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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Ilens npenogaBaHus OUCLHUILINHBL

1.2 | bopmupoBaHue y 00yJaromuxcsi €CTECTBEHHOHAYIHOTO MHPOBO33PEHNUS; HAYIHOTO MBIIUICHHS; IIEJIOCTHOTO
IIPEACTABICHNS O (HH3UIECKUX 3aKOHAX OKPYKAIOIIET0 MUPA B UX €IUHCTBE U B3aUMOCBS3U; HABBIKOB IPUMEHEHUS
MOJIOKEHHH (pyHIAMEHTAIBHOW (DM3HKH MPU PEIICHUH KOHKPETHBIX MTPEAMETHO-IIPOMUIIBHBIX 3a/1a4; TEOPETHYECKON 1
MIPaKTHYeCKON 0a3bl [UTS YCHEITHOTO OCBOCHHUS HMH CIICIIHATBHBIX AUCIIUTLIHH.

1.3 | 3amaun AUCIUTUINHEL:

14— OCBOCHHE 00ydJarolMMUCs 3HAaHWI 00 OCHOBHBIX (PU3MUECKUX SBJICHHUSAX M IPOIECCaX, OCHOBHBIX (PU3HMUYECKHX
BEJIMYMHAX U (PU3NIECKUX KOHCTAHTaX, OCHOBHBIX (PM3MYECKUX 3aKOHAX M 'PaHUIAX UX NPHUMEHUMOCTH,
(yHIaMEHTAIBHBIX (PU3NIECKHUX IKCIEPHMEHTAX M UX POJIH B Pa3BUTHH HAYKM, HA3HAYCHUH ¥ NPUHIUIIAX ICHCTBU
BaXHEHIINX (PU3NUECKUX MPUOOPOB,;

1.5 npuoOpereHne 00yJaroNMMUCA YMEHHH OOBACHUTH OCHOBHBIC HAaOIOMaeMble IPUPOTHBIC H TEXHOTEHHEIE
sBiIeHus U 3P QeKTrl Ha 6a3e 3aKOHOB KJIACCHYECKOW M COBPEeMEHHOH (pu3mKy;

1.6 |— npuobpereHre 00yJalomuMICs YMEHUI U HAaBBIKOB HCIIOJIB30BAaHHUS METOIUKU (PU3MUYECKUX H3MEPEHUI U
00pabOTKH 3KCIIEPUMEHTAIBHBIX JaHHBIX, HCIIOJIL30BaHUS. METOI0B (PM3NUECKOTO MOJCITHPOBAHUS JUIS PELICHUS
KOHKPETHBIX €CTECTBEHHOHAYIHBIX M TEXHHUECKUX 3a/1aY;

1.7]|- nproOpeTeHne 00yJaloMMMUC HABBIKOB JKCIUTYaTAllMH OCHOBHBIX IPHOOPOB M 000PYIOBAaHMS COBPEMEHHOI
¢mugeckoit maboparopnu, 06pabOTKH U HHTEPIPETUPOBAHUS PE3YIbTAaTOB SKCIIEPHMEHTA.

1.8

2. MECTO JUCHHAIIVIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (pazaoen) OIT: | b1.0.10

3. KOMIETEHLIMU OBYYAIOLIETOCSI, ©OPMHUPYEMBIE B PE3VJIbTATE OCBOEHHUS JUCLIUTLTNHBI
(MOZYJISA)

OIIK-1 CrocobeH pemaTs HHKEHEPHBIE 331a41 B IPO(eCCHOHAIBHOHN JeATeTbHOCTH C UCTIONB30BaHIEM METOJI0B €CTECTBEHHBIX
HayK, MaTEMaTHYECKOTO aHAJIN3a U MOACIPOBAHUS

OIIK-1.2 TTpuMeHseT OCHOBHBIE NOHATHS M 3aKOHBI €CTECTBEHHBIX HAYK AT PEIICHUS IPEIMETHO-NPO(UIBHBIX 33124

OIIK-1.3 HpHMeHHCT €CTCCTBCHHOHAYYHbIC METOAbI TCOPETUUCCKOTO U OKCIEPUMCHTAJIBHOTO UCCIICAOBAHUA 06’LCKTOB, IIpoUeCCoB,
S[BJ'IeHPIﬁ; MMPOBOAUT SKCIICPUMEHTHI I10 Sa)IaHHOﬁ MCTOJAUKE U aHAJIM3UPYCT PE3YIIbTAThI

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3HaTh:

3.1.1 | ocHOBHBIE IOHATHS U 3aKOHBI KJIACCHYECKON M COBPEMEHHON (PM3UKH U UX POJIb B PELICHUH MPEIMETHO-TTPOPMIEHBIX
3aj1a4;

3.1.2 METOABI TCOPETUYCCKOI'O U DKCIICPUMEHTAJIBHOI'O UCCIICAOBAHUA (I)I/BI/I‘ICCKI/IX 06”beKTOB, IpoLeCCOB U ﬂBHCHHﬁ,
MCTOAUKY ITPOBCACHUA U O6pa6OTKI/I PE3YIbTATOB (bPIBI/ILIeCKOFO OKCIICpUMEHTA

