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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucrunmuaa «Physics» BXxoauT B mporpammy OakanaBpuata «Data Engineering u
yOpaBiI€HUE KOCMUYECKMMM CHUCTeMaMu» 1o HanpasieHuto 27.03.04 «YmpasieHue B
TEXHHUYECKUX cHucTeMax» M u3ydaerca B 1, 2 cemectpax 1 kypca. [lucuuiuivHy peanusyet
Hayuno-o0pa3zoBaTenbHBIE HHCTUTYT (U3WYECKUX HCCIICIOBAHWA W TEXHOJOTHH. JlumcuurmmHa
coctouT M3 4 pa3fenoB W 52 TeM W HampapieHa HAa H3Y4YEHHE JIOTUYECKH OOOCHOBAaHHOM
¢u3nvecKoil KapTUHBI MUpPA, MAacCHBa TEOPETUYECKHX 3HAHUH C NPHUPOTHBIMU OOBEKTAMU WU
aHayioraMu, 6a30BbIX MOHATHI COBPEMEHHON (U3UKH.

Llenpt0 OCBOCHUSI TUCHMIUIMHBI SBISAETCS (POPMUPOBAHHE Y CTYJCHTOB CHUCTEMbI HAYYHBIX
3HAHUA U 00IenpodecCHOHANBHBIX HABBIKOB, HEOOXOAMMBIX JJISi PELIEHUS KOHKPETHBIX
(GU3NYECKUX W MaTeMaTHYeCKHX 3a/ad, BBIABICHHS (DU3NYECKHX OCHOBAHHM MaTeMaTHYECKUX
Mozenel W Ap., Cco3JAaHHE ONArONpHUSATHBIX YCIOBUH [ CaMOpPa3BUTHUSL CTYACHTOB,
(dbopMHUpOBaHKE YMEHHS BBICIATH TJIABHOE TIPU TIOCTPOCHUU MaTEMAaTHYECKIX MOJIETIEH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoeHue nmucuuIUIMHBL «PhysiCS» HampaBieHO Ha (OPMHUPOBAHHE Y OOYYAIOIIMXCS
CJIEAYIOUIMX KOMITETeHIUH (YacTH KOMIIETECHIIUMN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

OIIK-1.1 ObnamaeT 6a30BBIMH 3HAHUSIMH, TIOJTyICHHBIMH B
o0JylacT MaTeMaTHYECKUX U (MJIM) €CTECTBEHHBIX HayK;
OIIK-1.2 YMeer HCIIonp30BaTh UX B IPO(ECCHOHATEHON
JIeSITEIbHOCTH;

OIIK-1.3 Mmeet HaBBIKK BBIOOPA METOAOB PELICHHUS 3a/1a4
podecCHOHANBHOM NesITeIPHOCTH Ha OCHOBE TEOPETHIECKHUX
3HAHUM;

Crioco0OeH aHATM3UPOBATh 3a1a4H
po¢eCCHOHATBHOM
JIeSITCILHOCTH Ha OCHOBE
MOJIOKEHHH, 3aKOHOB U METOJIOB B
00J1aCTH €CTECTBEHHBIX HAYK U
MaTeMaTHKH

OIIK-1

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Juctmuimaa  «Physicsy oTHocuTcst K 00s3arenbHON wacth Onmoka 1 «JIMCIUTUTHHBI
(Momynn)» oOpa3oBaTeNbHON MPOTrPaMMBbI BBICILIETO 0Opa30BaHUs.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIEr0 0Opa30BaHUS OOydarolIMecs TaKKe
OCBaMBAaIOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOUIME  JOCTHKEHUIO
3aIUIaHUPOBAHHBIX PE3yJIbTaTOB OCBOCHHS AUCIUILTHHBI «PhySiCS».

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

HpeamecrByrommue IMocnenyromue
Mudp Haumenosanie }IHC{)[MHJ'IPIHL[;,MOI[yJIM I[l/lClll/ll'[J'll/lH}]:l/MOZIy.]'lPl
9 9
KoMueTeHmH NPaKTHKH* NPaKTHKH*

Space Flight Mechanics;
Complex analysis;
Differential equations;
Equations of mathematical
physics;

Theoretical Mechanics;
Research work / Hay4uno-
HCCJICI0BATCIIbCKAsA pa60Ta;

CriocoOeH aHaIH3UPOBATH
3a71auu podeccuoHaIbHON
JIeATeIbHOCTH Ha OCHOBE

OIIK-1 MOJIO’KEHUM, 3aKOHOB U
METOJIOB B 00acTu
€CTECTBCHHBIX HAYK U
MaTeMaTHKH




IIpenmecTBylomme ITocnenxyrommue
HaumenoBanme pen yiom Ayromt
Hndpp JHCHUITHHBI/MOIYJIH, JUCHUITHHBI/MOLYJIH,
KoMueTeHmH NpaKTHKA* NpaKTHKH*

Technological Training;
Undergraduate practice /
HpeI[ILI/IHJ'IOMHaH IpaKTUKa,

* - 3amoJIHsAETCS B COOTBETCTBUM ¢ MaTpuueii komnerenuid u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO61mmas Tpya0eMKOCTh TucuuIuIHHbBI «Physics» cocTaBisieT «9» 3a4eTHBIX €MHMUII.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Bun yueOHoii padoThI BCEI'O, ak.u. 1 Cemecrp(-rn) 5

