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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Ilens mpenogaBaHus AUCLUIIIMHBL

1.2 | opmupoBaHme y 00ydaromuxcst 00menpodeCCHOHANBHBIX KOMITIETESHIINH, €CTECTBEHHOHAYTHOTO MHPOBO33PEHYIS;
HAYYHOTO MBIIIICHHUS;, EIOCTHOIO IPEICTABICHHS O (PU3NUECKUX 3aKOHAX OKPYKAIOIIETO MUPA B UX SMHCTBE U
B3aMMOCBSI31; HABBIKOB [TPUMEHEHHUS MONIOKEHUH (yHAaMEHTATBbHON (DM3UKH [PH PEIICHHH KOHKPETHBIX MPEJAMETHO-
pOo(GMIIBHBIX 3a/1a4; TCOPETHYECKON U MPAKTUUECKOM 0a3bI sl YCIIEITHOTO OCBOCHHSI HMH CIICIIHATBHBIX JUCIUILIHH.

1.3 | Bagaun JUCHMUIIIINHBI:

14— OCBOCHHE O0YJaIOIIMMUCS 3HAHUH 00 OCHOBHBIX (DM3MYECKHX SIBICHHSX M IPOLECcCax, OCHOBHBIX (PU3MUYECKUX
BEJIMYMHAX U (PU3NIECKUX KOHCTAHTaX, OCHOBHBIX (DM3MYECKUX 3aKOHAX M TPAHUIIAX UX IPHMEHUMOCTH,
(dyHIaAMEHTATBHBIX (U3MIECKIX SKCIIEPUMEHTAX W MX POJIM B PA3BUTHHU HAYKW, HA3HAYCHUH U IPUHINIAX JCHCTBHSA
BaXHEHIINX (PU3NIECKUX MPUOOPOB;

1.5 npuobpereHre 00yJaroIMMUC YMEHHH OOBSCHUTH OCHOBHBIE HAaONIOaeMble IPUPOAHBIC W TEXHOTCHHEIC
SBJIEHUS 1 3¢ QeKTHl Ha Oa3e 3aKOHOB KIIACCUUECKOI U COBPEMCHHOH (DM3UKH;

1.6 |— npuoOpeTeHre 00yJaroMIUMUC YMEHUH U HAaBBIKOB HCIIOIB30BAHMUS METOTUKH (PH3MUECKHX HU3MEPEHHUN H
00pabOTKH AKCIEPUMEHTANIBHBIX JAHHBIX, NCIIONB30BAHMS METOJ0B (PM3NUECKOr0 MOJCINPOBAHUS IS PeIICHHs
KOHKPETHBIX €CTeCTBEHHOHAYYHBIX M TEXHUIECKHX 3a]1a4;

1.7]|- IpHOOPETeHNE 00YYAIOMIMMHUCS HABBIKOB IKCILTYaTAllMM OCHOBHBIX IPHOOPOB M 00OPYNOBAaHHS COBPEMEHHOH
¢dm3uyeckoit mabopaTopnu, 00paObOTKH U HHTEPIPETUPOBAHNUS PE3YIBTATOB YKCIICPUMEHTA.

1.8

2. MECTO JUCHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbBI

Hukn (pazapen) OIT: | 51.0.09

3. KOMIIETEHIIH OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUILINHEI
(MOJLYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEPHbIE 331a4d B IPO(ECCHOHANBHOH NEeATeTbHOCTH C UCTIONb30BAHUEM METOI0B ECTECTBEHHBIX
HayK, MaTeMaTHYECKOT0 aHallN3a U MOAEIUPOBAHHS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIEC OHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JUIS PEIICHHS IIPEAMETHO-IIPODIIIBHEIX 3a1a4

OIIK-1.3 HpI/IMCH}ICT €CTECTBECHHOHAYYHBIC METOAbI TCOPETUUCCKOI'O U SKCIEPUMCHTAIBHOT'O UCCIICAOBAHUA O6L€KTOB, IIponeccoB,
S[BJTCHPIfI; OPOBOAUT SKCIICPUMCHTEI 110 SaHaHHOﬁ MCTOAUKE U aHAJIU3UPYET PE3YJIbTAThI

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3HaTh:

3.1.1 | ocHOBHBIE MOHATHSI U 3aKOHBI KITACCUUECKON U COBPEMEHHOM (DPM3UKU U UX POJIb B PELLICHUU TPEAMETHO-IPOPHIBHBIX
3a71a4;

3.1.2 | MeTOABI TEOPETUUECKOTO U IKCIEPUMEHTANIBHOTO UCCIIEA0BaHNS (PU3UIECKUX OOBEKTOB, IIPOLIECCOB U SABICHHH,
METOJMKY IIPOBEIICHNS U 00Pa0OTKU pe3yNIbTaTOB (PU3NIECKOro SKCIIEPUMEHTA

3.2 | YMeTh:

3.2.1 | ucroIb30BaTh OCHOBHBIC ITOHITHS U 3aKOHBI (I)I/I3I/IKI/I JJIA peIICHU Hpe}.‘lMCTHO-HpOtl)I/IJ'IBHLIX 3aja4,