3.2 | YMeTh:

3.2.1 | ucnoJIb30BaTh OCHOBHBIC MIOHATHS M 3aKOHBI (I)I/I3I/IKI/I JJI pCIICHUS HpeZ[MeTHO-HpO(bHHLHBIX 3a1a4,

3.2.2 | IpUMEHATh METOIbl TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO HCCIeN0BaHus (Ppru3ndeckux 00BEKTOB, IPOLIECCOB U
SIBJICHUH, TPOBOAUTH (PU3MUYECKHE SKCIIEPUMEHTHI 110 3aJaHHOI METOAMKE 1 00padaThIBaTh NX PE3YIIBTATHI

3.3 | Baragern:

3.3.1 | HABBIKAMU MTPUMECHECHHUS OCHOBHBIX MOHSTHH U 3aKOHOB KJIACCHYCCKOM M COBPEMEHHOMN (DPU3UKH ATl PEIICHHs IPSIMETHO-
pOQHIBHBIX 33/1aY;

3.3.2 | HaBaBIKaMU OPUMCHCHUA METOAO0B TCOPETUICCKOIO U SKCIIEPUMCHTAJIBHOI'O UCCIICAOBAaHUA (I)I/I3I/I‘{GCKI/IX O6LCKTOB,
IpoLIeCcCoB U ﬂBHCHI/Iﬁ, HaBbIKaMH ITPOBCACHUS (1)I/ISI/I‘JGCKI/IX 9KCIICPUMCHTOB I10 SaI[aHHOP‘I METOOUKE U O6pa6OTKI/I nux

pe3yIbTaToOB
333
4. CTPYKTYPA 1 COAEP KAHME TUCIUIITIMHBI (MO A YJIS)
Kon HaumeHoBaHue pa3jie/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHSA / Kype

Pazgen 1. PU3NYECKHUE OCHOBbBI MEXAHUKH




1.1

KNHEMATHUKA MATEPUAJIBHOU TOUKU IIpenmer u
METO/bl MEXaHUKHU. MoJeny MaTepuaabHOM TOUKU U TBepaoro Tena. [lonstue
CHCTEMBI OTCUeTa. BEKTOPHOE U KOOPJMHATHOE OIIMCAHUE JIBUXKEHUS
MaTepuanbHOi Toukd. OCHOBHBIC KHHEMATHIECKUE XaPAKTEPUCTHKH
MaTepUaJIbHOM TOUKH: paJuyc-BEKTOp, IIepeMelleHIe, TPOUICHHbIH MMyTh,
CpelHsIs U MTHOBEHHAs! CKOPOCTb, CPEIHEE M MTHOBEHHOE YCKOPEHHE,
TaHTCHLIUAJILHOE U HOPMaJIbHOE YCKOpeHUe. BpalaTenbHoe qBIKEHNE
MaTepUallbHON TOYKH. BEKTOPBI yIila IOBOPOTA, YIIIOBOM CKOPOCTHU H YITIOBOIO
yckopeHust. CBSI3b MEXIy YIJIOBBIMH U JIMHEHHBIMH BelMUUHAMU. /JIex/

1.2

Ormpezienenye MIOTHOCTH TBEPAOTO Tela MPaBUIIbHON reOMeTPUYECKON
¢dopmbr. /J1ab/

1.3

Kunemartnka matepuansHoii Touxn /T1p/

1.4

OCHOBbBI JMHAMUKHU [TOCTYITATEJIBHOT'O ABVXXEHIM S TEJIA
IToctynarensHoe axenue. [leprrit 3akoH HetoroHa. [TonsiTHE MHEPTHOH
Maccel Tena. Bropoii 3axon HetoroHa u nonsarue cuibl. Tperuit 3akoH HproroHa.
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 AWHAMHWKU TOCTYNATEIIBHOTO ABUKCHUA TEIIa /Hp/

1.6

W3y4eHre 3aKOHOB MOCTYMATENFHOTO IBHKEHUS C TOMOIIIBIO MAIITHHBI
ATtByna. /J1a6/

1.7

3AKOHBI UIBMEHEHUA 1 COXPAHEHUWA UMITYJIBCA, SHEPTUM U
MOMEHTA UMITYJIbCA Wmrrymnsc
MaTepUalbHOI TOUKH U MEXaHUYECKOIl CHCTEMBI, 3aKOH €ro H3MEHEHHS U
coxpaHeHus. LIeHTp Macc MEXaHUUECKOH CUCTEMBI U YPAaBHEHHUE €ro ABMKEHUSI.
Kunerndeckas sHeprus 1 3akoH ee u3MeHeHus. KoHcepBaTUBHBIE U
HEKOHcepBaTHBHBIC CHIEL. [loTeHIanbHast sHeprus. CBA3b MEXIY
MOTEHIMATILHON SHEprueil u cuiaoi. 3aKOH U3MEHEHHSI U COXPaHEHUs MOJIHOM
MeXaHWYECKOH SHEPIUU cUcTEMBbl. MOMEHT HMITy/IbCa MaTEPUAIBLHON TOUKH U
MEXaHUIECKOW CHCTEMBI, 3aKOH €ro N3MEHEHUs U coXpaHeHus. /JIex/

