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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Ilens npenogaBaHus OUCLHUILINHBL

1.2 | dopmupoBaHze y 00yHAIONIMXCS €CTECTBEHHOHAYYHOTO MUPOBO33PCHHMS; HAYIHOTO MBIIIICHHS; IIEJIOCTHOTO
IIPE/ICTABICHNS O (DM3UIECKHIX 3aKOHAX OKPYKAOIIETO MUPA B X €IMHCTBE M B3aMMOCBSI3H; HABBIKOB IPUMEHCHII
MOJ0XKEHUH (PyHIaMEeHTaTbHON (PU3UKHU MIPU PEIICHUH KOHKPETHBIX IPEAMETHO-IPO(UIBHBIX 3a/1a4; TEOPETHUECKON U
[IPAKTUYECKOM 6a3bl 111 YCIEIIHOTO OCBOSHHS UMH CHELUAIbHBIX TUCLUIUINH.

1.3 | 3amaun AUCLUTUINHEL:

14— OCBOEHHE O0YJAIONIMMHUCA 3HAHMI 00 OCHOBHBIX (DM3WYECKHX SBJICHHUSX M IPOIECCAaX, OCHOBHBIX (PH3MUECKHX
BEJIMYMHAX U (PU3NUECKUX KOHCTAHTaX, OCHOBHBIX (PU3MUECKUX 3aKOHAX M TPaHUNAX UX MPUMEHUMOCTH,
(byHIaMEHTaIbHBIX (PU3UYECKUX IKCIIEPUMEHTAX U UX POJIU B Pa3BUTHU HayKH, HA3HAYECHUH W IIPUHIMIIAX JEHCTBHS
BaXHEHUIINX (PH3UIECKHUX ITPHOOPOB;

1.5|- puoOpeTeHne OOYJAIONIMMUCS YMEHHH OOBSICHUTH OCHOBHBIC HaONIOMaeMble PHUPOIHBIC H TEXHOTCHHEIC
siBIIeHHS ¥ 9(h(HeKThl Ha 0a3e 3aKOHOB KIIACCHYECKON M COBPEMEHHON (DM3HKH;

1.6 |- pruoOpeTeHne 0O0YJAIONMMHUCS YMEHHH M HaBBIKOB MCIOJIG30BAHUSA METOIUKH (DH3MICCKUX H3MEPeHUI U
00pabOTKH YKCTIEPUMEHTAIBHBIX TaHHBIX, UCIIOIE30BAHHS METOIOB (PU3MUECKOTO MOJICIUPOBAHUS [UIST PEIICHHS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX M TEXHUUCCKUX 32124,

1.7]— npuoOpereHne 00yJaroNIMUCA HABBIKOB KCIUTyaTAallMH OCHOBHBIX MPHOOPOB M 00OPYAOBAHUS COBPEMEHHOU
¢duznueckoit 1aboparopuu, 06pabOTKH U MHTEPIPETUPOBAHUS PEIYIBTATOB IKCIIEPUMEHTA.

1.8

2. MECTO JUCIUMIIVIMHBI MOAYJIAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Huk (pazmoen) OIT: | b1.0.09

3. KOMIIETEHIIMHA OBYYAIOIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS INCIUIIINHBI
(MOAYJISA)

OIIK-1 Cniocoben peliaTbh MHXXCHCPHBIC 3a/la4YU B HpO(l)eCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH C UCITOJIB30BAHUEM METOJO0B €CTCCTBCHHBIX
HayK, MATEMAaTUYCCKOTO aHaJIn3a U MOJCINPOBAHU A

OIIK-1.2 HpI/IMCHHCT OCHOBHBIC ITOHATHSA U 3aKOHBI €CTCCTBCHHBIX HAYK IJIA pCIICHUA Hpe,Z[MeTHO-HpO(bI/IJ'ILHBIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIE METO/IB TEOPETHYECKOTO M 3KCIIEPUMEHTAILHOTO MCCIICIOBAHIS 0OBEKTOB, IPOIIECCOB,
SIBJICHUH; IPOBOAMT 3KCIEPUMEHTBI 110 3aJAHHOM METOAMKE U aHAIU3UPYET PE3YIbTAThI