Konumaxmmnas paboma, ax.u. 105 54 51
Jlexuuu (JIK) 35 18 17
JlaGopartopusie pabotsl (JIP) 35 18 17
IMpaktryeckue/cemunapckue 3ansatus (C3) 35 18 17
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 156 90 66
Koumponw (sx3amen/3auem c oyenkou), ax.u. 63 36 27
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 324 180 144

3a4.el. 9 5 4




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomol

Bun
Copep:xanue pa3aesia (TeMbl) yuyeoHoM
padoThI*

Homep | HammeHnoBanmue pazaesa
pasaena AUCHHUILTUHBI

Kunemaruka MatepuanbHOM Touku. MexaHndeckoe
IBIDKeHNE. MaTtepuanbHas Touka. Crucrema
otcueta. [IpsMonuHENIHOE U KPUBOJIMHENHOE, JIK, JIP,
paBHOMEpHOE U IepeMeHHoe nBIkeHne. CKOpOCTb, C3
nepeMelleHne, My Th, TPAeKTOPUs, yCKOPEHHUE.
HopmainbsHoe 1 KacaTesIbHOE YCKOpEHHE.

11

JluHaMuka MaTepUaIbHOM TOUKU U CUCTEMBI
MarepuanbHbIX To4eK. [lepBblil 3akoH HeroToOHA.
WuepruansHble CUCTEMBI OTcueTa. Macca u
nmMmItyJssc. Bropoii 3akoH HeroToHa B
nuddepernmanpaoi hopme. Cra kak

1.2 MIpOU3BOJHAs UMIyJbca. TpeTtuit 3akoH HeroToHa.
Cucrtema MaTepHanbHBIX TOYEK; LIEHTP Macc U
UMITyJIbC CHCTEMBI. Teopema 0 JBHKEHUH LEHTpa
Macc. 3aKOH COXPaHEHUs UMITYJIbCa CUCTEMBI
MaTepHallbHBIX TOYEK. Y paBHeHHEe Melepckoro.
Popmyia [TuoIK0BCKOTO

JIK, JIP,
C3

Pab6ota u 3neprus. PaGoTta mocTostHHOM U
nepeMeHHoM cuibl. MomHocTs. [loTeHunanbHbie 1
HeTOoTeHLHaNbHbIe CIIBL. [loTeHInanpHas u
KHUHETUYEeCKasi DHEPTHsl. 3aKOH COXPaHEHHS JIK, JIP,
MEXaHUYECKOH FHEePTUu. TpeHue CKONbXKEHHUS. C3
Juccunanysi MEXaHU4ECKOU S3HEPIUM.
LenTpanpHBIit aOCOTIOTHO YIPYTHI U HEYIPYTHi
YAApBL.

1.3

Bpamarensaoe aBmxenue Tena. [loctynarensHoe u
BpalllaTeJIbHOE ABWKEHHE Tea. YTIOBOE
nepeMelieHne, yriioBas CKOpOCTh, YTIOBOE
yckopeHue. BpamatenbHblii MOMEHT. MOMEHT
nHepuuu tena. Teopema [tolirenca- L teitHepa. JIK, JIP,
MoMmeHT uMITyJibca Bpalaronierocs rena. Bropoii C3
3aKOH TMHAMUKH JAJIS BPAIIaTebHOTO ABHKCHUS
Tena. Pabota 1 MOITHOCTH ITPH BpamaTeIbHOM
JIBIDKEHUH. 3aKOH COXPaHEHUSI MOMEHTA MMITyJIbCa.
I'upocKombl ¥ MX IPUMEHEHHE.

Pasnen 1 |Mexanunka

14

I'paBurarmonssie cuibl. CHIIBI HHEPIMU. 3aKOH
BCEMHUPHOT'O TATOTEHUs. | paBUTAIIMOHHOE TI0JIE.
Cuna TspkecTH U Bec Tena. HeBecomocts. Pabora
CHUJIBI TSDKECTH IIPU NEPEMEIIEHUH Tella B
rpaBUTallMOHHOM noje 3emin. 3akoHsl Kemnepa. JIK, JIP,
IlepBas u BTOpast KOCMUYECKHUE CKOPOCTH. C3
HeunnepuuanbHble CUCTEMBI OTCUETA.
LentpobexHast 1 KOPHOIMCOBA CHIIa MHEPIIMH BO
Bpararomeics cucreme. JBUkeHne Tes BOIM3U
MTOBEPXHOCTH 3eMJTH.

15

OCHOBI)I CHGHHaHBHOﬁ TEOPUN OTHOCUTECIIBHOCTH.
[Toctynartsl cnenuanbHOM TEOpUN JIK, JIP,
oTHOCUTeNbHOCTH. [IpeoOpazoBanus JlopeHma. C3

OTHOCI/ITGHBHOCTB JJIMH 1 UHTCPBAJIOB BPEMEHM.

1.6

VYrpyrue cBolicTBa CIUIOMIHEIX cpea. Konebanus
qacTuIlpl. Buel ynpyrux nedopmarmid:
pacTshKeHUe, CIBUT, KpydeHHe, 00beMHOE

1.7 pacupeHue u cxxaTtue. 3akoH ['yka Juis ynpyrux
nepopmanuit. Moayie FOura. Moayne cipura.
Koa¢pouuuent Ilyaccona. IIpocroe rapmonnueckoe
KosieOaHue. DHeprusi KOJIEOTIOMIEHCS aCTHIIBI.

