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1. IIEJIM OCBOEHMSI TMCHUILIMHBI (MOY.JIST)

1.1 [{ens npenogaBaHus JUCHUTUTAHBL:

1.2|popmupoBanue y 06ydaromuxcs eCTeCTBEHHOHAYYHOTO MHPOBO33PEHHS; HAYYHOTO MBIIIIEHHUS; LEJOCTHOTO
[pe/icTaBIeHUs 0 (PU3MYECKUX 3aKOHAX OKPY)KAIOLIET0 MHpa B UX €MHCTBE U B3aMOCBSI3H; HAaBBIKOB IPUMEHCHHS
MOJIOKeHUH (PyHIaMEHTaTbHON (GU3MKH NP PELIEHNH KOHKPETHBIX MPeIMETHO-IPOGIIBHBIX 331a9; TEOPETUIECKOH U
[PaKTUYECKOW 0a3bl I YCHEITHOTO OCBOCHUS UMH CHEIMAIbHBIX TUCIUIUINH.

1.3 3amaun AUCITUIUIMHEL:

1.4\ ocBoenue 0GyUaOMMMUCS 3HAHMIT 06 OCHOBHBIX (PH3MUECKHUX ABICHUAX M IPOLECCAX, OCHOBHBIX (PH3MUECKUX BETMIHHAX
1 (hM3UYCCKUX KOHCTAHTaX, OCHOBHBIX (DM3MYECKUX 3aKOHAX U FPAaHULAX WX IPUMEHUMOCTH, (hyH/IaMEHTaIbHBIX
(bU3MYECKUX IKCICPUMEHTAX M UX POJIM B Pa3BUTHU HAYKH, HA3HAUCHUH U MPHUHIMIAX JSHCTBUS BOKHEHIINX QU3NUSCKUX
puOOpOB;

1.5|- npuo6Gperenne o6yuaromuMucs yMeHHil 00bACHUTH OCHOBHBIE HAOJIIOAaeMble IPHPOIHEIE M TEXHOTEHHBIE ABIEHHSA 1
P dekTh Ha 0a3e 3aKOHOB KJIACCHUYECKON M COBPEMEHHOMN (PH3HKH;

16 HpI/IO6peTeHI/I€ 06y‘{aIOIlII/IMI/IC$I yMeHI/Iﬁ 1 HaBbIKOB HMCIIOJIb30BaHUA MCTOAUKHU (1)I/I3I/I‘{€CKI/IX I/ISMepeHI/Iﬁ u 06pa6OTKI/I
PKCIIEPUMEHTAJIBHBIX JaHHBIX, UCIIOJIB30BAHUS MCTOJOB (I)I/ISI/I‘-ICCKOFO MOJCIUPOBAHUA I PEIICHNUA KOHKPECTHBIX
CCTCCTBCHHOHAYYHBIX 1 TEXHUYCCKUX 3aJa4;

1.7\ npuo6perenne oGydaromuMucs HABHIKOB SKCIUTYaTaIldH OCHOBHBIX IPHGOPOB M 060PYI0BAHHS COBPEMEHHOR
(busnyeckoii 1aboparopuu, 00pabOTKH U UHTEPIPETUPOBAHUS PE3YIbTATOB IKCIIEPUMEHTA.

2. MECTO JUCLMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Huka (paznen) OIT: 51.0.08

3. KOMIETEHLIMA OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHUS AN CLIMITINHBI
(MOZY.JIST)

OIIK-1 CnocoGeH pemats HHXEHEPHBIC 33/1a41 B IPO(ECCHOHATBLHOM NESATEIBHOCTH C UCTIOJIb30BAaHUEM METOJIOB €CTECTBEHHBIX
HayK, MAaTEMaTH4YeCKOT0 aHAIN3a U MOJICITUPOBAHUS

OIIK-1.2 TTpuMeHseT OCHOBHBIC MMOHATHUS U 3aKOHBI €CTECTBCHHBIX HAYK JUIS PELICHHUS MPEIMETHO-NPOGUIIBHBIX 3a1a4

OIIK-1.3 IIpuMeHseT ecTeCTBEHHOHAYYHBIE METO/Ibl TEOPETHUECKOI0 U 3KCIEPUMEHTAILHOTO UCCIIEI0BaHNUS OOBEKTOB, IIPOLIECCOB,
SIBJICHUH; TIPOBOJMT SKCIEPUMEHTHI 110 331aHHON METOAUKE U aHAIM3UPYET Pe3yabTaThl

B pe3yabTaTe ocBOEHHS TMCIUILTHHEI (MOIYJs1) 00yUYaIOIIMiics T0JKeH

3.13nare:

3.1.1/ocHOBHBIE MOHSTHUS U 3aKOHBI KJIACCUIECKON ¥ COBPEMEHHOM (DM3UKU U UX POJIb B PELICHUU NIPEIMETHO-TIPOQUIBHBIX
3ajay;

3.1.2MeToBI TEOPETHUECKOTO H SKCIIEPHMEHTANEHOTO HCCIEI0BAHNS (PH3NIECKUX 00BEKTOB, IPOIIECCOB M SBICHMUIT, METOIUKY
MpoBeneHus U 00pabOTKU pe3ysbTaToOB (PU3NYECKOTO IKCIIEPHUMEHTA

3.2|¥merh:

3.2.1jucnonb30BaTh OCHOBHBIE MOHATHS U 3aKOHBI (DM3UKU VISl PELLIEHUs] IPEIMETHO-TPOGHIIBHBIX 33724,

3-2-2HpI/IMCHﬂTb MCETOABI TCOPECTUUCCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUSL (1)1/131/1‘16CKI/IX O6’]>6KTOB, TMPOLECCOB U ﬂBHCHHﬁ,
IMPOBOAUTH CI)I/I3I/I‘-IGCKI/IC OKCIIEPUMEHTHI 110 Ba,I[aHHOﬁ MCTOIUKE 1 06pa6aTBIBaTL HX pE3YJIbTAThI

3.3 BaaxeTh:

3.3.1jnaBbikaMu IpUMEHEHYS OCHOBHBIX MOHATHH M 3aKOHOB KJIACCHUECKOH M COBPEMEHHON (DM3HKH JUIsl PENICHUS TIPe/IMETHO-
npodIBHEIX 3a1ad;

3.3.2lnaBbIkaMy IPHMEHEHHS METOIOB TEOPETHUECKOTO M SKCTIEPHMEHTANFHOTO HCCIIEI0BAHMS (DH3MIECKHX 00BEKTOB,
[POIIECCOB U SIBJICHUH, HABBIKAMH MPOBEJCHUS PU3MUECKUX SKCIICEPUMEHTOB IO 33aHHOW METO/MKE U 00pabOTKHU UX

4. CTPYKTYPA U COAEPKAHME JUCIHUIIJIMHBI (MOAYJIS)

Kon HaumeHnoBanue pa3jiejioB U TeM /BUA 3aHATUS/ Cemecrp/ [Hacos IIpumeuanue
3aHATHUS Kypc

Paznen 1. PU3UIYECKHUE OCHOBbI MEXAHHUKH

11  KMHEMATHUKA MATEPUAJIbHOI TOUKU 1 2
IIpenmer 1 MeTOAbI MEXaHUKU. MoJeni MaTepraabHO TOUKU U TBEPAOIo Tena.
[TonaTue cucrems! orcuera. BekTopHOEe M KOOPAMHATHOE ONMCAHKUE ABHKCHHUS
MaTepHaabHOM TOUKH. OCHOBHbBIC KHHEMATHYECKUE XapaKTePUCTUKU
MaTepHaJIbHOM TOUYKH: palyc-BeKTOp, IepeMeleHUe, IPOHCHHBIN Y Th,
CPEeIHsAs U MTHOBEHHAsl CKOPOCTb, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHreHIIMAIbHOE U HOpMaJIbHOE YCKOpeHue. BpaaTensHoe IBMKeHHE
MaTepuanbHOU TOUKU. BEKTOpHI yIiia moBopoTa, yrioBoi CKOPOCTH U YIIIOBOTO
yckopeHusi. CBsi3b MEX/y YIJIOBBIMHU U JIMHEHHBIMU BeJIMunHAMH. /JIek/




1.2

OrnpeeneHne MIOTHOCTH TBEPAOTO TeNa IPABHIBLHON TeOMETPUYECKON (POPMBIL.
/Cp/

1.3

Kunemarnka MarepuansHoi Touku /IIp/

1.4

OCHOBbI JMHAMMKU IIOCTYIIATEJIbHOI'O ABWXXEHIA TEJIA
[loctynatenpnoe nBuxenue. Ilepssiit 3axoH Herorona. Ilonstre nunepTHOM
Macchl Tena. Bropoit 3akon Heiotona u monsitue cuisl. Tpetwii 3akon HeioTona.
Buasl cui. Cuita TSDKECTH, CHIa BCEMUPHOTO TATOTEHUS, CUJIA YIIPYTOCTH, CUIa
Tpenust. HenHepimansHele cicTeMBl oTcueTa. L{eHTpoOeKHbIe CHITBI HHEPIUT U
cuibl Kopuonuca. /Jlex/

1.5

(OCHOBBI AMHAMHUKH NOCTYNATEIBHOTO IBIDKEeHUS Tena /T1p/

1.6

I/IBy‘{éHI/Ie 3aKOHOB IIOCTYHNATCJIbHOI'O ABMXKXCHUS C TIOMOIbIO MallIMHbL ATByZ[a.
/JTab/

1.7

3AKOHbBI UISMEHEHUSA U COXPAHEHUS UMITYJIBCA, SHEPTUU 1
MOMEHTA UMITYJIbCA

MMIyabc MaTepHaIbHON TOYKH U MEXaHUIECKON CHCTEMBI, 3aKOH €r0 H3MEHEHUS
1 coxpaneHus. LleHTp Macc MEeXaHHYECKO# CHCTEMBI i YPABHEHUE CTO [BHKCHHSL.
[KuHeTHueckast SJHepTHsl U 3aKOH ee n3MeHeHus. KoHcepBaTHBHBIE U
HEeKOHCepBaTUBHBIC CHUIBL. [loTeHunanpHas sHeprus. CBsi3b MEXITY
MOTCHIMANBHOM SHEPrUei U CUIoi. 3aKOH U3MEHEHHUS U COXPaHESHHsI MOTHOMN
MEXaHUYECKOU SHEPIUH CHCTEMbL. MOMEHT MMITyJIbCa MAaTePUAIbHON TOUKH 1
MEXaHMYECKOH CHCTEMBI, 3aKOH €ro U3MEHEeHHUs U coxpaHenus. /Cp/

1.8

IIpoBepka 3aKOHOB COXpaHEHHS UMITYJIbCa U SHEPTHH IpH coyaapenun ten /Cp/

1.9

JINMHAMIUKA BPAIIATEJIBHOI'O ABMKEHUA TBEPZIOI'O TEJIA
(OCHOBHO 3aKOH BpPaIlaTEIbHOTO JBHXEHHS TBEPJOTO Tella BOKPYT
HETIOABMKHOI ocl. MOMEHT uHepLuK. Berurcienne MOMEHTOB HHEPLMN
OTHOPOIHBIX CUMMETpHYHBIX Tell. Teopema lllTeiinepa u ee npuMeHEHHE.

