[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

Mcpopmauns o eranensie:  MAHUCTEPCTBO TPAHCIIOPTA POCCUMCKOM ®EJJEPAITNN
OMO: Taparn Makem A@ETFEPAJIBHOE ATEHTCTBO KEJE3HOJOPOKHOI'O TPAHCIIOPTA

JomkHocTb: Pe

Tara no nmcaHKT epaJIkH .r%g TMAPCTBEHHOG OFO/PKETHOE 00Pa30BaTEIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUs
§ / z%gﬁ%% OCYJIAPCTBEHHBIA YHUBEPCUTET IIYTEM COOBIIEHUSA

YHUKanbHbIV np
7708e3a47e66a8ee02711b298d7c78bd1e40bf88

dusuka

paboyas nmporpamMma JUCHUILUIMHBI (MOTYJs)

CrneuunanpHocts CrierianibHOCTh 23.05.06 CTpOUTENbCTBO JKENE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEICH
HanpasnenHnocts (podwiis) YpaBieHHe TEXHUIESCKIM COCTOSTHUEM KEJIE3HOI0POKHOTO TTYTH

Keanuduxauus Huxenep myreid coodieHust
®opma oOyueHus 3204HAas
OO0mas TpyIoeMKOCTh 8 3ET

Bunpt KOHTPOJIA Ha Kypcax:

JK3aMeHbI 1
3a4eThl 1

Pacnpenenenue 4acoB AMCIHILIMHBI M0 KypcaM

Kype 1
— Uroro
Bun zanaruit v PIl
Jlexmun 12 12 12 12
JlabopaTopHbie 8 8 8 8
[IpakTuyeckue 8 8 8 8
Komnr. 4. Ha aTTecT. 0,8 0,8 0,8 0,8
Ko#T. u. Ha aTTect. B | 2,6 2,6 2,6 2,6
niepuog OC
B Tom 4yncie 8 8
AJIEKTPOH.
Wroro ayn. 28 28 28 28
Konrakrtnas pabora |31,4 (314 |31,4 (314
Cam. pabota 246,2 |246,2 | 246,2 | 246,2
Yacel Ha KOHTPOJIb 10,4 10,4 (10,4 |10,4
Hroro 288 288 288 | 288




IIporpammy cocraBun(u):

K.m.H., Ooyenm, Bunaxkuna E.B.

Pabouas nmporpaMmMa AMCHIUTUIHHBI
Pduszuka

paspaborana B cootBercTBun ¢ ®I'OC BO:

DenepanbHbI TOCYAapCTBEHHBIN 00pa3oBaTeIbHBINA CTAHAAPT BBICIIEr0 00pa30BaHMUs - CHELUANUTET 1o crenuansHocT 23.05.06
CTpOUTENHCTBO KEIE3HBIX JTOPOT, MOCTOB M TPAHCIIOPTHBIX ToHHENEH (puka3 MunoOpHayku Poccun ot 27.03.2018 1. Ne 218)

COCTaBJIcHa Ha OCHOBaHUH y4eOHOTo miana: 23.05.06-23-1-CX/n.plz.plx

CrneuunanpHocts CriernasibHOCTh 23.05.06 CTpoUTENbCTBO JKENE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHENeH HamnpapieHHOCTH
(npoduns) YpasieHHe TEXHUYECKHM COCTOSTHUEM JKEJIE3HOIOPOIKHOTO ITYTH

Pabouas mporpamma o00peHa Ha 3aceaHny Kadeapol
EcrecTBeHHbIE HAYKHU

3aB. kadenporr 1.¢.-M.H., O.T.H., mpodeccop Boxos B.T.



1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Ilens npenogaBaHus OUCLHUILINHBL

1.2 | dopmupoBaHze y 00yHAIONIMXCS €CTECTBEHHOHAYYHOTO MUPOBO33PCHHMS; HAYIHOTO MBIIIICHHS; IIEJIOCTHOTO
IIPE/ICTABICHHS O (DM3HIECKIX 3aKOHAX OKPY)KAIOIIEro MIpa B MX €AWHCTBE U B3aHMOCBSI3H; HABBIKOB IPHUMEHCHHUS
MOJ0KEHUH (PyHIaMEeHTaTbHON (PU3UKHU MPU PEIICHUH KOHKPETHBIX MPEeIMETHO-MPO(UIBHBIX 3a1a4; TEOPETUUECKOH U
MIPaKTUYECKOI 6a3bl AJIS YCHELIHOTO OCBOCHUS MU CIIELUAIbHBIX AUCLMILIMH.

1.3 | 3amaun AUCLUTUINHEL:

14— OCBOEHHE O0YJaIONIMMHUCA 3HaHUI 00 OCHOBHBIX (DM3MYECKHX SBJICHUSIX M IPOIECCAX, OCHOBHBIX (PH3NIECKUX
BEJIMUMHAX U (PU3MUECKUX KOHCTAHTAX, OCHOBHBIX (PM3MYECKHUX 3aKOHAX U TPAHUIAX UX HIPUMEHUMOCTH,
(byHIaMEHTaIbHBIX (PU3UUECKUX IKCIIEPUMEHTaX M X POJIM B Pa3BUTHUH HAyKH, HA3HAUYCHUH M IIPUHIINIIAX JACHCTBUS
BaXHEHUIINX (PH3UIECKHUX TPHOOPOB;