1.8

3aKOoHBI H3MEHEHUS M COXPAHCHUS UMITYNbCa, JHEPTUH M MOMEHTA
umnynsca /TIp/

1.9

IIpoBepka 3aKOHOB COXPaHEHHUS HMITYJIbCa U SHEPTHH IIPH coynapeHuu ten /J1ab/

1.10

JANHAMUKA BPAILIATEJIBHOT'O AIBMXEHM S TBEPAOI'O TEJIA
OCHOBHOH 3aKOH BPAIIATEIBHOTO JBIDKEHHUS TBEPAOTO TENIa BOKPYT
HENOoABWKHOU ocl. MOMEHT uHepuuu. BeruncieHue MOMEHTOB HHEPLIUU
OJIHOPOJHBIX CUMMETpUYHBIX Tejl. Teopema [lITelinepa u ee nmpumeHeHue.

Kunerndeckas 3Heprus BpalaTelbHOIO ABUKEHUS TBEPIOTO Tela.
/JTex/

JuHaMuKa BpaliaTeNsHOTO ABMKEHUs TBepaoro Tena /IIp/

I/I3yquI/Ie JAVMHAaMHWKH BPpallaTCIbHOTO ABUKCHHNS C IOMOIIBIO MasiTHUKA
Ob6epOexa. /J1ad/

1.13

Masitauk Makceuia. OmnpeiesieHre MOMEHTa HHEPLMHU Tell U [IPOBEpKa 3aKoHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHMWYECKHE KOJIEBAHUA

Onpenenenue koyiedanuil. XapakTepUCTUKN TapMOHUIESCKUX KOJICOaHU.
Dopmyna CIIOKEHUS ABYX TApPMOHUUYECKUX KonebaHui. [Ipumepst
KoJ1e0aTeNbHBIX CUCTEM: NPYKUHHBIH, MaTeMaTHYeCKUil 1 PU3NIECKHIA
MasiTHUKH. Y PaBHEHUE 3aTyXaloIMX KOJIeOaHHUH 1 ero peueHune.
XapaKTepHUCTHUKH 3aTYXarOMUX KOIeOaH!H. Y paBHEHUE BBIHYXICHHBIX
KoJsie0aHMI O] 1eHCTBHEM TapMOHIUECKU U3MEHSIOMIEHCS BHEIIHEH CUIIBI U €T0
pelienue. SIBneHne pe3oHaHca.

/JTex/

1.15

Mexannueckue konebanus /I1p/

1.16

OmnpejesnieHrne YCKOPEHHs: CBOOOIHOTO MaACHHS P HOMOIIYA MaTEMAaTHIECKOTO
MmasTHrKaA. (OnpeneneHie MOyIs CABUra € MOMOIIBIO IPY)KHHHOTO
MasiTHHKA.) /JTab/

Paspen 2. JIEMEHTBI CIIEHUAJIBHOU TEOPUUN
OTHOCHUTEJBHOCTH




2.1

IMocTynats! crienuanbHO# Teopun oTHOCHTENbHOCTH. [Ipeobpa3oBanus
Jlopenna. CneacrBus u3 npeodpaszopanuii Jlopenua. MaTepsan Mexay
COOBITHAMH. VIMITYIIBC B CIIENMANBEHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PEJITHBUCTCKON TUHAMHIKH MAaTEPHATBHON TOUKU. DHEPrHs B
CreUUaIbHON TeOpUU OTHOCUTENbHOCTH. /Cp/

14

Pazgen 3. TEPMOJINHAMMWKA 1 MOJIEKYJIAPHASA ®U3UKA

3.1

OJIEMEHTBI TEPMOJAMHAMMKHA OCHOBHEIE
oTIpeNeNieHHs U TIOHITHS TepMOAMHAMUKH. HyneBoe Hayano TepMoIMHAMUKA U
MOHATHE TeMIepaTypbl. TepmoanHamuueckue GyHKUUU cocTosiHuA. [lepBoe
Havayo TepmoanHaMuku. TermoemkocTs. M3omnpoueccsl. Bropoe Hauano
TEPMOJIMHAMUKH B Pa3IHIHBIX (OPMYITUpPOBKaX. [[oHATHE TEIUIOBOW MAITUHEIL.
KIIJI Tennosoi mamunsl. Lukin Kapao u reopema Kapno. HepaBeHncTso
Knay3uyca. Dutponus. TpeTbe HaYamo TepMOIUHAMUKH. /JIek/

32

Onpenenenne ko3 duirpenta BI3KOCTH XKUIKOCTH 1o Metoy Ctokca. /J1a6/

33

OJIEMEHTBI CTATUCTUYECKOU ®UN3UKUN.