KI/IHCTI/I‘IGCKaﬂ BHEPFI/I}I BpaH.IaTeJILHOFO JBHMKCHHUA TBep,I[OI‘O TeJa.
/Cp/

1.10

M3ydeHne AMHAMUKY BPAIaTEeIbHOTO ABIKEHHS C IIOMOIIBIO MAasTHHKA
O6epbexka. /Cp/

111

MasitHuk MaxkcBemia. OnpezneneHne MOMEHTa HHEPLIMH TEN M IPOBEPKa 3aKOHA
coxpaHeHusi sHepruu. /J1ad/

1.12

MEXAHUWYECKUE KOJIEBAHU A

Onpenenenue konedanuil. XapakTepUCTHKN TaPMOHUYECKHUX KOJIeOaHuil.
dopmyiia cI0KEHUS IBYX rapMOHUYECKUX KosieOaHuii. [Ipumeps! KonebaTeabHbBIX
CHCTEM: TIPYKUHHBIN, MaTeMaTHYeCKUi 1 pU3NUeCKUil MAsTHUKH. Y paBHEHUE
BaTyxaroIux KoJeOaHU U ero penieHue. XapakTepUCTUKH 3aTyXaroInX
KoJicOaHui. YpaBHEHHE BBIHYK/ICHHBIX KOJICOaHUH 1O/ ACHCTBHEM
rapMOHMYECKH U3MEHSIONIEICsl BHELTHEN CUJIBI M €T0 pelieHue. SIBnenue

pe3oHanHca.
/Cp/

1.13

OmnpenesneHie yCKOPEHHs CBOOOTHOTO MaJeHUs PU MOMOIIN MaTEeMaTHIECKOTO
MmasitHuKa. /Cp/

1.14

OmnpeneneHne MOAYJIS CABUTA C TIOMOIIBIO MIPYKHHHOTO MasTHHKA. /Cp/

Pazgen 2. TEPMOJANHAMMUKA U MOJIEKYJIAPHAS ®U3UKA

2.1

DJIEMEHTBI TEPMOJIVMHAMUKN

OCHOBHBIE ONpe/IeIeHUs U IOHATHA TepMoauHamMuKK. HyneBoe Hadano
TepMOAMHAMUKHY U MOHATHE TeMIlepaTypbl. TepMoauHaMudeckue GyHKIUH
cocrosHus. [lepBoe Hauao TepmouHaMuku. TemmoemkocTs. M3omnpoieccsl.
Bropoe Hauano TepMOJMHAMUKY B Pa3IUYHBIX hopMynupoBkax. [lonsTue
rrerutoBoit MammuHbl. KI1/] TeruroBoit mammnsl. [ukn KapHo u Teopema Kapho.
Hepasenctso Knaysuyca. Ourponus. Tperbe Hauano TepmoauHaMuku. /Cp/

2.2

Onpenenenue kodpQuiinenTa BI3KOCTH XUAKoCTH 1o merony Crokca. /Cp/




2.3

DJIEMEHTBI CTATUCTUYECKOW ®U3NKU.

(OCHOBHBIE N10JI0XKEHHSI KUHETUYECKON TEOPUH UI€albHOTO ra3a. Y paBHEHUs
COCTOSIHUS UACAJILHOTO U PEAILHOIO ra3a. Y paBHEHHE KUHETUYECKOH TEOpUI
ra3oB [y gapneHus. @azoBoe npocTpancTBO. DyHKIMA paclpeieIeHHs.
Knaccudeckas U KBaHTOBas CTaTHCTHKA. Pacripenenenne Makcseuia.
bapomeTpuueckas popmyina. Pacnpenenenue bonbumana. [TonsiTue 0 KBaHTOBOI
cratuctuke bose-Diinmreiina u ®epmu-/Iupaka. CBsi3p SJHTPOIINHU C
TepMOJIMHAMUUECKOH BEPOATHOCTHIO. SIBJIEHUS NIepeHoca.

/Cp/

24

OrnpeneneHne OTHOIICHHUS TEIIIOEMKOCTEH ra3a METOIOM aTiadaTHIeCKOro
pacurupenus. /Cp/

Paznen 3. DJEKTPHYECTBO U MAI'HETHU3M

3.1

DJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

JJIeKTpUYECKHUH 3apsi/] U dIIeKTpocTaTHyeckoe rosie. HanpsokeHHOCTh U
[TOTEHIHAN HJIEKTPOCTATHIECKOro MoJst. CBOMCTBO CyNepHO3UIAN JUIs
PIIEKTPOCTaTHUECKHX 1oJIeH. CBsI3b MEX/y HANPSKEHHOCTHIO
HIIEKTPOCTATHIECKOTO MOJISI ¥ MOTEHINATIOM. [I0TOK BeKTOpa HANPSKEHHOCTH
IIEKTPUYECKOTO NOJIs Yepe3 OBEpXHOCTh U TeopeMa ["aycca. IIpumenenue
reopeMsl ['aycca k pacdery sJeKTpocTaTHIecKuX moeit. TeopeMa o MUPKyISIUN