1.5|- puoOpeTeHne OOYJAIONIMMUCS YMEHHH OOBSICHUTH OCHOBHBIC HaONIOMaeMble PHUPOIHBIC H TEXHOTCHHEIC
siBIIeHUS ¥ 9(h(eKThl Ha 6a3e 3aKOHOB KJIACCHYECKOW U COBPEMEHHOM (hU3UKH;

1.6 |- pruoOpeTeHne 0O0YJAIONMMHUCS YMEHHH M HaBBIKOB MCIOJIG30BAHUSA METOIUKH (DH3HICCKIX H3MEPeHUI U
00pabOTKM SKCIEPUMEHTAIBHBIX JAHHBIX, UCTIONB30BaHHU METOJI0B (PU3UIECKOTO MOJICITUPOBAHUS JIJISI PEIICHUS
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUYCCKHX 33/1a4;

1.7]— npuoOpereHne 00yJaoNIMUCA HABBIKOB KCIITyaTallMH OCHOBHBIX MPHOOPOB M 00OPYAOBAHUS COBPEMEHHON
¢duznueckoii naboparopuu, 06pabOTKH ¥ HHTEPIIPETUPOBAHUS PE3YNTATOB IKCIIEPUMEHTA.

1.8

2. MECTO JUCIUMIIVIMHBI MOAYJIAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

wukn (pazmen) OIT: | b1.0.09

3. KOMIIETEHIIMHA OBYYAIOIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS INCIUIIINHBI
(MOAYJISA)

OIIK-1 Cniocoben peliaTbh MHXXCHCPHBIC 3a/la4YU B HpO(l)eCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH C UCITOJIB30BAHUEM METOJO0B €CTCCTBCHHBIX
HayK, MaTeMaTUICCKOI0 aHaJIn3a U MOACIINPOBAHUA

OIIK-1.2 HpI/IMCHHCT OCHOBHBIC ITIOHATHSA U 3aKOHBI €CCTCCTBCHHBIX HAYK JJIA PCIICHUA HpeZ[MeTHO-HpO(bI/IJ'ILHBIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIE METOIBI TEOPETHYECKOTO M AKCIICPHMEHTAIEHOTO NCCIIEAOBAHUSA 00BEKTOB, IPOIIECCOB,
SIBJICHUH; IPOBOAMT 3KCIIEPUMEHTBI 110 3aJaHHOI METOJUKE U aHATU3HPYET PE3yIIbTaThl

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 [ ocHOBHBIE TOHATHS M 3aKOHBI KIIACCHYECKOH W COBPEMEHHOW (DM3HKH M UX POJIb B PEIICHAH HPEIMETHO-TTPOPIIBHBIX
3a1ad4;

3.1.2 | METOIbI TEOPETUYECKOTO M AKCIIEPUMEHTAILHOTO HCCIIEIOBaHMS (PU3NIECKUX OOBEKTOB, IPOIIECCOB U SBIICHUH,
METOJIUKY IPOBEAEHHUS M 00pabOTKH Pe3yIbTaTOB (PH3UIECKOTO SKCIEPUMEHTA

3.2 | YmeTh:

3.2.1 [ ncrionp30BaTh OCHOBHBIE OHATHS M 3aKOHBI (DM3HUKH JUTS PEIICHHUS MTPEAMETHO-IPOGMIBHBIX 3a1a4;

3.2.2 | IpUMEHATH METO/Ibl TEOPETHYECKOTO ¥ SKCIEPUMEHTAILHOTO UCCIICOBaHUS (PU3NUECKUX 00BEKTOB, IPOLIECCOB U
SIBIICHUH, TPOBOANTH (DPU3MUECKUE IKCIICPHMEHTHI 110 3aJaHHOW METOANKE M 00padaThIBaTh UX PE3yIIbTATHI

3.3 | Bnagern:

3.3.1 | HaBBIKaMM IPUMEHEHHS] OCHOBHBIX ITOHSITHH 1 3aKOHOB KIACCHYECKON U COBPEMEHHOMN (DU3HMKH JUISl PEILICHHS IIPEAMETHO-
IpOQHIBHBIX 33/1aY;

3.3.2 | HaBabIKaMM IPUMEHEHHSI METOJOB TEOPETHUYECKOTO M AKCIIEPUMEHTAIIBHOTO UCCIICNOBAHUS (PU3NIECKUX 00BEKTOB,
IIPOIIECCOB U SBJICHUH, HAaBBIKAMH IIPOBEICHNS (PU3NIECKUX HKCIIEPUMEHTOB M0 33JaHHOI METOINKe M 00pabOTKH UX

pe3ybTaToB
4. CTPYKTYPA U COAEP’ KAHME JUCHUIIJIUHBI (MO AYJIS)
Kox HaumeHnoBanue pa3jiejioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | IIpumeyanue
3aHATHSA / Kype

