomax. T. 2

: OnextpuuectBo. Konebanus u BoiaHbl. BonHoBas onrtuka. 7-
e u3J., crep., 2022. - 468 ¢. ISBN 978-5-8114-9096-7.

https://e.lanbook.com/book/1
84164

11. |CaBenbeB, Urops  BmagmmupoBunu. Kypc  dusukm
[DnexTpoHHBI pecype] : ydeOHoe mocobue : B 3 Tomax. T. 3
: KBanroBass ontuka. Atomuas ¢usnka. dusnka TBEpAOTrO
Tena. PU3nMKa aTOMHOTO Apa W 2JIEMEHTAPHBIX YacTHL. 7-€

n3., crep., 2022. - 308 c¢. ISBN 978-5-8114-4254-6.

https://e.lanbook.com/book/2
06495

12. |CaBenbeB, Uropp BrnamumupoBuu. Kypc oOmieit duszmku
[DnexTponHbIi pecypc]| : yueOHoe mocobue : B 3 Tomax. T. 1
: Mexanuka. Monekynspuas gusuka. 18- uzz., crep., 2022. -

432 c. ISBN 978-5-8114-9890-1.

https://e.lanbook.com/book/2
21120

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NoNo
/o

Aynuropuu 11 IpoBe-
JIeHUs y4eOHBIX 3aHATUH,
CaMOCTOSTENIbHON pabo-
ThI U ITPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

[TepeueHb OCHOBHOTIO 00OPYAOBaHUS [Iporpammuoe

obecrneueHue

1. 209 () KOMIUIEKT  [PUBOPOB (1),
YcraHoBka OIpe]l.OTHOLICHHU S
TEIUIOEMK. BO3yXa pu
MOCTOSIH.JIABICHUM U TIOCTOSIHHOM
o0Béme (1), YcranoBka nabopaTopHas
"Mamuna AtByma" OM 11 (1),
YcranoBka naboparopHas "MasTHUK
O6epoOeka" ®M 14 (1), Kommuekr

yueOHoit mebenu (1)

Microsoft Windows
Enterprise, Microsoft
Office Standard, AreHTt
Dr.Web, Microsoft
Access, Microsoft Visio
Professional, = Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommnekr 10
A1 pCIICHUA OCHOBHBIX
MOJIB30BAaTCIBCKUX 3a/Ja4,
BupryanbHelil IpakKTUKYM
no ¢umsuke mis BY3oB (B
2 4acTax)

TSt

216 ()

Monutop 19" ViewSonic TFT 19"
VA916 (1), TIK S404,2 400W/Intel

Core i3 540/kxnaB.,MBIIIb,MOHHUT. 21,5"
VA2248-LED (17)

Microsoft Windows
Enterprise, Microsoft
Office Standard, Areur
Dr.Web, Microsoft




Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
AJi1 pCHICHUSA OCHOBHBIX
IIOJIB30BATCIBCKUX 3aJad4,
BupryanbHblii IpakKTUKYM
no ¢usuke mus BY30B (B

2 4acTsx)
3. 219 (1) Iocka ayauropnas 1000 * 1700 (1),|Microsoft Windows
KOMIUIEKT TIIPUB.APUOH (1),|Enterprise, Microsoft
YcTaHoBKka ®IIB-05-3-[Office Standard, AreHTt
4"OnpenencHue noctosiHHOM | Dr.Web, Microsoft
mudpakuponnoir  pemerku"  (2),|Access, Microsoft Visio
YcraHoBka ®I1B-05-4-1 musi|Professional,  Microsoft
HOJTYYCHHSI u uccienoBanus|Project Professional,
HOJISIPU30BaHHOTO cera" (1),|Microsoft Visual Studio
KommiexT yueOHoit mebenu (1) Enterprise, Kommuext 10
JUIS PEIICHUST OCHOBHBIX
MOJIb30BATEIIbCKUX 3a71ad,
BupryanbHblii IpakTUKYM
no ¢usuke ans BY3oB (B
2 4acTiX)
4. 212 (1) BOJIbTMETP VHUMBEPCAJI (1),|Microsoft Windows
Jlabopatoprnass ~ ycranoBka "Moct|Enterprise, Microsoft
Vurcrona"  UE302030-230  (2),|Office Standard, Arent
Komrutekt yuaeOHoit mebenu (1) Dr.Web, Microsoft

