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1. HEJIX OCBOEHUA TUCHHUIIIMHBI (MOJYJIS)

1.1

I_[eJ'IL IperiogaBaHus JUCOUILINHBI:

1.2

(dbopMupoBaHre y 00yJalomuXcsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHMST; HAYYHOTO MBIIICHHUS; IEJIOCTHOTO MPEACTABIICHUS O
(bM3UYECKUX 3aKOHAX OKPY)KAIOIIET0 MUPA B UX €IMHCTBE M B3aUMOCBS3U; HAaBBIKOB IIPMMEHEHHS HOJIOKEHUH (yHIaMEHTaIbHOM
(bV3HKY IPH PEIICHNH KOHKPETHBIX MPEAMETHO-TIPOMMITBHBIX 33129, TEOPETUUECKOM U MPaKTHYECKOW 0a3bl ISl YCIEIIHOTO
OCBOCHHS UMM CIIELUATBHBIX JUCIUIIIHH.

1.3

3amaun JUCIUITIINHBI:

1.4

— OCBOEHUE 00YJaIOIUMUCS 3HaHUH 00 OCHOBHBIX (DM3MUYECKUX SIBIEHUSX U IPOLECCAX, OCHOBHBIX (PU3MUECKUX BEIMYMHAX U
(bM3UYEeCKUX KOHCTaHTaX, OCHOBHBIX (PU3MUECKHX 3aKOHAX M TPAHHUILAX HX MPUMEHHUMOCTH, pyHIaMEHTAIBHBIX GU3HUECKUX
HKCIIEPUMEHTAX U UX POJIH B Pa3BUTHH HAYKH, HA3HAYEHUU ¥ NPUHLUNAX AEHCTBUA BaKHEHIINX (pu3nueckux npudopos;

1.5

— nproOpeTeHHe 00YYAIOIMMHUCS YMEHHUI 00BSCHUTh OCHOBHBIC HAOIIOIaEMBbIC TPUPOTHBIC U TEXHOTCHHBIC SBICHUS U 3P (EKThI
Ha 0a3e 3aKOHOB KJIACCUYECKOW U COBPEMEHHOW (DU3UKH;

1.6

— npuoOpeTeHne 00yYarOIIMMUCS YMEHUI U HABBIKOB UCIIOJIb30BaHUS METOIUKH (PU3MYECKUX U3MEPEHUH U 00paboTKH
OKCIIEPUMCHTAJIbHBIX TAHHBIX, UCIIOJIb30BAHUA METOIOB (I)I/ISI/I‘{GCKOFO MOJCIUPOBaHUA I PCHICHNUS KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHIECKUX 3a/1a4;

1.7

— nproOpeTeHHe 00yYaIOIIMHUCS HABBIKOB SKCIITyaTallid OCHOBHBIX TIPHOOPOB U 000PYIOBAHHS COBPEMEHHOM (HhH3HUIECKON
nabopatopru, 00pabOTKH M UHTEPIIPETUPOBAHUS PE3YJIbTATOB AKCIICPHUMEHTA.

1.8

2. MECTO JUCIHUIIJIMHBI (MOAY.JIsT) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Lukc (pasaern) OIT: [1.0.10

3. KOMIIETEHIIHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUIIVIMHBI (MO JIS)

OIIK-3 CriocobeH NpUMEeHsTh COOTBETCTBYIOMNI (PU3HKO-MaTeMaTHUECKUH anmapaT, METOAbI aHAIN3a U MOJEINPOBAHUS, TEOPETUIECKOTO
U SKCIIEPHMEHTAIBHOTO UCCIIEIOBAHUS IIPH PEIIEHHH NPO(eCCHOHANBHEIX 3a/1a4

OIIK-3.2

I/ICHOHLSyeT OCHOBHBIC IMMOHATHSA U 3aKOHbI €CCTCCTBCHHBIX HAYK JUISL PCIICHUS HpeZ[MeTHO-HpO(bI/IJ'H)HBIX 3ajJ1a4

SIBJICHHI;

OIIK-3.3 IIpuMeHsieT ecTeCTBEHHOHAYYHbIE METO/IbI TEOPETUIECKOI0 U 3KCIEPUMEHTAIBHOTO HCCIIEI0BAaHUS OOBEKTOB, IPOLIECCOB,

TIPOBOJUT SKCIIEPUMEHTHI 10 3a/JaHHOM METOAMKE M aHATU3UPYET Pe3yIbTaThl

B pesyabTaTe ocBOCHUS JUCUHMILIMHBI (MOY.151) 00yUarOLIUiics J0/KEH

3.1

3HaTh:

3.1.1

OCHOBHBIE OHSATUS U 3aKOHBI KJJACCUYECKON M COBPEMEHHOM (DM3UKU U MX POJIb B PELICHUU NIPEAMETHO-NPOGHIBHBIX 331a4;

3.12

METO/IBI TEOPETUYECKOTO U YKCIICPUMEHTAIIBHOTO UCCIICNOBAHMUS (PU3HYECKUX OOBEKTOB, TIPOLIECCOB U SIBJICHUMN, METOJUKY
MPOBE/ICHUS U 00PaOOTKH PE3yJIbTaTOB (PU3UIECKOTO IKCIICPUMEHTA

3.2

YMeTh:

321

HCIIO0JIb30BAaTh OCHOBHBLIC ITOHATHUA U 3aKOHBI (1)I/IBI/IKI/I JUISL pCIICHUA Hpe,[[MeTHO-HpOCI)I/IJ'ILHLIX 3aj1a4,

322

MIPUMEHSTH METOABI TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO HCCIIeJOBaHUS (PU3NUECKUX 0OBEKTOB, IPOLIECCOB U SBICHUH,
TIPOBOAUTE (pU3MUECKHE SKCTICPIMEHTHI 10 3aIlaHHOM METOINKe H 00pabaThIBaTh UX Pe3yIbTaThI

33

Baagern:

3.3.1

HaBbIKaMH IIPUMEHCHUSA OCHOBHBIX MTOHATHI 1 3aKOHOB KJIACCHUCCKOU U COBpeMeHHOﬁ (I)I/ISI/IKI/I UL pEIICHUSA IIPEAMETHO-
HpO(i)I/IJ'II)HLIX 3aJla4, HaBbIKaMH

332

MPUMCEHCHUS METOJ0OB TCOPETUYCCKOT'0 U DKCIIEPHUMECHTAJIILHOI'O UCCIICJOBAHNS (1)H3PI‘{€CKI/IX 06T)GKTOB, IpoLEeCCOB U ﬂBHCHI/Iﬁ,
HaBbIKaMH IIPOBCACHUS (I)I/ISI/I‘-IGCKI/IX OKCIEPUMEHTOB 11O 3aﬂaHHOI71 MCTOIUKE U O6pa6OTKI/I HX pE3yJIbTAaTOB

4. CTPYKTYPA U COJIEP)KAHUE JUCLUILIMHBI (MOY.JI5T)

Kon HanmeHnoBaHue pa3iesioB U TeM /BU/I 3aHATHS/ Cemectp / | Yacos | Ilpumeuanue
| saHsTHS Kvne
Paznen 1. DUSUYECKUE OCHOBbI MEXAHUKHA
1.1 KMHEMATUKA MATEPHAJIBHO TOUKU [Ipenmer u MmeToIBI 1 4

MexaHWKH. Mojenn MatepuaibHONH TOYKH U TBepaoro Tena. [lonsaTue cuctemsl
orcuera. BekTopHOE M KOOpJMHATHOE ONMCAHKE ABMKEHUS MaTEPUAIbHON TOUKH.
OCHOBHBIE KHHEMATHYECKUE XaPAKTEPUCTUKU MaTEPHAIILHON TOUKH: PainyC-BEKTOD,
nepeMelleHne, IPOHIeHHbIN My Th, CPEJHSS. U MTHOBEHHAs: CKOPOCTb, CPEAHEE U
MT'HOBEHHOE YCKOpEHHE, TaHT€HIIHaJIbHOE U HOpMaJIbHOE YCKOopeHHe. BpaiaTenbHoe
JIBIKEHHE MaTepraIbHON TOUKU. BekTopsI yriza moBopoTa, yriioBo CKOPOCTH U
YIJIOBOTO yCcKOpeHUsL. CBsI3b My YIVIOBBIMH U TMHEHHBIMH BeTMUMHaMU. /JIex/




1.2

Omnpenesnenne IOTHOCTH TBEPIOTO Tella MPaBIIBHOM reomerpraeckoit Gpopmer. /J1ab/

Kunemarunka mMatepuanbHoii Touku /IIp/

1.4

OCHOBbI JMHAMUKMU ITOCTYITATEJIBHOI'O IBUXKEHM S TEJIA
IToctynarensHoe neuxenue. Ilepsoril 3akoH Herotona. [loHsTHE MHEPTHOM MacChl
tena. Bropoii 3akon Hetotona u nonsarue cuisl. Tperuit 3akod Hetotona. Buner cu.
Cuna TSKeCTH, Cujla BCEMUPHOTO TATOTEHUS, CHIIAa YIPYTOCTH, CHIIAa TPEHUSI.
HeunepuuanbHeie cucteMbl oTcueta. [{eHTpoOeKHbIE CHUITBI MHEPIIUH U CHJTBI
Kopnomnuca. /Jlex/

1.5

OCHOBHI JAWMHAMHUKH IIOCTYNAaTCIbHOT'O ABUKCHUS TEJIa /Hp/

1.6

M3y4eHre 3akOHOB TMOCTYATEILHOTO JIBUKECHHUS ¢ IOMOIIbIO MalinHbl ATBya. /J1a6/

1.7

3AKOHbBI USMEHEHNA U COXPAHEHNW A UMITYJIbCA, DHEPTUN 1
MOMEHTA UMITVJIbCA Nmrrynibc MaTepranbpHOM
TOYKH ¥ MEXaHUYECKOH CHCTEMBI, 3aKOH ero U3MEHEHUsI U coxpaneHus. LlenTp macc
MEXaHHIECKOH CHCTeMBI M ypaBHEHHE €T0 IBIKeHUS. KnHeTnueckas sHeprust u
3aKOH ee M3MeHeHus. KoHcepBaTHBHBIE U HEKOHCEPBAaTHBHBIE CHUTBL. [oTeHIIMaIbHAS
sHeprust. CBS3b MEXK/y MTOTCHIMAIBHOMN SHEPTrUeH U CHIIOH. 3aKOH H3MECHEHHS U
COXpPaHEHHUS MOJHOH MEeXaHNYEeCKOH SHEPTUH CUCTEeMBI. MOMEHT UMITyIIbca
MaTCpI/IaJ'[BHOI‘/’I TOYKH U MEXaHUYECKON CUCTEMBI, 3aKOH €ro UBMCHCHUA U
coxpaneHus. /JIex/

