[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0

udopmaums o Brane@ETEPAJIBHOE ATEHTCTBO KEJE3HOAOPOKHOI'O TPAHCIIOPTA
OM0: MasREAERPATIFOE QG YdiAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBICIIETO OBPABOBAHIS

ﬂO“)KH0CT"i@f’f’?“‘fffB%WI"")RCKI/II‘/‘I FOCYI[APCTBEHHLIFI YHUBEPCUTET NIYTEN COOBIIEHM S
[ata nognucanus: 25.06.2026 16:56:49 HI/IHC_quHaH HpHBFYHC

YHUKanbHbIA MPOrpaMMHbIA KIKOY:
94732¢3d953a82d495dcc3155d5¢573883fedd18

YTBEPXJIEHA
Y4eHbIM COBETOM YHUBEpPCUTETA
(mpotoko:n ot 24.02.2026 Nel5)

duzuka

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

Hamnpasnenue nmonrorosku 23.05.05 CUCTEMbI OBECIIEYEHUW A IBMXKEHN A [TOE310B
Hanpagnennocts (mpodunb) TenekoMMyHHKAIIMOHHBIE CUCTEMBI U CETH JKEJIE3HOJOPOKHOTO TPAHCIIOPTA

Kpanudukanus HHKeHep nyTeil coo0IeHus
®dopma oOyueHnS 3a04Has
OO0mmast Tpy10eMKOCTb 83ET

Bunas! koHTpOJISA Ha Kypcax:

3K3aMeH 1
3ayeT 1
KOHTpOJIbHAs paboTa 1

PacnpeneseHue 4acoB AMCHUIVIMHBI IO Kypcam

Kypc 1
Uroro
Bun 3ansatui i PIl
Jlextuu 12 12 12 12
JlabopaTopHsbie 8 8 8 8
IMpakTuyeckue 8 8 8 8

KoHrT. 4. Ha aTTect. 0,8 0,8 0,8 0,8
Konr. 4. Ha arrect. B | 2,45 245 245 |2,45

nepuon 9C

B ToM yucne 4 4

JIIEKTPOH.

Uroro ayn. 28 28 28 28
KonrakrtHas pabora 31,25 | 31,25 | 31,25 | 31,25
Cawm. pabota 246,2 | 246,2 | 246,2 | 246,2

Yacel Ha KOHTPOJIb 10,55 | 10,55 | 10,55 | 10,55
Hroro 288 288 288 288




IIporpammy cocraBuii(u):
RPD NNPS;0.m.x., npogeccop, Bonos /I.b.

Pabouast nporpamMma JUCLUILINHEL

duzuka

pa3paborana B coorBercTBuU ¢ PI'OC BO:!

DenepanbHblil rocy1apCcTBEHHBIH 00pa30BaTeNIbHbINA CTaHJAPT BHICIIETO 00Pa30BaHusl - CELUAIUTET o crenuanbHoct 23.05.05
CucreMsl obecnieyeHus ABIKEHUS 10e3/10B (1pruka3 Munob6pHayku Poccun ot 27.03.2018 r. Ne 217)

COCTaBJIeHa Ha OCHOBaHUM ydeOHoro miana: 23.05.05-26-1-COAIIr-HUIIC.plz.plx

Hanpasnenue noarorosku 23.05.05 CUCTEMbI OBECTIEYEHIM S AIBUKEHM A ITOE310OB Hanpasnennocts (pouiis)
TenexkoOMMyHUKAIIMOHHBIE CUCTEMBI M CETH KEJIC3HOAOPOKHOTO TPAHCIIOPTa

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

Oo61meodpa3oBaTeabHbie U MPodecCHOHAIBLHBIE AU CIUTLIMHBI

W.o. 3aB. kadeapoii K. co. H., foueHT Yuctakos B. A.



1. IIEJTM OCBOEHMSI TMCLUILIMHBI (MOLY.JIST)

1.1 | popmupoBaHHe y 00y4aIOUIMXCS €CTECTBEHHOHAYYHOTO MHUPOBO33PEHHUS; HAYYHOT'O MBIIIICHHUS; LIEJIOCTHOTO
MPEICTABICHHS O (PU3MYECKIX 3aKOHAX OKPYXKAIOMIETr0 MUPa B UX SIHUHCTBE M B3aMMOCBSI31; HABHIKOB IIPHUMCHEHHUS
MOJIOXKEHU T (hyHIaMEHTaIbHON (PU3UKHU MPU PELICHHH KOHKPETHBIX MPEAMETHO-TIPOMUIBHBIX 33]1a4; TEOPETUICSCKON U
MPaKTHIECKON 6a3bl ISl YCIEITHOTO OCBOCHHS MU CHICIUATBHBIX JUCIATLIHH.

1.2 | 3amaun AMCLMIUIMHEL:

1.3 | — ocBoeHHe 00yJAIOMINMUCS 3HAHUH 00 OCHOBHBIX (DU3HMUYCCKUX SBJICHUSIX M POIECCaX, OCHOBHBIX (PU3UIECKHX
BENIMYMHAX M (DM3HYCCKUX KOHCTAHTaX, OCHOBHBIX (DH3MUCCKUX 3aKOHAX M TPAHULAX UX IPUMEHHMOCTH,
(byHIaMeHTAIBHBIX (PH3UYSCKUX IKCIICPUMEHTAX M HX POJIM B Pa3BUTHU HAYKH, HA3HAYCHHUH W IPUHIHUINAX JICHCTBHS
BaXHEHIINX (PU3NUECKUX IPUOOPOB;