3.2.2 | mpUMEHATh METOABI TEOPETUIECKOT0 M AKCIIEPIMEHTAIBHOTO HCCIIEA0BaHNS (PU3UIECKIX 00BEKTOB, IPOIIECCOB U
SIBTICHUI, IPOBOIUTH (pU3MUIECKHE SKCIEPHUMEHTSI 10 3aJJaHHOH MEeTOAMKEe U 00pabaThIBaTh X PE3yIbTaThI

3.3 | Baagern:

3.3.1 | HaBBIKAMU IIPUMEHEHHSI OCHOBHBIX IIOHATHI M 3aKOHOB KITACCHYIECKOI U COBPEMEHHOH (PU3UKH AT PEHICHHS IPEIMETHO-
pOGHIBEHBIX 331a4; HaBBIKAMH

3.3.2 | npuMeHeH!s] METOA0B TEOPETHUECKOTO U IKCIIEPUMEHTAIBHOTO HCCIeI0BAaHHS (PU3NIECKUX 00BEKTOB, MMPOLIECCOB U
SIBIICHUH, HABBIKAMH POBEACHUS (PU3UIECKHUX IKCIIEPUMEHTOB I10 331aHHOI METOIMKE M 00pabOTKU UX pe3yJIbTaToB

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kon HaumenoBaHue pa3/1e/10B ¥ TeM /BHJI 3aHATHS/ Cemectp | Yacos | IIpnmeuanne
3aHATHA / Kypc

Pazgen 1. DUZUMYECKHUE OCHOBbBI MEXAHUKHU

1.1 KNMHEMATHUKA MATEPUAJIBHOM TOYKH IIpenmer u 1 4
METO/bl MeXaHUKU. MoJienn MaTepuanbHoi Touky U TBepaoro tena. I[lonsarue
CHCTEMBI OTCUeTa. BEKTOpHOE M KOOPAMHATHOE OIUCAHUE IBUKEHUS
MaTepruanbHOH Toukd. OCHOBHBIC KHHEMATHUECKHUE XapaKTePUCTUKI
MaTepuaJbHON TOUKH: paJlyCc-BEKTOp, IEpEMEICHHUE, IPOHIEHHBIN TYTh,
Cpe/iHss 1 MTHOBEHHAs! CKOPOCTh, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHIreHIMaIbHOE U HOPMAIIbHOE yCKOpeHUe. BpalaTenpHoe JBIKEHNE
MaTepUallbHOI TOYKHU. BEKTOpHI yrila IoBOpOTa, YriIOBOM CKOPOCTU U YIIIOBOIO
yckopeHus. CBsi3b MEX/y YIJIOBBIMU U JIMHEHHBIMHU BeTMYMHaMH. /JIex/




1.2

Omnpe/eneHne MIOTHOCTH TBEPIOrO Telia MPABHIBHON reOMETPHUYSCKON
¢dopmel. /J1a6/

1.3

Kunematuka mMarepuanbpaoi Touku /TIp/

1.4

OCHOBbBI JUHAMUKU IMTOCTYITATEJIBHOT'O AIBNKEHU A TEJIA
IToctynarensHoe nBuxenue. Ilepsblit 3akoH Hetotona. [ToHsATHE MHEPTHOM
Maccsl Tena. Bropoii 3akon HeiotoHa v monsitue cuibl. TpeTtuil 3akoH HeroToHa.
Bunst cun. Cuna TspKecTH, cuiia BCEMUPHOTO TSATOTEHUS, CHIIA YIPYTrOCTH, CHUJia
Tpenusi. HemneprnuanbHbie cUCTEMBI 0TcueTa. LIeHTpoOeKHbIE CHITBI HHEPIIUU
cunel Kopuonuca. /JIex/

1.5

OCHOBBI JAVMHaMHWKHU MOCTYIATCJIbHOIO ABUXKCHUS TCJIa /Hp/

1.6

H3yueHue 3aKOHOB MOCTYMATEILHOTO ABHIKEHHS C TIOMOI[BIO MAIIHHBI
ATtByga. /J1a6/

1.7

3AKOHBI UISMEHEHUA U COXPAHEHM A UMITYJIBCA, DHEPIT YN 1
MOMEHTA UMITYJIbCA Nmmynse
MaTepUalIbHON TOYKH U MEXaHUUYECKOM CUCTEMBI, 3aKOH €0 U3MEHEHUsS U
coxpaHeHus. LleHTp Macc MEXaHUYECKOU CUCTEMBI U YPABHEHUE €0 JBHKCHUS.
Kunernueckas sHeprus 1 3akoH ee u3MeHeHus. KoHcepBaTHBHBIE U
HEKOHCepBaTUBHbIE CUIIbL. [loTeHIanbHas sHeprus. CBsi3b MEXIY
NOTEHLIMAIBHON 3HEPIrUeH U CUIOH. 3aKOH U3MEHEHUS U COXPAHEHUS TTOJIHOM
MEXaHU4YECKOU dHepruu cucteMbl. MOMEHT UMITyJIbCa MAaTEPHUAILHOW TOUKU U
MEXaHHYECKOH CHCTEMBI, 3aKOH €T0 N3MEHEHHS 1 COXpaHeHusL. /JIex/