Paznen 1. PUZNYECKHUE OCHOBBI MEXAHUKHA




1.1

KNHEMATHUKA MATEPUAJIBHOU TOYKHU IIpeamer u
METO/bl MEXaHUKH. MoJIelT MaTepuanbHoil ToukH U TBepaoro Tena. [lonsaTue
CHCTEMBI OTCUETa. BEKTOPHOE U KOOPIUHATHOE ONIUCAHUE JIBUXKEHUS
MaTepuanbHOi Touky. OCHOBHBIC KHWHEMATHIECKHE XapaKTePUCTUKU
MaTepUaJIbHOM TOUKHU: paJuyCc-BEKTOP, IEpEMEIIEHUE, TPOUIEHHBIN NYTh,
CpelHsIs U MTHOBEHHAs! CKOPOCTb, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHTCHLIUAJILHOE U HOPMaJIbHOE YCKOpeHue. BpamaTtensHoe qBmkeHne
MaTepUallbHON TOYKHU. BEKTOpBI yrila I0BOPOTA, YIIIOBOK CKOPOCTH U YIIIOBOIO
yckopenus. CBsi3b MEX/y YITIOBBIMHU U JIMHEHHBIMH BeJTMYUHAMH. /JIex/

1.2

Ormpezienenye MIOTHOCTH TBEPAOTO Tela MPaBUIIbHOM reOMeTpUYECKON
¢dopwmsr. /Cp/

1.3

Kunemartnka matepransHoit Touku /T1p/

1.4

OCHOBbBI JMHAMUKHU [TOCTYITATEJIBHOT' O JIBMXKEHV A TEJIA
IToctynarensHoe arxeHue. [lepBrrit 3akoH HptoroHa. [TonsiTHEe nHEPTHOM
Maccel Tena. Bropoii 3axon Hetorona u nonsitue cunsl. Tpetuii 3akon Herorona.
Bugst cun. Cuita TSKeCTH, CHIa BCEMHPHOTO TSTOTEHHS, CUJIA YIPYrOCTH, CHIIa
Tpenus. HenmHepumaneHble cucTeMbl oTcueTa. L{eHTpoOeKHbIe CHIIBI HHEPLUH U
cuisl Kopronuca. /Jlex/

1.5

OCHOBEI AWHAMHWKH TOCTYNATEIIbHOTO IBUKCHUA TEJIa /Hp/

1.6

W3yyeHre 3aKOHOB MOCTYIIATENEHOTO ABIKEHHS C TOMOIIIBIO MAIITHHBI
ATtByna. /J1a6/

1.7

3AKOHBI UIBMEHEHUA 1 COXPAHEHHWA UMITYIIBCA, SHEPTU 1
MOMEHTA UMIIVYJIbCA Wmmymnsc
MaTepUalbHON TOUKH U MEXaHUYIECKON CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHUUECKOH CHCTEMBI M YpaBHEHHE €0 JBUKEHHUSI.
Kunerndeckas sHeprHs U 3aKOH ee M3MeHeHHs. KoHcepBaTHBHEIE U
HEKOHCepBaTHBHBIC CIUIBL. [ToTeHIanbpHas sHeprus. CBA3b MEXIY
MOTEHIMAJILHON SHEprueil u cuiaoi. 3aKOH U3MEHEHUSI U COXPaHEHUS MOJIHOM
MeXaHWYECKOH YHEPIHU CUCTEMBL. MOMEHT MMIYIbCca MaTEPHAIBEHON TOUKU U
MEXaHUIECKOW CHCTEMBI, 3aKOH €ro M3MEHEeHuUs 1 coxpaneHus. /Cp/

1.8

ITpoBepka 3aKOHOB COXpaHEHHS IMITYIIbCA M SHEPTUH IpH coynapeHun ten /Cp/

1.9

JANHAMUKA BPAILATEJIBHOI'O IBMJKEHIMA TBEPIOI'O TEJIA
OCHOBHOM 3aKOH BpalllaTeIbHOTO JABMKEHUS TBEPAOTO Tella BOKPYT
HEeMOoABWKHOU ocu. MOMeHT uHepuuu. Brruncnenne MOMEHTOB HHEPLUU
OJIHOPOJHBIX CUMMETpUUHBIX Ted. Teopema IllTelinepa u ee npuMeHeHue.

Kunernueckast SHEprys BpaaTENBHOTO ABIKEHHUS TBEPIOTO TENa.
/Cp/

1.10

I/I3yquI/Ie JAWHAMHWKHN BpamaTCJIbHOTO ABMKCHUS C TOMOIBIO MassTHUKA
Ob6epbexa. /Cp/

Masitauk Makcsemta. OnpezieNieHie MOMEHTA HHEPIIUK TET U POBEPKa 3aKOHA
coxpaHeHus suepruu. /J1ad/

1.12

MEXAHMNYECKHE KOJIEBAHUA

Onpenenenne koyedbannii. XapakKTepUCTHKHA TAPMOHIUECKUX KOJICOaHH.
dopmyna crokeHHsI IBYX rapMOHHYECKuX Konedanuil. [Tpumepsr
KOJIeOaTEIbHBIX CHCTEM: IPYXUHHBIH, MaTEeMaTHIECKUil 1 PU3HIeCcKuii
MasTHUKH. YpaBHEHHE 3aTYXafOMNX KOJIEOaHHUH U €ro peleHune.
XapaKTepUCTHUKH 3aTyXaIoOMuX KojaeOaHnil. YpaBHEHNE BEIHYKICHHBIX
Koje6aHui Mo AeCTBUEM TapMOHMYECKH U3MEHSIOIIEICS BHEIITHEH CUIIBI U €T0
pelenue. SIBneHne pe3oHaHca.

