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1. IIEJTM OCBOEHUSI I CLIUILJIMHBI (MOY.JI5T)

11 ]_leIIB npenojgaBaHud JUCHUITINHBI:

1.2(popmupoBanue y 00y4aromuxcsi €CTeCTBEHHOHAYYHOTO MUPOBO33PEHHST; HAYYHOTO MBIIUICHUS; LETOCTHOTO
MPECTABICHUS O PU3MYECKHX 3aKOHAX OKPYXKAIOIIEr0 MUPa B UX €MHCTBE U B3aUMOCBS3HU; HABBIKOB IIPUMCHEHHS
NOJIOKeHU T hyHAaMEeHTaIbHON (U3MKY PU PEIEHHN KOHKPETHBIX MPeIMETHO-TIPOGHIBHBIX 33/1a4; TEOPETHUECKOH U
MPaKTUYECKOM 0a3bl I yCHEIHOTO OCBOCHHUS MMH CIICIHAIbHBIX JTUCIMIUIMH.

1.3|3amaun AUCIUIUIMHEL:

1.4(— ocBoeHHe 00yYaIOMIUMHUCS 3HAHUN 00 OCHOBHBIX (PU3UUCSCKUX SBICHUAX U MPOIIECCAaX, OCHOBHBIX (DM3UYECKHX BEINUHNHAX
U QU3MYECKHUX KOHCTAHTaX, OCHOBHBIX (PU3MYECKHUX 3aKOHAX M IPAHUIAX HX IPHUMEHHUMOCTH, (yHIaMEHTAIBHBIX
(hU3MYECKUX IKCIIEPHUMEHTAX M UX POJIU B PA3BUTHU HAYKH, HA3HAUCHUU W TPUHIHIIAX JTSHCTBHS BOKHEHIINX QU3HISCKUX
pubOpOB;

1.5(— mpuobperenne 00yJalOMUMHKCT YMEHHH OOBSICHUTH OCHOBHBIC HAOII0JaeMbIe IPUPOIHBIC U TEXHOTCHHbIC SBICHUS U
3¢ dexThl Ha 0a3e 3aKOHOB KIIACCHYECKOM U COBPEeMEHHOM (pr3uku;

1.6(— mpruoOperenne 00y4alOMUMHUCS YMEHHI 1 HABBIKOB UCTIONB30BAHUS METOAUKH (DU3HUECKUX H3MEPEHHN H 00pabOTKH
9KCHEPUMEHTAIILHBIX JaHHBIX, HCIIOIB30BAHUS METOJI0B (PU3UUECKOTO MOJCIHPOBAHUS IS PEUICHUS KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUYECKUX 337134,

1.7|— npuoOpeTeHne 00ydaromuMIC HaBBIKOB SKCILUTyaTallid OCHOBHBIX MPUOOPOB M 000PY/I0OBaHUS COBPEMEHHON
(usmueckoii 1adoparopruu, 00pabOTKU U HHTEPIIPETHPOBAHMUS PE3YJIBTaTOB SKCIIEPHMEHTA.

2. MECTO JUCHHATIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA30OBATEJIBHOM MPOTPAMMBI

Lukn (pasaen) OIT: [51.0.08

3. KOMIIETEHIIMHX OBYYAIOIETI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJINHBI
MOAYJIA)

OIIK-1 Crioco6eH periaTh HHXEHEPHBIC 331241 B PO(ECCHOHATBLHOI JIESITETBPHOCTH C UCTIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTH4YeCKOT0 aHAJIN3a ¥ MOJICIIUPOBAHUS

OIIK-1.2 IIpuMeHsieT OCHOBHbIE IIOHATHUS U 3aKOHBI €CTECTBEHHBIX HAYK IS PELICHHs IpeIMEeTHO-IPOQUIBHBIX 3a/1a4

OIIK-1.3 IIpumeHsieT ecTeCTBEHHOHAYYHBIE METObI TECOPETHIECKOT0 U IKCIICPUMEHTAIBHOTO UCCIEA0BaHMUS 00BEKTOB, IIPOLIECCOB,
SIBJIEHUI; IPOBOJUT SKCIEPUMEHTHI 110 33laHHOM METOAUKE U aHAIU3UPYET Pe3yIbTaThl

B pe3ysabTaTte 0cBOCHHS JMCHUILUINHBI (MOXYJIs1) 00y4YarOIHiics T0AKEH

3.1|3uarn:

3.1.1|ocHOBHBIE MOHATHS ¥ 3aKOHBI KITACCHYECKON U COBPEMEHHOW (DU3MKHU U UX POJIb B PEIICHUHU MTPEIMETHO-IPOPHIBHBIX 33124,

3.1.2|MeTo bl TEOPETUYECKOTO U SKCIEPUMEHTAILHOTO HCCIIE0BaHUS (PU3HUECKHX OOBEKTOB, IPOLIECCOB U SBICHUN, METOAUKY
MpOBeAEHUS 1 00pabOTKH Pe3yNIbTaTOB (PU3NIECKOTO HKCTIEPUMEHTA

3.2|Ymern:

3.2.1|ucnonp30BaTh OCHOBHBIC MOHATHUS M 3aKOHBI (DU3MKHU IS pEIICHHS IPEAMETHO-TIPO(UIIBHBIX 3a/1a4;

3.2.2|npuMeHATh METO/IbI TEOPETHUECKOTO M SKCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS (PU3HUECKIX OOBEKTOB, MPOIECCOB U SIBIICHHIA,
MPOBOIUTH (PU3UUECKHIE IKCIICPHUMEHTBI 110 33J]aHHOH METOIMKE 1 00pabaThiBaTh UX PE3yJIbTATHI

3.3|Baanersn:

3.3.1|HaBEIKaMH IPUMEHEHHS OCHOBHBIX TIOHATHI U 3aKOHOB KITACCHYECKOI U COBPEMEHHOI (DM3MKH AT PeLIeHHS IIPeIMETHO-
npodIBHBIX 3a1a4;

3.3.2|HaBbIKaMU TIPUMEHEHHSI METOIOB TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS (PU3UUYECKUX OOBEKTOB,
MPOLIECCOB U SIBICHUH, HABBIKAMH MPOBEICHUS (HU3MUESCKUX IKCIICPHUMEHTOB TI0 33J]aHHO# METOIMKe H 00pabOTKH UX

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI (MOAYJIS)

Kon HaumenoBaHue pa3jieioB U TeM /BU/I 3aHATHS/ Cemectp / | Yacos | Ilpumeuanue
3aHATHA Kypc

Pazpea 1. PUSHYECKHUE OCHOBbBI MEXAHUKH

11 KUHEMATHUKA MATEPUAJIBHOM TOUKHU 1 2
IIpenmer 1 MeToabI MeXaHUKH. Mozenn MaTepuanbHOM TOYKH U TBEPIOTO Tea.
[TonsaTHe cucteMsbl oTcueTa. BeKTOpHOE U KOOPAMHATHOE ONMCAHKNE ABHIKCHHUS
MaTepHaabHOM Touku. OCHOBHbIE KHHEMAaTHYECKHE XapaKTEPUCTHKH
MaTepUaTbHOU TOUKHU: PaJNyC-BEKTOpP, IEPEMEIICHHE, PONICHHBIN MTyTh,
CPEeIHsAsS U MTHOBEHHAs! CKOPOCTb, CpE/IHEE 1 MTHOBEHHOE YCKOPEHHE,
TaHreHIMAIBHOE U HOpMAIIbHOE YCKOpeHue. BpaiaTenbHoe JBUKEHHE
MaTepHaIbHOM TOukU. BeKTOpHI yriia moBopoTa, yriioBOi CKOPOCTH U YIIIOBOTO
yckopeHusi. CBsi3b MEXK]y YIIIOBBIMH U JINHEHHBIMU BeJTHUMHAMU. /JIex/




1.2

Ornpejienenue MIOTHOCTH TBEPAOTO TeNa IPABHIbHON FeOMETPUYECKOM GOpMBL.
/Cp/

13

Kunemaruka marepuansHoi Touku /T1p/

1.4

OCHOBbBI AMHAMMUMKMU ITOCTYITATEJIBHOI'O IBXXEHU A TEJIA
[ToctynarensHoe npmxenue. [lepsriil 3akoH HeroToHa. [loHsTHE HHEPTHOM MacChl
tena. Bropoii 3akon HetoToHa u nonsitue cuibl. Tpetuit 3akoH HetoToHa. Buast
cut. Cuna TSHKECTH, CHJIa BCEeMHUPHOT'O TATOTEHMS, CUJIa YIIPYTOCTH, CHJIa TPEHHS.
HewnnepuunanbHbie cucteMsl orcyera. L{eHTpoOeKHbIe CHUITBI MHEPIMH U CHJITBI
Kopwuomnuca. /JIex/

15

OCHOBEI JAVMHaMHUKU IMOCTYIIAaTCJIbHOTO ABMXKCHUA TEJIa /Hp/

1.6

H3yueHne 3aKOHOB II0CTYIIATENLHOTO JBHKEHUS C IOMOIIBIO MAIIMHEI ATBYIa.
/J1ab/

1.7

3AKOHBI UISMEHEHUSA U COXPAHEHWSA UMITYJIBCA, DHEPTUN U
MOMEHTA UMITYJIbBCA

Nmnynbc MaTepuaibHOM TOUKM U MEXaHUYECKOW CUCTEMBI, 3aKOH €r0 U3MEHEHHs
u coxpanenus. L{eHTp Macc MexaHUYeCKOW CHCTEMBI U ypaBHEHUE €TO JBUKCHHUS.
Kunernueckas saneprus u 3akoH ee u3MeHeHus. KoncepsatusHele 1
HEKOHCepBaTHUBHEIE CHITBL. [loTeHmansHas sHeprus. CBs3b MEXKIY
NOTEHIIHAILHOM sHeprueil u cuinoi. 3aKkoH U3MEHEHHUSI U COXPAHEHUsI TTOTHOM
MEXaHHYECKOW SYHEPTUN CHCTEMBI. MOMEHT MMITYJIbca MaTepUATbHON TOYKU 1
MEXaHMYECKOIM CHCTEMBI, 3aKOH €ro W3MeHEHHUs u coxpaHeHus. /Cp/

