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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Ilens npenogaBaHus OUCLHUILINHBL

1.2 | dopmupoBaHze y 00yHAIONIMXCS €CTECTBEHHOHAYYHOTO MUPOBO33PCHHMS; HAYIHOTO MBIIIICHHS; IIEJIOCTHOTO
IIPE/ICTABICHHS O (DM3HIECKIX 3aKOHAX OKPY)KAIOIIEro MIpa B MX €AWHCTBE U B3aHMOCBSI3H; HABBIKOB IPHUMEHCHHUS
MOJ0KEHUH (PyHIaMEeHTaTbHON (PU3UKHU MPU PEIICHUH KOHKPETHBIX MPEeIMETHO-MPO(UIBHBIX 3a1a4; TEOPETUUECKOH U
MIPaKTUYECKOI 6a3bl AJIS YCHELIHOTO OCBOCHUS MU CIIELUAIbHBIX AUCLMILIMH.

1.3 | 3amaun AUCLUTUINHEL:

14— OCBOEHHE O0YJaIONIMMHUCA 3HaHUI 00 OCHOBHBIX (DM3MYECKHX SBJICHUSIX M IPOIECCAX, OCHOBHBIX (PH3NIECKUX
BEJIMUMHAX U (PU3MUECKUX KOHCTAHTAX, OCHOBHBIX (PM3MYECKHUX 3aKOHAX U TPAHUIAX UX HIPUMEHUMOCTH,
(byHIaMEHTaIbHBIX (PU3UUECKUX IKCIIEPUMEHTaX M X POJIM B Pa3BUTHUH HAyKH, HA3HAUYCHUH M IIPUHIINIIAX JACHCTBUS
BaXHEHUIINX (PH3UIECKHUX TPHOOPOB;

1.5|- puoOpeTeHne OOYJAIONIMMUCS YMEHHH OOBSICHUTH OCHOBHBIC HaONIOMaeMble PHUPOIHBIC H TEXHOTCHHEIC
siBIIeHUS ¥ 9(h(eKThl Ha 6a3e 3aKOHOB KJIACCHYECKOW U COBPEMEHHOM (hU3UKH;

1.6 |- pruoOpeTeHne 0O0YJAIONMMHUCS YMEHHH M HaBBIKOB MCIOJIG30BAHUSA METOIUKH (DH3HICCKIX H3MEPeHUI U
00pabOTKM SKCIEPUMEHTAIBHBIX JAHHBIX, UCTIONB30BaHHU METOJI0B (PU3UIECKOTO MOJICITUPOBAHUS JIJISI PEIICHUS
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUYCCKHX 33/1a4;

1.7]— npuoOpereHne 00yJaoNIMUCA HABBIKOB KCIITyaTallMH OCHOBHBIX MPHOOPOB M 00OPYAOBAHUS COBPEMEHHON
¢duznueckoii naboparopuu, 06pabOTKH ¥ HHTEPIIPETUPOBAHUS PE3YNTATOB IKCIIEPUMEHTA.

1.8

2. MECTO JUCIUMIIVIMHBI MOAYJIAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

wukn (pazmen) OIT: | F1.0.10

3. KOMIIETEHIIMHA OBYYAIOIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS INCIUIIINHBI
(MOAYJISA)

OIIK-1 CriocoOeH yIuThIBaTh COBPEMEHHBIE TCHICHIIMN PA3BUTHS TEXHUKU W TEXHOJIOTUH B 00J1aCTH TeXHOChEpHOit
0e30MacHOCTH, H3MEPUTEITFHON M BEIYUCIUTEIBHON TEXHUKU, HHPOPMAIIMOHHBIX TEXHOJIOTUH MIPH PEIIEHUH THUITOBBIX 32124 B
obacTu npohecCHOHANBHON SSITEIFHOCTH, CBSI3aHHOM C 3aIUTON OKPYXKAIOLICH Cpebl U 00ecreueHneM 0e30MacCHOCTH YeI0BEKa;

OIIK-1.2 HpI/IMCHHCT OCHOBHBIC ITIOHATHS U 3aKOHBI CCTCCTBCHHBIX HAYK JJI PCHICHUA HpeI[MCTHO-HpO(bI/IJ'ILHBIX 3aga4

OIIK-1.3 IIpuMeHseT ecTeCTBEHHOHAYYHBIC METO b TEOPETHUECKOTO 1 AKCIICPHMEHTAIFHOTO UCCIEA0BAHUSI 00BEKTOB, IIPOIIECCOB,
SIBJICHUH, TPOBOIUT SKCIIEPUMEHTSHI [0 3aJaHHOI METOIUKE U aHATU3UPYET PE3yNbTaThl

B pe3yabTaTe 0cBOEHMS AUCHUILIMHBI (MOAYJIs1) 00ydalomuiicss J0JKeH

3.1 |3uare:

3.1.1 [ ocHOBHBIC OHATHSA U 3aKOHBI KIIACCHYECKOH M COBPEMEHHOW (DH3HKU U UX POJIb B PEIICHUH MPEIMETHO-TIPO(DIIBHBIX
3ajay;