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiekt 10
JUIS PeIIeHUsT OCHOBHBIX
MOJI30BaTEIIbCKUX 3a/ad,
BupryanbHblii IpakTUKYM
no ¢usuke a1 BY3oB (B
2 9acTsX)

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUITIMHBI ®OHJ OLIEHOYHBIX

CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB JTOCTHXKEHUS KOMITETEHIIMI HAIIpaBlIeHBbI Ha:
- YCBOGHHME TEOPETUYECKOro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHHs), IPEAYCMOTPEHHOIO

paboueii mporpammoii;

- YMCHHUC wH3JIaraTb MaTcpual (‘-IGTKOCTB, TpaMOTHOCTb HM3JIOKCHUA MaTepuajlia, TOYHOCTb H
IMMOJIHOTA BOCIIPOMU3BCACHUS y‘-IC6HOl“0 MaTCpI/IaJ'Ia);
- YMCHHUC IPUMCHATH TCOPCTUUCCKHUE 3HAHHNA IIPU PCIICHHUU IMMPAKTUICCKUX BallaHI/IfI.
IMxana OIICHUBAHUA IIPCACTABIICHA HUXKC.




YpoBeHb

c(OpPMHPOBAHHOCTH [xana
Kputepuu onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMITETCHIIUHT
[Toporosbiii OOyuaromuiicsi HWMeeT 3HaHMS OCHOBHOTO MaTepuana,|3adTeHo
YpOBEHb IPOSABIAET YMEHHE JIOTMYHO €ro Mu3jiaraTb, HO MOXKET

JOIyCKaTb ~ HETOYHOCTM B H3JI0KEHHHM  MaTepuala,
HEJIOCTaTOYHO MpPaBUIbHBIE (HOPMYITUPOBKH, HCIBITHIBACT
3aTPYJHEHUS B BBIIOJIHEHUN NPAKTUYECKUX 3aJaHUN

7.1. Texylmiuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAaEMOCTH OOecredyrBaeT OICHHMBAaHHE XOJia OCBOCHHUS JUCIUILIMHBI
(MOAyJs1) M IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AMCUMIUIMHBL. [lOpsimoK COCTaBi€HHS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI IPOLEAYpPhl OLICHMBAHMWS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBIIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHM, HABBIKOB W/ WM ONbITA JEATEIbHOCTH, IO
HaKOIMUTEILHON cHUcTeMe B Oajuiax ycTaHaBlMBaeTcs mosioxkeHueM o cucreme PUTM B ®I'BOY
BO {II'TY»

7.2. llpoMexxyTouHast aTTecTalus 00y4Jaromuxcs
[TpomexyTouHas arTecTanys 00y4yaroUIMXcs HallpaBJieHa Ha OIICHUBAHHE PE3yIbTaTOB O0Yy4EeHUS
10 JUCUUIUIMHE (MOJYJII0) U IPOBOJUTCS C HCIIOJIb30BAaHHEM (DOHIOB OIIEHOYHBIX CPEJICTB.

[Ipumepbl TUNOBBIX KOHTPOJBHBIX 3aJaHUi M3 0a3bl (OHJIA OLEHOYHBIX CPEACTB IO
00pa3oBaTeNbHON IPOrpaMMe.

JIeMOHCTPAIIMOHHBIA BADHAHT

1. Onbitol ®Papagena. fABneHne INEKTPOMArHUTHOM MHAYKUMKU. 3akoH @Papagena. [Mpasuno
JNleHua (noporosblili yposeHs). Mpounntoctpupyinte npasuno JleHua npumepamu. Kakosa npupoga 3.4.C.
3NEeKTPOMArHUTHOM UHAYKLUU? (NpoaBuHYTbIN ypoBeHb). [TIOKaXKuTe, 4to 3aKoH Papagen ecTb creacTBue
3aKOHa COXpaHEeHUA SIHEepPrum (BbICOKMI YPOBEHD).