1.8

3aKOHBI H3MEHEHHUS U COXpaHCHHUA UMITYyJIbCa, DHEPTUHU U MOMCHTA UMITYyJIbCa /Hp/

1.9

IIpoBepka 3aKOHOB COXpaHEHHs UMITYJIbCa U SHEPTHH IPH coyaapeHun e /J1ad/

1.10

JMHAMUKA BPAIHATEJIBHOI'O IBUXXEHHWS TBEPIOI'O TEJIA

OCHOBHOM 3aKOH BPaIlaTEIbHOTO JIBIKEHHS TBEPIOTO Tella BOKPYT HETOABIKHON
ocd. MoMeHT uHepIy. BerarcieHre MOMEHTOB HHEPITHH OHOPOIHBIX
cummeTpuuHbiX Tel1. Teopema [lteitnepa u ee npuMeneHre. Knnernueckas sHeprus
BpaLIaTeIHHOTO IBIKCHUS TBEPIOTO TEa.

/Jlex/

JlnHaMpKa BpalaTeIbHOTO ABIDKEHHs TBepaoro Tena /I1p/

1.12

W3yyeHne AMHAMUKH BpaIlaTeIbHOTO JBIKEHHS C TOMOIIBI0 MasiTHUKa ObepoOeka.
/J1ab/

1.13

MasThuk MakcBemna. OnpeeneHne MOMEHTa MHEPIMH Tell ¥ IPOBEpKa 3aKOHa
coxpaHeHust sHepruu. /J1ad/

1.14

MEXAHUWYECKUE KOJIEBAHU A

Onpenenenue konebanuii. XapaKTepUCTHKN TAPMOHUYECKUX Kosiebanuii. @opmyma
CJIOXKEHUS IBYX rapMOHUYECKUX KosieOaHuil. I[IpuMepsl koae6aTeIbHbIX CUCTEM:
MIPY>KHHHBIH, MATEMATHYECKHH 1 (PU3HICCKUA MasiTHUKU. Y paBHEHHE 3aTyXalOIIUX
KoJe0aHuH U ero perieHne. XapakTepUCTUKH 3aTyXaloIKX KoyeOaHuil. YpaBHeHUE
BBIHYK/JJCHHBIX KOJIe0aHU 10 1eHCTBUEM FrApMOHUUECKU U3MEHSIOIEICS BHELIHEH
CHJIBI U €TO peleHue. SIBieHne pe3onanca.

/JTex/

Mexanunueckue konedanwst /TIp/

Omnpenernenre yCKOPEHHs: CBOOOIHOTO MAISHHUsI IPH MOMOIIHA MATEMAaTHYECKOTO
MasTHuKa. /J1a6/

Onpenenenue MOLyJIsl CIBUra ¢ IOMOLIBIO MPY)KUHHOTO MasiTHUKA. /JIab/

Pazien 2. DJEMEHTBI CIELIMAJIbHOU TEOPUU OTHOCUTEJIbHOCTH

2.1

ITocrynarel cnenuanbHON TEOpUHM OTHOCUTENBLHOCTH. [IpeoOpa3oBanus JlopeHna.
CnenctBus u3 npeobpasonanuil Jlopenna. aTepBan mexay coobitusiMu. Mmmyisce B
CHENUaTbHON TEOPUH OTHOCUTENBHOCTH. OCHOBHOM 3aKOH PENATUBUCTCKON
JTUHAMHUKU MaTepHabHOM TOUKHU. DHEPrusl B CeUHUaIbHON TEOPHH OTHOCUTEIHFHOCTH.

/Cp/

14

Paznen 3. TEPMOJUHAMMUKA U MOJIEKYJIAPHAA ®U3ZUKA




3.1

OJIEMEHTbBI TEPMOJHAMUMKU OCHOBHBIE OIpeIeIeHUS
U HOHATHA TepMoAnHaMUKH. HyneBoe Hauano TepMOIMHAMUKY U TIOHATHE
Temieparypsl. Tepmonunamudeckue GyHKIMU cocTosiHus. IlepBoe Hauano
TepmoauHamuky. TemnoemkocTs. M3onponeccsl. Bropoe Hayano TepMOAMHAMUKY B
pasnuyHbIX popmynupoBkax. [Tonstue teruooit Manmuel. KI1J] TerioBol MaIuHbL.
Iuxn Kapuo u reopema Kapao. Hepasenctso Knaysuyca. Durponus. Tperse Hauano
TEPMOJTUHAMUKH. /JIex/

32

OnemeHTh! TepMoauHamuku /IIp/

33

Omnpenenenne ko3hPUIMEHTA BI3KOCTH XUAKOCTH 1o Metoxy Crokca. (Omnpenencaue
OTHOIICHHUS TETUIOEMKOCTE! Ta3a METOJIOM auabaTHYecKoro paciupenus). /J1a6/

34

SJIEMEHTbBI CTATUCTUYECKON OU3UKH.

