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1. LIEJTM OCBOEHMS JVCIMIUIAHBI (MO Y JIST)

1.1

]_IEJ'II: nperiofiaBaHuA JUCLIUITIMHBI:

1.2

(hopmupoBaHUe y 00yUaroIIUXCsl eCTECTBEHHOHAYUYHOTO0 MUPOBO33PEHHS]; HAYUHOTO MBIIIIIEHUS; LIeJIOCTHOTO TIPe/ICTAaBIEHHUS O
¢u3MUeCcKrX 3aKOHAX OKPY/KAIOIIero MUpa B MX eIMHCTBE U B3aMMOCBSI3U; HAaBBIKOB MPUMeHeHUs MOI0KeHHH (HyHAaMeHTaIbHON
(U3MKY TIPY pellieHHH KOHKPETHBIX ITPeIMeTHO-TIPO(UIBHBIX 3a/ja4; TEOPETUUECKOW U MPaKTUUeCKOW 6a3bl A/Is YCIIeLTHOTO
OCBOEHUSI MU CIEeLIUaTbHBIX JUCIATUTAH.

1.3

3a/ilaud AUCIUTIIMHBL

1.4

— OCBOeHHe 00YUYarOI[UMHCS 3HAHHUH 00 OCHOBHBIX (DM3UUECKUX SIBJIEHUSIX U TPOLIeCCcax, OCHOBHBIX (U3MUECKUX BeJTMUMHAX U
(u3MUeCcKrX KOHCTAHTaX, OCHOBHBIX (M3MYeCKUX 3aKOHAX M FPaHHUIIaX UX MPUMEHUMOCTH, GyHAaMeHTaIbHBIX GU3NYeCKUuX
9KCIIepUMeHTax U UX POJIH B Pa3BUTUM HayKH, Ha3HAUEHWH U MPUHLMIAX e CTBUS BaXKHEMIINX (pU3MUecKuX IpubOpoB;

1.5

— npuobpeTeHre 00yUaOIIUMUCS YMEHUIH 00BSICHUTL OCHOBHBIE HAabJ/TF0/JaeMble TTPUPO/JHBIE U TEXHOTEHHbBIE SABIEHUS U 3P (eKThI
Ha 6a3e 3aKOHOB KJIaCCUYEeCKOW U COBPEMEHHOU (hH3UKWY;

1.6

— nproOpeTeHre 00yUarOLIMMICS YMEeHHI 1 HAaBLIKOB UCTI0/Ib30BaHUsI METOAVKY (hr3nuecKux u3MepeHuid 1 00paboTKH
9KCIIePUMEHTATBHBIX JJaHHBIX, FCI0/Ib30BaHUsl METO/IOB (DM3UUECKOro MOZETUPOBAHHUS /15 PellleHHs] KOHKPETHBIX
€CTeCTBeHHOHAYYHBIX ¥ TEXHUYECKHUX 3a/]ay;

1.7

— npuobpeTeHre 00yUarOIIIUMUCS HaBBIKOB KCILTyaTallii OCHOBHBIX MPUOOPOB U 000pY/10BaHKsI COBPEMEHHOM (hU3MUeCKOn
siabopaTopun, 06pabOTKK ¥ UHTEPIIPETHPOBAHUS Pe3y/IbTaTOB YKCIIEPUMEHTA.

1.8

2. MECTO JUCIIUILIVHBI (MOYJISI) B CTPYKTYPE OBPA30BATE/IBHOM ITPOT'PAMMBI

Lukn (pasgen) OIT: |Bl.O.11

3. KOMIIETEHIIVIA OBYYAIOIIIETI'OCH, ®OPMUWPYEMBIE B PE3YJ/IbTATE OCBOEHUSA JUCIIUII/INMHBI (MO Y JIsT)

OIIK-1 Criocobex pemiaTe MH>X€HEePHbIe 3ajaul B l'IpOCbECCPIOHafIBHOﬁ AedATe/IbBHOCTHU C UCII0/Ib30BaHWEM METOJ0B €CTeCTBEHHBIX HayK,
MaTeMaTU4YeCKOro aHajm3a U MOZIe/TMPOBaHuA

OITK-1.2 HpI/IMeHHeT OCHOBHBIE€ TOHATHUA U 3dKOHbI €CTE€CTBEHHBIX HAYK /I DEIIeHNs Hpe,[[MeTHO-HpO(bI/IIILHLIX 3aa4

OIIK-1.3 IIpuMeHsieT eCTeCTBeHHOHAYYHbIE METO/bl TEOPETHUECKOTO U SKCIIePUMEHTaIbHOT0 UCCIe/[0BaHusT 0OBEKTOB, TIPOLIeCCOB,

SIBJICHUM;