OCHOBHBIE T10JIOKEHHUS KWHETUYECKOW TEOPUHU HACaIbHOTO ra3a. Y paBHEHHS
COCTOSIHUS MJI€AJIHOTO U PEAIbHOTO ra3a. Y paBHEHUE KUHETUYECKOH Teopun
ra3oB Ais naBieHust. @a3osoe nmpocTpaHcTBO. OyHKIMS paclpeeeHusl.
Knaccuueckas u kBaHTOBast craTucTuka. Pacnpenenenne Makcsemna.
Bapomerpuyeckas popmyna. Pacnpenenenue bonbumana. [lonstue o
KBaHTOBOH crartuctuke boze-Ditnmreitna n @epmu-/lupaka. CBs3b SHTPOIIUH C
TEPMOIMHAMUYECKOM BEPOSTHOCTBIO. SIBIICHUS IIEpEHOCA.

/JTex/

34

OrmnpenieneHrie OTHOIICHUSI TEINIOEMKOCTEH ra3a METOI0M anabaTn4eckoro
pacuupenwst. /J1a6/

3.5

DIeMEeHTHI CTaTHCTHYCCKON (PHU3NKH. DIIeMeHTHI TepMoxuHaMukH /T1p/

Pazgen 4. JJIEKTPHYECTBO U MATHETHU3M

4.1

SJIEKTPOCTATHUYECKOE IIOJIE B BAKYYME

OnekTpudyecKuil 3apsj U 3IeKTpocTaTudeckoe nojue. HanpspkeHHOCTS U
MIOTEHIUAT 3IEKTPOCTATHUECKOTO 1OoJIsl. CBOMCTBO CYMEPIO3UITHH IS
ANEKTPOCTATHUECKUX MoJIeH. CBsI3b MEX Ty HANPSKEHHOCTBIO
3JIEKTPOCTATUYECKOI0 MOJIs U MoTeHranoM. IIoTok BekTopa HalpsyKeHHOCTH
3JIEKTPUYIECKOTrO MOJIS Yuepe3 OBEPXHOCTh U TeopeMa ['aycca. IIpumeneHue
TeopeMbl ["aycca k pacyery anekTpocTaTHuecKux nosied. Teopema o LUPKyIALAN

JUISL BEKTOPA HATPSHKEHHOCTH DJIEKTPUYECKOTO TIOJIS.
/J1ex/

4.2

DJIEKTPOCTATUYECKOE TT1OJIE B ITIPOBOJHUKAX U TUDJIEKTPUKAX
DNeKTpUYECKUH TUTIOIb U SJIEKTPHUUECKUN AUTIOIBHBII MOMEHT. [IumoibHbIe
MOMEHTBI MOJIEKYIT qu3JIeKTpuKa. [TonspHbIe U HETOSIPHBIEC AUAICKTPUKH.
Tonspuzanusa qusnextpukoB. Bekrop nmongpuzanuu. Teopema ["aycca mst
BEKTOpa MOJISIpU3alii. BeKTop 3JIeKTpUUecKoro cMeleHus. Y cjaoBUs Ha
rpaHMLIe IBYX AUINEKTPUKOB. [IpOBOTHUKH B 3JIEKTPOCTATHYECKOM TIOJIE.
DNEKTPOEMKOCTh YeIUHEHHOTO MPOBOAHNKA. KOHIeHCaTOphl. DHEPTUsi CHCTEMBI
3apAI0B U AIEKTPUUECKOTO TTOJISI.

/Cp/

43

DJEeKTPOCTaTUUECKOE TOJIe B BakyyMe U Bemectse /I1p/

44

HccnenoBanue snekrpocTarnieckux nojiei. (M3ydenue 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN DJIEKTPMYECKHNU TOK

VYcnoBus CyIeCTBOBaHUS OCTOSIHHOTO 3JIEKTPHUECcKOro Toka. Cuia u
IJIOTHOCTh TOKA. Y paBHEHUE HENPEPhIBHOCTU. 3akoH OMa Ui OTHOPOJHOIO
y4dacTKa Lemnu. DJIEKTPOABMKYILAs CHila U HanpshkeHre. 3akoH Oma Jutst
HeOTHOpOoAHOro ydyacTka 1enu. [Ipasuna Kupxroda. Ilpumeps pacuera
Pa3BETBICHHBIX HJICKTPUYECKUX IIeTel ¢ moMonipko mpasmi Kupxroda. Pabora u
MOUIHOCTH TOKa. 3akoH Jlxxoyns-Jlenna.

/JTex/

4.6

IocrostaubI snekTpudeckuii Tok /IIp/




4.7

IMOCTOSAHHOE MATHUTHOE IIOJIE B BAKYYME U BEIIIECTBE
MarnuTHas unaykius. 3akoH buo-Casapa-Jlannaca, MarHUTHOE 1oJIe
JBIKYIIErocs 3apsna, cuna Jlopenna, 3akoH Amnepa. Teopema o HUpKyIsnuu
Ul BEKTOpa MarHUTHOM MHAYKIUY U ee IpuMeHenue. Teopema I'aycca nist
MarHUTHOTO MOJIS.