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 [ ocHOBHBIE IOHATHS M 3aKOHBI KIIACCHUECKOW M COBPEMEHHOH (PU3UKH U UX POJIb B PEIICHUH ITPEAMETHO-TIPO(IIIBHBIX
3a1ad4;

3.1.2 | METOIbI TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS (PU3MUECKHX OOBEKTOB, IIPOIECCOB U SIBIICHHIA,
METOIUKY IPOBEACHUS H 00pabOTKU pe3yabTaTOB (PU3UUECKOTO IKCIEPUMEHTA

3.2 | YmeTh:

3.2.1 | ucrionp30BaTh OCHOBHBIE OHATHS M 3aKOHBI (PU3NKH JUIS pENIeHHS IPeIMETHO-ITPOQHUIBHBIX 3a1a4;

322 NPUMCHATDH METOAbI TCOPETHUCCKOTO U SKCIICPHUMEHTAJIBHOTO UCCIICAOBAHUS (1)H3I/I‘{eCKI/IX 06LCKTOB, mpoueccoB 1
HBJ’IGHPIf/i, IpOBOAUTH (bl/ISI/IquKI/Ie OKCIICPUMCHTHI 110 SaZ[aHHOfI METOOUKE U O6pa6aTBIBaTB HX pE3YIIbTAaThl

3.3 | Bnagern:

3.3.1 | HaBBIKAMH MMPUMEHCHUA OCHOBHBIX MOHATUNA U 3aKOHOB KJIACCUYECKOM U COBpeMeHHOfI (I)I/ISI/II(I/I T pCIICHUS TPEAMETHO-
HpO(i)I/IJIBHBIX 3aJla4, HaBbIKaMH

3.3.2 | npuMeHeHHsI METOJI0B TEOPETHIECKOTO M SKCIIEPIMEHTAIBHOTO HCCIEA0BaHNs (PU3MIECKUX 0OBEKTOB, IIPOIIECCOB
SIBTICHUH, HABBIKAMH TIPOBEICHNS (PU3NIECKHUX HKCIIEPHMEHTOB TI0 33JaHHOH METOMKE B 00pabOTKH UX PE3yNbTaTOB

4. CTPYKTYPA 1 COAEP KAHME JTUCIUIITIMHBI (MO YJIS)

Kon HaumeHoBaHue pa3je/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHS / Kype

Pazgen 1. DU3NYECKHUE OCHOBbBI MEXAHUKH

1.1 KNHEMATHUKA MATEPUAJIBHOU TOYKH IIpenmer u 1 4
METOJbl MEXaHUKU. MoJienn MaTepruanbHOM TOUKU U TBepAoro tena. [lonsartue
CHCTEMBI OTCUETa. BEKTOPHOE U KOOPJMHATHOE ONUCAHUE JIBUIKEHUS
MaTepuanbHoi Touki. OCHOBHBIE KHHEMATUUECKUE XapAKTEPUCTHKU
MaTepUaIbHON TOUKH: paJuyc-BEKTOP, IEpEMEILEHNE, IPOHIEHHBIN IyTh,
CpEZHss U MTHOBEHHAs CKOPOCTb, CPEJIHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHIIMAIbHOE U HOpPMalIbHOE YCKOpeHue. BpamaTensHoe IBIKEHUE
MaTepuaibHON TOYKH. BeKTOpHI yriia NoBopoTa, YIIIOBOH CKOPOCTH U YITIOBOTO
yckopeHus. CBS3b MEX/Iy YIJIOBEIMU M JIMHEHHBIMU BeTHInHAMH. /JIex/




