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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Ilens npenogaBaHus OUCLHUILINHBL

1.2 | popMupoBaHue y 00yIarOMIUXCSA €CTECTBEHHOHAYTHOTO MHPOBO33PEHHS; HAYIHOTO MBIIUIEHHS; [IETOCTHOTO
MIPEICTaBICHU 0 PU3MUECKUX 3aKOHAX OKPYKAIOLIETO MHUPa B UX €IWHCTBE M B3aUMOCBS3H; HABBIKOB IPUMEHEHUS
MOJIOKEHHH (pyHIaMEHTaIbHOW (DM3MKH HPU PEIICHHH KOHKPETHBIX MPEIMETHO-NPOGIIIBHBIX 33]a4; TCOPETHICCKOH U
MIPAKTHYECKOM 0a3bl ISl YCIEITHOTO OCBOCHHS UMH CIICIUATBHBIX TUCIIUTUINH.

1.3 | 3aayu QUCIUTUIMHEL:

14— OCBOCHHE 00ydJarolMMHUCs 3HAaHUH 00 OCHOBHBIX (DM3MYECKHX SBJICHHSAX M IPOLECCax, OCHOBHBIX (PU3MUYECKUX
BEJIMYMHAX U (PU3NIECKIX KOHCTaHTAX, OCHOBHBIX (PM3NYECKUX 3aKOHAX M FPAHUIAX UX HPUMEHUMOCTH,
(yHIaMEHTAIBHBIX (PU3NYECKUX SKCIICPIMEHTAX M UX POJIM B pa3BUTUH HayKH, HA3HAUEHUN M IPHHITNIIAX ACHCTBHUA
BaXHEHUIINX (PU3NUECKUX TPHOOPOB;

1.5 npuoOpereHne 00yJaroNMMUCA YMEHHH OOBACHUTH OCHOBHBIC HAaOIOMaeMble IPUPOTHBIC H TEXHOTEHHEIE
sBJIeHNs U 9P QeKThl Ha 6a3e 3aKOHOB KIACCHYECKOI U COBPEMEHHOI (hH3NKH;

1.6 |— npuobpereHre 00yJaromuMICs YMEHUI U HAaBBIKOB HCIIOJIB30BAaHHUS METOIWKH (PH3MUYECKUX H3MEPEHUI H
00pabOTKN SKCIIEPUMEHTAIIBHBIX JaHHBIX, HCIOJIB30BaHUS METOAOB (PM3NYECKOTO MOJICITHPOBAHHUS JUISl PEILICHUS
KOHKPETHBIX €CTECTBEHHOHAYIHBIX M TEXHUYECKUX 3a/1ad;

1.7 |- npuoOpeTeHne 00yIalONIMMUCS HABBIKOB JKCIUTYaTallMd OCHOBHBIX MPHOOPOB M 00OPYAOBAaHHS COBPEMEHHOM
¢duzmdeckoit mabopaTopun, 00pabOTKH U HHTEPIIPETHPOBAHUS PE3YIIHTATOB IKCIIEPHIMEHTA.

1.8

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

Hukn (pa3gen) OIT: | b1.0.11

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

OIIK-1 CrocobeH pemaTs HHKEHEPHBIE 331a41 B IPO(eCCHOHAIBHOHN JeATeTbHOCTH C UCTIONB30BaHIEM METOJI0B €CTECTBEHHBIX
HayK, MAaTEMaTHIECKOTO aHaIN3a U MOACIUPOBAHUS

OIIK-1.2 [TpumMeHseT OCHOBHBIEC IOHATUS U 3aKOHBI €CTECTBEHHBIX HAYK JJISI PEIICHUS IPEAMETHO-IPO(UIBHBIX 33124

OIIK-1.3 HpHMeHHCT €CTCCTBCHHOHAYYHbIC METOAbI TCOPETUUCCKOI'0 U SKCIEPUMECHTAJIBHOTO UCCIICAOBAHUA 06’LCRTOB, IIpoLeCCOoB,
S[BJTGHI/Iﬁ; MMPOBOAUT SKCIICPHUMCHTEI 110 SaHaHHOﬁ MCTOAMKE U aHAJIU3HUPYET PE3YIIbTAaThI

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3HaTh:

3.1.1 | ocHOBHBIE TOHATHSI U 3aKOHBI KIIACCHYECKON M COBPEMEHHON (DU3UKU U UX POJIb B PELICHUH MPEAMETHO-IPOPHUILHBIX
3aj1a4;

3.1.2 MECTOABI TCOPETUYCCKOT'O U IKCIICPUMEHTAJIBHOT'O UCCIICAOBAHNA (I)I/I3I/I‘~ICCKI/IX 06’L€I(TOB, IpouecCoB 1 HBHCHHﬁ,
METOJUKY IPOBEACHUA U 06pa60T1<1/1 pPE3yIbTAaTOB (I)I/IBI/I“IGCKOFO OKCIIEPUMECHTA