2. UHTepdepeHuma cBeta. YCNO0BUA MaAKCMMyMa UM MUHMMYMa npu  uHtepdepeHuun. Onbit
KOHra (noporosbiii ypoBeHb). ByayT nAn oTamMyatbcA UHTepdEepeHUUOHHble KAapTUHbI OT ABYX Y3KUX
61U3K0 neXKalmx napannesnbHbiX Wene Npyu oCBeweHnM UX MOHOXPOMATUUYEeCKUM U 6ebiMm cBeToM?
Mouemy? (npoasuHyTbi yposeHb). KaK nsmeHuTca nHtepdepeHUMoHHaA KapTuHa B onbite KOHra, ecam aty
cUCTemMy NOMECTUTb B BOAY? (BbICOKMI YyPOBEHD).

3. MpakTnyecKoe 3agaHue no teme «BHewHuit potoadpdeKr».

MoporoBbiA_ypoBeHb. [1/IMHa BO/IHbI CBETA, COOTBETCTBYIOLWLEN KpacHoMi rpaHuue dotoaddekTa, Ana HEKOTOporo
meTanna Ao = 275 HM. HallT MUHMMaNbHYIO 3Hepruto E OoToHa, Bbi3biBatoLLero ¢otoaddekr.

NpoAaBUHYTLIM ypoBeHb. HaliTu nocToAaHHyto MnaHKa h, ecnm M3BECTHO, YTO 3/1EKTPOHbI, BblpbiBaeMble U3 MeTasa
CBETOM C YacToToMv: = 2,2 10% [y, NONHOCTbIO 3a4epPXKMBAOTCA Pa3HOCTbIO NoTeHuManos Us = 6,6 B, BbipblBaeMble
CBETOM C 4acToTol vz = 4,6 10%°Iy — pasHocTbio noTeHumanos Uz = 16,5 B.

BbicOKMIA ypoBeHb. B TabanLe npuBeseHbl pesynbTatbl U3MepeHuii GOTOTOKa OT NOLABAEMOro HaNPAXKEHUA MeXAY
KaToAOM M aHOAOM NpPW ABYX PACCTOAHMAX PACMONOMKEHUSA WUCTOYHMKA cBeTa OT ¢oTosnemeHTa. Mcrnonbsysa 3Tu
AaHHble, 1) nocTpoiTe Ha ogHOm rpaduKe BOJIbT-aMMNeEPHble XapaKTepucTUkM GoTosanemeHTa npu  ABYX
ocBelleHHOCTAX $OoToKaToAa; 2) HalauTe u3 rpadMKa TOK HacblWeHUs; 3) paccunTanTe KONMYECTBO 3/1EKTPOHOB,
AOCTUraloWMX aHo4a Npu TOKe HacblweHus; 4) caenaliTe BbIBOAbI MO MOJYYEHHbIM pe3ynbTaTam, ONMPaschb Ha




3aKOHbI BHewHero ¢potoaddeKTta

[IepeueHb BOPOCOB AJIsl HPOBEACHUS MPOMEKYTOUYHOM aTTECTALlMU
BOITPOCHI K OK3AMEHY

Pa3gen «MexaHuka»

1. MexaHuka, pa3ziesibl MeXaHUKH. BUIIbl MeXaHWM4YEeCKOTO IBIKEHMs. MatepuaibHas Touka, abCOIOTHO TBEPIOe
teno. Cucrema orcuera. TpaekTopus, MyTh, IEpeMellIeHuE.

2. IloctynarensHoe nBMXEHUE. BekTop cpennel ckopoctu. MruoBeHHast CKOpocTh. CpeqHsis TyTeBasi CKOPOCTb.
3. CpenHee yckopeHue. MTrHOBEHHOE YCKOpEHHE. BEKTOp MOIHOTO YCKOPEHHS U €r0 COCTABIISIONINE.

4. JIBmkeHne MaTepuaIbHON TOUKH MO0 OKPY>KHOCTH. YTOJ IIOBOPOTA, YIIIOBasi CKOPOCTh, YIIIOBOE YCKOPEHUE.

5. CBSI3b YTTIOBBIX M INHEHHBIX BEJTUYHH.

6. Iepserit 3axon HetoToHa. HEpuuaibpHbIe cucTeMbl oTcueTa. [loHaTHE HHEPTHOH U TpaBUTALIMOHHOMN Macc.

7. lonsitue cuiel. Bropotii 3akon HetotoHa. MMmynbe Tena M IMITYIIbC CHITBL. 3aKOH W3MEHEHHS HMITYIIbCa
Tena. YpaBHEHUE AB)KECHUS B TUHAMUKE.