1.8

[TpoBepka 3aKOHOB COXpaHEHHS UMITYJIbCA U DHEPTUH ITpU coynapeHuu Ten /Cp/

1.9

JMHAMUKA BPAIIATEJIBHOI'O ABMXXEHWS TBEPOT'O TEJIA
OCHOBHOM 3aKOH BpPaIllaTeJIbHOTO JBHKEHHS TBEPJIOTO TeJla BOKPYT HEMOBIKHON
ocu. MoMeHT uHepIyH. BeraucieHre MOMEHTOB HHEPIUH OTHOPOIHBIX
cumMmeTpudHBIX Ten. Teopema llteitnepa u ee nmpumenenne. Kunetnueckas

SHEPrysl BPalIaTeIbHOTO JBHKSHHS TBEPAOTO Tela.
/Cp/

1.10

H3ydueHne TMHAMUKH BPAIIATEIbHOTO ABIKCHHS C IIOMOIIBIO MasSTHUKA
Ob6epbexa. /Cp/

111

Mastauk Maxkcsenna. Onpenenenie MOMEHTa HHEPIIUH TeJ U ITPOBEpKa 3aKoHa
coxpaHenus sHepruu. /J1a6/

112

MEXAHUYECKUE KOJIEBAHHM A

Onpenesnenue konebaHuil. XapakTepUCTHKHA TAPMOHHYECKHX KOJIeOaHuUH.
DopMya CI0KEHUs ABYX FapMOHHYECKUX KosebaHui. IIpumepsl konebaTenbHbIX
CHCTEeM: NPY>KUHHBINA, MaTeMaTHYeCKUil 1 GpU3nUeCcKuii MaITHUKH. Y paBHEHHUE
3aTyXalolKX KoseOaHUH U ero pelenue. XapakTepUCTUKU 3aTyXaloIuX
KonebaHuil. YpaBHeHNE BEIHYKICHHBIX KOJIEOaHUH MO IeHcTBHEM
rapMOHUYECKH U3MEHSIOLIEHCS BHEITHEN CUIIBL M €T0 pelleHue. SIBieHue
pe30HaHca.

/Cp/

1.13

OmnpeneneHue yCKOPEHUst CBOOOTHOTO MaJeHHUs MIPU MMOMOLIH MaTEMAaTHIECKOTO
MmasitHuka. /Cp/

1.14

OnpenesieHne MOLyJIst CIIBUTA C MTOMOILBIO MPYXKUHHOTO MasitHuKa. /Cp/

Paznen 2. TEPMOJUHAMUKA U MOJIEKYJISIPHASL ®U3UKA

2.1

OJIEMEHTBI TEPMOJAMNHAMUKHA

OcHOBHEBIE ONPEACIICHUSA U IOHATUSA TCPMOJUHAMUKH. HyHCBOC Ha4yaJio
TEpPMOAMHAMUKH U MOHATHE TeMIepatypsl. TepMoauHaMrieckie GyHKINU
coctosiHus. [lepBoe Hawano TepMoAMHAMUKH. TermnoeMKkocTs. M3ompoueccsl.
Bropoe Hauano TepMOAMHAMUKY B pa3iuuHbIX popmynuposkax. [lonsrue
terioBoit mamuHbl. KITJI TeruioBoit mammasl. Lukn Kapao u Teopema Kapno.
Hepasencrso Knaysuyca. Ourponus. Tpetbe Hauano repmoaunamuxu. /Cp/

2.2

Omnpenenenue k03GGUIEHTA BI3KOCTH XUAKOCTH 10 MeToay Crokca. /Cp/




2.3

SJIEMEHTBI CTATUCTUYECKOM OU3UKU.

OCHOBHBIE M0JIOKEHU KWHETUYECKOM TEOpPHUHU HJICalIbHOTO ra3a. Y paBHEHHUS
COCTOSIHUS UJICaJIbHOTO U PEalIbHOTO ra3a. Y paBHEHHE KHHETHYECKOW TeOpruu
ras3oB ans gasieHust. @a3oBoe npoctpaHcTBO. OYHKIUSA paclpeaeeHUs.
Knaccuueckas u kBanToBas cratucTika. Pacnipenenenie Makcsera.
Bapomerpuueckas popmyna. Pacnpenenenue bonbimana. [ToHsiTHEe 0 KBaHTOBOU
craructuke boze-Oiinmreitna u ®@epmu-/upaxa. CBs3b SHTPOIIUH C
TePMOJUHAMHYECKOHN BEPOSITHOCTHIO. SIBIEHNUS TIEpeHoca.