1.8

3aKOHBI U3MCHEHHS U COXPAHEHHS HMITYJIbCa, SHEPTHU U MOMEHTA
nmryibca /Tp/

1.9

ITpoBepka 3aKOHOB COXPaHEHNSI UMITyNIbCa U SHEPTUH IPH coynapeHun tei /J1ad/

1.10

JANMHAMUMKA BPAIIIATEJIBHOI'O IBM2KEHNW A TBEPIOI'O TEJIA
OCHOBHOI 3aKOH BpaIaTeIbHOTO ABMKEHUS TBEPOTO TEJIa BOKPYT
HEIOJBMXHOI ocu. MOMEHT uHepuy. Beranucienrne MOMEHTOB HHEPIUH
OJTHOPOAHBIX cUMMeTpHUUHBIX Tel. Teopema IllTelinepa u ee npuMeHeHue.

KuneTnueckas SHEPIUs BPaAIATEIbHOIO IBMXKEHHS TBEPIOTO TENA.
/J1ex/

JlnHaMuKa BpamaTeIbHOro ABKeHUs TBepaoro Temna /TIp/

1.12

W3yueHne TUHAMUKH BPAIIATEIbHOTO IBUKEHHUS C TOMOIIBIO MasTHAKA
Oo6epoOexa. /J1ab/

1.13

MastHuk Makcpesta. Onpe/iesieHrne MOMEHTa HHEPIUH TeJ U MTPOBEpKa 3aKOHa
coxpaHeHus sHeprud. /J1a6/

MEXAHUWYECKUE KOJIEBAHIA

Onpenenenue konedanuil. XapakTepUCTUKU TAPMOHUYECKUX KONeOaHU.
@opmyna coKeHHS ABYX rapMOHHYECKHX KoneOaHui. [Ipumepst
KOJIe0aTeNIFHBIX CHCTEM: MTPYXUHHBIA, MAaTEMaTHIECKUH U (HI3HICCKUI
MAasTHUKH. YpaBHEHHUE 3aTyXalOLIUX KOJIeOaHUH U ero pelieHue.
XapaKTepUCTUKH 3aTyXaroUUX KojaebaHuil. YpaBHEHUE BBIHYKAECHHBIX
KoJIeOaHUH MO AEHCTBHEM TrapMOHHYIECKN W3MEHSIOIIEHCsl BHEITHEH CHIIBI U €T0
peieHue. SIBIeHue pe3oHaHca.

/JTex/

Mexanunyeckue konebanus /T1p/

OmnpenencHue yCKOPEHUsT CBOOOIHOrO MACHUsI IIPH TOMOIIHA MAaTEMaTHIECKOTO
MasiTHUKa. /J1ab/

Omnpenenenue MOAYNs CIBUTra € IIOMOIIBIO IPYKUHHOTO MasiTHUKA. /JIa6/

Paznen 2. TEPMOJUHAMUNKA U MOJIEKVYJIAPHASA ®U3NKA

2.1

OJIEMEHTBI TEPMOANHAMUKU OcHOBHBIE
oIpeeNieHHs U MOHATHUS TepMoIuHaMuKu. HyneBoe Hauano TepMOJMHAMUKY U
moHsTHE TeMieparypbl. TepMmoarnHaMudeckue GpyHKIMA cocTostHus. [lepBoe
HayaJyio TepmoanHaMuku. Temmoemkocts. M3onpoueccel. Bropoe Hauamno
TEPMOJUHAMUKH B Pa3INYHBIX QOpMYNIHpoBKax. [[oHATHE TEMIOBOW MAIIUHEI.
KIIJI TerunoBoit mammusel. [ukn Kapuo n Teopema Kapro. HepaBencTBo
Knaysnyca. Dutpomnust. Tperse Hagamo TepMoanHaMHUKH. /JIex/

2.2

OnemeHTH TepMoanHaMukd /T1p/
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Onpenenenue kodPpPuLMeHTa BI3KOCTH KUIKOCTH 10 Metony Ctokca. /J1ab/
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SJIEMEHTBI CTATUCTUYECKOU ®U3UKMN.

OCHOBHBI€E MTOJIOKEHHSI KHHETUYECKOM TEOpUHU UIEaTbHOro ra3a. YpaBHEHUs
COCTOSIHUSA UCATLHOIO ¥ PEaIbHOT0 ra3a. YpaBHEHHE KHHETHYECKON TeOprun
ra3oB Juis naBieHus. Pa3zoBoe npocTpaHcTBO. OYHKIUS paclpeieIeHus.
Kuaccuueckast u kBaHToBas cratuctika. Pacnpenenenne Makcgeinia.
Bapomerpuueckas hopmyna. Pacnipenenenue bonpimMana. [Tonsitue o
KBaHTOBOH ctatuctuke boze-OitHmTeitHa u @epmu-Jupaka. CBA3b SHTPONHUHU C
TEPMOJMHAMUYECKON BEPOATHOCTBIO. SIBlIeHUS IepeHoca.