8. BzaumonetictBue Ten. Tpernit 3akon HeroTona. mmyssc cuctemsl Tenn. 3aKOHBI M3MEHEHUS U COXPAHECHHSI
UMITYJIbCa MEXaHUYECKON CHCTEMBI.

9. llentp macc. YpaBHeHUE NBIKEHUS [IEHTPA Macce.

10. INonsTre paboThl. PaboTa MOCTOSIHHON U MEPEMEHHOM CUIIbl. MOIHOCTD.

11. ITonsTue sHepruu B Mexanuke. Kuneruueckas sHeprus.

12. KoHcepBaTHBHBIE U TUCCUTIATUBHEIE CHIIBI. [Ipumepsl.

13. IlorenuuansHast s3HEprusi. CBsI3b MEXy IOTCHIIUATIBHOM SHEPrUeH U CHUITOMN.

14. IlonHas MexaHU4ecKasi SHEPTUsl. 3aKOHbI U3MEHEHHUS 1 COXPAHEHUs ITOJTHON MEeXaHUYECKOH SHEPruu.

15. lunamMuka BpamateabHOro JIBMKEHHA. MOMEHT MHEPLHUH MaTepUalbHOM TOUYKU, CUCTEMbBI MaTepUalbHBIX
Touek, Tena. Teopema LlTeinepa.

16. Kunernueckas »Heprus Bpamiawoomerocs tema. KuHetndeckas d3HEpPrus Teia, YYacTBYIOIIETO BO
BpalllaTeIbHO-IIOCTYATEIbHOM JBM)KEHUH.

17. MOMEHTBI CHJIBI OTHOCHUTEIIbHO TOYKHM W OTHOCHTEJIBHO ocu. PaboTa Tpu BpamiaTeJIbHOM JIBHKCHHU.
OCHOBHOE ypaBHEHHE TUHAMUKH BPAIIaTeILHOTO IBIKEHUSI.

18. MomeHThl UMIyJIbCa MaTepUaTbHON TOYKH OTHOCHUTENIbHO TOYKHM M OTHOCUTENHHO OCcH. MOMEHT UMITyJIbCca
TeJla OTHOCUTEIILHO OCH. 3aKOH COXPAaHEHMSI MOMEHTA UMITYJIhCa M €r0 MPUMEHEHHE.

19. JlaBnenue B xuaxocty U rase. 3akonsl Ilackans u Apxumena. Y paBHEHUE HEPA3PhIBHOCTH.
20. YpaBHeHue bepHyIH U ClIEeCTBUS U3 HETO.

21.MuepruanbHbIe CUCTEMBI OTCUeTa. MeXaHN4eCKH MPUHIMIT OTHOCHTENBHOCTH. [IpeobpasoBanus I'annies.
Kiaccuueckuii 3aK0H CII0KEHUST CKOPOCTEH.

22. Toctynatel CTO. IIpeobpazoBanus Jloperia.

23. CnencrBusi u3 mpeobOpazoBanuii Jlopenna: OmHOBPEMEHHOCTH COOBITHH, TUTEIBHOCTH WHTEPBAIOB
BpEMEHHU, JIOPEHIIOBO COKPAIIICHHE.

24. PenaTUBUCTCKUH MMITyJbC. YPaBHEHHE JMHAMHMKH B PEISTHUBUCTCKOM MexaHuke. MHBapHaHTHOCTH
YpaBHEHUS IBIKEHHSI OTHOCHTENEHO IpeoOpa3oBanmii Jlopera.



25. I[MonHas OHEPIusi, DOHCPIUA MOKOSA U KHHCTUYCCKAasA DOHEPTHUA B peHHTHBHCTCKOﬁ MEXaHHKe. 3aK0H
B3aNMOCBS3U MACChbl U OHEPIuu, €ro NIPUMCHCHUC.

Pasgen «MoneKynapHaa ¢oUsMKa n TepmMmoguHaMUKa»

1. MonekynspHas ¢u3nuka U TepMoarnHaMuKka. CTaTUCTHYECKUN ¥ TEPMOJIUHAMHYECKUN METOJIbI UCCIICIOBAHUS
BemIecTBa. TepMOIMHAMIYECKHIE TTaPaMETPBL.

2. neanpHbIi ra3. 3aKkoHBI HACAILHOIO ras3a.

