[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

Mcpopmauns o eranensie:  MAHUCTEPCTBO TPAHCIIOPTA POCCUMCKOM ®EJJEPAITNN

®MO: Fapanmk Makenm A ETREPAJIBHOE AIIEHTCTBO KEJE3HOJOPOKHOI'O TPAHCIIOPTA

ﬁ;)f:(;gc;;;im ae}a JIbH FOX TapCTBCHHOC 6IOIDKGTHOC 06paBOBaTeHbHOC YIPCKACHNUEC BBICIICTO 06pa3OBaHI/I$I
" &gﬁ% OCYIAPCTBEHHBIN YHUBEPCUTET NIYTEN COOBIIEHUS

YHUKanbHbIV np
7708e3a47e66a8ee02711b298d7c78bd1e40bf88

dusuka

paboyas nmporpamMma JUCHUILUIMHBI (MOTYJs)

CrenunanbHocTh 23.05.06 CTpoUTENhCTBO KEIE3HBIX TOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHENEH
HanpasnenHnocts (podwiis) YpaBieHHe TEXHUIESCKIM COCTOSTHUEM KEJIE3HOI0POKHOTO TTYTH

Keanuduxauus Huxenep myreid coodieHust
®opma oOyueHus o4yHast
OO0mas TpyIoeMKOCTh 8 3ET

Bunpt KOHTpPOJIA B CEMECTpax:

JK3aMEHBI 2

3a4eTs 1
Pacnipenesienne 4acoB JHCHHMILUIAHBI 0 cEMeCTpam
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypee>) Hroro
Henenn 17 3/6 17 1/6
Bun 3ansaTait VI PIT v PIT VI PII
Jlexrum 36 36 16 16 52 52
JlabopaTopHnsble 18 18 16 16 34 34
IIpaxkTuyeckue 18 18 16 16 34 34
KonrT. 4. Ha aTTecT. 0,65 (065 (04 0,4 1,05 1,05
KonrT. 4. Ha aTTeCT. B 2,35 235 (235 2,35
nepuox 3C
Uroro ayn. 72 72 48 48 120 120
KonrakrtHas padora | 72,65 | 72,65 | 50,75 50,75 |123,4 |123.4
Cam. pabota 71,35 | 71,35 [ 59,6 |59,6 |130,95 |130,95
Yacel Ha KOHTPOJIb 33,65 | 33,65 | 33,65 | 33,65
Hroro 144 144 144 144 | 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 miaHa: 23.05.06-23-4-CX/n.pli.plx

CrernanbHOCTh 23.05.06 CTpOUTENIBECTBO JKENE3HBIX JOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHEeH HampasieHHOCTH (Tpoduiib)
YipaBneHre TEXHUIECKUM COCTOSTHUEM KEJIE3HOI0POKHOTO TYTH

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 | HaBBIKAMU MIPUMCHCHUSA OCHOBHBIX TMOHATHUH M 3aKOHOB KJIACCUYECKOH U COBpeMeHHOfI (1)H31/IKI/I JIA peIICHU IPEAMETHO-
HpO(i)I/IJIBHLIX 3aJla4, HaBbBIKAMH

3.3.2 | npuMeHeHns METOZI0B TEOPETHIECKOTO M 3KCIIEPUMEHTAIBHOTO MCCICAOBAHMS (PU3NUECKUX 0OBEKTOB, IIPOLIECCOB U
SIBTICHUH, HABBIKAMH IPOBEACHNS (PU3NIECKHUX HKCIIEPUMEHTOB I10 33JaHHOH METOIMKE U 00PaOOTKH UX Pe3yIbTaTOB

4. CTPYKTYPA 1 COAEP KAHME JTUCIUIITIMHBI (MO YJIS)

Kon HaumeHoBaHue pa3je/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHS / Kype