/JTex/

2.5

OrnpeiesieHre OTHOIICHHUS TEINIOEMKOCTEN ra3a METOJIOM a11abaTHuecKoro
pacmupenust. /J1a6/

2.6

OneMeHTHI cTaTHCTHIecKor m3uku /IIp/

Pazpen 3. JJIEKTPUYECTBO U MAT'HETHU3M

3.1

OJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

DNeKTpUUECKUH 3apsi U AIeKTpocTaTHueckoe nojie. HanpsbkeHHOCTh 1
MOTEHIHAN AJIEKTPOCTATUIECKOro 1ojst. CBOMCTBO CYNepIO3UIUY IS
INEKTPOCTaTHYECKUX Mosel. CBA3b MEXIy HANPSKEHHOCTBIO
3JIEKTPOCTATUUECKOr0 oM U noTeHuanoM. IToTok BekTopa HalpsKEHHOCTH
3JIEKTPUYECKOr0 II0JIs 4epe3 IOBEPXHOCTh U TeopeMa 'aycca. [Ipumenenue
TeopeMsl ['aycca k pacueTy aneKkTpocTaTuueckux noneil. Teopema o nupKyasnuu
JUI BEKTOpa HAINIPSPKEHHOCTH EKTPUYECKOrO OJIS.

/J1ex/
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SJIEKTPOCTATHUYECKOE IIOJIE B [TPOBOJHUKAX U JJUDJIEKTPUKAX
DJEKTPUYECKUH AUIIONB U 3JIEKTPHIECKUI IUIONBHBIH MOMEHT. J{urnonsHble
MOMCHTBI MOJICKYJI AUDJICKTPHUKA. HOJ’[HpHBIe 1 HCIIOJIIPHBIC TUDJICKTPHUKH.
Ionspuzanus quanexrpukos. Bekrop nomstpusanuu. Teopema 'aycca nist
BEKTOpa MOJSPU3ALMU. BEKTOp 371€KTPUIECKOro CMEIeHHUs. YCIOBHS Ha
TpaHULE JIBYX AUIIEKTPUKOB. [IPOBOJHUKH B 3IIEKTPOCTATHUECKOM HOJIE.
DNEKTPOEMKOCTh YeAUHEHHOTr0 poBoAHKUKA. KoHeHcaTopbl. DHEprusi CHCTEMBbI
3apsAA0B U DJICKTPUYICCKOIO I1OJIA.

/JTex/
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DekTpocTaTHYecKoe moje B Bakyyme U Bemectse /I1p/
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HUccnenoBanune snekrpoctatudeckux noneit. (M3ydenue 3akona Oma.) /J1a6/

3.5

MOCTOAHHBIN SJIEKTPUYECKHU TOK

VYcnoBus CylecTBOBaHHs OCTOSHHOTO JIeKTpHUYeckoro Toka. Cuina u
IUTOTHOCTH TOKA. YpaBHEHHE HENPEPHIBHOCTH. 3akoH OMa 11 OTHOPOIHOTO
yJacTKa Iemu. DIeKTPOABIKYINAs CHIa U HanpspkeHue. 3akoH OMa 1t
HEOJHOPOIHOro yyacTka nenu. [Ipasuna Kupxroga. [Ipumeps! pacuera
Pa3BETBIICHHBIX IEKTPHUYECKUX IIeTeH ¢ moMomIsio mpaBmi Kupxroga. Pabora u
MOILHOCTh TOKa. 3akoH J[xoyns-Jlenua.

/JTex/

3.6

TTocTosHHBIH nekTpuyeckuii Tok /I1p/

3.7

TIOCTOAHHOE MAT'HUTHOE ITIOJIE B BAKYYME U BEILIECTBE
Marnutnas nuHayKus. 3akoH buo-Casapa-Jlamiaca, MarHuTHOE 1ojie
JBIDKYIIErocs 3apsija, cuia JlopeHua, 3akoH AMnepa. Teopema 0 LIUPKYISLIUU
JUTS BEKTOpa MarHUTHOW MHIYKIMU U ee mpuMeHenue. Teopema [aycca st
MAarHUTHOI'O IIOJIS.

MarsuTHbsie MOMEHTHI aTOMOB U MOJIEKYJ1. BeKTop HaMarHMuYeHHOCTH BELIECTBA.
Teopema 0 UMPKYISIIIAK JUII BEKTOpa HAMAarHW4eHHOCTH. MarHuTHas
BOCIIPHUMYHBOCTH ¥ MAarHUTHAS IPOHUIIAEMOCTH BeniecTBa. HanpsmkeHHOCTD
MarHuTHOro noms. Teopema o IUPKYIALUH 1 BEKTOPHI HAIPSKEHHOCTH
MarHUTHOrO NOJMA. YCIOBHS [ MATHUTHOTO TIOJIs1 HA TPaHUIle pas3jaena AByX
cpen. JlnamarHeTHKH, mapaMarHeTHKH. deppoMarHeTHK. MarHuTHBIH
rucrepesuc. Temneparypa Kropu. [Ipupona dpeppomaraerusma.

