[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

popmauns 0 snate@EIEPAJIBHOE ATEHTCTBO KEJIE3HOAOPOXKHOI'O TPAHCIIOPTA
OU0: MarpBAEPALIEHOE POCSRIAPCTBEHHOE FIOJKETHOE OBPA3BOBATEJILHOE YUPEXKJEHUE BBICHIET'O OBPA3OBAHMS

Jomeoc APPTBUIBRCKII TOCYIAPCTBEHHDBIN YHUBEPCUTET ITYTEN COOBIUEHMUSD>

[lata noanucanus:
YHUKanbHbI MPOrpaMMHbIA KIKOY:
94732¢3d953a82d495dcc3155d5¢573883fedd18

du3uka

paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

Crenmansaocts 23.05.05 CUCTEMBI

OBECIIEUEHW S JIBKEHW A TTOE3/10B

Cnenuanu3anys ABTOMAaTHKA U TEIEeMEXaHUKa Ha KEJIC3BHOAOPOKHOM TPAHCIIOPTE

Kpanudukanus HHKeHep nyTei coo01ennst
dopma o0yyeHus ouHast
OO01mast Tpy10eMKOCTb 83ET

Bubt KOHTPOJIsI B CEMECTpPaAx:

9K3aMEHBI 2
3a4eThl 1

Pacnpenenenne YacoB IHUCIY

UILTUHBI MO0 CeMeCTpam

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2)

Kypee>) Uroro

Henens 16,2 16,2

Bun zagsaruit vI PIT v PIT v PIT

Jlexuu 32 32 16 16 |48 48
JlaGopaTopHsie 16 16 16 16 |32 32
[IpakTuueckue 16 16 16 16 |32 32
Konr. 4. Ha arTecT. 0,4 0,4 0,4 0,4
Konr. 4. va arrect. 8 [0,15 (0,15 [2,3 [2,3 |2,45 2,45
nepuog 9C
Uroro ayn. 64 64 48 148 112 112
Konrakthas pabora (64,55 164,55 (50,3 |50,3 |114,85 114,85
Cam. pabota 70,6 70,6 [69 |69 139,6 |139,6
Yacel Ha KOHTPOJIb 8,85 8,85 [24,7 24,7 133,55 33,55
Uroro 144 144 144|144 ]288 288




ITporpammy cocTaBui(u):

0.m.H., npogeccop, Bonos /.b.

Pabouas nporpamMMa JUCHUIIINHBI

dusznka

paspaborana B coorBercTBuu ¢ ®I'OC BO:

DenepanbHbIil FOCYAapCTBEHHBIH 00pa30BaTeNbHbIA CTAHAAPT BHICIIEr0 00pa30BaHMUs - CIICHUATUTET MO crienuansHoctd 23.05.05
CucreMbl o0ecriedeHUs IBUKEHUS 11oe3/10B (nprka3 MunoOpHayku Poccun ot 27.03.2018 r. Ne 217)

cocTaBJieHa Ha OCHOBaHMHU y4eOHoro miana: 23.05.05-24-1-CO/Ia.pli.plx

Crenuansaocts 23.05.05 CUCTEMbBI OBECIIEUEHN A IBMKEHU A ITOE3/10B Hanpasnennocts (poduiib) ABTOMaTHKA U
TeJIEMEXaHUKa Ha JKeJIe3HOLOPOKHOM TPAHCIIOPTE

Pabouas nporpamMma ogo0peHa Ha 3aceJaHuu Kadeapbl

EcrecTBeHHBIC HAYKH

3aB. kadenpoit  a.¢.-M.H., A.T.H., mpodeccop Bonos B.T.



1. IIEJTA OCBOEHUSI IMCLUILIMHBI (MOY.JI5T)

1.1|Lens npenogaBanust JUCIUILTAHBL:

1.2|dbopMupoBanue y 00ydJaronuxcsi €CTECTBEHHOHAYYHOTO MUPOBO33PEHUST; HAyYHOTO MBIIUICHHS; IIETOCTHOTO
MIPECTaBICHUS 0 GU3MUECKUX 3aKOHAX OKPY’KAIOIIEro MUpPa B UX €IUHCTBE U B3aUMOCBS31; HABBIKOB IPUMEHEHUS
HOJIOKeHUH (yHIAMEHTAIbHON (QHU3MKH NIPU PeLIeHNH KOHKPETHBIX ITPEAMETHO-IPOGHIBHBIX 331a4; TEOPETUIECKOH 1
MPAKTUYECKOM 0a3bl ISl yCIEIIHOTO OCBOCHUS UMY CIIEUATbHBIX JUCIUIIIHH.

1.3|3agauu TUMCIUTIINHBI:

1.4|— ocBoenue oOydaromuMuCs 3HaHUH 00 OCHOBHBIX (PU3HUECKHUX SBICHHAX H IIPOLECCAX, OCHOBHBIX (PU3NUECKUX BEIMINHAX
1 (pU3UUECKUX KOHCTAHTAX, OCHOBHBIX (PU3UUECKUX 3aKOHAX M I'PAHHULAX UX IPUMEHUMOCTH, (hyHIaMEHTaIbHBIX
(M3MYEeCKUX SKCTIEPIMEHTAX M UX POJIH B Pa3BUTHH HAYKH, HA3HAYCHHUH M IPHHINIIAX JEHCTBHS BAKHEHIINX QH3HIECKnX
pubopos;

1.5|— mprobperenne 06ydaromIMIICS yMEHUH 00BACHUTH OCHOBHBIE HA0III01aeMbIe TIPHPOJHBIE U TEXHOTEHHBIE SBICHUS U
3¢ dekThl Ha 0a3e 3aKOHOB KJIACCUYECKON U COBPEMEHHOM (U3UKHU;