Pazgen 1. DU3NYECKHUE OCHOBbBI MEXAHUKH

1.1 KNHEMATHUKA MATEPUAJIBHOU TOYKH IIpenmer u 1 4
METOJbl MEXaHUKU. Mozienu MaTepuaibHOI TOUKU U TBepaoro Tena. Ilonsatue
CHCTEMBI OTCUETa. BEKTOPHOE U KOOPAUHATHOE ONUCAHUE JIBUKEHUS
MaTepuanbHoi Toukd. OCHOBHBIE KUHEMATUYECKHE XapaKTEPUCTUKU
MaTepUaIbHON TOUKH: pasilyc-BEKTOP, IEPEMELIEHUE, IPOIIEHHBIH MTYyTh,
CpEeZHss U MTHOBEHHAs! CKOPOCTb, CPEJIHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHIIMAIbHOE U HOpPMAaIIbHOE YCKOpeHue. BpaaTenbHoe IBIKEHUE
MaTepuaibHON TOUKH. BEeKTops! yria moBopoTa, yriioBoil CKOPOCTH H YTIIOBOTO
yckopeHus. CBs3b MEX/Y YIIIOBEIMU M JIMHEHHBIMI BelTMInHaMH. /JIex/




1.2

OmnpejesieHre MIOTHOCTH TBEPIOTO TENa MPABUILHON TeOMETPHUYCCKOM
¢dopmbl. /J1ab/

1.3

Kunemaruka marepuanbHoit Touku /T1p/

1.4

OCHOBbBI JUHAMUKU ITOCTVYITATEJIBHOI'O ABM>XKEHU A TEJIA
IloctynarensHoe nBukenue. Ilepsrlii 3akoH Hptorona. [lonsTie nHEpTHOM
Maccsl Tena. Bropoit 3akon Hetorona u nonsitue cunel. Tpetuit 3akoH Herorona.
Bunst cun. Cuna TsKeCcTH, CHila BCEeMUPHOTO TATOTEHUS, CUJIA YIIPYrOCTH, CHIIa
Tpenus. HemnepuunanbHeie cucteMsl otcuera. L{eHTpoOeKHbIe CHITBI HHEPIIUU 1
cusl Kopuosuca. /JIex/

1.5

OCHOBEBI JAVMHAaMHUKH IOCTYNATCIbHOIO ABUXKXCHUA TCIa /Hp/

1.6

V3zydeHne 3aKOHOB ITOCTYIATENEHOTO JBIKEHHS C TOMOIIIBIO MaIIIMHEI
AtByna. /J1a6/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHUW A UMITYIIBCA, DHEPTUN U
MOMEHTA UMITVJIbCA Nmrtynbe
MaTepUaIbHOW TOUKH U MEXaHUYECKOH CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. [{eHTp Macc MEXaHUYECKOW CUCTEMBI U YPAaBHEHUE €0 JIBUXKCHUS.
Kunernueckas sHeprus 1 3aKOH ee U3MeHeHHs1. KoHcepBaTUBHBIE U
HEKOHCepBaTUBHbIE CHIIbL. [loTeHInanbHas sHeprus. CBs3b MEXIY
NOTEHIMAIBHOM dHEprueil U cuaoi. 3aKOH U3MEHEHHS U COXPAHEHUS MOJIHOM
MEXaHUYECKOM dHEPruu cucTeMbl. MOMEHT UMITYJIbCa MaTEPUAILHON TOUKH U
MEXaHHYECKOH CHCTEMBI, 3aKOH €ro U3MEHEeHHs 1 coxpaHeHusl. /JIex/

1.8

3aKOHBI I3MEHCHUS U COXPAHECHNUS MMITYIIbCa, SHEPTHU M MOMEHTA
nmryneca /I1p/

1.9

IIpoBepka 3aKOHOB COXpaHEHHS IMITYIIbCA M SHEPTUH NP coynapeHuH Tei /J1ad/

1.10

JNHAMUKA BPAILATEJIbHOI'O IBMJKEHIWA TBEPIOI'O TEJIA
OCHOBHOM 3aKOH BpalllaTeIbHOTO JABMKEHUS TBEPAOTO Tella BOKPYT
HEMOoABWKHOU och. MOMeHT uHepuuu. Brruncnenne MOMEHTOB HHEPLUU
OJIHOPOJHBIX CUMMETpUUHBIX Ted. Teopema IllTelinepa u ee npuMeHeHue.

