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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

HGHB nperoaaBaHusa JUCHUIIIIAHBIL:

1.2

(dhopmupoBaHUe Y 00yJaIOIUXCs €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUST;, HAYTHOTO MBIIIJICHUS; IIETIOCTHOTO
MIpEICTaBICHUS 0 PU3MUECKUX 3aKOHAX OKPYKAIOIIETO MUPA B UX €IUHCTBE U B3aUMOCBSI3U; HABBIKOB MTPUMEHEHUS
MOJIOKEHHH (pyHIAMEHTAJIbHOW (DM3MKH MPU PEIICHUH KOHKPETHBIX MPEIMETHO-NPOGMIBHBIX 3aa4; TCOPETUICCKOM U
MPAKTUIECKOW 0a3bl sl YCICITHOTO OCBOSHHS UMH CIICIUATBLHBIX JUCITUTUTHH.
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2. MECTO JUCHUAIIIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (pazoen) OIT:

|131.o.1o

3. KOMIIETEHIIMA OBYYAIOIIETI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIIUITJINHBI

(MOJIYJIST)

OIIK-1 CriocobeH pemmaTs HHKEHEPHBIE 3a1a41 B PO(ECCHOHAIBHOM NeITEeTHOCTH C UCTIOIB30BaHIEM METOJIOB €CTECTBEHHBIX
HayK, MaTEMaTUYECKOTO aHaJIN3a U MOJEIHPOBAHUS

OIIK-1.2 [IpuMeHseT OCHOBHBIE OHATHS W 3aKOHBI €CTECTBEHHBIX HAYK JUIS PEIICHHUS MIPEeAMETHO-IIPOMMIBHBIX 3a1a4

OIIK-1.3 IIpuMeHseT ecTeCTBEHHOHAYYHBIC METO/[bI TEOPETHUECKOTO U 3KCIEPUMEHTAIBHOTO HCCIIEIOBAaHHUA 00BEKTOB, IPOLIECCOB,
SIBJICHUH; TIPOBOANT 3KCIIEPHUMEHTHI 10 3aJaHHOH METOIMKE U aHAIIM3UPYET Pe3yIbTaThl

B pe3yJsibTaTe 0cBOEHMS JUCIMIIMHBI (MOAYJIs) 00yYaIOIUIiCs 10KeH

3.1 |3narts:

3.1.1 | ocHOBHBIC OHATHS U 3aKOHBI KIIACCHYECKOH M COBPEMEHHOH (PU3UKH U UX POJIb B PEIICHUH HPEIMETHO-TIPO(DIIBHBIX
3ajay;

3.1.2 | METOIbI TEOPETHUECKOTO U HKCTIEPUMEHTATBHOTO UCCIEOBAHUS (PU3MUECKUX OOBEKTOB, MPOIIECCOB U SABJICHUH,
METOAMKY IPOBEJCHHS 1 00PadOTKU Pe3yIbTaToB (PH3NUECKOTO HKCIEPUMEHTA

3.2 | YmeTs:

3.2.1 | ucronp30BaTh OCHOBHBIE MOHATHUS U 3aKOHBI (PU3HUKH JJIS1 peIlleHHUs TPEeAMETHO-NPO(UIIBHBIX 3a/1a4;

3.2.2 | mpUMEHSATh METOABI TEOPETUIECKOTO U HKCIIEPUMEHTAIBHOTO UCCIEHOBaHUS (PU3MUECKUX 0OBEKTOB, IIPOLECCOB U
SIBJICHUH, TPOBOAUTH (PU3MUYECKHE IKCIIEPUMEHTHI 10 3aJaHHOI METOAMKE U 00padaThIBaTh NX PE3YIbTAThI

3.3 | Bragern:

3.3.1 | HaBBIKAMU IPUMEHEHUSI OCHOBHBIX MOHATUI U 3aKOHOB KJIACCHUECKOH M COBPEMEHHOH (DPU3UKH AT pelIeHHs IpeMETHO-
npo(UIbHBIX 3a/1a4;