1.4 | — npuobpeTeHue 00yJaronUMHCs YMEHHH 00BSICHUTH OCHOBHBIC Ha0JII0JaeéMbIe TIPUPO/IHBIC H TEXHOTECHHBIC
siBieHUS ¥ 3 (GEKTH Ha 6a3e 3aKOHOB KJIACCHUYECKON M COBPEMEHHOMN (PHU3HKH;

15(- HpI/IO6peTeHI/Ie O6y‘-IaIOHII/IMI/IC$I yMeHI/Iﬁ 1 HaBbIKOB HCIIOJIb30BaHUsS MCTOAUKH (1)I/IBI/I‘ICCKI/IX I/ISMepeHI/Iﬁ u
O6pa6OTKI/I OKCIIEPUMCHTAJIBHBIX JTAHHBIX, UCIIOJIb30BAHUA METOI0B (I)H3I/I‘~IeCKOFO MOJCINPOBAHUA NJIA PCIICHUA
KOHKPETHBIX €CTCCTBEHHOHAYYHBIX U TCXHUYCCKUX 3a1a4,

1.6 | — mproOpeTeHne 00yJarONUMHUCS HABBIKOB KCILTyaTallid OCHOBHBIX PUOOPOB 1 000pYAOBaHKS COBPEMEHHOMN
¢bm3udeckoii 1abopatopuu, 00pabOTKH U HHTEPIPETUPOBAHKS PE3yIbTATOB IKCIICPUMEHTA.

1.7

2. MECTO JUCHUILIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Ik (paszern) OIT: | b1.0.10

3. KOMIIETEHL[IHA OBYYAIOILETOCSl, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHUS ANCLIUTLIUHBI
(MOAY.JIsI)

OIIK-1 Crioco6eH pelath HHXECHEPHBIC 3a/1a4i B PO(ECCHOHATIBHO IeITETBHOCTH C UCTIOIB30BaHHEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTHIECKOTO aHAIIN3a U MOJIEITMPOBAHUS

OIIK-1.2 TIpumeHseT OCHOBHBIC MOHATHS U 3aKOHBI €CTECTBCHHBIX HAYK IS PEIICHHS MPEIMETHO-IPOGHIBHBIX 33134

OIIK-1.3 TIpuMeHseT eCTeCTBEHHOHAYYHBIC METO/Ibl TEOPETHUESCKOTO M AKCIIEPUMEHTAJIBHOTO UCCIICIOBAHUS 00BEKTOB, TPOIIECCOB,
SIBJICHUH; IIPOBOJIUT SKCIEPUMEHTHI 110 33/IaHHOI METOIMKE U aHAIM3UPYET PE3yNbTaThl

B pesyabTate 0cBOeHHUsI IMCHUILIAHBI (MOAYJIsS) 00y4YaromMiics T0JKeH

3.1|3narse:

3.1.1 [ -ocHOBHBIE TIOHSATHS ¥ 3aKOHBI KJIACCHYECKON M COBPEMEHHOM (DM3HKU M X POJIb B PEICHUH MPEIMETHO-ITPOPHIEHBIX
3amad;

3.1.2 | -MeToaBI TEOPETHIECKOTO H SKCTICPHIMEHTAIBHOTO HCCIIE0BAaHUS (PM3NUECKUX OOBEKTOB, IPOIECCOB U SBICHUI,
METOJMKY MPOBEAEHUS U 00pabOTKU Pe3ysIbTaTOB (PU3UUECKOTO IKCIEPUMEHTA

3.2| Ymerh:

3.2.1| -ucIob30BaTh OCHOBHBIE IOHATHS U 3aKOHBI (I)I/I3I/IKI/I JJIA pEIICHUA HpeHMeTHO-HpO(I)I/IJIBHBIX 3a1a4;

3.2.2 | -IpUMEHATh METO/IbI TEOPETHUECKOTO U SKCIIEPHUMEHTAIILHOTO UCCIEA0BaHNs (HPU3HUECKUX 0OBEKTOB, IIPOLIECCOB U
SIBIIEHUH, IPOBOAUTE (YU3NUECKHUE HKCIIEPHUMEHTEI T10 3aJaHHOI MeTouKe U 00padaThIBaTh UX PE3yIbTaThl

3.3| Baagern:

3.3.1 | -HaBbIKaMU IPUMEHEHHS OCHOBHBIX IMOHATHI U 3aKOHOB KJIACCHYECKOI U COBPEMEHHO (DU3MKHU /IS peLICHHUS IPEIMETHO -
npoUIbHBIX 331a4;

3.3.2 | -HaBBIKaMH IPUMEHEHHS METOJJOB TEOPETHUECKOTO U SKCIIEPUMEHTAIILHOTO UCCIEA0BAHNS (PU3MIECKUX 0OBEKTOB,
IPOLIECCOB U SIBJICHUH, HABBIKAMY MPOBEACHUS (PU3NIECKUX SKCIIEPUMEHTOB I10 33laHHOH METOJMKE U 00pabOTKH UX

pe3yJbTaToB
3.3.3
4. CTPYKTYPA U COAEPKAHME JUCIUIIJIMHBI (MOAYJISA)
Kon HaumeHnoBanue pa3jiejioB U TeM /BUA 3aHATUS/ Cemectp / | Yacos | IIpumeuanue
3aHATUSA Kvpc
Pazgen 1. DUSUYECKUE OCHOBbBI MEXAHUKHN
11 KUHEMATHUKA MATEPHUAJIBHON TOUKU 1 1
IIpenmer u