3.2 | YMeTh:

3.2.1 | ucnoJIb30BaTh OCHOBHBIC IIOHATHS M 3aKOHBI (1)1/13I/IKI/I JJIs pCIICHUSA Hpe,Z[MeTHO-HpO(bI/IHLHLIX 3a1a4,

3.2.2 | IpUMEHSATh METOIbl TEOPETHYECKOTO U SKCIIEPUMEHTATIBHOTO UCCIEeOBAHUS (PU3UUECKUX O0BEKTOB, IPOLIECCOB U
SIBJICHUH, TPOBOIUTE (PU3MYECKIE SKCIIEPUMEHTHI 110 3a/IJaHHOI METOAMKe U 00padaThIBaTh UX PE3YIbTaThl

3.3 | Baragern:

3.3.1 | HaBBIKAMH TIPUMEHEHHS OCHOBHBIX IIOHATHI U 3aKOHOB KIIACCHYCCKOI U COBPEMEHHOM (DM3HKH IJIs PEICHHS TIPSIMETHO-
pOQHIBHBIX 33/1aY;

3.3.2 | HaBabIKaMH MMPUMEHCHUA METOAO0B TCOPECTUICCKOTO U SKCIICPUMEHTAJIBHOT'O UCCIICAOBAHUA (l)I/ISI/I‘ICCKI/IX 06'BCKTOB,
IpoLIeCcCoB U ﬂBHCHI/Iﬁ, HaBbIKaMH IIPOBCACHUS (1)PI31/I‘I€CI<I/IX 9KCIICPUMCHTOB 110 3aJJaHHOM METOJIUKE K O6pa6OTKI/I nux

pe3yIbTaToOB
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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 TOYKHU IIpeamer u
MeTOo/bl MEXaHHKU. Mojenu MaTepuanbHOI TOUKU U TBepaoro Tena. [lonstue
CHCTEMBI OTCUeTa. BEKTOpHOE ¥ KOOPJUHATHOE ONIUCAHUE JIBUXKEHUS
MaTepuaibHOi Toukr. OCHOBHBIE KHHEMATHYECKUE XapaKTePUCTUKU
MaTepUaJIbHOM TOUKU: Painyc-BEKTOp, IIEpEeMEILIEHUE, TPONUICHHBIH MyTh,
CpeIHsIs U MTHOBEHHAs CKOPOCTb, CpE/THEE U MTHOBEHHOE YCKOPEHHE,
TaHTCHLIUAJILHOE U HOPMaJIbHOE ycKopeHue. BpamarensHoe nBUXKeHNE
MaTepUallbHOU TOYKU. BEKTOpBI yrila I0BOPOTA, YIIIOBOM CKOPOCTHU U YIJIOBOTO
yckopeHusi. CBsi3b MEX/Ly yIJIOBBIMH M JINHSHHBIMU BelTnurHaMu. /JIex/

1.2

OrnpezieneHye MIOTHOCTH TBEPAOTO Tella MPABUIIbHON FeOMETPUUYECKOM
¢dhopmbr. /J1ab/

1.3

Kunemartnka marepuansHoif Touxu /I1p/

1.4

OCHOBbBI IMHAMUKU IIOCTYIIATEJIBHOT'O IBMXKEHU S TEJIA
ITocrynarensHoe nrxeHue. [leprrit 3akon Hetorona. [Tonsitre nHepTHOM
Maccel Tena. Bropoii 3akon Hetorona u nonsitue cuisl. Tperuil 3akon Herorona.
Bugst cun. Cuita TSKeCTH, CHIa BCEMHPHOTO TSTOTEHHS, CUJIA YIPYrOCTH, CHIIa
Tpenus. HenmHepumaneHble cucTeMbl oTcueTa. L{eHTpoOeKHbIe CHIIBI HHEPLUH U
cuisl Kopronmuca. /JIex/

1.5

OCHOBEI AWHAMHWKA IMOCTYMMATCIIBHOTO JABMXKCHUA TEJIa /Hp/

1.6

W3yyeHre 3aK0HOB MOCTYMATENHLHOTO JBHKEHHUSI C TOMOIIBIO MAIITMHBI
ATtByna. /J1a6/

1.7

3AKOHbBI UBMEHEHUWA 1 COXPAHEHUA UMITVJIBCA, DHEPTUHN U
MOMEHTA UMITYJIbCA Wmmrymnec
MaTepUaIbHOI TOUKMA U MEXAHUUECKOH CHCTEMBI, 3aKOH €T0 H3MEHEHHUS
coxpaHeHus. LIeHTp Macc MEXaHHUECKON CUCTEMBI U ypaBHEHHE €TI0 JBHKECHHS.
Kunerndeckast SHEpTust ¥ 3aKOH ee N3MeHeHns. KoHcepBaTHBHEIC 1
HEKOHCEPBATUBHbIE CUIbL. [loTeHnmansHas sHeprust. CBA3b MEXIY
MOTEHIIMAJILHON SHeprueil u cuiaoi. 3aKOH U3MEHEHHSI U COXPaHEHUs MOJIHOM
MeXaHW4ECKOH SHEPTUH CHCTeMbl. MOMEHT UMITyNIbCa MaTE€pUAIbHOM TOYKU U
MEXaHUYECKOH CUCTEMBI, 3aKOH €r0 M3MEHEeHUs M coxpaHeHus. /JIex/