ISl BEKTOPA HAMPSKEHHOCTH HJIEKTPHYECKOTO TIOJISL.
/JIex/

3.2

DJIEKTPOCTATUYECKOE ITOJIE B TPOBOJHUKAX U JUDJIEKTPUKAX
JJIEKTPUYECKHUIA JIUTIONb U SJIEKTPUUECKUI JUIOJIBHBIA MOMEHT. [lunoibHbIe
MOMEHTBI MOJIEKYIT TUdJIeKTpHrKa. [1oyspHbIe U HETONISPHBIE AUAIICKTPHKH.
[Monapuzanus 1ud1eKTpukoB. Bekrop nonspusanuu. Teopema "aycca s
BEKTOpA MOJLIPH3ALMH. BEKTOP NEKTPHIECKOTO CMENIeHHs. Y CIIOBUS HA TPaHHUIIE
NBYX TUAIEKTPUKOB. [IpOBOIHUKH B 2IEKTPOCTATHUECKOM TIOJIE. DIEKTPOEMKOCTh
YeIMHEHHOT0 IpoBoiHMKa. KoHieHcaTopbl. DHEPrisl CUCTEMBI 3apsi/ioB U
PIIEKTPHYECKOTO TOJIA.

/Cp/

3.3

DJIeKTpocTaTHUeCcKOe ToJIe B BakyyMe U Bemiectse /I1p/

3.4

VccnenoBanue 3ekTpocTarnieckux nojei. (M3yuenne 3akona Oma.) /J1a6/

3.5

[MOCTOSTHHBIN DJIEKTPUYECKUI TOK

Y Cc0BHS CYIIECTBOBAHMS IIOCTOSIHHOTO 3JIEKTPUYECKOro Toka. Cuila U MI0THOCTh
TOKa. YpaBHEHHE HENPEpbIBHOCTH. 3akoH OMa Ui OJHOPOIHOIO y4acTKa LIEMH.
JJIEKTPOABHKYIIAS CHJIA U HarpsbkeHue. 3akoH OMa /1715l HeOJTHOPOAHOTO
yaactka nenu. [IpaBuna Kupxroga. IIpumeps! pacdyera pa3BeTBICHHBIX
PIICKTPUYECKUX Liemel ¢ moMolsio mpasui Kupxroga. Pabota u MOIIHOCTH TOKA.
Bakon [xoymns-Jlenma.

/Cp/

3.6

ITOCTOAHHOE MATHUTHOE ITIOJIE B BAKYYME U BEIIIECTBE
MaruutHas uaaykuus. 3akoH buo-Casapa-Jlamnaca, MarHuTHOE 10OJIE
IBIDKYLLIErocs 3apsaja, cuia JlopeHna, 3akon Amnepa. Teopema o HUPKyJIILIUU
U1 BEKTOpa MarHUTHOM MHIYKIIMU U ee puMeHeHue. Teopema ["aycca ms
MarHuTHOIO IOJIS.

MarHuTHbIE MOMEHTBI aTOMOB U MOJICKYIJIL. BeKTOp HaMarin4c¢HHOCTH BCUICCTBA.
Teopema 0 LUPKYJSILUY 1JIs BEKTOPAa HAMArHUYEHHOCTH. MarHurHas
BOCITPUUMYHNBOCTb 1 MarouTHas MIpOHUIIAEMOCTD BEIICCTBA. Hal’[pﬂ)KCHHOCTB
MarHuTHOro noiist. Teopema o LUPKYJISIUY JJIs1 BEKTOPbI HAIIPSXKEHHOCTH
MarHUTHOI'O IOJIs. Y CIO0BHS AJsl MATHUTHOTO II0JIS HA TPaHUIE pasjena AByX
cpen. luamarseTuku, napamarieTuku. deppomMarneTuku. MaruuTHbIi
ructepesuc. Temnepatypa Kropu. [Ipupona dpeppomaraerusma.

/Cp/

12

3.7

OrmnpezeneHie OTHOIICHHUS 3apsiia dJICKTPOHa K ero Macce METOIO0M MarHeTpoHa.
(Onpenenenne ropu30HTAIBHON COCTABISIFONICH HHAYKIIMY MAarHUTHOTO TIOJIS
3emin) /Cp/

3.8

Onpenenenue paboThl BbIX0a NEKTPOHOB U3 MeTaiia. /Cp/




3.9

DJIEKTPOJJMHAMUKA

3akoH anekrpomarauTHol nHAYKuuu. [IpaBuino Jlenna. CiocoOb! u3MeHeHHS
MarHuTHOTO MOTOKa. [Ipupona snekTpoMarHuTHOM HHAYKIHU. SIBIeHHe
caMOMHIyKIKU. HAYKTHBHOCTD. B3aumHas uHaykuus. Bzanmuas
MHAYKTUBHOCTB. Teopema B3auMHOCTH. TOK cMemeHus. Teopema o MUpKyISIun
MarHUTHOTO TOJISL B CJIy4Yae MPUCYTCTBHS MEPEMEHHBIX IEKTPHYECKHX IMOJICH.
'YpaBHeHuss MakcBesuia B MHTerpaibHoi dopme. /JIek/

3.10

M3y4yenue siBieHUs B3aUMHOM MHAYKIMU.(CHITHE KPUBOW HAMArHUYMBaHUS U
[ETIIM TECTEpe3nca ¢ IoMOoIIbio ocumiorpada.) /Cp/

Paznea 4. KOJIEBAHHUS 1 BOJIHBI

41

DJIEKTPUYECKUE KOJIEBAHU A

KonebarenbHbiii KOHTYp. CBOOO/IHBIC HE3aTYXAOIIUE U 3aTyXAIOIINE
rapMOHHYECKHE KOJIeOaHus B KoyiebaTenbHOM KoHType. PopMyria ajst epruosa
KoJicOaHuit. BeIHYXIeHHbIE TApMOHUYECKUE KOJIeOaHus B KOe0aTeIbHOM
KOHTYpe. SIBeHue pe3oHanca. I[lepeMeHHbIi TOK. AKTHBHOE, HHIYKTHBHOE H
€MKOCTHOE COIPOTHBIICHHE B IS IIEPEMEHHOT0 TOKa. PaboTa 1 MOLIHOCTH B
[[eTTH [TePEeMEHHOT0 ToKa. J[eficTByroIIee 3HAUCHHE TOKAa U HANPSHKEHHUS.