3.3.2 | HaBabIKaMH IPUMEHEHUS] METOJIOB TEOPETHUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIEIOBAHUS (PU3MUECKUX OOBEKTOB,
IIPOLIECCOB U SIBJICHUH, HABBIKAMH ITPOBEACHUS (PH3NUECKUX HKCIIEPUMEHTOB I10 33/IaHHON METOMKE U 00pabOTKH MX
pe3yIbTaToB
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4. CTPYKTYPA U COAEP KAHUE JUCHUIIITUHBI (MO Y.JIA)
Kon HaumenoBaHue pa3iesioB U TeM /BU 3aHATHSA/ Cemectp | HacoB | Ilpumeuanue
3aHATHA / Kype
Pazgen 1. PU3UYECKHUE OCHOBBI MEXAHUKH
1.1 KNHEMATHUKA MATEPUAJIBHOU TOUKH IIpenmer u 1 4
METOIBI MEXaHUKH. MoJIeln MaTepHaIbHOW TOUKU M TBEpAoro Tena. [loHsTHe
CHCTEMBI OTcUeTa. BekTopHOE 1 KOOpPIMHATHOE ONMCAHKE IBIKCHUS
MaTepuanbHoit Toukd. OCHOBHBIE KHHEMAaTHUECKUE XapaKTePUCTHKU
MaTepualbHON TOUKH: PafHyc-BEKTOP, HEpeMELEHHE, TPOIIEHHBIH MyTh,
CpeIHsII 1 MTHOBEHHAs CKOPOCTh, CPeIHEe M MTHOBEHHOE YCKOPEHHE,
TaHTEHIIMAIFHOE U HOpPMAJIbHOE YCKOpEeHUe. BpamaTensHoe IBIDKEHIE
MaTepuanbHOi ToukH. BekTopsl yria moBopoTa, YIIIOBOH CKOPOCTH U YIIIOBOTO
yckopeHus1. CBS3b MEX/y YIIIOBEIMHU M JIMHEHHBIMU BeTHYrHAMU. /JIex/
1.2 Ornpenenenue MIOTHOCTH TBEPAOTO Tella MPaBUILHOM F€OMETPUIECKOM 1 2
¢dopmsr. /J1ad/
1.3 Kunematuka MatepuansHoii Touxu /TIp/ 1 2
1.4 OCHOBbBI IMHAMUKH ITOCTYIIATEJIbHOT'O IBUKEHU A TEJIA 1 4
ITocrynarensHoe apuxkenue. Ilepseiii 3akon Hetorona. IlonsTie nHepTHOM
Maccel Tena. Bropoii 3axkor HetoroHa u nonarue cuibl. Tperuii 3axoH HproroHa.
Bugst cun. Cuna TsKeCTH, CHIa BCEMHUPHOTO TSTOTEHHsI, CUJIa YIPYroCTH, CUla
Tpenns. HenmHeprmaneHble cucTeMBbl oTcdeTa. L{eHTpoOekHbIe CHIIBI HHEPIUH U
cuisl Koprosnmuca. /Jlex/




1.5

OCHOBBI IMHAMUKH IIOCTYHATENBHOTO ABIKeHHA Tena /TIp/

1.6

H3yueHye 3aKOHOB ITOCTYNATEIBHOTO JBH)KECHHUS € OMOIIBIO MaIINHBI
AtByna. /J1a6/

1.7

3AKOHBI UBSMEHEHU A U COXPAHEHW S UMITYJILCA, DHEPTUN U
MOMEHTA UMITYJIbCA Nmnynsc
MaTepHaTLHON TOYKH U MEXaHUYECKON CHCTEMBI, 3aKOH €ro U3MEHEHUS 1
coxpaneHusl. LleHTp Macc MEXaHU4ECKON CUCTEMBI U YpaBHEHHE €T0 JBHKEHHUS.
Kunernueckas sHeprus u 3akoH ee n3MeHeHus. KonceppatupHble u
HEKOHcepBaTHBHbIE CHIIbL. [loTeHnanpHast sHeprus. CBsi3b MEeXIY
TIOTEHIIMAIILHOW SHEPTHel U CUIION. 3aKOH U3MEHEHHUS U COXPAaHEHUS TMTOJTHOU
MEXaHMYECKOW SHEPTUU CUCTeMbl. MOMEHT UMITYIIbCa MaTepUaIbHON TOYKU U
MEXaHUUYECKOH CUCTEMBI, 3aKOH €ro U3MEHEHUsI U coxpaHeHusl. /JIlex/

1.8

3aKOHBI H3MEHEHUsI U COXPAHEHHUS UMITYIIbCA, JHEPTHU U MOMEHTA
nmmynscea /Tlp/

1.9

[IpoBepka 3aKOHOB COXpaHEHHUS UMITYIIBECA U SHEPTHH IIPH coyaapeHnu Tei /J1ad/

1.10

JMHAMUKA BPAIIATEJIBHOI'O ABMXXEHWA TBEPZIOI'O TEJIA
OCHOBHO 3aKOH BpalaTeNTbHOTO ABUKEHUS TBEPAOTO TeTa BOKPYT
HENOJBMKHON ocu. MOMEHT nHepluy. Brraucienue MOMEHTOB HHEPLIUU
OJIHOPOJHBIX CUMMETpUUHBIX Tell. Teopema llITelinepa u ee mpUMEHEHUE.
Kunernueckast 5Heprus BpamaTelbHOTO IBHKEHHS TBEPJOIO Tela.