1.8

3aKOHBI H3MEHEHUS M COXPAHEHHUS UMITYNbCa, SJHEPTUH M MOMEHTA
umnynsca /TIp/

1.9

IIpoBepka 3aKOHOB COXpPaHEHHsI IMITYJIbCA M SHEPTUH NP coyaapeHuu tei /J1ao/

1.10

JANHAMUKA BPAILIATEJIBHOT'O IBMXEHWA TBEPIOI'O TEJIA
OCHOBHOH 3aKOH BpalIaTeIbHOTO ABHXEHUS TBEPIOTO TeTa BOKPYT
HENOoABWKHOU ocl. MOMEHT uHepuuu. BeruncieHue MOMEHTOB HHEPLIUU
OJIHOPOJHBIX CUMMETpUYHBIX Tejl. Teopema [lITelinepa u ee nmpumeHeHue.

Kunerndeckast sHeprus BpallaTeIbHOIO IBUXKEHUSI TBEPAOIO TEa.
/TTex/

JuHaMuKa BpamaTeabHOTO OBIKEHHS TBepaoro tena /I1p/

I/I3yquI/Ie JAVMHAaMHWKH BpallaTCIbHOIO ABUXKCHUA C ITIOMOIIbIO MasiTHUKA
Ob6epOexa. /J1ab/

1.13

MasitHuk MaxcBemta. OnpezeneHie MOMeHTa HHEPLUH TeJl M IPOBEepKa 3aKOHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHMHWYECKHE KOJIEBAHUA

Omnpenenenne koyebannil. XapakTePHCTHKN FAPMOHUIECKUX KOJIcOaHMH.
Dopmyna CIIOKEHUS ABYX TApPMOHUYECKIX KoJieOaHuil. [IprmMeps!
KoJieOaTeNbHBIX CHCTEM: IPYKUHHBIN, MAaTEMaTHUECKUH U HU3NUECKUN
MasiTHUKH. YpaBHEHHE 3aTyXalOMUX KoJIeOaHUH U €ro pelleHue.
XapaKTepUCTUKH 3aTyXaIOMUX KojeOaHui. Y paBHEHHE BBIHYKICHHBIX
KoJe0aHuH nox JefiCTBIEM TapMOHUYIECKU U3MEHSIONMIEHCS BHEIIHEH CUIIBI U €0
pelienue. SIBneHne pe3oHaHca.

/Jlex/

1.15

Mexanunueckue konebanust /TIp/

1.16

Omnpejesnenne yCKopeHus: cBOOOJHOTO MaICHUS [IPU IIOMOIIY MATEeMAaTHIECKOTO
MasTHrKa. (OnpeneseHne MOy CABUIa C IOMOIIBIO IPYKUHHOTO
MasiTHHKA.) /J1ab/

Paspen 2. JIEMEHTBI CIIEHUAJIBHOU TEOPUUN
OTHOCHUTEJBHOCTH




2.1

IMocTynats! crienuanbHO# Teopun oTHOCHTENbHOCTH. [Ipeobpa3oBanus
Jlopenna. CneacrBus u3 npeodpazoBanuii Jlopenua. aTepBan mexmy
COOBITHAMH. VIMITYIIBC B CIIENMANBEHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PENSTUBUCTCKON TUHAMUKA MaTepPHANBHON TOUKH. DHEPIus B
CreUUaIbHON TeOpUU OTHOCUTENbHOCTH. /Cp/

14

Pazgen 3. TEPMOJINHAMMWKA 1 MOJIEKYJIAPHASA ®U3UKA

3.1

OJIEMEHTBI TEPMOJVNHAMUWKNA OcHOBHBIE
olpeeNleHus U MOHATUSA TepMoauHaMuKky. Hynepoe Hauano TepMOJUHAMUKY U
MOHsTHE TeMepaTypsl. TepMoaguHaMuueckue GyHKIMU coctostHus. [lepsoe
Hayayo TepMoAnHaMuku. TemnoemkocTs. M3onponeccsl. Bropoe Hadano
TEPMOAWHAMUKH B Pa3INIHBIX (GOpMyITHpoBKax. [IoHATHE TEIOBOH MAIIMHEI.
KIIJ Tennosoii mamussl. L{uxn Kapuo u reopema Kapno. Hepasencrso
Knaysnyca. Durponus. Tperbe HauasI0 TepMOANHAMUKH. /JIeK/

32

Onpenenenue kK03¢hGUIMEHTA BA3KOCTH KHUIKOCTH 10 MeToay Ctokca. /J1ab/

33

OJIEMEHTBI CTATUCTHYECKOHN ®MU3UKH.