/J1ex/

4.8

MarHuTHble MOMEHTBI AaTOMOB U MOJIEKYJl. BEKTOp HAMarHH4EeHHOCTH BEILECTBA.
Teopema 0 LMPKYIALMY JJI1 BEKTOpAa HAMarHU4EHHOCTH. MarautHast
BOCIPUUMYHMBOCTh U MAaTHUTHAs IPOHUIIAEMOCTD BellecTBa. HampskeHHOCTD
MarHuTHoro nois. Teopema o HUPKYISLMHU U1 BEKTOPBI HANPSXKEHHOCTH
MAarHUTHOTO NOJIs. Y CJIOBUS Ul MarHUTHOTO IIOJIsl HA TPAaHUIIE pa3Jieia ABYX
cpen. Jluamarneruky, napamaraetuku. @eppomarseTuku. MarHuTHbIN
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerisma.

/Cp/

4.9

ITocrostHHOE MarHUTHOE TOJIe B Bakyyme H Bemnectse /I1p/

4.10

OmnpejiesieHre OTHOICHHUS 3apsiia AIEKTPOHA K €r0 Macce METOI0M MarHeTpOHa.
(Onpenenenne ropu30HTAIBHOM COCTABIISIONICH HHAYKIIMH MATHUTHOTO MOJISI
3emmn) /J1a6/

4.11

Omnpenernenre pabOTH BBIX0/1A IEKTPOHOB U3 MeTaia. /J1ab/

4.12

DJIEKTPOOAMMHAMUKA

3aKoH 37eKTpoMaruuTHO# nHaAykiuH. I[IpaBuno Jlenmna. CriocoObl H3MEHEHHS
MarHuTHOTO NoToKa. [Ipupoaa s1eKTpoMarHuTHOM HHAYKIUH. SIBieHue
caMOMHIyKUMHU. MHaykTuBHOCTh. B3aumuast nnaykius. Bzaumuas
WHAYKTUBHOCTB. Teopema B3auMHOCTH. Tok cMemeHus. TeopeMa o HUPKYIALUT
MAarHUTHOTO TIOJISl B CIIydae MPUCYTCTBHS IMEPEMEHHBIX JIEKTPUYECKHX TOJIEH.
VYpaBHeHHs MakcBeiia B HHTErpaabHOH popme. /JIex/

4.13

OnexrpoanHamuka /I1p/

4.14

W3yuenue siBnenust B3auMaOM WHAYKIUK.(CHITHE KPUBOW HAMATHUYHUBAHUS U
MIETIIU THCTEepe3rca ¢ MOMOIIBI0 ocimiutorpada.) /J1ad/

Pazgen S. KOJIEBAHUS 1 BOJIHbBI

5.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebatenbuslii koHTYp. CBOOOJHBIC HE3aTyXAIOMINE U 3aTyXaroLIHe
rapMOHMYECKHE KoJiebaHus B KosiebaTensHOM KoHType. Dopmyna s reproaa
KosieOaHMi. BEIHYK/I€HHBIE TAPMOHUYECKHE KOJIeOaHHs B KOJIeOaTeNEHOM
KOHTYpe. SIBnenue pe3oHanca. [lepeMeHHbI TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE COIIPOTHBIICHUE B IIEIIH IIEPEMEHHOTO ToKa. PaboTa 1 MOILIHOCTE B
LIeTM TIEPEMEHHOTO0 TOKa. JlelicTByloIee 3HaUeHNE TOKA U HATIPSKCHUS.

/JTex/

52

SJIEKTPOMAT'HUTHBIE BOJIHbI

OKcHepuMEHTalIbHOE MTOJIy4EHNE SIIEKTPOMArHUTHBIX BOJH. CyIeCTBOBaHHE
3JIEKTPOMAarHUTHBIX BOJIH KaK CIEICTBUE ypaBHeHU Makcsema.
JuddepenmuanbHoe ypaBHEHHE HIEKTPOMATHUTHON BOIHBL CBSI3b MEXTY
BEKTOPAMH HAIPSDKEHHOCTH 3JIEKTPUYECKOT0 U MArHUTHOTO HOJICH B
AIIEKTPOMArHATHOH BoJHE. [IperoMiIeHre 31eKTpOMarHUTHEIX BOJIH Ha TPAHHIIE
paszerna IByX cpeA. DHeprust U HMITYJIbC 3IeKTPOMAarHUTHBIX BOJIH.

/Cp/

Pazgen 6. OIITUKA

6.1

I'EOMETPUYECKAS OIITUKA.

[NonsTHE CBETOBOTO JTy4a. 3aKOH MPSIMOIMHEHHOTO PACHPOCTPAHEHHS CBETOBBIX
Tydelt B OTHOPOAHBIX cpefax. 3aKOH OTpaXKeHHs. 3aKOH MPEIOMIIEHHS.
IIpunnun ®@epma. ITonHoe oTpaxenue. LleHTpUpOBaHHBIE ONTUYECKUE CHCTEMBI.
IMpenomieHne CBETOBBIX Iydeil Ha HOBEPXHOCTU C(HEPUIECKOTO 3epKaa.
IIpenomienue cBera Ha chepruuecKor TOBEPXHOCTH pasnena AByX cpea. ToHkue
nuH3bL. M300paskeH1e peIMeToB ¢ MOMOIIbIO THH3. OCHOBHBIE
(oToMeTpUYecKIe BETHINHEI.