3. OcHoBHOe ypaBHeHue MKT.

4. 3akoH MakcBeiia 0 pacrpeaeeHuy MOJIEKYI UAEAIBHOTO T'a3a M0 CKOPOCTSIM
5. BapomeTtpuueckas ¢popmyna. Pacnpenenenue bonpimana.

6. CpenHee YuCIO CTOJKHOBEHHUI U CPEIHSAS AJTMHA CBOOOIHOTO Mpodera MOJIeKy

7. SIBneHHs TIepeHoca B TepMOIMHAMWYECKH HEPaBHOBECHBIX cucTeMax. TertonpoBoaHocTs. Jnddys3us.
Bsskocts.

8. Umcrno creneHei cBOOOIBI MOJIEKYITEI. 3aKOH PABHOMEPHOTO PACTIPENEICHHSI YHEPTHH 110 CTENEHSIM CBOOOIBI
MoJIeKyJl. BHyTpeHHss 3Heprus uaeaibHOro rasa.

9. Termora u pabota. [lepBoe Hayano TepMomuHaAMUKH. [IpuMeHeHHe TIepBOTO HavYala TePMOAMHAMUKH K
pa3IMyYHBIM IpoLIEccaM.

10. TenmoemxkocTs. YpaBHeHue Maiiepa. @U3HYECKUil CMBICI YHUBEPCAIBHOM Ia30BOM OCTOSIHHOM.

11. Annabatuveckuii nporecc. YpasHenue [lyaccona.

12. TlonmuTpoIIHEBIE TPOTIECCHI.

13. Huxn. KI1J] muxna. O6patumeie U HeobpaTumble mporiecchl. [ukn Kapho.

14. DuTponusa. CTaTUCTUYECKOE TOJIKOBaHUE PHTPOINUU. BTopoe Hayano TepMOAHAMUKH.

15. Cuitbl ¥ HOTEHIMATIbHAS SHEPTHSI MEKMOJIEKYIISIPHOTO B3auMOIeHCTBUS. YpaBHeHUe Ban-nep-Baansca.
16. N3orepmbl Ban-nep-Baansca. BHyTpeHHsIst SHEpTHs pealbHOTO Ta3a.

17. ®a3oBbie iepexoap! BToporo poaa. uarpamma cocrosiaust. Tpoitaast Touka. Y paBHenue. Knaiinepona-
Kiaysuyca.

Pazpnen «aekrpocraTuka. [locTOSHHBII TOK»

1. DOmnexkrtpuzamusi Ten TpeHUeM. JIUCKPETHOCTh 3apsioB. OJIEMEHTapHBIA 3apsifl. 3aKOH COXpaHEHUs
3JIEKTPUUECKOT0 3aps/a.

2. BzaumopeiicTBre 3eKTpHUecKHX 3apsaoB. 3akoH Kysona.

3. 3HCKTpOCTaTI/I‘{eCKOe moJIe. HaprDKeHHOCTI) QJICKTPOCTATHYCCKOTO 11OJIA. Tlone TOYCYHOI'O
3apsaa. HpI/IHHI/IH Cynepno3nruu JICKTPOCTATHICCKOTO TTOJIA. CunoBble TUHUH AJICKTPOCTATUYCCKOTO ITOJIA.

4. Tlorox BeKTOpa HaIpPsDKEHHOCTH JieKTpocTatudyeckoro moisi. Teopema Octporpaackoro-l'aycca s
AIIEKTPUIECKOTO TIOJIS B BaKyyMe.

6. IIpumenenune Teopemnl ['aycca K pacdyery JIEKTPOCTATHUSCKHIX MOJIEH 3apsHKEHHON OECKOHEYHOU TUIOCKOCTH,
cepsl, mapa ¥ MIWIHHIPA B BaKyyMe.

7. Pabora 1o ONEePpEMEIICHUIO TOUCYHOI'O 3apsiga B IMOJIE TOUCYHOIO 3apsaa. TeopeMa O INUPKYJISOUA BEKTOpa
HAIMpsHKCHHOCTH SJICKTPOCTATUYCCKOTO IMOJIA.