1.2

OmnpejesieHre MIOTHOCTH TBEPIOTO TENa MPABUILHON TreOMETPHUYCCKON
¢dopmbl. /J1ab/

1.3

Kunemaruka matepuansHoii Touku /T1p/

1.4

OCHOBBI JUHAMUKU TTIOCTYITATEJIbBHOI'O ABUXXEHUA TEJIA
IToctynarensHoe aBuxenue. Ilepsblit 3akoH Hbtorona. [loHsTHE HHEPTHOM
Maccsl Tena. Bropoii 3akon HeiotoHa v monsitue cunsl. TpeTuil 3akoH HeroroHa.
Bunst cun. Cuna TsKeCcTH, CHila BCEeMUPHOTO TATOTEHUS, CUJIA YIIPYrOCTH, CHIIa
Tpenus. HemnepuunanbHeie cucteMsl otcuera. L{eHTpoOeKHbIe CHITBI HHEPIIUU 1
cusl Kopuosuca. /JIex/

1.5

OCHOBEBI JAVMHAaMHUKHU MMOCTYIATCIIbHOI'O ABUXKCHUA TCIa /Hp/

1.6

W3ydenne 3aKOHOB MOCTYNATEIFHOTO ABMKEHHS C IOMOIIIBIO MaIITIHE
AtByna. /J1a6/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHUWA UMITYJIBCA, SQHEPTMU U
MOMEHTA UMITYJIbCA Nmmynbe
MaTepUaIbHOW TOYKH U MEXAHUYECKOM CHCTEMBI, 3aKOH €TI0 U3MEHEHUS U
coxpaHeHus. [{eHTp Macc MEXaHUYECKOW CUCTEMBI U YPABHEHUE €0 JIBUXKCHUS.
Kunernueckast 3Heprus 1 3akoH ee u3MeHeHus. KoncepBaTuBHBbIE U
HEKOHCEepBaTHBHbIE CUIbL. [loTeHInanbHast sHeprusi. CBsi3b MEXIY
NOTEHIMAIBHOM dHEprueil U cuaoi. 3aKOH U3MEHEHUS] U COXPAHEHUs IIOJIHOH
MEXaHUYECKOM dHEepruH cucTeMbl. MOMEHT UMITylbca MaTeprUaIbHOW TOUKU U
MEXaHMYECKOH CHCTEMBI, 3aKOH €ro M3MEHEHHS U coxpaHeHusl. /JIex/

1.8

3aKOHBI M3MEHCHYS M COXPAHCHUS UMITYIbCa, SHSPTHH K MOMEHTA
nmryneca /I1p/

1.9

ITpoBepka 3aKOHOB COXPAHEHUS HMITYJIbCa U SHEPTHH IIPH coynapeHuu ten /J1ad/

1.10

JNHAMUKA BPAILATEJIbHOI'O IBMJKEHIWA TBEPIOI'O TEJIA
OCHOBHOM 3aKOH BPAaIIaTEILHOTO JIBYKEHHSI TBEPIOTO TeJla BOKPYT
HEMOoABWKHOU och. MOMeHT uHepuuu. Brruncnenne MOMEHTOB HHEPLUU
OJIHOPOJHBIX CUMMETpUUHBIX Ted. Teopema IllTelinepa u ee npuMeHeHue.

KuHeTnueckas sHeprus BpallaTebHOTO JBUKEHHUS TBEPIOTO Tea.
/Jlex/

JlmHaMuKa BpaliaTelbHOTO ABMKEHUs TBepaoro Tena /IIp/

1.12

W3yyeHre TMHAMHUKY BPAIIATEIHLHOTO BHXKEHUS C TOMOIIBIO MAsITHUKA
Oo6epOeka. /J1a6/

1.13

Masruuk Makcgemnna. OnpezeneHrne MOMEHTa MHEPITUH TeJ U MTPOBEpKa 3aKOHa
coxpaHeHHs dHeprud. /J1ad/