1.6|— nmpuoOpereHre 00yHarOIMMHUCH YMEHUH U HABBIKOB UCIIOJIb30BaHHUS METOAUKH (HDU3UUECKUX U3MEPEHUN 1 00paboTKH
9KCIIEPUMEHTAbHBIX JaHHBIX, UCIIOIb30BAHUSI METOI0B (PM3HIECKOT0 MOAEIMPOBAHUS ISl PEIICHUS] KOHKPETHBIX
€CTECTBEHHOHAYYHbBIX U TEXHUYECKUX 3a71a4;

1.7|— npuoOpereHre 00y4YarOIUMHUCS HABBIKOB IKCILTyaTallkd OCHOBHBIX TPUOOPOB 1 000pYyI0BaHMSI COBPEMEHHON
¢busnyeckoii naboparopuu, 00pabOTKU U HHTEPIPETUPOBAHUS PE3YJIbTATOB KCIICPUMEHTA.

1.8

2. MECTO JUCHUIIIUHBI (MOY.JI5I) B CTPYKTYPE OBPA30OBATEJBHOM ITPOTPAMMBI

Lukx (paszen) OIL: [b1.0.11

3. KOMIETEHIUY OBYYAIOIIEIOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI I CLIAIIJIMHbBI
(MOJLYJIST)

OIIK-1 Cnocoben peuiaTb HHXXCHEPHBIC 3a/1a4U B l'[pO(beCCPIOHaJ'ILHOfI JACATCIbHOCTH C UCIIOJIb30BAHUEM METOJ0B €CCTCCTBCHHBIX
HayK, MaTeMaTU4I€CKOT0 aHaJIM3a 1 MOACIIUPOBAHNSA

OI1K-1.2 TIpuMeHsIeT OCHOBHBIEC MOHATHUS U 3aKOHBI €CTECTBEHHBIX HAYK JUIS PELICHUS MPEIMETHO-TTPOGHIBHBIX 33134

OIIK-1.3 IlpumeHsieT ecTeCTBEHHOHAYYHbIE METO/Ibl TEOPETHUECKOT0 M HKCIIEPUMEHTAJIBHOTO UCCIIE0BaHUs 00BbEKTOB, IPOLIECCOB,
SIBICHUI; TIPOBOAUT IKCIIEPUMEHTBI 10 33J]aHHON METOUKE U aHAJIU3UPYET Pe3yJIbTaThl

B pe3yabTaTe ocBOeHUsI AMCHUILIUHBI (MOYJIs1) 00y4yaromuiicst 10/KeH

3.1|3narn:

3.1.1|0CHOBHEBIC MMOHATHS ¥ 3aKOHBI KJIIACCUYCCKON K COBpeMeHHOfI (I)I/ISI/IKI/I 1 UX pOJib B pCHICHUN HpeZ[MeTHO-HpO(bI/IJ'II)HLIX 3ajJga4d,

3.1.2|MeToapI TEOPETHIECKOTO U HKCIIEPUMEHTANBEHOTO UCCIEAOBaHUS GU3HIECKUX OOBEKTOB, TPOLECCOB U SBICHUH, METOIHUKY
MIpOBeACHUS U 00pabOTKH Pe3yIbTaToB (PU3NUECKOI0 IKCIIEPUMEHTA

3.2|Ymerh:

3.2.1|ucnoap30BaTh OCHOBHBIC OHITHUS U 3aKOHBI (bI/I3I/IKI/I JUIST pCIICHUA Hpe[[MeTHO-HpO(l)I/IJ'ILHI)IX 3aja4q,

3.2.2|IpuMEeHATH METOJIBI TEOPETHUYECKOTO M IKCIEPHUMEHTAILHOTO HCCIIEN0BAaHMS GU3NIECKUX 00BEKTOB, IPOLIECCOB U SBICHUH,
MIPOBOJUTH (PU3NUECKUE SIKCIIEPUMEHTHI 110 33/1aHHON METOMKe U 00pabaThIBaTh UX Pe3YJIbTAThI

3.3|Baagern:

3.3.1|HaBbIKaMy IPUMEHEHUsI OCHOBHBIX MOHATHI M 3aKOHOB KJIACCHYECKOI U COBPEMEHHON (PH3UKH ISl pELICHHsI IPSIMETHO-
npoHIbHBIX 3a/1a4;

3.3.2|HaBablkaMy IPUMEHEHHSI METOAOB TEOPETHIECKOTO M SKCIEPUMEHTAIBHOTO HCCIIE0BAHIS HU3UIECKUX 0OBEKTOB,
MIPOLIECCOB U SIBJICHUH, HABBIKAMH NPOBEJICHUS (PU3NUECKUX HKCIIEPUMEHTOB I10 33/IaHHON METOIMKe U 00pabOTKH UX

pe3yIbTaToB
333
4. CTPYKTYPA U COAEP)KAHUME JUCLHHUIIJIMHBI (MOAYJIs)
Kon HaumenoBaHue pa3iesioB U TeM /BU/I 3aHATUS/ Cemectp / | HacoB | IIpumeuanue
3aHATHSA Kype

Paznea 1. PU3NYECKHUE OCHOBbI MEXAHUKHA




1.1

KUHEMATUKA MATEPHUAJIBHON TOUKHU

[Ipenmer u MeToAbI MEXaHUKU. MoAETN MaTepralbHOW TOUYKH U TBEPIOTO TETa.
[TonsTHe cucremsl oTcueTa. BekTopHOe M KOOPIMHATHOE ONMCAHKUE ABHKCHUS
MaTepuaabHON TOUkH. OCHOBHBIC KHHEMaTHUECKHE XapaKTePUCTHKU
MaTepHaJIbHOM TOYKHU: paJinyc-BEKTOP, NepeMeleHUE, NPOiICHHbIH My Th,
CpeAHssl U MTHOBEHHAs! CKOPOCTb, CPeJHEE U MTHOBEHHOE YCKOPEHHE,
TaHTeHIIMaIbHOE U HOPMAJIbHOE YCKOpeHHe. BpararensHoe 1BHKeHue
MaTepHaIbHON TOYKU. BeKkTOphI yriia moBopoTa, yrioBoii CKOPOCTH M YTIIOBOTO
yckopenusi. CBsi3b MEXKJy YIJIOBBIMHU U JIMHEHHBIMU BenurHamH. /JIex/