Kunernyeckast SHEPIHs BpAIATEILHOTO ABHXKEHHS TBEPIOIO TEIa.
/Jlex/

JlmHaMuKa BpalaTelbHOTO ABMKECHUS TBepaoro Tena /I1p/

1.12

W3yyeHre TMHAMHUKY BPALIATENHLHOTO JBIKEHUS C TOMOIIIBIO MAsSTHHKA
Oo6epOeka. /J1ab/

1.13

Masruuk MakcBesuia. OnipezieieHre MOMEHTa WHEPIIUHU Tell ¥ IPOBEPKa 3aKOHA
coxpaHeHHs dHeprud. /J1ad/

MEXAHWYECKHUE KOJIEBAHUA

Onpenenenne kosedanuil. XapakTepUCTUKA TAPMOHHUYECKUX KOJIeOaHUH.
@opmyra ciioxeHus IByX rapMOHMYECKHUX Koiebanuit. [Ipumepsr
KOJIeOaTEeNBHBIX CHCTEM: MIPYKUHHBIH, MaTEMaTHIECKUI 1 (U3HIECKHIH
MAasTHUKH. YpaBHEHUE 3aTyXaIOMUX KOJIeOaHUH U €ro peleHue.
XapaKTepHCTUKU 3aTyXalomuX KojaebaHuil. YpaBHeHNe BBIHYKAECHHBIX
KoJreOaHUH 10T IeHCTBHEM rapMOHNYECKH H3MEHSIOMISHCS BHETITHEH CHIIBI M €TO
pelenue. SIBienue pe3oHaHca.

/JTex/

Mexanunueckue konebanus /IIp/

OmnpeiesieHre YCKOPEHUs CBOOOIHOTO MAICHHS IIPH TOMOIIM MaTeMaTHIECKOTO
masaTtHuKa. /JIab/

Onpenenenne MOIYIS CIBUTA C IOMOIIBIO MIPYKUHHOTO MasiTHUKA. /J1ab/

Paznen 2. TEPMOJUHAMUKA U MOJIEKYJIAAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJVUHAMUWUKNA OcHOBHBIE
ompeeNieHNs U MOHATHS TepMOAMHaMUKU. HyneBoe Hauano TepMOAMHAMUKH U
MOHATHE TemIiepaTypsl. TepMoaguHaMUYecKre QyHKIMK cocTostHuL. [lepBoe
Hayayo TepMoanHaMuKkHd. TemmnmoemkocTts. M3onponeccsl. Bropoe Hauano
TEPMOJIMHAMUKH B pa3IHIHbIX (HopMynupoBKax. [IOHATHE TEI0BOM MAIIHBL.
KIIJ] Tennooii mammuel. [ukin KapHo u Teopema KapHo. HepaBeHcTBo
Knay3suyca. Outponus. Tperbe Hadao TepMoIuHAMUKH. /JIex/

2.2

OnemenTH TepMoanHaMuky /T1p/

23

Omnpenenerue K03 GUITHEHTA BI3KOCTH )XUAKOCTH o Metoay Ctokca. /J1ad/
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OJIEMEHTBI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIE 10JIOKEHUS KHHETUYECKOM TEOPUHU HJI€alIbHOTO Tra3a. YpaBHEHUs
COCTOSTHUS HI€ATbHOTO U PEaIbHOTO Ta3a. YpaBHEHHUE KHHETHYECKOW TEOpUH
ra3oB 1 nasneHus. @azoBoe npocrpancTBo. OyHKIMS pacnpeneseHus.
Krnaccuueckas u kBaHTOBas cratucTuka. Pacnpenenenue Makcsena.
Bapometpuueckas popmyna. Pacnpenenenne bonbimMana. [Tonstue o
KBaHTOBOU cratuctuke boze-OitHmreitHa u ®epmu-/upaka. CBsi3b SHTPOIIUHU C
TEpPMOJIUHAMUYECKOHN BEPOATHOCTBIO. SIBIIeHU IIEpEHOCA.

/JTex/

2.5

OrnpenieneHrie OTHOIICHUS TEMJIOEMKOCTEH ra3a METOIOM auabaTHuecKoro
pacmupenwst. /J1a6/

2.6

OnemeHTHI cTaTicTHYecKor Gusnku /TIp/

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/

32

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.

/JTex/
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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
IUTOTHOCTH TOKAa. YpaBHEHHUE HENPEPHIBHOCTH. 3akoH OMa 11l OXTHOPOIHOTO
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.