/Jlex/

JluHaMuKa BpamaTel-HOTO ABKEHUS TBepaoro Tena /T1p/

W3ydeHne qUHAMHKH BPAIIATEIBHOTO ABMYKEHHUS C TIOMOIIBIO MasTHUKA
Ob6epOexa. /J1a6/

Mastauk Makcgemta. OnpeaeneHre MOMEHTA HHEPLUHK Tell M IPOBEpKa 3aKOHa
coxXpaHeHus dHepruu. /J1ad/

MEXAHWYECKUE KOJIEBAHUA

Omnpenenenne xkonedbaHuH. XapaKTepUCTUKN FAPMOHNIECKUX KOJIEOAHUH.
dopmyna clokeHHs ABYX TapMOHUYECKHX KojeOaHui. [Iprumepbl
KOJIEOATENBHBIX CHCTEM: TIPY)KUHHBIA, MaTeMaTHIECKUH 1 (HPU3NIECKUH
MasTHUKH. Y paBHEHNE 3aTyXaIONINX KOJICOaHNH 1 €T0 pelIeHHe.
XapaKTepUCTUKH 3aTYXAIOMUX KoeOaHNi. Y paBHEHHE BEIHYKIECHHBIX
KoJie0aHMi 1oJ| 1eHCTBUEM TapMOHUUYECKU U3MEHSIONIENCS BHEIIHEH CUMIBI U €10
pemenue. fIBneHne pe3oHaHca.

/J1ex/

Mexannueckue konebanus /I1p/

1.16

Ornpenenenre ycKOpeHus: CBOOOIHOTO MaAeHUs PU MOMOIIK MATEMaTHYECKOTO
MasitHuKa. (OTpenesicHue MOAYIIS CIIBITa C TOMOIIBIO TPYKUHHOTO
MasiTHHKA.) /J1ab/

Pazgen 2. 9JIEMEHTBI CHIEHUAJIBHOU TEOPUHA
OTHOCHUTEJBHOCTH

2.1

IMocrynats! cnenuansHOM TeOpuH oTHOCUTENbHOCTH. [IpeoOpa3zoBanns
Jlopenna. Ciencrsus u3 mpeodpa3oBanuii Jlopenma. MIHTepBan Mexy
coObITusAMU. VIMITyNbC B CHIEIMANBHON TEOPUH OTHOCUTENBHOCTH. OCHOBHOM
3aKOH PENATUBUCTCKON TUHAMHUKH MaTepHaIbHON TOUKU. DHEPrus B
CTICIMATEHON TEOPHH OTHOCHTENbHOCTH. /Cp/
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Pazgen 3. TEPMOJUHAMUKA U MOJIEKYJISIPHAA ®U3UKA

3.1

OJIEMEHTBI TEPMOJAVUHAMUWKNA OcHOBHBIE
olpeneNieHNs U MOHATUS TepMoauHaMuKK. HyneBoe Hayano TepMoIMHAMUKY U
MIOHSATHE TeMITepaTyphl. TepMoarnHaMUYecKne GYHKIMU cocTosiHus. [lepBoe
Hayaso TepMoauHaMuku. TemnoemkocTs. M3onponeccel. Bropoe Hauano
TEePMOAMHAMUKH B PA3IUYHBIX (POpMYITUpOBKax. [[oHATHE TEIIOBOI MAIIIMHBL.
KIIJ] Tenmooii mammusl. [uxn Kapao un Teopema KapHo. HepaBencTo
Knaysmyca. Outponus. Tperbe Hauano TepMoIuHaMUKH. /JIek/

32

Omnpenenenne koddduimenTa BI3KOCTH XUAKOCTH 110 MeToxy Crokca. /J1ab/




33

OJIEMEHTBI CTATUCTUYECKOUN ®U3UKHU.

OCHOBHBIE 110JIOKEHHS KWHETUYECKON TEOPUHU UCATbHOIO ra3a. Y paBHEHUS
COCTOSTHUS HI€ATbHOTO U PEaIbHOTO Ta3a. Y paBHEHNE KHHETUYECKOU TEOPUH
ra3oB [ nasneHus. @azoBoe npocrpancTBo. OyHKLMA pacnpeneneHus.
Krnaccuueckas u kBaHTOBast craTUcTUKA. Pacnipenenenne Makcsesia.
Bapometpuueckas popmyna. Pacnpenenenue bonpumMana. [Tonsrue o
KBaHTOBOH cratuctuke boze-Ditnmreitna u @epmu-Jupaka. CBs3b SHTPOIUH C
TEpPMOIUHAMUYECKOM BEPOSATHOCTBIO. SIBIICHUS IIEpEHOCa.

/Jlex/
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OrnpesieneHre OTHOIICHUSI TEINIOEMKOCTEH ra3a METO/IOM anabaTHIecKoro
pacmupenwst. /J1a6/

3.5

OJIeMEHTHI CTaTUCTHYECKOH (H3NKHU. DiIeMeHTh TepMoanHaMuk /T1p/

Pazgen 4. JJIEKTPUHYECTBO U MATHETHU3M

4.1

OJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

DneKkTpuyecKuil 3apsij U 3IeKTpocTaThudeckoe noiue. HanpspkeHHOCTs U
MOTEHIUAN IEeKTPOCTaTHUECKOTO 1oJs. CBOMCTBO CYNEPHO3UINHU s
INEKTPOCTATHYECKHUX MoJiel. CBA3b MEXIy HAIIPSKEHHOCTBIO
3JIEKTPOCTaTUUECKOIO MOJIA U MOTeHIUAIOM. II0TOK BEKTOpa HalPSKEHHOCTH
3JIEKTPUYECKOTO IOJIS Yepe3 MOBEPXHOCTh U TeopeMa ['aycca. IIlpumenenue
TeopeMsl ['aycca Kk pacueTy 2IeKTpOCTaTHYECKHX MoJiel. Teopema o HUPKyIALuu
Ul BEKTOPA HaIPSKEHHOCTH JIEKTPUYECKOTO TOJISL.

