[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Taparni Mak iy RAEPATBHOE ATEHTCTBO KEJIE3HOIOPOKHOI'O TPAHCIIOPTA
ﬂo“*HOCT@fﬁEPRHLHOE FOCY/:[APCTBEHHOE BIOIKETHOE OBPA3OBATEJIHOE VUPEXXIEHUE BBICILIEI'O OBPABOBAHU S

Hara noar Mﬁ;@% 111l TOCYIAPCTBEHHbI YHUBEPCHTET IIYTE{ COOBIEHMSD»

Yrnkanosfs
7708e3a47e66a8ee02711b298d7c78bdle40bf88

dusuka

pabouas mporpamMma JUCHUIUTUHBI (MOJTYJIS )

CrnenmanbHocTs 23.05.04 Dxerutyatanys xKeae3HbIX J0por
Crenmanu3anus MaructpaibHbIA TPaHCIIOPT

Ksamuduxanus HHKeHep MyTeii coo01enust
®opma o0yueHns o4yHast
OO0mmast TpyI0eMKOCTh 8 3ET

Bunpt KOHTPOJIA B CEMECTpax:

JK3aMEHBI 2

3a4eTsl 1
Pacnpenesienne 4acoB TMCIUIIMHBI 110 CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypee>) HUroro
Henens 16 1/6 16 2/6
Buj 3anatuii vI PIT I PII I PII
Jlexunn 32 32 16 16 |48 48
JlaboparopHbie 16 16 16 16 (32 32
IIpaxktuueckue 16 16 16 16 (32 32
KoHT. 4. Ha aTTecT. 0,4 0,4 0,4 0,4
Konr. 4. Ha arrect. B | 0,15 |0,15 |23 |23 |245 2,45
nepuon OC
B ToM yncne unt. 28 28 28 28
Uroro ayn. 64 64 48 |48 112 112
Konrakrnas padora | 64,55 | 64,55 50,3 | 50,3 | 114,85 [ 114,85
Cam. pabora 70,6 |70,6 |69 |69 139,6 |139,6
Yackl Ha KOHTPOJIb 8,85 |8,85 |24,7124,7|33,55 |33,55
Hroro 144 144 144 | 144 | 288 288




IIporpammy coctaBun(u):

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

Pabouas mporpamma IUCHUTUTHHBL
Pduszuka

paspaborana B coorserctBuu ¢ ®I'OC BO:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeNbHBINA CTAaHAAPT BHICLIET0 00pa30BaHMs - CIIELMAIUTET 10 crennansHocT 23.05.04
DKCIUTyaTalus ene3HbIx gopor (npuka3 MunoopHayku Poccun ot 27.03.2018 1. Ne 216)

COCTaBJIeHa Ha OCHOBaHWH ydeOHoro miaHa: 23.05.04-25-2-05K/1.pli.plx
CrerranbHocTh 23.05.04 Dxcerutyararys xee3Hbix gopor HanpasieHHOCTh (podhuiib) MarucTpaibHbIA TPAHCTIOPT

Pabouas mporpammMa oo0peHa Ha 3acefaHAH KageIpel

EcrecTBeHHbIE HAYKHU

3aB. kadenpoit 1.¢.-M.H., I1.T.H., mpodeccop Bomos B.T.



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Ilens mpenogaBaHus AUCLUILIMHBL:

1.2 | dopmupoBanne y 00yJaromuXcsl €CTEeCTBEHHOHAYIHOTO MAPOBO33PEHHMS; HAYTHOTO MBIIUICHHS; IIETIOCTHOTO
IPEACTAaBICHUS O (PH3UIECKIX 3aKOHAX OKPYKAIOLIET0 MUPA B UX €IHHCTBE M B3aUMOCBS3U; HABBIKOB IPUMECHEHHUS
MIOJNIOXKEHUH (PYHIAMCHTAILHOM (DH3HUKH MPH PEIICHUU KOHKPETHBIX MPEAMETHO-IPO(UITBHBIX 33/1a9; TEOPETHYCCKON U
MIPAaKTHIECKOH 0a3bl IJIs1 YCHEITHOTO OCBOCHHUS MU CIEIIHUATIBHBIX IUCIUILINH.

1.3 | 3apaun TUCLIUTUINHEL:

14— OCBOEHHE O0Y4alOIMMUCS 3HaHUH 00 OCHOBHBIX (DM3MYECKUX SIBICHHUSIX M MPOLECCaX, OCHOBHBIX (PU3MYECKHX
BENMYMHAX U (PU3NYECKUX KOHCTAHTAX, OCHOBHBIX (PM3NYECKHUX 3aKOHAX W TPaHHIAX MX IPUMECHUMOCTH,
(dyHIAMEHTAIBHBIX (U3MIECKUX SKCTIEPUMEHTAX U UX POJIH B Pa3BUTUH HAyKH, HA3HAYCHNH U MIPUHIUIAX TeHCTBUSA
BaXHEHIINX (PU3NIECKUX MPUOOPOB;

1.5 npuobpereHre 00yJaroIMMUC YMEHHH OOBSCHUTH OCHOBHBIE HAaONIOAaeMble IPUPOAHBIC W TEXHOTCHHEIC
SIBJIEHMS U 3G eKTh Ha 6a3e 3aKOHOB KJIACCHYECKOH M COBPEMEHHON (DU3HKH;