/JTex/

6.2

OnekTpoMarHuTHbIE KoIeOaHus U BOIHEL [ eomerpuueckas onruka /I1p/




6.3

WHTEPO®EPEHIIUA N JUDPAKIIUA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. HTepdepennns caera,
yCIIOBHE MakcUMyoB 1 MUHUMYMOB. OmbiT FOHTa. MHTEpdepentus ceera B
TOHKHX IIIEHKaxX ¥ IactuHKax. Onpenenenne qudpakiw. [Ipuanun [roifrenca
-®Openens. Meton 30 @penens. Judpakuus Openens Ha KPyrJIoM OTBEPCTHH U
mucke. JTudpakius @payarodepa Ha ogHol mend. Judpakius Opayrarodepa
Ha TU(PaKINOHHOHN perIeTKe.

/JTex/

6.4

JUCIEPCHUA U ITOJIAPU3ALINA CBETA

Jucnepcus cBeTa. DNEKTpOHHAs TEOPHs TUCIIEpCHU cBeTa. EcTecTBEHHBIH 1
10JIIpU30BaHHbIN cBeT. [lospu3anust cBeTa Npu OTPAKEHUU U IIPEIOMIICHUN Ha
TpaHULE ABYX AUINEKTPUKOB. [IpoxoxaeHue cBeTa yepe3 aHu30TPOIIHBIE
kpucTamisl. [TonspusannoHHble IPU3MBI U MOISAPOUIbL. 3aKkOH Mantoca. AHamU3
MOJISIPU30BaHHOTO CBETA. BpallleHne miIockoCcTH NONIpH3aIiH.

/Cp/

6.5

Boxnosas ontuka /TIp/

6.6

Wnreppepennus ceera. Onbit FOHTa. (M3MepeHne JTMHHBI CBETOBON BOJIHBI C
MTOMOTIBIO TU(PPAKINOHHOM penieTkr). (OnpeneneHre mokasaTemns MpeIoMICHUS
CTEKJIa C TTOMOIIBIO MUKpOcKoma). /J1ad/

6.7

ITposepxa 3akoHa Matoca. (Onpenenenue ko3¢ GHLIHEHTa TOTTOEHUS
mpo3pavHbiX Ten). (OnpeneneHue yriia NoMHON moysipusanun). /J1ad/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemoBoe U3IIydeHNe U €r0 XapakTepUCcTHKH. 3akoH Kupxroda. 3akoHsl
Credana - bonpiMana u cMmenienus Buna. ®opmyiner Penes-/xumca u [Tnanka.
I'umotesa [Tnanka. ®oronsl. ®otoddhdext. YpaBHeHHE DHHIITEHHA TS
BHemIHero (¢oto3ddexra. JHeprus U UMITYIIsC (oTOHA. J[aBIeHHe cBeTa.

D¢ ekt Komnrona u ero sanemeHTapHasi Teopusi. ETUHCTBO KOPITYCKYISPHBIX U
BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3ITy4EHHUS.

/JTex/

7.2

KganToBas ontuka /IIp/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U3NKN
CriexTpsl aTOMOB U MoJiekyin. CriekTp atoma Bogopoza. Teopust aroma Bogopoaa
no bopy. I'nnoresa ne bpoiins. CeoiictBa BosiH ae bpoitnsa. CootHomienue
HeomnpenenenHocreit ['eiizenOepra. BonHoBas GyHKUUS U €€ BEPOSTHOCTHAS
nHTepnperanys. HabmronaemMple BeTMYMHBI B KBAHTOBOH MEXaHHKE H MX
n3mepenust. O6mee ypasaenne lpexnarepa. CrammoHapHOe ypaBHEHHE
Mpenunrepa. J{BuxkeHne cBOOOTHON YacTHIIBL. J|BHKEeHUE B TIOTEHIINAIBHOM
sime. [ToTeHumaneHbIi Oapbep. I'apMOHMYECKU OCHMIUIATOP. ATOM BOIOPOJA B
KBaHTOBOM MexaHuke. CriuH 31ekTpoHa. CIMHOBOE KBaHTOBOE uncio. [IpuHuun
HEepa3INIUMOCTH TOXK/IECTBEHHBIX YacTUIl. DepMHOHBI 1 0030HEI.
Ilepnoauueckas cucrema ayeMeHTOB MeHeneesa.