MEXAHWYECKHUE KOJIEBAHUA

Onpenenenue koynedanuil. XapakTepUCTUKU FapMOHUYECKUX KOJIeOaHUi.
@opmyrna ciioxeHns IByX TapMOHUUYECKHUX KoneOanuit. [Ipumepsr
KoJIeOaTeNbHBIX CHCTEM: MPYKHHHBIN, MATEeMAaTHUSCKUH 1 pusmaeckuii
MAasTHUKH. YPaBHEHHUE 3aTyXAIOMIX KOJIeOaHUI U eT0 pelleHHe.
XapaKTepUCTUKHM 3aTYXaIOMHUX KoneOaHnil. Y paBHEHNE BHIHYK/ICHHBIX
KoJieOaHMIA 10T IefCTBHEM TapMOHHYECKN H3MEHSIOMICHCS BHEIITHEH CHIIBI U €T0
pelenue. SIBienue pe3oHaHca.

/JTex/

Mexanunueckue koaebanus /T1p/

Onpenenenne yCKOPEHUsI CBOOOTHOTO TIaICHHSI TPH TOMOIIN MaTEMaTHIeCKOTO
MmasaTHHKa. /JI1ab/

Omnpenenenne MOIYIS CIBUTA C IOMOIIBIO MPYXKUHHOTO MasiTHUKA. /J1ab/

Paznen 2. TEPMOJUHAMUKA U MOJIEKYJIAAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJVUHAMUWUKNA OcHOBHBIE
ompeeNieHNs U MOHATHS TepMOAMHAMUKK. HyneBoe Hayano TepMOoIMHAMUKY U
MoHsATHE TemIiepatypsl. TepMoauHamMudeckue GpyHKInU cocTosiHus. [lepBoe
Hauano TepmoanHaMuku. TernmoemkocTs. M3onpoueccsl. Bropoe nauano
TEPMOJIMHAMUKHU B pa3InYHbIX GopMyTupoBKax. [ToHATHE TEIUIOBOW MAIIUHEIL.
KIIJ] Tennmooii mammael. [{ukn Kapao u reopema Kapno. HepaBeHcTBO
Knaysuyca. Dutponus. Tperbe Ha4ano TepMOTUHAMUKH. /JIek/

2.2

OnemenTs TepMoanHaMuk /T1p/

23

Onpenenenne ko3 duimenta BI3KOCTH KUIKOCTH 110 MeToxy Ctokca. /J1a6/




24

OJIEMEHTBI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIE N10JIOKEHHS KWHETUYECKOW TEOPUHU UICAIbHOTO ra3a. Y paBHEHHS
COCTOSTHUS HI€ATbHOTO U PEaIbHOTO Ta3a. Y paBHEHNE KHHETUYECKOU TEOPUH
ra3oB 1 nasneHus. @azoBoe npocrpancTBo. OyHKLMA pacnpeneneHus.
Krnaccuueckas u kBaHTOBast craTucTUKa. Pacnipenenenne Makcsenia.
Bapometpuueckas popmyna. Pacnpenenenue bonbpumMana. [Tonstue o
KBaHTOBOM cratuctuke boze-Ditnmreitna u ®epmu-upaka. CBsA3b SHTPOIHUH C
TEpPMOIMHAMUYECKOM BEPOSATHOCTHIO. SIBIICHUS IIEpEHOCa.

/Jlex/

2.5

OrnpesieneHre OTHOIICHUSI TEINIOEMKOCTEH ra3a METO/I0M anabaTH4eckoro
pacmupenwst. /J1a6/