/Cp/

4.2

OJIEKTPOMATHHWUTHBIE BOJIHBI

DKCIepUMEHTAIBHOE TTOTyYeHHEe 3JIeKTPOMAarHUTHBIX BOJIH. CylecTBOBaHUE
HIIEKTPOMArHUTHBIX BOJIH KaK CJIEJICTBUE YpaBHEHHI MakcBera.
TuddepeHnanpHoe ypaBHEHHE JICKTPOMArHUTHOM BOJTHBI. CBSI3b MEXKIY
BEKTOpPaMHU HAIIPSDKEHHOCTHU 3JICKTPUUECKOTO M MAarHUTHOTO MOJIeH B
PIIEKTPOMArHUTHOW BOJIHE. [IpenoMiieHre 2IeKTpOMarHiTHEIX BOJTH Ha TPaHUIIe
paszena AByX cpell. DHEeprus U UMITYJIbC 3JEKTPOMArHUTHBIX BOJIH.

/Cp/

4.3

MccnenoBanue 3aTyXaromux Konebdanuii B konedarensHoM KoHTYype /Cp/

Pa3znen 5. OIITUKA

51

TEOMETPUYECKAS OIITUKA.

IToHsTHE CBETOBOTO JIy4a. 3aKOH MPSAMOJIMHEHHOTO PaclpOCTPaHEHHUS CBETOBBIX
ITydeil B OMHOPOAHBIX cpenax. 3aKOH OTPaKeHHMs. 3aKOH NperoMieHus. [IprHImn
Depma. [Tonnoe otpakenue. LleHTpupoBaHHbIE ONTHYECKUE CUCTEMBI.
[penoMieHHe CBETOBBIX JIydel Ha IIOBEPXHOCTH CHEPHIECKOTO 3epKaa.
[penomieHne cBeTa Ha chepHIecKOil MOBEPXHOCTH paszena AByX cpea. ToHkue
miH3b1. 300paXkeHne npeIMeToB ¢ MOMOLIbI0 JTHH3. OCHOBHbBIE
(hoTOMeTpHYeCKHe BETHIHHBIL.

/Cp/

5.2

MHTEP®EPEHIINA 1 AUDPAKIIA CBETA KorepeHTHOCTS U
MOHOXPOMAaTHYHOCTh CBETOBBIX BONH. IHTepdepeHIus cBeTa, ycIoBrue
MakcuMyoB 1 MUHUMYMOB. OmbIT FOHra. MHTepdepenys cBeta B TOHKUX
MIIeHKaxX U miacTuHKax. Onpenenenne audpakimn. [puanmmn [oirenca-
Dpenens. Merox 300 @penens. Judpaxuns Openens Ha KPyriIoM OTBEPCTHH U
imicke. ndpakuus @paynarodepa va ognoi menn. Audpakius Opaynrodepa Ha
M1 paKLIUOHHON peleTKe.

/Cp/

53

JIMCIIEPCHA U ITOJIIPU3ALINA CBETA

Jlucniepcus ceeta. DIEeKTPOHHAs TEOPUs AUCTIEpCHH cBeTa. ECTeCTBEHHBIN 1
oI pu30BaHHbIN cBeT. [lonspusanus cBeTa Ipy OTPaXKEHUU U IPEIOMICHUH Ha
rpaHuLe IBYX AMIIEKTPHUKOB. [IpOoXoskaeHHe CBETa Yepe3 aHM30TPOITHbIE
KpucTabl. Ilonspu3annoHHble NPU3MbI U NOISIpoubl. 3akoH Mamtoca. AHanu3
MOJISIPH30BaHHOTO CBETA. Bpallenne mIockoCcTH MOIIpU3aLiH.

/Cp/

54

Mutepdepennus ceera. Ombit FOHTa. (M3MepeHne JUTMHHBI CBETOBOW BOJIHBI C
MOMOIIBIO TUPPAKIIMOHHON pemeTkr). (OnpeneneHue moxkasareis NpeloMICHHS
CTeKJIa ¢ HOMOIIBIO MUKpocKora). /Cp/

55

IMpoBepka 3akona Manroca. (Onpenenenne Ko3PPHUIUEHTa TOTIOUICHUS
npo3pausblx Ten). (Onpenenenue yria nonHou nosipusanun). /Cp/

Pa3znen 6. SJIEMEHTBI CIIEIIUAJIBHOM TEOPUM
OTHOCHUTEJIBHOCTH




6.1

[TocTynaTel crienMalibHON TeOpUH OTHOCUTENBHOCTH. [IpeoOpazoBanus JlopeHua.
Crnencrsus u3 npeodpazosanuii JlJopenua. HTepBan Mex1y COOBITHAMHU.
VIMITynbC B crienMaibHON TEOPHH OTHOCUTENbHOCTH. OCHOBHOM 3aKOH
[PENIITUBUCTCKON TMHAMUKU MaTE€PUAIbHON TOYKH. DHEPIus B ClICHaIbHOM
reopun oTHOocUTeNbHOCTH. /Cp/

12

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TernsoBoe U3IyUeHHE U ero XapakrepucThku. 3akoH Kupxroda. 3akonsr Credana
- bonpivana u cmemenus Buna. ®opmyinel Penes-Jxunca n [Tnanka. ['nnotesa
[Tnanka. ®otonsl. ®otoaddekr. YpapHeHre JHHIITEHHA IS BHEIITHETO
hboroaddexra. Dneprus u umnyinsc porona. JJasnenue ceera. dpdexr Komnrona
1 ero 3JieMeHTapHast Teopus. ENMHCTBO KOPIYCKYJISPHBIX U BOJHOBBIX CBOWCTB
PIEKTPOMAarHUTHOTO U3JTyUeHHUs.

