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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Ilens mpenogaBaHus TUCLMILIIMHBL

1.2 | dopmupoBanre y OOydarOIIMXCS  ECTECTBCHHOHAYYHOrO  MHPOBO33PEHHUS;  HAYyYHOTO  MBIIUICHHS;  LIEJIIOCTHOIO
MIPEACTAaBICHUS O (M3WYECKHMX 3aKOHAX OKPYXKAIOIIEr0 MHpa B WX CIUHCTBE WM B3aHMOCBS3H; HAaBBIKOB IIPHMCHEHHS
MONOXEHNH (YHIAMEHTAIbHOX (HU3HKM IPU PEIICHHHM KOHKPETHBIX MPEeIMETHO-NPOMMIBHBIX 3agad; TEOPETHIECKOH H
MPaKTUYECKOM 0a3bl Il YCIEITHOTO OCBOEHHSI MIMHU CHELUATbHbBIX JUCIUIIINH.

1.3 | 3apaun TUCLIUIUINHEL:

14— OCBOCHHE OOYYAIOIMMHUCS 3HAHMI 00 OCHOBHBIX (DM3MUYECKUX SBJICHUSAX M IPOIECCaX, OCHOBHBIX (H3MIECKUX
BEJIMUMHAX W  (HU3UYECKUX KOHCTAHTaX, OCHOBHBIX (DM3MYECKMX 3aKOHaX M TpPaHUIAX MX I[PUMEHUMOCTH,
(GyHAaMEHTaIbHBIX (U3NUECKUX 3KCIEPUMEHTaX M WX PONM B Pa3sBUTHU HAyKW, HAa3HAUCHUM W INPUHLUNAX JCHCTBUS
BOKHEHUIINX (U3UIECKUX IPHOOPOB;

15— npruobpereHne O00yJalOIMMUCST YMEHHH OOBSACHUTH OCHOBHBIC HAOIIOTacMBIE INPHPONHBIE W TEXHOTCHHEIC
SIBTICHUS U 3¢ eKThI Ha 6a3e 3aKOHOB KIIACCHIECKOH U COBPEMEHHOI (DM3UKH;

1.6|— npruobpereHne 00yJaIOIMMUCS YMEHHH W HAaBBIKOB HCIIONB30BAHMS METONUKH (PU3NYECKHX H3MEPeHHH N
00pabOTKH 3KCHEPHUMEHTAIBHBIX JAHHBIX, WHCIOIB30BAHUS METONOB (PU3MYECKOr0 MOJEIHPOBAHUS AT  PELICHHS
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUYECKUX 3a/ay;

1.7 |- npuoOpeTeHne O0yJarolmMMUCS HaBBIKOB AKCIITyaTallMd OCHOBHBIX IPUOOPOB U 00OpPYHOBaHMS COBPEMEHHOM
¢duznaeckoit m1abopaTopun, 00padbOTKH 1 HHTEPIPETHPOBAHUS PE3YIbTATOB SKCIIEPUMEHTA.

1.8

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI
Hukn (paznen) OIT: | F1.0.10

3. KOMIIETEHIIX OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUITJINHBI

(MOYJIST)

OIIK-1 CriocobeH pemaTs HHXEHEPHBIE 3a/1a4i B TPO(ECCHOHANBHON AEATEIHHOCTH C UCIIONB30BaHHEM METOIOB €CTECTBEHHBIX
HayK, MaTeMaTU4eCKOro aHalInu3a U MOJEITUPOBaHUS

OIIK-1.2 [IpuMeHsIeT OCHOBHBIE TIOHATHS M 3aKOHBI €CTECTBEHHBIX HayK IUIS PEIICHHUS MIPEAMETHO-TPOMIBHBIX 3a1a4

OIIK-1.3 IIpuMeHsIeT eCTeCTBEHHOHAYYHbIE METO/bI TEOPETHIECKOTr0 U SKCIEPUMEHTABHOIO HCCIIEJOBAHUSI 00BEKTOB, IIPOIIECCOB,
SIBJICHUI; TIPOBOJNT SKCHEPUMEHTHI 110 3aJaHHOH METOANKE U aHAIU3HPYET Pe3YIbTaThl

B pe3yJsbTaTe ocBOeHMS JUCIMIIMHBI (MOAYJIs) 00yYaIOIUIiCs 10KeH

3.1 |3nartn:

3.1.1 | OCHOBHBIE IOHATHS U 3aKOHBI KJIACCHYECKON M COBPEMEHHON (DM3UKH M UX POJIb B PEIICHUN PEIMETHO-IIPOGHIBHBIX
3ajad;

3.1.2 | MEeTOaBI TEOPETUUECKOTO M HKCIIEPUMEHTAIBHOTO UCCIEI0BaHUS PU3HMUECKHX OOBEKTOB, MPOLIECCOB U SIBICHUH,
METOMUKY IIPOBEACHHUS U 00paOOTKH Pe3ylIbTaTOB (PU3HIECKOr0 SKCIICPHUMEHTA

3.2 | YmeTs:

3.2.1 | ucronbp30BaTh OCHOBHBIE MOHATHS U 3aKOHBI (DU3KKHU AJIS peIIeHHs TPEeIMETHO-NIPOPUIBHBIX 3a1a4;