OCHOBHBIE NT0JIOKEHUS KHHETHYECKOH TEOPUHU HICaTbHOTO ra3a. Y paBHEHHS
COCTOSIHUS MJIAJIbHOTO U PEAbHOTO ra3a. Y paBHEHUE KUHETUUECKOH TeopuH
ra3oB Ais naBieHus. ®a3oBoe npocTpaHcTBO. DYHKIMS pacIpeaeacHusl.
Krnaccuueckast 1 kBaHTOBasi craTucTuka. Pacnpenenenue Makcsena.
Bapomerpuueckas ¢popmyna. Pacnpenenenne bonbimana. [Tonstre o
KBaHTOBOM cTatuctuke bose-Ditnmreiina u ®epmu-Jlupaka. CBsi3b SHTPONUU C
TEpPMOIMHAMUYECKON BEPOSATHOCTBIO. SIBIIEHUS NIepeHoca.

/JTew/

34

OrmpeneneHre OTHOIICHUS TEMIIOEMKOCTEH ra3a METOI0M aIHadaTHIECKOTro
pacuupenwst. /J1a6/

3.5

DJeMEHTHI CTaTUCTHYECKOH (GH3UKN. DiIeMeHTH TepMoanHaMuku /T1p/

Pazgen 4. JJIEKTPHYECTBO U MATHETHU3M

4.1

SJIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

OnexTpudecKuil 3aps]] U 2J€KTpoCTaTHYECKOE noje. HanpsskeHHOCTh 1
MTOTEHIUAT AIEKTPOCTATUIECKOTO 10JIsl. CBOMCTBO CYNEPHIO3UIIH IS
ANEKTPOCTATUYECKUX MoJiel. CBsI3b MEX Ty HANpPSXKEHHOCTBIO
3JIEKTPOCTAaTUYECKOTO MOJIsI U TOoTeHLaIoM. I10Tok BeKkTopa HanpsKeHHOCTH
JIIEKTPUYECKOTO T0JIS Yepe3 NOBEPXHOCTh U Teopema 'aycca. Ilpumenenne
TeopeMsl ["aycca Kk pacueTy 1eKTpocTaTHUecKuX mojeil. Teopema o HUpKysIuu

JUISL BEKTOPA HAMPSKEHHOCTH DIEKTPUUECKOTO TIOJIA.
/Jlex/

4.2

DJIEKTPOCTATUYECKOE TTIOJIE B ITPOBOJJHUKAX U JUDJIEKTPUKAX
DJEKTPUIEeCKU AUTIONb U DIIEKTPUUYECKUI JUMONBHBIA MOMEHT. JIuToIbHbIE
MOMEHTBI MOJIEKYJl AUAJIEKTPHKA. [1oyspHbIe U HEMOJISPHBIE AUAIEKTPUKY.
Tonspuzanusa qusnexrpukos. Bekrop nonspuzamuu. Teopema ["aycca mist
BEKTOpa MOJISIpU3alui. BEKTOp deKTpryeckoro cMeleHus. Y CIOBHs Ha
TpaHMILIe IBYX AMIIEKTPUKOB. [IpOBOJAHUKH B IIEKTPOCTATUUECKOM IIOJIE.
DJEKTPOEMKOCTh YEAMHEHHOTO TPOBOAHUKA. KOHIEHCATOPbI. DHEpIUs CUCTEMBI
3apAI0B U AIEKTPUUECKOTO OJIS.

/Cp/

43

DrekTpocTaTHUecKoe NoJie B BaKyyme U Bemectse /I1p/

44

HccnenoBanue sekrpocraTiueckux nomei. (M3ydenue 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN JIEKTPMYECKHNU TOK

VYcnoBus CylecTBOBaHUS OCTOSHHOTO 3JIEKTPpUYecKoro Toka. Cuna u
IJIOTHOCTh TOKA. YPaBHEHHE HENIPEPBIBHOCTH. 3aKoH OMa /17151 OAHOPOIHOIO
y4JacTKa Henu. DIEKTPOABIKYINas CHila U HanpsbkeHue. 3akoH Oma 1is
HEOTHOPOJHOTro yyacTka uenu. [IpaBuna Kupxroda. [Ipumeps! pacuera
Pa3BETBICHHBIX HJICKTPHUYECKHX IeTel ¢ moMonipko mpasm Kupxroda. Padora u
MONIHOCTh TOKa. 3akoH J[xoyms-Jlenma.

