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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 OKPYKAIOIMIEr0 MUPa B UX €MHCTBE U B3aUMOCBS3H; HABBIKOB IPUMEHCHUS
MOJIOKEHHH (pyHIaMEHTAIbHOW (DM3UKH MPU PEHICHHH KOHKPETHBIX PEIMETHO-IIPOPHIBHBIX 3a1a4; TCOPETUIECKON U
MIPAaKTHIECKOH 0a3bl ISl YCIEIIHOTO OCBOCHUS HMH CIICIIHATBHBIX AUCIIUTUIHH.

1.3 | 3amaun AUCIUTUINHEL:

14— OCBOCHHE 00ydJarolMMUCs 3HAaHWI 00 OCHOBHBIX (PU3MUECKUX SIBJICHHSAX M IPOIECCaX, OCHOBHBIX (PU3HMUECKUX
BEJIMYMHAX U (PU3NUECKNX KOHCTAaHTaX, OCHOBHBIX (DU3MUYECKIX 3aKOHAX M TPAHUIAX X IPUMEHUMOCTH,
(yHIaMEHTAIBHBIX (PU3NIECKUX SKCIEPUMEHTAX M MX POJIM B Pa3BUTHH HAYKH, HA3HAUCHUH W NPHHIUIIAX ICHCTBHSA
BaXHEHIINX (PU3NUECKUX TPUOOPOB;

1.5 npuoOpereHne 00yJaroNMMUCA YMEHHH OOBACHUTH OCHOBHBIC HAaOIOMaeMble IPUPOTHBIC H TEXHOTEHHEIE
sBJIeHUS U 3P QeKThl Ha 6a3e 3aKOHOB KJIACCUYECKOM U COBPEMEHHOH (DU3MKH;

1.6 |— npuobpereHre 00yJalomuMICs YMEHUI U HAaBBIKOB HCIIOJIB30BAaHUS METOIUKH (PU3MUYECKUX H3MEPEHUI H
00pabOTKH 3KCTICPUMEHTANIBHBIX JAHHBIX, HCIIOIb30BAHMUS METOI0B (PU3UUECKOTO MOJICITHPOBAHHUS JUISl PEIICHUS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX U TEXHHUYECKHX 3a]ad;

1.7]|- nproOpeTeHne 00yJaloMMMUC HABBIKOB IKCIUTYAaTAllMH OCHOBHBIX IPHOOPOB M 000PYNOBAaHMS COBPEMEHHOI
¢m3uyeckoit mabopaTtoprn, 00padOTKH M HHTEPIIPETHPOBAHUS PE3YIIBTATOB HKCIICPHMEHTA.

1.8

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

Hukn (pazgen) 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, MaTeMaTHYECKOTO aHallM3a U MOJICITHPOBAHHS

OIIK-1.2 TTpuMeHseT OCHOBHBIE NOHATHUS U 3aKOHBI €CTECTBCHHBIX HAYK JUIS PEIICHUS IPEeAMETHO-IPO(MMIBHBIX 33124

OIIK-1.3 HpHMeHHCT €CTCCTBCHHOHAYYHbIC METOAbI TCOPETUUCCKOTO U SKCIICPUMEHTAJILHOTO UCCIICAOBAHUA 06’LCKTOB, IpOoLECCCOB,
S[BJTGHI/Iﬁ; MMPOBOAUT SKCIICPUMEHTHI 110 BaHaHHOﬁ MCTOAMKE U aHAJIU3UPYET PE3YJIbTAThI

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3HaTh:

3.1.1 | ocHOBHBIE OHATHSI U 3aKOHBI KJIACCHUECKOH U COBPEMEHHOH (PU3HMKU U UX POJIb B PEIICHUH MPEAMETHO-IPOPHIBHBIX
3aj1a4;

3.1.2 MECTOABI TCOPETUYCCKOT'O U OKCIICPUMEHTAJIBHOTO UCCIIEJOBAaHMs (bI/I3I/I'~ICCKI/IX 06’B€KTOB, IIpoOLEeCCOB U ﬂBHeHHﬁ,
MCTOAUKY IIPOBCACHUS U 06pa6OTKI/I PE3YIbTATOB (bl/IBI/ILIeCKOFO OKCIICPpUMCHTA

3.2 | YMeTh:

3.2.1 | ucnoJIb30BaTh OCHOBHBIC IIOHATHS M 3aKOHBI (1)I/I3I/IKI/I JJI pCIICHUS HpeZ[MeTHO-HpO(bI/IJ'ILHBIX 3a1a4,