/JTex/

4.2

SJIEKTPOCTATUYECKOE ITIOJIE B TIPOBOAHUKAX 1 JUDJIEKTPUKAX
DNEKTPUYECKUI TUIONb U 3JIEKTPUYECKUH TUMOIbHBII MOMEHT. JlnmnonbHbIe
MOMCHTBI MOJICKYJI TUIJICKTPUKA. HOJ’[S{pHHe 1 HCIIOJIAPHBIC JUIJICKTPHUKH.
Ionspuszanus nusnexrpukos. Bexrop nomspusanuu. Teopema I"aycca s
BEKTOPA MOJISIPH3aMU. BEKTOp 31€KTpHUEcKoro CMeIeHHs. Y CIoBUS Ha
TPAaHULIE ABYX AMAICKTPUKOB. [IpOBOHHUKY B 3JIEKTPOCTATHIECKOM IIOJIE.
DNEKTPOEMKOCTh YeIMHEHHOTO MpoBoAHNKa. KoHaeHcaTopbl. DHeprus CUCTEMbI
3apsAA0B 1 IJICKTPUICCKOTO ITOJIA.

/Cp/
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DJIeKTPOCTaTHYECKOE TI0JIe B BakyyMme H BemecTse /I1p/

44

HccnenoBanne snekrpocTatnieckux monel. (M3ydenne 3akona Oma.) /J1a6/

4.5

MOCTOAHHBIN DJIEKTPUMYECKHUHN TOK

VYcnoBust CylliecTBOBaHUS MOCTOSTHHOTO AJIEKTPUYecKoro Toka. Cuna u
IUTOTHOCTH TOKA. YpaBHEHHE HENPEPBHIBHOCTH. 3akoH OMa IJIs1 0THOPOITHOTO
ydacTKa Ienu. DIeKTPOABIDKYIIAs CHiIa U HanpsbkeHue. 3akoH Oma ams
HeoAHOopoAHOTO yuacTka uenu. IIpasuna Kupxroda. ITpumeps! pacuera
Pa3BETBIICHHBIX AJICKTPUYECKHX IIeTiel ¢ moMoIbko mpaBmi Kupxroga. Pabora u
MOIIHOCTh TOKa. 3akoH Jxoymns-Jlenua.

/JTex/

4.6

TTocTostHHBIH dNIeKTpruIecKuii Tok /TIp/

4.7

TIOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME U BEHIECTBE
MarunutHas naaykius. 3akoH brno-Casapa-Jlamiaca, MarHUTHOE TI0J1€
JBIDKYILErocs 3apsia, cuna Jlopenua, 3akon Ammnepa. Teopema o LIUPKY/ISILAN
JUTsl BEKTOpa MarHUTHOM MHIIYKLIMHU U ee mpuMeHeHue. Teopema ["aycca mist
MarHMTHOTO TTOJIS.

/Jlex/

4.8

MarHuTHble MOMEHTBI aTOMOB M MOJIEKYII. BeKTOp HaMarHM4YeHHOCTH BEILleCTBa.
TeopeMa o HMpPKyNAUK A1 BEKTOpa HAMarHUYEHHOCTH. MarHuTHas
BOCIIPUMMYHMBOCTb U MarHUTHAsI IPOHUILIAEMOCTH BellecTBa. HanpskeHHOCTD
MarHUTHOTO noJis. TeopeMa 0 HUPKYIALUY U1 BEKTOPBI HAIIPSKEHHOCTU
MarHUTHOTO MOJs. Y CIOBHUS JUI MATHUTHOTO TOJIS HA TPaHUIE pasfena AByX
cpen. Jluamarneruky, napamaraietuku. deppomarHeTuku. MarHuTHbIH
ructepesnc. Temneparypa Kiopu. [Tpupona deppomarnernszma.