/JTex/

3.6

TTocTostHHBIH dMIeKTpU4ecKuit Tox /I1p/

3.7

ITOCTOAHHOE MAT'HUTHOE ITOJIE B BAKYYME 1 BEILIECTBE
MarunutHas naaykius. 3akoH bro-Casapa-Jlamiaca, MarHUTHOE TIOJIE
JBIDKYILIErocs 3apsja, cuia Jlopenua, 3akon Amnepa. Teopema o HHPKYISLIUH
Ul BEKTOpa MarHUTHOM HHAYKLIUY U ee npuMeHenue. Teopema ['aycca mist
MAarHUTHOTO TOJIS.

MarHuTHble MOMEHTBI aTOMOB M MOJIEKYJ. BEKTOp HAMarHMYeHHOCTH BEIIECTBA.
Teopema 0 HUPKYISALUY U1 BEKTOPa HAMarHU4eHHOCTH. MaruutHas
BOCIIPUUMYHUBOCTb U MarHUTHAas MPOHHUIIAEMOCThH BelecTBa. HampspkeHHOCTh
MarHuTHOTO noJjs. Teopema o0 HUPKYISALNU 1)1 BEKTOPHI HAPSKEHHOCTH
MAarHUTHOTO MOJIs. YCIOBUS U1l MAaTHUTHOTO MOJISl HAa TPaHUIIE pa3ziena ABYX
cpen. Jlnamarneruku, napaMaraeTuku. @eppoMarseTuky. MarHuTHbIN
ructepesnc. Temneparypa Kiopu. [Tpupona deppomarnernszma.

/JTex/

3.8

ITocrostHHOE MarHUTHOE MoJie B Bakyyme U Beuiectse /I1p/

3.9

OmnpenerneHre OTHOIICHNUS 3apsiia JIEKTPOHA K ero Macce METOJ0M MarHeTpoHa.
(Ompenenenne ropu30HTALHON COCTABIISIONIEH MHIYKIIMA MAaTrHUTHOTO TOJIS
3emun) /J1a6/

3.10

Omnpenernenre padOTHI BBIXOIA IEKTPOHOB U3 MeTasuia. /J1ad/




3.11

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/

3.12

Onexrpoamaamuka /T1p/

3.13

W3yuenue siBnenust B3anMuon nHAyKIun.(CHITHE KPHBOW HAMATHUYIUBAHUS U
MIETIIU THCTEepe3rca ¢ MOMOIIBIo ocuiutorpada.) /J1ad/

Pazgen 4. KOJIEBAHUS 1 BOJIHbI

4.1

SJIEKTPUYECKUE KOJIEBAHUA

KonebarenbHbiit koHTYp. CBOOOIHBIC HE3aTYXAKOIIME U 3aTyXaKOIIHE
rapMOHMYECKHE KoJleOaHus B KoebaTeTbHOM KoHType. Dopmyra 1 neproia
kosiebaHui. BEIHYXIeHHBIE TapMOHHYIECKHE KOJIEOaHUs B KOJIeOaTEeIEHOM
KOHTYype. SIBienue pe3oHaHca. [lepeMeHHbII TOK. AKTUBHOE, MHIYKTUBHOE U
€MKOCTHOE CONPOTHBIICHUE B LIETIH IIEPEMEHHOT0 ToKa. PaboTa 1 MOIHOCTb B
IIeTIN TTIePEeMEHHOTO ToKa. JleficTByromee 3HaYeHIE TOKa U HAIPSDKEHHUS.

/JTex/

4.2

SJIEKTPOMAT'HUTHBIE BOJIHBI

DKCIIEpUMEHTAIBHOE TTOJIydeHHE JICKTPOMarHuTHLIX BosiH. CylecTBoBaHNE
QIIEKTPOMAaTHUTHBIX BOJIH KaK CJIICTBHE ypaBHEHHI MakcBema.
JuddepennuanpHoe ypaBHECHHE HIEKTPOMATHUTHON BOTHBL CBSI3b MEXKITY
BEKTOPaMH HaIPSHKEHHOCTH 3JIEKTPHYECKOTO M MAarHUTHOTO T10JIeH B
AIIEKTPOMAarHUTHOH BosHe. [IpenomieHue 3JeKTpOMarHUTHBIX BOJTH Ha TPaHUIIC
paszena IByX cpeA. DHeprus U UMILYJIbC 3JeKTPOMAaTHUTHBIX BOJH.