TIPOBOJUT 3KCIIEPUMEHTHI I10 3aJaHHOW MEeTO/IMKe U aHa/IM3UPYeT pe3y/bTaThl

B pe3ysibTaTe 0CBOEHHUSI JUCIUILTHHBI (MOAY/Is1) 00yUYarOLHICS J0/DKEeH

3.1|3nats:
3.1.1|oCcHOBHBIe MIOHATHS 1 3aKOHBI KJIaCCUUECKO ¥ COBPeMeHHOM (DM3UKU U X POJb B pellleHUH NpejMeTHO-NIPO(UIbHBIX 3a4ay;
3.1.2|MeTOoABI TEOPETHUECKOTO U SKCIIePUMEHTAIBHOI0 UCCIe/I0BaHuUs (PM3UUECKUX OOBEKTOB, TIPOLIECCOB U SIBJIEHUH, METOJUKY
npoBezieHHst 1 06pabOTKM pe3ysbTaToB (PU3UUECKOro SKCIIepUMeHTa
3.2|Ymern:
3.2.1|ucnonb30BaTh OCHOBHbIE MOHSTUS 1 3aKOHbI (DU3UKU /1711 PellieHHs IIpeMeTHO-TIPOGMIbHBIX 3a/ay;
3.2.2|TIpAMeHSIT METO/IbI TEOPETHIECKOT0 M SKCIIePUMEHTAIbHOTO MCC/IeJoBaHNs (PU3MUeCKUX 00BeKTOB, TIPOLIECCOB U SIBJIEHUH,
MPOBOJMTH (PU3MUECKHe SKCIIEPUMEHTHI 10 33/JaHHON MeToMKe U 00pabaThiBaTh UX Pe3yJIbTaThl
3.3|Bnagern:
3.3.1|HaBbIKaMU1 TPUMeHEeHHUs] OCHOBHBIX MOHATHH U 3aKOHOB K/1aCCUYeCKOW ¥ COBpeMeHHOH (PU3UKH JJ1s1 pellieHus TIpeMeTHO-
npouIbHbIX 3a7ay;
3.3.2|HaBabIKaM¥ IIPUMeHeHVsT METO/J0B TEOPETHUECKOT0 ¥ SKCIIePUMEHTAIbHOTO MCC/IeJOBaHNs (PH3MUeCKUX 0OBEKTOB, TIPOLIECCOB U
sIBJIeHHH, HaBbIKaMU MPOBe/ieHNsT (PU3MUeCKHX SKCIIEPUMEHTOB 110 33/jlaHHON MeTo/Ke 1 00paboTKU UX pe3y/bTaToB
3.3.3
4. CTPYKTYPA 1 COJEPXXAHUE MTUCIHUIIIMHBI (MOY JIs)
Kop HaumenoBanmue pa3jesioB 1 TeM /BHJ, 3aHATHA/ Cemectp / | Hacos | IIpumeuanue
3aHATUA Kypc

Pa3pen 1. PUSNYECKHWE OCHOBbI MEXAHUKHN




1.1

KWHEMATUKA MATEPUAJIBHOM TOUKU IIpegmet 1 MeTO/BI
MeXaHUKU. Mogiein MaTepuaibHON TOUKH U TBepZoro Tesa. [IoHsATHe cucTeMbl
orcyeTta. BekTopHOE 1 KOOpJMHATHOE OMMCaHKe JBIKEHUsI MaTepUalbHOU TOUKHU.
OcHOBHbIe KMHeMaTHYeCKre XapaKTepUCTUKHA MaTepUanbHOW TOUKU: paJjuyC-BeKTOp,
riepeMelL{eHNe, TPOIeHHbIH My Th, CPeHss 1 MTHOBEHHAst CKOPOCTh, CpeiHee U’
MIHOBEHHOEe yCKOpeHHe, TaHreHL[Ma/IbHOe 1 HOpMaslbHOe yCKopeHHe. BpaiiaressHoe
JIBIKEHHe MaTepuaIbHON TOUKU. BeKTopk! yriia MoBopoTa, yI/IoBOM CKOPOCTU U
yra0BOro yckopeHust. CBsi3b MeXXy YIJIOBBIMU U TMHEHHBIMU BelTMYMHaMH. /JIek/

1.2

OnpepienieHye MIOTHOCTH TBEP/IOTO TeJla MPABU/IBHOU reoMeTpuueckoi Gpopmel. /J1ab/

1.3

Kunemaruka MatepuanbHo Touku /I1p/

1.4

OCHOBBI AIMHAMUKU TTIOCTYIIATEJIBHOT'O ABWKEHWSA TEJTA
IToctynaTensHoe gBuKeHue. ITepBoiii 3akoH HbtoToHa. [ToHsTHE MHEPTHOM MacChl
Tena. Bropoii 3akoH HeroToHa 1 moHsiTHe cubl. TpeTtuii 3akoH HetoToHA. Bujipl cuit.
Curna TsKecTd, Crja BCeMUPHOTO TATOTeHUs], CUila YIIPYTroCTH, CHJla TPeHHsI.
HeunepriyanbHele cucTeMbl 0TcueTa. LleHTpoOe)KHbIe CHUIbI MHEPLIUU U CHJTBI
Kopnonuca. /Jlex/

1.5

OCHOBBI JMHAMUKH TIOCTYTATe/bHOIO ABKeHus Tena /I1p/

1.6

M3yueHue 3aKOHOB MOCTYIATETBLHOTO IBM)KEHHUS C TIOMOII[bI0 MalllMHbI ATBY/Za. /J1ab/

1.7

3AKOHBI UBMEHEHNSA 1 COXPAHEHWA UMITYJIBCA, DHEPTUN U
MOMEHTA NMITYJIBCA Wmnynbc MaTepranbHON
TOUKH Y MeXaHUUEeCKON CHCTeMbI, 3aKOH ero W3MeHeHHs1 U coxpaHeHus1. LleHTp macc
MeXxaHUUeCKOW CUCTeMBI U ypaBHeHHe ero JBiKeHus. KuHeTrnyeckasi sHeprus u
3aKOH ee U3MeHeHUs1. KoHcepBaTHBHbIe M HEKOHCepBaTHBHbIE CUibL. IloTeHIManbHas
sHeprusi. CBsI3b MeX/[y TIOTeHLIMaJbHOW SHeprueld 1 CUIol. 3aKOH U3MeHeHUs U
COXpaHeHUs1 T0JIHOWM MeXaHW4YeCKOM SHepruu cucreMel. MOMeHT UMITy/IbCa
MaTepHaTbHOM TOUKHM U MeXaHUUeCKON CHCTeMbI, 3aKOH er0 W3MeHeHHUs 1
coxpaHeHwusl. /JIek/