/Cp/

1.13

OmpeneneHne yCKOPEHUsI CBOOOAHOTO MAIeHNS P MOMOIIA MaTEMaTHIECKOTO
masitHuka. /Cp/

1.14

OHpCZ[eHCHI/IC MOAYJIA cABUTA C IOMOLIBIO IIPYKUHHOTO MasiTHUKA. /Cp/

Pazgen 2. TEPMOJUHAMUKA U MOJIEKYJISIPHAA ®U3UKA

2.1

OJIEMEHTBI TEPMOJAVNHAMUWKU OcHOBHBIE
oInpeesieHHs U MOHATUS TepMOAHaMUKU. HyneBoe Hauano TepMoAMHAMUKY U
MOHATHE TeMIIepaTypbl. TepMoauHaMudeckie QYHKIHHA cOCTOsTHI. [TepBoe
Hayasio TepMoauHaMuku. Temnoemkocts. M3onporneccsl. Bropoe Hauamno
TEPMOJIMHAMUKHU B pazIuyHbIX (HopMynupoBKax. [IoHATHE TEI0BOM MaIIKHBL.
KIIJ] Tenmooii mammasl. uki KapHo u Teopema KapHo. HepaBencTso
Knaysmyca. Dutponus. Tperbe Hagano tepmoauHamMuku. /Cp/




2.2

Omnpenenenne Ko UITHEHTa BI3KOCTH XXUAKOCTH o Metoxy Ctokca. /Cp/
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SJIEMEHTBI CTATUCTUYECKOU ®U3UKHN.

OCHOBHBIE 110JI0’KEHHS KUHETUYECKOM TEOPUU UI€AJIbHOTO Ta3a. YpaBHEHUsS
COCTOSIHUS UJ€ATIbHOTO U PEAJIBHOTO ra3a. YpaBHEHUE KUHETUYECKOH TeOpUH
ra3oB [uis faBneHus. @a3oBoe nmpocTpaHcTBO. DYHKLUS pacHpeeneHusl.
Knaccrnueckas u kBaHTOBas cTaTHCTHKA. Pacnpenenenne Makcsena.
Bapomerpuueckas popmyna. Pacnpenenenne bomsnmana. [Torsarue o
KBaHTOBOH craTuctuke bose-Ditnmrelina u ®epmu-upaka. CBS3b SHTPOIIUH €
TEPMOANHAMUYECKOH BEPOSTHOCTHIO. SIBIIEHNs epeHoca.

/Cp/

2.4

OrmpeneneHre OTHOIIECHHUS TEMIIOEMKOCTEH Ta3a METOIOM aanadaTHIecKOro
pacumpenus. /Cp/

Pazgen 3. QJJIEKTPHYECTBO U MATHETHU3M

3.1

OJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

DNeKTpUUECKUH 3aps]l U JIEKTpocTaTHueckoe nose. HanpsxeHHOCTh U
MOTEHIUAT AEeKTPOCTATHUECKOTO 1oisi. CBOMCTBO CYMEpIO3UIINH ATs
ANEKTPOCTATHUECKUX MoeH. CBsI3b MKy HAMPSKEHHOCTHIO
3JEKTPOCTATUYECKOTO NOJI U NoTeHIuanoM. IIoTok BeKTopa HanpsKEeHHOCTH
3JIEKTPUYECKOTO I0JIS Yepe3 IIOBEPXHOCTh U TeopeMa ['aycca. IIpumenenue
TeopeMsl ['aycca k pacueTy anekTpocTatuueckux noneil. Teopema o HUpKynsaquu

JJIs1 BCKTOpa HaHpH)KCHHOCTI/I BHCKTpI/IquKOFO I10JI4.
/JTex/
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SJIEKTPOCTATUYECKOE ITIOJIE B TIPOBOAHUKAX 1 JUDJIEKTPUKAX
ONEKTPUYECKUH TUIMOIb ¥ DIIEKTPHYESCKUI JUIONBHBIH MOMEHT. J{uIonbHbIe
MOMCHTBI MOJICKYJI JUDJICKTPHKA. HOJ’[HPHHG 1 HCHIOJIAPHBIC JUIJICKTPHUKH.
Ionspuszanus nusnextpukos. Bekrop nonspusanuu. Teopema 'aycca mist
BEKTOpa MOJIsipU3aluu. BekTop anekTpiuyeckoro cMeieHus. YCIoBus Ha
TPaHULIE ABYX JUICKTPUKOB. [IPOBOAHNUKH B AIIEKTPOCTATHYECKOM IIOJIE.
DNEeKTPOEMKOCTh YEAMHEHHOTO NMPOBOIHNKA. KoHIeHCAaTOPBI. DHEPTHs CHCTEMBI
3apsAA0B U DJICKTPUICCKOT'O T10JIA.

/Cp/
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DnexTpocTaTUyeckoe moje B Bakyyme u Berectse /I1p/

34

HccnenoBanne snekTpocTatnieckux nonei. (M3ydenue 3akona Oma.) /J1a6/

3.5

MOCTOAHHBIN DJIEKTPUMYECKHUHN TOK

VYcnoBus CylliecTBOBaHUS MTOCTOSHHOTO 3JIEKTpUYecKkoro Toka. Cuma u
IUIOTHOCTB TOKa. YpaBHEHHE HEMPEPBIBHOCTU. 3akoH OMa Il OXHOPOJHOTO
ydacTKa IemH. DIeKTPOABIKYINAS CUlIa U HampshkeHue. 3akoH Oma ams
HeoAHOpOoAHOTO yuacTka uenu. [IpaBuna Kupxroda. ITpumeps! pacuera
Pa3BETBIICHHBIX AJICKTPHYECKUX Ieneil ¢ moMonsro npasmwit Kupxroda. Pabora n
MOILHOCTb TOKa. 3akoH Jlxoyns-JleHna.