2.6

OnemeHTHI cTatucTiaeckor Gusuku /TIp/

Pazgen 3. QJJIEKTPHYECTBO U MATHETHU3M

3.1

OJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

DeKTpUYECKUH 3apsi] U dIIeKTpocTaTuueckoe noie. HanpsokeHHOCTD 1
MOTEHIUAN IEeKTPOCTaTHUECKOTO 1oJis. CBOMCTBO CYMEpHO3UINHU IS
INEKTPOCTATHYECKUX MOJIEH. CBsA3b MEXK Y HANPSKEHHOCTHIO
3JIEKTPOCTaTUUECKOI0 1OJIA U MOTeHUaIoM. II0TOK BeKTOpa HalpsSKEHHOCTH
3JIEKTPUYECKOTO NOJIS Yepe3 OBEPXHOCTh U TeopeMa 'aycca. Ilpumenenue
TeopeMsl ['aycca Kk pacueTy 2IeKTPOCTaTHUECKUX Moiel. Teopema 0 HUPKYISLUH
Ul BEKTOPA HAPSKEHHOCTH AJIEKTPUUECKOIO MOJIA.

/JTex/
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SJIEKTPOCTATUYECKOE ITIOJIE B TIPOBOAHUKAX 1 JUDJIEKTPUKAX
DNEKTPUYECKUH TUIOJb U 3JIEKTPUYECKUH AUMOIBHBII MOMEHT. [IUToJIbHbIC
MOMCHTBI MOJICKYJI TU3JICKTPUKA. HOJ’IﬂpHBIe 1 HCIIOJIAPHBIC TUDJICKTPHUKH.
Ionspuszanus nusnexrpukos. Bexrop noyspuzanuu. Teopema "aycca s
BEKTOpa MOJISIPH3aMU. BEeKTOp 31eKTpHYecKoro cMeIleH s. Y CIoBHs Ha
TPaHULIE ABYX JUIICKTPUKOB. [IpOBOHHUKH B 3IEKTPOCTATHYECKOM HOJIE.
DNEKTPOEMKOCTh YeIMHEHHOTO MPpoBOoAHNKA. KoHIeHCaTOpbl. DHEprus CUCTEMBbI
3apsAA0B 1 IJICKTPUICCKOTO ITOJIA.

/JTex/
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DeKTpOCTaTHYECKOE TI0JIe B BakyyMe U BemiecTse /I1p/

34

HccnenoBanwne snekrpocTatndeckux nojiei. (M3ydenue 3akona Oma.) /J1a6/

3.5

MOCTOAHHBIN DJIEKTPUMYECKHUHN TOK

VYcnoBust CylliecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUYecKoro Toka. Cuna u
IUIOTHOCTB TOKA. Y pPaBHEHNE HEMPEPHIBHOCTH. 3aKkoH OMa 17151 0JHOPOITHOTO
ydacTka Ienu. DIeKTPOABIKYIIAs CHiIa U HanpsbkeHue. 3akoH OMa [uis
HEoJHOpoHOTO ydacTka 1end. [Ipasuna Kupxroda. IIpumepsr pacuera
Pa3BETBICHHBIX AJICKTPUIECKHX IeTIel ¢ moMonipio mpasmit Kupxroda. Pabora u
MOILHOCTb TOKa. 3aKkoH Jxoyinsa-JIeHna.

/JTex/

3.6

TTocTostHHBIH dNIeKTprudecKuit Tok /TIp/

3.7

TTOCTOAHHOE MATHUTHOE TTOJIE B BAKYYME U BEIIECTBE
MarunutHas naaykims. 3akon buo-Casapa-Jlamnaca, MarHuTHOE 1oJIe
JBIDKYILIErocs 3apsna, cuna Jlopenua, 3akon Ammnepa. Teopema o LIUPKY/ISILAN
JUTS BEKTOpPAa MarHUTHOW WHIYKIIUY U ee puMeHeHne. Teopema [aycca s
MAarHATHOIO IIOJIS.