3.2.2 | mpUMEHATh METOBI TEOPETUIECKOT0 U SKCIIEPUMEHTAIBHOI0 UCCIEOBAHUS (PU3HUSCKUX OOBEKTOB, IPOLIECCOB
SIBTICHUH, TPOBOAUTH (PU3MUECKHE SKCIEPHMEHTHI T10 3aJaHHOH MeTOAuKe U 00pabaThIBATh UX PE3YNIbTATHI

3.3 | Bragern:

3.3.1 | HaBBIKAMU IPUMEHEHHSI OCHOBHBIX IOHATUII 1 3aKOHOB KJIACCHYECKOI U COBPEMEHHOMN (PU3UKH IS pELICHUsI IPEAMETHO-
HpOQUIBHBIX 33/1a4;

3.3.2 | HaBabIKaMH IPUMEHEHUS] METOAOB TEOPETHYECKOT0 U SKCIIEPUMEHTATBHOTO HCCIe0BAaHHS (PU3NUECKUX OOBEKTOB,
IIPOLIECCOB U SIBJICHUH, HABBIKAMH HPOBEACHMS (PU3MUECKHX SKCIEPUMEHTOB 110 3a1aHHON METOIMKE U 00pabOTKH HX
PE3ynbTaToOB
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4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon HaumenoBaHue pa3iesioB U TeM /BU/A 3aHATHSA/ Cemectp | HacoB | Ilpumeuanue

3aHATHSA / Kype

Pazgen 1. PUSNYECKHUE OCHOBbI MEXAHUKHN




1.1

KNMHEMATUKA MATEPMAJIBHOU TOUKU IIpeamer u
METOJbI MEXaHUKU. MoJienu MaTepuanbHOI TOUKH U TBepaoro Tena. ITonsaTue
CHCTEMBI OTcueTa. BEKTOpHOE U KOOPANHATHOE ONMCAHHUE ABHKEHUS
MaTepuaabHON ToUKH. OCHOBHBIE KHHEMATHUECKHAE XaPAKTCPUCTHKH
MaTepHuaJbHON TOUKH: paJNyc-BEKTOp, IEpEMEILEHUE, IPOHICHHBIN MyTh,
Cpe/iHssl 1 MTHOBEHHAs! CKOPOCTh, CPEIHEE 1 MTHOBEHHOE YCKOPEHHE,
TaHIN€HIMAIBHOE U HOPMAIIbHOE YCKOpeHUe. BpalaTenbHoe qBUKEHNE
MaTepUalbHOM TOUYKH. BEKTOpEHI yrila I0BOpOTa, YriIOBOM CKOPOCTH U YITI0BOIO
yckopenus. CBsi3b MEX/y YIJIOBBIMU U JIMHEHHBIMHU BeTMIUHAMHU. /JIek/

1.2

OrmpezenieHre TIOTHOCTH TBEPIOTO Telia IPaBUIBHON T€OMETPHIECKOM
¢dhopmer. /J1a6/

1.3

KunemaTnka MatepransHoii Touku /TIp/

1.4

OCHOBbBI JMHAMUKU TTIOCTYITATEJIBHOI'O IBMKEHW S TEJIA
IToctynarenpHoe nBuxenue. Ilepsbiil 3akoH Hetorona. IlonsTue nHepTHOR
Maccsl Tena. Bropoit 3akon HetoTona v nmonsitue cuiibl. Tperuit 3akon HeroToHa.
Bunpt cun. Cuna TsKeCTH, Cuila BCEeMUPHOTO TATOTEHMS, CHJIa YIIPYTrOCTH, CHUJIa
Tpenus. HemnepumanbHbie cucTeMbl OTcdeTa. L{eHTpoOe)HbIe CHUITBI MHEPINH U
cuel Kopuonuca. /JIex/

1.5

OCHOBBI JAWMHAMHUKHU IOCTYNATCIBHOIO ABUKCHUS TEJ1a / Hp/

1.6

HW3yueHue 3aKOHOB MOCTYIIATEILHOTO IBHXKEHHUS C MTOMOIIBIO MAITMHBI
ATtByna. /J1a6/

1.7

3AKOHbI USMEHEHU S 1 COXPAHEHU I UMITYJIBCA, DHEPI'MU U
MOMEHTA UMITYJIbCA Nmmnysbe
MaTepHABLHON TOUKH U MEXaHHIECKOU CHCTEMBI, 3aKOH €0 U3MEHEHHS 1
coxpaneHust. L[eHTp Macc MeXaHHYECKOH CUCTEMbI M YPaBHEHHE €0 JABIKCHHSI.
Kunernueckas sHeprus u 3aK0H ec¢ n3MeHeHus. KoHcepBaTuBHBIC U
HEKOHCEpBaTUBHbIC CHJIbl. [loTeHInanpHas 3ueprusi. CBsi3b MEXIY
MOTEHIATBHON SHEPrHei u CHIION. 3aKOH M3MEHEHHUS U COXPAHEHHUS MTOITHON
MEXaHUYECKON YHEPTHH CUCTEMbI. MOMEHT MMITYJILCa MaTepHAIbHON TOUYKU
MEXaHUYECKOH CHCTEMBI, 3aKOH €r0 H3MEHEHNUs M coxpaHeHust. /JIex/