3.2.2 | IpUMEHATh METOIbl TEOPETHYECKOTO U KCIEPUMEHTAILHOTO UCCIEeA0BAHMS (PU3NYECKUX 0OBEKTOB, IPOLIECCOB U
SIBJICHUH, TPOBOAUTH (PU3MUYECKUE SKCIIEPHUMEHTHI 10 3aJJaHHOM METOJIMKE U 00padaThIBaTh UX PE3YIbTaThl

3.3 | Baragern:

3.3.1 | HaBBIKaMH MPUMEHCHUSI OCHOBHBIX TIOHSITHII U 3aKOHOB KJIACCHYECKOHN U COBPEMEHHOW (DM3MKH JUISl pELICHHS IPEIMETHO-
pOQHIBHBIX 33/1aY;

3.3.2 | HaBabIKaMH MMPUMCEHCHUA METOAO0B TCOPECTUICCKOT'O U SKCIICPUMEHTAJIBHOTO UCCIICAOBAHUA (1)I/ISI/I‘{€CKI/IX O6’beKTOB,
IpoLIeCcCoB U ﬂBHCHI/Iﬁ, HaBbIKaMU MTPOBCACHUSA (I)I/I?)I/I‘-ICCKI/IX 9KCIICPUMCHTOB I10 3aZ[aHHOI71 MCTOJHUKE U 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 MeXaHUKU. MoJieny MaTepraabHOM TOUKU U TBeporo Tena. [lonsrue
CHCTEMBI OTCUeTa. BEKTOpHOE ¥ KOOPAMHATHOE OIIMCAHUE JBHKEHUS
MaTepuaibHOi Touku. OCHOBHbBIC KHHEMAaTHUECKHE XapaKTePUCTHKH
MaTepUaJIbHOM TOUKU: paauyc-BEKTOp, IEpeEMELICHHUE, IPOAEHHBIN MTyTh,
CpelHsIsl U MTHOBEHHAs CKOPOCTh, CPEIHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHLIUAJILHOE U HOPMaJIbHOE YCKOpEHHE. BpalarensHoe ABUKEHUE
MaTepUallbHOM TOYKU. BEKTOPEI yria NoBOpOTa, yIII0BOM CKOPOCTH U YIJIOBOIO
yckopeHHst. CBsI3b MEXy YIJIIOBBIMH ¥ JIMHEHHBIMU BelMurHaMu. /JIex/

1.2

Ornpezienenre MIOTHOCTH TBEPAOTO Tella MPABUIIbHON reOMEeTPHUUYECKO
¢dhopmbr. /J1ab/

1.3

Kunemartnka matepuansHoit Toukn /T1p/

1.4

OCHOBbBI IMHAMUKU IIOCTYIIATEJIBHOT'O IBMXKEHU S TEJIA
IToctynarensHoe aBrxenue. [leprrit 3akoH HetoroHa. [ToHsiTHe nHEPTHOM
Maccel Tena. Bropoii 3akon HerotoHa u nonsarue cuisl. Tpetuil 3akoH HeroToHa.
Bugst cun. Cuita TSKeCTH, CHIa BCEMHPHOTO TSTOTEHHS, CUJIA YIPYrOCTH, CHIIa
Tpenus. HenmHepumaneHble cucTeMbl oTcueTa. L{eHTpoOeKHbIe CHIIBI HHEPLUH U
cuisl Kopronmnca. /JIex/

1.5

OCHOBEI AWHAMHWKH NTOCTYNATCIBHOTO ABUKCHU TCIa /Hp/

1.6

W3yyeHre 3aKOHOB MOCTYMATENHHOTO BHKEHHUS C MTOMOIIBIO MAIITMHBI
ATtByna. /J1a6/

1.7

3AKOHBI UIBMEHEHUA 1 COXPAHEHNWA UMITVJIBCA, DHEPTUHN U
MOMEHTA UMITYJIbCA Wmmrymnec
MaTepUaIbHON TOUKH U MEXaHWYECKOH CHCTEMBI, 3aKOH €T0 U3MEHEHHUS
coxpaHeHus. LIeHTp Macc MEXaHHUECKOH CUCTEMBI U YPABHEHUE €r0 JBUXKEHUSL.
Kunernueckast sHeprus 1 3aKoH ee n3MeHeHus. KoHcepBaTHBHEBIE 1
HEKOHCepBaTUBHEIE CHIIBL. [loTeHnMansHas sHeprusi. CBA3b MEXITY
MOTEHIMAJILHON SHEpruei u cuiaoi. 3aKOH U3MEHEHHS U COXPaHEHHsI OJTHON
MeXaHW4ECKOH SHEepruu cucTeMbl. MOMEHT UMITyAbca MAaTEPUAIBHON TOUKH U
MEXaHUIECKOH CUCTEMBI, 3aKOH €T0 U3MEHEHUsI U coXpaHeHus. /Jlex/