/Cp/

3.6

INOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME U BEIIIECTBE
MarunutHas naaykuius. 3akoH buo-Casapa-Jlamiaca, MarHuTHOE 1OJIE
JIBIKYILETOCs 3apsana, cuia Jlopenna, 3axkon Amrepa. Teopema 0 HUPKYIALUN
JUIsl BEKTOpa MarHUTHOM MHAYKLMM U ee IpuMeHeHue. Teopema [aycca aiis
MarHUTHOTO TMOJIA.

MarHuTHble MOMEHTBI aTOMOB U MOJIEKYJ. BEKTOp HaMarHMYeHHOCTH BELIECTBA.
Teopema 0 HMPKYJIAIUY Ul BEKTOPA HAMArHUYEHHOCTU. MarnutHas
BOCIPUUMYHMBOCTh U MarHUTHAs IPOHUIIAEMOCTD BellecTBa. HampsikeHHOCTh
MarHuTHOro noJist. Teopema o HUPKY/ISILUU ISl BEKTOPBI HANPSHKEHHOCTH
MarHUTHOTIO NOJIS. YCJIOBUS JUIL MaTHUTHOIO NOJISl HA TPAHULIE Pa3/iena ABYX
cpen. Juamarnetuku, napamaraetuku. deppomarneTuku. MaraHuTHbII
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerusma.

/Cp/
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3.7

OrmpeneneHre OTHOIICHUS 3apsiia JJIEKTPOHA K €0 Macce MeTOJJOM MarHeTpOHa.
(Ormpenenenne rOpU30HTAIBHON COCTABISIONICH HHIYKIIMA MATHUTHOTO MOJISI
3emnn) /Cp/

3.8

Omnpenernenne pabOTHI BBIX01a IEKTPOHOB U3 MeTasia. /Cp/




3.9

QJIEKTPOJUHAMUKA

3aKoH ANeKTpoMarHuTHOM MHAYKIuK. [IpaBmio Jlenna. CiocoObl H3MEHEHHS
MarHuTHOTO NoToKa. [Ipupoa 3nekTpoMarHuTHON MHAYKIWU. SIBIICHHE
caMouHIyKUMU. MHIyKTHBHOCTD. B3aumHas unnykuus. Bzaumuas
WHIOYKTUBHOCTB. Teopema B3auMHOCTH. ToK cMmeleHus. Teopema 0 HUPKYISALUuU
MAarHUTHOTO I10JISl B CIydae MIPUCYTCTBUSI IEPEMEHHBIX ANEKTPUUYECKUX MOJIEH.
YpaBHenust MakcBeiuia B MHTErpajibHOM popme. /JIex/

3.10

W3zyaenne sBnenns B3auMHOM nHAyKImN.(CHITHE KPUBOW HAMAarHUIUBAHUS 1
MIeTJIU THCTepe3Kca ¢ MoMoIbio ociuiuiorpada.) /Cp/

Pazgen 4. KOJTIEBAHUS 1 BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebarenpupiit kKoHTYp. CBOOOTHBIE HE3aTYXAIONINE U 3aTyXaOIINe
rapMOHHYECKHE KoieOaHus B KojebaTeIbHOM KOHTYype. Popmyra Ui meproaa
KosieOaHuil. BEIHYXIEHHBIE rapMOHHYECKHE KOJICOaHUS B KOJICOATEIIEHOM
KOHTYype. SIBneHue pe3oHaHca. [lepeMeHHbI TOK. AKTUBHOE, UHIYKTUBHOE U
€MKOCTHOE COIIPOTHUBIICHHE B IIEMTN IEPEMEHHOT0 ToKa. PaboTa 1 MOIIHOCTH B
LIeNH NIepeMEeHHOro Toka. JleiicTBytoliee 3HaueHUEe TOKa M HAIIPSKECHUSI.

/Cp/

4.2

OJIEKTPOMATHUTHBIE BOJIHbI

DKCHEePHUMEHTATBHOE TTOIYICHHE HIICKTPOMATHUTHBIX BOMH. CyIIeCTBOBaHHE
SIIEKTPOMATHUTHBIX BOJIH KaK CJIEICTBUE YPaBHEHHH MakcBesa.
JnddepeHtmanbHoe ypaBHEHHE IIEKTPOMATHUTHOM BOJTHBL. CBSI3b MEXITY
BEKTOpaMH HATIPSDKEHHOCTH SIICKTPHIECKOTO M MATHUTHOTO TIOJIeH B
SIIEKTPOMATHUTHOM BOJIHE. IIpeoMIIeH e DIEKTPOMATHUTHBIX BOJIH Ha IPAHHUIIE
paszena JIByX cpell. DHEPIUst B HMITYIIbC SIIEKTPOMATHUTHBIX BOJIH.

/Cp/
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HccnenoBanne 3aTyxaromux Kojebanuii B koaedaTeabHOM KOHTYpe /Cp/

Pazgen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITHUKA.