3.1.2 | METOIBI TEOPETHUECKOTO U IKCIEPHIMEHTAIFHOTO UCCIEN0BAHUS (PU3MUECKUX OOBEKTOB, IPOIECCOB U SBICHUI],
METOANKY NPOBEECHHUS M 00PaOOTKH Pe3ylIbTaTOB (HH3HIECKOT0O SKCIICPHUMEHTa

3.2 | YMeTh:

3.2.1 [ ucrionp30BaTh OCHOBHBIC MOHSTHUS U 3aKOHBI (DU3UKHU JUTS PEIICHUS IPEAMETHO-IPOGUIBHBIX 3a/1a4;

3.2.2 | mpUMEHSTH METOABI TEOPETHIECKOTO U SKCIEPUMEHTAIIBHOTO HCCIeIOBAaHNUS (DH3UIECKIX 00BEKTOB, IIPOIECCOB H
SIBICHUH, TPOBOJUTH (prU3HUEcKre IKCIIEPUMEHTHI MO 33JaHHOM MeToJuKe H 00pabaThIBaTh UX PE3yIbTaTh

3.3 | Baagern:

3.3.1 | HaBBIKAMHU IPHMEHEHHSI OCHOBHBIX ITOHATHH M 3aKOHOB KJIACCHYECKON M COBPEMEHHOH (DM3UKH AT PEIICHUS IPEIMETHO-
Ipo(UIBHBIX 33/1a4;

3.3.2 | HaBabIKaM¥ MPUMEHEHUST METOJIOB TEOPETUUECKOTO M SKCIEPUMEHTAFHOTO CCIEeA0BaHMs (PU3NIECKUX 0OBEKTOB,
IIPOLIECCOB U SIBJICHUH, HABBIKAMM IIPOBEACHUS (PH3MIECKUX SKCIIEPHMEHTOB M0 3aJaHHOH METOUKE U 00pabOTKH HX

pE3ynbTaToB
4. CTPYKTYPA U COAEP KAHUE JUCHUIIIMHBI (MO Y.JIA)
Kon HaumeHnoBaHue pa3aesioB ¥ TeM /BU] 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATHSA / Kype

Pazgen 1. DU3NYECKHUE OCHOBbI MEXAHUKHA




1.1

KNHEMATHUKA MATEPUAJIBHOU TOYKHU IIpeamer u
METO/bl MEXaHUKH. MoJIelT MaTepuanbHoil ToukH U TBepaoro Tena. [lonsaTue
CHCTEMBI OTCUETa. BEKTOPHOE U KOOPIUHATHOE ONIUCAHUE JIBUXKEHUS
MaTepuanbHOi Touky. OCHOBHBIC KHWHEMATHIECKHE XapaKTePUCTUKU
MaTepUaJIbHOM TOUKHU: paJuyCc-BEKTOP, IEpEMEIIEHUE, TPOUIEHHBIN NYTh,
CpelHsIs U MTHOBEHHAs! CKOPOCTb, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHTCHLIUAJILHOE U HOPMaJIbHOE YCKOpeHue. BpamaTtensHoe qBmkeHne
MaTepUallbHON TOYKHU. BEKTOpBI yrila I0BOPOTA, YIIIOBOK CKOPOCTH U YIIIOBOIO
yckopenus. CBsi3b MEX/y YITIOBBIMHU U JIMHEHHBIMH BeJTMYUHAMH. /JIex/

1.2

Ormpezienenye MIOTHOCTH TBEPAOTO Tela MPaBUIIbHOM reOMeTpUYECKON
¢dhopmbr. /J1ab/

1.3

Kunemartnka matepransHoit Touku /T1p/

1.4

OCHOBbBI IMHAMUKU IIOCTYIIATEJIBHOT'O IBMXKEHU S TEJIA
IToctynarensHoe arxeHue. [lepBrrit 3akoH HptoroHa. [TonsiTHEe nHEPTHOM
Maccel Tena. Bropoii 3axon Hetorona u nonsitue cunsl. Tpetuii 3akon Herorona.
Bugst cun. Cuita TSKeCTH, CHIa BCEMHPHOTO TSTOTEHHS, CUJIA YIPYrOCTH, CHIIa
Tpenus. HenmHepumaneHble cucTeMbl oTcueTa. L{eHTpoOeKHbIe CHIIBI HHEPLUH U
cuisl Kopronuca. /Jlex/

1.5

OCHOBEI AWHAMHWKH TOCTYNATEIIbHOTO IBUKCHUA TEJIa /Hp/

1.6

W3yyeHre 3aKOHOB MOCTYIIATENEHOTO ABIKEHHS C TOMOIIIBIO MAIITHHBI
ATtByna. /J1a6/

1.7

3AKOHBI UIBMEHEHUA 1 COXPAHEHNWA UMITVJIBCA, DHEPTUHN U
MOMEHTA UMITYJIbCA Wmmrymnec
MaTepUalbHON TOUKH U MEXaHUYIECKON CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHUUECKOH CHCTEMBI M YpaBHEHHE €0 JBUKEHHUSI.
Kunerndeckas sHeprHs U 3aKOH ee M3MeHeHHs. KoHcepBaTHBHEIE U
HEKOHCepBaTHBHBIC CIUIBL. [ToTeHIanbpHas sHeprus. CBA3b MEXIY
MOTEHIMAJILHON SHEprueil u cuiaoi. 3aKOH U3MEHEHUSI U COXPaHEHUS MOJIHOM
MeXaHWYECKOH YHEPIHU CUCTEMBL. MOMEHT MMIYIbCca MaTEPHAIBEHON TOUKU U
MEXaHUIECKOW CHCTEMBI, 3aKOH €r0 H3MEHEHHUS U coxpaHeHwus. /JIek/