1.8

3aKOHBI H3MEHEHHUS U COXPAaHEHUS UMITYJIECA, SHEPTHHA I MOMEHTA
umnynsca /TIp/

1.9

IIpoBepka 3aKOHOB COXPaHECHUs UMITYJIbCA U SHEPTHU MPU coyaapeHun tei /J1ad/

1.10

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

Kunerndeckas sHeprus BpallaTebHOTO ABUXKEHUS TBEPIOTO TeNa.
/JTex/

JuHaMuKa BpaliaTeabHOTo IBMKEHHs TBepaoro tena /I1p/

I/I3yquI/Ie JAVMHAMHWKH BPpalIaTCIbHOIO ABMIKCHHS C IOMOIIIBIO MassTHUKA
Ob6epOexa. /JT1ab/

1.13

MasitHuk Makcsema. Onpe/iesieHne MOMEHTa HHEPLMH TeJl U IPOBEepKa 3aKOHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHNWYECKUE KOJIEBAHUA

Onpenenenue kojieOaHmid. XapaKTEePUCTUKH TAPMOHUYECKHUX KOJICOAHUH.
Dopmyna CIOKEHUS IBYX TApPMOHINYECKUX KonebaHui. [Ipumepst
KoJIeOaTeNIbHBIX CUCTEM: MIPYKHHHBINA, MATEMaTUIEeCKU U PU3nUeCcKuit
MasTHUKH. Y paBHCHUE 3aTyXaIONINX KOJICOAHUI U €ro pelieHHe.
XapaKTepUCTHKH 3aTyXAIONHX KoyleOaHNi. Y paBHEHHE BEIHYKICHHBIX
KoJieOaHuH Mo AeHCTBUEM TapMOHUYECKH N3MEHSIOIIEHCS BHEITHEH CHITBI U €T0
peleHue. SIBieHne pe3oHaHca.

/JTex/

1.15

Mexannueckue koneoanus /T1p/

1.16

OmnpejesneHre YCKOpEeHHs: CBOOOTHOTO MaICHHUS MPH IOMOIIN MATEMATHIECKOTO
MasTHrKa. (OnpeeneHie MOIyIs CABUTa € MOMOIIBIO MTPYKHHHOTO
MasiTHHKA.) /J1a6/

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 PEJIITUBUCTCKOI JMHAMHUKI MaTEPUAIbHON TOUKH. DHEPIUs B
CreUUaIbHON TeOpUU OTHOCUTENbHOCTH. /Cp/

14

Pazgen 3. TEPMOJINHAMMWKA 1 MOJIEKYJIAPHASA ®U3UKA

3.1

OJIEMEHTBI TEPMOAMHAMMWKI OcCHOBHEBIE
oTperneNieHus U MOHATHS TepMOJHaMUKH. HymeBoe Havamo TepMOIMHAMHUKA U
moHsATHE Temriepatypbl. TepmoauHamudeckune GyHKIuu cocrosiaus. [lepBoe
Havayo TepMoanHaMuku. TermoemkocTs. M3omnpoueccsl. Bropoe Hauano
TEPMOJIMHAMHKY B Pa3THYHBIX (GOPMYTUpOBKax. [ToHITHE TEIUIOBOW MAITUHEIL.
KIIJI Tennosoii Mmamunsl. L{uxn Kapao u reopema Kapno. HepasencTso
Knay3uyca. Dutponus. Tperbe Havamo TepMoauHaMuKy. /JIex/

32

Onpenenenne k03QHUIUESHTA BI3KOCTH XKHIKOCTH 1Mo MeToay Croxkca. /JIad/

33

OJIEMEHTBI CTATUCTUYECKOU OU3UKU.

OCHOBHBIE T10JIOKEHHUS KHHETUIECKOH TEOPUH UEaIbHOTO ra3a. Y paBHEHUS
COCTOSIHUS MJI€AJIbHOTO U PEAILHOTO ra3a. YpaBHEHUE KHHETHYECKONH TEOpUHU
ra3oB Ais naBieHus. Pa3oBoe npocTpaHcTBO. DYHKIUS paclpeaeIeHHUs.
Knaccuueckas u kBaHTOBas1 cTaTUCTUKA. PacnipeneneHue Makcseia.
Bapometpuueckas popmyna. Pacnpenenenue bonbimana. [Toustre o
KBaHTOBOU cratucTrke boze-OiinmTeiina u ®epmu-/lupaxa. CBsi3b SHTpOIIHNH C
TEpPMOIMHAMUYECKOH BEPOSITHOCTBIO. SIBIEHNUS IIEpEeHOCa.