8. IToTeHuman QJICKTPOCTATHUYCCKOTO IMOJIA. Pa3zHocTh moTeHMaNoB.

9. CBs3b MCKIY HAIMPAXKCHHOCTHIO U ITIOTCHIIUAJIOM. aKBI/IHOTCHHI/IaHI:HbIC TIOBEPXHOCTH.



10. Tumsr JUDJICKTPHUKOB. Homlpmaum{ JUDJICKTPHUKOB. HaprDKeHHOCTI) OJIA B AUDJICKTPUKE.

11. Teopema T'aycca miasi 3MEKTPOCTATUYECKOTO TOJS B AMAJEKTPUKE. YCIOBUS HA TPaHUIE pas3jienia JABYX
IMAJIEKTPHUKOB.

12. TIpoBomHWUK B JIIEKTPOCTATHYECKOM IIOJIE. DIEKTPOCTATUYECKOE TIOJie B TIOJOCTH  IPOBOJHHKA.
OJeKTpocTaTHUecKast MHIYKIUS. DJICKTPOCTaTHUECKast —3alllnTa.

13. Emxocts yenuHeHHoro mpoBogHuka. Konpencatopbl. Ewkocts konpaeHcatopos. CoeauHeHHE
KOHJIEHCATOPOB.

14 DHeprus cucTeMbl JIEKTPUUYECKUX 3apsiioB. DHEPIUs 3apsHDKEHHOTO MPOBOJHUKA M KOHIEHCATOpa. DHEprus
ANIEKTpUIecKOoro most. O0beMHas INIOTHOCTD DHEPTHH.

15. Dnekrprueckuil TOK. Y cioBus cyiecTBoBanus. Cria U INIOTHOCTh TOKA.
16. Croponnue cmibl. JC. Hanpsoxenue.
17. 3akon Oma Jutst OTHOPOTHOM TIETIM B HHTETPATbHON B JU(PepeHIMaTbHON hopMe.

18. ConporusieHue NpoBOJHUKOB. CoeJMHEHNE TPOBOIHUKOB. 3aBUCUMOCTh COIPOTHUBIICHHSI IIPOBOJHUKOB OT
Temrnepatypsl. CBepXIPOBOAUMOCTb.

19. PaboTa 1 MOIIHOCTh 3JIEKTPUUECKOTr0 ToKa. 3akoH J[xoynd - JIeHna B nHTerpansHoi U auddepeHnnanbsHoMR
(hopmax.

20. 3akonsl OMa A7 HEOHOPOTHOTO yyacTKa LEnH U AJis 3aMkHyToi nenu. [Ipasuna Kupxroda.
BOITPOCHI K3AYETY
Pazpen «Marneruzm»
1. MarauTHOe mosnie. BexTop marautHON HHAYKIMH. CHUIOBBIC IMHUA MAarHATHOTO TIOJIS.

2. MarHuTHoOe 11oJjie IpoBOJHMKA ¢ TOKOM. 3akoH buo-Casapa-Jlarmutaca. [IpuHuuI cyneprno3uuy MarHuTHOrO
TOJIS.

3. JleficTBHE MAarHUTHOTO TOJIS Ha MIPOBOAHUKH ¢ TOKOM. Cuita Amnepa.
4. JleiicTBHe MarHMTHOTO TOJS Ha ABWXKYIIHecs 3apsaapl. Cuia JlopeHna.

5. JIBu>KeHME 3apsHKEHHBIX YAaCTHULl B MATHUTHOM II0JIE.
6. IToTok BekTOpa MarHuTHOI nHAYKIMU. Teopema ["aycca Ist MAarHUTHOTO TIOJIS.

7. TeopeMa 0 TUPKYISUUHA BEKTOPa MAarHUTHON MHAYKIIUU B BaKyyMe.
8. MarauTHOe NoJje COIEHOUAA U TOPOUA.

9. Pabora 1o nmepemMenieHnio NPOBOJHUKA M KOHTYpa ¢ TOKOM B MarHUTHOM IIOJI€.

10. Onprtel @apages. SABieHue 31eKTpoMaruuTHOW HHAYKIUH. 3akoH Dapanes. [Ipasuio Jlenua.
11. SIBnenue camonnnykuuu. Ilorokocuerienue. MuaykrusHocts. 9JC caMOMHAYKLIUY.
12. DHeprust MarHuTHOTO T0J1s1. OOBbEeMHAas MIOTHOCTh YHEPTUU MArHUTHOTO ITOJIS.