IlonsiTue cBeTOBOTO JMyda. 3aKOH NPSMOIMHEHHOIO PaCIPOCTPAHEHUS CBETOBBIX
Jy4ei B OMHOPOJHBIX cpefiaX. 3aKOH OTpa)KeHHUsl. 3aKOH IPEIOMIICHHUS.
IIpunuun ®epma. [onHoe orpaxenue. LIeHTpHpOBaHHBIE ONTUYECKHE CUCTEMBI.
IpenomieHne CBETOBBIX Tydeil Ha TIOBEPXHOCTH ChEpPUIECKOTO 3epKaa.
IIpenomiuenue cBeTa Ha chepudecKoil MOBEPXHOCTH pasjena AByX cpel. ToHkue
auH3b1. M300paskeHue MpeIMeToB ¢ MOMOIIbIO TMH3. OCHOBHBIC
(oToMeTpHUIeCKIe BETHINHEL.

/Cp/

52

WHTEPO®EPEHIIUA N1 JUDPAKIIUA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJH. HTepdepeHIus cBeTa,
YCIIOBHE MakCUMyoB 1 MUHIMYMOB. OnbiT FOHra. HTepdepernus cBera B
TOHKHUX TUICHKAaX ¥ IacTuHkax. Onpenenenne qudpaxunu. [Ipunamnun [olirenca
-®Openens. Meton 30 @penens. JJudpakuus Openens Ha KPYrJIOM OTBEPCTUH U
mucke. Jlubpakuus Opayrrodepa Ha oxHow menu. JJudpakius payarodepa
Ha TU(PaKINOHHON pemIeTKe.

/Cp/

53

JUCIIEPCHA U TTIOJIAPU3BALINA CBETA

Iucrepenst cBeta. DIEKTPOHHAS TEOPHS TUCIIEPCHHU CBETA. ECTECTBEHHBIH 1
HOJI}IpH?:OB&HHBIﬁ CBCT. Honﬂpmaum{ CBCTA IIPH OTPAXXCHUU U MPCIOMJICHUHU Ha
TpaHMILE IBYX AUIIEKTPUKOB. [IpoxoxkneHue cBeTa uepe3 aHU30TPOIIHbIE
kpuctaisl. [lonspusanoHHble TPU3MBL U ONAPOUAbL. 3aKoH Mamtoca. AHanu3
MOJIIPU30BAHHOTO CBETa. Bpalienue miocKoCTH mospH3aIuH.

/Cp/

54

Wnrepdepenmus ceera. Onsit IOHTA. (M3MepeHne JITMHHBI CBETOBOH BOJIHEI C
MOMOIIBIO U PaKIUOHHOM pemieTkn). (OnpeneneHne NoKa3aTens IpeloMIeHHs
CTeKJIa ¢ TIOMOIIBI0 MUKpOckora). /Cp/

5.5

IIpoBepka 3akona Maunroca. (Onpenenenne ko3¢ HUITEHTA TOTIOICHHS
npo3paunbix Ten). (Onpenenenue yria moxHo# nonspusanun). /Cp/

Paspen 6. JIEMEHTBI CIIEHUMAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH




6.1

IMocTynats! crienuanbHO# Teopun oTHOCHTENbHOCTH. [Ipeobpa3oBanus
Jlopenna. CneacrBus u3 npeodpazoBanuii Jlopenua. aTepBan mexmy
COOBITHAMH. VIMITYIIBC B CIIENMANBEHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PENTATHBUCTCKON TMHAMUKH MaTepUAIbHOMN TOUKH. DHEPIUs B
CreUUaIbHON TeOpUU OTHOCUTENbHOCTH. /Cp/
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Pazgen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemtoBoe u3rydeHne u ero xapakrepuctuky. 3akoH Kupxroda. 3axoHs!
Credana - Bonpiimana u cmenienus Buna. ®opmyner Penes-/[xunca u [1nanka.
I'unoresa I[Tnanka. ®@oronsl. @otodddhekt. YpaBHeHHEe DHHIITEHHA TS
BHeTIHero (otodddexra. DHeprus U uMIynsc GoToHa. /lapiaeHne cBeTa.
S¢dext Komnrona u ero aneMeHTapHas Teopusa. EAMHCTBO KOPITyCKYISIPHBIX U
BOJIHOBBIX CBOMCTB 3JIEKTPOMarHUTHOTO U3ITy4EHUSI.

/JTex/

7.2

KganToBas ontuka /T1p/

7.3

SJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U3UKN
CriexTpbl aTOMOB U MoJiekyia. CriekTp aToMa Bogopoja. Teopus aToma Bogopoaa
no bopy. I'mnoresa ne bpoitna. CeotictBa BosH ae bpoiinsa. CooTHomeHue
HeonpenenenHocreil I'eiizenOepra. BomHoBast GpyHKIMS U ee BEpOSTHOCTHAS
nnTepnperauus. Habmonaemble BeIMUMHBI B KBAHTOBOM MEXaHHUKE U X
n3mepenust. O6mee ypasaenne Llpexanarepa. CrammioHapHOE ypaBHEHHE
Ipemunrepa. J{Bmxkenue cB0OOOIHON YacTHIIBL. J[BHKEHUE B TIOTEHIIMAIBHOM
sime. [ToTeHumaneHbli Oapbep. I'apMoHnYecKkuii ocuuIATOp. ATOM BOJOPOJA B
KBaHTOBOH MexaHuke. CMH 31ekTpoHa. CIIMHOBOE KBaHTOBOE uncio. [Tpuniun
HEepa3IMIUMOCTH TOXKIECTBEHHBIX YacTUIl. DepMHOHBI 1 0030HEI.
Ileproauueckas cucrema neMeHTOB MeHieneeBa.