JIK, JIP,
C3




Homep
pa3aeia

HaunmenoBanue pasaesna
AUCHUILIUHBI

Conep:xanue pasaesa (TeMbl)

Bun
y4eOHoI
padoThr*

MasitHuku. CBOOOTHBIC 3aTyXaIOMIUe KOJICOaHus.
BrinykeHHbIe Koiebanus. PesoHanc.

1.8

MexaHuueCcKHe BOJIHBI. DJIEMEHTHI aKyCTHKH.
berymast Bonna. [lonepednsie 1 IpoONBHbBIE
BOJHBEL. OJTHOMEpPHOE BOJTHOBOE YpaBHEHHUE.
[IpononbHBIE BONHEI B TBEPIOM Teje. BoiaHbl B
razax u xKuakoctax. [ToTok sHeprum Oerymei
BoytHBL. MHTepdepennns BoaH. CTOSINE BOIHBL

Y napusie BoHEL 3BYK. CKOpOCTB 3ByKa.
3aBHCHMOCTH CKOPOCTH 3BYKa OT YIPYTHX CBOHCTB
cpenbl. BeicoTta, TeMOp, HHTCHCHBHOCTD H
I'POMKOCTb 3BYKa. YJIbTPa3BYK M €r0 NPUMEHEHHE.

JIK, JIP,
C3

Pasnen 2

MonekynspHast pU3NKa

21

Kunernyeckast Teopust razoB. MaeanbHbli ra3.
YpaBHEeHHE COCTOSIHUS UaeanbHOro raza. OCHOBHOE
ypaBHEHHE KMHETUYECKOHN Teopuu ra3oB. CpemaHsist
KBaJpaTU4HAas1, CpEHsS U HanboJliee BEposiTHAS
CKOPOCTH MOJIEKYJI. MaKCBEIOBCKOE
pacrmpeneneHue  MOJICKYJ ra3a Imo CKOPOCTSIM.
Bapometpuueckas ¢popmyna. Pactipenenenue
boapmmana.

JIK, JIP,
C3

2.2

3aK0OHBI TepMOANHAMUKH. TepMoIMHAMHIECKUE
cucreMsl. PaboTa npu n3MeHeHnN 00bEMa rasa.
ITepBoe Havano TepMoANHAMUKHU. BHyTpeHHss
SHEPTHs UIEaTbHOTO Ta3a. TemIoeMKOCTh IPH
MIOCTOSIHHOM 00BbEeMe U ITPU MOCTOSHHOM JaBJICHUU.
PaBHOBeCHBIE M HEPaBHOBECHBIE IpoIiecchl. BTopoe
Hayalo TePMOANHAMHUKH.

JIK, JIP,
C3

2.3

Meronast TepmoanHamuky. [loHaTue sHTponIu
neaIbHOro ra3a. CBsI3b SHTPOIHH C
TEPMOJIMHAMHUYECKON BEPOSATHOCTHIO COCTOSTHUS
cuctembl. Bo3pactanue sHTpOHH B
M30JIMpOBaHHOM cucteme. Tperbe Hauaio
TEPMOJAVHAMHKH. ATHabaTHIeCKUH mporecc.
VYpasuenwue [lyaccona. PaGorta, Temora u
W3MEHEHUE BHYTPEHHEHN dHEpIruu npu
H30IpoLeccax B WACAbHOM raze. Yucio crenenen
cBoOo e Monekybl. Hukn Kapro. KIT/] mukna
Kapso.

JIK, JIP,

24

SIBnenust nepeHoca. TemmonpoBOAHOCTb, 3aKOH
Dypbe, K03OUIMEHT TEIIONPOBOJHOCTH.
Juddysus, 3akon Ouka, koaddunuent aupdysnu.
CBs13b TEIUIONPOBOJAHOCTH U UG DY3UHU UIeaTHHOTO
rasa.

JIK, JIP,
C3

25

Peanbuble ra3pl. [loTennuan napHoro
MEKMOJIEKYIIIPHOTO B3auMoeicTeus Jlenapa-
Jxonca. YpaBHeHnue Ban-nep-Baanbca.
Kpurnueckas Touka. [IpuBenennas ¢popma
ypaBHeHus Ban-nep-Baanbca. 3akon
COOTBETCTBEHHBIX COCTOSIHUI. D dext xoys-
Tomcona. Touka nuaBepcun. CxkMKEHHE TA30B.

JIK, JIP,
C3

2.6

Tsepasle Tena. Kpucramumueckue u amopdHsie
Tena. Tunsl KPUCTAJIINYECKUX

CTPYKTYyp: NOHHAsl, aTOMHas, METAIIINYECKAsI U
MOJIEKYJIsipHas. TUIbI CBsA3eH B KpUCTAJLIE.
TennoemMkocTh TBEPABIX Tell. 3aKoH [lfonoHra u
[Itn. Toueunsie qeeKTH B KPUCTAIUIAX: BAaKaHCHUH,
MIPUMECH BHEAPEHHS, IPUMECH 3aMEILEHHS.
KpaeBble 1 BUHTOBBIE IUCIOKAIHH.

JIK, JIP,
C3

2.7

>KI/IHKOCTI/I. XapaKTepI/ICTI/IKa KHUJIKOT'O COCTOSAHUA.