1.8

3aKOHbI U3MEHEHHSI U COXPAHEHHSI UMITYJIbCa, SHEPIHU U MOMEHTa
ummysbca /Tp/

1.9

IIpoBepka 3aKOHOB COXpAaHEHUs UMITYJIbCA U SHEPTUH NPH coyaapeHuu tei /J1ab/

1.10

JMHAMUMKA BPAIIATEJIbBHOI'O JABVDKEHWA TBEPAOI'O TEJIA
OCHOBHOI 3aKOH BpaIaTeILHOTO JIBMXKEHHS TBEPIOrO TEJa BOKPYT
HETOBMXKHOM ocr. MoMeHT uHepiuu. BerancieHrne MOMEHTOB HHEPLUU
OJTHOPOAHBIX CUMMeETpUYHbIX Tell. Teopema LllTeiiHepa U ee MpUMEHEHUE.

Kunetnueckas 3Heprus BpaliaTeabHOro IBHKEHHS TBEPIOro Tela.
/J1ex/

1.11

JmHaMuKa BpalaTeIbHOro ABHKEHUS TBepaoro tena /IIp/

1.12

I/I3yquHe JAVMHAMHUKH BpallaTCJIbHOI'O ABUKCHHUS C TIOMOIIBIO MasITHUKA

Ob6ep0exa. /J1ab/

1.13

Mastark Makcgeiuia. OnpeesieHie MOMEHTa HHEPIHH Te U [IPOBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.14

MEXAHWYECKUE KOJIEEAHU A

Onpenenenue konebaHnii. XapaKTEPUCTHKH TAPMOHHYECKIX KOIeOaHUH.
Dopmyna CloxKeHHs ABYX rapMOHHYIecKuX konebanuit. [Ipumepst
KoJeOaTeNIbHBIX CUCTEM: TIPY)KUHHBIN, MATEeMAaTHYCCKUI U (prU3NIeCKHid
MasTHUKH. YpaBHEHHE 3aTyXalOIINUX KOJICOAHHUH U €To pelieHue.
XapaKTepUCTHKH 3aTyXaIOMNX KoJeOaHMid. YpaBHEHUE BEIHYKIEHHBIX
KosiebaHuil moj NeiicTBUeM rapMOHIUECKH U3MEHSIOIMIEHCS BHEIIHEH CHUIIBI U €T0
peleHue. SIBieHue pe3oHaHca.

/JTex/

1.15

Mexanmueckue konedanus /IIp/

1.16

OmnpenencHue yCKOPEHHsT CBOOOMHOrO MACHUSI IIPY TOMOIIH MAaTEMaTHYCCKOTO
MasitHuKa. (OmnpeneneHne MOAYIst CABUra C TIOMOMIBIO TIPY:KHHHOTO
MasTHHKA.) /J1ab/

Paznen 2. JIEMEHTBI CHHEIMAJIBHOU TEOPUHN
OTHOCHUTEJIBHOCTH

2.1

IMocTymnaTe! cenuanbHON TEOpHUH OTHOCHTENBEHOCTH. [IpeobpazoBanus
Jlopenma. CrnenctBus u3 npeodpasosanuit Jloperna. MHTEpBan Mexmy
COOBITHSIMU. VIMITyNBC B clIEMANbHON TEOPHU OTHOCUTEIBHOCTH. OCHOBHOM
3aKOH PENIITHBUCTCKON AMHAMHUKHI MaTepHaIbHON TOYKH. DHEPTHS B
CHeNUaNTbHON TeoprH OTHOcUTeNbHOCTHU. /Cp/

14




Pazpen 3. TEPMOJANHAMMWKA 1 MOJIEKYJIAPHASA ®U3UKA

3.1

OJIEMEHTBI TEPMOJIMHAMUKN OcHOBHBIE
oIpeneNeHHs U MOHATHS TepMoauHaMuKu. HyneBoe Hauaio TepMOANHAMUKY U
MIOHATHE TeMIepaTypsl. TepMonuHamMudeckne QyHKIIMU cocTosHU. [lepBoe
HayaJio TepmoarHaMuku. TemmoemkocTs. M3onpoueccel. Bropoe Hauaso
TEPMOJMHAMUKH B Pa3NUUHBIX (popmynupoBkax. [IoHsTHE TETIOBOIH MAIIMHBI.
KIIJI TerutoBoit mamuns. [ukin Kaprao u Teopema KapHo. HepaBeHcTBo
Knaysnyca. DuTponms. Tperse HagaI0 TepMOTHHAMUKH. /JIek/

32

Omnpenenenne kK03 GUIINESHTA BI3KOCTH KHIKOCTH 110 MeToxy Crokca. /J1ab/

33

OJIEMEHTHI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIE NOJIOXKEHHUS KHHETUIECKOH TCOPUH UICaIbHOI0 ra3a. YpaBHEHHS
COCTOSIHUS MJI€JIBHOTO U PEANIbHOTO ra3a. YpaBHEeHHE KHHETHUECKON TeOpHH
ra3oB st JasiaeHus. ®azoBoe nmpoctpaHcTBO. DYHKLUS pacpeieieHusl.
Kinaccuueckas u kBaHTOBast craTiucTrka. Pacipenenenue Makcsena.
Bapomerpuueckas popmyna. Pacnpenenenue bonpumana. ITonstue o
KBaHTOBOM cratuctuke boze-Oiinmreiina u ®epmu-/{upaka. CBsi3b JHTPOIUU C
TEPMOJMHAMUYECKON BEPOSTHOCTBIO. SIBIIEHMs IEpeHoca.