1.6 |— npuoOpeTeHre 00yJaroMIUMUC YMEHUH U HAaBBIKOB HCIIOIb30BAHUS METOIUKH (PH3MUECKUX H3MEPEHHUN H
00pabOTKH 3KCIIEPUMEHTAIBHBIX JaHHBIX, HCIOIb30BAHHS METONOB (PM3UUECKOTO MOAEIUPOBAHUS JUIsl PELICHHS
KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUYECKHX 33/1aY;

1.7]|- pHOOPETeHNE 00YYAIOMIMMHUCS HABBIKOB KCIUTYaTallud OCHOBHBIX IPHOOPOB M 00OPYNOBAaHHS COBPEMEHHOH
¢m3myeckoit 1abopaTopun, 00paObOTKH U HHTEPIIPETHPOBAHMUS PE3YIbTAaTOB IKCIIEPHMEHTA.

1.8

2. MECTO JUCHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbBI

Hukn (pazgen) OIT: | b1.0.11

3. KOMIIETEHIIH OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUILINHEI
(MOJLYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEPHBIE 331a4d B IPO(ECCHOHANBHOIT IeATeTbHOCTH C UCTIONb30BAHUEM METOI0B €CTECTBEHHBIX
HayK, MaTeMaTHYECKOT0 aHAIN3a U MOZCIIMPOBAHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIE MOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JUISA PEIICHUS IPEAMETHO-IIPOGIIBHBIX 3314

OIIK-1.3 HpI/IMCH}ICT €CTECCTBECHHOHAYYHbBIC METOAbI TCOPETUUECCKOI'O U SKCTICPUMECHTAJILHOI'O UCCIICIOBAHUS 06’BCKTOB, IIpoueccoB,
ﬂBHeHHﬁ; MIPOBOAUT SKCIICPUMCHTEI 11O 33.]18.HH0171 MCTOAUKE N aHAJIU3HUPYCT PE3YIIbTAThI

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3HaTh:

3.1.1 | oCHOBHBIE MOHATHS U 3aKOHBI KIIACCHYECKON U COBPEMEHHON (PU3UKH U UX POJb B PELICHUH MPEIMETHO-IPO(UITBHBIX
3a71a4;

3.1.2 | MeToABI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIEIOBAHUS (PU3NYECKUX OOBEKTOB, IPOLECCOB U SBICHUH,
METOJHKY TIPOBEICHUS X 00paOOTKH Pe3yabTaToOB (PU3MUESCKOT0O HKCIICPUMEHTA

3.2 | YMeTh:

3.2.1 | ucrosb30BaTh OCHOBHBIC ITOHATHS U 3aKOHBI (I)I/I3I/IKI/I T pCIICHUA Hpe,[[MeTHO-HpO(I)I/IHLHBIX 3aaa4;

3.2.2 | IpUMEHATH METOJIbl TEOPETUYECKOrO M HKCIIEPUMEHTAIILHOIO UCCIeI0BaHuUs (PU3NYeCKUX 00BEKTOB, IPOLIECCOB U
SIBJICHUH, TIPOBOJUTH (PM3NUECKUE SKCIIEPUMEHTHI 110 3a]aHHON METOIMKE M 00padaThIBaTh UX Pe3yIbTaThl

3.3 | Baragern:

3.3.1 | HaBBIKaMH IPUMEHCHUS OCHOBHBIX IMOHSITUI U 3aKOHOB KIIACCHYECKOW M COBPEMEHHOM (DM3HMKHU IS PEILICHUS IPEIMETHO-
poMITEHBIX 3a/1a4;

3.3.2 | HaBabIKaM¥ IPIMECHEHHUS METOZIOB TEOPETHYECKOTO U SKCIIEPUMEHTAIBHOI0 UCCIIEIOBAaHNS (PM3NUECKUX OOBEKTOB,
TIPOLIECCOB W SABJICHUH, HABBIKAMH ITPOBEACHHS (PU3MUECKUX SKCIIEPHMEHTOB I10 33JaHHOH METOIMKE U 00pabOTKH X

pe3yNnbTaToOB
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4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)
Kon HaumeHoBaHue pa3jie/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATHSA / Kype

Pazpen 1. DU3NYECKHUE OCHOBbI MEXAHUKHN




1.1

KNMHEMATUKA MATEPMAJIBHOU TOUKU IIpenmer u
METO/bI MEXaHUKU. Moiennu MaTepUallbHOM TOUKH U TBepaoro Tena. [Tonstue
CHCTEMBI OTCUEeTa. BEKTOpHOE U KOOPANHATHOE OIIMCAHUE JBYKEHUS
MaTepruarbHOH ToukH. OCHOBHBIE KHHEMATHYECKUE XapAKTEPUCTHKI
MaTepuaJbHON TOUKH: paJNyc-BEKTOp, IEpEMEIIECHUE, IPOUICHHBIN IYTh,
Cpe/iHss 1 MTHOBEHHAs! CKOPOCTh, CPEIHEE 1 MTHOBEHHOE YCKOPEHHE,
TaHIreHIMaIbHOE U HOPpMAIbHOE yCKOpeHue. BpalaTenbHoe qBIKEHUE
MaTepUallbHOI TOYKH. BEKTOpEI yriia 1oBOpoTa, yrioBOH CKOPOCTH U YIII0BOIO
yckopeHus1. CBsI3b MEXy YIJIOBBIMU U JIMHEWHBIMU BesTmuuHamMu. /JIex/