/Cp/

2.4

OmnpeeneHue OTHOICHHUS TEITIOEMKOCTEH Ta3a METOIOM aHabdaTHIECKOro
pacupenus. /Cp/

Paznen 3. SJIEKTPUYECTBO U MAI'HETU3M

3.1

OJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

DIeKTprUYecKuUif 3apsy U ANEKTpoCcTaTHIeCKoe oje. HampskeHHOCTD 1
HOTEHLIUAJI 3JIEKTPOCTATUYECKOTr0 1oJsl. CBOMCTBO CyNeprno3uLuu s
3NEKTPOCTATHIECKUX ToNIeil. CBA3b MEXKy HAPSKEHHOCTHIO
3JIEKTPOCTATUIECKOTO MOJISI U MOTeHIManoM. II0TOK BeKTOpa HalpsHKEHHOCTH
3NEKTPHYECKOT0 OIS Yepe3 MOBEPXHOCTh U TeopeMa ["aycca. [Ipumenenue
TeopeMsl ["aycca Kk pacueTy 3JeKTpOCTaTHUeCKHX nojel. Teopema o LUpKyISIIUN
JUISL BEKTOPA HAIIPSHKEHHOCTH ANIEKTPUYECKOTO MOJIS.

/JTex/

3.2

OJIEKTPOCTATHUYECKOE ITOJIE B [TPOBO/JHUKAX U JUDJIEKTPUKAX
DIEKTPUYECKHUIA TUTIONb U SJIEKTPUUECKUN TUIOTBHBIA MOMEHT. JIUMONBHBIE
MOMEHTBI MOJICKYJI JUDJICKTPHUKA. HOHﬂprle U HCNIOJIAPHBIC TUDJICKTPUKH.
[Monsipusarus AudIeKTpUKOB. Bektop nonstipusaruu. Teopema Faycca st
BEKTOpa MOJSPH3aLii. BEKTOp 3JIeKTPHYECKOrO CMEIeHNUsI. Y CIIOBHS HA TPAHHIIE
JIBYX IMDJIEKTPUKOB. [IPOBOJJHUKHU B DJIEKTPOCTATHYECKOM MOJIE. DIEKTPOEMKOCTh
YEIMHEHHOTo IpoBoAHNKA. KoHaeHcaTophl. DHEpPrus CUCTEMBI 3apsiioB U
SIEKTPUYECKOTO OIS,

/Cp/

3.3

DnexTpocTaTHyecKoe Mone B BakyyMme U Bemiectse /IIp/

3.4

Hccnenosanue snexkrpocrarnieckux nosie. (M3yuenne 3akona Oma.) /J1a6/

3.5

MTOCTOSIHHBIN DJIIEKTPUYECKHN TOK

YcnoBust CynecTBOBaHUS MIOCTOSIHHOTO AJIEKTPUYecKoro Toka. Cuiia v IIIOTHOCTh
TOKa. YpaBHEHHE HEMIPEPHIBHOCTH. 3aKoH OMa AJisi OMHOPOTHOTO Y9IaCTKa IETH.
DNeKTPOABIDKYIIAs CHila M HanpsbkeHue. 3akoH OMa 1715l HEOAHOPOTHOTO y4acTKa
uenu. [Ipasuna Kupxroga. [Tpumepsl pacdyera pa3BeTBICHHBIX JICKTPUUCCKUX
nenei ¢ momomipio npasun Kupxroda. Pabota u MomHoCTs ToKa. 3aK0H
Joxoyns-Jlenua.

/Cp/

3.6

INOCTOAHHOE MATHHUTHOE IIOJIE B BAKYYME U BEIIIECTBE
MarnutHas uaaykuus. 3akoH buo-Casapa-Jlamiaca, MarHuTHOE 1oJI€
JBIDKYILErocs 3apsiaa, cuna Jlopenua, 3akod Ammnepa. TeopeMa o HUPKYJIALIUY AJIs
BEKTOpAa MarHUTHOM MHAYKIMM U ee npuMeHeHue. Teopema [aycca s
MAarHUTHOIO IOJIS.

MarHuTHbIE MOMEHTBI aTOMOB U MOJICKYJI. BGKTOp HaMaron4yc¢HHOCTH BCUICCTBA.
Teopema 0 LUPKYJSILUK [JIs BEKTOpPAa HAMArHUYEHHOCTH. MarHuTHas
BOCTIPMUMYHNUBOCTb 1 MarouTHass NIpOHUIAEMOCTb BCIIECTBA. Hal'lpﬂ)](eHHOCTL
MarHuTHOro nosist. Teopema o LUPKYJISILUY U1 BEKTOPbI HAMIPSKEHHOCTU
MarHUTHOTO MOJIs. Y CJIOBUS AJIsl MArHUTHOT'O T110JISL HAa TPaHHUIIE pas3/iena AByX
cpen. luamarueruku, napamaraeTuku. eppomMarseTukyu. MarHuTHbIH
ructepesuc. Temmeparypa Kropu. [Ipupona peppomaraernsma.