/JTex/

34

OrmpenieneHre OTHOIICHUSI TEMIIOEMKOCTEH ra3a METOI0M aauabaTHuecKoro
pacuupenwst. /J1a6/

3.5

OJEeMEHTHI CTaTUCTHYECKOH (PHU3MKH. DIIeMEHTHI TepMoTuHaMHKH /T1p/

Pazgen 4. JJIEKTPHYECTBO U MATHETHU3M

4.1

SJIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

ONeKTpUYECKHH 3apsl ¥ JIIEKTpocTaTHIecKoe noje. HanpskeHHOCTh 1
MIOTEHIUAT 3IEKTPOCTATHIECKOTO Mojst. CBONCTBO CYNEpPIO3UINH IS
INEKTPOCTaTHYECKHX MoJel. CBA3b MeXIy HaIPSKEHHOCTBIO
3JIEKTPOCTATUUECKOTO 10JIS1 ¥ MOTEeHIMaIoM. [I0TOK BEKTOpa HaNpsHKEHHOCTH
3JIEKTPUYECKOT0 10 Yepe3 IOBEPXHOCTh U TeopeMa ["aycca. Ilpumenenue
TeopeMsl ['aycca Kk pacueTy 37eKTpocTaTUYecKuX nojeil. Teopema o HUPKyIISAIUI

JUISL BEKTOPA HANPSHKEHHOCTH DJIEKTPHYECKOTO MOJI.
/Jlex/

4.2

DJIEKTPOCTATUYECKOE I10OJIE B [TPOBOJJHUKAX U TUDJIEKTPUKAX
DAEeKTPUYECKUI TUIONDb U 3JIEKTPUIECKUI JUIONbHBIA MOMEHT. J{uTIOIbHbIE
MOMEHTBI MOJIEKYIT JU3JIeKTpUKa. [lossspHbIE ¥ HEMOJIAPHBIC AUAICKTPUKH.
Tonspuzanus qusnextpuxoB. Bexrop nonspuzamuu. Teopema [aycca s
BEKTOpA MOJISIpU3alii. BeKTop 35eKTpuyeckoro cMeleHus. Y cioBus Ha
TpaHMILIEe IBYX AMAIEKTPUKOB. [IpOBOTHUKH B 3JIEKTPOCTATUYECKOM TOJIE.
DNEKTPOEMKOCTh YeTMHEHHOTO MTpoBoAHMKA. KoHIeHCcaTOphl. DHEPTusi CUCTEMBI
3apA/I0B U AIEKTPUIECKOTO OIS,

/Cp/

43

DJeKTpOCTaTUIECKOE MoJie B Bakyyme U Beuiectse /I1p/

44

HccnenoBanwne sekrpocratudeckux mosel. (M3yaenne 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN JIEKTPMYECKHNU TOK

YcnoBus CyIECTBOBAHUS IOCTOSIHHOTO 3JIEKTpUYecKoro Toka. Cuia u
IJIOTHOCTh TOKA. YpaBHEHUE HENPEphIBHOCTU. 3akoH OMa AJ1s1 OJHOPOAHOTO
y4JacTKa Lenu. DJIEKTPOABIKYIIas Cuila U HarpsbkeHue. 3akoH Oma jyis
HEOTHOPOAHOTo ydyacTka nenu. [IpaBuna Kupxroda. IIpumeps! pacuera
Pa3BETBICHHBIX HJICKTPUYECKUX IIeNel ¢ ToMOIIEIo npaBmil Kupxroga. Padora u
MOIIHOCTh TOKa. 3akoH J[>oyns-Jlenna.

/JTex/

4.6

IocrostaubI dnexkTpuaeckuid Tok /I1p/




4.7

MNOCTOSAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEIIIECTBE
MarnunTHas unayknus. 3akoH buo-Casapa-Jlannaca, MarHuTHOE moje
JBIKYIIErocs 3apsna, cuna JlopeHna, 3akoH Amrnepa. Teopema 0 HUPKyIALUH
JUl BEKTOpa MarHUTHOM MHAYKIUY U €e IpuMeHeHue. Teopema Iaycca muis
MarHUTHOTO MOJIS.

/Jlex/

4.8

MarHuTHble MOMEHTBI aTOMOB U MOJIEKYJ. BEKTOp HaMarHMUeHHOCTHU BELLECTBA.
Teopema 0 IMPKY/IALUU AJIs BEKTOpAa HAMAarHUYEHHOCTH. MarnutHast
BOCIPUUMYHMBOCTh U MAaTHUTHAs IPOHUIIAEMOCTD BellecTBa. HampskeHHOCTD
MarHutHoro nois. Teopema o HUPKYISALMU I BEKTOPBI HANPSYKEHHOCTH
MAarHUTHOTO NOJIs. Y CJIOBUS Ul MarHUTHOTO IIOJIsl HA TPAaHUIIE pa3Jieia ABYX
cpen. Jluamarnetuku, napamaraeTuku. GeppomMarseTuky. MarauTHbIi
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerisma.