METOJIbl MEXaHUKH. Mojienu MaTepruanbHON TOUKY U TBepaoro Tena. [lonstue
CHUCTEeMBI OTcYeTa. BeKTOpHOE U KOOpAMHATHOE OMMCAHNE JABIKEHUS
MaTepuaibHON TOUKU. OCHOBHBIE KWHEMATHUECKHE XapaKTePUCTUKU
MaTepHaIbHON TOYKHU: paaiyc-BEKTOp, IepeMelIeHNe, IIPOUIEHHBINA TyTh,
CpeIHsIsl U MTHOBEHHAsI CKOPOCTh, CPE/IHEE 1 MTHOBEHHOE YCKOPEHHUE,
TaHTeHIIMATbHOE ¥ HOpMaJbHOE yCKOpeHre. BpamarensHoe qBrmkeHne
MaTepHaabHON TOYKU. BEeKTOPHI yrita moBopoTa, YriIOBOW CKOPOCTH U YTIIOBOTO
o

pal 9




1.2

Omnpenenenre IIOTHOCTH TBEPAOTO Tella MPaBUIHHON T€OMETPUIECKOM
¢dopmel. /J1ab/

13

Kunemaruka matepuanbHoit Touku /TIp/

1.4

OCHOBbBI AMHAMUKU ITOCTVYITIATEJIBHOI'O IBUXXKEHUA TEJIA
[MocrynarensHoe aBmkenue. [lepserii 3akon Heiotona. [lonarue naepTHON
Maccsl Tena. Bropoif 3akon Heiotona u monsitue cuibl. Tpetwii 3akon HeioTona.
Buns! cuin. Cuina TSDKECTH, CHTa BCEMHPHOTO TATOTEHHS, CHJIa YIIPYTOCTH, CHJIa
Tpenus. HemnepuunansHbie cuctemsl oTcyera. L{eHTpoOekHbIe CHilbl HHEPUUH U
cunbl Kopuonuca. /Cp/

1.5

OCHOBBI IMHAMHUKH NIOCTYNATEIBHOTO JBIKeHUs Tena /Cp/

1.6

N3y4eHne 3aKOHOB IIOCTYIATEILHOTO ABHKEHHUS C IIOMOIIBIO MAIIMHbI
AtBypna. /Cp/

1.7

3AKOHBI UBMEHEHNW A 1 COXPAHEHIW S UMITYJIBCA, DHEPT'MU 1
MOMEHTA UMITVJIbCA

Nmmynsc

MaTepHaJbHOM TOYKH U MEXaHUYECKOM CUCTEMBI, 3aKOH €r0 U3MEHEHUs U
coxpaHeHus. L{eHTp Macc MeXaHUYeCKOW CHCTEMBI U yPaBHEHHUE €r0 JIBUKECHUSL.
Kunernueckast sHeprust u 3aKoH ee n3MeHeHus. KoHcepBaTuBHbBIE U
HEKOHCEepBaTHBHBIC CHIIBL. [loTeHanbHas sHeprust. CBs3b MEXIy
MMOTEHIIUANBHOMN SHEPTUel u CuiIon. 3aKOH M3MEHEHHSI U COXPaHEHUS TIOJTHON
MeXaHUYECKOH PHEPTHU CUCTEMBl. MOMEHT MMITYJIbCa MaTepHaIbHON TOUKH U

LIT L

1.8

3aKOHBI K3MEHEHUS U COXpaHCHHUA UMITYJIbCA, SHEPIUU U MOMEHTA UMITYJIbCa /Cp/

1.9

IIpoBepka 3aKOHOB COXpaHEHHS UMITYJIbCA U SHEPTHH IIpH coyaapenun e /Cp/

1.10

JUHAMUKA BPAILIATEJIbHOI'O IBUXEHUSA TBEPJJOT'O TEJIA
OCHOBHOM 3aKOH BPaIlaTEIbHOIO ABUKEHHS TBEPAOTO TEIa BOKPYT
HEMOBIKHOU OCH. MOMEHT UHepIMH. BhIunciieHie MOMEHTOB HHEPIIUH
OJIHOPOJHBIX CUMMETpUUHbIX Tell. Teopema IlITeiiHepa U ee MpUMEHEHHE.
KuneTtnueckasi 3HEprHst BpaulaTeIbHOTO J[BHXKEHUS TBEPIOrO TeIa.

/JIex/

1.11

JlHamMuKa BpamaTeabHOTo JBHKEHHS TBepaoro tena /Cp/

1.12

W3y4yeHne AMHAMUKH BPaIIaTeIbHOTO IBIKCHUSI C MOMOIIBIO MAasiTHAKA
Ob6ep0exa. /Cp/

1.13

Masitauk Maxkcgeiia. Onpe/iesieHrue MOMEHTa HHEPLIMH TeJI i IPOBEpPKa 3aKOHA
coxpaHenus sHepruu. /Cp/

1.14

MEXAHWYECKHE KOJIEBAHUW A

Ormpenenenue konebanuit. XapaKTepUCTHKH FAPMOHHIECKUX KOJICOaHHH.
dopmya cioxKeHHs JBYX TapMOHHIECKHX KoneOanui. [IprumMeps! konebaTenbHbIX
CHCTEM: NIPY>KUHHBIN, MaTeMaTHYeCKUil U pu3nuueckuil MassTHUKY. Y paBHEHHUE
3aTyXalolUX KoneOaHui U ero pemeHue. XapakTepUCTHKU 3aTyXaloIuX
KoJe0aHui. YpaBHEHUE BBIHY)KJCHHBIX KONeOaHui o] IeicTBIEM
rapMOHHMYECKH U3MEHSIOLIEICA BHEITHEH CHIIBI M €0 peleHue. SIBinenue

pe3oHanca.
/JIex/

1.15

Mexanunueckue konedbanus /TIp/

1.16

Omnpenernenue yCKOPEHHs CBOOOTHOTO MaCHUsI PH MOMOIINA MaTEMATHIECKOTO
MmasitHEKa. (OnpeeseHne MOIyJIs CIIBUATA C TOMOIIBIO IPYKUHHOTO
MasiTHUKA.) /J1a6/