/Cp/
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3.7

OnpezeneHne OTHOILIEHHS 3aps/ia IEKTPOHA K €ro Macce MeTO/10M MarHeTpoHa.
(OmnpeneneHre TOPU30HTANBHOM COCTABISIOICH MHIYKIIUH MATHUTHOTO TOJIS
3emun) /Cp/

3.8

Omnpenenenue paboThl BBIX0/1a IEKTPOHOB U3 MeTaiia. /Cp/




3.9

QJIEKTPOJJUHAMUKA

3akoH 3nekTpoMarHuTHOM uHaykiuu. [IpaBuio Jlenna. CriocoObl H3MEHEHHUs
MarHuTHOTro noroka. [Ipuposa snexTpoMarHuTHON MHIAYKUUH. SIBIeHNe
camonnayknun. aayktuBHOCTh. B3anmuas nuaykuus. Bzanmuas
HMHIYKTUBHOCTb. TeopeMa B3aumHocTH. Tok cMemienus. Teopema 0 LUPKYISIUT
MarHUTHOTO MOJIS B CIIy4ae MPUCYTCTBHSI IEPEMEHHBIX IEKTPUUECKUX MOJIei.
YpaBHeHUs MakcBeila B UHTerpanbHoil popme. /JIex/

3.10

W3zyuenue sBieHus B3auMHON HHAYKIMUU.(CHATHE KPUBOHM HAMarHUIMBaHUS U
MIETJIM TUCTEpEe3nca ¢ MOMOIIbI0 ocmiuiorpada.) /Cp/

Pa3znen 4. KOJIEBAHUS 1 BOJIHBI

4.1

DJIEKTPUYECKUE KOJIEBAHU A

KonebarenbHbiii kKoHTYp. CBOOOIHBIC HE3aTyXaIOIIUE U 3aTyXaloIIHe
rapMOHUYECKHE KOIeOaHus B KosiebaTenbHOM KoHType. PopMyra st meprona
KosiebaHuil. BeIHYXIeHHBIE rapMOHHYECKUE KoeOaHus B KojeOaTeIbHOM
KOHTYype. SIBnenune pe3oHanca. [lepeMeHHbIN TOK. AKTUBHOE, HHAYKTHBHOE U
€MKOCTHOE COTPOTHBIICHHUE B IIENU TIEPEMEHHOT0 Toka. PaboTa u MOIIHOCTH B
LIeTH TIePEMEHHOT0 ToKa. JlelicTByIoIIee 3HaueHNE TOKA M HAlPSDKEHHUSI.

/Cp/

4.2

OJIEKTPOMATHUTHBIE BOJIHBI

DKCIepUMEHTANBHOE TTOJIYYeHHUE 3JIEKTPOMAarHUTHBIX BONH. CyIliecTBOBaHHE
9JIEKTPOMArHUTHBIX BOJIH KaK ClIEJICTBHE ypaBHeHUIH MakcBeruia.
JuddepeniyansHoe ypaBHEHHE 3J€KTPOMarHUTHOH BOJHBL. CBsI3b MEXIY
BEKTOPAaMH HAIPSDKEHHOCTH JIEKTPHYECKOr0 M MarHUTHOTO IT0JieH B
JJIEKTPOMArHUTHOI BosiHE. [IpesioMIeH e 2IeKTPOMarHUTHBIX BOJIH Ha TPAHHULIC
paszierna JByX CpeA. DHEpPrHs U UMILYJIbC JJIEKTPOMArHUTHBIX BOJIH.

/Cp/

4.3

HccnenoBanue 3aTyxaromux Konedanuii B kosebarensHOM KoHTYpe /Cp/

Pazgen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITUKA.

IMoHsTHE CBETOBOTO JIy4a. 3aKOH MPSIMOIIMHEHHOTO PaclpOCTPAaHEH s CBETOBBIX
Jy4eil B OJHOPOJHBIX Cpe/iax. 3aKOH OTPakeHHs1. 3aKOH mpestoMiieHus. [IpuHIunmI
®epma. TTonHoe otpaxenue. LIeHTpHUpOBaHHbIE ONTHYECKUE CHCTEMBI.
[MpenomieHne CBETOBBIX JTy4eil Ha MOBEPXHOCTH C(EPHUYECKOTO 3epKaa.
Ipenomnenne cBeta Ha cheprUIecKol MOBEPXHOCTH pa3ziena IByX cpeld. ToHKHe
smH3b1. M300paxkeHue MpeMEeTOB ¢ MOMOIIBI0 JTHH3. OCHOBHBIE
(boromeTprUeCKHe BEINIHHBIL.

/Cp/

5.2

WHTEP®EPEHIINA U AUDPAKIIA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH. IHTEpdepeHLrs cBeTa,
yCIOBHE MaKCUMYyOB ¥ MUHMMYMOB. OnbIT FOHra. MHTepdepenuns caera B
TOHKHX IIeHKaX U macTuHkax. Onpexnenenue pudpakmun. [Ipuamum I rolirenca-
Openens. Merox 300 @penenst. Judpaxuns Openens Ha KpyriioM OTBEPCTHH U
mucke. ndpakuus Opaynrodepa Ha onHol menu. Judpaknus Opaynrodpepa Ha
T(HPaKIMOHHON peleTKe.

/Cp/

5.3

JUCIIEPCHA U ITOJIAPU3ALIVA CBETA

Jucriepcus cBera. DJIeKTPOHHAs TEOPHS AUCIIEPCHH CBETa. ECTeCTBEHHBIH 1
MOJISIPH30BaHHbIH cBeT. [losipu3alys cBeTa pu OTPaKEHHH M PEIOMIICHHH Ha
rpaHuLe JABYX AUAIIEKTPUKOB. [IpoxokaeHue cBeTa yepe3 aHu30TPOIHbIE
kpuctamsl. [lonspu3anroHHbIe TPU3MEI U TOJISIPOUIBL. 3akoH Maitoca. AHanm3
HOJIIPU30BAHHOIO CBETA. BpallleHne MI10CKOCTH MONIpU3aIuu.