/JTex/

4.6

IocrostauBI dnexTpuyeckuii Tok /1p/




4.7

MNOCTOSAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEIIIECTBE
MarnunTHas unaykuus. 3akoH buo-Casapa-Jlannaca, MarHuTHOE o€
JBHKYIIErocs 3apsna, cuia Jlopenna, 3akoH Ammnepa. Teopema 0 HUPKYIALHN
JUl BEKTOpa MarHUTHOM MHIYKLIUU U ee IpuMmeHenue. Teopema ['aycca mist
MarHUTHOTO MOJIS.

/Jlex/

4.8

MarHuTHble MOMEHTBI aTOMOB M MOJIEKY/1. BEKTOp HaMarHM4eHHOCTH BEIIECTBA.
Teopema 0 IMPKY/ISILKU 111 BEKTOPa HAMArHUYEHHOCTH. MarnutHas
BOCIPUUMYHMBOCTh U MAaTHUTHAs IPOHUIIAEMOCTD BellecTBa. HampskeHHOCTD
MarHutHoro nois. Teopema o HUPKyIALUY AJsl BEKTOPBI HAIIPSHKEHHOCTH
MAarHUTHOTO NOJIs. Y CJIOBUS Ul MarHUTHOTO IIOJIsl HA TPAaHUIIE pa3Jieia ABYX
cpen. Jluamarneruxu, napamarsetuku. deppomarnervky. MarautHsii
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerisma.

/Cp/

4.9

ITocTostHHOE MarHUTHOE TTOJIE B BaKyyMe U Bemectse /I1p/

4.10

Omnpe/esnieHre OTHOIICHHUS 3apsiia AIEKTPOHA K €ro Macce METOJ0M MarHeTPOHa.
(Onpenenenne ropu30OHTAIBHOM COCTABIISIONIEH HUHAYKIUA MATHUTHOTO MOJIS
3emun) /J1a6/

4.11

Omnpenernenre pabOTHI BBIX0O/1A 3IEKTPOHOB U3 MeTaynia. /J1ab/

4.12

SJIEKTPOJJUHAMMUMKA

3aKoH »neKTpoMarHuTHOH nHaykuuy. [IpaBuno Jlenna. CriocoObl H3MEHEHHs
MarHuTHOTO ToTOKa. [Iprposa 3/ieKTpoMarHuTHOH HHAYKINH. SIBIIeHNe
camouHnykuuu. MHaykruBHOCTh. B3aumuas nnnykuus. Bzaumnas
HHIYKTUBHOCTB. TeopeMa B3aumHocTH. Tok cMmemenus. Teopema o MUPKyIALUU
MarHUTHOTO TOJISI B CIIydae MPHUCYTCTBHUS MEPEMEHHBIX JIEKTPHYECKIX MOJICH.
VYpaBHeHus MakcBemta B HHTErpabHOU Gopme. /JIex/

4.13

Onexrpoannamuka /T1p/

4.14

W3yuenue sisnenust B3anMaoN HHAYKIMHA.(CHATHE KPUBOW HAMATHUYUBAHUS U
MIETIIU THCTEepe3rca ¢ MOMOIIBI0 ocimiutorpada.) /J1ad/

Pazgen S. KOJIEBAHUS 1 BOJIHbBI

5.1

SJIEKTPUYECKUE KOJIEBAHUA

KonebartenbHblii koHTYp. CBOOOJHBIC HE3ATYXAIOIINE U 3aTYXAIOIINE
rapMOHMYECKHE KoleOaHus B KojiebaTelbHOM KoHType. DopMyna utd neproia
KoneOaHuH. BEIHYX/IeHHBIC TApMOHUYECKIE KOJICOaHN B KOJIEOATEITbHOM
KOHTYpe. SIBnenue pezonanca. [lepemeHHbIN TOK. AKTUBHOE, UHAYKTHBHOE U
€MKOCTHOE COTIPOTHBIICHHUE B LIENH IIEPEMEHHOTO TOKa. PaboTa M MOIIHOCTE B
LIETM TIEPEMEHHOT0 TOKa. J{elicTByrolee 3HaUeHHE TOKA U HAIPSKEHUSI.

/JTex/

52

SJIEKTPOMAT'HUTHBIE BOJIHBI

DKCIepUMEHTAIBHOE MOTy4YeHHUE 3IEKTPOMAarHUTHBIX BOJH. CyIecTBOBaHHE
3JIEKTPOMAarHUTHBIX BOJIH KaK CI€JCTBUE ypaBHeHUN MakcBeina.
JuddepenipaabHoe ypaBHEHNE HIEKTPOMArHUTHOH BOJIHBL. CBA3b MEXIY
BEKTOPaMHU HANPSHKEHHOCTH JICKTPUIECKOTO U MAarHUTHOTO TI0JICH B
9IIEKTPOMArHUTHON BoJHE. [IpesioMiteHre 3IIeKTpOMarHUTHEIX BOJTH Ha TPaHUIIe
paszerna IByX cpeA. DHeprusl U MIIYIbC 3JIEKTPOMATHUTHBIX BOJTH.

/Cp/

Pazgen 6. OIITUKA

6.1

TEOMETPUYECKAS OIITUKA.