/J1ex/
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DJeMeHThI KBAHTOBON MEXaHUKHU M aTOMHOU pu3uku /TIp/

7.5

OmnpejiesnieHre TeMIEepaTypHO 3aBHCUMOCTH HHTCHCHBHOCTH U3TyICHHS HUTH
mamiibl HakanuBaHus.(M3ydeHne 3aKOHOB TEMIOBOTO U3IIYYEHHs ¢ TIOMOIIBIO
SIPKOCTHOTO mupometpa.) /J1ad/

7.6

®otodddexr. (CHATHE BOIBTAMIEPHOMH, JIFOKCAMITCPHOH 1 CIIEKTPaIbHON
XapaKTepUCTHUK (HPOTOITEMEHTA U OTIpe/ieTIeHIe pabOTHI BBIX0O/1A
anekTpoHa). /J1ab/

Pazgen 8. DU3UKA ATOMHOI'O SAJIPA U QJIEMEHTAPHBIX YACTHI]

8.1

SJIEMEHTBI ®N3UKI1 ATOMHOTI'O SAJIPA

Jedext maccel u 3Heprus cBs3u sapa. CuH sapa U ero MarHUTHBIA MOMEHT.
Snepusbie cunbl. Monenu apa. PaqnoakTHBHOE U3IyYE€HUE U €TI0 BUABL. -
pacnaj. -u3IydeHHe. -U3IydeHue. SepHble peakiui U UX OCHOBHBIE THIIBL.
Peaknus nenenus siapa. Llennas peakuus neneHus. Peakuus cuHTe3a aTOMHBIX
saep.

/Cp/




8.2 SJIEMEHTBI ®U3UKU SJIEMEHTAPHBIX YACTHIL] 2 6
Kracchl a51eMeHTapHBIX YacTHI] U BUABI UX B3auMogaeiicTuii. Kinaccudukanus
9JIEMEHTapHBIX YacTHIl. [[pHHINI Hepa3IIIIMMOCTH TOXKECTBEHHBIX YaCTHII.
ChuH u Apyrue KBaHTOBBIC YHCIIA SIEMEHTAPHBIX. YacTHIBI 1 aHTUYACTHUIIEL.
Bozons! u hepMuonsl. Aaponsl U Me30HbI. Jlentonsl. [Ipomexyrounbie 0030HBL.
KBapxu 1 NIIIOOHBI.

/Cp/

Pasznen 9. CAMOCTOSTEJIBHAA PABOTA

9.1 IToaroToBka K siexiusim /Cp/ 1 16
9.2 IMoaroToBka k tabopatopHbIM pabotam /Cp/ 1 16
9.3 IMoaroroska k mpakTHuecKuM 3aHATHsIM /Cp/ 1 16
9.4 BeinosHenne KOHTpOIbHOM padoTs! /Cp/ 1 8,6
9.5 IMoaroroBka k snexiusim /Cp/ 2 8

9.6 IToaroToBka K MpakTHUECKUM 3aHSATHIM /Cp/ 2 16
9.7 IMoaroToBka k taboparopHbiM pabotam /Cp/ 2 16

Pazagen 10. KonrakTHbIE Yachl HA aTTECTALMIO

10.1 Kourtponsnas pabora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,25
10.3 Koncynprarus nepen sx3amenom /KD/ 2 2

10.4 Ox3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHAJIbI

OueHoYHbIe MaTepHabl JUIs MPOBEICHHUS IIPOMEXYTOYHON aTTECTAllMU OOYJaIOMNXCs NPUBEICHBI B IPHIOKECHUU K
paboueit mporpaMme AUCIUIITHHEL.

@DopMbl ¥ BHABI TEKYLIErO0 KOHTPOJIS 10 AUCLUIUIMHE (MOJYIIIO), BUABI 3aJaHUH, KPUTEPHH MX OLCHUBAHUS,
pacnpezeneHue 6auIoB 10 BHJaM TEKYIIETO KOHTPOIIS pa3padaThIBalOTCs NPETOAaBaTeNIeM JUCIUIUIMHEI C yIeTOM ee CeHU(pUKH 1
JIOBOJIATCS IO CBEACHHS 00YJarOIMXCs Ha IIEPBOM YIEOHOM 3aHITHH.

Texymuii KOHTPOIb YCIEBAEMOCTH OCYIIECTBIISCTCS MIPENoAaBaTeNeM AUCIUILINHBI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanneM SMOC niu myreM NpoBEepKH MUCbMEHHBIX padoT, MPEIYCMOTPEHHBIX pabounMH MporpaMMaMy TUCLUIUIMH B
paMKax KOHTAaKTHOW pabOTHI U CaMOCTOSITENIBHON paboThl 00ydaromuxcs. st GUKCHpOBaHUS PE3yNIbTaTOB TEKYIIETO KOHTPOJIS
MoxkeT ucnoinbsoBaThess DMOC.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi quteparypa

6.1.1. OcHoBHasi 1MTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc Ou. agpec
TBO, IOl
JI1.1 |Cagennes U. B. Kypc obmeit ¢pmsuxu. T. 3. KanToBast ontuka. AToMHast CaHkt- https://e.lanbook.com/bq
¢us3uxa. dusuxa TBepaoro tena. Guzuka aTOMHOTO SApa U Ierepbyp
3JIEMEHTAPHBIX YacTHIL: yueOHOe Tocobue r: Jlans,
2018
JI1.2 [ Cagennes U. B. Kypc obmeit ¢pmsuxn. T. 2. DneKTpr4ecTBO U MaTHETH3M. CaHkr- https://e.lanbook.com/bq
Bomnnsl. Ontuka: yaebHOe nocobue [etepOyp
r: Jlans,
2018