Pasnen 2. JJEMEHTBI CIELIUAJIbHOM TEOPUH
OTHOCHUTEJBHOCTH

2.1

TToctynatsl cnenuanbHON TeOpUU OTHOCHTENBbHOCTH. [IpeoOpazoBanus JlopeHua.
CrnencrBus u3 npeodbpazosanuii Jlopenua. HTEepBan Mexy COOBITHAMHU.
Mmnynbe B crienuanbHOM TeOpuH OTHOCUTENbHOCTH. OCHOBHOW 3aKOH
PETSITUBUCTCKON TUHAMUKH MaTepUAIbHON TOUKU. DHEPrusl B CHIEHUAIbHON
TEOPUU OTHOCHTENBHOCTH. /Cp/

14

Pazaen 3. TEPMOJANHAMMKA U MOJIEKYJISAPHASI ®U3UKA

3.1

SJIEMEHTBI TEPMOAVHAMUKU OcHOBHBIE
oIpezeneHus U NOHATUs TepMoauHaMuky. HyneBoe Hadano TepMOAUHAMUKY U
HOHATHE TeMIepaTypsl. TepMoauHamudeckue GyHKIuH coctosHu. [lepsoe

HavaJo TepMOAHHAMUKH. TeruoeMkocTs. M3onporecckl. Bropoe Hagano
TEpMOJUHAMUKH B Pa3IHIHBIX (popMyaupoBkax. [IoHATHE TETIIOBOH MalTHHEL.

KITJ TernoBoit mammusl. Hukn Kapao u reopema Kapno. Hepasenctso

Knaysuyca. Outponus. TpeTbe Hauano TepMOIUHAMUKY. /JIek/

3.2

Onpenenenue kodpuiMeHTa BI3KOCTH JKUAKOCTH 10 Metony Crokca. /J1ab/




3.3

DJIEMEHTbhI CTATUCTUYECKOU ®GU3UKHU.

OCHOBHBIE M0JIOKEHHSI KHHETUYECKOH TEOPHUHU UIEaIbHOTO ra3a. Y paBHeHUs
COCTOSIHUS HJI€aJIbHOTO U PEalIbHOTO ra3a. Y paBHeHHE KHHETHYECKONW TeOpuu
ra3oB ais naieHus. @a3oBoe nmpoctpancTBo. OyHKINS pacnpeieneHus.
Knaccuueckas v kBaHTOBas craTucTHKa. Pacripenenenne Makcaesuia.
bapomerpuueckas popmyna. Pacnpenenenue bonbimana. [ToHsATHE 0 KBaHTOBOM
cratuctuke boze-Oinmreiina n ®epmu-/upaka. CBsI3b SJHTPOIUH C
TePMOIUHAMHYECKOW BEPOATHOCTHIO. SIBIeHNS epeHoca.

/Cp/

34

OmnpeferneHue OTHOIICHHUSI TEIIOEMKOCTEH Ta3a METOJIOM anadaTHIeCKOro
pacumpenus. /Cp/

35

ONeMEeHTBI CTaTUCTUUECKON GU3UKU. DIeMeHTs! TepMoarHaMuky /T1p/

Paznea 4. SJIEKTPUYECTBO U MAI'HETU3M

4.1

DJIEKTPOCTATHUYECKOE ITOJIE B BAKYYME

DIIeKTPUYECKUIA 3apsi]] U DIIEKTPOCTATHIECKOE T10Jie. HanpsukeHHOCTD U
HOTEHIKA 3JIEKTPOCTATHYECKOT0 110J1st. CBOWCTBO CYMEPIIO3UIIMH JIJIsT
AIEKTPOCTATUYCCKUX TTOJIei. CBSA3b MKy HAIIPSKEHHOCTHIO
3IIEKTPOCTATHYECKOTO OIS ¥ IIOTEHIMAIOM. II0TOK BEKTOPa HANPSKEHHOCTH
JIIEKTPUYECKOTO HOJIS Y€PE3 MOBEPXHOCTH U Teopema ["aycca. [IpuMenenue
TeopeMsl ['aycca K pacdeTy 3IeKTpOCTaTHIECKUX moJieil. TeopeMa 0 UPKyIIAIuU
JUISl BEKTOPA HAIIPSKEHHOCTH DJIEKTPUYECKOTO TIOJIS.

/JIex/

4.2

SJIEKTPOCTATUYECKOE ITIOJIE B TPOBOAHUKAX U JUDJIEKTPUKAX
DnexTprUYecKril JUIOIb U JJIEKTPHUECKUH AUTONBHBI MOMEHT. J{UTIONIbHEIe
MOMEHTHI MOJIEKYJI TMAJIEKTpHUKa. [1oNsipHbIe U HETIOSPHBIEe AUIIIEKTPHKH.
Tonsipuzanus nudnexTprukoB. Bekrop momsipuzanum. Teopema ["aycca mist
BEKTOpa MOJSPU3AINU. BEKTOp 3JIeKTPUYECKOTO cMeleHHs. Y CJIOBUS Ha TPaHULIe
JIBYX TU3JIEKTPUKOB. [[pPOBOIHUKY B JIEKTPOCTATHUECKOM TIOJIE.
DJEKTPOEMKOCTh YEIMHEHHOTO MPOBOHUKA. KoHIeHCaTOphl. DHEPTUs CUCTEMBI
3apsIOB U DIEKTPUIECKOTO TIOJIS.