[onsiTue cBEeTOBOTO Jyda. 3aKOH MPSIMOJIMHEHHOTO PACIIPOCTPAHEHUS CBETOBBIX
Jy4eil B OMHOPOJHBIX Cpefiax. 3aKOH OTpa)KeHUsl. 3aKOH MPeIOMIICHUS.
ITpunnun depma. [TonHoe oTpaxkenue. LleHTpupoOBaHHbIE ONTHYECKHE CUCTEMBI.
IIpenomMieHue CBETOBBIX Jydel Ha MMOBEPXHOCTH c(hepUIECKOTO 3epKaa.
[Ipenomienue cBeta Ha cepUIECKOil MOBEPXHOCTH pa3zeia AByX cpel. ToHkue
nuH3b1. M300paskeHre MPeIMeToB ¢ OMOINBIO JHH3. OCHOBHbBIE
(hoToMeTpHUECKIE BEIINIHHBIL.

/Jlex/

6.2

OnexTpoMarHuTHeIE KojiebaHus U BOJIHBIL. ['eomerpudeckas ontuka /TIp/




6.3

WHTEPO®EPEHIIUA N JUDPAKIIUA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. HTepdepennns caera,
YCIIOBHE MakCHMYOB 1 MEHUMYMOB. OnbIT FOHTa. MHTepdepennns ceera B
TOHKHX IUICHKAaX ¥ IuacTuHKax. Onpenencaue audpakanu. [puaiumn Ioiirenca
-®Openens. Meton 300 @penens. Judpakiaus OpeHesst Ha KPYTIIOM OTBEPCTUH U
mucke. Tudpaxuus dpayarodepa Ha omHow menn. Judpakius Opaynrodepa
Ha TU(PaKIIMOHHON pereTke.

/Jlex/

6.4

JUCIEPCHUA U IIOJIAPU3AIINA CBETA

Jucnepcus cBeta. DEKTPOHHAs TEOPUs JUCHepCcUr cBeTa. EcTecTBeHHBIN 1
10JIIpU30BaHHbIN cBeT. [lospu3anust cBeTa Npu OTPAKEHUU U IIPEIOMIICHUN Ha
TpaHULE ABYX AUIIEKTPUKOB. IIpoxoxkneHue cBeTa uepe3 aHU30TPOIIHbIE
kpuctanisl. [lonspusanoHHsle NpU3MBbl 1 NOIApouabl. 3akoH Mamtoca. AHanu3
MOJISIPU30BAaHHOTO CBETA. BpallleHne MIoCKOCTH MOJIAPU3aliK.

/Cp/

6.5

Bonnosas onuxa /I1p/

6.6

Wurepdepenrms ceera. Onbit FOura. (M3MepeHue JIHHHBI CBETOBOM BOJIHBI C
MOMOIIBIO TU(paKIHOHHON perueTkr). (OnpeaeneHie nokasaress MPeToMICHUS
CTEKIIa C MOMOMIBI0 MUKpOCKoTa). /J1ab/

6.7

ITposepxa 3axoHa Maitoca. (Onpenenenne k03 QUIIIEHTa TOTIOMCHUSL
mpo3pavHbiX Tend). (OnpezneneHne yriia NoMHON moysipu3anun). /J1ao/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemoBoe u3TydeHne U ero XxapakrepucTuki. 3akoH Kupxroda. 3axoHsl
Credana - bonpiMana u cMmerienust Buna. @opmyinsl Penes-/xunca u [lnanka.
I'umoresa [Tnanka. ®oToHbl. PoTOdQdekT. YpaBHEHHE DIHINTEHHA TS
BHemIHero ¢oroaddekra. DHeprus u UMIynsc GpoToHa. J[aBIeHNe cBeTa.

D¢ dexr KomnToHa u ero aneMeHTapHast TeOpusi. EMMHCTBO KOPITYCKYISIPHBIX U
BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO M3Iy4EeHHs.

/Jlex/

7.2

KganToBas onruxka /ITp/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHUKN 1 ATOMHOU ®U3NKHN
CriexTpbl aTOMOB U MoJieKyl. CriekTp aroma Bogopoaa. Teopus aroma Bogopoa
no bopy. I'mnoresa ne bpoitnsa. CeoiictBa BosH ae bpoitnsa. CootHomeHue
Heomnpenenennocreil ['eiizendepra. BoaHoBast QyHKIMS U ee BEPOSITHOCTHAS
uHTepnperamys. HabmronaemMple BeTMYHHBI B KBAHTOBOI MEXaHUKE M UX
n3mepenust. O6mee ypasaenne lpexnarepa. CrammoHapHOe ypaBHEHHE
Mpenunrepa. J{BuxkeHne cBOOOTHON YacTHIIBL. J|BHKEeHUE B TIOTEHIINAIBHOM
sime. [ToTeHumanbHbIN 6aphep. ['apMoHUYEeCcKuil ocMLIATOp. ATOM BOJAOPO/A B
KBaHTOBOM MexaHuke. CriuH sekrpoHa. ClIMHOBOE KBaHTOBOE yncio. [Ipuniun
HEepa3INIUMOCTH TOXK/IECTBEHHBIX YacTUIl. DepMHOHBI 1 0030HEI.
Ilepnoauueckas cucrema 31eMeHTOB MeHieneesa.