/JTex/

34

OmnpeeneHne OTHOLICHUSI TEIUIOEMKOCTEH ra3a METOIOM aHabaTHIECKOro
pacmupenus. /J1a6/

3.5

DJIeMEHTBI CTATHCTHYCCKON (PHU3NKU. DeMeHThl TepMonuHamuk /T1p/

Paznen 4. 9JIEKTPHYECTBO U MATHETHU3M

4.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

DJEeKTPUUYECKU 3apsa U 3IeKTpocTaTHdecKoe noje. HanpspkeHHOCTh U
MIOTEHIIHAI 3JIEKTPOCTATHYECKOTO 1MoIsL. CBOMCTBO CYNEpHO3UINH IS
ANIEeKTPOCTaTUUECKHX moneil. CBsI3b MEXKAy HANPSHKEHHOCTBIO
JNIEKTPOCTATUYECKOro MO U MoTeHIuanoM. IToTok BekTopa Hanps>KeHHOCTH
3JEKTPUYECKOr0 MO Yepe3 MOBEpXHOCTh U TeopeMa ['aycca. [IpumeneHue
TeopeMsl ['aycca k pacdeTy ajeKTpocTaTudecKuX noiei. Teopema o LUpKyIALuu
JUISL BEKTOPA HAMPSKEHHOCTH AJIEKTPHYECKOTO MOJS.

/JTex/

4.2

DJIEKTPOCTATUYECKOE ITOJIE B ITPOBOAHUKAX 1 TUDJIEKTPUKAX
DAEKTPUUECKUIA JUMOb U IIEKTPUIESCKUN TUTONBHBIA MOMEHT. [{UIOIbHbIE
MOMEHTBI MOJIEKYJI ANANIEKTpUKa. [oNspHble U HENONSPHBIE TUIIIEKTPUKH.
Tonspuzamus nusnexTpukoB. Bextop nonsipusanuu. Teopema ["aycca mist
BEKTOpa NoJsipru3alvi. BEKTOp 37IeKTpUUecKOoro CMEIIeHNs. YCIIOBHS Ha
TpaHHIe ABYX JUAICKTPUKOB. [I[pOBOAHUKY B 3IEKTPOCTATUIECKOM IOJIE.
DJIEeKTPOEMKOCTb YEeANHEHHOT0 NPOBOAHMKA. KoHeHcaTophl. DHEprust CUCTEMBbI
3aps/I0B U SIEKTPUUECKOTO MOJISL.

/Cp/

43

OnekTpocTaTHdecKoe moie B Bakyyme u Bemectse /T1p/

44

HUccnenoBanue snekrpocratnyeckux noneit. (M3yuenne 3akona Oma.) /J1ab/

4.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

YcnoBus cyliecTBOBaHHS IIOCTOSIHHOTO AJIEKTpUYecKoro Toka. Cuia u
IJIOTHOCTb TOKA. YpaBHEHHE HENPEPBIBHOCTU. 3aKOH OMa 1151 OTHOPOAHOIO
y4acTka Lenu. DIEKTPOABIKYILAs CUIa U HalpsbkeHue. 3akoH OMa i
HEOIHOPOAHOTO ydacTka uend. [Ipasuna Kupxroda. [Ipumepsr pacuera
Pa3BETBICHHBIX AIEKTPHUECKHUX LeTIel ¢ TToMoIbio npasui Kupxroga. Pabora n
MOIIIHOCTH TOKA. 3akoH J[xoyns-Jlenna.

/JTex/

4.6

IocrosHubIH 3nexTprdeckuii Tok /I1p/

4.7

ITIOCTOSHHOE MATHUTHOE ITOJIE B BAKYYME U BEIIIECTBE
MarnutHas uaayknus. 3akon buo-Casapa-Jlaruiaca, MAarHUTHOE TOJE
JBIDKYIIErocs 3apsia, cuiia JlopeHiia, 3aKkoH Amrepa. TeopeMa O IUPKYIISIHH
JUTSL BEKTOpA MArHUTHOM WHYKIIMHU U ¢e puMeHenue. Teopema aycca st
MAarHUTHOTO IOJIS.

/JTex/




4.8

MarauTHble MOMEHTBI aTOMOB 1 MOJICKYII. BeKTOp HaAMarHn4c¢HHOCTH BCIIICCTBA.
Teopema o IUPKYISAIMH [T BEKTOpa HAMarHMYEHHOCTH. MarHuTHas
BOCIIPUMMYUBOCTD U MAarHUTHAA IMIPOHUIIACMOCTb BCIICCTBA. HaHpSDKCHHOCTL
MAar"duTHOI'O I10JIA. TeopeMa O MUPKYJIAINA OJI BEKTOPBI HAIPSXKECHHOCTU
MarHMTHOI'O MOJIs. YCIOBUS JUIsE MarHuTHOI'O IOJISA Ha I'paHUIIE pa3aeciia AByX
cpen. lnamarneTnky, napamaraeTHku. @eppoMarHeTHKA. MarHuTHBIA
rucrepesuc. Temmeparypa Kiopu. [lpupona dpeppomaruernsma.