1.2

OrmipeziesieHre TIOTHOCTH TBEPAOIO Teja MPAaBHIBHON T€OMETPUIECKOMN
¢dhopmer. /J1a6/

1.3

KunemaTnka MatepransHoii Touku /I1p/

1.4

OCHOBbI ANMHAMUMKMU ITOCTVYITATEJIBHOI'O ABVDXEHW A TEJIA
ITocrynarensHoe nuwxkenue. [lepsriii 3akon Hetotona. [ToHsTre nHEpTHOM
Maccsl Tena. Bropoii 3akoH Hetotona u nonsitue cuisl. Tperuil 3akon HeroToHa.
Bugst cun. Cuina TSKecTH, CHIa BCeMUPHOTO TSTOTEHUS, CUJIa YIIPYTOCTH, CHIIa
TpeHus. HenHepmagpHble CUCTEMBI 0TCUeTa. L{eHTpOOSIKHBIC CHIIBI HHEPIIMU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JAWHAMHWKH TTOCTYIATCIBHOIO IBUKCHHUSA TEJIa /Hp/

1.6

W3yueHue 3aKOHOB MOCTYATEILHOTO JABMIKEHHS ¢ TIOMOIIBIO MAIITHHBI
ATtByna. /JIab/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPTMU U
MOMEHTA UMITYJIbCA Nmmynse
MaTepUaIbHOH TOUKH U MEXaHUYIECKOH CHCTEMBI, 3aKOH €T0 U3MEHEHHS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKOH CUCTEMBI M ypaBHEHHE €T0 JIBUKCHUSI.
Kunetnueckas sHeprus 1 3aKoH ee M3MeHeHns1. KoHcepBaTHBHEIE U
HEKOHCepBaTUBHBIE CIIBL. [loTeHmansHas sHeprus. CBA3b MEXKIY
MOTEHIMATBHON SHEPTUel U CUIION. 3aKOH U3MEHEHUsSI U COXPaHEHHsI ITOTHOM
MeXaHWYECKOH PHEPIHU CUCTeMBl. MOMEHT UMITYJIbCa MaTEPUATbHON TOUKH 1
MEXaHUYECKON CHCTEMBI, 3aKOH eTr0 U3MEHEHUS U coXpaHeHus. /JIex/

1.8

3aKOHBI I3MEHEHUS U COXPAHEHHS HMITYIIbCA, SHEPTUH U MOMEHTA
umnyneca /IIp/

1.9

IIpoBepka 3aKOHOB COXpaHEHHs UMITYJIbCAa U SHEPTUH IPH coynapeHuu tei /J1ad/

1.10

JANHAMUKA BPAIIATEJIBHOI'O JIBVMXXEHUA TBEPAOI'O TEJIA
OCHOBHOI#1 3aKOH BpalIaTeIbHOrO IBUKEHUS TBEPIOTO TEIa BOKPYT
HEIOJBMXHON oc. MOMEHT uHepLuu. Beiunciienne MOMEHTOB UHEPLIUU
OJTHOPOAHBIX cUMMeTpUuHBIX Tell. Teopema IlITeiiHepa u ee npuMeHeHue.

Kunernueckas SHEpPrusi BPaIaTebHOrO IBIKCHHUSI TBEPIOTrO Tela.
/Jlex/

JuHaMuKa BpamaTeabHOro ABMKeHUs TBepaoro Tena /IIp/

I/I3yquHe JAVMHAaMHUKH BPpaIaTCIbHOI'O ABHUKCHUS C IIOMOIIbIO MasiTHUKA
Ob6epOexa. /J1a6/

1.13

MastHuk Maxkcseiuta. OnpeiesieHie MOMEHTa MHEPLIUH TeJl M IIPOBEpKa 3aKOHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHMNYECKHE KOJIEBAHIA

OnpenencHue KoeOanuil. XapakTepUCTHKU TaApMOHUYECKIX KOJICOaHUH.
Dopmyna croxKeHHs IBYX TapMOHHUYECKUX Konebanuii. IIpimMepsr
KoneOaTeNbHBIX CUCTEM: IPYKUHHBIHN, MaTeMaTHUECKUNA U pu3nyeckuit
MAasTHUKH. YpaBHEHHUE 3aTyXalOIMX KONeOaHHH 1 €ro pelleHue.
XapaKTepUCTHUKH 3aTYXafOMHNX KOINeOaHNH. YpaBHEHHE BEIHYKICHHBIX
KoneOaHui nox AeificTBIEM rapMOHUYECKH N3MEHSIOIIECHCS BHEITHEH CUIIBI U €T0
pelienue. SIBneHue pe3oHaHca.