1.2

Onpez[eneHI/Ie IJIOTHOCTH TBEPAOIO TCJia HpaBPIJ'IBHOﬁ FeOMeTpH‘IeCKOﬁ d)OpMI;I.
/J1ab/

1.3

Kunemaruka marepuansHoi Touku /IIp/

1.4

OCHOBBI JMUHAMUKU ITIOCTYITATEJIBHOI'O ABM>XXEHW A TEJIA
[HoctynarensHoe amwkenue. [lepsrrii 3akon Herotona. [lonsrre nneptHoOit Macchl
tena. Bropoit 3akoH HeroToHa u nonsitue cunel. Tpetnii 3akoH HeroToHa. Buast
cmt. Cuna TSHKECTH, CUJIa BCEMUPHOTO TATOTSHHS, CUJIA YIIPYTOCTH, CHIIA TPEHUSL.
HewnnepuuanbHbie cucTeMbl 0TcueTa. [[eHTpoOeKHbIe CHIIbI HHEPLIUHU U CHIIBI
Kopuomnuca. /JIex/

1.5

OCHOBBI JAVMHaAMUKU MMOCTYIATCIbHOTO ABMXKCHUS TCJIa /Hp/

1.6

H3yueHune 3aKOHOB IIOCTYIIATENLHOTO IBMXKEHHS C IOMOILBIO MAIlMHEl ATBY1d.
/J1a6/

1.7

3AKOHBI UIBSMEHEHUA 1 COXPAHEHUA UMITYJIbCA, DHEPT U U
MOMEHTA UMIIVJIbCA

Vmnynbc MaTepuanbHON TOYKH U MEXaHUYECKOHW CHCTEMBI, 3aKOH €ro H3MEHEHUS
u coxpaHeHus. L{eHTp Macc MEXaHHUECKOH CHCTEMBI M yPaBHEHHUE €r0 JIBHKECHHUS.
Kunernyeckas sHeprus 1 3aKoH ee u3MeHeHus1. KoncepBaTuBHbIEe U
HEKOHCepBaTHBHbIE CHIIBL. [loTeHIManbHas sHeprus. CBsi3b MEXILy
MMOTEHLINATBHON dHEPTHel M CUIIONW. 3aKOH U3MEHEHHS U COXPAHEHHUS TOJTHOU
MEeXaHMYECKON 3HEPriuH CUCTeMbl. MOMEHT UMITyJIbCa MaTEPUATbHONU TOUYKH U
MEXaHUYECKOI CHCTEMBI, 3aKOH €ro U3MEHEHUs U coxpaHeHus. /JIex/

1.8

3aKOHbBI H3MCHEHUS U COXpaHCHU UMITYJIbCA, SHEPIrUU 1 MOMEHTA UMITYyJIbCa /Hp/

1.9

ITpoBepka 3aKOHOB COXPaHEHHs UMITYJIbCa U SHEPTUM IpU coynapeHuu tei /J1ad/

1.10

JNHAMUKA BPAIIIATEJIbBHOI'O ABMXXEHIMA TBEPJOI'O TEJIA
OCHOBHOM 3aKOH BPAIaTeIILHOTO JIBUKCHHS TBEPIOTO Tella BOKPYT
HEMOJBIWKHOW ocl. MoMeHT nHepIun. Brrarncinenrne MOMEHTOB HHEPLIUU
OJIHOPOJIHBIX CUMMETPUYHBIX Tel. Teopema llltelinepa u ee npuMeHeHNE.
Kunernyeckas 3HEprys BpalaTeIbHOTO JBHKEHHS TBEPJIOTO TEa.

/Jlex/

I[I/IHaMI/IKa BpamaTejIbHOI0 ABMXKXCHUS TBEPAOTO TCJIa /Hp/

W3y4yeHue TMHAMUKH BPAIATEIbHOTO JBIKCHUSI C MOMOIIBIO MAasiTHAKA
O6epoOexa. /J1a6/

Mastank Makcsemna. OnpeneneHre MOMEHTa HHEPLUH TeJl U MPOBEPKa 3aKOHA
coxpaHeHus sHeprud. /J1a6/

1.14

MEXAHWYECKHE KOJIEBAHUA

Onpenenenue kojaeOaHuid. XapaKTePUCTHKH FAPMOHHUYECKUX KOJIeOaHHH.
dopmya ci0KeHus IByX rapMOHH4ecKuX kojebanuil. [Ipumeps! konaebaTenbHbIX
CUCTEM: MPYKHUHHBINA, MATEMATHUCCKUI U PU3HUUYECKHUI MAsITHUKU. Y paBHCHHE
3aTyXarolux KojeOaHui U ero pemieHne. XapakTepUCTHKH 3aTyXalonX
KosieOaHuil. YpaBHEHUE BBIHYK/ICHHBIX KoJeOaHHId 10/ JeiicTBUEM
rapMOHHYECKH U3MEHSIOIIEICS BHEIIHEH CHIIBI U €r0 pelieHue. SIBienue
pe3oHaHca.