OCHOBHBIE NOJIOKEHUSI KHHETHYECKOW TEOPUH MICATBHOTO ra3a. Y paBHEHUS
COCTOSIHUSI HI€ATILHOTO M PEANILHOTO Ta3a. YpaBHEHHE KHHETHUECKOH TEOPHHU Ta30B
[t naBienus. @azosoe npocrpancTBo. Pynkuus pacnpenenenus. Kimaccuueckas u
KBaHTOBas cTatucThka. Pacnpenenenne Makcsemna. bapomerpuueckas Gpopmya.
Pacnpenenenue bonbumana. [Tonsitue o kBanToBO# cratuctike bo3e-OiiHiTeiiHa u
®epmu-Zlupaka. CBA3b SHTPONHHU C TEPMOJUHAMUYECKON BEPOSITHOCTHIO. SIBICHUS
nepeHoca.

/JTex/

Pasznen 4. DJIEKTPUYECTBO U MATHETU3M

4.1

DJIEKTPOCTATHUYECKOE IIOJIE B BAKYYME

DeKTpuUecKuil 3apsi/ U 3JIEKTpocTaTHueckoe noste. HampshkeHHOCTh U ITOTEHIIHAI
INEKTPOCTATHYECKOTO 1M0Jisi. CBONCTBO CYNEPIO3UIINH ISl DICKTPOCTATUICCKIX
mosieit. CBA3b MEXK/y HAPSDKEHHOCTBIO 3JIEKTPOCTATHYECKOTO TIOJIS M TIOTEHITHAIOM.
TToTOK BeKTOpa HAMPSKEHHOCTH JIICKTPHYECKOTO MOJIS Yepe3 OBEPXHOCTh U TeopeMa
T'aycca. [Ipumenenue TeopeMsl ['aycca K pacuery dIIeKTPOCTATHIECKHUX MOJIEH.
TeopeMa 0 MUPKYJISIIIAK JJIsI BEKTOPA HAPSDKEHHOCTH DJIEKTPHYECKOTO TIOJIS.

/Jlex/

4.2

QJIEKTPOCTATHUYECKOE IIOJIE B ITPOBOJAHUKAX 1 ANDJIEKTPUKAX
DNEKTPUUECKHUHA AUIIONb U IIEKTPUUECKUI TUIOJILHBIA MOMEHT. [IUnoibHbIe
MOMEHTBI MOJIEKYJI TU3JIeKTpuKa. [TonsipHBIE U HEMOJIIPHBIE AUAIEKTPUKH.
Tonspu3zanus gusnextpukoB. Bexrop nomsipuzanuun. Teopema ["aycca mis BekTopa
noJisipu3any. BekTop aiekTprudeckoro cMemeHus. Y cIoBHsI Ha TpaHHIle IBYX
JIU3JIEKTPUKOB. I[pOBOTHUKY B 3JIEKTPOCTATHUECKOM I10JIE. DIEKTPOEMKOCTh
yeIuHeHHoro npoBoaHuKa. KonneHcaTtopsl. DHEprust CUCTEMBI 3aps10B U
3JIEKTPUYECKOTO MOJIA.

/Cp/

43

BHGKTPOCTaTI/I‘IGCKOC T10JIC B BAKyyMC U BCIICCTBE /Hp/

44

HccnenoBanue anekrpocrarnieckux nojei. (M3zyuenue 3akona Oma.) /J1a6/

4.5

MMOCTOAHHBIN DJIEKTPUYECKHN TOK

YcnoBus CyIIecTBOBaHHS IIOCTOSIHHOTO DJIEKTPUYECKOTo Toka. Chila M IIIOTHOCTh
TOKa. YpaBHEHHE HENPEePHIBHOCTH. 3akoH OMa 17151 OJHOPOIHOTO yYacTKa IIETH.
DNeKTPOABIKYILAs CHJIa U HanpshkeHue. 3akoH OMa it HeOTHOPOJHOTO Y94acTKa
nenu. [Ipasuna Kupxroga. [TpumMeps! pacuera pa3BeTBICHHBIX 3JCKTPHUCCKHX IIETICH
¢ nomouipto npasun Kupxroda. Pabora u momHocTs Toka. 3akon Jxoyns-JIenna.
/JTex/

4.6

IMocTostHuBII nexTpudecKui Tok /IIp/

4.7

IIOCTOAHHOE MATHUTHOE I1OJIE B BAKYYME 1 BEILIECTBE
MarnutHas uaaykuus. 3akoH buo-Casapa-Jlanaca, MarHUTHOE MO JBMKYIIIETOCS
3apsna, cuia Jlopenna, 3akon Amnepa. Teopema o HUPKYJISILUM JUI1 BEKTOpa
MarHUTHOUM HHIYKINH U ee mpuMeHenne. Teopema ["aycca it MarHUTHOTO TIOJTSL.
/JTex/




4.8

MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HAMarHM4eHHOCTH BEILECTBA.
Teopema 0 HMPKYJISLUY [yl BEKTOpa HAMarHUIEHHOCTH. MarautHas
BOCIIPUMMYMBOCTh ¥ MAarHUTHAS IIPOHUIIAEMOCTh BellecTBa. HanpskeHHOCTD
MarHuTHOTO 1oJis. Teopema 0 NUPKYJSIINY JUI BEKTOPHI HAPSKEHHOCTH
MarHuTHOTO I0JIs1. Y CJIOBUS JJIs1 MAarHUTHOTO 110JIs1 HAa TPaHHUIIE pa3/iena AByX Cpej.
JuamarneTuky, napaMaraeTuky. @eppoMarneTHky. MarHUTHBIN rucTepesuc.
Temneparypa Kropu. [Ipupoaa peppomaraernsma.