/Cp/

4.9

IlocTosiHHOE MarHUTHOE IOJIE B BaKyyM¢€ U BCIIECTBE /Hp/

4.10

OrnpenienieHre OTHOIICHUS 3apsiia JJICKTPOHA K €r0 Macce METO0M MarHeTpoHa.
(Ormpenenenne rOpU30HTATIBHON COCTABIISIONICH HHIYKIIMU MATHUTHOTO TOJIS
3emun) /J1a6/




4.11

Omnpenenenne paboThI BEIX0a SIEKTPOHOB U3 MeTaia. /J1ab/

4.12

SJIEKTPOJJUHAMMUKA

3aKkoH ANIeKTpoMarHuTHON MHAYKIHHU. [Ipasuio Jlenna. CriocoObl H3MEHEHHUS
MarHUTHOIO NOTOKA. IIpupoja 31neKTpoMarHuTHOM HHAYKIUY. SIBIeHue
camouHAyKiuu. MHIYKTUBHOCTD. B3anmHas nnaykius. Bzaumuas
HHAYKTUBHOCTb. Teopema B3auMHocTH. Tok cMmelenus. Teopema o HUPKYIALUI
MAarHUTHOTO N0JIS B CIy4ae IPUCYTCTBUS NEPEMEHHBIX IEKTPUUECKHX MOJIEH.
YpaBHenus MaxkcBesia B UHTerpanbHoi ¢popme. /Jlex/

4.13

DnexkrpoauHamuka /I1p/

4.14

W3y4eHue siBnenust B3auMHOW HHAYKIUK.(CHITHE KPHBOW HAMarHHYUBaHUS U
MIETIIH THCTEepe3nca ¢ MOMOIIBI0 ocnmniorpada.) /J1ad/

Paspea 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKHUE KOJIEBAHU

KonebarensHbrif KOHTYp. CBOOOHEIE HE3aTYXAIONINE U 3aTyXAIONIHE
rapMOHMYECKHE KoJieOaHUs B KoJlebaTenbHOM KoHType. DopMyrna IS Iepruoaa
KoJieOaHui. BhIHY)XIeHHbIE TApMOHUUYECKHE KOJIEOaHHs B KOJIEOaTEIbHOM
KOHTYype. SIBiieHne pesoHaHca. [lepeMeHHBIN TOK. AKTHBHOE, HHIYKTHBHOE H
€MKOCTHOE COIIPOTHBIICHHE B IIETIH IEPEMEHHOT0 TOKa. PaboTa 1 MOIIHOCTE B
LIeNH [IEPEMEHHOT0 ToKa. JlelicTByolIee 3HaYeHNE TOKa ¥ HAIIPSDKEHHS.

/Jlex/
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OJIEKTPOMATHUTHBIE BOJIHBI

OKCIepUMEHTAIBHOE TTOJTydeHNE HICKTPOMATHUTHBIX BOJH. CyIIecTBOBaHUE
9JIEKTPOMArHUTHBIX BOJIH KaK CJIEJCTBUE ypaBHEHH MakcBena.
JuddeperHnuanipHoe ypaBHCHUE DIICKTPOMATHUTHOW BOJHBL CBSI3b MEXKITY
BEKTOPAaMH HANIPSHKEHHOCTH JJIEKTPHYECKOTO U MAaTHUTHOTO TTOJIEH B
3JIEKTPOMArHUTHOH BoiHe. [IpenoMireHne 31eKTpOMarHUTHBIX BOJIH HA TPaHHUIIE
paszzena AByX cpell. DHEPIusl U UMITYJIbC JIEKTPOMAarHUTHBIX BOJIH.

/Cp/

Pazgen 6. OIITUKA

6.1

T'EOMETPUYECKA S OIITUKA.

IonsTHE cBETOBOTIO Jy4a. 3aKOH NPSIMOJIUHEIHOTO PacIIpOCTPAHEHUS CBETOBBIX
JTyded B OTHOPOJIHBIX CpefiaX. 3aKOH OTPa)KEHHs1. 3aKOH MPETOMIIEHHS.
IIpunnun ®@epma. IlonHoe oTpaxeHue. LleHTpUPOBAaHHBIE ONTUYECKUE CUCTEMBI.
IIpenomieHue CBETOBBIX JIyuel Ha MOBEPXHOCTU c(HepHUUECKOTO 3epKaa.
IMpenominenue cBera Ha cheprdeckoi MOBEPXHOCTH pasziena AByX cpel. ToHkue
TUH3BL. 1300paxkeHHe IPEAMETOB ¢ ITOMOIIBI0 TNH3. OCHOBHBIE
(hoToMeTpUYIECKHe BETUIHNHBL.

/JTex/

6.2

DJeKTpOMarHuTHEIC KOJIeOaHust U BOJHEL [ eomeTprueckas onrtuka /[1p/

6.3

WHTEP®EPEHIIUA 1 JUOPAKIMA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. HTepdepeHus ceeTa,
YCIOBHE MakCHMYOB U MUHUMYMOB. OnbIT FOHTa. MHTEphepeHnus caera B
TOHKHX IDIEHKaX U ItacTuHKax. Onpenenenue audpaknnu. [punamumn Nolirenca
-®penemns. Meron 30H Openens. Judpaxmaus Operens Ha KPYTIIOM OTBEPCTHH U
nucke. udpakuus @paynrodpepa Ha onHo# mienn. Judpaxuus Opayurodepa
Ha IU(GPaKIHOHHON pEIIeTKE.