/Cp/

4.9

ITocrostHHOE MarHUTHOE TOJIE B Bakyyme | Beriectse /I1p/

4.10

OmnpejiesieHre OTHOIICHUS 3apsia SICKTPOHA K €0 Macce METOJOM MarHeTPOHa.
(Onpenenenne ropu30HTAIBHOM COCTABIISIONICH HHIYKIIUE MATHUTHOTO TOJISI
3emmn) /J1a6/

4.11

Ompenernenre pabOTHI BBIX0/A 3JIEKTPOHOB U3 MeTasnia. /J1ad/

4.12

SJIEKTPOJJUHAMMUMKA

3akoH anekTpoMarHuTHOM nHAyKuny. [Ipasuio Jlenna. CiocoObl H3MEHEHNs
MarHuTHOTO NoToKa. [Ipupoa anmekTpoMarHnTHOH HHAYKINH. SIBIeHHe
camMouHayKuuu. MHaykTuBHOCTS. B3auMHuas unaykuus. Bzaumuas
HHIYKTUBHOCTB. Teopema B3auMHOCTU. Tok cMenenus. Teopema o HUPKYISALUT
MarHUTHOTO TOJIS B CIIy4ae MPHUCYTCTBUS MEPEMEHHBIX AIICKTPUIECKUX TTOJICH.
VYpasHeHns MakcBeiia B HHTETpaibHOM opme. /JIex/

4.13

OnexrpoanHamuka /I1p/

4.14

W3yuenue siBnenust B3anMaon uHAyKiud.(CHATHE KPUBOH HAMATHUYUBAHUS
MIETIIU THCTEepe3rca ¢ MOMOIIBI0 ocimiutorpada.) /J1ad/

Pazgen S. KOJIEBAHUS 1 BOJIHbBI

5.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebatenbuslit koHTYp. CBOOOIHBIC HE3aTyXalOIIUE U 3aTyXalolHe
rapMOHMYECKHe KoJieOaHus B KojeOaTeTbHOM KoHType. Dopmyra 1 neproia
KonieOaHuil. BEIHYX/IeHHBIE TapMOHNYECKHE KOJIeOaHUs B KOJIeOaTeIbHOM
KoHTYpe. SIBnenue pezoHanca. [lepeMeHHbIN TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE COIIPOTHBIICHHUE B IIETIH IIEPEMEHHOT0 ToKa. PaboTa 1 MOLIHOCTE B
LIETIM TIEPEMEHHOTO TOKa. J[eHcTByrolee 3HaUeHNE TOKa 1 HAIIPSHKEHUSI.

/JTex/

52

SJIEKTPOMAT'HUTHBIE BOJIHBI

OKcHepuMEHTalIbHOE MTOJy4EHNE 3IIEKTPOMArHUTHBIX BOJIH. CyIlecTBOBaHUE
3JIEKTPOMArHUTHBIX BOJIH KaK CJIEJCTBUE ypaBHeHUH Makcaenna.
Juddepenimaapaoe ypaBHEHNE HIEKTPOMATHUTHON BOTHBL CBSI3b MEXKITY
BEKTOPaMH HAIPSKEHHOCTH 3JIEKTPUYECKOTO M MArHUTHOTO T10JIeH B
9IIEKTPOMAarHUTHOH BoJHE. [IpenoMireHre 31eKTpOMarHuTHEIX BOJIH Ha TPaHHUIIE
pa3zena IByX cpeA. DHeprus U UMIIYIbC 3JIeKTPOMarHUTHBIX BOJIH.

/Cp/

Pazgen 6. OIITUKA

6.1

T'EOMETPUYECKAS OIITHUKA.

[NonsTHE CBETOBOTO JTy4a. 3aKOH MPSIMOIMHEHHOTO PACIPOCTPAHEHHS CBETOBBIX
Tdydeit B OTHOPOAHBIX cpefax. 3aKOH OTpakeHUs. 3aKOH IPETOMIICHHUS.
ITpunnun ®@epma. ITonHoe oTpaxenue. LleHTpUpOBaHHbBIE ONTUYECKUE CHCTEMBI.
IMpenomieHne CBETOBBIX Iydeil Ha HOBEPXHOCTU C(HEPUIECKOTO 3epKaa.
IIpenomienue cBeta Ha cepuUeCcKOl TOBEPXHOCTHU pasaena AByX cpea. ToHkue
nuH3bL. M300paskeH1e peIMeToB ¢ MOMOIIbIO THH3. OCHOBHBIE
(oToMeTrpudecKre BeTHINHEL.