/JTex/

1.15

Mexanunueckue konebanus /T1p/

1.16

OmnpeeneHue yCKOPEHUsT CBOOOIHOrO MAACHHSI PU TOMOIIY MATEMAaTHYECKOr0
MmastHuKa. (OrnpeeneHne MOAYIIS CBUTa C TIOMOIIBIO IPYKUHHOTO
MasiTHHKA. ) /J1a6/

Pazpen 2. QJIEMEHTBI CIIELIIUAJIBHOU TEOPUUN
OTHOCHUTEJIBHOCTH




2.1

IMocTynaTs! criennanbHOM TEOPUU OTHOCUTENBHOCTH. [Ipeobpa3oBanus
Jlopenria. CreactBus u3 npeodpazopanuii Jlopenna. MHTepBaT MexIy
cOOBITHSIMU. VIMITYITBC B CIIEIIATBHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOIM
3aKOH PESTUBUCTCKOH ANHAMUKH MAaTEPUAIbHON TOUKU. DHEPIUs B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

14

Pazpen 3. TEPMOJANHAMMWKA 1 MOJIEKYJIAPHAS ®U3UKA

3.1

OJIEMEHTBI TEPMOJIMHAMUKN OcCHOBHbIE
oIpelesIcHHs U OHATUS TepMoauHaMuku. HyneBoe Hauano TepMOAMHAMUKY U
MOHATHE TeMnepaTypbl. TepMoauHaMudeckue GyHKIUN coctosiHus. [lepBoe
HauaJyio TepMoarHaMukh. TermmoemkocTs. M3onponecchl. Bropoe Havano
TEPMOIMHAMUKH B Pa3INIHBIX (GOPMYIHpOBKaxX. [IOHATHE TEIUIOBOI MAIINHEL
KITJ TennoBoit mamunel. Hukn Kapro n Teopema KapHo. HepaBencTso
Kiaysuyca. OnTponust. Tperbe Hauano TepMonHaMUKH. /JIex/

32

Onpenencaue ko3 duirmenTa BI3KOCTH KHUIKOCTH 1o MeToxy Crokca. /J1ab/

33

OJIEMEHTHI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIE MTOJIOKEHHSI KHHETUYECKOW TEOPUH UIEaIbHOTO Ta3a. YpaBHEHUS
COCTOSIHMS U/I€JIBHOTIO U PEAIbHOIO ra3a. YpaBHEHHE KHHETHUYECKON TeOpHH
ra3oB Ais faBieHus. @a3oBoe npoctpaHcTBO. DyHKIMS pacnpeaesieHus..
Kinaccuueckast v kBaHTOBast craTucTHKa. Pacnipenenenue Makceina.
Bapomerpuueckas dhopmyna. Pacripenenenue bonbumana. [Tonsitue o
KBaHTOBOM cTaructuke boze-OitnmreitHa u @epmu-Jupaka. CBsA3b SHTPOIHH C
TEPMOJUHAMUYECKON BEPOATHOCTBIO. SIBIIeHUS nepeHoca.

/JTex/

34

OrmpesienieHre OTHOMICHHS TEIIOEMKOCTEH ra3a METOIO0M aanabaTHIecKoro
pacmupenwust. /J1a6/

3.5

DJIeMEHTHI CTaTUCTUYECKOH (M3UKU. DneMeHTH TepMonnHaMukd /T1p/

Pazpen 4. JJIEKTPUYECTBO U MATT'HETHU3M

4.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

DNEeKTPUYECKH 3apsa/ U 3JIeKTpocTaTuueckoe nosue. HanpspkeHHocTs u
MOTEHIINAN HJIEKTPOCTATUUECKOrO Mons. CBOMCTBO CYNEPIIO3UIUHU JUIs
ANEKTpOCTaTUYECKHX moneil. CBsA3b MeXAy HAIPSKEHHOCTHIO
3JIEKTPOCTaTUUYECKOr0 NOJIS U NoTeHIManoM. I1oTok BekTopa HanpsXKeHHOCTH
3JIEKTPUYECKOrO MOJIS Yepe3 MOBEPXHOCTh U TeopeMa 'aycca. [Ipumenenue
TeopeMbl ['aycca K pacdeTy aJIeKTpocTaTUYecKuX mojeil. Teopema o LUpKyIsSIUU

JUISL BEKTOPA HAIPSHKEHHOCTH 3JIEKTPUYECKOTO TIOJI.
/J1ex/

4.2

DJIEKTPOCTATUYECKOE TTIOJIE B ITPOBOIHUKAX 1 TUSJIEKTPUKAX
DAeKTpUYECKU AUTIOND U 3JIEKTPUUYECKUN TUTIONBHBIA MOMEHT. [IumonsHbIe
MOMEHTBI MOJICKYJT IUAJIEKTpUKA. [lonspHbIe U HEMONApHBIC AUAICKTPUKU.
Tonsapuzamus ausnexrpukos. Bexrop nonspuzanmu. Teopema ["aycca nis
BEKTOpa NoJspru3alui. BeKTop 3JeKTpUYECKOro CMEIeHHs. YCIOBUS Ha
rpaHuIle ABYX AUAIEKTPUKOB. [I[pOBOJHUKHU B 3JI€KTPOCTATHUECKOM IOJIE.
DNEKTPOEMKOCTh YEIUHEHHOT O MPoBOIHNKA. KOHIeHCaTOphl. DHEPTUS CUCTEMBI
3apsAI0B U AJIEKTPUUECKOrO TOJS.