/JTex/

6.4

JUCIIEPCHA U TTIOJIAPU3ATINA CBETA

Jucnepcust cBeta. DeKTpOHHAs TEOpUs AUCTIepcruu cBeTa. EcTecTBeHHBIH 1
MOJISIpU30BaHHbIN cBeT. [Tonspusanus cBeTa Npu OTPaKEHUU U IPETOMIICHUH Ha
TpaHULE IBYX AUNIEKTPUKOB. ITpoxokaeHue cBeTa yepe3 aHu30TPOIIHbIE
kpucTaisl. [Tonspu3anuoHHbIe TPU3MBI U IOISIpouabl. 3akoH Mamroca. AHamU3
MOJISIPU30BAHHOTO CBETA. BpallieHue niockoCTH MONspU3aIyiu.

/Cp/

6.5

Boxnosas ontuka /TIp/

6.6

Wnrepdepennus csera. Oneit IOHTa. (M3MepeHne JIHHHBI CBETOBOM BOJIHBI C
MIOMOIIBIO TU(pakInOHHON penteTkn). (OnpeneneHue Moka3aTesst IPeToOMICHNS]
CTEKJIa C TIOMOIIBIO MUKpOckona). /J1ab/

6.7

IIposepka 3akona Maitoca. (Onpezaenenue kodQPUIMeHTa TOTIOMICHUS
mpo3paunsix Ten). (OnpeneneHye yria MoHON nonaspusanuu). /J1a6/




Pazgen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAZ OIITHUKA

TeruoBoe U3ITydeHNE U €T0 XapaKTePHCTHKA. 3akoH Knupxroda. 3akoHbI
Cretana - bonpiimana u cmemnienns Buna. @opmyner Penes-/xxunca u I1nanka.
T'unoresa ITnanka. ®@otonsl. PoTodhdekT. YpaBHeHHe DHHIITEHRHA 1T
BHemIHero (otodddekra. JHeprus u UMITyIsC (poToHa. [laBieHne cBera.
S¢dexr Komnrona u ero anemeHTapHas Teopus. EANHCTBO KOPIYCKYISAPHBIX U
BOJIHOBBIX CBOIICTB 2JIEKTPOMAarHUTHOTO U3ITy4CHUSI.

/Jlex/

7.2

KsanToBas onrtuka /I1p/
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OJIEMEHTBI KBAHTOBOU MEXAHWKN 1 ATOMHOU ®U3MKHN
CriexTpsl aTOMOB U MoJiekyia. CriekTp atoma Bogopoaa. Teopust aroma BoAopoaa
o bopy. I'mnoresa ne bpoitnsa. CpoiictBa BoisiH ae bpoiinsa. CooTHomeHue
HeonpenenenHocteil ['eiizendepra. BomHoBast hyHKIuS 1 ee BepOSITHOCTHAS
unTepnperanus. Habmonaemple BeIMYMHBI B KBAHTOBOM MEXaHHUKE U UX
n3mepenust. O6imee ypapaenune llpennnrepa. CtanioHapHOE ypaBHEHHE
penuarepa. JIBnxeHue cBOOOTHON YaCTHIIBL. J[BHKEHUE B TIOTCHIINAIBHOM
sive. [ToTeHnmanbHbIi Gapbep. I'apMOHHYECKHHA OCIMIIIATOP. ATOM BOZOPOJa B
KBaHTOBOH MexaHuke. CriuH aekTpoHa. CIMHOBOE KBaHTOBOE yucio. [IpuHuun
HEepa3IMINMOCTH TOXKIECTBEHHBIX YacTHIl. DepMHOHEI U O030HEI.
Ilepuonuueckas cucrema 31eMeHTOB MeHeneesa.

/JTex/

7.4

DJneMeHTbl KBAHTOBOM MEXaHUKHU U aTOMHOU pusuku /IIp/

7.5

Omnpenernenre TeMIepaTypHOH 3aBHCUMOCTH HHTEHCHBHOCTH W3ITyICHHS HATH
JTaMibl HakauBaHus. (3ydeHne 3aK0HOB TEIUIOBOTO U3ITYyUCHHUS C IIOMOIIBIO
SIPKOCTHOTO TIpoMeTpa.) /J1ab/

7.6

dotoappekt. (CHsATHE BOTBTAMIICPHOH, JTIOKCAMIIEPHON ¥ CIIEKTPaILHOM
XapaKTepUCTHK (POTOIIEMEHTa H OTIpeeieHre paboThI BRIX0a
anektpoHa). /J1ab/

Paznen 8. PU3NKA ATOMHOI'O AJIPA U JIEMEHTAPHBIX YACTUIL]

8.1

OJIEMEHTbBI ®U3UK1 ATOMHOI'O SA1PA

Jedexr maccol v sHEpTUs cBsi3u siipa. CIUH s[pa U €r0 MATHUTHBI MOMEHT.
Snepusbie cunbl. Monenu anpa. PannoakTHBHOE M3IyYE€HUE U €r0 BUIBL. -
pacnaj. -u3IydeHHe. -u3inydeHue. SaepHple peakiul U UX OCHOBHBIE THIIBL.
Peaxuust nenenus siapa. Llennas peakuus neneHus. Peakius cuHTe3a aTOMHBIX
sanep.