/Jlex/

6.2

OnexTpoMarHuTHbIE KonebaHus U BOIHEL I eomeTprueckast onrtuka /I1p/




6.3

WHTEPO®EPEHIIUA N JUDPAKIIUA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. HTepdepennns caera,
ycIIoBHe MakcUMyoB U MUHUMYMOB. OmeiT FOHTa. UHTepdepenius ceeta B
TOHKUX IIEHKaX U macTuHKax. Onpenenenue audpaknnu. [puamnun [olirenca
-®penens. Metog 30 Openens. Judpakuus OpeHens Ha KPyriioM OTBEPCTHH U
mucke. Tudpaxius @paynrodepa Ha oot menu. Judpakuus Opayrrogpepa
Ha TU(PaKIHOHHON pereTke.

/Jlex/

6.4

JUCIEPCHUA U ITOJIAPU3ALINA CBETA

Jucnepcust cBeTa. DNeKTpOHHAs TEOPHs IUCTIEpCHU cBeTa. EcTecTBEHHBIH 1
10JIIpU30BaHHbIN cBeT. [lospu3anust cBeTa Npu OTPAKEHUU U IIPEIOMIICHUN Ha
rpaHULE ABYX AUIIEKTPUKOB. IIpoXoxaeHue cBETa Uepe3 aHM30TPOIIHbBIE
kpuctamisl. [ToaspusanuoHHble TPU3MBL U osipouabl. 3akoH Maitoca. AHanu3
MOJISIPU30BaHHOTO CBETA. BpallieHne mIoCKOCTH MOJIIpU3aLiN.

/Cp/

6.5

Boxnosas ontuka /ITp/

6.6

Wnreppepennus ceera. Onbit FOHTa. (M3MepeHne JTMHHBI CBETOBON BOJIHBI C
MTOMOTIBIO TU(PPAKIIUOHHOM perneTkH). (OnpeaeneHue moka3arens npeToMICHHS
CTeKJIa C MOMOIIBbIO MUKpOCKoa). /J1ab/

6.7

IIposepxa 3akoHa Mamroca. (Onpenenenue kK03 GUIEHTa TOTIOMCHUS]
mpo3pavHbiX Tend). (OnpezneneHne yriia NoMHON moysipu3anun). /J1ao/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemoBoe u3rydeHne u ero xapakrepucTuku. 3akoH Kupxroda. 3akoHs!
Credana - bonpiiMana u cMmerenus: Buna. @opmynsr Penes-/xunca u [lnanka.
T'unoresa [Tnanka. ®@otonbl. ®oTodddekT. YpaBHeHNE DWHIITEHHA 115
BHemIHero ¢oro3ddexra. DHeprus 1 UMITYIIsC (oTOHA. J[aBIeHHe cBeTa.

D¢ dexr KomntoHa 1 ero aneMeHTapHas Teopus. EAUHCTBO KOPITYCKYIISIPHBIX U
BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3JIy4EHUsI.

/JTex/

7.2

KganToBas ontuka /IIp/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHWKU 1 ATOMHOU ®U3UKN
CriexTpsl aTOMOB U MoJjieKynl. CrekTp aroma Boopoja. Teopust aToMa BoJI0poJia
no bopy. I'mnoresa ne bpoitnsa. CeoiictBa BosH ae bpoitnsa. CootHomeHue
Heomnpenenennocreil ['eiizendepra. BonHoBast GyHKIUS U ee BEPOSITHOCTHAS
nHTepnperanys. HabmronaemMple BeTMYMHBI B KBAHTOBON MEXaHHUKE U HX
n3mepenust. O6mee ypasaenne lpexnarepa. CrammoHapHOe ypaBHEHHE
Mpenunrepa. J{BuxkeHne cBOOOTHON YacTHIIBL. J|BHKEeHUE B TIOTEHIINAIBHOM
sime. [ToTeHuumanpHbIN 6apbep. ['apMOHUYECKUN OCHMILIATOP. ATOM BOJOpO/Ia B
KBaHTOBOM MexaHuke. CriuH anekTpoHa. CuHOBOe KBaHTOBOE uncio. ITpuniun
HEepa3INIUMOCTH TOXK/IECTBEHHBIX YacTUIl. DepMHOHBI 1 0030HEI.
Ilepnoauueckas cucrema 3eMeHToB MeHeneesa.