/JIex/

3.8

[TocTossHHOE MarHUTHOE TIOJIE B Bakyyme U Beuiectse /I1p/

3.9

OmpeneneHne OTHOMICHUS 3aps/a MIEKTPOHA K €ro Macce METOJI0M MarHeTpoHa.
(Ompenenenue rOpU30HTAIEHON COCTABISIONICH HHIYKIIUH MAarHUTHOTO TIOJIS
3emn) /J1a6/

3.10

OmnpeneneHue paboOThI BBIXOJA IICKTPOHOB 13 MeTaia. /J1ab/




3.11

DJIEKTPOJJUHAMUKA

3aKoH 2JeKTpOMarHuTHOW HHAYKIuH. [IpaBmito Jlenna. Crioco0bl H3MEHEHHS
MarHUTHOTO TIoToKa. [Tpupoia 3NeKTpoMarHuTHOW UHITYKITHH. SIBIeHNE
camouHAyKiuu. MHaykTuBHOCTH. B3auMmuas nnayknus. Bzaumuas
UHIOYKTUBHOCTB. Teopema B3auMHocTu. Tok cMmenieHus. Teopema 0 LUPKYISILUU
MarHUTHOTO HOJIA B ClIy4ae NPUCYTCTBUSI IEPEMEHHBIX SJIEKTPUUECKUX HOJIEH.
VYpaBuenuss MakcBenia B MHTErpainbHoH Gopme. /JIex/

3.12

OnexrpoguHamuka /IIp/

3.13

W3yuenue siBreHus B3auMHOM HHAYKIMHU.(CHATHE KPUBOW HAMATHUYIUBAHUS U
MIETJIN TUCTEpEe3rca ¢ MOMOIIbIO ociuniorpada.) /J1ab/

Paznen 4. KOJIEBAHUSA U BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHIA

KonebarenbHblit KoHTYp. CBOOOIHBIC HE3aTYXAIOIINE U 3aTYXAIOIIUE
rapMOHHYECKHE KolieOaHus B KoeOaTeTbHOM KoHType. DopMyna 11 meprosa
KoneOaHuH. BEIHYXIeHHBIE TapMOHUYECKHE KOJICOaHNs B KOJIeOaTeIbHOM
KOHType. SIBnenue pe3oHanca. [lepeMeHHbII TOK. AKTHBHOE, UHAYKTUBHOE U
€MKOCTHOE CONPOTHBIICHHE B I[ENU ITIEPEMEHHOro ToKa. PaboTa M MOIIHOCTE B
LIETI TIEPEMEHHOr0 TOKa. JeficTByIolee 3HaU€HHE TOKA U HaIPsHKEHUSI.

/JTex/

4.2

SJIEKTPOMATHUTHBIE BOJIHBI

DKCIIepUMEHTAIBHOE TTOTy4eHHE IIEKTPOMArHUTHBIX BoMH. CyliecTBOBaHME
9IIEKTPOMATHUTHBIX BOJH KaK CIIEACTBHE yYpaBHEHHI MakcBerna.
JuddepennuansHoe ypaBHCHHE 3IEKTPOMATHUTHON BOMHEL. CBSA3b MEXTY
BEKTOPaMHU HANPSHKEHHOCTH 3JIEKTPHYECKOr0 U MAarHUTHOT'O TI0JIeH B
AIIEKTPOMAarHUTHOH BoJHE. [IpeoMiteH e 3JIeKTpOMarHUTHBIX BOJTH Ha TPaHHMIIE
paszena IByX cpejl. JHepTUs U HMITYIIbC JIEKTPOMAarHUTHBIX BOJH.

/Jex/
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HccnenoBanue 3aTyxarouux Koinebanuii B konebarensHoM KoHTYpe /J1ad/

Pa3pnen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITHUKA.

IonsTHe cBETOBOrO My4a. 3aKOH NPSMOIHHEITHOrO PacIpOCTPAHEHUS CBETOBBIX
Jydel B OMHOPOAHBIX CpeaX. 3aKOH OTPaKeHUsl. 3aKOH MPETOMIICHHS.
IIpunnun ®@epma. IHonHoe orpaxenue. LIeHTpUpPOBaHHBIE ONITUYECKUE CUCTEMBL.
IIpenomneHne cBETOBBIX JIydeil Ha MOBEPXHOCTU c(hepUUeCcKOro 3epKaa.
Ipenomienne cBera Ha cheprIECKOM TTOBEPXHOCTH pa3ziena AByX cpex. ToHkue
nUH3BL 300pakeHne MpeaAMEeTOB ¢ TOMOIIBI0 JTHH3. OCHOBHBIE
(oToMeTpHUeCKUEe BENUINHEL.