1.8

3aKOHBI U3MEeHeHNs] ¥ COXpaHeHUsI UMITyJ/IbCa, SHePruy U MOMeHTa uMnyJisca /I1p/

1.9

[TpoBepKa 3aKOHOB COXPaHeHUsl UMITy/IbCa ¥ SHEPTHH MPU coyAapeHuu Ten /J1ab/

1.10

JVMHAMUKA BPAITATEJIBHOI'O IBVDKEHNA TBEPIOT'O TEJIA

OCHOBHO! 3aKOH BpalljaTe/IbHOT'0 JBKeHUsI TBePJOro Tejla BOKPYT HelloJBKHOU
ocu. MoMeHT uHepLyH. BbruncieHre MOMEHTOB MHePLMH OHOPO/HBIX
cuMMeTpruHbIX Tesl. Teopema IlITeliHepa u ee mpuMeHeHue. KuHeTnueckast sSHeprust
BpallaTe/bHOrO [JBUKEHUs TBepP/IOro Tesa.

/JTex/

1.11

[vHaMuKKa BpallaTe/bHOrO ABKeHUs1 TBepAoro tena /I1p/

1.12

I/ISy‘-IEHI/IE AVHAaMHWKH BpalliaTe/IbHOT'0 ABWXXEHHs C ITOMOILBIO MasgsTHHUKA O6EP6EK3.
/JTab/

1.13

MastHuk Makcsenna. OnpefiesieHre MOMeHTa MHEPLUM Teq Y TIPOBepKa 3aKOHa
coxpaHeHus SHepruu. /J1ab/

1.14

MEXAHUYECKUE KOJIEBAHUSA

OripesienieHyie KosiebaHui. XapakKTepUCTUKH FaPMOHUYECKHX KosiebaHuid. dopmMyiia
CJI0KeHUsI IBYX TapMOHUYeCKUX KosiebaHui. [IpuMepsl KosiebaTe/TbHbIX CUCTEM:
TIPY’KUHHBIM, MaTeMaTH4eckKuii ¥ GU3NYeCcKuil MassTHUKH. Y paBHEHUe 3aTyXaloluxX
KosiebaHu# 1 ero pelieHre. XapakKTePUCTHUKH 3aTyXalOIINX KoiebaHui. Y paBHeHHe
BBIHYK/[€HHBIX KOJie0aHuii 1071 IefiCTBIeM rapMOHUYeCKH U3MeHSTIOLLelics1 BHEelLlTHe
CUJIbI U ero pellleHUe. fIBjieHHe pe30oHaHca.

/JTex/

1.15

MexaHuueckue Kosebanus /TIp/

1.16

OripesiesieHrie YCKOpeHUsl CBOOOJHOTO Ma/ieHus IPY ITOMOILM MaTeMaTHYeCKOoro
MasTHUKa. (OnpeaeneHre MOAYJ/ISI CABUTA C TIOMOLBIO TIPYKUHHOTO MasTHUKA.) /J1ab/

Pa3pen 2. 3JIEMEHTHI CIIEIIUA/TBHON TEOPUH OTHOCUTEJ/IBHOCTU




21

TTocTy/aThl CrieliyaabHON TEOPUM OTHOCUTEILHOCTH. ITpeobpa3oBanus JIopeHia.
CnepnctBus u3 ipeobpasoBanmii JlopeHiia. HTepBan Mexay cobbITHAMU. VIMITY/IbC B
CreLyasbHOM TeOPUU OTHOCUTEIbHOCTH. OCHOBHOM 3aKOH PeIsITUBUCTCKOMR
JVHaMMK{ MaTephalbHOM TOYKU. DHEeprus B CreljalbHOM TeOPUU OTHOCUTE/IbHOCTH.
/Cp/

14

Pa3pen 3. TEPMOJMHAMUMKA U MOJIEKYJ/IAPHAA ®U3UKA

3.1

SJIEMEHTBI TEPMOJVHAMUKU OCHOBHBIE OTpe/ieNieHNst
Y TIOHATHUS TepMOoZvHaMUKU. HyreBoe Hauaso TepMOIMHAMUKY U TTOHSTHE
TemIiepaTypbl. TepmoguHamMudeckue GyHKIMU cocTosiHYSA. [TepBoe Hauano
TepMoguHaMUKU. TertoeMkocTs. M3onponeccel. Bropoe Hauano TepMoAMHaMUKU B
pa3MuHbIX PopMyTUpOBKax. [ToHATHe TerioBoM MativHbl. KIT/T TerioBoi MallyHbI.
Lukn KapHo u Teopema KapHo. HepaBenctBo Knay3uyca. Sutponusi. TpeTbe Hauasio
TepMOJUHaMUKU. /JIek/

3.2

OripesienieHuie K03 QuLeHTa BI3KOCTH )KUAKOCTH 1o MeToay Ctokca. /J1ab/

3.3

3JIEMEHTBI CTATUCTUUYECKOM ®M3NKMU.