/Cp/

4.9

[TocTossHHOE MarHUTHOE TOJIE B BakyyMe u BetecTse /I1p/

4.10

OmnpeeneHue OTHOLICHUS 3apsia JJICKTPOHA K €ro Macce METOIOM MarHETPOHA.
(OnpeneneHre ropu30HTAIBHON COCTABISIOIIECH HHIYKIIMH MATHUTHOTO MOJISI
3emun) /J1a6/

4.11

Ompenenenne pabOTH BEIXOAA 3JIEKTPOHOB U3 MeTaina. /J1ab/

4.12

QJIEKTPOJJUHAMUKA

3aKoH 31eKTpoMarHuTHOH NHAYKIKH. [Ipasuio Jlerna. CriocoOb M3MEHEHUS
MarHuTHOro notoka. [lpupona snekTpoMarHUTHON UHIYKIUU. SIBIeHue
camMonHIyKIMu. VHIyKTHBHOCTE. B3aumHuas namykims. Bsanmuas
WHIYKTUBHOCTh. Teopema B3auMHOCTH. Tok cMerieHus. Teopema o HUPKYISIUN
MarHuTHOTO TIOJISL B CIIy4ae MPHUCYTCTBUS IEPEMEHHBIX AIIEKTPUIECKUX MONEH.
VYpaBHeHus MakcBesia B UHTerpaibHol dopme. /JIex/

4.13

Onexrpoaunamuka /TIp/

4.14

W3yuenue siBieHus B3aUMHOM HHAYKIMHU.(CHATHE KPUBOW HAMATHUYHUBAHUS 1
MIETIIU TUCTEPE3nca ¢ IOMOIIEI0 ociruiorpada.) /J1ad/

Pazpen S. KOJIEBAHUA U BOJTHBI

5.1

SJIEKTPUYECKUE KOJIEBAHIA

KonebarensHblit KOHTYp. CBOOOAHBIE HE3ATYXAIOIIIE U 3aTyXAOIIHE
rapMOHHYECKHE KonebaHus B KonebaTenbHOM KOHType. PopMyrna Juis nepuoaa
konebaHuil. BEIHYX/IeHHBIE TapMOHHYECKHE KOJIeOaH!Us B KOIeOaTeIbHOM
KOHType. SIBnenue pe3onanca. [lepeMeHHbI TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE CONPOTUBIICHUE B IIEMTH IEPEeMEHHOr0 ToKa. PaboTa 1 MOLTHOCTH B
LENHU IEPEMEHHOr0 ToKa. JIelcTByIoIee 3HaUeHNE TOKA U HalPsKEeHMSI.

/JTex/

5.2

OJIEKTPOMAT'HUTHBIE BOJIHBI

OKCHepUMEeHTAIIbHOE TTOTYYeHUE HIEKTPOMAarHUTHBIX BONH. CyIiecTBOBaHNUE
SIIEKTPOMATHUTHBIX BOJH KaK CJIEICTBHE YpaBHEHUI MakcBeluia.
JuddepennuansHoe ypaBHEHNE HIEKTPOMATHUTHOH BOJTHEL CBSI3b MEXKITY
BEKTOpaMU HAIPSAKEHHOCTHU DJIECKTPUIECKOI0 1 MarHuTHOT'O IoJieH B
3JIEKTPOMArHUTHOM BoiHE. [IpenomiieHre 3/1eKTpOMarHUTHBIX BOJIH HA TPaHMILIE
pasziena JAByX cpeil. DHEPTHsl ¥ UMITYIIbC SIEKTPOMArHUTHBIX BOJH.

/Cp/

Pasznen 6. OIITUKA

6.1

TEOMETPUUECKAS OIITUKA.

IMonsiTHE CBETOBOrO Jiyua. 3aKOH MPSIMOIHHEHHOTO PACTIPOCTPAHEHHSI CBETOBBIX
JIydeid B OMHOPOAHBIX Cpelax. 3aKOH OTPaKEHHs. 3aKOH IPEIIOMIICHHUS.
Ipuanun @epma. [onHoe otpakerue. LIeHTpHPOBAHHBIC ONMITUIECKUE CHCTEMBI.
IpenomiieHrEe CBETOBBIX JTydel HA TIOBEPXHOCTU C(HEPUUECKOro 3epKaa.
IMpenomieHre cBeta Ha chepHUECKOM TOBEPXHOCTH pasena AByX cpel. ToHkue
nuH3bL. M300paskeHre MpeAMETOB C TOMOIIBI0 JTHH3. OCHOBHBIE
(hoTOMETPHYECKUE BETUUUHBL.