/J1ex/

Mexannueckue konebanus /IIp/

OmnpeneneHue yCKOPEHUsI CBOOOAHOTO MaJIeHUs TPH IIOMOIIY MaTeMaTHIECKOTO
MasTHUKa. (OnpesieneHue MoLyJIsl CIBUra C IOMOIBIO MPYXKHUHHOTO MasiTHUKA. )
/J1ab/

Paznen 2. JJIEMEHTBI CHEIIMAJIBHOM TEOPUA
OTHOCHUTEJBHOCTHU




2.1

IToctynatsl crienuanbHON Teopun oTHOCUTENbHOCTH. [IpeoOpazoBanus JlopeHuna.
CnenctBus u3 npeodpasosanuii Jlopenua. HTepBan Mexay COOBITHSIMU.
MMmnysbe B crienuainbHOM TeopuH OTHOCUTENBHOCTH. OCHOBHOM 3aKOH
PETSTUBUCTCKON TUHAMUKHA MaTEPHATbHON TOYKU. DHEPIHsl B CIEHUATBHON
Teopuu oTHocuTenbHocTH. /Cp/

14

Paznen 3. TEPMOJAUMHAMMKA 1 MOJIEKYJISIPHASL ®U3UKA

3.1

OJIEMEHTBI TEPMOJANHAMUKI

OcHOBHbIE ONpe/IeIeHUs U NOHATHS TepMoauHaMuku. HyneBoe Havasno
TEPMOJMHAMUKH U MOHATHE TeMIepatypsl. TepMoauHaMuieckue GpyHKIun
coctosiHus. [lepBoe Hauano TepmoauHaMuky. TemnoemMkocTs. M3onporecchl.
Bropoe Hauano TepMOIUHAMUKY B pa3invHbIX GopMynupoBkax. [ToHsTHe
teroBoit mamunbl. KITJ[ TerutoBoit mammunet. [{uxir KapHo u Teopema Kapho.
HepagsenctBo Knaysuyca. Durponus. TpeTbe Hauano TepMouHaMuKy. /JIex/

32

Omnpenenenue k03P PUIINEHTa BI3KOCTH JKUAKOCTH 10 MeToay Crokca. /JIab/

33

BJIEMEHTbhI CTATUCTUYECKOM ®UUKHU.

OCHOBHBIE M0JIOKEHHSI KHHETUYECKOH TEOPHH HICalIbHOTO ra3a. Y paBHEHHS
COCTOSIHUS WJI€aJIbHOTO U PealIbHOTO ra3a. Y paBHEHHE KHHETHYECKOH Teopun
ra3oB a1 naieHus. @a3oBoe nmpocrpancTBo. OyHKUMS pacnpeeneHusl.
Krnaccnueckas u kBaHTOBas cratuctuka. Pacnpenenenue Makcseinna.
Bapomerpuueckas popmyna. Pacnpenenenue bonbimana. IloHsTHE 0 KBaHTOBOM
cratuctuke boze-Oitnmreiina n ®epmu-upaka. CBSI3b SJHTPOINH C
TEPMOJIMHAMUYECKOH BEPOSITHOCTBIO. SIBIIEHMS IepeHoca.

/JTex/

3.4

OrmpesieneHne OTHOIIEHHS TEMIIOEMKOCTEH Ta3a METOI0M ainabaTHIeCKOTo
pacmupenus. /J1a6/

3.5

OneMeHTBI CTaTUCTUYECKOH hH3uKU. DaeMeHTsl TepMoauHaMuky /I1p/

Paznen 4. SJIEKTPUHYECTBO U MAT'HETHU3M

4.1

SJIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

DNEeKTPUUYECKUIA 3aps]l U JIEKTPOCTaTHUECKOe Tose. HanpshkeHHOCTh 1
HOTEHIHAI 3JIEKTPOCTATHIECKOT0 1oJIs1. CBOMCTBO CyNepIIO3UINN JUIs
3JIEKTPOCTaTHUECKUX Nosiel. CBA3b MeX/ly HalpsHKEHHOCTHIO
9NEKTPOCTATHYECKOTO TOJIS U MoTeHnuanoM. IIoTok BekTopa HalpsHKEHHOCTH
3JIEKTPUYECKOTO I0JIs1 Yepe3 MOBEPXHOCTh U TeopeMa ["aycca. [Ipumenenne
TeopeMsl ['aycca k pacdery anekTpocTaTHuecKux moseid. Teopema o HUPKYIISIIT

JUTSL BEKTOPA HANPSHKEHHOCTH DJIEKTPHIECKOTO TOJIS.
/J1ex/

4.2

OJIEKTPOCTATHUYECKOE IT1OJIE B [TPOBOJJHUKAX 1 JIUDJIEKTPUKAX
DNEeKTPUUYECKUHA AUIIOIb U AJIEKTPUYECKUIN TUTIONbHBIA MOMEHT. J{UOIbHbIE
MOMEHTBI MOJIEKYJI TU3JIeKTpuKa. [losipHble ¥ HENONIApHbIE AUIIEKTPUKH.
Tonspuzanus nqusnekrpukoB. Bextop nonsipuzanuu. Teopema ['aycca s
BEKTOpa NoJisipu3aluu. BeKTop aieKTpuieckoro cMelleHus. Y clIoBUs Ha IpaHULe
JIBYX IU3JIEKTPUKOB. [IpOBOJHUKH B 3JIEKTPOCTATHYECKOM MOJIE. DIEKTPOEMKOCTD
yenuHeHHoro npoBoaHuka. KonaeHncaropel. DHeprus CUCTEMBbI 3apsAi0B U
3JIEKTPUYECKOTO TOJIS.