OCHOBHBIE T10J/10)KEHUsI KHHEeTUUYeCKOW TeOpHH U/easlbHOro ra3a. Y paBHeHus!
COCTOSIHUSI W/lea/IbHOTO U PeasbHOro rasa. Y paBHeHNe KUHeTHUeCKOM Teopuy ra3oB
Ins pasnenus. @azosoe npocTpaHcTBo. PyHKIMA pacnpesenenus. Knaccryeckas u
KBAaHTOBas CTaTUCTHKA. Pacnipesienenue Makceesia. bBapomeTpuueckas Gopmyiia.
Pacripesienenue Bosbrimana. IToHsATHe 0 KBaHTOBO cTaTUCTHKe bo3e-DiiHILTeliHa 1
®epmu-/Irpaka. CBsi3b SHTPOMUY C TEPMOJUHAMUUECKOW BEPOSITHOCTHIO. SIB/IeHHs
riepeHoca.

/JTex/

3.4

OripeiesieHrie OTHOILIEHHS TETIJIOEMKOCTeH ra3a MeTO/|0M a/jiabaTHuecKkoro
pacmmpenust. /J1ab/

3.5

OJieMeHTBI CTaTUCTUYeCKON PU3UKH. DIeMeHThbI TepMOJUHAaMUKH /T1p/

Pa3pen 4. 3JIEKTPUYECTBO 1 MATHETH3M

4.1

SJIEKTPOCTATUUYECKOE IIOJIE B BAKYYME

OneKTpUUeCKHii 3apsif, U 3MeKTPoCTaThuecKoe rosie. HarpsokeHHOCTh U MOTeHLHas
3/1eKTPOCTAaTUUeCKOro 11oJ/1st. CBOMCTBO CyIepIio3uLUH [i/1sl 3/1eKTPOCTaTHUeCKUX
nojieii. CBSI3b MeXX/y HalpPsDKEHHOCTBIO 3/1eKTPOCTAaTUUEeCKOr0 TI0JIsl U TIOTeHLIUaIoOM.
IToTOK BeKTOpa HarpsDKeHHOCTH 3JIEKTPUYECKOro 1107151 Yepe3 TIOBepXHOCTb U TeopeMa
I'aycca. IIpumeHeHre TeopeMsbl ['aycca K pacueTy 3/1eKTPOCTaTHUeCKUX MoJel.
TeopeMa 0 LIMPKYJISILIAY /151 BEKTOPA HAaNPSDKEHHOCTH 3JIEKTPUYECKOTO TI0JIST.

/JTex/

4.2

SJIEKTPOCTATUUYECKOE IIOJIE B ITIPOBOAHUKAX N JUSJIEKTPUKAX
OneKTpUYeCcKUi UMNO/b U 3/1eKTPUUECKUN AUTIO/IbHBIN MOMEeHT. JJUno/bHbIe
MOMEHTBI MOJIEKYJT iu3/IeKTpUKa. [To/sipHble U HernossipHble AU3/IeKTPUKH.
IMonspusanus fusneKTpukoB. Bekrop nonspusanuu. Teopema "aycca A/1st BekTopa
ToJIsipr3aLui. BeKTop 3/1eKTpryecKoro cMelljeHus. Y C/I0BUsI Ha rpaHulLle ABYX
ZI371eKTpUKOB. [IpOBOAHUKY B 3/1€KTPOCTaTUUECKOM T10J1e. D/1eKTPOeMKOCTh
yeJuHeHHOro poBo/iHMKa. KoH/leHcaTophl. DHeprusi CHUCTeMBI 3apsi/joB U
3/1eKTPUYeCKOro MoJIsl.

/Cp/

4.3

DmeKTpocTaTHUecKoe 1oJie B BaKyyMme U Bejectse /I1p/

4.4

VccnenoBanue 3/1eKTpocTaTidecKux rosieid. (M3yueHue 3akoHa Oma.) /J1ab/

4.5

TTOCTOSIHHBIN SNIEKTPUUYECKUM TOK

Y10BUS CyleCTBOBaHUS IOCTOSIHHOT'O 3JIEKTPUUECKOro Toka. Cua ¥ IJIOTHOCTh
TOKAa. Y paBHeHHeE HelpepbIBHOCTU. 3aKOH OMa 1/ OZHOPOAHOIO y4acTKa LieMu.
OneKTpoABIKY1as CU/la U HanpsbkeHre. 3akoH OMa /711 HeOJHOPOJHOIO y4yacTKa
uer. [TpaBuna Kupxroda. [Ipumepsl pacyeta pa3BeTB/I€HHbIX 3/IeKTPHUUECKHX Liereit
¢ romoiiibio npaBui Kupxroda. Pabota 1 MOIHOCT TOKA. 3aK0oH JIKoyis-JleHiia.
/JTex/

4.6

[MocTostHHBIN 3/1eKTpuueckuid Tok /T1p/




4.7

TTOCTOSAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEIIECTBE
MarnuTHas uHAyKLus. 3akoH bro-CaBapa-Jlaniaca, MarHUTHOe T0Jie ABYKYILErocs
3apsa, cuna Jlopenua, 3akoH Amriepa. TeopeMa 0 LMPKYJISILIUA [/Is1 BEKTOpa
MarHMTHOM MHAYKIMU U ee ipuMeHeHMe. Teopema I"aycca [ijis MarHUTHOTO TIOJISL.
/JTek/

4.8

MarHuTHble MOMEHTBI aTOMOB M MOJIeKyJ1. BeKTOp HaMarHMUeHHOCTH BelljecTBa.
TeopeMa 0 LIMPKYJIALWAY [/ BEKTOpAa HAMarHMUeHHOCTHU. MarHuTHast
BOCIIPUMMYHBOCTb U MarHUTHasl IPOHUL[aeMOCTh BelllecTBa. HanpspkeHHOCTB
MarHuTHOTO NoJist. TeopeMa O LIMPKYJISALIAY /11 BEKTOPbI HallPsDKEHHOCTH
MarHMTHOTO IOJIS. Y CJIOBUS /Il MArHWTHOT'O T10JI51 HA TPaHHLie paszena ABYyX Cpef,.
[JuamarseTvky, napamMarHeTuku. ®eppomarHeTvky. MarHuTHBIN TUCTepesnc.
Temneparypa Ktopu. ITpupoga deppomarsHeTusma.