/JTex/
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DJeKTpOMarHuTHEIC KoneOaHus 1 BONMHBL. ['eomerpuueckas onrtuka /I1p/

53

WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOMH. VIHTEepdepeHnus cBera,
YCIIOBHE MakCUMYOB U MUHUMYMOB. OnbiT IOHTa. MHTepdepenmus cBera B
TOHKHX IUIEHKaX U IIacThHKax. Onpenencane mudpaxmaun. [Ipuammn [rolirenca
-®Openens. Meron 308 @penens. Andpakius OpeHens Ha KPYTIIOM OTBEPCTHH U
nucke. dudpakius @paynrodpepa Ha oguoit menu. Judpakuns Opaynrodepa
Ha AU(PAKIHOHHON pEIIeTKe.

/JTex/
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JUCIIEPCUA 1 ITOJIIPU3ALIA CBETA

Jucnepcus cBera. DIeKTpOHHAas TEOpUs AUCIIEPCHH cBeTa. EcTecTBEHHBIN U
nonspu3oBaHHbIN cBeT. [lonspusanus cBeTa Npu OTPaKEHUU U PETOMIIEHUH Ha
TpaHULIE ABYX IUAJIEKTPUKOB. [IpoXokeHUE CBETA Yepe3 aHU30TPOIHbIE
kpucTamisl. [lonsapusanuonHsle TPU3MBI M TOMSAPOUIBL. 3aKoH Maitoca. AHaITU3
MONAPU30BaHHOTO CBETA. BpallieHne miIocKoCTH MONApHU3aIIH.

/JTex/

5.5

Bonnosas ontuka /T1p/

5.6

Wntepdepennus ceera. OnbT FOHTa. (M3MepeHne JUIMHHBI CBETOBOI BOTHEI C
MIOMOIIBIO TU(PaKIHOHHOH penteTkn). (OnpeneneHne moKasaTess MpesoMICHHs
CTEKJIa ¢ TIOMOIIIBI0 MUKpOCKora). /J1ab/

5.7

IIpoBepka 3axoHa Maimoca. (Onpenenenue kod(hUIIEHTa MOTIOMICHUS
mpo3pauHbIx Tein). (OnpeaeneHue yriia MoxHoM noispusarun). /J1ab/




Paznen 6. JIEMEHTBI CHEIIMAJIBHOU TEOPUUA
OTHOCHUTEJBHOCTH

6.1

IMocTtynats! cnenuanbHON TEOPUN OTHOCHTENBHOCTH. [IpeobpazoBanust
Jlopenna. CrienctBus U3 mpeobpaszosanuii Jlopermna. MHTEpBam Mex Ty
coObrTisiMu. MIMITyNbC B CIIEIHANBHOI TEOPHH OTHOCUTENbHOCTH. OCHOBHOM
3aKOH PENSTUBUCTCKOM AMHAMUKHI MaTepUabHON TOUKH. DHEPrUs B
CTICIIATBHON TEOPHUH OTHOCUTENBHOCTH. /Cp/

11

Pazpen 7. KBAHTOBASI ®U3UKA

7.1

KBAHTOBAA OIITUKA

TennoBoe uziy4deHue u ero xapakrepucTuky. 3akoH Kupxroga. 3akoHsl
Credana - bonprmana n cmemenns Buna. ®opmynst Penest-/[xuaca n [Tnanka.
I'mmoresa [Tnanka. @oronsl. @ororddext. YpaBHeHNEe DHHIITEHHA 11
BHeIHero Gorodddexra. JHeprus U UMNyisc GoToHa. JlaBneHnue cBeta.
Oddexr KomnTona u ero snemeHtapHasi Teopusi. ETMHCTBO KOPIYCKYIISIPHBIX U
BOJTHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO H3TydCHNUS.

/JIex/

7.2

KsanroBas onrtuka /I1p/

7.3

3JIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U3UKIN
Crniektpsl aToMOB U MoJiekyi. CriekTp aroma Bozopoaa. Teopust aroma Boopo/ia
o bopy. I'mnoresa ne Bpoitns. CeoiictBa BonH ae bpoiins. CooTHotenue
Heompenenennoctel [eiizenbepra. BonHoBast ¢pyHKINS 1 ee BEpOSTHOCTHAS
nHTeppeTanys. HabmomaeMble BETMYMHEI B KBAHTOBOH MEXaHHKE M UX
n3mepenns. Obmee ypaBHeHnue llIpeannrepa. CTanuonapHoe ypaBHEHHE
[penunrepa. JIBuwxeHre cBOOOIHON YacTUIIbI. [IBH)KEHUE B TIOTCHIIMATBLHON
sme. [ToreHnmansHeIA 6apbep. [apMOHHYECKUH OCIIIIIIATOP. ATOM BOJIOpOZa B
KBaHTOBOM MexaHuke. CriuH 31nekTpoHa. CIMHOBOE KBaHTOBOE uucio. [IpunHnun
HEepa3INYUMOCTH TOXKIECTBEHHBIX YacTUll. DepMHOHBI 1 6030HBI.
Iepuonuueckas cucrema 51eMeHTOB MeHeneeBa.