/Cp/

8.2

SJIEMEHTBI ®U3UKU 3JIEMEHTAPHBIX YACTUL]

Kiacchl a51eMeHTapHBIX YacTHI] U BUABI X B3anuMoaercTBuid. Knaccuduxanms
9JIEMEHTapHBIX YacTUIl. [IpHHITNIT Hepa3THIMMOCTH TOX/ICCTBEHHBIX YaCTHII.
CHuH u Apyrue KBaHTOBBIC YHCIIA SJIEMEHTAPHBIXK. YaCTHIB M aHTUYACTHUIIBL.
Bozons! u hepMuonsl. AapoHsl U Me30HbI. JlenTonbl. [Ipomexyrounbie 0030HBL.
KBapku 1 T51100HBI.

/Cp/

Pasznen 9. CAMOCTOSTEJIBHAA PABOTA

9.1

IToaroToBka K sekiusim /Cp/

16

9.2

IMoaroToBka k laboparopHbiM pabotam /Cp/

16

9.3

IMoaroroka k mpakTHuecKuM 3aHATHSIM /Cp/

16

9.4

BrimosHeHre KOHTPOJIbHOM padoThl /Cp/

8,6

9.5

IMoaroToBka k sekmusim /Cp/

9.6

IoaroroBka K mpakTHYecKuM 3aHATHsIM /Cp/

16

9.7

IMoaroToBka k laboparopHbiM pabotam /Cp/

16

Pazgen 10. KonrakTHbIE Yachl HA aTTECTALMIO

10.1

KontponsHas pabora /KA/

0,4




10.2 Sauer /KD/ 1 0,25

10.3 Koncynpramus nepen sx3amenom /KD/ 2 2

10.4 Ox3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHAJIbI

OrleHOYHbIE MaTePHAIIbI ISl IPOBEACHHS IIPOMEKYTOYHOM aTTeCTaluu 00YYarOIUXCsl MPUBEICHBI B MIPUIOKCHUH K
paboueii mporpaMme AUCHUTLIHHBL.

@DopMbI U BHIBI TEKYIIEr0 KOHTPOJSI O AUCHHILIAHE (MOJYIIO), BUABI 3aaHUIM, KPUTEPHU HX OLCHUBAHUS,
pacnpeeiicHre 6ajuIoB 110 BUaM TEKYIETO KOHTPOJIS pa3pabaThIBAOTCS PEIoqaBaTelieM UCIUILIMHBL C YUETOM €€ CIICHU(BHKH 1
JIOBOJIAITCS IO CBEZCHHSI 00YJArOIUXCSI Ha [ICPBOM YI€OHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MPENO/IaBaTeNeM JUCIMILTHHBI (MOJIYIs), KaK TPABHUIIO, C
ucnoib3oBanreM DMOC uii myTeM MpOBEPKH IIMCBbMEHHBIX Pa0oT, IPEIYCMOTPEHHBIX PA00YMMH IIPOrpaMMaMi TUCIUILIMH B
paMKax KOHTAKTHON pabOoThl ¥ CAMOCTOSATEIBHON paboThl 00ydaromuxcs. J{yist pUKCHpOBaHUS PE3YabTATOB TEKYIIETO KOHTPOJIS
MO3KeT ucnonb3osatsbes DMOC.

6. YAEBHO-METOINYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHasi 1MTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnasue Wznatensc O1. agpec
TBO, TOJ
JI1.1 |Casennes U. B. Kypc obmeit ¢pmsuxu. T. 3. KanToBast ontuka. ATOMHas CaHkr- https://e.lanbook.com/bq
(uzuka. duzuka TBepaOrO Tena. Pu3nkKa aTOMHOTO siApa U [etepOyp
3JIEMEHTaPHBIX YaCTHUII: ydeOHOe rocodue r: Jlans,
2018
JI1.2 | Casennes U. B. Kypc obmeit ¢pmsuxu. T. 2. DNEeKTpUIECTBO U MaTHETU3M. CaHkt- https://e.lanbook.com/bq
Bomansl. OnTuka: yaebHoe nocodue [TetepOyp
r: JIanb,
2018
JI1.3 [Casennes U. B. Kypc obmeit ¢pusuxu. T. 1. Mexanuka. MonekynspHas CaHkr- https://e.lanbook.com/bq
(uzuka: yuebHoe mocobue [TetepOyp
r: JIanb,
2019
JI1.4 (YeptoB AT, Oobmas pusnka Mocksa: | http://www.book.ru/bool
BopobbeB A A., KHnoPyc,
Makapos E.®., 2020
Ozepos P. I1., Xpomos
B.1.