/Cp/

4.3

DnekTpocTaTHYecKoe 10JIe B BakyyMe u Bemectse /I1p/

44

HWccnenoBanue snekrpocrarndeckux nosuei. (Mzyuenue 3akona Oma.) /J1a6/

45

MOCTOSIHHBIN DJIEKTPUYECKUU TOK

YcnoBus CyIecTBOBaHHS IOCTOSIHHOTO 3JIEKTPUYECKOro Toka. Cuia U III0THOCTh
TOKa. YpaBHEHHE HenpepbhIBHOCTU. 3akoH OMa I OTHOPOIHOTO yJacTKa LEMH.
DNeKTPOIBIKYILAs CHJIa ¥ HanpspkeHue. 3akoH OMa st HEOTHOPOTHOTO
yuactka nenu. [Ipasuna Kupxroga. IIpumeps! pacyera pa3BeTBICHHBIX
INEKTPUUYECKUX IIenel ¢ moMoIkio npaBui Kupxroda. Pabora 1 MOIITHOCTE TOKa.
3akoH Jxoynsa-Jlenna.

/Cp/

4.6

TocTosiHuBIH nexTpuueckuii Tok /Cp/

4.7

INTOCTOAHHOE MATHUTHOE ITIOJIE B BAKYYME U BEIIECTBE
MarnuTHas uHayknus. 3akoH buo-Casapa-Jlannaca, MarHuTHOE Hose
JBIKYLIETOCs 3apsaa, cuia Jlopenna, 3akoH Ammnepa. Teopema o HUPKYISILUN
Ul BEKTOpa MarHUTHOW MHIYKIIMU U ee npuMeHeHue. Teopema ["aycca s
MAarHUTHOTO TIOJIS.

/Cp/

4.8

MarsuTHbIE MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HAMarHM4eHHOCTH BEILECTBA.
TeopeMa 0 LIUPKYJSILUK AJsl BEKTOPAa HAMArHUYEHHOCTH. MarnuTHas
BOCIPUMMYUBOCTb ¥ MarHUTHAs IPOHULAEMOCTD BelllecTBa. HanpsskeHHOCTD
MAarHuTHOro noiis. Teopema o LUPKYIISILUY AJIsl BEKTOPBl HAPSHKEHHOCTH
MarHUTHOTO MOJIs. Y CIOBUS /ISl MATHUTHOTO OJIsl HA TPAaHUIIE pa3iena AByX
cpen. lnamarnetuku, napamaraieTuku. deppoMarneTuku. MaruuTHbIH
ructepesuc. Temnepatypa Kropu. [Ipupona ¢peppomarsnerusma.

/Cp/

4.9

ITocrosiHHOE MarHuTHOE TIOJIe B BakyyMe U Bemiectse /I1p/

4.10

OrpeiesieHIe OTHOIICHUS 3apsia JIEKTPOHA K €r0 Macce METOJI0M MarHeTpPOHa.
(Onpezenenne rOPU30HTAIBHOM COCTABIIONICH HHAYKIIUH MATHUTHOTO TTOJISt
3emum) /Cp/

411

Omnpenernenue paboThI BBIX0A JJIEKTPOHOB U3 MeTtaua. /Cp/




412

SJIEKTPOJIMHAMUKA

3aKkoH 3JeKTpoMarauTHoi nuaykiun. [Ipasuno Jlenna. CriocoObl U3MEHEHUs!
MarHuTHOTO MOTOKA. [Ipupoia 371eKTpOMarHuTHOM HHIYKIMH. SIBIeHUE
caMoMHIyKIUH. MHAYKTUBHOCTG. B3anMHas nHayknus. B3anMHuas
UHIYKTHBHOCTH. Teopema B3auMHOCTH. Tok cMemnenus. TeopeMa o MUPKYIISIHH
MAarHUTHOTO IOJIS B CITy4ae IPHUCYTCTBUS IEPEMEHHBIX dJICKTPHICCKUX IOJICH.
VYpaBuenuss Makcpesuia B uHTerpajibHoit hopme. /Cp/

4.13

Onexrpoaunamuka /Cp/

4.14

N3ydeHue siBIeHUS B3aUMHON MHAYKIUU. (CHATHE KPUBOH HAMAarHUYUBAHUS U
METIIH TECTepe3nca ¢ IoMolIbio ocumiorpada.) /Cp/

Paznen 5. CAMOCTOSATEJIBHAA PABOTA

5.1

BrinonHeHne KoHTposbHOM paboTsl /Cp/

8,6

Paznen 6. KoHTaKTHBIE Yachl HA ATTECTAIHIO

6.1

Konrposbhas padota /KA/

0.4

6.2

3auér /KD/

0,15

Pazgen 7. KOJIEBAHUA U1 BOJIHBI

7.1

SJIEKTPUYECKHE KOJIEBAHUA

KonebaTenbHelii KOHTYp. CBOOOJHEIC HE3aTyXalOIIUE U 3aTyXaloNHe
rapMOHHYECKHE KoebaHus B KojeOaTensHOM KoHType. PopMyrna i nepuoaa
KoJIeOaHuH. BEIHY)XIeHHBIC TApMOHHUYCCKUE KONeOaHuUs B KOJIeOaTeIEHOM
KOHTYpe. SIBieHne pe3oHaHca. IlepeMeHHBI TOK. AKTHBHOE, HHIYKTHBHOE U
€MKOCTHOE CONPOTHBIICHHE B IIETIH TIEPEMEHHOT0 ToKa. PaboTa 11 MOIITHOCTE B

LEeNM IIEPEMEHHOTO TOKa. [lefcTByIolIEe 3HAYEHNE TOKA M HAIPSIKEHHS.
/JIex/

7.2

SJIEKTPOMATHUTHBIE BOJIHBI

OKCIepUMEHTAIBHOE M0Jy4eHHE 3JIEKTPOMAarHUTHBIX BOJH. CylliecTBOBaHUE
3JIEKTPOMArHUTHBIX BOJIH KaK CJIEACTBUE YpaBHEHUH MakcBea.
JuddepennyansHoe ypaBHEHHE 3JI€KTPOMAarHUTHON BOJIHEL. CBsI3b MEXAY
BEKTOpaMHU HAIPSHKEHHOCTH AIIEKTPUYECKOr0 U MAarHUTHOT'O NOJIEeH B
3JIEKTPOMArHUTHOHU BoJHE. IIpesomMieHue 31eKTPOMarHuTHBIX BOJIH Ha TPaHULE

pasjiena IByX Cpeil. DHEPTHs U UMITYIIbC SIEKTPOMATHUTHBIX BOIIH.
/Cp/

Paznen 8. OIITUKA

8.1

TEOMETPUYECKAS OIITUKA.