/JTex/
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HccnenoBanue 3aTyxarIuX KojiebaHuii B konedaTeapHOM KOHTYpe /J1ad/

Pazgen 5. OIITUKA

5.1

T'EOMETPUYECKA S OIITUKA.

IonsTHE CBETOBOTIO Jy4a. 3aKOH MPAMOIMHEHHOTO pacpOCTPaHEHH s CBETOBBIX
Jdyded B OTHOPOJIHBIX Cpefax. 3aKOH OTpa)KeHHs. 3aKOH MPETOMIIEHHUS.
IIpunnun ®@epma. IHonHoe oTpaxeHue. LleHTpUPOBaHHBIE ONTUYECKUE CUCTEMBI.
IIpenomieHue CBETOBBIX JTyuell Ha MOBEPXHOCTH C(hepuuecKkoro 3epkana.
IMpenominenue cBera Ha chepUIECKOM IIOBEPXHOCTHU pasjena IByX cped. ToHKue
TUH3BL. 1300paxkeHHe IPEAMETOB ¢ ITOMOIIBI0 TNH3. OCHOBHBIE
(hoToMeTpuUIeCKIe BETUIUHEL.

/JTex/
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DekTpoMarHuTHbIe KojiebaHus 1 BoJHBI. ['eomerpudeckas onrtuka /I1p/

53

WHTEPO®EPEHIIVA N1 JUDPAKINS CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJH. MIHTEp(depeHIus cBeTa,
YCIOBHE MakCUMYOB U MUHUMYMOB. OnbIT FOHTa. HTEepdepeHnus caera B
TOHKHMX TUICHKAaX ¥ IuacTuHkax. Onpenenenne nudpaxunu. [Ipunamnumn [olirenca
-®penemnsa. Meron 30 @penens. udpaknus Operens Ha KPYTJIOM OTBEPCTHH U
nucke. udpakius Opaynrodepa Ha oanoi menn. Judpakuns Opaynrodepa
Ha AU(PaKIHOHHON pEIIeTKe.

/JTex/
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JUCIIEPCHA U ITIOJIAPU3ALINS CBETA

Jucnepcust cBeta. DneKTpoHHAs TeOpUs Aucnepcur csera. EctecTBeHHBIN U
MOJISIpU30BaHHbIN cBeT. [Tonspusanus cBeTa Npu OTPaKEHUU U IPETOMIICHUH Ha
TpaHMLE IBYX AUAIEKTPUKOB. [IpoxoxkaeHue cBeTa uepe3 aHU30TPOIIHbIE
KkpucTausl. [lonspu3annoHHbIe IPU3MBI U TOIApouabl. 3akoH Maroca. AHamU3
MOJISIPU30BAHHOTO CBETA. BpallieHne miockocTy NoIIpU3aliH.

/JTex/

5.5

Boxnosas onruka /Ip/

5.6

Wnrepdepennus csera. Oneit IOHTa. (M3MepeHne JIHHHBI CBETOBOM BOJIHBI C
MIOMOIIBIO TU(pakuoHHO# pemerkn). (OnpeneneHue moKasaTens MpeIOMICHUS
CTeKJIa ¢ TIOMOIIBI0 MUKpOcKora). /J1ab/

5.7

IIpoBepka 3akona Manroca. (Onpenenenne ko3 HUIIEHTA TOTIIOIIECHHS
mpo3paunsix Ted). (OnpeneneHue yria HoIHON mossipu3anun). /J1a6/




Pazgen 6. JIEMEHTBI CIEHUAJIBHOU TEOPUHA
OTHOCHUTEJBHOCTH

6.1

IMocrynats! cnenuansHOM TeOpuH oTHOCUTENbHOCTH. [IpeoOpa3zoBanns
Jlopenna. Ciencrsus u3 mpeodpa3oBanuii Jlopenma. MHTepBan Mmexy
coObITusAMHU. VIMITyNbC B CIIEMUANBHON TEOPUH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PENATHBUCTCKON TMHAMUKH MaTepUalbHOM TOUKH. DHEPrus B
CTICIMATEHON TEOPHH OTHOCHTENbHOCTH. /Cp/

Pazgen 7. KBAHTOBASI ®U3UKA

7.1

KBAHTOBAZ OIITUKA

TennoBoe u3nmydeHue u ero xapakrepucTuky. 3akoH Kupxroga. 3akoHsl
Credana - Borerivana u cmemenus Buna. ®opmyner Penes-/[xunaca u [Tnanka.
I'mmotesa [Tnanka. @otorsl. DoTodddexT. YpaBHeHne DUHIITEHHA AT
BHeIHero ¢potodddexra. JHeprus U UMIyibe GoToHa. JlaBiaeHue cera.
Sddexr KomnTona u ero snemenTapHas Teopusi. EIMHCTBO KOPITyCKYISIPHBIX 1
BOJTHOBBIX CBOHCTB 3JIEKTPOMArHATHOTO M3ITy4CHHS.