/JIex/

6.2

DneKTpoMarHuTHbIe KoneGanus 1 BoiHBI. ['eomerpuueckas onruka /IIp/

6.3

UHTEPOEPEHLINA 1 ANDPPAKLINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BONH. VIHTep(epeHIus cBeTa,
yCJIOBHE MakCHMyoB 1 MUHHMYMOB. OmeiT FOHTa. MHTEpdhepernus crera B
TOHKHX IUICHKaX U ImiacTuHKax. Onpenenenue quépakiun. [Tpuanun [rolireHca
-Openens. Metoa 300 @penens. Judpakuns Openenst Ha KPyriioM OTBEPCTUU U
mucke. lndpakuus Opayrrodepa Ha ogHoi mienu. udpakmus Opaynropepa
Ha Ju(PaKIHOHHON pelIeTKe.

/JTex/




6.4

JVCITEPCUA U TTOJIAPU3ALIA CBETA

Iucnepcus cBeTa. DIEKTPOHHAS TEOPHS IUCTIEPCHHU CBETA. ECTeCTBEHHBIN 1
HOHﬂpI/ISOBaHHBII;‘I CBCT. HOJ’IHpI/I3aHI/I$I CBCTA IPU OTPAKCHUU U MMPCIOMIICHUU Ha
TpaHHUIle JBYX IUICKTPUKOB. [IpOX0KIEHHE CBETA Yepe3 aHU30TPOITHBIE
kpuctaisl. [TonspruzauuoHHble MPU3MBI M ONApOUabl. 3akoH Maoca. AHanu3
MOJISIPU30BAHHOTO CBETA. BpallieHue mIoCKOCTH MONSPH3AIIIH.

/Cp/

6.5

Bonnosas onrtuka /TIp/

6.6

Wnrteppepennus ceera. Onbit IOHTa. (V3MepeHne IIHHHBI CBETOBOH BOJIHEI C
TIOMOUIBIO TUPPAaKIUOHHON pemeTkn). (Onpenenenue mokasarens npeIoMIeHHs
CTeKJIa ¢ TIOMOIIBI0 MHUKpOcKkomna). /J1a6/

6.7

ITpoBepka 3akona Manoca. (Onpenenenue K03(G UIHEHTA MOMIOMCHHS
mpo3payHbIx Ten). (Onpenenenne yria MoiHoH nomspusanun). /J1a6/

Pa3znen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe U3MydeHHE U €ro XapakTepHCTHKU. 3akoH Kupxroda. 3aKoHsI
Credana - bonpuimMana u cmemenus Buna. @opmynel Penes-/[xxunca u Ilnanka.
T'unoresa [Tnanka. @orousl. Potodddekt. YpaBHeHUEe DUHIITSHHA JIIIS
BHemIHero (otodddexra. DHeprus u UMIynsc (oToHa. [laBneHne cBeTa.

D¢ dext Komnrona u ero snemeHtapHas Teopust. ETMHCTBO KOPIYCKYISPHBIX U
BOJIHOBBIX CBOWCTB 3JIEKTPOMArHUTHOIO M3Iy4eHUSI.

/JTex/

7.2

KsanToBas ontuxka /IIp/
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SJIEMEHTBI KBAHTOBOU MEXAHUKN U ATOMHOU ®N3MKU
CnexTpsl aToMOB 1 MoeKyin. CekTp aToMa Bojopoza. Teopust aToMa BOJopoza
o bopy. I'mnioresa ae bpoiins. CeoiicTBa BonH ae bpoiinsa. CooTHoleHue
HeonpeneneHHocTei ['eiizendepra. BomHoOBas GyHKIUS 1 ee BEpOSTHOCTHAS
uHTepnperanys. Habmromaemsle BeMYMHBI B KBAHTOBOH MEXAaHUKE U UX
n3Mepenusi. O6uee ypasuenue Llpeaunrepa. CraimoHapHoe ypaBHEHHE
Ulpenunrepa. JBimkeHne cBOOOJHON YacTHIEL. J[BIDKCHUE B MOTCHIIHAIBHOM
ame. [ToreHnmansHeI Oapsep. [apMOHMYIECKHH OCIMIIIATOP. ATOM BOZOPOZA B
KBaHTOBOH MexaHuKe. CiuH 31ekTpoHa. CrMHOBOe KBaHTOBOE uncno. ITpuHnum
HEPa3IUUUMOCTH TOXKAECTBEHHBIX YacTull. DepMHOHBI U OO30HHI.
Ilepuognueckas cucteMa 31eMeHTOB MeHeneena.

/JIex/

7.4

DneMeHTHI KBAaHTOBOW MEXaHUKU M aTOMHOM ¢uzuku /T1p/

7.5

OmnpenencHue TeMIePaTypHOil 3aBHCUMOCTH HHTCHCUBHOCTH M3JIy9ICHHS HUTH
namribl HakanuBauust.(M3ydeHne 3aK0HOB TEIIOBOTO U3ITy4YEHHUS C TOMOIIBIO
SIPKOCTHOTO TIHpoMeTpa.) /J1ab/

7.6

®ororddext. (CHATHE BOTBTAMIICPHOMH, JIIOKCAMIEPHON M CIIEKTPAITEHOM
XapaKTepHCTHK (DOTOIIEMEHTA U OIIpeAeIeHIe paboTHI BEIXOa
aMeKTpona). /J1ab/

Pazpen 8. DU3NKA ATOMHOI'O SA/IPA U JIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTbBI ®U3MK1 ATOMHOI'O SPA

Jedext Macchl 1 3HeprHs cBaA3M siapa. CIHH sApa U €ro MarHUTHBIA MOMECHT.
Snepubie cuibl. Monenu siipa. PagroakTHBHOE M3IIydeHHE U €r0 BUIBL. -
pacnaj. -u3JIydyeHHe. -u3aydeHue. SaepHble peakiui U UX OCHOBHbBIE THIIBI.
Peakuus nenenus siapa. llennas peakius neinenus. Peakiust cHHTE3a aTOMHBIX
sanep.