/JTex/
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OeMeHTHI KBAaHTOBOW MEXaHUKH M aToMHOH (hu3ukn /T1p/

7.5

OrmpesienieHre TEMIEPATYPHON 3aBUCHMOCTH MHTEHCUBHOCTH U3ITYUCHUS HUTH
namriibl HakanuBaHus.(Dorosddexr.) /J1ad/

Pazgen 8. DUZUKA ATOMHOI'O SIIPA U SJIEMEHTAPHBIX YACTUI]

8.1

OJIEMEHTBI ®U3MKNU ATOMHOI'O SIZ1PA

Hedexr maccel ¥ dHeprus cBs3u saapa. CIUH sS1pa ¥ ero MarHUTHBIA MOMEHT.
SAnepusie cuibl. Mogenu siipa. PaquoakTiBHOE U3Ty4eHUE U €0 BUMBL. -
pacnaj. -u3JydeHHe. -u3ydeHue. SaepHple peakiui U UX OCHOBHBIE THIIBI.
Peaxuus nenenus siapa. LlenHas peakuus neneHus. Peakuust ciHTe3a aTOMHBIX
sanep.

/J1ex/

8.2

OJIEMEHTBI ®N31KU SJIEMEHTAPHBIX YACTUIL

Knaccsl anemeHTapHBIX YacTHIl ¥ BUABI UX B3auMozpeiicTeuil. Knaccudukarms
JNIeMEHTapHBIX YacTHll. [IpuHINT Hepa3TUNUUMOCTH TOKAECTBEHHBIX YaCTHII.
CruH 1 pyrue KBaHTOBBIE YHCIIA 3JIEMEHTapHBIX. YaCTHUIIbl M AaHTUYACTHULIBL.
Bosonsr 1 pepMuoHbL. AnpoHs! B Me30HEL JlenToHbI. IIpomMexyTodHbIe O030HEI.
KBapku 1 riooHs!.

/Cp/
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DJeKTpOMarHuTHbIC KojeOaHus U BoiHbI /T1p/

Paznen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

IToxaroroBka K siekiusim /Cp/

18

9.2

ITonaroroBka k abopaTopHbIM padotam /Cp/

18

9.3

IoaroroBka k npakTHyecKuM 3auHsaTHsIM /Cp/

18

9.4

BerInonHeHHe KOHTPOIbHOM paboTs /Cp/

8,6

9.5

Ioaroroska k 3auety /Cp/

8,75

9.6

IToxaroroBka k siekiusim /Cp/




9.7 INoaroroska k mpakTudeckuM 3aHstusM /Cp/ 2 16
9.8 ITonroroBka k JlabopaTopHbIM padbotam /Cp/ 2 16
9.9 BrimonHeHne KOHTPOIBbHOH padoTsl /Cp/ 2 8,6
Pa3nen 10. KontakTHble 4achl HA ATTeCTALUIO
10.1 KonTponsnas padora /KA/ 1 0,4
10.2 3ayer /KA/ 1 0,25
10.3 KontponbsHas padora /KA/ 2 0,4
10.4 Koncynpramnus nepen sk3amenom /K3/ 2 2
10.5 Dx3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHBIe MaTepHaNbl A IPOBEICHUS MPOMEXKYTOUHOH aTTecTaly 00ydaroIuXCsl IPUBEICHB! B MPIIIOKEHUU K

pabouei mporpaMMe JUCIUILTAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BHIBI 3aaHUH, KPUTEPHUH UX OLCHUBAHMS,
pacmpeneneHne 0aIoB IO BUAAM TEKYIIET0 KOHTPOIIS pa3padaThIBAIOTCS MIPEHOaBaTeNIeM UCIUIUINHEI C YUETOM €€ CIICIU(UKH 1

JOBOAATCA 1O CBEACHUA 06yqa}0umxc;1 Ha I€pBOM y‘~I66HOM 3aHATHH.

BUOC.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIIICTCS IpEroaBaTeNieM IUCIUIUIMHBI (MOIYIs) B paMKaxX KOHTaKTHOM
PaboTHI 1 caMOCTOATETBHOM paboThl o0ydarommxcs. [ pUKCHPOBaHUS Pe3yabTaTOB TEKYIIEr0 KOHTPOJIS MOXKET HCTIOIb30BATHCS

6. YAEBHO-METOJUYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 TUTepaTypa

ABTOpBI, COCTABUTENN 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ1
JI1.1 |Cagenses 1. B. Kypc o6reit ¢pusuku. T. 2. DIeKTpUIeCcTBO U MAaTHETHU3M. CaHkT- https://e.lanbook.com/bg
Bomnbl. OnTka: yaebHoe mocooue [etepOyp
r: Jlanp,
2018
JI1.2 | Cagenbes 1. B. Kypc obreit ¢pusuku. T. 3. KBanTtoBas onTrka. ATOMHAsA CaHkT- https://e.lanbook.com/bg
¢usnka. dusnka TBeporo Tena. duU3nKa aTOMHOTO SIpa U [eTepOyp
AJIEMEHTapHBIX YaCTHIL: yIeOHOe ocoone r: Jlaus,
2018
JI1.3 |Yepros A.T., O6mas ¢usnka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KnoPyc,
Makapos E.®., 2020

Oszepos P. I1., Xpomor
B.1.