1.8

3aKOHBI H3MEHEHHUS M COXPAHCHUS HMITYJIbCa, JHEPTUH ¥ MOMEHTA
umnynsca /TIp/

1.9

IIpoBepka 3aKOHOB COXpaHEHHs HMITYJIbCA M SHEPTUH NP coyaapeHuu tei /J1ad/

1.10

JANHAMUKA BPAILIATEJIBHOT'O IBMXEHWA TBEPIOI'O TEJIA
OCHOBHOH 3aKOH BpamaTeIbHOTO IBMKEHHS TBEPAOTO Tella BOKPYT
HENOoABWKHOU ocl. MOMEHT uHepuuu. BeruncieHue MOMEHTOB HHEPLIUU
OJIHOPOJHBIX CUMMETpUYHBIX Tejl. Teopema [lITelinepa u ee nmpumeHeHue.
Kunernueckas sHeprust BpaIaTeabHOTO ABMKEHUS TBEPIOTO Tela.

/JIex/

JuHaMuKa BpalaTelbHOTO ABWKEHUS TBepaoro Tena /I1p/

I/I3yquI/Ie JAVMHAMHWUKU BpalIaTCJIbHOTO ABHKCHHU C MIOMOIIBIO MasiTHHUKA
Ob6epOexa. /J1ab/

1.13

MasitHuk MakcBenta. OnpezeneHie MOMeHTa HHEPLUH TeJl U IIPOBEepKa 3aKoHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHMHWYECKHE KOJIEBAHUA

Onpenenenue koyieOanuii. XapaKTepUCTHKHA TAPMOHIYECKHX KOJICOaHH.
Dopmyna CIIOKEHUS ABYX TapMOHUUYECKUX KojebaHuil. IIprmMepsr
KoJe0aTenbHbIX CUCTEM: IPYKUHHBIN, MaTeMaTHUeCKUi 1 pru3ndeckuit
MasTHUKH. Y paBHEHHE 3aTyXaroIMX KOJIeOaHUH 1 €ro pelieHue.
XapaKTepUCTHKH 3aTyXaloMuX KojeOaHnii. Y paBHEHNE BEIHYKICHHBIX
KosiebaHui oA AecTBHEM rapMOHNYECKH H3MEHSIOMICHCS BHEIITHEH CHIIBI U €TO
pelienue. SIBneHne pe3oHaHca.

/JTex/

1.15

Mexannueckue konebanus /IIp/

1.16

OmnpefesnieHre yCKOPEHUs CBOOOAHOTO MAaACHHS P MOMOIIH MaTEMaTHYECKOTO
MasTHuKa. /J1a6/

OmnpeneneHre MOy CIBHTA C IOMOIIBIO IPY)KUHHOTO MasiTHUKA. /JIad/

Pasnen 2. TEPMOJUHAMUKA U MOJIEKYJISAPHAA OU3UKA




2.1

OJIEMEHTBI TEPMOJAVNHAMUWKU OcHOBHBIE
olpeieNieHHs U MOHATHS TepMOAHAaMUKKU. HyneBoe Hauano TepMOAMHAMUKH U
MOHSATHE TeMIIepaTypbl. TepMoauHaMudeckie QYHKIMHA COCTOsHIL. [TepBoe
Hayasio TepMoauHaMuku. Temnoemkocts. M3onporneccsl. Bropoe Hauano
TEPMOJMHAMUKH B pa3IHyHbIX (hopMynupoBKax. [IoHATHE TEMI0BOM MAIIKHBL.
KIIJ] Tennooii mammasl. [uki KapHo u Teopema KapHo. HepaBencTso
Knaysmyca. Outponus. Tperbe Hadano TepMoIuHAMUKH. /JIex/

2.2

OnemenTs! TepmoanHaMuky /T1p/
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Omnpenernenne KO3 GUIHEHTa BI3KOCTH XUAKOCTH Mo Metoay Ctokca. /J1ad/

2.4

OJIEMEHTHBI CTATUCTUYECKOU ®U3UKU.

OCHOBHBIE ITOJIOXKEHHSI KHHETHIECKOH TEOPHH HAEAITBHOTO ra3a. Y paBHEHHS
COCTOSIHUS MJICATIbHOTO U PEATBHOTO ra3a. Y paBHEHUE KMHETHYECKOH TeopHH
ra3oB Ajs naBieHus. @a3oBoe mpocTpaHcTBO. OyHKIUS paclpeneaeHUs.
Knaccuueckas u kBaHTOBas cratucTuka. Pacnpenenenue Makcena.
Bapomerpuueckas popmyna. Pacnpenenenne bonsumana. [Tonsitue o
KBaHTOBOU cratuctuke boze-DitHiureitHa u @epmu-/lupaka. CBsi3b SJHTPOIINHU C
TEpPMOIMHAMUYECKOH BEPOATHOCTBIO. SIBIIEHUS NIEpEHOCa.