/Cp/

4.9

IocTosiHHOE MarHUTHOE MMOJIe B BakyyMme u Bemectse /[1p/

4.10

OmnpezelieHre OTHOIICHHS 3apsija JIEKTPOHA K €r0 Macce METOAOM MarHeTpoHa.
(Omnpenenenne ropu3oHTAIbHON COCTABILIIONIECH HHAYKIUM MarHUTHOTO TIOJIS 3eMIIN)
/J1a6/

4.11

DJIEKTPOJJMUHAMUKA

3akoH anekrpomarHuTHoW MHAYKIuu. [IpaBuno Jlenna. CriocoObl n3MEHEHUs
MarHuTHOro OToKa. IIpupona snekTpoMarHuTHOM MHIAyKIMU. SIBIeHNE
caMoMHAYKIUH. IHAyKTUBHOCTE. B3aumHuas nHayKuus. B3auMHuas HHAyKTHBHOCTS.
Teopema B3auMHocTH. Tok cmemnenus. TeopeMa 0 UUPKYJISILIMKM MAarHUTHOTO 1OJIS B
cllydae MPHUCYTCTBUS IEPEMEHHBIX dJIEKTPUIECKHX TMoJiel. YpaBHeHHsT MakcBeiia B
uHTEerpansHoi Gpopme. /Jex/

4.12

Onexrpoaunamuka /TIp/

4.13

Wzydenue siBieHns B3auMHOW MHAYKIHHU.(CHITHE KPUBOW HAMArHUYMBAHUS U TTETIIH
THCTEpe3uca ¢ MOMOIIbIo ociuiorpada.) /J1ad/

Pasznen 5. KOJIEBAHUSA 1 BOJIHbBI

5.1

OJIEKTPUYECKUE KOJIEBAHUM A

Koneb6arenbHbiii KOHTYp. CBOOOIHBIC HE3aTYXAMOIIHUE U 3aTyXAIOIINE TAPMOHUYECKUE
KoneOaHus B KojebaTenbHOM KoHType. DopMyiia 11 eprosa KoneObaHui.
BrIHYXIeHHBIE TAPMOHUYECKHE KOJIeOaHHs B KOJIeOaTeNbHOM KOHTYype. SIBieHne
pe3onanca. [lepemMeHHBII TOK. AKTHBHOE, HHAYKTHBHOE H EMKOCTHOE COIIPOTHUBIICHHE
B II€IIM IIEPEMEHHOr0 Toka. PaboTa ¥ MOIHOCTh B LIETIU [IEPEMEHHOTO TOKA.
JelicTByroniee 3HaUCHNE TOKA M HAIIPSHKECHHSL.

/JTex/

5.2

OJIEKTPOMATHUTHBIE BOJIHBI

DKCHEePUMEHTANBHOE MOy IEHHE DIEKTPOMATHUTHBIX BOIH. CyIleCTBOBaHUE
SIIEKTPOMArHUTHBIX BOJIH KaK CIIEJICTBHE ypaBHEHHH MakcBeuia.
HuddepenimanbHoe ypaBHEHHE JIEKTPOMArHUTHON BOJHBL. CBSI3b MEXKITY
BEKTOPAMH HAIPSHKEHHOCTH 3JIEKTPUYECKOTO U MATHUTHOTO MOJIEH B
9JIEKTPOMArHUTHOMN BoJHE. [IpesioMIIeHHe 2JIEKTPOMArHUTHBIX BOJIH Ha TPaHHIIE
paszerna JByX cpei. DHEpris U UMITYJIbC JJIEKTPOMArHUTHBIX BOJIH.

/Cp/
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Onpenenenue paboThI BBIXOA AIEKTPOHOB 13 MeTaiuia. (MccnenoBanue 3aTyxaromux
KosiebaHui B KostebareibHOM KOHTYpe). /J1ab/

Pazngen 6. OIITUKA

6.1

TEOMETPUYECKAS OIITHUKA.

IousiTue cBETOBOTO Jiyya. 3aKOH MIPSIMOIUHEHHOTO PACIPOCTPAHEHUS CBETOBBIX
Idydeil B OJHOPOAHBIX Cpelax. 3aKOH OTpa)KeHuUsl. 3aKOH npenaomiaeHus. IIpunnun
®epma. [Tonnoe orpaxkenue. LlenTpupoBanHble onTudeckue cuctemsl. [Ipenominenue
CBETOBBIX JIyueil Ha MOBEPXHOCTHU chepuueckoro 3epkana. I[Ipenomienue cBera Ha
cepuiecKoil MOBEPXHOCTH pasjielia IByX cpell. ToHKue JTUH3bI. M300pakeHne
IPEIMETOB C OMOIIEIO JHH3. OCHOBHBIE ()OTOMETPHUUECKHE BETHINHEI.