/Cp/

43

DJeKTpocTaTHUECKOe MMojie B BaKyyMe U Bemectse /I1p/

44

HccrienoBanne snekrpoctatuaeckux moneit. (M3yaenue 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

YcoBuUs CyILIECTBOBAHHUS IIOCTOSIHHOTO AJIEKTpUYecKoro Toka. Cuna u
IJIOTHOCTh TOKA. YpaBHEHUE HENPEPbIBHOCTU. 3akoH OMa Ui OJHOPOJHOIO
y4JacTKa LIeNd. DIeKTPOABMKYILAs CHIIa U HarpshkeHue. 3akoH OMa 1iis
HEOIHOpOAHOTro ydacTka nenu. [Ipasuna Kupxroga. [Ipumepst pacyera
Pa3BETBIICHHBIX AIEKTPHUYCCKUX Iienell ¢ momomnibto npasui Kupxroga. Pabora u
MOIIHOCTh TOKa. 3akoH JIxoyins-JleHna.

/JTex/

4.6

IocTosiHHbIHM nekTpudeckuii Tok /T1p/




4.7

MNOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnuTHas naaykuus. 3akon buo-Casapa-Jlanaca, MarHUTHOE one
JBIKyLIerocs 3apsza, cuna Jlopenna, 3akoH Ammepa. TeopeMa o HUPKyIALUT
JUl BEKTOpa MarHUTHOU MHIYKLUU U ee IpuMeHeHue. Teopema Iaycca s
MarHUTHOTO MOJIS.

/Jlex/

4.8

MarHuTHblE MOMEHTHI aTOMOB ¥ MOJIEKYJI. BEeKTOp HaMarHMUEeHHOCTH BELLECTBA.
Teopema 0 HUPKYIALUY U1 BEKTOpa HAMarHUYEHHOCTH. MaruurHas
BOCHPHUMMYUBOCTb M MarHUTHAas IIPOHUIIAEMOCTH BeliecTBa. HanpskeHHOCTD
MarHutHoro nomus. Teopema o HUPKyASALUH AJIs1 BEKTOPBI HANPSHKEHHOCTH
MAarHUTHOIO NOJIA. YCJI0BHS U1 MarHUTHOLO NOJIs1 HAa TPaHHUIIE pa3zena ByX
cped. JluamarseTuky, napaMaraeTuky. @eppoMarHeTuku. MaruuTHbII
ructepesuc. Temneparypa Kropu. Ilpupona dpeppomaraerusma.

/Cp/

4.9

ITocTostHHOE MarHUTHOE TOJIEe B Bakyyme U Bemectse /I1p/

4.10

OmnpeencHue OTHOMICHUS 3apsia JICKTPOHA K €ro Macce METOJOM MarHETPOHA.
(OnpenesneHre ropu30HTAIBHON COCTABISIFONIEH HHAYKIIMA MATHUTHOTO OISt
3emun) /J1a6/

4.11

Ompenenenne paboOTH BEIXOa JICKTPOHOB M3 MeTaia. /J1a6/

4.12

SJIEKTPOAMHAMUKA

3aKOH 3J1eKTpoMarHuTHOM nHAyKnuy. [Ipasuio Jlenna. CriocoObl H3MEHEHHs
MarHuTHOro notoka. [Ipupona 31nekTpoMarHuTHOW MHIYKIUH. SIBIICHNE
caMOMHIyKUMU. MHaykTUBHOCTS. B3auMuas nnaykuus. Bzaumuas
HHIYKTUBHOCTB. TeopeMa B3auMHoCTH. Tok cMemenus. Teopema o HUPKYIALIUU
MarHUTHOTO TIOJIS B CITyJae MPUCYTCTBUS IMTEPEMEHHBIX 3JICKTPUIECKHAX TOJICH.
VYpaBHeHns MakcBeiuta B MHTETpanbHOH (opme. /JIex/

4.13

Onexrpoxpnnamuxa /T1p/

4.14

W3yuenue siBneHus B3anMHOM UHAYKIMHU.(CHATHE KPUBOW HAMATHUYIHUBAHUS U
MIETIIN TUCTEPEe3rca ¢ MOMONIbI0 ocimuniorpada.) /J1ab/

Pazpen 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHIMA

KoneGarenbHblit KoHTYp. CBOOOIHBIC HE3ATYXAIOIINE U 3aTYXaIOIIUE
rapMOHHYECKHE KoJeOaHus B KoebaTeTbHOM KoHTYpe. Dopmyrna uts nepuona
koneOaHui. BrIHyXIeHHBIC TapMOHUYECKHE KOJIeOaHNUs B KOJIeOaTeTbHOM
KOHTYpe. SIBnenue pe3oHanca. [lepeMeHHbIH TOK. AKTUBHOE, MHAYKTUBHOE U
€MKOCTHOE COIIPOTHBIICHHE B IIETIN ITEPEMEHHOr0 ToKa. PaboTa 1 MOIIHOCTE B
LIeTI TIEPEMEHHOr0 TOKa. /{eficTByIolee 3HaUeHUE TOKa U HAIPSKEHUS.

/JTex/

52

SJIEKTPOMAT'HUTHBIE BOJIHBI

DKCIEPUMEHTAIBHOE ITOTyYEHUE 3JICKTPOMAarHUTHBIX BOJH. CyliecTBOBaHHE
3JIEKTPOMAarHUTHBIX BOJIH KaK CIEACTBUE ypaBHEeHUI Makcseuia.
Juddepennuansaoe ypaBHEHHE 3I€KTPOMATHUTHON BOMHBIL. CBSA3b MEXIY
BEKTOPaMH HANPSHKEHHOCTH HJIEKTPHYECKOTO U MarHUTHOTO TI0JIeH B
9JIEKTPOMArHUTHOH BoJHE. [IpeoMiteHre 3JeKTpOMarHUTHEIX BOJTH Ha TPaHHUIIC
paszena IByX cpe. JHEpPTHsl U HMITYJIbC 3JIEKTPOMAarHUTHBIX BOJIH.