/JTex/

2.5

OmnpejenieHre OTHOIICHHUS TEIMIIOEMKOCTEH ra3a METOIOM anabaTuIecKoro
pacupenus. /J1ad/

2.6

DJeMeHThI cTaTucTHYeckoi usuku /TIp/

Pasnen 3. JIEMEHTBI CHEHUAJIBHOU TEOPUHA
OTHOCHUTEJBHOCTH

3.1

[ocrtynatel cienuanbHON Teopun oTHOCHTENbHOCTH. [IpeoOpasoBanus
Jlopenna. CnencrBus u3 npeodbpasoBanuii Jlopenna. MHTepBan Mexay
COOBITHAMH. VIMITYIIBC B CIIEIIMANBHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PENATHBUCTCKON TUHAMHUKH MaTepUabHOM TOUKH. DHEPrus B
CIIeMaIbHOM TeOpHN OTHOCHTENBEHOCTH. /Cp/

Paznen 4. JIEKTPUYECTBO U MAI'HETHU3M

4.1

SJIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

DNEeKTpUUECKUI 3aps]l U DJIEKTpOCTaTHUEcKoe mose. HanmpsokeHHOCTh 1
MOTEHITHAJ 3JIEKTPOCTATHIECKOTO MoJsi. CBOHCTBO CYNEPIIO3UITUH TS
ANEKTPOCTATUIECKUX ToJIel. CBsI3b MEXITy HAITPSHKEHHOCTHIO
AIEKTPOCTATUIECKOTO TOJIS U MOTeHIUANoM. [I0ToK BeKTOpa HANPsHKEHHOCTH
AIIEKTPHYECKOTO TOJIS Yepe3 MOBEPXHOCTh U Teopema [aycca. [Ipumenenune
TeopeMbl ['aycca K pacdeTy dJIeKTpOoCTaTHUSCKHX moJiel. Teopema o IUPKYIIuN
JUTSL BEKTOPA HANPSHKEHHOCTH DJIEKTPUIECKOTO OIS,

/JIex/

4.2

SJIEKTPOCTATUYECKOE ITIOJIE B TPOBOAHUKAX 1 JUDJIEKTPUKAX
OnexTpuyuecKuil JUIMOIb U SNEKTPUYECKUI JUITOIBHBIA MOMEHT. J[UMnoabHbIe
MOMEHTBI MOJIEKYI JU3JIeKTpHKa. [10sIpHbIE M HEMOISIPHBIE TUIEKTPUKH.
Iosspuszanus nusnexTpukos. Bekrop nonstpusanuu. Teopema 'aycca mist
BEKTOPA MONspU3auu. BeKTop aMeKTpUYecKoro cMelleH . Y CIOBUS Ha
rpaHMLE IBYX AUIIEKTPUKOB. [IpOBOAHUKHU B 3JEKTPOCTATUYIECKOM IIOJIE.
DIEKTPOEMKOCTh YEAUHEHHOIO ITpoBoaAHUKA. KoHneHcaTopsl. DHEprust CUCTEMBI
3apsI0B U ANIEKTPUUYECKOTO OIS

/Jlex/

4.3

OneKkTpocTaTHYecKoe MoJie B Bakyyme u Bemectse /I1p/

44

HccnenoBanne snekrpocTarniaeckux nomuei. (Mzyuenue 3akona Oma.) /J1a6/

4.5

IMMOCTOSHHBIU SJIEKTPUYECKNIM TOK

VYcnoBus CymecTBOBaHUS IOCTOSTHHOTO 3JIEKTPHUUYECKOTo Toka. Cria u
IUIOTHOCTH TOKA. Y paBHEHNE HENPEPHIBHOCTU. 3akoH OMa AJIst OTHOPOAHOTO
yJacTKa Lemd. DIeKTPOABIKYILAs Cujla U HanpsbkeHue. 3akoH Oma s
HeoHOpoaHOTo ydacTka nend. [Ipasuna Kupxroda. I[Ipumepst pacuera
Pa3BETBIICHHBIX MIEKTPHUIECKUX IeTeil ¢ moMomsio mpasmit Kupxroda. Pabora n

MOIIHOCTh TOKa. 3akoH Jlxoymns-JleHna.
/Jlex/

4.6

ITocrostHHBIH dneKTpUIecKuit Tox /I1p/




4.7

MNOCTOSAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEIIIECTBE
MarnunTHas unaykuus. 3akoH buo-Caapa-Jlannaca, MarHuTHOE Tone
JBIKYIIErocs 3apsna, cuia Jlopenna, 3akoH Amnepa. Teopema o DUpKyisaun
JUI BEKTOpAa MarHUTHOM MHAyKIUU U ee npumeHenue. Teopema 'aycca nist
MarHUTHOTO MOJIS.