ABTODBI, COCTABUTENN 3arnaBue W3narennc On. aapec
TBO, TOJI
JI1.4 | Cagenbes 1. B. Kypc obe#t pusuku. T. 1. Mexanuka. MonekynspHas CaHkr- https://e.lanbook.com/bg
¢m3mKka: yaebHoe mocobue IMetepOyp
r: JlaHsp,
2019
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIIN 3arnaBue Wznarensc On. agpec
TBO, TO1
JI2.1 |ankapusa W.IT., Oobmas ¢uznka. COOpHHK 3a1a4 Mocksa: | http://www.book.ru/bool
Kuppsanos A IL., KunoPyc,
Kybapes C.I., 2019
PazunoBa C.M.
JI2.2 |BopobseB A.A., 3agadHuK 10 (hHU3HUKE Mocksa: | http://www.book.ru/bool
UepToB AT KnoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOTYMH, UCIIOJb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1mo IMCuuIJinHe

(Mony.Jio)

6.2.1 TlepeyeHb TMLEH3HOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOIO0 00ecneYeHust

6.2.1.1 | MS Office

6.2.2 TlepeueHb MpoecCHOHATBHBIX 023 TaHHBIX H MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

MexnyHapoaHas npodeccuoHanbHas 6a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.2

KoncynbranT mitoc

6.2.2.3

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VyeOHble ayTUTOPHH AT MPOBESACHNUS 3aHITHI JEKIMOHHOTO THIIA, YKOMIUICKTOBAHHbIE CIICLHATH3HPOBAHHOIM
MeOeIBI0 1 TEXHUYECKUMH CPEACTBAMH 00YUCHHUS: MYIETHMEINITHOE 000pyI0BaHHE ISl IPETOCTABICHIUS YIeOHOM
nH(pOpMAIH OOIBIION ayIUTOPHN H/HITH 3BYKOYCIIIHBAIOIIee 000pyIoBaHNE (CTAIOHAPHOE WIIN TIEPEHOCHOE).

7.2

YdaeOHbIe ayAUTOPUH IS IPOBEICHUS 3aHATHIH CEMIHAPCKOTO THITA, TPYIIOBBIX ¥ MHANBHAYATbHBIX KOHCYIbTAlN,
TEKYILETO KOHTPOJIS U MIPOMEKYTOUHON aTTeCTallly, YKOMIUIEKTOBAHHBIE CTICHATH3UPOBAHHON MeOEIbI0 1
TEXHUYECKUMH CPEACTBAMU O0YUEHHsI: MyJIbTUMEANITHOE 000pyI0BaHNE U/HMIIN 3ByKOYCHITHBAtOLee 000pyJ0BaHHE
(cTaroHapHOE WITH IEPEHOCHOE)

7.3

[TomereHust U1 CaMOCTOATENbHON pabOThl, OCHALLICHHBIE KOMIIBIOTEPHOI TEXHUKON C BO3MOXKHOCTBIO MOJKIIIOYEHHUS K
cetr "MHTEpHET" M 00ECIIEUCHUEM JIOCTYIIA B AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEeLHYIO CPEly YHUBEPCUTETA.

7.4

[MomerueHus s XpaHSHHS ¥ NPOPIIAKTHIECKOT0 00CITY)KUBaHUS YIeOHOr0 000pyIOBAHHS

7.5

JlabopaTopuu, OCHAIIIEHHbIE CIIEHATbHBIM JTa00pPaTOPHBIM 000PYIOBAHUEM:

7.6

JlabopaTopust MEXaHUKH, BKIFOUaromas: 070K areKTpoHHs ®PM1/1, mammaa AtByna @M11, mastauk MakcBeruia
®M12, ynusepcanbHblid MasTHHK ®M13 MasTHHK O6epbexa PM14, momyns FOHra 1 Moxyns casura ©M 19,
coynapenue mapos ®M17;

7.7

JlaGopartopust SJIeKTpUYecTBa U MarHeTu3Ma, Britodaromasi: creHasl TKO anekTpuyecTBa M MarHeTH3Ma, B TOM YHCIIE
ocimumiorpader C1-94, reHepaTopbl CUTHAIOB HU3K04YacTOTHBIE [3-118, HCTOYHUKY MUTaHUs, Mara3uHbI COMTPOTUBIICHNUH,
Habop momynenr OI1I;

7.8

Ha60paT0pm{ OIITUKH, BKIIFOYAKOII[asd KOMIIJICKT OIITHYECKOI'O 060py,Z[OBaHI/IH PMC, B TOM 4YHCJIe: 0a3bl ONITHYECKON
CKaMbH, ITOJIYIIPOBOAHHUKOBBIC JIA3€PBI C FOCTUPOBOYHBIM MOAYJIEM, (bOTOHpI/IeMHI/IKI/I, Ha60p JIMH3, DKPAaHBI C MaciTabHoR

ceTKol; aBToTpanchopmarop ogHotasHeril JIATP-2,5; kommiekt domuii.