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Omn. agpec
TBO, TOJ[
JI1.3 | Cagenbes 1. B. Kypc o6meit pusuku. T. 1. Mexanuka. MosekyrsipHast CaHkT- https://e.lanbook.com/bg
¢u3mKa: yaeOGHOE mocodue ITerepbyp
r: Jlans,
2019
JI1.4 |YeptoB A.T., Oo6mas usnka Mocksa: | http://www.book.ru/bool
Bopo0OreB A A., KnoPyc,
Makxkapos E.®., 2020
Oszepos P. I1., Xpomos
B.1.
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOPBI, COCTABHTEIH 3arnaBue Wznarensc 3. agpec
TBO, IOt
JI2.1 |anxapus W.IT., Oobmas ¢usnka. COOpHUK 3a1a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Ky6apes C.1., 2019
Pasunosa C.M.
JI2.2 [BopobOneB A.A., 3agauHuK 0 pusuKe Mocksa: | http://www.book.ru/bool
UeptoB A.T'. KuoPyc,
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

EcrecTBenHOHayuHBIN 00pazoBaTenbHbIi mopTai: http://en.edu.ru/

6222

MexayHapoaHas npodeccuoHanbpHas 6a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbranT miroc

6.2.2.4

lapant ACIINKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1

Y4eOHbIe ayTUTOPUH AJIS IPOBEICHHS 3aHATUIH JTEKIIMOHHOTO TUIA, YKOMIIJIEKTOBAaHHbIE CHIELUATH3UPOBAaHHON
MeOeNbI0 M TEXHUYECKUMH CPEICTBAMH O0YdEHHMS: MYyJIbTHMEIUIHOE 000pYJOBaHHUE JUIs IPEIOCTABICHUS YeOHOH
nHGOpManKH OOJIBIION ayTUTOPHH H/HIH 3BYKOYCIIIMBAOIIee 000pyAoBaHNe (CTAallOHAPHOE HIIH TIEPEHOCHOE).

72

YdeOHBIe ayTUTOPUH JJIS TPOBEACHHS 3aHATHH CEMHHAPCKOTO TUIIA, TPYIIIOBEIX W HHAWBUIYaIHHBIX KOHCYIIBTAINH,
TEKYIIEro KOHTPOJIS ¥ IIPOMEKYTOYHOH aTTEeCTallNH, yKOMIUICKTOBAHHbIE CIICIINAIN3NPOBAHHON MeOEIbI0 1
TEXHUYECKUMHU CPeACTBAMU O0ydeHHsI: MYJIbTUMEHIHOEe 000pyI0BaHHUE H/UIIH 3BYKOYCHUIIMBAKOIIee 000pya0BaHIe
(cranimoHapHOE WK TIEPEHOCHOE)

7.3

TToMereHus U1 CaMOCTOSITENIBHOM PabOoThI, OCHAILICHHBIE KOMITBIOTEPHOI TEXHUKOW C BO3MOKHOCTBIO OAKITFOYCHHS K
cetd "MHTEepHET" M 00€ECIIeYeHNEM JOCTYIIa B AIEKTPOHHYIO HH(POPMamOHHO-00pa30BaTeNbHYO CpeLy YHHBEPCHTETA.

7.4

IomermeHus I XpaHEHUS U TPOPHIAKTUIECKOTO OOCTY)KUBaHUS Y4eOHOTO 000PYAOBaHUS




7.5

JlabopaTopun, OCHAIICHHBIC CIIEIHATBHBIM J1a00PaTOPHBIM 000PYIOBAHACM:

7.6

JlabopaTopust MEXaHUKH, BKIIFOIatomast: 670K 31ekTpoHHBH @M 1/1, mammaa ATByna @M1 1, mastHuk MakcBemia
®M12, ynusepcambHbli MasTHUK DM 13, maaTHuk Ob6epbexa DM 14, moxyns FOnra u mogyns casura ®M 19,
coynapenue mapos GM17;

7.7

JIabopaTopus 3JEKTPUYECTBA U MarHeTU3Ma, BKITtodaromas: creHasl TKO anekTpuyecTBa H MarHeTH3Ma, B TOM YHCIIE
ocumuiorpagsl C1-94, reHepaTopsl CHTHAIOB HU3KOYAcTOTHBIC ['3-118, HCTOUHMKY MATAHUS, Mara3HHbI CONTPOTHBIICHHH,
Habop Momyneit OIID;

7.8

JlabopaTopus ONTHKH, BKITIOYAIONIAst KOMIUIEKT ONTHYecKoro obopynoBanus PMC, B ToM gucie: 0a3sl ONTHIECKOH
CKaMbH, MOJTYIPOBOXHUKOBBIE JIa3ephl ¢ FOCTUPOBOYHBIM MOYJIEM, (DOTONPHEMHUKH, HA0OD JIMH3, SKPaHbI C MACIITa0HOH
ceTkol; aBroTpanchopmaTop ogHodazubiii JIATP-2,5; komruiekT omuii.