/JTex/

7.2

KsanToBas onrtuka /I1p/

7.3

3JIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOU ®U3UKHN
Crnektpel aToMOB U MoJiekya. CriekTp aToma Bojopoaa. Teopust atroma Bogopoaa
o bopy. I'unotesa ae bpoiinsa. CpoiictBa BonH ae bpoitnsa. CooTHoIIeHHEe
HeompezeneHHocTeil ['elizenOepra. BonHoBast GyHKINS 1 ee BEPOSITHOCTHAS
nHTepnperarys. HabmonaemMple BeTMYIHEI B KBAHTOBOW MEXaHHUKE M UX
m3mepenus. O6mee ypasaenue llpenunrepa. CrampioHapHOE ypaBHEHHE
[penunrepa. [IBmxenne cBOOOIHOM YyacTHIbl. J[BHXKEHHE B IOTCHIIUATBHON
sme. [ToTeHIMaNBHEIH 6apbep. ['apMOHMYIeCKH OCIIIIIATOP. ATOM BOJIOPOa B
KBaHTOBOM MexaHuke. CuH 31ekTpoHa. CIIMHOBOE KBaHTOBOE uncio. [Tpunnun
HEepa3INYUMOCTH TOXKIECTBEHHBIX YacTull. DepMHOHBI U 0030HEL.
Ieproandeckas cucremMa sneMeHTOB MeHieneeBa.

/JTex/
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OeMeHTHI KBaHTOBOH MEXaHWKH M aTOMHOH ¢m3uxu /TIp/

7.5

Ormnpenienenre TeMIepaTypHO# 3aBUCMMOCTH HHTEHCUBHOCTH M3Ty4I€HUS HUTH
namnbl HakaiauBauus.(Poroaddexr.) /J1ad/

Pazgen 8. DUSUKA ATOMHOTI'O AAPA U JIEMEHTAPHbBIX YACTHUILL

8.1

OJIEMEHTHBI ®U3MKN ATOMHOTI O S1/IPA

Jedext Maccel ¥ dHeprus cBs3u siapa. CUH siIpa U €ro0 MarHUTHBIA MOMEHT.
SAnepusie cunsl. Mojnienu sinpa. PagquoakTHBHOE U3Ty4E€HUE U €r0 BUIBL. -
pacnaj. -u3JIydeHHe. -u3JIydeHue. SaepHble peakliud U UX OCHOBHBIE THIIBI.
Peaxnus nenenus sapa. Llennas peakuus nenenus. Peakuus cuHTe3a aTOMHBIX
sanep.

/Jlex/

8.2

OJIEMEHTBI ®M3UKIN SJIEMEHTAPHBIX YACTUIL]

Knaccel anemeHTapHBIX YacTHUIl U BUIBI X B3auMmojeicTBuil. Kiaccudukanus
JNIeMEHTapHbIX JacTull. [IpHHIUN Hepa3MMUMMOCTH TOXKIECTBEHHBIX YaCTHII.
CruH U Apyrue KBaHTOBbIE YHCIIA 3JIEMEHTAPHBIX. YacTUIBI M aHTUYACTULBL.
Bo3oHs! 11 hepMHOHEL. ApOHBI U Me30HH!. JlenToHsL. [Ipomexyrodnbie 0030HEI.
KBapku 1 ritooHBI.