/Jlex/

7.2

KBanToBas ontuka /TIp/

7.3

SJIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOM ®U3UKU CriekTpsi
aToMOB U MoJieKyi. CriekTp aToMa Bomopoaa. Teopus atoma Bogopoza mo bopy.
lunotesa ne Bpoitna. ColictBa BosH e bpoiins. CooTHomeHue
HeonpezenenHocreit ['elizenOepra. BonHoBas GyHKIUS U €€ BEPOATHOCTHAS
uHTepnperanys. HaGnonaemble BeTMUMHBI B KBAHTOBON MEXaHHUKE U X
usmepenus. O6mee ypasHenue lIpenunrepa. CrauuoHapHoe ypaBHEHUE
[Ipenunrepa. JIBuxkenne cBOOOIHON YacTHIIbL. J[BHKEHHE B TOTEHIIMATBHON
sime. IToTeHnnanbHeli Oapsep. ['apMoHMUYEeCKUi ocIMIIIATOP. ATOM BOJOpOJa B
KBaHTOBOW Mexannke. CrinH anektpona. CrimHOBO€E KBaHTOBOE wrcio. [IpuHImn
HEepa3IMYMMOCTH TOXXIECTBEHHBIX YacTHLl. DepMUOHBI U O030HBI.
IMepronuueckas cucteMa 3nemMeHToB Menzaeneesa. /Cp/

12

7.4

OrpesienieHie TeMIepaTypHOi 3aBUCHMOCTH HHTEHCHBHOCTH HU3ITy9ICHHUS HATH
mamMrbl HakamuBaHus. (M3ydeHne 3aKOHOB TETUIOBOTO U3JTYUYCHUSI C TIOMOIIBIO
ssprocTHOTO pometpa.) /Cp/

7.5

Dotoadexr. (CHATUE BOILTAMIIEPHOH, IIOKCAMIIEPHOH U CIIEKTPaIbHON
XapaKTepUCTHK (POTOIEMEHTA U Ope/eeHne paboTHI BEIX0Ja dIeKTpoHa). /J1ab/

Pazgen 8. DUIUKA ATOMHOI'O AA/IPA U DJIEMEHTAPHBIX HACTHIY

8.1

OJIEMEHTBI ®M3MKHN ATOMHOI'O SPA

JledekT Macchl ¥ SHEPTHUs CBA3M Anpa. CIMH A1pa U eT0 MATHUTHBIA MOMEHT.
Anepusle cunbl. Mogenu sapa. PaguoakTuBHOE N31y4E€HUE U €0 BUABL. -pacma,.
-M3Iy4eHHe. -U3IydeHHe. SIIepHble peakuud U UX OCHOBHbIE THIIBL. Peakuus

Inenenus siapa. Lennas peakiust geneHus. Peakiys cHHTe3a aTOMHBIX sifiep.
/Cp/

10

8.2

DJIEMEHTbBI ®131KU DJIEMEHTAPHBIX HACTHUIL]

IKitacchl aneMeHTapHBIX YacTUI] U BUJIBI X B3auMoJeicTBuid. Kinaccuduxanus
PreMeHTapHbIX YacThll. [IpUHIKI HEPa3TUUMMOCTH TOXKAECTBEHHBIX YaCTHII.
CruH U Ipyrue KBaHTOBbIE YHCIIA JIeMEHTapHBIX. YacTUIBI 1 aHTUYACTHILIBI.
IBo30HbI U epMHOHBI. AZPOHBI U Me30HBI. JIenToHbl. I[IpoMexkyTOUHBIC GO30HBI.
IKBapku ¥ TiIro0OHBI.

/Cp/

Pazgen 9. CAMOCTOATEJIBHAA PABOTA

9.1

IMoxrotoska K yiekiusam /Cp/

9.2

IMoaroroBka K JabopatopHbIM padotam /Cp/

9.3

[ToaroroBka K mpakTHYecKuM 3aHsTusiM /Cp/

9.4

BeImoHEHHE TBYX KOHTPOJBHBIX padot /Cp/

17,2

Paznen 10. KoHTakTHBIE Yachl HA aTTECTAIHIO

10.1

KonrponbHble paboTsl /KA/

0.8

10.2

Bauer /KD/

0,25




10.3 Koncynbranus nepen sx3amenom /KD/ 1 2

10.4 Dx3amed /KD/ 1 0,35

5. OHEHOYHBIE MATEPHAJIbI

OLeHOYHbIE MaTepHAIIBI 11 IPOBEICHUS IPOMEKYTOYHOH aTTECTAllUK 00y4aroInXcs IPUBEACHBI B IPHIIOKEHUH K paboyeil mporpamMme
ITMCLIMIUTHHBL.