/Cp/
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7.4

OrnpezeneHye TeMIEpaTypHON 3aBUCHMOCTH HHTEHCHBHOCTHU U3JY4CHHUS HUTH
Jamibl HakanuaHus.(M3ydeHne 3aK0HOB TEIIOBOTO U3ITyYeHHsI C TOMOIIBIO
SIPKOCTHOTO TIpomeTpa.) /Cp/

7.5

Dotorddext. (CHATHE BONBTAMIIEPHOI, JIFOKCAMIIEPHON H CIIEKTPaIBHOI
XapaKTEepUCTHK (OTORIEMEHTA U ONpeAesicHIe paboThI BBIXO1a
anekTpoHa). /J1ad/

Pazgen 8. DUSUKA ATOMHOTI'O AAPA U SJIEMEHTAPHbBIX YACTHULL

8.1

OJIEMEHTHBI ®U3MKNU ATOMHOTI O S/IPA

Jedekt Macchl 1 9Heprus cBs3u sapa. CIUH Sapa U €ro MArHUTHBIH MOMEHT.
H,E[CpHI)Ie CHIJIBI. MOI[GJII/I sapa. PaIII/IoaKTI/IBHOC H3JIy4CHUC U €TI0 BUABI. -
pacnaq. -u3JIYy4YCHHUEC. -U3TYyICHUC. HuepHHe peaknun U X OCHOBHBIC THUIIBI.
Peakrus nenenns sapa. IemHas peakius AeneHns. Peakis CHHTE3a aTOMHBIX
amep.

/Cp/

10

8.2

OJIEMEHTBI ®N3UKHN SJIEMEHTAPHBIX YACTUL]

Knaccel anemeHTapHBIX 4acTHIl U BUIBI X B3aumojeicTBuil. Knaccudukanus
3JIEMEHTapHBIX YyacTull. [IpMHIUI HEpa3TMUYUMOCTH TOXKAECTBEHHBIX YAaCTHILI.
CriuH 1 Ipyrrie KBaHTOBBIE YHCIIA dJIEMEHTApHBIX. YacTHIIBI 1 aHTHYACTHUIIBL.
Bo3ons! 1 hepMuOHBL. ATpoHEI U Me30HB!. JlenToHsl. [IpomexyTrodnbie 0030HEL.
KBapku 1 TJTH0OHBI.

/Cp/

Pazgen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

HoaroToBka k aexuusm /Cp/

9.2

IMoaroToBka k abopaTopHbiM pabotam /Cp/

9.3

IMoaroToBka k mpakTudeckuM 3aasatusM /Cp/

9.4

BeinonHeH#e 1ByX KOHTPOJIBHBIX padoT /Cp/

17,2

Pasznen 10. KonTakTHbIe Yachl HA AaTTECTALMIO

10.1

Konrpomnsnsie padotsr /KA/

0,8

10.2

Koncynpramus nepen sx3amerom /K9/




10.3 Dk3amen /KD/ 1 0,35

10.4 3auyer /KD/ 1 0,25

5. OIEHOYHBIE MATEPHAJIBI

OLeHOYHbIe MaTepHaIbl Ul IPOBEICHNS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCsl TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMme AUCIUTUIHHBL

@DOopMBI ¥ BHIBI TEKYIIETO KOHTPOJIA IO AUCIUILINHE (MOMIYIIO), BHIBI 3aJJaHUH, KPUTEPUH X OICHUBAHUS,
pacnpezenenye 6auioB 10 BHAaM TEKYIEro KOHTPOJIsL pa3pabaThIBatoTCs PerojaBaTeneM AUCIUILUIMHBL C YIeTOM ee CIIeM(PUKU 1
JOBOZATCS JIO CBEJICHHS 00yJaromUXcsl Ha IEPBOM yIEOHOM 3aHSTHH.

Tekymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISETCS IIPENoAaBaTeNeM NUCIUILIAHBI (MOIYIIA), KaK IpPaBHio, C
ucnonb3oBanreM DMOC mim myTeM MpoBepKH MUCHMEHHBIX PadoT, IPeXyCMOTPEHHBIX PabOYNMH IIPOTPaMMaMH JUCIHUILUINH B
paMKax KOHTaKTHOI pabOThl M CaMOCTOATENBHOH paboThl oOydarommxcs. s GpukcnpoBaHus pe3ynbTaToB TEKYLIEro KOHTPOJIS
MokeT ucnoibzoBatbes JUOC.