/Cp/

43

DJIEKTPOCTATUYECKOE T0JIe B BaKyyMe U Bemectse /I1p/

44

HccnenoBanue snekTpocTaTuyeckux nouei. (M3ydenue 3akona Oma.) /J1a6/

4.5

ITOCTOSHHBIN DJIEKTPUYECKUI TOK

YcnoBus CyIecTBOBaHHS IIOCTOSHHOTO 3JIEKTPUIECKOro Toka. Cuila i IIOTHOCTD
TOKa. YpaBHEHUE HENPEPHIBHOCTH. 3akoH OMa U1l OJJHOPOIHOIO y4YacTKa IIeTH.
DNEeKTPOABIKYIIAS CHIIa U HanpspkeHre. 3akoH Oma A1 HEOTHOPOIHOTO y4acTKa
nenu. [TpaBuna Kupxroda. IIpuMeps! pacyeta pa3BeTBICHHBIX JIEKTPHISCKUX
uerne# ¢ nomouisto npasua Kupxrogda. Pabora u MoOIHOCTE TOKa. 3aK0H
Jxoyns-JleHna.

/JTex/

4.6

IocTosHHBLA nexTpuyeckuil Tok /IIp/




4.7

[NOCTOSAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEHIECTBE
Marnutnas nanykuus. 3akoH buo-Casapa-Jlamnaca, marHuTHOE TIoJIe
JIBIDKYILErocs 3apsija, cuia Jlopenua, 3akoH Amnepa. TeopeMa o IUPKYJISIAN
TSI BEKTOpA MarHUTHOM MHIYKIIMH U ee IpuMeHeHue. Teopema [aycca s

MarHUTHOTO OIS,
/J1ex/

4.8

MarauTHbIE MOMEHTHI aTOMOB U MOJIEKYJI. BeKTOp HaMarHMYEeHHOCTH BEIIECTBA.
Teopema 0 UPKYJISALMH JUTsI BEKTOpAa HAMarHMYeHHOCTH. MarHuTHas
BOCHPUMMYMBOCTD U MarHUTHAsI MPOHHULIAEMOCTH BelecTBa. HanpspkeHHOCTH
MarHuTHOTO 1oJjs. Teopema o UUPKYJISLNY JUI1 BEKTOPBI HAIIPSHKEHHOCTH
MarHuTHOTO TOJIS. Y CIIOBHSI AJIsl MATHUTHOTO TOJISL HA TPAaHHMIIE pas3fena ABYyX
cpen. Jlnuamarunernku, napamaraeTuku. @eppoMaraeTrku. MarHuTHBIN
rucrepesuc. Temneparypa Kropu. IIpupona deppomarsernsma.

/Cp/

4.9

[TocrostHHOE MarHuTHOE 10JIe B BakyyMe U BeriecTse /I1p/

4.10

OrmpeziesicHIE OTHOLICHHS 3apsiia SJICKTPOHA K ero Macce METO0M MarHeTpOHa.
(Onpenenenne ropu30HTAIBHON COCTABILSIFONICH HHIYKIIMH MAarHUTHOTO TOJIS
3emnn) /J1ab/

4.11

Omnpenesnenne paboThl BEIX0JIA AIEKTPOHOB U3 MeTainta. /J1ab/

4.12

DJIEKTPOJUHAMUKA

3aKoH 31ekTpoMarHuTHOM HAyKImH. [IpaBuio Jlenna. CnocoObl u3MeHEHUs
MarauTHOTO moToka. [Ipuponaa snekTrpomMarHuTHON HHAYKINH. SIBIeHne
caMOMHIYKIMU. MHAYKTUBHOCTD. B3anmuas nnnykuus. Bzanmuas
WHAYKTUBHOCTH. Teopema B3auMHocTU. Tok cmemenus. Teopema o HUpKyISIIUN
MarHUTHOTO MOJIS B CIIy4ae MPUCYTCTBUS IEPEMEHHBIX 3JIEKTPHUECKHX TTOJIEH.
VYpaBHenus MakcBesuia B nHTerpanbHoi ¢popme. /JIek/

4.13

DnekrpoauHamuka /IIp/

4.14

Uzyuenue sBienus B3auMHoi MHIyKunu.(CHATHE KPUBOWH HAMArHUYMBAHUS U
MIETIIN TUCTEpe3nca ¢ IoMOUIbio ocuuiiorpada.) /J1ad/

Pazpnen S. KOJIEBAHUS Y1 BOJIHBI

5.1

DJIEKTPUUYECKUE KOJEBAHM S

KonebatenbHbiit koHTYp. CBOOOAHBIC HE3aTYXAIOIIUE U 3aTyXaIOIINe
rapMOHHYECKHE KOJIeOaHUs B KOJeOaTeIbHOM KOHTYpe. DopMyna Juis iepuoaa
koseOaHuil. BeIHYXIeHHBIE TapMOHUYECKHE KoJeOaHus B KOJieOaTeTbHOM
KOHType. SIBnenue pe3onanca. [lepemeHHbI TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE COTIPOTHBIICHHE B I[ENH IIEPEMEHHOTO TOKa. PaboTa 1 MOIIIHOCTH B
LIeTH IEPEMEHHOT0 TOKa. JIeiicTByoIIIee 3HAUCHHE TOKA U HATTPSDKEHHUS.

/J1ex/

52

OJIEKTPOMAT'HUTHBIE BOJIHBI

DKCHepUMEeHTAIbHOE TOJIyYeHUE IIEKTPOMArHUTHBIX BOJIH. CyIecTBOBaHNE
JJIEKTPOMArHUTHBIX BOJIH KaK CIIEICTBHE ypaBHEeHUI MakcBeuia.
JuddepennunanbrHoe ypaBHEHHE JIEKTPOMArHUTHON BOJTHBL. CBS3b MEKIY
BEKTOpaMHM HAIpPsDKEHHOCTH DJIEKTPUYECKOr0 U MarHUTHOTO T0JIeH B
9JICKTPOMAarHUTHON BoJHE. [IpenoMmiieHne 3IeKTPOMarHUTHEIX BOJIH Ha TPaHUIIe
paszena AByX cpell. DHeprus U UMITYJIbC HJIEKTPOMAarHUTHBIX BOJIH.