/Cp/

83

DJIeKTpOMarHUTHbIC KoJIeOaHust 1 BoJHbI /T1p/

Paznen 9. CAMOCTOSATEJIBHASI PABOTA

9.1

IToaroToBka k jexuusm /Cp/

18

9.2

IMoaroroBka k mabopaTopubM pabotam /Cp/

18

9.3

IHoaroToBka k mpakTuyeckuM 3aHatusM /Cp/

18

9.4

BeImosHeHre KOHTPOIbHOH padboTsl /Cp/

8,6

9.5

[oaroToBka k 3auery /Cp/

8,75

9.6

IToaroToBka k jexuusm /Cp/




9.7 IMoaroroBka k nmpaxTudeckuM 3aHaTusaM /Cp/ 2 16

9.8 IMoaroToBka k 1abopaTopubiM pabotam /Cp/ 2 16

9.9 BrmonHeHne KOHTPOIpHON paboTsl /Cp/ 2 8,6

Paszngen 10. KoHTaKkTHBIE Yachl HA ATTECTALUIO

10.1 KonrponsHas padora /KA/ 1 0,4
10.2 3auer /KA/ 1 0,25
10.3 KontponsHas pabora /KA/ 2 0,4
10.4 Koncynpramus nepen sxzamerom /K9/ 2 2

10.5 Dx3amen /KD/ 2 0,35

5. OIEHOYHBIE MATEPHAJIbBI

OueHOYHbIe MaTepHalbl Ul IPOBEICHNUS IPOMEXYTOYHON aTTECTAlMU O0YJaIOMUXCsl IPUBEICHBI B IIPHIIOKEHHH K
paboueii mporpaMMe TUCHUILIHHBL.

@DOpMBI ¥ BHIBI TEKYIIETO KOHTPOJII IO AUCIUIUINHE (MOMIYIIO), BHIBI 3aJaHUH, KPUTEPHUH X OI[CHUBAHUS,
pacoperneneHue 6aIoB IO BUAAM TEKYIIET0 KOHTPOIIA pa3padaThIBAIOTCS MpenofaBaTelieM AUCIUILTHHEL C yIeTOM €€ CIIeIU(UKH U
JOBOZATCS JI0 CBEJICHHS 00yJaromuXcsl Ha IEPBOM y4EOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIETCS MIPENoAaBaTeIeM JUCIUILIAHEI (MOAYIIA), KaK MpaBHIIO, C
ucronb3oBanreM DVOC mim myTeM IMpoBEepKH MUCHMEHHBIX padoT, MPeTyCMOTPEHHBIX pabOYNMH ITPOTpaMMaMH JUCIHILUIHH B
paMKax KOHTaKTHOH pabOThI M CaMOCTOSITENbHOM paboThl oOydaromuxcs. s GpukcupoBaHus pe3ynbTaTOB TEKYLIETO KOHTPOJIS
MoxeT ucnomnssopaTbes DMOC.

6. YAEBHO-METOAWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHad JIMTepaTypa

ABTOpBL, COCTaBUTENU 3armaBue W3natensc Om. axpec
TBO, TOJ
JI1.1 |Cagennes 1. B. Kypc o6meit pusuku. T. 3. KBaHTOBas onTrka. ATOMHAs CaHKT- https://e.lanbook.com/bg
¢usnka. dusnka TBepaOTO Tena. OU3MKa ATOMHOTO Spa U [etepOyp
9JIEMEHTAPHBIX YaCcTHUI: ydeOHOe mocoome r: Jlans,
2018
JI1.2 | Cagenbes 1. B. Kypc o6meit pusukn. T. 2. DIeKTpUIECTBO K MATHETHU3M. CaHKT- https://e.lanbook.com/bg
Bonuel. Ontuka: yaeOHOE mocobue [etepOyp
r: Jlanp,
2018
JI1.3 | Casenbes 1. B. Kypc o6meit pusukm. T. 1. Mexanuka. MoJieKynsapHas CaHkT- https://e.lanbook.com/bg
¢usmka: yaebHOe mocodue ITetepbyp
r: Jlans,
2019




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, I'OJ1
JI1.4 |YeptoB A.T., Oo6mas pusznka Mocksa: | http://www.book.ru/bool
Bopo0OreB A A., KnoPyc,
Makxkapos E.D., 2020
Oszepos P. I1., Xpomos
B.1.
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue Wsnatensc On. agpec
TBO, TOJ
JI2.1 |IHanxapun N.II., Oobmas ¢usznka. COOpHHUK 3a/1a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Ky6apes C.1., 2019
Pa3unosa C.M.
JI2.2 [BopobOneB A.A., 3agauHuK 10 pHU3nKe Mocksa: | http://www.book.ru/bool
UeptoB AT KuoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOTYMH, UCIIOJb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1mo IMCuuIJinHe