/Cp/

Paszgen 6. OIITUKA

6.1

T'EOMETPUYECKAS OIITHKA.

IonsTie cBeTOBOrO Tyda. 3aKOH HPSMOIHHEITHOrO PACIPOCTPAHCHNUS CBETOBBIX
Tydel B OMHOPOAHBIX CpefiaX. 3aKOH OTpaXKeHUsl. 3aKOH IPEIOMIICHHUS.
IIpunnun ®@epma. Ilonnoe orpaxenue. LleHTpUpOBaHHbBIE ONTUYECKUE CUCTEMBI.
IpenomieHne CBETOBBIX Iydel Ha HOBEPXHOCTH CEPUIECKOro 3epKaa.
IIpenomiienue cBeTa Ha chepuyecKoil MOBEPXHOCTHU pasziena IByX cpel. ToHKue
nuH3bL. M300paxkeHne mpeMeToB ¢ MOMOIIBIO JTnH3. OCHOBHBIC
(oToMeTprUeCKIE BEININHEI.

/JTex/

6.2

OnexTpoMarHUTHEIE KonebaHus 1 BONMHEL ['eomerpuueckas onrtuka /TIp/




6.3

WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MIHTEpdepeHuus cera,
yCIIOBHE MakcUMyoB U MUHUMYMOB. OmeiT FOHTa. MIHTEpdepennns creta B
TOHKHX IUICHKAX U mnacTuHkax. Onpenenenne audpaknuu. [Ipuanun [oirenca
-®Openens. Meron 308 @penens. Judpakius Openens Ha KPyrioM OTBEPCTHH U
mucke. Jludpakius Opaynarodepa Ha onnoit menn. Judpakuus Opaynropepa
Ha JU(PAKIOHHOH pelIeTKe.

/JTex/

6.4

JUCIIEPCUA U TIOJIAPU3ALIA CBETA

Jucnepcus cBeTa. DNEKTPOHHAs TEOPHs AUCTIEPCUH cBeTa. EcTecTBEeHHBIN 1
NOJsIpU30BaHHbIN cBeT. [lonspusanus cBera pyu OTPAXKEHUU U IIPEIOMIICHUN HA
TpaHULe ABYX AUAJIEKTPUKOB. [IpoxokieHne cBeTa yepe3 aHU30TPOIIHbIE
kpucTasbsl. [TonspusanuonHble NPU3MBI U MOISPONBL. 3aKkoH Maitoca. AHaU3
MONAPU30BaHHOTO CBETA. BpallieHne rmiockoCT! MosIpH3alyH.

/Cp/

6.5

Bonnosas ontuka /I1p/

6.6

Wnrepdepenius ceera. Onpit FOHra. (V3MepeHne IIMHHBI CBETOBOM BOJHBI €
MOMOIIBIO T paKioHHON petreTkn). (OnpeneseHue moka3aTesst IPEeTOMICHUS
CTEKJIa C TIOMOIIBI0 MUKpocKkona). /J1ab/

6.7

ITposepka 3axoHa Mamroca. (Onpenenenue kod(duienTa noraomeHus
mpo3pauHbIx Ten). (OnpeaeneHne yriia mojJHoN noispusaiun). /J1ad/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe U3MyueHNe U €ro XapakTepucTUKU. 3akoH Kupxroda. 3axoHs!
Credana - bonmbiimana u cmererust Buna. ®@opmysier Penes-Jxunca u [Tnanka.
T'unoresa [Tnanka. @orousl. PoTodPPekT. YpaBHeHNE DWHIITESHHA TS
BHetrHero (horodexra. DHeprus u UMIyIsC (oToHA. [laBIeHue CBeTa.

B¢ dexr Komntona u ero sneMeHTapHas Teopus. EAUHCTBO KOPIYCKYIISIPHBIX U
BOJTHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOIO M3Iy4EHHUS.

/JTex/

7.2

KsanroBast ontuka /I1p/

7.3

OJIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOU ®N31KU
CnexTpsl aTOMOB U Monekyn. Crekrp aroma Bopopozaa. Teopust aToma Booposa
nio bopy. I'mnoresa ne bpoitns. Coiicta BonH e bpoiins. CooTHotenue
Heonpenenennocreil ['eiizendepra. BomHoBas QpyHKIUS U ee BEPOSTHOCTHAS
uHTeppeTanys. HabmomaeMble BETMYHHBI B KBAHTOBOW MEXaHHKE M UX
n3mepenns. Oomee ypasHenune llpeanarepa. CtannoHapHOE YpaBHCHHE
penunrepa. [BrmkeHne CBOOOTHON YacTUIBL. JIBrkeHIE B TOTCHIIUATBEHOM
sime. TlorennanbHblil 6apeep. 'apMoHHUECKUH OCLMIUIATOP. ATOM BOIOPOJa B
KBaHTOBOM MexaHuke. CriuH 31ekTpoHa. CrMHOBOE KBaHTOBOE uucio. ITpuniun
HEPa3TMUIUMOCTH TOXECTBEHHBIX YacTHIl. DepMUOHBI 1 6030HEI.
Ilepunogunueckas cucrema sneMeHToB MeHnzeneena.