JIK, JIP,




Homep
pa3aeia

HaunmenoBanue pasaesna
AUCHUILIUHBI

Conep:xanue pasaesa (TeMbl)

Bun
y4eOHoI
padoThr*

IloBepxHOCTHBIH cioi xuakoctu. IloBepxHOCTHOE
HaTspKkeHHe. J[aBieHue KpuBoi MOBEPXHOCTH
sxkuakoctd. @opmyna Jlannaca. Kanunnsapasie
sBrieHUs. CMaunBaHUE TBEPBIX TOBEPXHOCTEH.
IToBepXHOCTHO-aKTHUBHBIE BELIECTBA, UX CBOMCTBA
MPUMEHCHHE.

C3

2.8

®DazoBbIe Mepexoapl. TepMoTuHaMUIecKre Gassbl.
VYcnosue pasHOBecus (az. @a30BbIe IepeX0abl
nepBoro poja. Jlmaus pasHoBecus (a3 (OMHOIAND).
Juarpamma cocTOSIHUNA OJHOKOMIIOHEHTHOTO
BelecTBa. TpoiiHas Touka. Kpurnyeckas Touka.
VYpasuenue Knaneiipona-Knay3uyca. 3aBucuMocTsb
JIaBJICHUS HACBIIIIEHHOTO Mapa OT TeMIepaTypshl.
TepmoanHaMuyeckas yCTOHYMBOCTD (asbl.
CrnuHonans. Metactadbuibabie dasbl. [lepexon
JKUJKOCTB-TIAp 110 ypaBHEHUIO BaH-nep-Baanbca.
W3orepmbl Ban-nep-Baasibca. B3peiBHOE KuIIEHUE.

JIK, JIP,
C3

Paznen 3

DNEKTPUUECTBO U
MAarHeTus3sm

3.1

OneKTpocTaTHYECKOE MONe. DNEKTPUUYECKOE,
MarHUTHOE U 3JIEKTPOMATHUTHOE MOJ€e. 3apsiIbl.
DneMeHTapHbIN 3apsa. 3aKOH COXpaHEHUs 3apsiaa.
3akoH KynoHa. D1eKTpocTaTHUeCcKOe MoJe.
Hanpsk€HHOCTB M CHIIOBBIE IMHUH TOJISL.
IoTeHnmanbHbI XapakTep 3IEKTPOCTATHIECKOTO
nosst. ITorenmuan. CooTHOIIEHHE MEXIY
HanpspKEHHOCTBIO U OTeHIManoM. IIposogHuku B
NIEeKTpUYECKOM nosie. HIyKIus 3JeKTpU4ecKoro
nonst. [lorok Bekropa unayknuu. Teopema
Octporpanckoro- ['aycca. CBs3b MEXITY
[IOBEPXHOCTHOM IJIOTHOCTBIO 3apsiia U
HaNpspKEHHOCTBIO TOJIS BOJIM3H TTOBEPXHOCTH
3apsKEHHOTO MMPOBOIHUKA.

JIK, JIP,

3.2

[Mone 3apsKeHHBIX TPOBOTHIKOB U KOHICHCATOPOB.
DNEKTPOEMKOCTH TIPOBOJHIKOB U KOHACHCATOPOB.
[Mone 3apsxenHol miactuHsl. [lone mockoro
KOHJICHCATOpa. DHEPTHUS SJCKTPUIECKOTO OIS,
[TnotHOCTE 3HEprUN. [ToNe cheprueckoro
koHeHcaropa. Ilone yenuuéHuoit chepsl.
3aBUCUMOCTD MEX]Ty TTOBEPXHOCTHON TNIOTHOCTHIO
3apsia U KpUBU3HON TTOBEPXHOCTH 3apsKEHHOTO
npoBoaHuka. Ilone nuaMHIpUYECKOro
KOHJICHCATOPA.

JIK, JIP,
C3

3.3

Jusnextpuku. usnexkTpudeckas NpOHULIAEMOCTh
JUAIEKTPUKOB. DIEKTPUUECKUN MOMEHT JAMIIONS.
Honspuzanus nusnexTpukos. Bekrop
nossipusanuy. Hanpsok€HHOCTB 27AEKTPHUECKOTO
nons B quanekTpuke. [lonspHble 1 HEMOJIIpHbIE
JUAIEKTPUKU. 3aBUCUMOCTb AUNIEKTPUUECKON
IIPOHULIAEMOCTHU AUDJICKTPUKA OT TEMIIEPATYPBL.
CerneTo3IeKTpUKH U uX cBorcTBa. [Ipsmoii n
o0OpatHsIit mbe30dddexT. [Ipumenenne
[1bE€30UICKTPUKOB.

JIK, JIP,

3.4

3aKoHBI TOCTOSTHHOTO ToKa. CHila ¥ TNIOTHOCTh
Toka. 3akoHbl OMa u J[>oynsa-Jlenna;
muddepeHnmatbHas popMa STHX 3aKOHOB.
DIEKTPOJIBUXKYIIAS CHJIa UICTOYHHKA. 3aKkoH OMa
s nenn, copeprkareid 3J1C. [Ipaemwra Kupxroga
JUIsl pa3BETBIEHHBIX DJIEKTPUUECKUX LeHei.