(Mony.Jio)

6.2.1 TlepeyeHb TMLEH3HOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOIO0 00ecneYeHust

6.2.1.1 | MS Office

6.2.2 TlepeueHb MpoecCHOHATBHBIX 023 TaHHBIX H MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBenHOHAyuHBIN 00pazoBaTenbHbIi mopTai: http://en.edu.ru/

6.2.2.2

MexayHapoaHas npodeccruoHanbHas 6a3a naHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT miroc

6.2.2.4

T'apant ACITMXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIA)

7.1

VueOHble ayquTOPHHU IS IPOBEACHHUS 3aHATUIH JICKLIMOHHOTO TUIA, YKOMILICKTOBAaHHbIE CIICHHATH3UPOBAHHON
MeOeITbI0 M TEXHUIECKAMHE CPEICTBAMH O0YUCHUS: MyJIbTUMEINIHOE 000pyI0BaHHE TS IPEIOCTABICHHS YICOHOM
nH(pOpManKH OONBIIOI ayTUTOPUH H/WIH 3BYKOYCHIIHNBAIOIIee 000pyA0BaHKE (CTAIIHOHAPHOE HIIH IIEPEHOCHOE).

7.2

Y4eOHbIe ayTUTOPHH IS TPOBEICHIS 3aHATHI CEMHHAPCKOTO THIIA, TPYIITOBBIX ¥ MHAWNBHAYAIFHBIX KOHCYJIbTAINH,
TEKYIIETO KOHTPOJIS M MPOMEXYTOUHOH aTTECTAINH, YKOMILIEKTOBAHHBIE CHEIHATI3HPOBAaHHON MeOEeNbIo U
TEXHUYECKUMH CPECTBAMH O0y4eHUS: MyIbTUMEANITHOE 000PyIOBaHHE N/HUIN 3BYKOYCHIIMBAIOLIEE 000pyI0BaHUE
(cTanMoHapHOE WM IIEPEHOCHOE)

7.3

[ToMermeHus U1 CaMOCTOSITENIFHOM PabOTHI, OCHAIICHHBIC KOMITBIOTEPHOM TEXHUKOH C BO3MOKHOCTBIO OAKITIOYCHHS K
cetd "MHTEepHET" M 00€ECIIeueHnEeM JOCTYIIa B AJIEKTPOHHYIO HHPOPMAMOHHO-00pa30BaTEIbHYIO CPENy YHUBEPCUTETA.

7.4

IMomenteHust A1 XpaHESHHs ¥ MPOQIITaKTHYSCKOTO O0CTY)KUBaHUS YIeOHOTO 000PYAOBaHUS

7.5

JlabopaTopuu, OCHAIIICHHBIE CIIEIUAIBHBIM Ja00PaTOPHBIM 000PYIOBAHUEM:

7.6

JlabopaTopust MeXaHHKH, BKIIoYaromas: 010k snekTpoHHbid ®M1/1, mammaa AtByna ®M11, mastaik MaxkcBemna
®M12, ynusepcanbHbli MasTHUK @M 13, masaTauk Obepbexa ®PM 14, monyns FOHra n Mmoxyns capura ®M 19,
coynapenue mapoB ®M17;

7.7

JlaGopaTopus dyeKTpUIecTBa U MarHeTu3Ma, Bkitoyaromiasi: crenasl TKO anekTpuuecTBa M MarHeTH3Ma, B TOM YHCTIE
ocuuiutorpadsr C1-94, reHepaTopsl CUTHATIOB HU3K0YacTOTHBIE ['3-118, HCTOYHHMKY MUTAHUSA, Mara3HuHbI COTTPOTHBIICHHH,
Habop Moynei OI13;




7.8

JlaGopaTopust ONTHKH, BKIFOYAIONTAst KOMIUIEKT OnTHYeckoro obopynosanus PMC, B Tom unciie: 6a3bl ONTHUSCKOH
CKaMbH, MOJIYHPOBOHUKOBBIE JIa3ePhl C FOCTUPOBOYHBIM MOZYJIEM, (DOTONPHEMHHUKH, HAOOD JIMH3, SKPaHbI C MACIITAOHOH
ceTkoi; aBToTpancdopmatop oanodasusiii JIATP-2,5; koMIutekT Gosutuii.