/Jlex/
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DJIeMeHThI KBAaHTOBOW MEXaHUKU M aTOMHOU dusnku /TIp/

7.5

OmnpejiesnieHre TeMIEepaTypHO 3aBHCUMOCTH HHTCHCHBHOCTH U3TyICHHS HUTH
namiibl HakaauBauust.(M3ydeHie 3akOHOB TEIIOBOTO U3ITYYCHUsI C TIOMOII[BIO
SIPKOCTHOTO mupometpa.) /J1ab/

7.6

®otorddexr. (CHATHE BOTBTAMIIEPHOH, JTFOKCAMITEPHON M CIIEKTPATBEHON
XapaKTepPHUCTHK (POTORIEMEHTA U OTpeieNieHrne paboThl BHIXO1a
anekTpona). /J1ab/

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

8.1

OJIEMEHTHBI ®U3UKU ATOMHOI'O SIAPA

Jedexr Maccel 11 SHeprus cBA3U Aapa. CIHH sIpa ¥ ero MAarHUTHBII MOMEHT.
S nepusbie cunbl. Monenu apa. PajqnoakruBHOe U3JIydeHHUE U €0 BUJBI. -
pacnaj. -U3IydeHHUE. -U3JlydeHue. SIaepHble peakiuy 1 UX OCHOBHBIE TUIIBI.
Peaxuus nenenus snpa. Lennas peakius nenenus. Peakiust cuHTe3a aTOMHBIX
sep.

/Cp/




8.2 SJIEMEHTBI ®U3UKU 3JIEMEHTAPHBIX YACTUL] 2 6
Kiaccpl a51eMeHTapHBIX YacTHI] U BU/IBI UX B3auMoaeicTsuid. Kinaccudukarms
9JIEMEHTapHBIX YacTHIl. [[pHHINI Hepa3IIIIMMOCTH TOXKECTBEHHBIX YaCTHII.
CHuH u Apyrue KBaHTOBbIC YMCIIA IEMEHTapHBIX. YaCTHIB M aHTUYACTHUIIBL.
Bozons! u hepMuonsl. Aaponsl U Me30HbI. JlenTonbl. IIpomexyrounbie 0030HBL.

KBapku 1 ri1t0oHBI.
/Cp/

Pasznen 9. CAMOCTOSTEJIBHAA PABOTA

9.1 IToaroToBka Kk sekimsam /Cp/ 1 16
9.2 IMoaroToBka k mabopaTopHbM pabotam /Cp/ 1 16
9.3 IMoaroroska k npaxrudeckuM 3ansaTusam /Cp/ 1 16
9.4 BrinosaHenue KOHTposIbHOM paboTel /Cp/ 1 8,6
9.5 IMoaroToBka k sekmusm /Cp/ 2 8

9.6 IToaroToBka K MpakTHYECKUM 3aHATHIM /Cp/ 2 16
9.7 IMoaroToBka k mabopaTopHbiM 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 Koncynpbrarus nepen sx3ameHom /K3/ 2 2

10.4 Ox3amen /K3/ 2 0,35

5. OHEHOYHBIE MATEPHAJIbI

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

@DopMbl ¥ BHABI TEKYIIETO KOHTPOJIS IO AUCLUIUIMHE (MOJYIIO), BUABI 3aJaHUH, KDUTEPUU MX OLCHUBAHUS,
pacnpezenenue 6aIoB 110 BHAaM TEKYIIEro KOHTPOJIs pa3pabaThIBaroTCs MPENoJaBaTelleM JUCLMILUTMHBI C YIeTOM €€ CIEeIU(pHUKH 1
JIOBOJIATCS IO CBEACHHS 00YJarOIMXCs Ha IIEPBOM YIEOHOM 3aHITHH.

Texymmit KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISCTCS MIPENOAaBaTeNeM AUCIUILINHBI (MOIYNIA), KaK HMPaBHIIO, C
ucnonb3oBanueM SMOC unn myreM NpoBepKU NUCbMEHHBIX paboT, MPEAYCMOTPEHHBIX pabounMH MPOrpaMMaMy TUCLUIUIMH B
paMKax KOHTAaKTHOH pabOTHI M CAMOCTOSATEIBHOH paboThl 0Oydaromuxcs. s pUKCHPOBaHUS PE3YIbTATOB TEKYIIETO KOHTPOJIS
MOXeT ucnoinb3oBaThess DMOC.