JIK, JIP,
C3

3.5

DNIeKTPOHHBIE CBONCTBA METAJUIOB. MeTaibl,
JIMDJIEKTPUKH, TIOJTYTIPOBOIHUKHU. BrIpok1eHHBIN

JIK, JIP,




Homep
pa3aeia

HaunmenoBanue pasaesna
AUCHUILIUHBI

Conep:xanue pasaesa (TeMbl)

Bun
y4eOHoI
padoThr*

JNIEKTPOHHBIH ra3 B Metaiie. DHeprus Oepmu.
DeKTPONPOBOAHOCTh METANIOB. 3aBUCUMOCTD
NEKTPUYECKOTO CONPOTUBIICHUS METAIJIOB OT
TEeMIIepaTyphbl, TpUMeced U 1eeKToB
KPHUCTAJUTMYECKOH CTPYKTYPBHI.
CBepXnpoBOAUMOCTD METAIIIOB.
BeIicokoTeMneparypHasi CBEpPXIIPOBOJUMOCTb.

3.6

KonraktHeie sBeHNS B MeTaiIax. PaboTa BeIxoma
3JIEKTPOHA 13 MeTaiuia. KoHTakTHas pa3HOCTh
noreHuuanos. Tepmonapa.
TepmoanekTpoaBwxKyILas cuna. zmepenue
TemIepaTypsl Tepmonapoil. dddexr Ilenprse u ero
IpPUMEHEHUE.

JIK, JIP,
C3

3.7

DJEeKTpUUECKUil TOK B BaKyyMe.
TepmoanekTpoHHas smuccus. BakyyMHsIil 1uon.
BonbeT-aMmnepHas xapakrepuctuka guona. Pons
00béMHOrO 3apsna. opmyna Puuapacona.
BaxyyMmHbIi Tproz. XapakTEpUCTUKU U TApaMETPhl
TpHOJA.

JIK, JIP,
C3

3.8

IomympoBoauuku. I1omynpoBoIHUKOBEIE
Matepuansl. [llupuna 3anpemEHHON 30HbBI
noxynpoBogauka. CoOcTBeHHAs
3NEKTPONPOBOAHOCTH NOTYIPOBOJHHKA.
[TpoBoanMOCTE, 00yCIOBICHHAS TPUMECIMH.
JIoHOpHBIE U aKIENTOPHBIE OTYIPOBOIHUKH, I-P
Hepexo JBYX MOJIYyTIPOBOIHUKOB.
ITomynipoBOIHUKOBBIE THOJIBL.

JIK, JIP,
C3

3.9

DneKTpuuecKuii TOK B Taze. MoHu3amus rasa.
HecamocTosTenbHblil ra30Bblil paspsii.
DNIEeKTPONPOBOTHOCTH T'a3a. Bumbl
CaMOCTOSTENBHBIX Pa3pAI0B: TIEIOLTHH,
HCKPOBOM, KOPOHHBIHU, 1yroBoil. [Inazma u eé
OCHOBHBIE NTAPAMETPHL.

JIK, JIP,
C3

3.10

MaruautHoe nosne. MarautHoe nose. Cuna
Jlopenna. Unayknus v HanpsikEHHOCTh
MarHuTHOro noJjs. 3akoH buo-Casapa-Jlamaca.
Ione xpyroBoro u NpPSMOJIMHENHOTO TOKOB.
MaruuTtHoe 1oJsie Topouzia u coiaeHouaa. Buxpesoi
XapakTep MarHuTHoOro nojs. 3akoH Ammepa. Cuia
B3aMMOJICHICTBHS AITMHHBIX HapaIeIbHBIX
IIPOBOJHUKOB C TOKOM. MarHUTHBIH MOMEHT
KOHTYpa C TOKOM. /IeficTBME MAarHUTHOI'O I10JIs1 Ha
KOHTYp € TOKOM. MaruuTHbIi notok. Lupkynsmms
BEKTOpAa MHAYKLIIUU MAarHUTHOTO MOJISL.

JIK, JIP,
C3

3.11

OnexTpoMarHuTHast UHAyKIus. [IpruunHbL
BO3HUKHOBEHUS 3.11.C. UHAYKIUH U MHIYKIIHOHHOTO
Toka. 3akoH Papazes u npasuio Jlenna. 9/1C
UHAYKIUY OPU ABHKEHUU IPOBOJAHUKA U BPAILEHUH
KOHTypa B OJJHOPOJAHOM MarHUTHOM IIOJIE.
WHayKTHBHOCTB KOHTYypa. O./1.C. CAMOUHYKIIHU.
CaMOMHIYKIINS TIPH 3aMBIKAaHUH U Pa3MBIKAHUH
1ernei MOCTOSTHHOTO TOKa. DHEPTHsi MArHUTHOTO
TIOJIs1, TUTOTHOCTH HHEPTuu. B3anMHas nHIyKIns
JIByX KOHTYpOB. BuxpeBbie Toku. CKHH-2QEKT.

JIK, JIP,
C3

3.12

MarauTHble CBOMCTBA BellecTBa. HamMarununsanue
BelllecTBa. BeKTop HaMarHU4eHHOCTH.
DneMeHTapHble TOKW Ammepa.  JlnamarHeTuKu
Y apaMarHeTHKU. 3aBUCUMOCTb HAMarHUY€HHOCTH
MarHeTHKOB OT HaIPsHKEHHOCTH MarHUTHOTO MOJIst

JIK, JIP,
C3




Homep
pa3aeia

HaunmenoBanue pasaesna
AUCHUILIUHBI

Conep:xanue pasaesa (TeMbl)

Bun
y4eOHoI
padoThr*

u temrnepaTtypbl. CBoMCTBa (peppOMarHeTHKOB.
Touka Kropu. MarauTHslii rucrepesuc.