/Jlex/
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DJeMeHThI KBAHTOBON MEXaHWKU M aTOMHOW (usuku /TIp/

7.5

OmnpejiesnieHre TeMIEepaTypHO 3aBHCUMOCTH HHTCHCHBHOCTH U3TyICHHS HUTH
mamiibl HakanuBauus.(M3ydeHne 3aKOHOB TEMJIOBOTO M3Iy4EHHUS C MOMOIIIBIO
SIPKOCTHOTO mupometpa.) /J1ad/

7.6

®otosddexr. (CHATHE BOTBTaMIIEPHOMN, JIFOKCAMIICPHOH M CIIEKTPAIBHOM
XapaKTepUCTHK (POTOIIEMEHTA H OTIpeaeneHre paboThI BEIXO1a
anekTpona). /J1ab/

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

8.1

OJIEMEHTBI ®N3UK1 ATOMHOTI'O SJIPA

Jedexr maccsl 1 3Heprus cBs3u sapa. CIIUH AApa U €0 MarHUTHBIA MOMEHT.
Snepusbie cunbl. Monenu anpa. PaqnoakTUBHOE U3Iy4Y€HHUE U €r0 BUIBL. -
pacnaj. -u3IydeHHe. -U3IydeHue. SepHble peakuuy U UX OCHOBHBIE THITBI.
Peakius nenenus sapa. Lennas peakuus aeneHust. Peakiys cuHTe3a aTOMHBIX
saep.

/Cp/




8.2 SJIEMEHTBI ®U3UKU 3JIEMEHTAPHBIX YACTUL] 2 6
Kiacchl a51ieMeHTapHBIX YacTHI] U BUABI UX B3auMoaeicTuil. Knaccudukarms
9JIEMEHTapHBIX YacTHIl. [[pHHINI Hepa3IIIIMMOCTH TOXKECTBEHHBIX YaCTHII.
CHuH ¥ Apyrue KBaHTOBBIC YHCIIA YIEMEHTAPHBIX. YaCTHIBI M aHTUYACTHUIIBL.
Bozons! u hepMuonsl. Aaponsl U Me30HbI. JlenTonbl. IIpomexyrounbie 0030HBL.

KBapK# ¥ TIIFOOHBL.
/Cp/

Pasznen 9. CAMOCTOSTEJIBHAA PABOTA

9.1 IToaroToBka K jekmusM /Cp/ 1 16
9.2 IMoaroToBka k madbopaTopHbM padoTtam /Cp/ 1 16
9.3 IMoaroroska k mpakTU4YecKuM 3aHATHAM /Cp/ 1 16
9.4 BeInosHeHre KOHTPOIbHOM paboThl /Cp/ 1 8,6
9.5 IMoaroToBka k nexmusim /Cp/ 2 8

9.6 IToaroToBka K mpakTHYECKUM 3aHATHAM /Cp/ 2 16
9.7 IMoaroToBka k madboparopusM padoTtam /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 /K3/ 2 0,35

5. OHEHOYHBIE MATEPHAJIbI

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

@DopMbl ¥ BHABI TEKYILIETO KOHTPOJISL 10 AUCLUIUIMHE (MOJYIIO), BUABI 3aJaHUN, KPUTEPUU MX OLCHUBAHUS,
pacnpezenenue 6aioB 110 BHJaM TEKYIEro KOHTPOJIS pa3padaThIBAIOTCS PENoAaBaTeIeM AUCIUIUINHEL C YUETOM €€ CHEU(UKN 1
JIOBOJIATCS IO CBEACHHS 00YJarOIMXCs Ha IIEPBOM YIEOHOM 3aHITHH.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISCTCS MIPENOAaBaTeNeM AUCIUILINHBI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanneM SNOC unu myreM NpoBEepKH MUCbMEHHBIX padoT, MPEIYCMOTPEHHBIX pabounMH MpOrpaMMaMy TUCLUIUIMH B
paMKax KOHTAKTHOH pabOThI M CAMOCTOSATENBHOH paboTh! oOydaromuxcs. s pukcHpoBaHUS pe3yabTaToOB TEKYIETO KOHTPOIIS
MOXeT ucnoinb3oBaThess DMOC.