/Cp/

Paznen 6. OIITUKA

6.1

T'EOMETPHUYECKAS OIITUKA.

[TonsTHE cBETOBOrO JIyya. 3aKOH NPSAMOJIMHEHHOTO PaclpoOCTPaHEHUS CBETOBBIX
Jydeil B OMHOPOIHBIX CpeAax. 3aKOH OTpaKeHus. 3aKoH npesomiieHus . [IpuHmum
®epwma. [Tonnoe orpakenue. LleHTpupoBaHHbIE ONITHYECKHE CUCTEMBI.
[IpenoMieHne cBETOBBIX JIydel Ha MMOBEPXHOCTH c(HEepHIECKOro 3epKaa.
[Ipenomnenue cBera Ha chepruUecKOil TOBEPXHOCTH pasjielia IByX cpea. ToHkue
nuH3b1. 300paskeHne npeIMETOB C MOMOIIBIO JIMH3. OCHOBHBIC
(doTromeTpUyeCcKre BETHYUHBI.

/J1ex/

6.2

DNEeKTPOMAarHuTHbIC KOJleOaHusi 1 BOJHBL. [ 'eomerpuyeckas ontuka /TIp/




6.3

MHTEPOEPEHINA U JJUDOPAKIIUA CBETA

KorepeHTHOCTE 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. MHTepdepenmus ceta,
yCIIOBHE MakCHUMYyOB 1 MUHUMYMOB. OnbIT FOHra. Murepdepenmus cera B
TOHKHX IUICHKaX U mactuHkax. Onpenenenue audpakuuu. [Tpunmun [NolireHca-
Openens. Meron 30u @penens. Audpaxuns Openens Ha KpyrJIoM OTBEPCTUH U
mucke. Jludppakuns @paynrodepa Ha ognoit menn. Judppakuus Opaynropepa Ha
TUQPaKIMOHHON peleTke.

/JTex/

6.4

JUCIIEPCUA U TTOJIAPU3ALINA CBETA

Hucnepcus cBera. DneKTpoHHAas T€OpUs JUCIIEPCHH CBeTa. EcTecTBEeHHBIN 1
MOJIIPU30BaHHbIN cBeT. [lonspu3anns cBera Npu OTPaXKEHUH U NIPETIOMIIEHUH Ha
TpaHuUIe ABYX IUANEKTPUKOB. [IpoxoxaeHue cBeTa depe3 aHn30TPOIIHBIS
kpuctaisl. [lonsgpu3anmoHHbIe TPU3MBI U IOISAPOUIBL. 3aKOH Mantoca. AHanu3

HOJISIPU30BAHHOTO CBETA. BpaleHune miocKoCTH MONSIPU3AIHH.
/Cp/

6.5

Bonnosas ontuka /IIp/

6.6

Wnrepdepenmus cera. Onbit FOHTa. (M3MepeHne JUIMHHBI CBETOBOH BOJIHEI C
MOMOIIBIO TUPPAKIIMOHHOHN perieTky). (OnpeaesacHne nokasaTens MpeaoMICHUS
CTEKJIa C IOMOILbIO MUKpOcKona). /J1a6/

6.7

IIposepka 3akona Mantoca. (Onpenenenne Ko3GpGHUIHEHTA TOTTIOMICHUS
npo3pauHbix Ten). (OnpeneneHue yria nojaHoi nonspusanuu). /J1a6/

Paznen 7. KBAHTOBASL ®U3UKA

7.1

KBAHTOBAZ OIITUKA

TemoBoe U3yueHue U ero xapakrepuctuku. 3akoH Kupxroda. 3akonsr Credana
- bonmpivana u cmemenust Buna. ®opmyner Penes-/xunca u [Tnanka. ['umoresa
ITnanka. @oronsl. PoTorddexr. YpaBHeHHne DHHIITEHHA 17151 BHELIHETO
dhoroaddekra. Dueprus u umnynsc Gortona. JlaBnenue ceera. dpdexr Komnrona
U €ero dyIeMeHTapHas Teopusi. EXMHCTBO KOPITYyCKYJISIPHBIX M BOJIHOBBIX CBOMCTB

DJIEKTPOMArHUTHOTO M3JIyUEHHS.
/JIex/

7.2

Kpanrosas onrtuxka /ITp/

7.3

BJIEMEHThI KBAHTOBOM MEXAHUKU I ATOMHOM ®U3UKU
CriexTpbl aTOMOB U MoJieKyJl. CriekTp atoMa Boziopoja. Teopus aToma Boaopoia
o bopy. I'mnoresa ne bpoiinsa. CeoiicTBa BonH ne bpoiins. CooTHomenne
HeomnpeneneHnocrel ['eiizendepra. BoiHoBast GyHKUMS U €€ BEpOATHOCTHAS
uHTepnperanys. Habmogaemple BeMMUMHBI B KBAHTOBOH MEXaHHUKE U HX
n3Mepenus. O6uee ypasuenue lllpenunrepa. CranioHapHOe ypaBHEHHE
Ipenunrepa. J[Bmxenue cBOOOAHOM YacTHIIbL. [IBI)KEHHE B IOTCHIIMAILHOM sSIME.
ITorennmanbHelii 6apbep. ['apMoHMYecKHid OCIILIIATOP. ATOM BOJOPOAA B
KBaHTOBOW MexaHuke. CrinH anekTpona. CrimHOBOe KBaHTOBOE 4yucio. [IpuHummn
HEPa3IMYUMOCTH TOXIECTBEHHBIX YacTull. @epMHOHBI 1 OO30HBI.
Ilepnonuueckas cucrema 31eMeHTOB MeHaeneesa.