/JTex/

6.2

DNeKTpOMarHUTHBIC KOJIeOaHHsI U BOJIHBL | eomeTpuueckas ontuka /TIp/

6.3

MHTEPOEPEHIMA U JUOPAKINS CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJH. MHTEepdepeHuus crera,
yCIIOBHE MaKCUMYyOB H MUHIUMYMOB. OnbIT HOHTra. IHTEpdepeHtys cBeTa B TOHKUX
IJICHKaX U miactuHkax. Onpenenenne audpakuuu. [Tpunnun olirenca- @penens.
Meron 30H @penens. Audpakums OpeHerns Ha KPyTIIOM OTBEPCTHH U AUCKE.
Judpaxuus @paynrodepa Ha oauoit menu. udpakuus Opaynrodepa Ha
TU(QPaKIHOHHO peleTke.

/JTex/




6.4

JUCIEPCHUA U TTOJIAPU3ALIMA CBETA

Hucnepcus cBera. DiaeKTpoHHAas TEOpHUs AUCIIEpcHr cBeTa. EcTecTBeHHBIN 1
NoJsIpU30BaHHbIHA cBeT. [loagpusanys cBeTa Ipy OTPAXKEHUU U IPEIOMIICHUY Ha
rpaHulle ABYX JUNIEKTpUKOB. [IpoxoxkaeHue cBeTa 4epe3 aHU30TPOIHbIE KPUCTAILIBL.
[NonspuzanoHHble IPU3MBI U NOsIpouabl. 3akoH Mamoca. AHanu3

HOJISIPU30BaHHOTO CBETA. BpalieHue miockoCTH HOSIpU3aLiH.
/Cp/

6.5

Bonnosas ontuxka /I1p/

6.6

Unrepdepennus ceera. Onpit OHTa. (M3MepeHre JUTMHHBI CBETOBOH BOJTHEI C
MOMOIIBI0 AU PAKIMOHHON perieTkH). (OnpeencHne mokasaTess MpeIoMICHH
CTEKJIa C MOMOIIBbIO MUKpOCKoTa). /J1ab/

6.7

IIpoBepka 3akona Manroca. (Onpeznenenue KodpQHUIreHTa TOTJIOUIEHUS TPO3PaYHbIX
ten). (OnpeneneHue yria MOJIHOW Hosspu3amun). /J1ad/

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemnoBoe m3nmydeHune u ero xapakTepucTuku. 3akoH Kupxroga. 3akons! Credana -
Bonprmana n cmemenust Buna. ®opmyner Penes-/xunca u [Inanka. ['unoresa
IInanka. @oronsl. PoTo3ddexr. YpaBHeHue DiHIITEHHA 1715 BHEIITHETO
¢dotosddexra. DHeprus u umiynsc poTtoHa. JJapaeHue cBera. Dppext KomnroHa u
€ro syeMeHTapHas Teopus. EAMHCTBO KOPITYCKYJISAPHBIX U BOJIHOBBIX CBOMCTB
JIEKTPOMArHUTHOTO U3IIy4EHHS.

/J1ex/

72

KsanroBas onruka /TIp/

73

DJIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOM ®M3UKHU

Crextpsr aToMOB U MoJieKyJ. CriekTp aToMa Bomopoaa. Teopus atoma Bogopoza mo
Bopy. I'mnotesa ne bpoitnsa. Ceoiicta BonH nie bpoitns. CootHomeHue
HeompeneneHHocTelt ['eiisen6epra. BomHoBast (GyHKIUS U ee BEpOITHOCTHAS
nHTepnperanus. HabnroqaeMple BETMYUHEI B KBAHTOBOH MEXaHUKE M HX U3MEPEHUSL.
Oo6mee ypasaenue llpenunrepa. Cranmonapaoe ypaHenue llpenunrepa.
JBmxenne cBOOOIHOM YacTHIlbl. [[BHkeHHE B TOTEHITUALHOU siMe. [loTeHIMabHbIH
Gapwep. ['apMOHHUECKHI OCIUILIATOP. ATOM BOJOPO/a B KBAHTOBOW MexaHuke. CrinH
anektpoHa. CIMHOBOE KBAaHTOBOE YKCIIO. [IpHHIUN HEpa3IMYMMOCTH
TOXIIECTBEHHBIX YacTull. depMuoHBI 11 0030HBI. [lepromueckas cucremMa 3JIeMEHTOB
Meneneesa.

/JTex/

7.4

DOneMeHTHI KBaHTOBOI MEXaHUKH U aTOMHOH ¢u3uku /TIp/

7.5

OmnpenerneHne TeMIEepaTypPHON 3aBUCHMOCTH HHTCHCUBHOCTH M3JTYYCHHS HUTH JIAMITbI
HakanmBaHusL. (V3ydeHre 3aKOHOB TEIIOBOTO H3TYYEHHS C IOMOILBIO IPKOCTHOTO
nupomertpa.) /J1a6/

7.6

®dotorddexr. (CHATHE BOIBTAMIICPHOI, JIFOKCAMIIEPHOH U CIIEKTPaIbHOM
XapaKTepUCTHK (HOTOIIEMEHTA 1 OIpeieNieHre paboThI BEIXOAA 3JIeKTpoHa). /J1ad/