/Cp/

5.4

Wurepdepennus ceera. Onbit FOHTa. (M3MepeHne IIMHHBI CBETOBOW BOJHBI C
MOMOIIbIO TUPPAKIIUOHHOM perieTkr). (OnpeaesacHne nokasaresst MpegoMICHH
CTEKJIa ¢ MOMOIIbIO MUKpocKoma). /Cp/

5.5

TIpoBepka 3akona Maitoca. (Onpenesienne Ko3pGUIIUSHTA OTIOMICHUS
npo3paunbix Ten). (OnpeneneHue yria mojiHon nonspuzanuu). /Cp/

Pazgen 6. 3JEMEHTHI CIEIIUAJIBHOM TEOPUU
OTHOCHUTEJBHOCTH




6.1

IToctynatsl cnenuanbHON Teopuu oTHOcUTENnbHOCTH. [IpeoGpazoBanus Jlopenua.
CnenctBus u3 npeodpasoBanuii Jlopenua. iHTepBan Mexy COOBITHSIMU.
Mmnysbe B cienuanbHOR TEOPHH OTHOCUTENBHOCTH. OCHOBHOM 3aKOH
PESITUBUCTCKON TMHAMUKHA MaTepUAIBbHON TOUKH. DHEPTUS B CHEIHATBEHON
TEOpUH OTHOCUTENbHOCTH. /Cp/
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Pazgen 7. KBAHTOBASI ®U3UKA

7.1

KBAHTOBAS OIITUKA

TennoBoe u3ydeHue U ero xapakrepuctuku. 3akoH Kupxroda. 3akons! Credana
- bonmpiimana u cmemenust Buna. @opmyiner Penes-/xunca u [lnanka. ['nmoresa
ITnanka. @oronsl. PoTorddexr. YpaBHeHne DUHIITEIHA 1711 BHEIIIHETO
doroaddekra. Jueprus u ummnyisc Gorona. Jarnenue ceera. dpdexkr Komnrona
U €ro dJIeMEeHTapHas Teopus. EMMHCTBO KOPIYCKYJISIPHBIX U BOJTHOBBIX CBOMCTB
3JIEKTPOMAarHUTHOTO U3JTy4EHUs.

/J1ex/

7.2

KsanroBas onuka /IIp/

7.3

SJIEMEHThI KBAHTOBO MEXAHUKU U ATOMHOM ®WU3UKI
CriekTpsl aTOMOB U MoJieKyJl. CriekTp aToMa Bogopoja. Teopus aToma BoopoJa
o bopy. I'unoresa ne bpoitnsa. Ceoiicta BoiH e bpoitns. CooTHomeHue
HeonpezenaeHHocreil ['elizenOepra. BonHoBast GyHKIUS U ee BEpOSTHOCTHAS
uHTepnperanys. HaGmogaemple BeTHYMHBI B KBAHTOBOI MEXaHUKE U HX
u3mepenus. O6mee ypasaenue lpenunrepa. CtaiimoHapHOe ypaBHEHHE
Ipenunrepa. J[BukeHue cBOOOAHON YacTUIbl. [IBHXKEHUE B IIOTCHIIHATIBLHOI sSIMeE.
ITorennmanbHblii 6apbep. ['apMoHMYeCKHH OCIMILIIATOP. ATOM BOAOpPOJA B
KBaHTOBOW MexaHuke. CrinH anekTpoHa. CIMHOBOE KBaHTOBOE Uncio. [lpuHin
HEePa3IMYMMOCTHU TOXKIECTBEHHBIX YacTHI. DepMUOHBI U 0O30HBI.
Ilepruonuueckas cuctema 31eMeHTOB MeHesneeBa.

/Cp/
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7.4

OrmpeienieHIe TeMIIepaTyPHOU 3aBUCHMOCTH MHTEHCHBHOCTH U3IIy9ICHUS HUTH
namibl HakamuBaHus. (M3ydeHne 3aKOHOB TETUTOBOTO M3ITYUIEHHsI C TOMOIIIBIO
SIPKOCTHOTO mupomeTpa.) /Cp/

7.5

Dotorddexr. (CHATHE BOIBTAMIIEPHOMH, JIFOKCAMIIEPHON M CIIEKTPAIbHOM
XapaKTepUCTHUK (HOTORIEMEHTA U ONpeieIeHHe padoThI BBIX0Ia IIEKTPoHa). /J1ab/

Paznen 8. PU3UKA ATOMHOI'O AAPA U DJIEMEHTAPHBIX YACTHUI

8.1

OJIEMEHTBI ®U3UKHU ATOMHOI'O S JIPA

JedexT maccsl 1 sHeprus cBsA3u sapa. CIuH sapa U ero MarHUTHBI MOMEHT.
Snepubie cunbl. Monenu sinapa. PaguoakTHBHOE U3JIy4Y€HHE M €70 BUJBL.  -pacraj.
-M3JIyueHHE. -u3TyueHue. SaepHble peakliuu U UX OCHOBHBIE TUIIBL. Peakuus
nenenusd sapa. Llennas peakuus neneHns. Peakuns cCMHTE3a aTOMHBIX sEp.