/JTex/

7.4

DJeMEeHThI KBAHTOBOM MEXaHUKHU 1 aTOMHOM (usuku /I1p/

7.5

OrmnpenienieHie TeMIepaTypHO 3aBUCHMOCTH HHTCHCUBHOCTH U3ITyYCHHST HUTH
naMIbl HakanuBaHus. (3ydeHne 3aKOHOB TEIUIOBOTO U3JTYyUYECHUSI C MOMOIIBIO
SIPKOCTHOTO nupomerpa.) /J1ab/

7.6

®dotordpdexr. (CHITHE BOIBTAMIIEPHOH, JIFOKCAMIEPHON M CIIEKTPAILHON
XapaKTepUCTUK (POTOIIEMEHTA U ONpeeIeHIe pabOThl BEIXOA 3JIEKTPOoHa). /J1ad/

Paznen 8. ®PU3UKA ATOMHOI'O AAPA U DJIEMEHTAPHBIX YACTHI]

8.1

SJIEMEHTBI ®13MKHU ATOMHOI'O S1PA

Jedexr maccel u sHeprus cBsa3u sapa. CIuH spa U ero MarHUTHBIA MOMEHT.
SAnepusie cunsl. Moaenu saapa. PannoakTHBHOE M3ITy4YeHNE U €T0 BUABL. -pacmaj.
-M3JIy4eHHE. -u3JIy4yeHue. SaepHble peakiuu 1 UX OCHOBHBIE THIIbL. Peakius

nenenust siapa. LenHas peakiust neneHus. Peakiyst CHHTE3a aTOMHBIX SIIED.
/Cp/




8.2 OJIEMEHTBI ®U3MKIN SJIEMEHTAPHBIX YHACTUIL] 2 6
Krnaccel aieMeHTapHBIX YacTUI] M BUIBI X B3auMoJeicTeuii. Kinaccudukanus
3JIeMEeHTapHbIX yacTull. [IpuHIMIT Hepa3IMYMMOCTH TOXX/IECTBEHHbIX YaCTHILI.
CIMH 1 Apyrue KBaHTOBBIE YHCIIA JIEeMEHTapHBIX. YacTHIIBI 1 aHTHYACTHIIBI.
Bo3zonbl 1 hepmuoHbl. AnpoHbl 1 Me30HbI. JlenTonsl. IIpomexyTouHbie 0030HBI.
KBapku v T1100HBEIL.

/Cp/

Paznen 9. CAMOCTOATEJIBHASI PABOTA

9.1 IMoaroroBka k nexiusm /Cp/ 1 16
9.2 [MonroroBka k nmadopatopusiM padotam /Cp/ 1 16
9.3 [MonroroBka Kk npakTuyeckuM 3austusm /Cp/ 1 16
94 BeinonaHeHue KOHTPOIbHOM paboTsl /Cp/ 1 8,6
9.5 IMonroroska k nexiusim /Cp/ 2 8

9.6 [MonroroBka Kk npakTuyeckuM 3austusm /Cp/ 2 16
9.7 IMoaroroBka k nab6oparopHbIM padotam /Cp/ 2 16

Pa3nen 10. KoHTaKTHBIE YaCchl HA aTTECTALUIO

10.1 Kontponbnas padora /KA/ 1 0,4
10.2 3ager /KD/ 1 0,15
10.3 Koncynbranus nepen sx3amenom /KD/ 2 2
10.4 Ox3amen /KD/ 2 0,3

5. OHEHOYHBIE MATEPHUAJIbI

O1eHOYHBIE MaTepUaIIB! JUTS IPOBEACHHUS TPOMEKYTOUHOH aTTecTalliy 00yJalomuXCsl IPUBEICHBI B IPUIOKEHNH K pabouei
IIporpaMMe TUCUUTUIAHBIL.

DopMBI 1 BUIIBI TEKYIIET0 KOHTPOJIS 10 AUCHUILIMHE (MOIYIIO), BUIBI 3a1aHHUH, KPUTEPUH UX OLICHUBAHMS, paclpeaeaeHne 0auioB 1Mo
BUJIaM TEKYIIEro KOHTPOJIS pa3padaThIBalOTCs MPENoAaBaTesIeM TUCIUILUINHBI C yUYETOM €€ CeUU(HUKH U TOBOAATCS JI0 CBEICHUS
00y4aroImuxcs Ha IepPBOM yu4eOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS NPENOoaBaTeNeM JUCIUIUIMHBL (MOLyJIs), KaK IPaBUIIO, C UCIIOJIb30BaHUEM
OUOC unu myTeM IpOBEPKH MUCHbMEHHBIX PaboT, MPEIyCMOTPEHHBIX PA00OYMMH NMPOrPAMMaMH TUCLUTUIMH B PAMKaX KOHTaKTHOM
paboThl ¥ caMOCTOATENBHOM PaboThl 00ywaromuxcs. s pukcupoBaHus pe3yIbTaToOB TEKYIIEr0 KOHTPOJISI MOXKET UCIIOIB30BaThCs
OHOC.

6. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JIA)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHas JiUTepaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue M3narensc On. agpec
TBO. TOJI
JI1.1 |Casennes U. B. Kypc o6eit pusuku. T. 2. DnexTpudecTBo 1 MareTn3M.  |CaHKT- https://e.lanbook.com/b
Bounnel. Ontuka: yue6Hoe nocobue ITeTepOypr [00k/98246
: Jlanp,
2018
JI1.2 [Yepros A.T., BopobneB |Obmas ¢pusnka Mocksa:  |http://www.book.ru/bo
A.A., Makapos E.®., KuoPyec, 0k/933946
Ozepos P. I1., Xpomos 2020
B.U.