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

6.1. Pexomenayemasi quteparypa

6.1.1. OcHoBHasi 1MTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc On. agpec
TBO, IOl
JI1.1 |Cagennes U. B. Kypc obmeit ¢pmsuxu. T. 3. KBantoBast ontika. AToMHas CaHkr- https://e.lanbook.com/bq
¢u3mxa. dusuka TBepHOro Tena. PU3KKa aTOMHOTO SApa U Ierepbyp
3JIEMEHTAPHBIX YacTHIL: yueOHOe Tocobue r: Jlans,
2018
JI1.2 [ Cagennes U. B. Kypc obmeit ¢pmsuxn. T. 2. DIeKTpUdecTBO M MarHETH3M. CaHkr- https://e.lanbook.com/bq
Bomnnsl. Ontuka: yaedbHoe mocobue [etepOyp
r: JlaHp,
2018




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI1.3 | Casenbes 1. B. Kypc o6meit pusuku. T. 1. Mexanuka. MosiekynspHas CaHkT- https://e.lanbook.com/bg
¢u3mKa: yuebHOE ocodue ITerepbyp
r: Jlans,
2019
JI1.4 |YeptoB A.T., Oo6mas usnka Mocksa: | http://www.book.ru/bool
Bopo0OreB A A., KnoPyc,
Makapos E.®., 2020
Oszepos P. I1., Xpomos
B.1.
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOPBI, COCTABHTEIH 3arnaBue Wznarensc 3. anpec
TBO, IOt
JI2.1 |anxapun W.IT., Oobmas ¢pusnka. COOpHUK 33124 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Ky6apes C.1., 2019
Pasunosa C.M.
JI2.2 [BopobOneB A.A., 3agavHuK 0 usnKe 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 ayIUuTOPUH ISl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAHHBIE CIICIIMATH3HPOBAHHOM
MeOeITbI0 M TEXHUYECKUMH CPEICTBAMU O0YUIEHHS: MYJIbTHMEANITHOE 000pYIOBaHUE IS ITPEIOCTABICHUS yaeOHON
nHGOpManKH OOJIBIION ayTUTOPUH H/HIIH 3BYKOYCHIINBATOIIEe 000pyIOBaHNE (CTAalIMOHAPHOE WM IIEPEHOCHOE).
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Y4eOHBIe ayTUTOPUH JJIS IPOBEACHHS 3aHATHI CEMIHAPCKOTO THIIA, TPYIIOBEIX U HHAWBHYaJIbHBIX KOHCYIBTAIHH,
TEKYIIEro KOHTPOJIS U IPOMEXKYTOTHOH aTTeCTallny, YKOMIIEKTOBAaHHBIE CIEIINATTM3UPOBAHHON MeOeNbIo U
TEXHUYECKHUMHU CPEICTBAMU O0ydeHHs: MYJIbTUMEINIHOEe 000pyI0BaHHE H/UIIH 3BYKOYCHUIIMBatoIee 000pyI0BaHIe
(cranimoHapHOE WK TIEPEHOCHOE)

7.3

IoMereHus U1 CaMOCTOSITENIBHOM PabOTHI, OCHAILICHHBIEC KOMITBIOTEPHOM TEXHUKOHN ¢ BOBMOXKHOCTBIO ITOIKITIOUCHUS K
cetd "MHTEepHET" M 0OECIIeUeHnEeM JOCTYIIa B AIEKTPOHHYIO HH)OPMAIHOHHO-00pa30BaTeIFHYIO Cpely YHHBEPCHTETA.

7.4

TomermeHus i XpaHEHHUS U MTPOPHIAKTHYSCKOTO OOCTY)KUBaHUS yIeOHOTO 000PYIOBAHUS




7.5

JlabopaTopun, OCHAIICHHBIE CIIEIUAIBEHBIM Ja00PaTOPHEIM 000PyIOBAHUEM:

7.6

JlabopaTopust MEXaHHKH, BKITFOJAtonIas: 010k anekrpoHHbi ®M1/1, mammaa AtByna ®M11, mastHuk Makcseria
®M12, ynusepcambHblil MasTHUK DM 13, masaTHHK O6epbexa DM 14, moxyns FOHTa 1 Moayns casura ®M 19,
coynapenue mapos GM17;

7.7

JlaGopaTtopusi 3JeKTpPUUECTBA U MATHETH3Ma, BKIroUatomias: creHapl TKO anekrprvecTBa 1 MarHeTu3Ma, B TOM YHCIIC
ocumiorpagsl C1-94, reHepaTopbl CHTHAIOB HU3KOYacTOTHBIC ['3-118, HCTOYHUKN MUTAHMS, Mara3uHbl COMPOTHUBIICHUH,
Habop Momyneit DI13;

7.8

JlaGopaTopust ONTHKH, BKIIIOYAOIIAs KOMIDIEKT onTiHdeckoro obopynosanus PMC, B ToM uncie: 6a3bl ONTHYECKON
CKaMbH, TIOTYIPOBOXHUKOBBIC JIa3€PhI C FOCTHPOBOYHBIM MOIYIIEM, (hOTOIIPUEMHIKH, HA0Op JIMH3, 3KPaHBI C MAaCIITa0HOM
ceTkoit; aBrotpanchopmatop oaHodaszusiit JJATP-2,5; kommekt ¢pomuii.