MarHuTHble MOMEHTBI aTOMOB M MOJIEKYI. BEKTOp HAMarHHYEHHOCTH BELIECTBA.
Teopema 0 IMPKYISALIUY Ul BEKTOPA HAMarHM4eHHOCTU. MarnutHas
BOCIIPMMMYHMBOCTb U MarHUTHAS IPOHULIAEMOCTH BenlecTBa. HanpsxkeHHOCTD
MarHutHoro nois. Teopema o HUPKYISALMU U1 BEKTOPBI HAIPSHKEHHOCTH
MAarHUTHOTO NOJIS. Y CJIOBUS U1 MarHUTHOTO IIOJIs HA TPaHUIIEe pa3ielia AByX
cpen. Jluamarneruku, napaMarieTuky. @eppomarseTuky. MarauTHsIi

ructepesuc. Temneparypa Kiopu. ITpupona peppomarneruszma.
/JTex/

4.8

ITocrostHHOE MarHUTHOE TOJIE B Bakyyme U BemiecTse /I1p/

4.9

OmnpejiesieHe OTHOIICHHUS 3apsiia SIEKTPOHA K €ro Macce METOJ0M MarHeTPOHa.
(Onpenenenne ropu30HTAIBHOM COCTABISIONICH HHAYKIIMH MATHUTHOTO TTOJISI
3emin) /J1a6/

4.10

Omnpenernenne pabOTH BBIX0/1A IEKTPOHOB U3 MeTasIa. /J1ad/

4.11

SJIEKTPOJJUHAMUKA

3akoH aneKTpoMarHuTHO nHAykuun. IIpasuno Jlenna. CnocoObl H3MEHEHHs
MarHuTHOTO MOTOKA. [Iprpoaa 31eKTpoMarHUTHON HHAYKINH. SIBIeHHE
caMouHIyKUuU. MHIykTHBHOCTH. B3aumHas unnykuus. Bzanmuas
WHIOYKTUBHOCTB. Teopema B3auMHOCTH. Tok cMmeleHus. Teopema 0 HUPKYISALUU
MarHUTHOTO MOJIs B Coy4ae MPUCYTCTBUS MEPEMEHHBIX NEKTPUUYECKUX MOJIEH.
VYpaBHeHns MakcBeiuta B HHTeTpansHOit hopme. /Jlex/

4.12

Onexrpoamaamuka /I1p/

4.13

Wzydenue sBnenus B3auMHO#M nHAYKUMU.(CHATHE KPUBON HAMAarHU4KMBaHUS U
MIETJIU THCTEepe3rca ¢ MOMOIIBIo ocuiutorpada.) /J1ad/

Pazgen 5. KOJIEBAHUS 1 BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebarensupiit kKoHTYp. CBOOOIHBIE HE3aTYXaIOLINE U 3aTyXaloIue
rapMOHHYECKHe KoaeOaHus B KonebaTellbHOM KoHType. Popmyia Juist meproia
KosieOaHuii. BEIHYXIeHHBIE TapMOHHYIECKHIE KOJIEOaHUs B KOJIEOaTEIbHOM
KOHTYype. SIBieHnue pe3oHaHca. [lepeMeHHbIH TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE CONPOTHBIICHUE B LIETIH IIEPEMEHHOT0 ToKa. PaboTa 1 MOIHOCTb B
IIeTIN TTIePEeMEHHOTO ToKa. JleficTByromee 3Ha4eHIe TOKa U HAIPSDKEHHUS.

/JTex/
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SJIEKTPOMATHHWUTHBIE BOJIHBI

DKCIIepUMEHTAIBHOE TT0JIydeHHE ICKTPOMAarHuTHBIX BosiH. CyliecTBoBaHNE
QIIEKTPOMAaTHUTHBIX BOJIH KaK CJI/ICTBHE ypaBHEHUH MakcBema.
JuddepennuanpHoe ypaBHCHHE HIEKTPOMATHUTHON BOTHBL CBSI3b MEXKITY
BEKTOpPaMH HaIPSHKEHHOCTH 3JIEKTPHYECKOTO M MAarHUTHOTO I10JICH B
3JIEKTPOMAarHUTHOH BoJHE. [IpenoMieHne 31eKTPOMAarHUTHBIX BOJH HA TPaHULE
paszerna IByX cpeA. DHeprus U UMIIYIbC 3JIeKTPOMAarHUTHBIX BOJH.

/JTex/
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HccnenoBanue 3aTyxaromux KojebaHuil B kojaedaTeabHOM KOHTYype /J1a6/

Pazgen 6. OIITUKA

6.1

T'EOMETPUYECKA S OIITHUKA.

IonsTHE CBETOBOTO Jy4a. 3aKOH MPAMOIMHEHHOTO pacpOCTPaHEHH s CBETOBBIX
JTyded B OTHOPOJIHBIX Cpefax. 3aKOH OTPa)KeHHs. 3aKOH MPETOMIICHHUS.
Ipunnun ®@epma. I[onHoe oTpaxeHue. LleHTpUPOBaHHBIE ONTUYECKUE CUCTEMBL.
[IpenomieHHe CBETOBBIX JTyuell Ha MOBEPXHOCTH C(hepruueckoro 3epkana.
IMpenomieHue cBera Ha chepUIECKOM ITIOBEPXHOCTHU pasjena IByX cped. ToHKHe
TUH3BL 300paxkeHHe IPEAMETOB ¢ ITOMOIIBI0 TNH3. OCHOBHBIE
(hoToMeTpHUIECKIE BETHIHUHEL.