Paznen 8. ®PUSUKA ATOMHOI'O SIIPA 1 SJIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®U3NKHN ATOMHOI'O SAAPA

JedekTt Macchl U 3Heprust cBa3u sapa. CIMH sAApa ¥ er0 MarHUTHBIA MOMEHT.
SAnepusle cunbl. Mogenu aapa. PaguoakTuBHOE M3Iy4€HHE U €r0 BUABL. -pacnas. -
U3JIy4EHHE. -U3ITydeHue. SiepHble peakMu U UX OCHOBHBIE THIIbL. Peakuus neneHus

sapa. Lennast peakuust fenennst. Peakius CHHTE3a aTOMHBIX sIEp.
/Cp/

8.2

OJIEMEHTBI ®1U31KUN SJIEMEHTAPHBIX HACTUI]

Kraccel aneMeHTapHBIX YacTUI] M BBl X B3auMmoelicTeuid. Kinaccudukarnus
3JIEMEHTapHBIX YacThIl. [[prHIMT HEpa3TMIUMOCTH TOXKAECTBEHHBIX YacTull. CriiH U
JIpyTHE KBAaHTOBBIE YHCIIA DJIEMEHTAPHBIX. YacTUIB U aHTUYIACTULBL. BO30HBI 1
(hepmuonsl. Anponsl 1 Me30HBI. Jlenronsl. [IpomexyTounsie 6030Hb1. KBapku u
TJIFOOHBI.

/Cp/

Pazgen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

IMoxaroroska k sekiusam /Cp/

16




9.2 IMoarororka k adbopaTopHbiM padotam /Cp/ 1 16

9.3 [MoaroroBka k npakTudeckuM 3aHstusm /Cp/ 1 16
9.4 BeinonHeHne KOHTposIbHOHM padoTtst /Cp/ 1 8,6
9.5 IMoarororka k nekiusim /Cp/ 2 8

9.6 [MoaroroBka k npakTudeckuM 3aHstusm /Cp/ 2 16
9.7 [Moaroroska k nadoparopHsiM padotam /Cp/ 2 16

Pa3nen 10. KonTakTHBIE Yachl HA ATTECTALIUIO

10.1 KonrponbHas padora /KA/ 1 0,4
10.2 3auet /KD/ 1 0,25
10.3 Koncynpranus nepen sx3amenom /K3/ 2 2

10.4 Ok3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHUAJIbI

OnueHOYHBIC MaTePHAITBI IS IPOBEICHHS IPOMEKYTOUHOH aTTECTAIIMN 00yJaroIMXCs IIPUBEICHBI B IIPAIOKEHNH K paboueil mporpaMme
JVICTIUTIIAHEL.

DopMbI U BUJBI TEKYIIET0 KOHTPOJISI O JUCHUILIMHE (MOYJII0), BUBI 3alaHUH, KPUTEPUU UX OLCHUBAHUS, paclipeieneHue 0aLIioB Mo
BHUJIAM TEKYIIETO KOHTPOJIS pa3pabaThIBAfOTCS MPEIofaBaTeNIeM JUCIHILTHHEI C YUYETOM €€ CIIeU(UKH ¥ JOBOJATCS O CBEACHUS
00y4aroIuxcst Ha HEPBOM yUeOHOM 3aHATHH.

TexyIuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAETCS IPENOaBaTeNeM JUCIUIUINHEI (MOLYJIsL), KaK IPaBUIIo, ¢ ucroiab3oBanueMm DMOC
WITH ITyTeM TIPOBEPKHU MIChMEHHBIX paboT, MPeyCMOTPEHHBIX PAOOYNMH IIPOTrpaMMaMH AUCIHILTHH B PAMKaX KOHTAKTHOH pabOThI U
caMOoCTOATeNbHON paboThl oOyyaromuxcs. s GUKcupoBaHUs pe3yIbTaToOB TEKYIETO KOHTPOIS MOXKeET Hcnonb3oBathes DMOC.

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUILITUHBI (MOAY JIST)

6.1. PexoMennyemas aureparypa

6.1.1. OcHoBHas IUTEpaTypa

ABTODBI, COCTABHTEIH 3arnaBue W3znatensc . agpec
TBO. TOJI
JI1.1 |[Cagenbes 1. B. Kypc o6mieit pusuku. T. 3. KBanToBas ontuka. AtomHasi pusuka. | CaHKT- https://e.lanbook.com/b
®dusmka TBepaoro tena. dusnka aToMHOTO siApa U 3neMeHTapHbIX | [TerepOypr 00k/106893
qacTHI: yueOHoe mocodue : Jlanb,
2018
JI1.2 |Cagennes 1. B. Kypc obmieit ¢pusuku. T. 2. DIEKTpHUUECTBO U MarHETU3M. CaHkT- https://e.lanbook.com/b
Bounnel. Ontuka: yaebHoe nocobue ITerepOypr 00k/98246
: JIanb,
2018
JI1.3 |Cagenses 1. B. Kypc o6mieit pusukn. T. 1. Mexanuka. MonekynspHas pusuka: |CaHKT- https://e.lanbook.com/b
y4eOHoe mocobue ITerepOypr 0ok/113944
: Jlans,
2019