/Jlex/
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DJIeMEHTHI KBAHTOBOW MEXaHHKH U aTOMHOM (usukw /TIp/

7.5

OmnpenencHue TeMIIepaTypHOM 3aBUCHMOCTHA HHTCHCHBHOCTH M3JIyUCHHST HUTH
namribl HakaauBanus.(M3ydeHne 3aKOHOB TETUIOBOTO U3JTy4YEHHUS C MTOMOIIBIO
SIPKOCTHOIO mupomeTpa.) /J1ab/

7.6

Doroaddext. (CHATHE BOTBTaMIIEPHOH, JTIOKCAMIICPHOH M CHICKTPAIEHOH
XapaKTepUCTUK (OTOdIEMEHTA 1 ONpeieeHrne paboThl BEIXOIA
anekTpona). /J1ab/

Pazpen 8. DU3NKA ATOMHOI'O SI/IPA 1 QJIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTHI ®U3UKU ATOMHOI'O SAIPA

Jedexr Maccs 1 3HEprus cB3u sapa. CIIUH SApa ¥ €ro MArHUTHBIH MOMEHT.
Snepubie cuibl. Monenu siipa. PaaroakTuBHOE U3JIyd€HUE U €r0 BUABL. -
pacnaj. -u3IydeHHe. -U3IydeHHe. SIaepHble peakuuy U UX OCHOBHBIE TUIIBL.
Peakius nenenus sinpa. Lennas peakuus aenenusi. Peakiust cHHTE3a aTOMHBIX
sep.

/Cp/




8.2 SJIEMEHTBI ®U3WUKU 3JIEMEHTAPHBIX YACTHI] 2 6
Kitaccel aieMeHTapHbIX YacTUIl M BUJIBI X B3anmoneicTsuid. Knaccudukarus
9JIEMEHTAPHBIX YacTHll. [IprHINT Hepa3TMINMOCTH TOKAESCTBEHHBIX YaCTHII.
CnuH 1 Apyrue KBaHTOBBIC YHCIIA 3JIEMEHTapHBIX. YaCTUIIBI U aHTHYACTHIIBL.
Bozonsl 1 pepmuonbl. AnpoHs! 1 Me30HBL. JlenTonsl. [Ipomesxyrodnbie 6030HBI.
KBapku ¥ T1100HBI.

/Cp/

Paznen 9. CAMOCTOATEJIBHAS PABOTA

9.1 IToaroroBka k nekiusm /Cp/ 1 16
9.2 ITonroroBka k maboparopHsiM padoram /Cp/ 1 16
9.3 IMoaroroska k mpakTu4eckuM 3aHaTusaM /Cp/ 1 16
9.4 BrinonHeHne KOHTPOIbHOM paboThl /Cp/ 1 8,6
9.5 Ioxroroska k nexmusam /Cp/ 2 8

9.6 IToaroroBka K MpakTUIecKuM 3aHaTusM /Cp/ 2 16
9.7 ITonroroBka k maboparopHsiM padoram /Cp/ 2 16

Pa3pen 10. KoHTaKTHBIE Yachl HA ATTECTALMIO

10.1 KontponbsHas padora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,15
10.3 Koncynbrarus nepen sx3ameHom /K5/ 2 2
10.4 Oxk3amen /KD/ 2 0,3

5. OHEHOYHBIE MATEPHAJIBI

OlLieHOYHBIE MaTepHabl IS IPOBEACHHS POMEKYTOYHOM aTTeCTAlMH O0YYAIONIMXCS TPUBEICHBI B MPHIOKEHUH K
paboueii mporpaMme TUCTIUTUTAHBL.

DOpMBI U BUBI TEKYIETO KOHTPOJS MO AUCLUILIMHE (MOMYINIO), BUABI 3aJaHUN, KDUTEPHH WX OLCHUBAHUS,
pacnpezeneHue 6aIoB 10 BHIaM TEKYIIEro KOHTPOJIS pa3pabaThiBalOTCs MPEMoJaBaTelieM JUCIUILTUHBI C YYETOM ee CIeHU(UKH ’
JOBOIATCA A0 CBECACHUA 06yanOH_[I/IXC$I Ha ICpBOM y‘IC6HOM 3aHATUH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS MPETOJaBaTeiIeM AUCHUILTUHBI (MOIYIs) B paMKaxX KOHTaKTHON
paboThI U CaMOCTOSATEIBHOMN PaboThl 00y4yaronmxcs. st pUKCHPOBaHUs PE3yIbTATOB TEKYIIET0 KOHTPOJISI MOKET UCITIOIb30BAThCS
BUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIA)

6.1. Pexomenayemas Jureparypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOpEI, COCTaBUTEIH 3arnasue W3patensc On. agpec
TBO, TO1I
JI1.1 |Cagennes U. B. Kypc obmeit puzukn. T. 3. KBanToBas ontuka. ATOMHast CaHkT- https://e.lanbook.com/bq
(uznka. Guzuka TBepaOro Tena. Puzuka aTOMHOrO sapa u [etepOyp
JIEMEHTapHBIX YACTHIL: y4eOHOoe ocodue r: Jlans,
2018
JI1.2 [ Cagemnses U. B. Kypc obmeit pusukn. T. 2. DIeKTpHIECcTBO U MaTHETH3M. Cankr- https://e.lanbook.com/bq
Bonnsl. Ontuka: yueOHOe mocodue [etepOyp
r: JIaus,
2018