/Cp/

8.2

SJIEMEHTBI ®U3UKU 3JIEMEHTAPHBIX YACTHI]

Kiacchl a11eMeHTapHbIX YacTHI ¥ BUABI MX B3auMoneicTBuid. Knaccudukanus
QIIEMEHTAPHBIX YacTUIl. [IpHHITNIT HePa3THIMMOCTH TOXKICCTBEHHBIX YaCTHII.
CnvH 1 Apyrre KBaHTOBBIE YHCIIA SIEMEHTAPHBIX. YaCTHIIBI 1 aHTHYACTHUIIBL.
Bozonsl 1 pepmuonbl. AIpoHBI 1 Me30HBI. JlenToHbl. [IpoMexyTouHbIe GO30HBI.
KBapku ¥ TII0OHBI.

/Cp/

Paznen 9. CAMOCTOSATEJIBHAS PABOTA

9.1

IMoxroroka k siekuusim /Cp/

16

9.2

IToxroroBka k JrabopaTopHbIM padotam /Cp/

16

9.3

IToxaroroBka K MpaKkTHYSCKUM 3aHATHIM /Cp/

16

9.4

BrInonHeHne KOHTPOIbHOH paboTsl /Cp/

8,6

9.5

IToxroroka k sekuusm /Cp/

| = = =] —




9.6 INoaroroBka k npakTHyeckuM 3aHsTusm /Cp/ 2 16

9.7 IMoxaroroska k mabopaTopHbIM padoram /Cp/ 2 16
Pasnen 10. KonTakTHbIE Yachl Ha aTTeCTALUIO

10.1 KonTponsHas pabora /KA/ 1 0,4

10.2 3auet /KD/ 1 0,15

10.3 Koncynbramus nepen sx3ameHom /K3/ 2 2

10.4 Ox3amen /KD/ 2 0,3

5. OHEHOYHBIE MATEPHAJIBI

OneHouHble MaTepuanbl Ui MPOBEACHUS POMEKYTOUHONW aTTeCTALUU OOYYArOIIUXCSl MPHUBEICHBI B MPUIOKEHUN K
paboueii mporpaMme TUCIUTUTAHBL.

®DOpMBI ¥ BHIIBI TEKYIIETO KOHTPOJS MO JUCHUILIHHE (MOIYITIO), BUIBI 3aJJaHUN, KPUTCPHH WX OICHUBaHMUSI,
pacmpeneneHie 6ajuIoB MO BHIAM TEKYIIET0 KOHTPOIIS pa3padaThIBAIOTCS TpenoaBaTeNeM JUCIUTUINHEI C yIETOM €€ CTIeNU(UKU ’
JIOBOZISATCS 1O CBEACHHSI O0YYaIOLIMXCS HA IEPBOM YICOHOM 3aHSTHH.

Texymui KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MpernoaaBaTeieM IUCIUIUTAHBI (MOYI), KaK MPaBHUIIO, C
ucnonszoBanuem DMOC uiy myTeM MpoBEpKH MUCbMEHHBIX padoT, MPeyCMOTPEHHBIX PabOYMMH IPOrpaMMaMH TUCIHILINH B
paMKax KOHTaKTHOU paboThl M caMOCTOSITENbHON paboThl o0ydatomxcs. st pukcupoBaHus pe3ynbTaToOB TEKYIIEro KOHTPOJIS
MOeT ucnonbk3oBatbess DMOC.

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas quTeparypa

6.1.1. OcHoBHAas JIMTEpPaTypa

ABTOpBI, COCTABUTENU 3arnaBue W3natensc On. agpec
TBO, O
JI1.1 |Cagsennes U. B. Kypc obmeit pusuku. T. 3. KBantoBast onTrka. AToMHas CaHKT- https://e.lanbook.com/bg
(usnka. dusnka TBepaOro Tena. PU3nKa aTOMHOTO Sapa U [eTepOyp
AJIEMEHTAPHBIX YacTHUII: yueOHoe mocodue r: Jlans,
2018
JI1.2 | Cagennes U. B. Kypc obreit ¢pusuku. T. 2. DIeKTpUYECTBO B MATHETH3M. CaHKT- https://e.lanbook.com/bg
Bomnbl. Ontrka: yaebHoe mocooue [etepOyp
r: Jlanp,
2018
JI1.3 |YeptoB A.T"., O6mas ¢usnka Mocksa: | http://www.book.ru/bool
Bopobrer A.A., KnoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., XpomoB
B.U.
JI1.4 | Cagennes 1. B. Kypc obreit ¢pusuku. T. 1. Mexannka. MonekynspHas CaHKT- https://e.lanbook.com/bg
¢us3mKka: yaeOHoe mocodue IMetepbyp
r: Jlanp,
2019
6.1.2. Jlono,iHUTE IbHAS JIUTEPATYpPA
ABTOpBI, COCTaBUTEITH 3arnaBue Uznarensc On. agpec
TBO, TOJL