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

6.1. Pexomenayemasi quteparypa

6.1.1. OcHoBHasi 1MTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnasue W3natensc On. agpec
TBO, IOl
JI1.1 |Cagennes U. B. Kypc obmeit ¢pmuxu. T. 3. KBanToBas ontrka. AToMHast CaHkr- https://e.lanbook.com/bq
¢uzuka. Ousnka TBepaOro Tena. PuU3nKa aTOMHOTO SApa U [etepOyp
3JIEMEHTAPHBIX YacTHIL: yueOHOe Tocobue r: Jlans,
2018
JI1.2 [ Cagennes U. B. Kypc obmeit ¢pmsuxu. T. 2. DIeKTpriecTBO U MarHETH3M. CaHkr- https://e.lanbook.com/bq
Bomnnsl. Ontuka: yue6HOE mocobue [etepOyp
r: JlaHp,
2018




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI1.3 | Casenbes 1. B. Kypc o6meit pusuku. T. 1. Mexanuka. MonekyspHas CaHkT- https://e.lanbook.com/bg
¢usmka: yaebHOE mocoome [etepOyp
r: Jlans,
2019
JI1.4 |YeptoB A.T., Oo6mas ¢usuka 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. anpec
TBO, IOt
JI2.1 |IHanxapun W.II., 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., 3a1auHuK 0 (pH3nKe Mocksa: | http://www.book.ru/bool
UeptoB AT 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

I'apant ACITMKXT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1

Y4eOHble ayAUuTOPUH ISl IPOBEICHUS 3aHITUH JIEKLIMOHHOTO THIIA, YKOMILJIEKTOBaHHBIE CIICIIMATN3HPOBAHHOM
MeOeITbI0 M TEXHUIECKIMU CPEACTBAMH 00yUEHHS: MYITETHMEIUITHOE 000pyIOBaHUE IS IPEIOCTABICHUS yaeOHON
nHGOpManHH OOJIBIION ayTUTOPUH H/MIIH 3BYKOYCHIIHBAIONIEe 000pyTOBaHHUE (CTAMOHAPHOE WIIN TIEPEHOCHOE).
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YdeOHBIe ayTUTOPUH JJIS TPOBEICHHS 3aHATHI CEMHHAPCKOTO THITA, TPYIIIOBBIX M HHIANBHYaIbHBIX KOHCYIbTANNH,
TEKyIIero KOHTPOJIS ¥ IPOMEKYTOYHOI aTTeCTaINH, yKOMIIEKTOBAHHBIC CIIEIIHATN3HPOBAHHON MEOCITBIO 1
TEXHUYECKUMU CPEICTBaMHU O0YYeHHUs: MyAbTUMEANHHOE 000PYI0BaHNE U/WIIH 3BYKOYCHIIMBAIOIIee 000pyI0BaHUE
(cranimoHapHOE WK TIEPEHOCHOE)

7.3

ToMereHus U1 CaMOCTOSITENIBHOM PabOoThI, OCHAILICHHBIC KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO MOKITFOUCHHS K
cetd "MHTEepHET" M 00eCIIeYeHreM JOCTYIa B AIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIFHYIO Cpely YHHBEPCHTETA.

7.4

[omermeHus U1 XpaHEHHUS U MTPOPHIAKTHYESCKOTO OOCTY)KUBaHHS Y4eOHOTO 000PYAOBaHHUS




7.5

JlabopaTopun, OCHAIICHHBIE CIIEIUAIBEHBIM Ja00PaTOPHEIM 000PyIOBAHUEM:

7.6

JlabopaTopust MeXaHHKH, BKITIOYaromas: 0710k 3nekrpoHasiid PM1/1, mamuaa AtByna ®M11, mastark MakcBemna
®M12, ynusepcanbHblii MasTHUK DM 13, MasTauk O6epbexa ®M14, moxyns FOHTa 1 Moayns casura ®M 19,
coynapenue mapos GM17;

7.7

JIaGopaTtopusi 3JEKTPHYECTBa 1 MarHeTu3Ma, BKirodaromas: crenasl TKO anekrpudectBa 1 MarHeTu3Ma, B TOM YUCIC
ocumiorpagsl C1-94, reHepaTopbl CUTHAIOB HU3KOYACTOTHBIE ['3-118, HCTOYHUKN MUTaHUS, MAra3uHbI COTIPOTUBJICHHH,
Habop Momyneit DI13;

7.8

JlaGopaTopust ONTHKH, BKIIOYAIONIAs KOMIIEKT onTHYeckoro obopynoBanus PMC, B ToM gucie: 6a3sl ONTHYECKOH
CKaMBbH, TIOJTyIIPOBOTHUKOBEIE JIa3ePHI ¢ FOCTHPOBOYHBIM MOJIyIIeM, (hoTonmpreMHNKH, HAOOP JIMH3, SKPaHBI ¢ MACIITAOHOI
ceTkoif; aBroTpanchopmarop onnodaszubliil JJATP-2,5; koMruiekT GHosmid.