13. MaruuTtHoe 1osne B BellecTBe. MarHuTHOE Moje aTOMOB M MOJIEKYIL.

14. Tunsl MmarHeTukoB. /{ua-, mapamMarHeTusM.

15. BeKTOp HaMaranic¢HHOCTH. HaprI)KeHHOCTI: MarHuTHOrO 1oJjsi. MarHuTHast BOCIIPUUMYHNBOCTD U
MarHuTHas NpOHUIAaCMOCTb.

16. 3aKOH IMOJIHOTO TOKA JJIA MAarauTHOI'O I10JIsA B BEHICCTBC.

17.0cHoBBI Teopru MakcBea JUist JIEKTPOMarHUTHOTO TIoJIsl. Y paBHEHUs MaKcBelula B MHTErpaIbHOM hopme.



Paznen «KoJie6anusi 1 BOJTHBDY
1. KonebarenbHble mporiecchl. ['apMoHHYECKUE KOIEOaHHS U MX XapaKTCPUCTHUKH.

2. MexaHuueckue rapMoHudeckue konedanus. ['apmonnueckuil ocummisitop. Ipy>KuHHBINA, pusndeckuit u
MaTeMaTHYEeCKUI MasTHUKU.

3. CBoOOgHbBIE FApMOHUYECKUE KOTeOaHUs B KOJIEOATEIbHOM KOHTYPE.

4. Crioc)xeHue TapMOHHYECKUX KOJIEOAHWH OJHOTO HAMPABJICHUS M OJIMHAKOBOMN YaCTOTHI.
5. CnoxxeHre JBYX B3aMMHO MEPIEHANKYISPHBIX KOJIe0aH!H OANHAKOBOM YacTOTHI.

6. 3atyxatomue konebanus. ABTokoneOanus. BeiHyx1eHHbIe KoneOaHus. Pe3oHaHC.

7. Bomusr. [Ipupona u kiraccudukaiis BoiaH. YpaBHEHHE OeryIeil BOJIHbBI. XapakTeprcTuka BoiH. Pa3oBas
CKOpPOCTH BOITHEI.

8. DIeKTpoMarHuTHBEIE BOJTHBI U MX CBOMCTBA. Bekrop Ymoa-IloWiHTHHTA.

Pa3gen «BojiHOBasi M KBAHTOBAS ONTHKA»

[a—

. Uarepdepenmus ceera. YcmoBus MaKcuMyMa U MEHUMYMa Tipu uHTepdepernnn. Ombit FOHTa.

[\

. Audpakuus csera. Ycnosus Habmroaenus audpaxuun. [puamun [roiirenca-Openerns.

w

. Meron 30H @penens. CpoiicTBa 30H @peHens. 30HHAS IIACTUHKA.

N

. Audpakuus Opayrrodepa Ha MIIOCKOHN IIETH IPH HOPMAITEHOM ITaJICHUH CBETA.

(9,

. Hudpakuus OpayHrodepa Ha TUPPAKIIOHHOM pelIeTKe.

)}

. Qucniepcus ceta. HopmanbHast 1 aHOMalIbHas AUCTIEPCHUSL.

7. llongpusanus cBeTa.

8. TertoBoe U3TydeHHE U €T0 XapaKTEePUCTUKH. AOCOTIOTHO YEPHOE TEIO.

9. 3akoH Kupxroga. PABHOBECHOCTh TEIUIOBOTO U3TYUYCHUS.

10. 3akons! Credana-bonbimana, cmemeHus Buna.

11. ®opmynsl Penes-/lxxunca u [lnanka. ['unore3a o KBaHTOBOM MPUPOIE TETJIOBOTO U3JIYUYEHHUS.

12. Bugst potoaddekra. 3akonsl BHemHETo hoTodddeKTa. YpaBHEeHHE DHHITEHHA A1 BHEIIHETO
(hoTorddexra.

13. DHeprus. Macca v UMITyJIbC CBETOBBIX KBaHTOB. JlaBlieHHEe CBETa.
14. Mopenu atroma ToMcoHa, nanetapHas Mojenb Pesepdopra.

15. Jluneituatenii ciektp atoma Bomopoaa. Cepun Jlaiimana, banemepa, [lamena, Bpekera, [1pynna.
O0606menHas popmyna banemepa.

16. Arom Bomopoxa o bopy. [Tocrynatet bopa. Onbir ®panka u ['epua. Criektp aroma Bogopoaa o bopy.