3.13

3apsKeHHBIE YaCTUIIBI U IJIa3Ma B MAarHUTHOM U
anexktpudyeckoM nose. Cuna Jlopenna. /[Bmkenue
3apsDKEHHOM YacTHIBl B MATHUTHOM TIOJIE.
Yckopurenu 3apspKeHHBIX yacTull. Mace-
CHEKTPOCKOMH. DJICKTPOHHOIyYeBast TPyOKa.
[Inazma B maruuTHOM nosie. Tok B masme. [InHu-

s dekrT.

JIK, JIP,
C3

3.14

OnexTpoMarHuTHBIE KoneOaHms. KomebaTenpHbIN
KoHTYp. CBOOOIHEIE KOJIeOaHHS B KOHTYpE.
Brmyxnennsie konebanns. JJoOpoTHOCTE KOHTYpa.
AKTHBHOE CONPOTHUBIICHNE, EMKOCTH U
MHAYKTUBHOCTD B LICTIN IICPEMCHHOT'O TOKA.
IlepemenHBIH 251eKTpUYECKU TOK. Pe3oHaHC TOKOB.
Pe3onanc nanpsixenuil. IMnenanc. MolHOCTb Ipu
MIEPEMEHHOM TOKE.

JIK, JIP,
C3

3.15

DNEeKTPOMarHUTHBIE BOIHBI. DJIEKTPOMarHUTHBIE
BOJIHBI. YpaBHEHHUE NMpOoCTEUIEH
3JIEKTPOMAarHUTHOH BOJIHBI B OOBIYHON U B
muddepennmanpaoit popmax. CkopocTb
pacIpocTpaHEeHUs HIEKTPOMArHUTHBIX BOJIH.
DHeprus 3J1eKTPOMarHuTHOM BOJIHEI. BexTop
YmoBa-IloHHTHHra.

JIK, JIP,
C3

3.16

VYpaBuenus Makcsemna. Tok cmemenus. [lepsoe
ypaBHeHHe MakcBeiuia. BuxpeBoe asekrpuueckoe
nonie. Bropoe ypaBHenne Maxkcesia. Cuctema
ypaBHeHU MakcBesia B MHTErpaJibHON U
nuddepeHmansHoi Gopme.

JIK, JIP,
C3

Paszpen 4

OnTuka, atToMHast GU3NKa,
3JIEMEHTHI AIepHOI
[iN7k37078
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3axoHsI reomeTpuyeckoit ontuku: CHenyca,
OTpaKeHHs CBETA, MPSIMOJIMHEHHOTO
pacnpoCTpaHEeHHUs CBETa, HE3aBUCHMOCTH CBETOBBIX
ayyei.

JIK, JIP,

4.2

XapakTepuCTHKH TOHKHX JIMH3: (POKYyCHOE
paccTosiHue, onTHYecKas cuina. dopmyiia TOHKOH
mmH3bL. [IpaBnna moctpoeHust n300pakxeHui B
JIMH3E.

JIK, JIP,
C3

4.3

doToMeTpruUecKe BEITMUUHBI U UX €ANHHIIBI:
CBETOBOI1 IOTOK, CHJIa CBETA, OCBEIIEHHOCTD,
SIPKOCTh, cBeTUMOCTh. CooTHomIeHue JlamGepra.
CriekTpalibHasi 4yBCTBUTEIILHOCTD YEJIOBEYECKOTO
r7a3a. YBeIn4eHne ONTHIECKUX IPHOOPOB: JTyTIBI,
JIMH3bl, MUKPOCKOIIA, TEJIECKOA.

JIK, JIP,

4.4

IlonsTHE 31€KTPOMarHuTHOM BOIHBI. [lnockue u
cepryeckne BOJIHBL. MOHOXPOMaTHIHOCTD.
[IIxana 351eKTPOMArHUTHBIX BOJIH. Y paBHEHUE
JIEKTPOMAarHUTHOM BOJIHBI U151 chepriecKoi u
m1ockoi BoaH. CKOpOCTh pacpoCTpaHEeHUst
9JIEKTPOMAarHUTHBIX BOJH B cpefe. [lonsaTue
(a30BO¥ 1 TpyMIIOBOI ckopocTH. BexTop YMoBa-
[MoitnTuara. O0GBEMHAS IIIOTHOCTD SHEPTHU
JIEKTPOMArHUTHBIX BOJH.