/JTex/

6.2

DexTpoMarHuTHbIe KoiiebaHus 1 BOJIHBIL. ['eomerpudeckas onrtuka /I1p/




6.3

WHTEPO®EPEHIIUA N JUDPAKIIUA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. HTepdepennns caera,
yCIIOBHE MakcUMyoB 1 MUHIMYMOB. OnbiT FOHra. HTepdepernus crera B
TOHKUX TIICHKAaX ¥ acTuHkax. Onpenenenne qudpaxnnu. [Ipunanun [olirenca
-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPYJIOM OTBEPCTUH U
mucke. Jlubpakuus Opayrrodepa Ha omHow mend. Judpakuus Opayrarodepa
Ha TU(PaKINOHHON pemIeTKe.

/JTex/

6.4

JUCIIEPCHUA U ITOJISAPU3ALINA CBETA

Jucrniepeust cBeTa. DJIEKTPOHHAS TEOPUS IMCIIEPCUH CBETA. ECTeCTBEHHbIN 1
HOJI}IpH?;OBﬁHHBIﬁ CBCT. HOJ’ISIpI/ISaHI/I}I CBCTa HpI/I OTpa)KeHI/II/I n HpeHOMHeHI/II/I Ha
TpaHMLE ABYX AUINIEKTPUKOB. [IpoxoxkaeHue cBeTa uepe3 aHU30TPOIIHbIE
kpucTamisl. [Togpu3andoHHbIE IPU3MBI U MIOISPOUILL. 3aKoH Maroca. AHanus
MOJISPU30BAHHOTO CBETA. BpallleHue MI0CKOCTH MOJISPHU3aIuM.

/Jlex/

6.5

Boxnosas ontuka /IIp/

6.6

Wnreppepennus ceera. Onbit FOHTa. (M3MepeHne JTMHHBI CBETOBON BOJIHBI C
MTOMOTIBIO TU(PPAKIIMOHHO pemerkn). (OnpeneeHre moKa3aTeNs MpeToMICHHS
CTeKJIa ¢ IOMOIIBI0 MUKpOcKoma). /J1ab/

6.7

ITpoBepka 3akona Mamtoca. (Onpenenenue koddduienTa noromeHus
mpo3pavHbiX Tend). (OnpezneneHne yriia NoMHON moysipu3anun). /J1ao/

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemtoBoe u3TydeHne u ero xapakrepuctuku. 3akoH Kupxroda. 3axoHs!
Credana - bonpiMana u cMmenienus Buna. ®opmyiner Penes-/xumca u [Tnanka.
I'umoresa [Tnanka. ®@oronsl. @oTodddhekt. YpaBHeHHe DIHHINTEHHA TS
BHemIHero (oro3ddexra. DHeprus U uMITynsc GoToHa. /laBIeHne cBeTa.

D¢ dexr KomnroHa u ero 31eMeHTapHas Teopus. EAMHCTBO KOPITYCKY/SIPHBIX H
BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3Ty4EHHS.

/JTex/

7.2

KganToBas ontuka /TIp/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHWKU 1 ATOMHOU ®U3UKN
CriexTpbl aTOMOB U MoJiekyin. CriekTp aToMa Bogopoja. Teopus atoma Bogopoaa
no bopy. I'mnoresa ne bpoitnsa. CeoiictBa BosH ae bpoitnsa. CootHomeHue
HeomnpenenenHocreit ['eiizenbepra. BoiaHoBas QyHKLUS U ee BEPOSTHOCTHAS
uHTepnperarys. HabmronaemMple BeTMYHHBI B KBAHTOBOW MEXaHHUKE U UX
n3mepenust. O6mee ypasaenne lpexnarepa. CrammoHapHOe ypaBHEHHE
Mpenunrepa. J{BuxkeHne cBOOOTHON YacTHIIBL. J|BHKEeHUE B TIOTEHIINAIBHOM
sime. [ToTeHuuanpHbIN 6apbep. [[apMOHUYECKHI OCIIMILIATOP. ATOM BOJIOpOJa B
KBaHTOBOM MexaHukKe. CuH 31ekTpoHa. CIIMHOBOE KBaHTOBOE uncio. ITpuniun
HEepa3INIUMOCTH TOXK/IECTBEHHBIX YacTUIl. DepMHOHBI 1 0030HEI.
Ilepnoauueckas cucrema aneMeHToB MeHpeneeBa.

/Jlex/
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DJeMEeHThI KBAHTOBOW MEXaHHUKH U aTOMHO# (usuku /TIp/

7.5

OmnpejiesnieHre TeMIEepaTypHO 3aBHCUMOCTH HHTCHCHBHOCTH U3TyICHHS HUTH
Jamiibl HakanuaHus.(M3ydeHne 3aK0HOB TEIIOBOTO U3ITyYEHUsI C IOMOII[BIO
SIPKOCTHOTO mHpoMeTpa.) /J1ab/

7.6

Dotoarddext. (CHATHE BONBTAMIIEPHOI, JIFOKCAMITIEPHON H CIIEKTPAIBHOM
XapaKTepUCTUK (pOTOAIEMEHTA 1 OTpe/eNieHre paObOThHI BEIX0OAA
anekTpoHa). /J1ab/

Pazgen 8. DU3NKA ATOMHOTO SA/IPA U DJIEMEHTAPHBIX YACTHIY

8.1

OJIEMEHTBI ®N3UK1 ATOMHOTI'O SJIPA

Jedext Maccs! 1 3Heprust CBs13H sAApa. CIMH S1pa U €T0 MaTHUTHBII MOMECHT.
Snepuseie cuibl. Monenu anpa. PaqnoakTuBHOE U3ITy4€HUE U €T0 BUABL. -
pacnaj. -u3IydeHHe. -U3IydeHue. SepHble peakui U UX OCHOBHBIE THIIBL.
Peaknus nenenus snpa. llennas peakuus nenenus. Peakiys cuHTe3a aTOMHBIX
saep.