6.1.2. lonoTHUTEbHAS JUTEPATYPA

ABTOpBIL, COCTaBUTENN 3armaBue Wsnatensc Om. agpec
TBO, TOJ[
JI2.1 |Ilankapun WN.II., O6mas pusznka. COOpHUK 3a1a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Kybapes C.H., 2019
Pasunosa C.M.
JI2.2 | BopoObeB A.A., 3aayHuK 10 (HU3MKe Mocksa: | http://www.book.ru/bool
UYepros AT KuoPyc,
2017

6.2 UndopmannoHHbIe TEXHOJIOTUH, HCIIOJIb3yeMbIe P 0CYIIEeCTBIEHHH 00Pa30BaTEIbHOIO Mpolecca Mo TUCIHUIINHE

(Mony.10)

6.2.1 IlepeyeHb JINIEH3UOHHOTO M CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecTedeHust

6.2.1.1 | MS Office

6.2.2 Ilepeyenn npodeccuOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYUHBII 00pa3oBaTeNbHEIN mopTa: http://en.edu.ru/

6222

MexayHapoaHas npodeccuoHanbHas 6a3a naHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KOHch'IBTaHT IIJIFOC

6224

Tlapant ACITVKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCIUIIJINHBI (MO YJISA)

7.1

Y4eOHBIe ayTUTOPUH JJIS TPOBEIACHHS 3aHATHH JIEKIIMOHHOTO THIIA, YKOMIUIEKTOBaHHBIE CIICIINATIM3HPOBAHHON
MeOeIbI0 M TEXHUUECKUMHI CPEICTBAMU 00y4eHHs: MyIbTHMEANITHOEe 000pyIOBaHUE IS IPEAOCTaBICHUS yaeOHOH
nHpopManuu 6OIBLION ayIUMTOPUH H/WITH 3BYKOYCHIIMBaoIee 000pynoBaHKe (CTAOHAPHOE HIIH IIEPEHOCHOE).

7.2

Y4eOHbIC ayTUTOPUH AT IPOBEACHHS 3aHATHH CEMHHAPCKOTO THUIIA, TPYIIOBBIX U MHAUBHUYaIbHBIX KOHCYIbTAIHI,
TEKYILEro KOHTPOJIS M IIPOMEXYTOYHON aTTECTAllNH, YKOMIUIEKTOBAHHBIE CIIENUATM3UPOBAHHON MEOENbIO 1
TEXHUYECKMMH CPEACTBAMH OOYUSHUs: MyJIbTUMEANIHOE 000py/I0BaHHE H/WIIN 3ByKOYCHITHBAIOIIee 000pyI0BaHHE
(cTanroHapHOE WK TIEPEHOCHOE)
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[TomermmeHus U1 CaMOCTOSTENIFHOM PabOTHI, OCHAIICHHBIE KOMITBIOTEPHOH TEXHUKOH ¢ BOBMOXXHOCTBIO IIOAKITIOUCHHS K
cetu "MHTepHeT" 1 0becreueHreM JOCTYIa B IEKTPOHHYI0 HH(POpMAaLmOHHO-00pa30BaTENbHYIO CPely YHHBEPCHUTETA.

7.4

ITomemenus s XpaHEHHUS ¥ IPOPHIAKTHYECKOTO 00CTy)KUBaHUS YIeOHOTO 000pyIOBAHUS

7.5

JIaGopaTopuu, OCHAILEHHbIE CIEIHAIbHBIM J1a00paTOPHEIM 000PyIOBaHHEM:

7.6

JlabopaTopust MeXaHHUKH, BKITFOYAIONIast: 010K 3mekTpoHHbii ®M1/1, mammaa AtByna ®M11, masTHIK Maxkcemna
®M12, yausepcanbHbIA MasTHUK DM 13, masTHrk Ob6epbexa @M 14, moxyns FOnra n moayns cisura ®M 19,
coynapenue mapoB ®M17;

7.7

Habop Moyneit PI13;

JlaGopaTopus dJIEKTpUIECTBa U MarHeTH3Ma, BKIrodaromast: creHabl TKO anekTpuyecTBa U MarHeTu3ma, B TOM 4UCIie
ocuutorpadsr C1-94, reHepaTopsl CHTHATIOB HU3K0YacTOTHBIE I'3-118, HCTOUHUKH MUTaHUS, Mara3uHbI COTIPOTUBIICHUH,

7.8

JlaGopaTopusi ONTHKH, BKIIFOYAIOMIAs KOMIUIEKT ONTHYecKoro oobopynosanus PMC, B ToMm 4ncie: 6a3bl ONTHIECKON
CKaMbH, OJTYIPOBOIHUKOBEIE JIa3ephl ¢ FOCTHPOBOYHBIM MOJyJIEM, (DOTOTIPHEMHHUKH, HA0OP JINH3, SKPaHbI ¢ MACIITaOHOM
ceTkoi; aBToTpancdopmarop ogaodasuserii JIATP-2,5; koMIuteKkT (HoTHiA.