JIK, JIP,
C3

45

Wureppepennns. YcaoBust HaOM0eHNS
unrepdepeHnnu. [loHsTHE KOTEPEHTHOCTH.
Onruueckasi pa3HOCTb X0/1a. Y CIIOBUSI MAKCUMYyMa
1 MHHUMYMa HHTEHCUBHOCTH. CIIOCOOHBI
HaOmoneHust uaTepdepermn: meroxa lOHra,
3apkanio @penens, ounpuzma OpeHens.
Wurepdepernns Ha mI0cKonapauIesIbHbIX

JIK, JIP,




Bun
Homep | HaumenoBanue pasgena .
a3ena P — Copep:xanue pa3aesa (TeMbl) y4eOHoI
pasi et padoThr*
IUTACTHHKAX U IUIACTHHKAX ePEMEHHON TONIIMHBI.
Komnbua Hetorona. aTepdepomerp MaiikenscoHa.
Oranon ®Padpu-Ilepo.
Judpakuus ceeta. Judpakuus Openes.
Judpakuus @paynrodepa. [Ipunnun Iroiirenca.
punuun IMtoiirenca-®penens. Meron 30H
®penens. Meton rpahUIeckoro CIOKESHUS
ammumutya. Audpaxmms OpeHerns Ha MPOCTEUIINX TIK. JIP
4.6 Mperpajax: Ha KpyrioM OTBEPCTHH, Ha KPYTJIOM 63 ’
JIMICKE, Ha IPSIMOJIMHEITHOM KPakoO MOJTYTIIIOCKOCTH.
Crmpans Kopato. Indppakuns @payrrodepa Ha
wenu. Audpakuuonnas pemérka. Kpurepunit
paspemumocty Panest. [lndpaknus peHTTeHOBCKUX
Jy4deil.
47 Tonorpadus. Meron nonmy4enust u BoccranoByienns | JIK, JIP,
' n300paKEHHSI. C3
4.8 Hucnepcus. 3akon byrepa. [lornomenue BoaH B JIK, JIP,
' KHUJIKOCTSAX M razax. PaccesHue cera. 3akoH Pases. C3
JIK, JIP,
4.9 ITonapuzanus. Buas! noaspusanuu. 3
AbcomrotHo uépHoe Teno. Cepoe Tenmo. 3aKoH JIK, JIP,
4.10
cMmenieHus Bruna. C3
411 ®dororpext. YpaBHeHNe DUHIITSIHA 1715 JIK, JIP,
) doTtorddekra. C3
D¢ dexr Komnrona. KopiryckynsapHo-BoIHOBO# JIK, JIP,
412 .
nyanu3M. Bonusl e bpotins. C3
N N JIK, JIP,
4.13 [Mpunmun vHeonpenenéunoctu [ elizenoepra. 3
414 [octynarsr bopa. KBantoBsie nepexonpl. Cepun JIK, JIP,
' Jlaiimana, bansmepa, [amena, bpakkera, [1pyHaa. C3
4.15 Ilousarue cnuna. JIK, JIP,
C3
4.16 [Mpunanumn [Maynu. ®epMuoHbI 1 6030HEI. HKC’;I P,
4.17 Craructuka @epmu-Jlupaka u bose-DiiHimTeliHa. HKC’;I P,
418 Crpoenune aToMHOTO siipa. Macca u sueprus ceszu | JIK, JIP,
' aToMHOrO syipa. Jledekt Macc aTOMHOTO siIpa. C3
PannoaktuBHOCTh. PagnoakTuBHbIN pacnai.
o JIK, JIP,
4.19 SnepHsie cuiibl. MexaHU3M AEHCTBUS SEPHBIX CHIL. 3
SlnepHble peakiyu.
4.20 [MpuHnun paboTs! Jasepa. HKC’;I P,

* - 3anonHserca Tonpko no QUHOM popme o6yuenns: JIK — nekyuu; JIP — nabopamophuie pabomoi, C3 —
CEeMUHAPCKUe 3aHAMUSL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JJUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Crnenmnanu3npoBaHHoOe
yueOHOe/1abopaTopHoe
o0opynoBanme, IO u
MaTepHuaJibl 1Jis1 0OCBOCHUSA
AUCIHUTLTUHBI
(mMpu HEOOXOTUMOCTH)

Tun aynuropuu OcHaleHue ayuTOpuu

JlexunoHHas Aynuropust Juisl IPOBEIEHUS 3aHATUI Ayn. 408: Kommiekr
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Tun aynuropun

OcHameHue ayauTopun

Crnennanu3npoBaHHoOe
yueOHoe/1adopaTopHoe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

JICKIOIMOHHOI'O THUIIa, OCHAallICHHAas
KOMILUIEKTOM CIEIHaTH3UPOBAHHON MeOeIIH;
JIOCKOM (3KpaHOM) U TEXHUYECKUMU
CpeACTBaMHU MYJIbTUMEINA TIPE3CHTAIHH.

CIIELUAIIM3UPOBAHHON
MeOenn; BO3MOKHOCTh
MIOAKJIIOYEHUS IIEPEHOCHOTO
IIPOEKTOPA

KommnbrorepHslii Kinacc 11l IPOBEICHUS
3aHATHH, TPYNIIOBBIX U MHAWBUyaJIbHBIX
KOHCYJIbTAllUH, TEKYILETO KOHTPOJISA U