IonsTHE CBETOBOTO JTy4ya. 3aKOH MPSIMOJIMHEWHOTO PACTIPOCTPAHEHHUS CBETOBBIX
Jy4el B OJHOPOIHBIX CpeAax. 3aKOH OTpakeHHs. 3aKOH npenomiieHus. [IpuHuun
®epma. [Tonnoe otpakenue. LleHTpupoBaHHbIE ONTHYECKUE CUCTEMBI.
IIpenomieHne CBETOBBIX JIydel Ha IOBEPXHOCTH CHEPUUECKOTO 3epKaa.
IIpenomienue cBeTa Ha chepUUIeCKOil MOBEPXHOCTH paszena AByX cpea. ToHkue
nH3BL. M300pakeHne mpeAMETOB ¢ MOMOLIBI0 JIMH3. OCHOBHEIE
(oToMeTpHIecKre BETHIHHBL.

/JTex/

8.2

OnexTpoMarHuTHble Kojae6anus U BoJHbL I'eomerpuueckas ontuka /Ilp/

8.3

MHTEPO®EPEHIIA U JUOPAKINS CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. VIHTEpdepeHus cBera,
yCIOBHE MaKCUMYOB 1 MUHUMYMOB. OnbIT FOHTra. MHTepdepennuns ceera B
TOHKHX IUIEHKax W IiacTuHKax. Onpenenenne audpaknuu. [TpuHoun [oirenca-
®Openens. Meron 3ou Openernst. Iudpakuus Openens Ha KPYriioM OTBEPCTHH U
mucke. Judpakuus @paynrodepa Ha oanoi menu. Judpaxius Opaynrodepa Ha
T(PaKIMOHHON peIeTKe.

/Cp/

8.4

JUCIIEPCHA U ITOJISIPU3 AN CBETA

Jucnepcus ceera. DIeKTpOHHAs TEOpUs AUCIIEPCUU CBETa. EcTecTBEHHBIN U
HOHﬂpHSOBaHHBIﬁ CBCT. HOHﬂpI/ISaHI/Iﬂ CBCTa IIPU OTPAXXCHUU U TTPEIIOMIICHUU Ha
rpaHulie ABYX JU3NIEKTpUKOB. [IpoxoxkaeHue cBeTa 4epe3 aHU30TPOIHbIE
kpucTaisl. [lonspusanyronHble IpU3Mbl U NoJasipouabl. 3akoH Mamoca. AHanu3
HOJIIPU30BaHHOIO CBETa. BpallleHue MI0CKOCTH HOJIspU3alyu.

/Cp/

8.5

Bonnosas ontuka /Cp/

8.6

Wnrepdepennus ceera. Onpit OHTa. (M3Mepenne JUIMHHEI CBETOBOH BOJIHBI €
MOMOIIBIO TUPPAKIIUOHHOH pemeTkr). (OnpeaenacHue noka3aTesns MpeaoMICHHUS
CTeKJIa C IOMOIIBI0 MUKpOCcKoTa). /J1a6/




8.7 IMposepka 3akona Mantoca. (Onpenenenue koaduiinenTta noraomeHus 1 6
npo3pausslx Tei). (Onpenenenue yria noiaHoU noasipusanun). /Cp/

Paznen 9. KBAHTOBASI ®U3UKA

9.1 KBAHTOBASA OIITUKA 1 1
TemsoBOE U3MyUeHHE U ero XapakrepucThku. 3akoH Kupxroda. 3akonsr Credana
- bonmpivana u cmemenust Buna. @opmyiner Penes-/xunca u [Tnanka. ['umoresa
[Tnanka. ®oronsl. ®otoaddekr. YpapHeHre JHHIITEHHA IS BHEITHETO
¢doroaddexra. DHeprus u umiyisc poroHa. Jlasnenue ceera. dpdext Komnrona
U €ro dJIeMeHTapHast Teopust. ENMHCTBO KOPIYCKYIISPHBIX U BOJHOBBIX CBOKUCTB
3JIEKTPOMArHUTHOIO U3IyUeHHUS.

/J1ex/

9.2 KBanrosas onruxa /IIp/

9.3 OJIEMEHTBI KBAHTOBOU MEXAHUKHU 1 ATOMHOUN ©®N3UKN
CriexTpbl aTOMOB U MoJieKyJl. CriekTp aToMa Bozioposa. Teopust atToma Bojopoja
o bopy. I'mnotesa ne bpoitnsa. Ceoiicta BoiH e bpoitns. CooTHomenne
HeonpezeneHHocreit ['elizenOepra. BonHoBas GyHKIUS U ee BEpOATHOCTHAS
uHTepnperanus. Habmogaemple BeTMYMHBI B KBAHTOBOIH MEXaHUKE U HX
u3mepenust. O6mee ypasuenue llpenunrepa. CrtaunoHapHoe ypaBHEHHE
Ipenunrepa. JIBmxenne cBOOOHON YacTHIIBL. J[BH)KeHHE B IOTEHIIMAIBHON
ame. IToTeHnnanbsHeli 0apsep. ['apMoHMUYecKui ocIMIIIATOp. ATOM BOJOpOJa B
KBaHTOBOW MexaHuke. CriuH asiekTpoHa. CIMHOBOE KBAaHTOBOE YUCO. [IpuHImN
Hepa3IMYNMOCTH TOXXIESCTBEHHBIX YacTHI. DepMHOHBI K O030HEI.
Ilepuomudeckas cuctema 2eMeHTOB MeHeneeBa.