6. YAEBHO-METOAUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHoBHAas1 JIUTEpaTypa

ABTOpBI, COCTaBUTENHU 3armaBue W3narensc On. agpec
TBO, TOJ
JI1.1 |Cagennes 1. B. Kypc o6meit ¢pusukn. T. 3. KBanTOBas ontrka. ATOMHAsS CaHKT- https://e.lanbook.com/bg
¢uzuka. duznka TBepaOTO Tena. U3MKa AaTOMHOTO spa U [etepOyp
9JIEMEHTapHBIX YacTHILl: yueOHOe ocoOue r: JIans,
2018
JI1.2 [ Cagennes U. B. Kypc obmeit ¢pumsuxwn. T. 2. DIeKTpHYEcTBO B MarHEeTH3M. CaHKT- https://e.lanbook.com/bq
Bonnbl. OnTrka: yaedHOe mocodue [etepOyp
r: JlaHp,
2018
JI1.3 | Casennes 1. B. Kypc o6meit ¢usukn. T. 1. Mexanuka. MonekynspHas CaHKT- https://e.lanbook.com/bg
¢uzmka: yaebHoe mocobue [etepOyp
r: JlaHp,
2019
JI1.4 [YeptoB AT, Oobmas pusnka Mocksa: | http://www.book.ru/bool
BopobreB A A., KnoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomos
B..




6.1.2. lonoTHUTEbHAS JUTEPATYPA

ABTOpBIL, COCTaBUTENN 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI2.1 |Iankapun U.II., O6mas puszuka. COOpHUK 3a1a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Kybapes C.H., 2019
Pasunosa C.M.
JI2.2 | BopoObeB A.A., 3amavyHuK 10 hU3NKe Mocksa: | http://www.book.ru/bool
UYepros AT KuoPyc,
2017

6.2 UndopmannoHHbIe TEXHOJIOTUH, HCIIOJIb3yeMbIe P 0CYIIEeCTBIEHHH 00Pa30BaTEIbHOIO Mpolecca Mo TUCIHUIINHE

(Mony.10)

6.2.1 IlepeyeHb JINIEH3UOHHOTO M CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecTedeHust

6.2.1.1 | MS Office

6.2.2 Ilepeyenn npodeccuOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYUHBII 00pa3oBaTeNbHEIN mopTa: http://en.edu.ru/

6222

MexnyHapoaHas npodeccuoHanbHas 0a3a qanHbIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbraHT miroc

6224

T'apant ACITMXKXT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUWE JUCIUIIJIMHBI (MO YJIA)

7.1

YaeOHbIC ayTUTOPUH VIS IPOBEICHHS 3aHATHI JIEKIIIOHHOTO THIIA, YKOMIUICKTOBAHHEIE CIICIIHAIN3UPOBAHHOM
MeOeNblo U TEXHUUECKUMU CPENICTBAMU O0YUEHUS: MYIbTUMEAUHHOE 000PYIOBaHKE IS TPEIOCTaBICHUS YueOHOM
nHpopManuu GO0 ayUMTOPUH 1/WIH 3BYKOYCHIIMBAroIee 000pynoBaHHe (CTAallMOHAPHOE WM EPEHOCHOE).

7.2

Y4eOHble ayTUTOPUH IJIs IPOBEIACHUS 3aHATHI CEMUHAPCKOTO THIIA, TPYIIOBBIX M WHIMBUAYAIHBIX KOHCYJIbTAIINH,
TEKYIIETO KOHTPOJISA M IPOMEKYTOYHOH aTTEeCTAaIllH, YKOMIUICKTOBAHHBIC CIICIUAIII3HPOBAHHON MeOENbI0 U
TEXHUIECKUMHU CPEICTBAMH 00yIEeHUS: MyITbTUMETUITHOE 000pyI0BaHIE U/IITH 3BYKOYCHIITMBAIOIIEee 000PyI0BaHNE
(cTanoHapHOE WK IIEPEHOCHOE)
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ITomemienust st CaMOCTOSATENBHON paOOTHI, OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO TIOKITIOUEHHSI K
cetu "UHTepHeT" M 0OecneyeHrneM JOCTYNa B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeNIbHYIO CPely YHUBEPCHUTETA.

7.4

IMomemneHus 11t XpaHEHHS U MPOPUIAKTUUECKOTO 0OCTYKHUBaHHS Y4eOHOTO 000pyAOBaHUS

7.5

JlaGopaTopuu, OCHAILCHHBIE CIEIHUAIBLHBIM J1a00paTOPHEIM 000PyTOBaHHEM:

7.6

JlabopaTopust MeXaHUKH, BKIIoUaronas: 0ok saekTponHsiii ®M1/1, mammza Atyna @M1 1, mastHuk MakcBeria
OM12, yauBepcanbubiil MasTHUK @M 13,masTHHK O0epbeka M 14, moayns FOHra u Mmoayns casura ®M 19,
coynapenue mapos GDM17;

1.7

Habop moxyneit OI13;

JlaGopaTopus 3JIeKTpUYeCcTBa U MarHeTH3Ma, BKIItogaromasi: creHasl TKO anexTpryuecTBa 1 MarHeTH3Ma, B TOM YHCIIE
ociutorpadsr C1-94, reHepaTophl CHTHANOB HU3KoYacTOTHBIE ['3-118, HCTOYHUKY MUTaHNS, Mara3uHbI CONPOTUBIICHUI,

7.8

JlabopaTopusi ONTHKH, BKIFOYAIONTAast KOMIUIEKT onTHueckoro obopynoanus PMC, B ToM gucie: 6a3bl ONTHUECKOH
CKaMBbH, NOJIYHPOBOIHUKOBBIE JIa3ephl C IOCTUPOBOYHBIM MOZYIEM, (DOTONPHEMHHUKH, HAOOD JIMH3, SKPaHbl ¢ MACIITAOHOH
ceTkoi; aBToTpancdopmartop oanodasusiii JIATP-2,5; koMIutekT Gosutuii.