/Cp/

4.9

[TocTosiHHOE MarHUTHOe 110J1e B BaKyyMe U BellectBe /I1p/

4.10

OrnpefeneHye OTHOLLEHUS 3apsi/ia 3J1eKTPOHA K ero Macce MeTO/|0M MarHeTpoHa.
(OripesienieHre TOpPU30HTAILHON COCTAaBJISIIOLLE MHAYKIIMA MarHUTHOTO 0/t 3eMJIH)
/JTab/

4.11

OripesiesieHrie paboTHI BHIXO/A /IEKTPOHOB U3 MeTasuia. /J1ab/

4.12

SJIEKTPOJVUHAMUKA

3aKOH 3/IeKTPOMAarHUTHOMN HHAYKIMK. [IpaBusio Jleniia. Criocobbl H3MeHeHuUst
MarHWTHOTO 10TOKa. I1prpo/ia 3/1eKTpoMarHuTHOM MHAYKLMY. SIBeHne
caMOMHAYKIMH. THAYKTUBHOCTE. B3anMHas nHAyKUYs. B3arMHas MHAYKTUBHOCTb.
Teopema B3anmMHOCTU. TOK cMeljeHUs. TeopeMa 0 LIUPKYJISLIMA MarHUTHOTO T10JI B
C/lyuae MPUCYTCTBUS MepeMeHHBIX 37IeKTPUUEeCKUX 1oJiell. Y paBHeHHs MakcBeria B
vHTerpanbHOH (opme. /JTek/

4.13

OnexTtpoavHamuka /I1p/

4.14

V3yueHue siBneHust B3auMHON UHAYKLUH.(CHSITHe KPUBOW HaMarHWYMBaHUs U TIET/IA
rHCTepeswca C MOMOIIIbI0 ocruiorpada.) /J1ad/

Pazpen 5. KOJIEBAHUA Y BOJ/IHBI

5.1

SJIEKTPMUYECKUE KOJIEBAHUA

KomnebarenpHelit KOHTYp. CBOOOAHBIE He3aTyXaroIIjye U 3aTyXarollye TapMOHUUECKIe
KosiebaHus1 B KonebareibHOM KOHTYpe. Popmyiia Ajist epro/a KoaebaHuit.
BbIHYX/]eHHBIE TADMOHHUECKUE KoslebaHus B KoyiebaTelbkHOM KOHTYype. SIBjieHue
pe3oHaHca. [TepeMeHHbIM TOK. AKTUBHOE, MH/JYKTHBHOE U €MKOCTHOE COTIPOTHBI/IEHHEe
B LIeMHY [TepeMeHHOro ToKa. PaboTa ¥ MOIIIHOCTh B LIETH NePeMeHHOr0 TOKa.
[JeiicTBytoliiee 3HaUeHUe TOKA M HamNPsDKEHUsI.

/TTex/

5.2

SJIEKTPOMAT'HUTHBIE BOJIHBI

JKcriepuMeHTaNbHOe MoJTyueHre 3/1eKTPOMarHuTHbIX BojH. CyliiecTBOBaHHE
3/IeKTPOMarHUTHBIX BOJTH KakK C/Ie/ICTBUE ypaBHeHUI MakcBeria.
JuddepeniyanbHoe ypaBHeHe 371eKTPOMarHUTHOM BOJHBL. CBsI3b MeXXAY
BEKTOpaMU HarpspKeHHOCTU 3/IEKTPUUeCKOr0 ¥ MarHUTHOTO T10J1el B
3/IeKTPOMarHUTHOM BosiHe. IIpesiomMsieHre 3/1eKTPOMarHUTHBIX BOJTH Ha TPaHULe
pasziena AByX cpefi. JHeprus U UMIYyJbC 3JIEKTPOMarHUTHBIX BOJTH.

/Cp/

Pazpen 6. OIITUKA

6.1

TF'EOMETPUYECKASA OIITUKA.

[NoHsiTHE CBETOBOTO Jlyua. 3aKOH MPSIMOJIMHENHOTO PaCIpOCTPaHEHUsI CBETOBBIX
Jiyuell B OHOPOAHBIX Cpeflax. 3aKOH OTpa)keHHUsl. 3aKOH MpesioMeHus. [IpuHLuUn
®epwma. [TonHoe oTpaxkeHure. LleHTprpoBaHHbBIE ONTHYECKHe CUCTeMBbI. [IpesiomsieHre
CBETOBBIX JTyUell Ha TOBEPXHOCTH chepruueckoro 3epkasna. [IpesioMmieHne cBeTa Ha
cepuueckoii MOBepXHOCTH pazfena JByx cpell. ToHKue nuH3b1. V306pakeHue
TIpeMeTOB C TIOMOLIBI0 TMH3. OCHOBHBIE ()OTOMETPHUYECKHE BeJTMUMHBI.