/Cp/
9.4 DOneMeHTHI KBaHTOBOM MEXaHUKH U aTOMHOM du3uku /Cp/ 1 8
9.5 Omnpenenenue TeMIepaTypHON 3aBUCUMOCTH HHTCHCUBHOCTH U3JIydEeHUs] HUTU 1 2

naMIibl HakanuBaHus. (3ydeHne 3aKOHOB TETUIOBOTO M3JYUIEHHS C TOMOIIBIO
SIPKOCTHOTO nupometpa.) /J1ab/

9.6 Dotoapdexr. (CHATUE BOIbTAMIIEPHOH, JIIOKCAMIIEPHOH U CIIEKTPaIbHON 1 2
XapaKTepUCTUK (POTOITIEMEHTA U OTIpe/icieHHe paboThl BBIXOA AIeKTpoHa). /Cp/

Paszea 10. ®U3UKA ATOMHOTI'O SIJIPA U DJIEMEHTAPHBIX
YACTHI]

10.1 OJIEMEHTBI ®U3UKHN ATOMHOI'O SAJIPA 1 6
JedekTt Macchl 1 3HEprus CBA3U Aapa. CIHH A1pa ¥ eT0 MATHUTHBIA MOMEHT.
SnepHsle cubl. Monenu sapa. PaguoakTuBHOE M3Iy4eHHE U €10 BUIBL.  -paclaj.
-M3JIyYCHHE. -U3Ty4eHHE. SnepHble peakuu U UX OCHOBHBIE THUIIBL. Peakuus
nenenus sapa. llennas peakuus neneHus. Peakuus cuHTe3a aTOMHBIX s€Ep.

/Cp/

10.2 OJIEMEHTbBI ®1U31KU DJIEMEHTAPHBIX HACTUIL] 1 6
Kiaccel anemeHTapHBIX YacTUI] MU BUJIBI X B3auMoJercTBuid. Kinaccuduxanus
3MeMEHTapHbIX YacTull. [IpuHINI HEPA3NTUIMMOCTH TOXKIECTBEHHBIX YACTHII.
CruH 1 ipyrue KBaHTOBBIE YUCIIA AIIEMEHTAPHBIX. YaCTHIIBI M aHTUYACTHIIBI.
Bbo3ons! u pepmuonsl. Anpons! 1 Me30HbL. Jlentonsl. [TpomexxyTounbie O030HEL.
Ksapxu u rimooHs!.

/Cp/
Paznen 11. CAMOCTOSATEJIbBHASI PABOTA
111 TToaroroska k nexuusim /Cp/ 1 6
11.2 TToxaroroBka k 1adopaTopHsiM padotam /Cp/ 1
11.3 TToaroroBka k mpakTHdecKuM 3aHsATHsIM /Cp/ 1 8
114 Brinonaenne KOHTpOIBbHOH paboTs! /Cp/ 1 8,6
Pa3nen 12. KonTakTHBIE Yachl HA aTTeCTALHIO
12.1 Konrponbnas pabora /KA/ 1 0,4
12.2 Koucyneranus nepen sxzamenom /KD/ 1 2
12.3 Ox3amen /KD/ 1 0,3

S. OHEHOYHBIE MATEPHAJIbI

OLeHOYHBIC MaTEePUAIIBI U1l IPOBEICHHMS IPOMEKYTOYHOM ATTECTALMH 00YYAIOIIMXCS IPUBEICHBI B IIPUIOKECHHUH K

paboueii mporpamMme TUCHUIIIAHEL.

@DOopMBbI ¥ BHIBI TEKYIIETO KOHTPOJIS O JUCLHUILIMHE (MOAYJIIO), BUIbI 3aJaHUl, KDUTEPHHU UX OLICHUBAHHUS,

pacrpezeneHue 6aIoB 10 BUAAM TEKYLIEro KOHTPOJIs pa3pabaThIBAOTCs PeHo/aBaresieM JUCUUIUTHHBI C yIEeTOM ee CHeLUBUKH 1
JIOBOJIATCS 10 CBEJCHMS 00YJaIOMIMXCsl Ha IEPBOM Y4eOHOM 3aHSTHH.

Texyminii KOHTPOIIb YCIIEBAEMOCTH OCYLIECTBILSIETCS IIPEIIOjaBaTesIeM JUCIUILIHHBI (MO/LYIIs), KaK IPaBHIIO, C




ucnosp3oBanrneM DMOC win myTeM MpOBEPKH MHUCHMEHHBIX PaboT, IPEIyCMOTPEHHBIX pabOYMMH MPOTpaMMaMi TUCITUIIINH B
paMKax KOHTaKTHOM paOOThI M CAMOCTOSATENBHON paboThl 00ydarommxcst. st GUKCHpOBaHUs PE3yIbTATOB TEKYILETO KOHTPOJIS
MOKeT ucroas3oBatbes DMOC.