/JTex/




8.2 SJIEMEHTBI ®U3UKU 3JIEMEHTAPHBIX YACTUL] 2 1
Kracchl a51eMeHTapHBIX YacTHI] U BUABI UX B3auMoaeiicTuii. Kinaccudukanus
9JIEMEHTapHBIX YacTHIl. [[pHHINI Hepa3IIIIMMOCTH TOXKECTBEHHBIX YaCTHII.
CHuH u Apyrue KBaHTOBBIC YHCIIA SJIEMEHTAPHBIX. YaCTHIBI M aHTHYACTHIIHL.
Bozons! u hepMuonsl. Aaponsl U Me30HbI. JlenTonbl. IIpomexyrounbie 0030HBL.
KBapxu ¥ TIII0OHBL.

/JTex/

83 OneMeHTHI (GU3UKH aTOMHOTO SApa U AJIeMeHTapHbIX gacTuil. /I1p/ 2 4

Pazgen 9. CAMOCTOSATEJIBHAS PABOTA

9.1 IMoaroToBka k jekmusm /Cp/ 1 9

9.2 Ioaroroska k naboparopHsM pabotam /Cp/ 1 18
9.3 IToaroToBka Kk mpakTU4ecKuM 3auaTusM /Cp/ 1 36
94 BrmonHeHne KOHTPOIpHON paboTsl /Cp/ 1 8,6
9.5 IToaroToBka k jexuusm /Cp/ 2 18
9.6 IToaroroBka k mpakTH4eckuM 3aHATHIM /Cp/ 2 36
9.7 Ioaroroska k naboparopHsM pabotam /Cp/ 2 18
9.8 BrinosHeHue KOHTPOIbHOHN padboTsl /Cp/ 2 8,6

Pa3znen 10. KoHTakTHBIE Yachl HA aTTECTAIMIO

10.1 Konrpoasnas pabora /KA/ 1 0,4
10.2 Koncynpramus nepen sx3amerom /KO/ 1 2
10.3 Ox3amed /KD/ 1 0,35
10.4 Konrponsnas pabora /KA/ 2 0,4
10.5 Koncynpramus nepen sxzamerom /K9/ 2 2
10.6 Dx3amed /KD/ 2 0,35

5. OEHOYHBIE MATEPHAJIbBI

OueHOYHbIe MaTepHalbl Ul IPOBEICHHUS IPOMEXYTOYHON aTTECTAlMU O0YJaIOMUXCs IPUBEICHBI B IIPHIIOKEHUH K
paboueii mporpaMMe TUCIUILTHHBL.

@DOpMEBI M BHIBI TEKYIIETO KOHTPOJIA IO AUCIHUILINHE (MOIYIIO), BHIBI 3aJaHUH, KPUTEPHUH X OICHUBAHUS,
pacmperneneHue 6aIoB M0 BUAAM TEKYIIEro KOHTPOIIA pa3padaThIBalOTCs MpenofaBaTelieM AUCIUILTHHEL C yIeTOM €€ CIeIU(pUKH U
JOBOZATCS JIO CBEJICHHS 00yJaroUXcsl Ha IEPBOM y4EOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS MIPENoAaBaTeIeM JUCIUILIAHEI (MOAYIIA), KaK MpaBHIO, C
ucronb3oBanreM DVOC min myTeM IMpoBEepKH MUCHMEHHBIX padoT, MPeTyCMOTPEHHBIX pabOYNMH ITPOTpaMMaMH JUCIHILUIHH B
paMKax KOHTaKTHOH pabOThl M CaMOCTOSITENbHON paboThl oOydaromuxcs. s GpukcupoBaHus pe3ynbTaTOB TEKYLIETO KOHTPOJIS
MoxeT ucnoinbsoBaTbes DMOC.

6. YAEBHO-METOAUWYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemast 1ureparypa

6.1.1. OcHoBHas IMTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3natensc Om. angpec
TBO, TOJ
JI1.1 |Cagennes 1. B. Kypc o6meit pusuku. T. 3. KBaHTOBas onTrka. ATOMHAs CaHKT- //e.lanbook.com/book/10)
¢uzuka. dusnka TBepaOTO Tena. OU3MKa aTOMHOTO Spa U [etepOyp
AJIEMEHTAPHBIX YaCcTHUI: ydeOHOe mocooue r: Jlans,