/Cp/
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8.2

OJIEMEHTBI ®U3NKHN 3JIEMEHTAPHBIX YACTUL]

Kracchl aneMeHTapHBIX YaCTHUI] U BUABI X B3auMojeicTeuii. Kinaccudukanus
3JIEMEHTapHBIX YacTull. [IpUHIMIT HEPa3IMYUMOCTH TOXKAECTBEHHBIX YaCTHI.
CnuH u Apyrue KBaHTOBBIE YHCIIa dJIeMEeHTapHbIX. YacTUIIBI 1 aHTHYACTHIIBL.
Bozonsl 1 pepmuonbl. Anponbl U Me30HbI. JlenToHbl. [IpoMexyToUHbIE OO30HBI.
KBapku u T100HBI.

/Cp/

Paznen 9. CAMOCTOSATEJIBHAA PABOTA

9.1

TTonroroBka k nekuusim /Cp/

9.2

IToaroroka k nabopaTopHbIM paboTam /Cp/

9.3

ToaroroBka k mpakTudeckuM 3aHsTusimM /Cp/

9.4

BoinonHeHne AByX KOHTPOJIbHBIX padot /Cp/

17,2

Paznen 10. KoHTakTHBIE Yachl HA aTTECTALMIO

10.1

KonTtponbusie pabotsr /KA/

0,8

10.2

3auer /KD/

0,25




10.3 Koncynpranus nepen sx3amenom /KD/ 1 2

10.4 Dx3amed /KD/ 1 0,35

5. OHEHOYHBIE MATEPHAJIbI

OrneHOYHBIE MaTepHaIbl JJIS IPOBEACHUS IPOMEKYTOYHOHN aTTecTallii 00yYaroIMXCsl IPUBEICHbI B IPUIIOKEHUH K pabodeit
IIporpaMMe JTUCLUILUIUHBL.

@DopMBI ¥ BU/IBI TEKYILET0 KOHTPOJIS IO JUCLHUILIMHE (MOJTYJIIO), BUJIBI 3aJaHUH, KDUTEPUU UX OLICHUBAHUS, pacupeieieHue 6aioB 1o
BU/IaM TEKYILETO KOHTPOJS pa3pabaThIBAIOTCS MperofaBaTeNieM AUCUUILINHEL C yI4ETOM ee ClIeNn(GHUKN U JOBOASATCS 10 CBEICHUS
o0yyaromuxcsi Ha IepBOM y4eOHOM 3aHSTHH.

Texymuii KOHTPONb YCIIEBAEMOCTH OCYIIECTBISIETCS MPerogaBaTeIeM JUCHUILIHHBI (MOAYIIS), KaK MPaBUIIO, C HCIONB30BaHIEM
OUOC uny myTeM NpoBepKH MUCbMEHHBIX pa0oT, IPEAYCMOTPEHHBIX paO0UYUMH TPOrpaMMaMHy JUCHUILTHH B PaMKaX KOHTAaKTHON
paboTHI M CAMOCTOSITENILHOM paboTHl 00ydaromuxcs. st GUKCHpOBaHUS pe3yIbTaTOB TEKYLIETO KOHTPOJISI MOYKET HCIIOJIb30BAThCS
OHUOC.

6. YYHEBHO-METOINYECKOE I THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUILJTUHBI (MOAY JIS)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHas IUTEpaTypa

ABTOpHI, 3arnaBue W3narensc 5. aapec
COCTABUTENN TBQ. TOI
JI1.1 |Casemses U. B. Kypc o6imeit ¢pmsukn. T. 3. KBanToBas onTuka. CankT- https://e.lanbook.com/book/106893
ATtomHas dusnka. Pusnka TBepaoro tena. Pusuka |I[letepOypr
aTOMHOTO sIIpa M 3JIEMEHTAPHBIX YacTHIl: yueOnoe |: JlaHs,
nocobue 2018
JI1.2 |Casemses U. B. Kypc o6meii ¢pmsukn. T. 2. DNeKTpuaecTBo U CaHKT- https://e.lanbook.com/book/98246
MarHeTu3M. BonHbl. Onrtuka: yue6Hoe mocobue IMerepOypr
: Jlanb,
2018
JI1.3 |Casemses U. B. Kypc obmeii ¢pmsuku. T. 1. MexaHuka. CaHKT- https://e.lanbook.com/book/113944
MonekynsipHas ¢puzuka: yuedHoe mocodue [eTepOypr
: Jlanb,
2019
J1.4 |YeproB AT, O6mas ¢usuka Mocksa: http://www.book.ru/book/933946
Bopobner A.A., KuoPyc,
Makapos E.®., 2020
Osepos P. I1.,
Xpomos B.1.



https://e.lanbook.com/book/106893
https://e.lanbook.com/book/98246
https://e.lanbook.com/book/113944
http://www.book.ru/book/933946