/JTex/

6.2

OJieKTpOMarHuTHbIe KosebaHust 1 BOJHBL ['eoMeTprueckast ontHka /I1p/




6.3

VMHTEPOEPEHIINA U IUDPAKIINA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. VIHTepdepeHIus cBeTa,
yC/I0BHE MaKCUMYyOB ¥ MUHUMYMOB. OnibIT FOHra. IHTepdepeHIyst cBeTa B TOHKUX
TUIeHKaX U M1acTiHKax. Onpenenenve audpakuuy. [TpuHnun [tolireHca- ®peHeris.
MeTop 301 @penens. Judpakius OpeHesnst Ha KPYTJIOM OTBEPCTUH U TUCKE.
HOudpakims ®payHrodepa Ha ogHo# miem. Judpakius OpayHrodepa Ha
IUGbPaKUUOHHOMN pelleTKe.

/JTex/

6.4

OUCIIEPCHUA U TIOJIAPU3ALIA CBETA

[Jucriepcus cBeta. DIeKTPOHHAs TEOPUsI AUCTIEPCHY CBeTa. EcTeCcTBeHHbIH 1
TIONIPM30BaHHBIHN CBeT. [Tosisipu3anyis cBeTa IIpy OTPKEHUH 1 TIPeJIOM/IEHHH Ha
rpaHMULIe ABYX AUSIEKTPUKOB. [IpOX0KEHIE CBETA Yepe3 aHU30TPOITHbIE KPUCTAIUIBL.
[Tonsipr3alvoHHBIe IPU3MBI U MTOJSIPOUABL. 3aKoH Mantoca. AHamu3
TIO/ISIPU30BAHHOTO CBeTa. BpallleHre II0CKOCTH TI0JISIpU3atiym.

/Cp/

6.5

Bosnnosas ontvka /I1p/

6.6

Nutepdepentus ceeta. Onbit FOHra. (V3MepeHMe JIUHHBI CBETOBOW BOJIHEI C
TIOMOIIbIO JU(paKLMOHHOM peltieTkn). (OnpesesieHre NoKa3aTers IpesioM/IeHHsT
CTEeKJ/Ia C TIOMOIIbI0 MUKPOCKOTIA). /JTab/

6.7

ITpoBepka 3akoHa Mamoca. (OnpezieneHue Ko3(@uijpeHTa moraomeHus Mpo3payHbIX
ten). (Onpe/eneHue yria MOJHOU NOsIpU3anium). /J1ab/

Pazpen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBASA OITTUKA

TenoBoe u3nyueHue U ero xapakrepuctuky. 3akoH Kupxrocda. 3akoHs! CredaHa -
Bosbimana v cmerenust Buna. @opmyiiel Penes-/xuHca u [1nanka. I'nroresa
ITnanka. @oTtoHbl. DoTo3ddekT. YpaBHeHHe DHHILTeNHA [/ BHELIHEro
¢dororddekra. DHeprusi u UMIy/bC GotoHa. [aBneHue cBeta. Ddpdext KommnToHa u
€ero sjieMeHTapHasi Teopysl. EJMHCTBO KOPITYCKY/ISIPHBIX 1 BOJIHOBBIX CBOMCTB
3J1IeKTPOMAarHUTHOT O U3J/TyYeHHUs.

/JTex/

7.2

Kganrogas omntuka /I1p/

7.3

3JIEMEHTHI KBAHTOBOM MEXAHUKU I ATOMHOW ®U3NKA

CrieKTpel aTOMOB ¥ MoJieKyJ1. CrieKTp aToMa Bofiopofia. Teopust aroma BOZ0OpOZa 1o
bopy. 'unore3a ge bpotins. CeoiicTBa BosH fie Bpoiinsi. CooTHoIIeHMe
HeorpefiesieHHOCTel [eif3eH6epra. BosHOBast (DyHKLHSI M ee BEPOSTHOCTHAS
uHTeprpeTanysi. Hab/rogaeMble BeTMUMHBI B KBAHTOBOM MeXaHUKe U UX U3MepeHusl.
Ob6uiee ypaBHenue 1Ipesunrepa. CranpoHapHoe ypaBHeHYe [IIpeauHrepa.
JpwxeHre cBOOOJHON YacTUIILI. JJBIKeHHe B TIOTeHIMAIBHOU siMe. [oTeHI[abHBII
6aprep. I'apMoHMUeCKHU OCIMINATOP. ATOM BOZOPOZA B KBAHTOBOW MexaHUKe. CriiH
anekTpoHa. CIIMHOBOE KBAaHTOBOE UMC/I0. [IpUHIMIT Hepa3mMYMMOCTH
TOX/|eCTBEHHBIX uacTull. depmMuoHbl 1 6030HEI. [Tepriouueckas CHcTeMa 3JIeMeHTOB
Menpeneesa.

/JTex/

7.4

OneMeHTBHI KBAHTOBOW MeXaHWKH U aTOMHOU ¢u3uku /T1p/

7.5

Oripeie/ieHre TeMITEPaTyPHOU 3aBUCHMOCTHA MHTEHCUBHOCTH U3/IyYEHUS] HUTH JIAMITBI
Haka/mBaHus. (M3ydeHre 3aKOHOB TEIIOBOTO U3/IyUeHHsI C TOMOIIBI0 IPKOCTHOTO
nupometpa.) /J1ab/

7.6

®oTo3¢dekT. (CHATHE BOIbTaMITIEPHOM, JIFOKCaMIIEpHOM U CTIEKTPaTbHOM
XapaKTepUCTHK (OTO3/IeMeHTa U onpejiesieHre paboTsl BBIXO/A 37eKTpoHa). /J1ab/

Pa3pen 8. PU3UKA ATOMHOTI'O AAAPA 1 3JIEMEHTAPHBIX UACTUI],

8.1

SJIEMEHTHBI ®V3NKN ATOMHOTI'O APA

HedexT Maccel v 3Heprus CBsizu sifpa. CrvH sijpa U er0 MarHUTHBIM MOMEHT.
SinepHble cunbl. Mogen sifipa. PafiioakTMBHOe U3/yueHye U ero BUJbl. -pacraf.
-U3/lyueHue. -u3nydeHue. SIaepHble peak{ui ¥ UX OCHOBHbIE TUIIBI. Peakijus fiesieHust
siapa. LlenHasi peakiuist AeeHusl. Peakiiysi CHHTe3a aTOMHBIX sifiep.