6. YHEBHO-METO/MYECKOE 1 HTHO®OPMAIIMOHHOE OBECIHHEYEHUE TUCHUIIJIMHBI (MOAY JISA)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas JUTepaTypa

ABTODBI, COCTaBUTEIHN 3ariaBue Uznarensc Dn. agpec
TBO, L0/
JI1.1 |Casennes U. B. Kypc o6meii ¢puzuku. T. 3. KBanToBas ontuka. CaHkKT- https://e.lanbook.com/book/106893
ATOMHas ITetepOypr
¢usuka. dusnka TBepa0ro Teaa. duzrnka aTOMHOTO : Jlans,
spa u 2018
3JIEMEHTAPHBIX YaCTHII: yueOHOE rmocobue
JI1.2 | CaBenses U. B. Kypc o6mieit ¢pusukn. T. 2. DIeKTpUIECTBO U Cankr- https://e.lanbook.com/book/98246
MarHeTH3M. IeTepOypr
Bonnel. Ontuka: yaebHoe nmocobue : Jlans,
2018
JI1.3 | Casenses U. B. Kypc o6mreit pusukn. T. 1. Mexannka. Monekymsaprast | CaHkT- https://e.lanbook.com/book/113944
¢bu3uka: yueOHoe nocobue IetepOypr
: JIanp,
2019
6.1.2. JlononHuTeIbHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensc On. agpec
TBO, TOJT
JI2.1 |BopoGreB A.A., 3a1aqHuK M0 (HH3HUKE MockBa: http://www.book.ru/book/920827
Uepros A.T'. KnoPyc,
2017
J12.2 | IManxapun U.IT., O6mas ¢pusuka. COOpHUK 3a1a4 MockBa: http://www.book.ru/book/933565
Kupesaos A.IL, KuoPyc,
Kyb6apes C.H., 2019

Pasunosa C.M.

6.2 UnpopMannoHHbIEe TEXHOJIOTHH, HCIIO/Ib3yeMble MPH 0CYleCTBJIEHHH 00pa30BaTeIbHOIO0 NMpolecca Mo JMCUHILINHE

(MonyJ10)

6.2.1 Tlepeyens JTULIEH3HOHHOTO U CBOOOIHO PACNIPOCTPAHAEMOI0 IPOrPaMMHOIO0 obecriedeHust

6.2.1.1

| Microsoft Office

6.2.2 IlepeueHnb npodeccHOHANBLHBIX 023 JAHHBIX 1 HH(POPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHay4HBIIT 00pa3oBaTenbHbIi moprai: http://en.edu.ru/

6.2.2.2

MexnyHapoanas npodeccnonanbHas 6a3a maHueix «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

BC KOPAUT https://urait.ru/

6.2.2.4

OnexTpoHHas 6ubnroTexka Y4ueOHO-METOANYECKOro IEHTpa M0 00pa30BaHUIO Ha XKeJIEe3HOL0poKkHOM TpaHcnopTe (Ob
YMII XK/IT) https://umczdt.ru/

6.2.2.5

OBC BOOK.RU https://book.ru/

6.2.2.6

Wudopmarrornas crpaBounas cuctema "Korcynasrant [Tnroc" http://www.consultant.ru

6.2.2.7

3UOC "Moodle" http://moodle.nnsamgups.ru/moodle/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOJY JIs)



https://e.lanbook.com/book/106893
https://e.lanbook.com/book/98246
https://e.lanbook.com/book/113944
http://www.book.ru/book/920827
http://www.book.ru/book/933565

7.1

YueOHbIe ayAUTOPUH ISl IPOBEACHHS 3aHATHIA JICKIIMOHHOTO THIIA, YKOMIUICKTOBAHHbBIE CIICHUATM3UPOBAHHON MEOETbIO U
TEXHUYECKUMH CPEICTBAMH OOYUYCHHS: MYyJIbTHMEINITHOE 000pyIOBaHKe ISl IPEAOCTABICHNS y4eOHOi nHbopMaun
OOJIBIION ayTUTOPHUN W/WIIK 3BYKOYCHIIMBAIOIee 000pyA0BaHKE (CTAIlMOHAPHOE WM TIEPEHOCHOE).

7.2

V4eOHbIe ayANTOPHH IS IPOBEACHMUS 3aHATHI CEMHUHAPCKOTO THUIIA, TPYIIIOBBIX U HHIMBHIYaIbHBIX KOHCYJIbTALHH,
TEKYIIEro KOHTPOJISI U TPOMEXKYTOYHOM aTTECTALUH, YKOMIUICKTOBAHHbIC CIICIIHANTN3UPOBAHHON MEOECIBIO 1
TEXHHYECKUMHU CPEJICTBAMU O0YUYCHUS: MYIbTUMEINIHOE 000PYI0BaHUE IS IPENOCTABICHHS YIeOHOU HH(BOPMAIUU
OOJTBIIION ayUTOPHHU /UK 3BYKOYCHITHBAIOIIee 000pyI0BaHHE (CTAMOHAPHOE HIIH MIEPEHOCHOE); YU4eOHO-HATIISTHEIMU
MOCOOHSAMH, 00ECIIEINBAIOIIMMH TEMATHICCKHE MILTIOCTPALINH, COOTBETCTBYIOLIHE IPOrpaMMe yIeOHON AUCUUILIIHHBI -
KOMIUIEKT IUTAKATOB U MPE3eHTaIHi (XpaHUTCs Ha Kadeape).

7.3

[TomereHust Ui CAMOCTOSITENBHOM PabOThI, OCHAIIICHHBIC KOMITBIOTEPHOIN TEXHUKOM C BO3MOYKHOCTBIO MOIKITIOUCHHS K
cetn "MHTepHET" M 0OecneueHHEeM J0CTYIa B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEeIIbHYIO CPEAy YHHBEPCUTETA.

7.4

[TomereHust i XpaHEHHsI U TPO(UITAKTHIECKOTO 00CITYKHUBaHUS y1eOHOTO 000py/I0BaHUSI.