6.1.2. Jlono/IHUTe/ILHAS JIUTepaTypa

ABTODBI, COCTABUTEIH 3arnaBue U3zpnatensc Om. anpec
TBO. T
JI2.1 |Ianxapun W.II., O6mas ¢puzuka. COOpHUK 3a1a4 Mocksa:  |http://www.book.ru/book/933565
Kupesinos A.IL., KuoPyc,
Ky6apes C.11., 2019
Pazunosa C.M.
JI2.2 |BopobbeB A.A., 3a/1a4HUK 1O (pU3UKE Mocksa:  |http://www.book.ru/book/920827
YeptoB A.T'. KnoPyc,
2017

6.2 Un¢dopManmoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble P OCYIIeCTBJICHUH 00pa30BaTEJIHLHOI0 Mpomecca Mo JHCHUILINHEe

(Monya10)

6.2.1 IlepeyeHb JULEH3HOHHOI0 H CBOOOHO PACIIPOCTPAHSEMOr0 IPOrPAMMHOI0 o0ecneYeHus:

6.2.1.1

| Ubuntu

6.2.2 [lepeyennb mpogeccHOHATBHBIX 023 JAHHBIX U HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYYHBIH 0OpasoBarenbHbIi moprai: http://en.edu.ru/

6.2.2.2

MexmyHapoaHas nmpodeccnonanbHas 6a3a maHHbIx «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KOHCYJ'II)T&HT ILIXOC

6.2.2.4

Iapant ACIIOKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MOY JIST)

7.1

VYuebHble ayJUTOPUH IS IPOBECHUS 3aHATUH JIEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAHHbIE CIIELUAIN3UPOBAHHON MeOeNbIo U
TEeXHUYECKUMHU CPEICTBAaMU 00yUYeHUs: MyIbTUMEANIHOE 000pyI0BaHUE ISl IPEAOCTaBICHUs yueOHOH HHOopMauu
60JIbILION ayTUTOPHU U/UIIU 3BYKOYCUIIUBAOLIee 000pyA0BaHUE (CTALIMOHAPHOE UIIH IEPEHOCHOE).

7.2

Yy4eOHble ay TUTOPUH JUIS IPOBENCHHS 3aHATHH CEeMUHAPCKOTO THIIA, TPYIIOBBIX U MHAMBUIYAIBHBIX KOHCYJIBTALIUH,
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOTHOH aTTECTAINH, YKOMIUICKTOBaHHBIE CIIELHATN3NPOBAHHON MEOENIBIO U TEXHHIECKUMU
cpencTBaMU 00y4eHHs: MyJIbTUMEUIHOE 000pyI0BaHHE U/WIN 3BYKOYCUIUBAOLIEe 000pYyA0BaHUE (CTALIMOHAPHOE HIIH
MIEPEHOCHOE)

7.3

IMomerieHust Ui CAaMOCTOSITENBHON PabOThI, OCHAIIIEHHBIE KOMITBFOTEPHOH TEXHUKOW C BO3MOXHOCTBIO TIOIKITFOUYCHHUS K
cetn "MHTepHeT" M 0OecneueHreM 10CcTyna B 3JEKTPOHHYI0 HHPOPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

7.4

[Tomerenus i XpaHeHHUs U TPO(UITAKTHUECKOro 00CITy>)KUBaHHS y4eOHOro 000py10BaHUS

7.5

JlabopaTopyu, OCHAIIEHHBIE CIICLHAIBHBIM JIA00PATOPHBIM 000PY10BAHHEM:

7.6

JlaGoparopust MexaHWKH, BKITIOYAIOIIast: 0JIOK 35ekTpoHHbiii @M 1/1, mammnaa Ateyna @M1 1, mastauk MakcBemia ®M12,
yHHUBepcabHbIi MassTHUK DM 13, MasTHrK O6epOexka DM 14, moayne FOHra u Mmonyns casura ®M 19, coyaapenue mapos
OdM17,

7.7

JlaGopatopwus 37eKTprUYecTBa M MarHeTH3Ma, BKirovaromas: creHasl TKO anekrpudectsa 1 MarHeTn3Ma, B TOM YUCIIC
ocumiorpadst C1-94, renepaTopsl cUurHanoB HU3Ko4acToTHbIE ['3-118, NCTOYHNMKN TUTaHKS, Mara3uHbI CONPOTHBIICHUH,
Habop moayeit OI13;

7.8

JIabopaTop¥ys ONTHKH, BKIIOYAIOIIAst KOMIUICKT ONTHYecKoro obopynosanus PMC, B ToM umciie: 0a3bl ONTHYECKOIN CKaMbH,
HOJIYIIPOBOAHHUKOBBIE JIa3ePbl C FOCTUPOBOYHBIM MOYJIEM, DOTONPHEMHHKH, HA0OP JIMH3, SKPaHbI ¢ MAacCIITaOHOI CETKOM;
aBTOTpaHc(opmarop ogHodaszuelil JIATP-2,5; koMIuiekT Gomnauii.



http://www.book.ru/book/933565
http://www.book.ru/book/920827
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