/Cp/




8.2 SJIEMEHTHBI ®N3NKN SJIEMEHTAPHBIX YACTUL], 2 6
Krnaccel s/ieMeHTapHBIX YaCTHIL U BU/bI X B3auMogelcTBuid. Knaccudukarys
3/IeMeHTapHBIX YacTHLl. [IpUHIIUIT Hepa3TMUMMOCTH TOXK/eCTBeHHbBIX yacTull. CIiiH U
[Ipyrye KBaHTOBbIE UKC/Ia 3/IeMeHTapHbIX. YacTHI[bl M aHTUYACTHUIIBI. BO30HBI 1
(hepMHOHBL. AZIDOHBI ¥ Me30HBI. JIenToHbI. TIpoMeKyTouHble 6030HbI. KBapku 1

TJIFOOHBI.

/Cp/

Paspen 9. CAMOCTOSATE/IBHASA PABOTA
9.1 [Togroroeka k nekuusm /Cp/ 1 16
9.2 IMoaroToBKa K jabopatopHbiM pabotam /Cp/ 1 16
9.3 INogroroska K npakTryecknM 3aHaTusm /Cp/ 1 16
9.4 BblInosiHeHre KOHTPOJIbHOM paboTsl /Cp/ 1 8,6
9.5 IMoaroroBka Kk nexkuusm /Cp/ 2 8
9.6 INogroroska K npakTryecknM 3aHaTusm /Cp/ 2 16
9.7 IMoaroToBKa K j1abopatopHbiM pabotam /Cp/ 2 16

Pa3pen 10. KoHTaKTHBIE Yachl Ha aTTECTALHI0

10.1 KourposbHast pabota /KA/ 1 0,4
10.2 3auet /K3/ 1 0,15
10.3 Koncynbranums nepep sx3ameHom /K3/ 2 2

10.4 Ok3ameH /KD/ 2 0,3

5. OOEHOYHBIE MATEPHAJIbBI

OLieHOUHBIE MaTepHasIbl /15l IPOBeeHMUst IPOMEXXYTOUHOH aTTeCTaliuy 00yJaroIixcsi IPpUBe/ieHbl B TIPUIOXKeHUH K paboyeii mporpamMme
JVCLUATITAHBL.

@DopMBbI ¥ BUAIbI TEKYILIEro KOHTPOJIS 10 AUCLUILIMHE (MOZAYJII0), BU/bI 3a/JaHUH, KPUTEPHUH UX OLieHWBAHMS, pacripeeneHye 6anios rno
BH/]aM TeKYI[ero KOHTPOJIS pa3pabaThIBarOTCs Mpero/jaBaTesieM JUCLMIUIMHEI C YUETOM ee CITelU(GUKH U JOBOJITCS [0 CBeAeHNs
00yJaromuXCcs Ha [IepBOM y4eOHOM 3aHSTHML.

Texy1Mii KOHTPOJIb YCIIeBaEMOCTH OCYIL|eCTBIISIeTCS MPero/jaBaresieM AUCLUIUIMHBL (MOAYJIsl) B paMKaX KOHTAaKTHOM paboThl 1
camocCToATeNnbHOI paboTe! obyuaronmxcs. s GUKCUPOBAHUS Pe3y/IbTaTOB TEKYILEro KOHTPOJISI MOKeT HCIo/b3oBaThest DMOC.

6. YAYEBHO-METOJUYECKOE 1 MTH®OPMAIIMOHHOE OBECITEYEHWE JUCHUIUIMHBI (MO/1Y JIs)

6.1. PekomeHnpyemas 1ureparypa

6.1.1. OcHoBHas uTepaTypa

ABTOpBI, COCTaBUTE/N 3arnaBue Wsparensc 3. agpec
TBO. TOII
JI1.1 |CasesnbeB U. B. Kypc obmeii ¢usmku. T. 3. KBaHToBast onTHKa. ATOMHast Cankr- https://e.lanbook.com/b
¢usvka. Pusmka TBepOro Tesa. Pu3rka aTOMHOTO sipa U ITetepOypr [0ok/106893
3/IeMeHTapHbIX YacTuLl: yueOHoe nocobue : Jlans,
2018
JI1.2 |CasesnbeB U. B. Kypc obme#i ¢usuku. T. 2. Dy1eKTpHUecTBO M MarHeTH3M. Caskr- https://e.lanbook.com/b
Boumbl. OriTrika: yuebHoe mocobue TTetepbypr |0ok/98246
: JlaHb,
2018