ABTOpBI, COCTaBUTENHN 3arnaBue MN3narensc On. anpec
TBO. TOJT
JI1.3 |Casennes U. B. Kypc o6eit pusuku. T. 3. KBantoBas ontuka. AtomHass  |CaHKT- https://e.lanbook.com/b
¢usuka. OGusuka TBepaoro tena. Gusuka aromuoro siapa u  |[lerepoypr [ook/106893
9JIEMEHTAPHBIX YacTHUI: y4eOHOEe mocodue : Jlanb,
2018
JI1.4 |Casennes U. B. Kypc o6eit pusuku. T. 1. Mexanuka. MosiekynsipHas CaHkT- https://e.lanbook.com/b
¢usuka: yuebHoe rnmocobue TTerepOypr |ook/113944
: Jlanp,
2019
6.1.2. JlonoiHuTeELHAS JUTEpPATypa
ABTOPBI, COCTaBUTEIHN 3arnaBue Mznparensc On. agpec
TBO. TOJI
JI2.1 |IIankapun M.IL., Oomas ¢uzuka. COopHUK 33124 Mocksa:  |http://www.book.ru/bo
Kupbsinos A.I1., KuoPyec, 0k/933565
Kyb6apes C.H., 2019
Pazunosa C.M.
JI12.2 |BopoOweB A.A., 3aga4qHuk 1o GpusMKe Mocksa:  |http://www.book.ru/bo
UYeptos A.T. KuoPyec, 0k/920827
2017

6.2 UndopmanmoHHbIe TEXHOJIOTHH, HCTIOJIb3yeMble IIPH OCYLIEeCTBJIeHUH 00Pa30BaTeIbHOI0 MPoLecca Mo JUCHUIINHE

(Mony.J10)

6.2.1 IlepeyeHb TUIEH3MOHHOIO ¥ CBOOOAHO PACNIPOCTPAHIEMOT0 IPOrPaAMMHOTO0 o0ecnedeHus

6.2.1.1

|MS Office

6.2.2 Ilepeyenb npogeccHoOHANBHBIX 023 JAHHBIX U UH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHayuHbII 00pa3zoBaTenbHblil moptain: http://en.edu.ru/

6222

MexyHapoaHas npodeccuoHanbHas 6a3a qaHHbIX «SpringerMaterialsy: https://materials.springer.com/

6223

KoncynpranT miroc

6224

T'apant ACITMXXT

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCIUMIIJINHBI (MOAY JIS)

7.

—_

YueOHble ayJUTOPUU IS IPOBEJECHUS 3aHATUI JIEKIMOHHOIO TUIIA, YKOMIUIEKTOBAaHHbIE CIIEIMAIN3UPOBAaHHON MEOENbI0 U
TEeXHUYECKUMHU CPEICTBaMU 00yUYeHUs: MyIbTUMEANITHOE 000pyJOBaHUE ISl IPEA0CTaBIeHUs yueOHoi nHdopMan
60JIbILION ay TUTOPUU U/UIIU 3BYKOYCUIUBAOLIEee 000pyJ0BaHUE (CTALIMOHAPHOE WU IEPEHOCHOE).

72

VuebHbIe ayAUTOPHH [UIsl IPOBEICHHS 3aHITHIH CEMUHAPCKOTO THIIA, IPYIIOBBIX M HHIUBUYaIbHBIX KOHCYJIbTALHT,
TEKYIIEro KOHTPOJIS M IPOMEXYTOYHON aTTECTAINH, YKOMIUICKTOBAHHbIC CIICIIMATU3UPOBAHHON MEOCIBIO U TEXHUISCKUMU
cpencTBamMu 00yueHHs: MyJIbTUMEINITHOE 000pYyI0OBaHHE 1/WIIK 3BYKOYCHIIMBaKOIIee 000pyA0BaHKE (CTAIlMOHAPHOE WITH
NIEPEHOCHOE)

7.3

ITomerenus 111 caMOCTOSTENbHOM pabOThl, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOAKIIOUEHHS K
cetu "MHTepHeT" M 0OecneueHreM JI0CTya B 3JCKTPOHHY0 HHPOPMAIMOHHO-00pa30BaTEebHYI0 Cpely YHHBEPCUTETA.

7.4

TTomereHus s XpaHEHUs U TPOPHUIAKTUIECKOTO 00CITy)KUBaHHsI yueOHOTr0 000py/I0BaHHS




7.5|JIaboparopuu, OcHalEHHbIE CIIELMAIbHBIM J1a00PaTOPHBIM 000PYJOBAaHUEM:

7.6|JTabopaTopuisi MexaHHUKY, BKITIOUaromias: 010k anekrponnsiidi ®M1/1, mamunaa Atsyna ®M11, mastauk Makcsemmia ®M12,
yHHuBepcaibHblid MasTHUK @M 13, masaTHrk O6epOeka DM 14, monyns FOHra u Mmonyns cisura ®M 19, coynapenue mapos
DdM17;

7.7|J1aGoparopus 31eKTpuyYecTBa 1 MarHeTu3Ma, Brirovaromas: creHasl TKO snekrpuyecTBa 1 MarHeTU3Ma, B TOM YHCIIE
ocummiorpadsr C1-94, reHepaTopbl CUTHAIOB HU3KOYAcTOTHBIE ['3-118, HCTOYHMKY TMTaHKS, Mara3uHbl COMPOTUBIICHHIH,
Habop moxyneil OIID;

7.8|J1abopatopus ONTHUKH, BKIFOYAIOIIAs KOMIUIEKT ONTHYecKOro obopyaoBanus PMC, B ToM uunciie: 6a3bl ONTUYECKOM CKAMbH,
IOJIyTIPOBOTHUKOBBIE JIa3€phl C FOCTUPOBOYHBIM MOAYJIEM, (POTONPUEMHUKH, HAOOP JIMH3, SKPaHbl C MACIITAOHON CETKOM;
aBToTpancopmatop oaHodasueiid JIATP-2,5; komruiekT Qouid.