DopMbI 1 BUAIBI TEKYIIEro KOHTPOJIS 10 JUCIHIUTHHE (MOJYIIO), BU/BI 3a1aHHI, KPUTEPHUH UX OLIEHHBAHMS, paclpeeeHre 0ajiioB 110 BUIaM
TEKYILETo KOHTPOJIS pa3pabaThIBAIOTCS IPENoJaBaTeNIeM JUCIHUILIMHEI ¢ YIeTOM €€ CIICIU(HUKN U TOBOIITCS IO CBEICHNUS 00yJaronxcs Ha
epBOM y4eOHOM 3aHATHH.

Texymuiit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIETCS IIPeroAaBaTeNeM JUCIUIUINHEI (MOIYIIs), KaK MPaBIIIO ITyTeM IIPOBEPKH ITHCHbMEHHBIX
paboT, MpeayCMOTPEHHBIX PA0OYMMH NIPOrpaMMaMH AUCIMIUIMH B PaMKaX KOHTAKTHOM paOOTHl M CAMOCTOSITENbHON paboThl 00yJaronIuXCs.

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHEYEHUE JUCHUIIITUHBI (MOAY JIST)

6.1. Pexomengyemas JiuTepaTypa

6.1.1. OcHOBHAs1 TUTepaTypa

3arnaBue Uznarensc 3. axpec
ABTODBI, COCTaBUTEIN TBO. TOIL
JI1.1 |CasenseB 1. B. Kypc o6meit ¢puzuku. T. 3. KBanToBas onTuka. CaHKT- https://e. lanbook.
AtoMHast pusuka. Pusuka TBeproro Tena. Ouszuka |[lerepOypr :
ATOMHOTO sIJIpa M SJIEMEHTapHBIX YacTull: yueOnoe (Jlanp, 2018
rocobue
JI1.2 |CasenseB 1. B. Kypc o6meit puzuku. T. 2. DIeKTpUUECTBO U CaHKT- https://e.lanbook.com/book/98246
MarHeTu3M. BosHbl. OnTrka: yueOHoe ocobue TleTepOypr :
Jlanb, 2018
JI1.3 |CaBennes U. B. Kypc o6meit ¢pusuku. T. 1. Mexanuka. CaHKT- https://e.lanbook.com/book/113944
ModekynspHas ¢pusuka: yueOHoe mocodue TleTepOypr :
Jlanb, 2019
JI1.4 [Yepros AT, O6mas husuka Mocksa:  |http://www.book.ru/book/933946
BopobbeB A.A., KuoPyc,
Makapos E.®., 2020
Ozepos P. I1.,
Xpomos B.U.
6.1.2. lonotHUTEeTbHAS TUTEPATYpPa
IABTODBI, COCTABHTEITH 3arnaBue W3znarensc . agpec
TBO. TOJT
JI2.1 |lamkapun W.IT., O6rmas pusuka. COOpHUK 3a1ay Mocksa:  |http://www.book.ru/book/933565
[KupbsiaoB A.IL., KuoPyc,
Kyb6apes C.H., 2019
IPasunoBa C.M.
JI2.2 |BopoObeB A.A., 3a1aqHuUK M0 (HHU3HKE Mocksa:  |http://www.book.ru/book/920827
HYeptoB A.T. KnoPyc,
2017

6.2 UndopManmoHHbIe TEXHOJIOTHH, NCMOJIb3yeMble MPH OCYIIECTBJIEHHH 00Pa30BaTEILHOIO MPOIecCca M0 TUCIHUILINHE
(Mmony.Jio)

6.2.1 IlepeyeHb TMLEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHAEMOI0 IIPOrPaMMHOI0 odecnedeHusl

6.2.1.1Ubuntu

6.2.2 TlepeueHb npogeccHoHAIbHBIX 023 JAHHBIX M HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1|EctecTBeHHOHay4HBII 00pa3oBaTenpHbli moprtai: http://en.edu.ru/

6.2.2.2MexayHaposanas npodeccnonanpHas 6a3a naHabix «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3KoHcynbTanT mioc

6.2.2.4apant ACITVXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MO JIST)

7.

[y

'YueOHble ayJUTOPUU IS IPOBEJCHUS 3aHATUH JIEKIIMOHHOTO TUIA, YKOMIIIEKTOBAaHHBIE CIIELUAIM3UPOBAHHOM MEOEIbIO U
TeXHUYECKIMH CPECTBAMH O00yUEHHs: MyIbTHMEUiTHOe 000pyIOBaHNe IS IpeJoCTaBIeHNs yueOHOH nHOopManuy
00JIBILION ayTUTOPUU U/UIIU 3BYKOYCUIIUBaOLIee 000pyA0BaHHE (CTALMOHAPHOE UM IIEPEHOCHOE).



https://e.lanbook.com/book/106893
https://e.lanbook.com/book/106893
https://e.lanbook.com/book/98246
https://e.lanbook.com/book/113944
http://www.book.ru/book/933946
http://www.book.ru/book/933565
http://www.book.ru/book/920827
http://en.edu.ru/
https://materials.springer.com/

7.2|Yqe6HbIe ayUTOPHH JUTS TIPOBEICHNS 3aHATHI CEMMHAPCKOTO THITA, TPYIIOBEIX M HHAMBHIYATbHBIX KOHCYIBTAINH,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTallH, YKOMIUICKTOBAHHbIC CIICIHMATU3UPOBAHHON MEOEIBI0 H TEXHUIECCKIMHU
cpercTBaMK 00yUYeHHS: MYJIBTUMEIUITHOE 000pyJ0BaHHE U/UITH 3BYKOYCHIIMBAlOIee 000pyI0BaHHE (CTAIMOHAPHOE HITH
[epeHOCHOE)