ABTOpBI, COCTaBUTETU 3arsiaBue W3paTensc DJ1. aapec
TBO. T'OlI
JI1.3 |CaBennes 1. B. Kypc o6iijeii ¢pusuku. T. 1. MexaHuka. MosiekysisipHast pusvka:  |CaHKT- https://e.Janbook.com/b
yuebHoe rocobue Ietepbypr |ook/113944
: JlaHb,
2019
JI1.4 |YepToB A.T'., BopobreB |O6ias ¢usnka Mocksa:  |http://www.book.ru/bo
A.A., Makapos E.®., KuoPyc, 0k/933946
O3epos P. I1., XpomoB 2020
B.U.
6.1.2. lonostHUTeIbHAA AUTEpaTypa
ABTOpBI, COCTaBUTENN 3arsiaBue W3paTtensc D1 agpec
TBO. IO
JI2.1 |Hlankapux W.IT., O6ias ¢usmrka. CO0pHUK 3a1au Mocksa:  |http://www.book.ru/bo
Kupbsinos A.IL., KHoPyc, 0k/933565
Ky6apes C.11., PasunoBa 2019
C.M.
JI2.2 |Bopobwer A.A., UepToB |3agauHuK 1o (Gusmke Mocksa:  |http://www.book.ru/bo
AT. KuoPyc,  |0k/920827
2017

6.2 TudopmanoHHbIe TeXHOJIOIMH, HCII0/Ib3yeMble IPH 0CYIIeCTB/IeHMH 00pa30BaTe/IbHOr0 MPoLecca Mo JUCHHILIHHE (MO/Y/II0)

6.2.1 ITepeueHb JTHLIEH3HOHHOTO H CBOOO/{HO PacpoCTPaHAeMOro NporpaMMHOro odecneyeHus

6.2.1.1|MS Office

6.2.2 IlepeueHs npogeccHoHATBHBIX 0a3 JJAHHBIX H HH(GOPMAI[MOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1|EcTecTBeHHOHayuHbIM 0Opa3oBaTe/bHbIN nopTast: http://en.edu.ru/

6.2.2.2| MexxayHapogHas rpodeccroHanbHast 6a3a JaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3|KoHCy/IbTaHT MIH0C

6.2.2.4|T'apant ACIIVDKT

7. MATEPVAJIbHO-TEXHNYECKOE OBECIIEYEHUE JUCIIUIUVIMHBI (MO1Y JIA)

7.1|YuebHble aytuTopyH [i71sl IPOBE/IEHNST 3aHSATHHN JIEKLIMOHHOTO THTIA, YKOMIIEKTOBAHHbIE CITeIMaTN3UPOBAaHHON MeOeNbio 1

TeXHHUUECKUMH CPeJICTBaMK 00yUeHUs: My/IbTUMeANIHOe 000pyA0oBaHye AJIs TIPeA0CTaBIeHus yueOHol nHbopMaLyy 60JIbLION
ayZIUTOPUH W/ 3BYKOYCH/IHBaloIiee 000pyjoBaHMe (CTaliOHapHOe W/ ITePEHOCHOE).

7.2|YuebHble ayAUTOPHH /IS IPOBe/IeHHs] 3aHATHI CeMUHapCKOT0 TUIIA, TPYIIOBBIX U UHVBU/Ya/IbHBIX KOHCY/IbTALUH, TEKYIIEro

KOHTDOJIS ¥ TIPOMEXXYTOUHOM aTTeCTalliy, YKOMIUIEKTOBAHHbIE CTIeIMaii3UpOBaHHON MeOe/bio M TEXHUIEeCKVMU CPeICTBAMHU
00yueHUsi: MyJIbTUMeUIHOe 000py/I0BaHKe W/W/K 3BYKOYCUIHBAOILee 000pyJoBaHUe (CTAaLMOHAPHOE W/ TIEPEHOCHOE)

7.3 HOMQLL[EHI/IH AJIA CaMOCTOSITe/IbHOU pa6OTLI, OCHallleHHbIe KOMHL}OTEPHOI‘/JI TeXHUKOU C BO3MOKHOCTBIO TIOAKJ/TFOUEeHUS K CeTH

"HUHTepHeT" ¥ 0OecrieueHreM JOCTYTIA B 3IEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTeIbHYIO CPely YHUBEPCUTETA.

7.4|TTomereHust 171 XpaHEeHUsI U IPOQUIAKTHUECKOT0 00CTy>KUBaHUSI yueOHOro 000py/J0BaHuUsS




7.5|/IabopaTopuu, OCHaIlleHHbIe CITelUaTbHBIM TabopaTOpHBIM 060PYAOBaHUEM:

7.6|/TabopaTopusi MeXaHWKH, BK/IIOUaroIias: 610K 3/1eKTpoHHbd ®M1/1, marinHa AtByga ®M11, masaTHuK Makceesia @M12,
YVHUBepCabHbIH MasTHUK @M 13,MasaTHIK Obepbeka PM 14, moayns FOHra 1 Moaynb casura @M 19, coymapeHye 1apoB
DdM17;

7.7|J1abopaTopust 371eKTpUIeCcTBa ¥ MarHeTH3Ma, BKItouaromasi: creHAbI TKO 3ieKTpruecTBa M MarHeTH3Ma, B TOM UHCIIe
ocupsuiorpagst C1-94, reHepaTopbl CUTHAIOB HU3KOYacTOTHbIe ['3-118, MCTOYHHMKY NUTaHMs1, Mara3vHbl CONPOTUB/IEHNH, Habop
Mogyneit OII3;

7.

=)

JlabopaTopusi ONTHKH, BK/TIOYAOLIIasi KOMIUIEKT ONTHYecKoro obopygoBanus PMC, B ToM uucie: 6a3bl ONTHUECKON CKaMbH,
TIOTYTIPOBOAHUKOBBIE JIa3ephl C FOCTUPOBOYHBIM MO/YJ/IeM, (DOTOMPHEMHHKY, HAOOP JTMH3, SKpaHbI C MacIITabHOW CeTKOM;
aBTotpaHcdopmatop ogHoda3Hei JIATP-2,5; KomMruiekT (osimid.