2018




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, I'OJ1
JI1.2 | CasenbeB 1. B. Kypc o6meit dusukn. T. 2. DIeKTpUIECTBO K MATHETHU3M. CaHKT- ://e.lanbook.com/book/9
Bomnbl. OnTrka: yaeoHOe mocoone [etepOyp
r: Jlans,
2018
JI1.3 [Cagennes U. B. Kypc obmeit ¢pmsuxn. T. 1. Mexanuka. MosekymsipHas CaHKT- //e.Janbook.com/book/11
¢uzmka: yaebHoe mocobue [etepOyp
r: JlaHp,
2019
JI1.4 [YeptoB AT, Oobmas pusnka MockBa:  //www.book.ru/book/933
BopobreB A.A., KnoPyc,
Maxapos E.®., 2020
Oszepos P. I1., Xpomos
B.N.
6.1.2. JlonoiHUTeIbHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENN 3ariaBue Wznatensc 5. agpec
TBO, TOJ
JI2.1 |IHanxapun N.IL., O6mas pusuka. COOpHUK 3a1a4 MockBa:  //www.book.ru/book/933
Kupwsinos A.IL., KuoPyc,
Kybapes C.H., 2019
PazunoBa C.M.
JI2.2 | BopoObeB A.A., 3amavyHuK 10 pU3UKE Mocksa: //www.book.ru/book/92(
YeproB A.T. KuoPyc,
2017

6.2 I/IH(I)OpMaHl/IOHHbIe TEXHOJI0I'NM, HCIIOJIb3yEeMbI€ IIPU OCYIIECTBJICHUN Oﬁpa30BaTeﬂbH0r0 nmpomecca mo IMCUMIIIMHE

(Mony.110)

6.2.1 IepeyeHb JNIEH3HOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOT0 IPOrPAMMHOI0 00ecnedeH st

6.2.1.1 | MS Office

6.2.2 Ilepeuenb npodecCHOHAJILHBIX 023 JAHHBIX 1 MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAYUHBIN 00pa3oBaTebHbIN mopTai: http://en.edu.ru/

6222

MexayHapoaHas npodeccuoHanbpHas 0a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbranT miroc

6224

lapant ACIIVDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUITIJINHBI (MO YJISA)

7.1

Y4eOHBIe ayTUTOPUH JJIS IPOBEACHHS 3aHATHIH JIEKIIMOHHOTO THIIA, YKOMIICKTOBaHHBIE CIICIIHATH3HPOBAHHON
MeOeIbI0 M TEXHUYECKUMHE CPEICTBAMH O0YUECHUS: MyIbTUMEINITHOE 000pYyI0BaHHE IS IPEIOCTABICHHS YICOHOH
nH(pOopMaKHU OOJBLIOI ayTUTOPUH W/HIH 3BYKOYCHIIMBArOIIee 000pyI0BaHKe (CTAlIMOHAPHOE HIIH IIEPEHOCHOE).

7.2

Y4eOHBIC ayTUTOPUH AJIS IPOBEACHHS 3aHATHI CEMHHAPCKOTO TUIIA, TPYMIIOBBIX U HHIUBUAYAIBHBIX KOHCYIbTaNuii,
TEKYILETro KOHTPOJIS K IPOMEXKYTOYHOM aTTECTAlMK, YKOMILICKTOBAHHbIE CIICHAITU3UPOBAHHON MEOEIbIO U
TEXHUYECKUMH CPECTBAMH 00YUEHHUSI: MyIbTUMEANITHOE 000pYI0BaHHE 1/HIH 3BYKOYCHIIUBAIOLIEE 000PYI0BaHUE
(cTanroHapHOE WK TIEPEHOCHOE)
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ITomemienust st CaMOCTOSATENBHON paOOTHI, OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BO3ZMOKHOCTBIO TIOKITIOUEHHSI K
cetu "UHTepHeT" M 0OecneyeHrneM JOCTYNa B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCHUTETA.

7.4 | IlomemieHus AT XpaHEHUS U TPO(QUIAKTHIECKOTO OOCTy)KUBAHUS y1eOHOTO 000PyIOBAHUS

7.5| JlabopaTopuwu, OCHAIIEHHBIE CIICUAIEHBIM JIAOOPATOPHBIM 000PYIOBAHHUEM:

7.6 | JlabopaTopus MexaHUKH, BKIIIOUAromas: 010k »nekTponnsiii ®M1/1, mammna Ateyga @M1 1, mastHuk MakcBenia
OM12, ynuBepcanbubii MasTHUK @M 13,masTHHK O0epbeka M 14, moayns FOHra u Mmoayns casura ®M 19,
coynapenue mapos GDM17;

7.7 | JlabGopartopus 3JeKTpUYeCcTBa M MarHeTH3Ma, BKItogaromasi: creHabl TKO anexkTpryaecTBa 1 MarHeTH3Ma, B TOM YHCIIE
ocumiorpagsr C1-94, reHepaTopsl CHTHAIOB HU3K0YacTOTHBIE ['3-118, HCTOYHHMKY MUTAaHMUSI, Mara3HHbI CONTPOTHBIICHH,
Habop moxyneit OI13;

7.8 | JlabopaTopus ONTHKH, BKIIOYAIONIAst KOMIUIEKT onTHYeckoro obopynoBanus PMC, B ToM uncie: 6a3bl ONTHUECKOH

CKaMbH, MTOJIYIIPOBOIHUKOBEIC JIa3ePhl C FOCTUPOBOYHBIM MOIYNIeM, (OTONPHEMHHKH, HAOOP JIUH3, SKPaHbI C MAaCIITAOHOU
ceTkoi; aBToTpancdopmartop oauodasusiil JIATP-2,5; koMIutekT Gosutuii.