ABTOPBI, COCTaBUTEIH 3arnaBue Uznarensc Omn. agpec
TBO. TOI
JI1.4 |YeproB A.T'., BopoObeB |OGmas gusuka Mocksa: http://www.book.ru/bo
A.A., Maxkapos E.®., KnoPyc, 0k/933946
Oszepos P. I1., Xpomos 2020
B.W.
6.1.2. lonotHUTeIbHAS IUTEPATYPA
ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc On. agpec
TRBO. TOJT
JI2.1 |Hlanxapun W.IL., O6mas ¢usuka. COOpHHK 32124 Mocksa: http://www.book.ru/bo
Kupbsiros A.I1., KuoPyc, 0k/933565
Ky6apes C.H., Pazunosa 2019
CM.
JI2.2 |BopobbeB A.A., UepToB |3agauHuk o ¢usuke Mocksa: http://www.book.ru/bo
AT. KnoPyc, 0k/920827
2017

6.2 UHdopManHOHHBIE TEXHOJIOTHH, HCI0JIb3yeMble IIPH OCYILEeCTBICHUH 00pa30BaTeJbHOI0 Ipolecca Mo JUCHUIIUHE (MOIYJII0)

6.2.1 IlepeyeHb TNIEH3HOHHOTO U CBOOOIHO PACIIPOCTPAHIEMOr0 MPOrPAMMHOI0 obecreveHust

6.2.1.1

|MS Office

6.2.2 Ilepeyenb npodeccHOHANBHBIX 023 JAHHBIX U WHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHayuHbIH 00pa3oBaTenbHbli noprai: http://en.edu.ru/

6.2.2.2

MexayHapoHas npodeccuoHaibHast 6a3a qaHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

Koncynbrant mitoc

6224

T'apant ACITMXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIIMHBI (MOJY JIS)

7.1

VYueOHble ayIUTOPUH IS IPOBEACHHS 3aHATHH JICKIIMOHHOTO THIIA, YKOMIUIEKTOBAaHHBIE CIEIUATN3UPOBAHHON MEOETBI0 U
TEXHHYCCKHUMH CPEICTBAMHU O0YUYCHUS: MyJIbTHMEIUIHOE 000pYAOBaHUE IS IPEIOCTABICHHS YIeOHO!W HHPOPMAIIUH OOTBIION
ayAUTOPUH W/WJIH 3BYKOYCHIIMBAIOIee 000pyJ0BaHUe (CTAMOHAPHOE WITH IEPEHOCHOE).

7.2

YueOHble ayJUTOPUH [JIS IPOBEACHHS 3aHATHIH CEMHHAPCKOIO THUIA, IPYIIOBLIX ¥ MHAUBUIYAIbHBIX KOHCYJIbTALUN, TEKYILETO
KOHTPOJIS U IPOMEXKYTOTHOH aTTECTAINH, YKOMIUIEKTOBaHHBIE CIICNNATN3HPOBAHHON MeOENbI0 M TEXHHIECKUMHU CPEACTBAMHU
00yueHus: MyJIbTUMEUIHOE 000Py10BaHKE U/UIIH 3BYKOYCUIINBAIOIIEe 000py10BaHUE (CTAl[MOHAPHOE WU IIEPEHOCHOE)

7.3

Tomemenust 1J1sl CaMOCTOSTEIbHON paboThI, OCHANIEHHbIE KOMITBIOTEPHOH TEXHUKON ¢ BO3MOXKHOCTHIO TIOAKIFOYSHUS K CETH
"NutepHetr" u 00ecrieueHHEM JIOCTYIIA B AIEKTPOHHYO HH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHTETA.

7.4

TTomereHus i XpaHeHusI U PO(YUITAKTHIESCKOTO 00CTy)KUBaHUS Y4eOHOTO 000py T0BaHHUS

7.5

JlaGoparopuu, OCHaIlIEHHBIC CTICIUALHBIM JJA0OPATOPHBIM 000PYAOBAHUEM:

7.6

JlabGopaTopusi MEXaHUKH, BKIIFOYAIOIIast: OJ0K 1ekTpoHHbI ®M1/1, mammna AtByaa ®M11, mastark Makcemia @M 12,
yHuBepcanbHblil MasTHUK @M 13, masaTHrk O6epbexa M 14, moxyns FOHra n Mmoxyns casura ®M 19, coynapenue mapos
dM17;

1.7

JlaGopatopus >JIeKTpUYeCTBa U MarHeTU3Ma, BKiItodatommasi: ctenasl TKO anekTpudecTBa U MarHeTu3Ma, B TOM 4YHCIIe
ocuuiorpadel C1-94, renepaTopsl CUrHaIOB HU3KOUacTOTHbIE 1'3-118, HCTOUHUKY NUTaHUS, Mara3uHbl CONIPOTUBIICHUH, HA00D
Moyieit OIID;

7.8

JlaGopaTopusl ONTHUKH, BKIIOYAIOLIAsk KOMIIIEKT onTuueckoro obopynosanus PMC, B Tom uucie: 6a3bl ONTHUYECKON CKaMbH,
HOJTyTIPOBOAHUKOBBIE Ja3€Phl C FOCTUPOBOYHBIM MOJyJIeM, GOTONPHUEMHUKY, HAOOP JIMH3, SKPaHbl C MacIITaOHOM CETKOM;

aBTroTpaHchopmarop ognodazusiil JIATP-2,5; komiuiekT ¢osuiuii.