KoMnbroTepHsblil | MPOMEXYTOYHOM aTTECTALUU, OCHAILICHHAS
KJ1acc MEPCOHAIbHBIMUA KOMIBbIOTEpaMU (B
KoJim4yecTBe 15 mIT.), JOCKOM (3KpaHOM) U
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEINA
MPE3CHTALINM.
Aynutopus Ui NPOBEICHUS 3aHATHIA
CEMHUHAPCKOI0 TUIIA, TPYIIOBBIX U
P > 1PY . Ayn. 408: Komruiekt
WHJIMBUIYATbHBIX KOHCYJIBTAINM, TEKYIIETO .
. CIIEHUATU3UPOBAHHOMN
KOHTPOJISI U POMEXKYTOYHOM aTTeCTalllu,
CemunHapckas MeOeH; BO3MOKHOCTh
OCHAIIIEHHAs] KOMIUJICKTOM
. MOAKJIIOUYEHUS IEPEHOCHOTO
CHeIHATM3UPOBAHHON MeOeH 1
MPOEKTOpa
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEINA
MIPE3CHTALIN.
AynuTopus sl CaMOCTOSITEILHON PabOTEI
Y p P Ayn. 408: Kommiekr
oOyJaroruxcst (MOKET UCTIOIb30BaThCS ISt .
Jns . CIIEUATU3UPOBAHHOMN
. | MpoBeeHNs CEeMUHAPCKUX 3aHATUN U

CaMOCTOSATEIIBHOMN . MeOenH; BO3MOKHOCTD

KOHCYJIbTAINi ), OCHAIIIEHHAs! KOMILJIEKTOM
paboThI MOAKJIIOYEHUS IEPEHOCHOTO

CHeIUaTu3uPOBAHHON MeOeIH U
KoMibroTepami ¢ gocrynoM B OUOC.

HpOeKTOpa

* - ayauTOpUs I CAaMOCTOATENFHON paboThl oO0yvatrontuxcs ykaspBaetcss OBA3SATEJIBHO!

7. YYEBHO-METONYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHbBI

OcHosHas numepamypa.
1. Saveliev Igor Vladimirovich. Course of General Physics: Textbook for High Schools:

In 5 Kne. 1: Mechanics. - M.: Astril: AST, 2002, 2003, 2004, 2006.

2. Saveliev Igor Vladimirovich. Course of general physics: Molecular physics and
thermodynamics: In 5-th book: Textbook for universities. 2. - M.: Astril: AST, 2001, 2003, 2002.
3. Saveliev Igor Vladimirovich. Course of general physics: Molecular physics and

thermodynamics: In 5-th book: Textbook for universities. Module 3. - M.: Astril: AST, 2001,

2003, 2002.

4. Saveliev Igor Vladimirovich. Course of General Physics. Textbook for High Schools,
in 5 K. Book 4: Waves. Optics. - M.: Astril: AST, 2002
5. Saveliev Igor Vladimirovich. Course of General Physics: Textbook for High School
Students: In 5 vols. 5, Quantum optics. Atomic physics. Solid state physics. Physics of atomic
nuclei and elementary particles. - M.: Astrel: AST, 2002.
6. Igor Yevgenyevich Herodov. Problems in General Physics: Textbook for Higher
Education Institutions. - 8th ed.; Electronic text data. - MOSCOW: BINOM. Laboratory of

Knowledge, 2010.
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Hononnumenvras aumepamypa:

1. Saveliev Igor Vladimirovich. Course of general physics: Textbook. In 3 vols. 1:
Mechanics. Molecular physics. - 2nd ed. - Moscow: Nauka, 1982.

2. Saveliev Igor Vladimirovich. Course of general physics: text-book. In 3 vols. 2:
Electricity and magnetism. Waves. Optics. - 2nd ed. - Moscow: Nauka, 1982.

3. Saveliev Igor Vladimirovich. Course of general physics: textbook. In 3 vols. 3:
Quantum optics. Atomic physics. Physics of a solid state. Physics of atomic nuclei and
elementary particles. - 3rd ed. - M.: Nauka, 1987.

Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepnemy:

1. O9bC PYIH u ctopornue ObC, Kk KOTOPBIM CTYJI€HTbl YHUBEPCUTETA UMEIOT JTOCTYII

Ha OCHOBaHHH 3aKJIFOYCHHBIX JIOTOBOPOB

- DnekTponHo-6ubmmoteunas cucrtema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Ondmmoreka onnan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynpranT cryaenray www.studentlibrary.ru

- OBC «Tpounkuit MOCT»

2. bazsl JAHHBIX U ITIONCKOBBIC CUCTEMbI

- QJIGKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIIUU
http://docs.cntd.ru/

- morckoBas cuctema Sunekc https://www.yandex.ru/

- mouckoBas cucreMa Google https://www.google.ru/

- pedeparuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 0isi CAMOCMOAMENbHOU pabomuvl 0OYUAOWUXCSL NPU
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc neknuii mo aucrmrminae «Physicsy.

* - Bce yueOHO-METOANYECKHEe MaTepHalibl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHM € JAEHCTBYIOIIUM HOpsAKOM Ha cTpanule aucuuiuinasl B TYHUC!

8. OIEHOYHBIE MATEPHAJIBI N BAJLUIBHO-PEUTUHTOBASI CHCTEMA
OLEHUBAHHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLUI TIO
JTUCHUIIMHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTEMa™ OIIEHUBAHUS YpPOBHS
c(OpPMUPOBAHHOCTH KOMIMETCHIIMN (YaCTH KOMIIETECHIIUI) MO0 UTOraM OCBOEHUS UCIUTUIMHBI
«Physics» npeacrasiensl B [Ipunoxkernn K HacTosiei Paboueit mporpamMme TUCIHATIIMHBL.

* - OM u BPC dopmupyroTcst Ha OCHOBaHUHU TPeOOBaHMI COOTBETCTBYIOIIETO
JOKaJIbHOr0 HOpMatuBHOro akta PY JTH.
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