ABTOpBI, COCTaBUTENH 3arnaBue W3narennc On. aapec
TBO, 0L
JI2.1 | BopobbeB A.A., 3amavHuK 10 pu3KKe Mocksa: | http://www.book.ru/bool
UYepto A.T. KnoPyc,
2017
JI2.2 | lankapun W.IT., Oo6mas pusuka. COOpHUK 3amaq Mocksa: | http://www.book.ru/bool
Kupspsnos A.IL., KnoPyc,
Ky6apes C.H., 2019
PazunoBa C.M.

6.2 UndopManMoOHHBIE TEXHOJIOTHH, HCIOJIb3yeMble MPU 0CYIIECTBIEHUH 00pa30BaATEILHOIO Mpolecca Mo AUCHHUILINHE

(Mony.r0)

6.2.1 IlepeveHb JINIEH3UOHHOTO M CBOOOTHO PACIIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecTedeHUst

6.2.1.1 | MS Office

6.2.2 Ilepeyens npogeccoHAJBHBIX 023 JAHHBIX 1 MH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAY4HEII 00pa3zoBaTeNbHBIN mopTai: http://en.edu.ru/

6.2.2.2

MexaynaponHas npodeccuoHanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KOHCYJ'ILTaHT IJII0C

6224

I'apant ACIIVDKT

7. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YdaeOHBIe ayIUTOPHH IS IPOBEICHAS 3aHATHH JICKIIMOHHOTO THUITA, YKOMIUICKTOBAHHBIE CIICIIHAIN3HPOBAHHOMN
MeOeIbI0 ¥ TEXHHUECKUMHE CPeACTBaMH O0yUIEeHUS: MyIbTUMEHIHOE 000pyIOBaHKE [UIS IPEJOCTaBICHUS yIeOHON
nHpopMalyy GONBIIOH ayAUTOPUH W/MIIN 3ByKOYCHIIUBAIOIIee 000pYI0BaHHE (CTAllMOHAPHOE MIIN IIEPEHOCHOE).

7.2

YueOHble ayqUTOPUU AJIS IPOBEIEHHSI 3aHATHI CEeMUHAPCKOTO TUMA, TPYNIIOBBIX U MHAMBUIYAJIbHBIX KOHCYIIBTALIUH,
TEKYIIEro KOHTPOIISI U MPOMEXKYTOIHOM aTTeCTAlNH, YKOMILIEKTOBAHHBIE CIIEIUATM3UPOBAHHON MEOEITbIO U
TEXHUIECKUMH CPEJICTBaMU 00yUIeHUS: MyIbTUMEINHHOE 000PYI0BaHHE U/IITH 3BYKOYCHITUBAOIIEe 000PYIOBaHIE
(cTanoHapHOE WK TIEPEHOCHOE)
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ITomereHus TSI CAMOCTOSATENFHOM paboThI, OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO TTOIKITFOUEHHSI K
cetu "MHTepHeT" 1 obecnieueHreM J0CTYMa B DJIEKTPOHHYIO HH(OPMAaLMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

7.4

INomemnienus 115 XxpaHeHUs ¥ MPOMIIIAKTHIECKOTr0 00CITyKHUBaHUS yIeOHOTO 000pyIOBaHHS

7.5

JIaGopaTopuu, OCHAILIEHHBIE CIEIHAILHBIM Ja00PaTOPHBIM 000PYJ0BAHUEM:

7.6

Jlabopatopust MeXaHWKH, BKIFOUaromas: 0710k 3nekTpoHHb @M 1/1, mammaa AtByna @M1 1, mastHrk Makcseruia
OM12, yrusepcansHbiid MasTHHK @M 13, masaTark Obepbexa M 14, moxyns FOrTa 1 Moxyns casura ®M 19,
coynapenue mapos ®PM17;

7.7

JlaGopartopus 3JIeKTpUUecTBa U MarHeTU3Ma, BKitovatomias: ctenasl TKO anekTpuiecTBa 1 MarHeTu3ma, B TOM YHCIIE
ocrmuniorpader C1-94, renepaTopbl CUHrHAIOB HU3K0YacTOTHBIE ['3-118, HCTOYHUKH MUTAHMSI, Mara3uHbl COMPOTHBIICHHUH,
Habop momynelr OI1I;

7.8

JlaGopaTopusi ONTHKH, BKIIOYAIOIAs KOMILUIEKT ONTH4eckoro obopynosanust PMC, B ToM umce: 6a3bl ONTHYECKOH
CKaMbH, ITOTYIPOBOAHUKOBBIE JTa3ePhl ¢ FOCTHPOBOYHBIM MOJYIeM, (POTOIIPHEMHHUKH, HA0Op JIMH3, 3KPaHBI C MacIITaOHOH

CeTKol; aBToTpaHc(opmatop oxHodasHelit JIATP-2,5; koMmuekT Gomuii.