7.3[ToMeleHns 1s CaMOCTOSTENBHOM paboThl, OCHAIIEHHbIE KOMIIBIOTEPHOH TEXHHUKOH C BO3BMOKHOCTBIO ITOAKITIOUEHHS K
cetu "MHTepHeT" 1 obecrneueHHeM JOCTYIA B JIEKTPOHHYIO0 HH(YOPMAIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

7.4{[Tomerienust 11 XpaHEHHs U TPO(UITAKTHUECKOTO 00CITYKHBaHUS Y1eOHOTO 000pyI0BaHUS

7.5 Iaboparopuu, OCHaIIEHHbIE ClIENUAIbHBIM JIA00PAaTOPHBIM 000PYAOBAHUEM:

7.6{4310 Jlabopatopust dpuzuku Nel «MexaHHKa 1 TEPMOJAUHAMHUKA»

, Kommexc mabopatopnsrnii JIK-1 ALITIO 1.703.001

- YcranoBka rabopatopHas « OCHOBBI H3MepeHH 11 00paboTKa pe3ynbTaToBy - 1mIT.

- YcTanoBka nabopatopHas «MaTeMaTHUeCKHi MasTHHK» - 1 mmT.

- YcTaHoBKa J1abopaTopHas Y CKOpeHHEe CBOOOTHOTO MAJACHUD - 1 mT.

- YcranoBka nabopatopHas «bamnmucTiHaecKkuii MasTHAKY - | mIT.

- YcraHoBka naboparopnas «Heynpyruii yaap» - 1 mmr.

- YcraHoBka jjabopaTopHas «J[BmxeHue mo HaKIOHHOM MIIOCKOCTH» - | IT.

- YcranoBka jjaboparopHas «OmnpeaeneHue MOMEHTa HHEPIIUU MaxoBUKay - 1 1mT.

- YcranoBka slaboparopHas «Heynpyroe coymapenue Gu3ndeckux MassTHUKOBY - 1 MIT.
- YcraHoBka JlaboparopHas «M3ydyeHnue kojaeOanuii GU3NIECKOTO U MATEMAaTHUECKOTO MAsSTHUKAY
- 1 mr.

- YcranoBka abopatopHas « OTHOIICHHE TEIIOEMKOCTE - 2 IIT.

- YcraHoBka naboparopHas «TemoéMKoCTh KUAKOCTHY - | mT.

- YcraHoBKa aboparopHas «BsS3kocTh KUAKOCTH» - 1 mT.

- YcraHoBka naboparopras «KosuIieHT MoBepXHOCTHOTO HATSDKEHUS - | IIT.

- YcTanoBKa tabopatopHas «/3MepeHne ra30Boi MOCTOSHHON - 1 1mT.

- YcraHoBka naboparopnas «O00pOTHBINA GpU3NYECKUI MasTHUK - | IIT.

- YcTranoBka slabopatopHas «Monyis FOnra. ledopmarust usruday - 1 mir.

- YcTtanoBka labopatopHas «IIpyXUHHBIA MasTHUK» - | mIT.

- YcranoBka ylaboparopHas «Mastauk O6epoexay - 1 mir.

- YcTtaHoBka ylabopatopHas «Koxe6anus cTpyHsD» - 1 mit.

- YcranoBka tabopatopHas «Omnpenenenue koddhuirenta ITMHAMAYECKOM BI3KOCTH KUAKOCTH» - | MIT.

7.74311 Jlabopatopust puzuku Ne2 «DneKTPHUYECTBO U MarHeTU3M»

, YcraHoBka nabopaTopHas «DJIeKTPOU3MEPHUTENbHbBIE TPUOOPED» - 1 T,
- YcraHoBKa 1abopaTopHas «3aKOHBI IIOCTOSIHHOTO TOKa» - 2 IIT.

- YcTaHOBKa JTabopaTopHas «MarHUTHOE ITOJIe) - 2 IIT.

- YcraHoBKa 1abopaTopHas « JIeKTPOMAarHUTHBIE BOJIHBI - 2 HIT.

- YcraHoBKa 1abopaTopHas « QIEeKTPOEMKOCTh KOHIAECHCATOPOBY - 2 IIT.

- YcTaHOBKa JTabopaTopHas « IEKTPOHHO — ABIPOYHBIN TEPEXo.Iy» - 2 IIT.
- YcTaHoBKa 1abopatopHas «3akoH Omay - 2 miT.

- YcraHoBka tabopatopHast «MarHuTHOE 1oJjie 3eMyim» - | mT.

- YcranoBka tabopatopHast «MocT Yutconay - 1 miT.

7.8{4312 Jlabopatopust dpusuku Ne3 «OnTrka 1 KBaHTOBasH (PU3MKay», BKIOYAOIIAst - Y CTaHOBKA JIabopaTopHas
«Omnpenenenne GOKYCHOTO pacCTOSIHHS - | TIIT.

- YcraHoBKa naboparopHas «J{udpaxuus u nonspuzanus cetay 1 mr.

- YcraHoBka naboparopHas «Buennuit porosdderr» - 2 mr.

- YcraHoBKa ntaboparopHas «PanuanuoHssiid GoH» - 1 mT.

- YcraHoBka naboparopnast «PMC-1» - 1 mr.

- YcraHoBka naboparopnas «PMC-2» - 1 mr.

- YcraHoBka naboparopnast «kPMC-3» - 1 mr.

- YcranoBka aboparopHas «PMC-4y - 1 mr.

- YcranoBka aboparopHas «PMC-5» - 1 mr.