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ
JI1.3 | Cagenbes U. B. Kypc obe#t pusuku. T. 1. Mexanuka. MonekynspHas CaHkT- https://e.lanbook.com/bg
¢u3mka: yaeGHOE TIocoOHe IMetepOyp
r: JlaHsp,
2019
JI1.4 |YeproB A.T., Oo6mas pusuka MockBa: | http://www.book.ru/bool
Bopobser A.A., KnoPyc,
Makxkapos E.®., 2020
Oszepos P. I1., Xpomon
B.1.
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIN 3arnaBue Wznarensc 3. agpec
TBO, TONI
JI2.1 |ankapus W.IT., Oobmas ¢usnka. COOpHUK 3a7a4 Mocksa: | http://www.book.ru/bool
Kuppsnos A.IL., KnoPyc,
Kyb6apes C.1., 2019
Pazunosa C.M.
JI2.2 | BopobseB A.A., 3agadHuK 1Mo pU3HUKe Mocksa: | http://www.book.ru/bool
UeptoB AL KnoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOT'YMH, UCIIOJIb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1o IMCuuIJInHe

(Mony.Ji0)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACIIPOCTPAHSEMOI0 IPOIPAMMHOIO0 o0ecneyeHust

6.2.1.1 | MS Office

6.2.2 TlepeueHb MpoecCHOHATBHBIX 023 TAHHBIX H MH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAy4HBII 00pa3zoBaTenbHbIN nopTai: http://en.edu.ru/

6222

MexyHaponHas mpodeccrHoHanbHas 6a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbranT mitoc

6.2.2.4

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YueOHble ayqUTOPHH AJISl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAaHHbIE CIELMAIN3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH O0YUEHHSI: MyJTbTUMEIUIHOE 000pyI0BaHKE IS TIPEIOCTABICHHUS YIeOHOM
rHpOpMaIK OONBIION ayJIUTOPHU W/HITH 3BYKOYCHIIMBAIOIIEe 000pyI0BaHHE (CTAITHOHAPHOE I TIEPEHOCHOE).
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YdaeOHBIe ayAUTOPUH IS IPOBEICHUS 3aHATHIH CEMHHAPCKOT0 THITA, TPYITIOBBIX ¥ MHIMBHIAYATbHBIX KOHCYIbTAINH,
TEKYII[ETO KOHTPOIS M MPOMEXKYTOIHON aTTECTAINH, YKOMIUICKTOBAaHHbIE CIICIIHATN3HPOBAHHON MEOENbI0 ’
TEXHUYECKUMH CPEICTBAMU OOYUYEeHHUs: MYJIbTUMENITHOE 000pYyAOBaHNE H/UIH 3BYKOYCHIMBAIOIIee 000pyIOBaHHE
(cTanmoHapHOE WM TIEPEHOCHOE)

7.3

TlomenieHus 11 CaMOCTOSATENBHOM PadOThI, OCHAIIICHHBIC KOMITBIOTEPHON TEXHHKON ¢ BO3MOKHOCTBIO MOIKIFOUCHHUS K
cetn "MHTepHET" M 00CCIICUCHNEM JOCTYIIA B JJICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEeIbHYIO CPEAy YHHUBEPCHTETA.

7.4

IomenieHus 1151 XpaHEHHS U MPO(QUIAKTHIESCKOT0 00CITy)KUBaHUS YI€OHOTO 000pyIOBaHHS




7.5

JlaGopaTopuu, OCHAIIIEHHBIE CIIEIHATBHBIM JT1a00pPAaTOPHBIM 000PYIOBAaHUECM:

7.6

JlabGopaTopust MEXaHUKH, BKIFOYaroIas: 00K aekTpoHHbIit ®M1/1, mammHa AtByna ®M11, masTHHK MakcBemia
®M12, ynusepcanbpHblil MasTHHK @M 13, MaaTHIK OGepbexa DM 14, moxyns FOrra u Mmomyns casura ®M 19,
coynapenue mapop ®M17;

7.7

Jlabopatopusi 3JCKTPUYECTBA M MarHETH3Ma, BKItovaromas: crenapl TKO anekTpuyecTBa U MarHeTU3Ma, B TOM YHCIIE
ocuniorpader C1-94, reHepaTopbl CUTHAIOB HU3K04YacTOTHBIE I'3-118, HCTOUHUKY MUTAHMUS, MAra3HHbI CONPOTHUBIICHUA,
Habop momynenr OI1I;

7.8

JlaGopatopust ONTHKH, BKITFOYAIOIIAst KOMIUIEKT ONTHYecKoro ooopymoanus PMC, B ToM gucie: 6a3bl ONTHIECKOH
CKaMbH, IOJIyIIPOBOAHUKOBEIE JTa3€Phl C FOCTHPOBOYHBIM MOAYIIEM, (POTONPHEMHHKH, HA0Op JIMH3, SKPAHBI C MacIITaOHOM
ceTKoii; aBToTpancopmaTop oaHodasublii JIATP-2,5; kKoMIIIeKT GOomHii.