MarHuTHble MOMEHTBI aTOMOB M MOJIEKYJ. BeKTOp HAMarHH4eHHOCTH BEILECTBA.
Teopema 0 HUPKYISAIUH U1 BEKTOPA HAMATHUYEHHOCTH. MarHuTHas
BOCIIPUMMYHMBOCTh M MaTHUTHAS TPOHUIIAEMOCTH BeniecTBa. HamnpskeHHOCTD
MarHUTHOTO 1oJisl. TeopeMa 0 MUPKYISALINY [T BEKTOPBI HAIIPSHKEHHOCTH
MAarHUTHOTO MOJIs. Y CIOBUSI U1 MAarHUTHOTO TIOJISl HA TPaHUIle pa3lielna ABYX
cpen. Jlnamarnetuku, napaMmaraeTuku. deppoMaraeTnki. MarHUTHBIH
ructepesnc. Temneparypa Kiopu. [Tpupona deppomarnernszma.

/JIex/

3.8

ITocrostHHOE MarHUTHOE MoJie B Bakyyme U BeriecTse /I1p/

3.9

OmpenerneHre OTHOIICHNUS 3apsiia AJIEKTPOHA K €T0 Macce METOI0M MarHeTpoHa.
(Ompenenenne ropu30HTALHON COCTABIISIONIEH MHIYKIIMA MarHATHOTO TIOJIS
3emun) /J1a6/

3.10

Omnpenernenre padOTHI BBIXO/IA 3JIEKTPOHOB U3 MeTasa. /J1ad/




3.11

QJIEKTPOJUHAMUKA

3akoH 31ekTpoMarHuTHOM nHaykuun. IlpaBuno Jlenua. CrnocoObl H3MEHEHUs
MarHUTHOTO NOTOKa. [Ipupoaa s1eKTpoMarHuTHOM HHAYKIUH. SIBieHue
caMOMHIyKUMU. MHIykTUBHOCTh. B3aumHuast nunaykius. Bzaumuas
UHIOYKTUBHOCTB. TeopeMa B3auMHOCTH. Tok cMmelieHus. Teopema 0 HUPKYIALUU
MAarHUTHOTO I0JISl B CIydae MPUCYTCTBUSI IEPEMEHHBIX IEKTPUUYECKUX OJIEH.
YpaBHenus MaxkcBesuia B UHTerpanbHoi (popme. /JIek/

3.12

Onexrpoaunamuka /IIp/

3.13

W3yuenue siBnenust B3auMaoN HHAYKIHH.(CHSTHE KPUBON HAMATHUYHBAHUS
MIETIIU THCTEepe3rca ¢ MOMOIIBIo ocuiutorpada.) /J1ad/

Pazgen 4. KOJIEBAHUS 1 BOJIHbI

4.1

SJIEKTPUYECKUE KOJIEBAHUA

KonebarenbHbiit KoHTYp. CBOOOIHBIC HE3ATYXAOIINE U 3aTYXAOIIHE
rapMOHMYECKHE KoJiebaHMs B KosiebaTensHOM KoHType. DopMmyna s eproaa
KosieOaHMi. BEIHYKI€HHBIE TApMOHWYECKHE KOJIeOaHHs B KOJIeOaTeNEHOM
KOHTYpe. SIBnenue pe3oHanca. [lepeMeHHbI TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE COIIPOTHBIICHUE B LIEIIM IIEPEMEHHOTO0 ToKa. PaboTa 1 MOILIHOCTE B
IIeTIN TTIePEeMEHHOTO ToKa. JleiicTByromee 3HaYeHIE TOKa U HAIPSDKEHNUS.

/JTex/

4.2

SJIEKTPOMAT'HUTHBIE BOJIHBI

DKCIIepUMEHTAIBHOE TTOIYdEHHE IIEKTPOMAarHUTHBIX BOJH. CyIlecTBOBaHHE
9IIEKTPOMATrHATHBIX BOJIH KaK CJIEJICTBHE ypaBHEHNIT MakcBermia.
JucdepennuanbHoe ypaBHEHHE HIEKTPOMATHUTHON BOIHBL CBSI3b MEXTY
BEKTOPAMH HAIPSDKEHHOCTH 3JIEKTPUYECKOTO U MAarHUTHOTO HOJICH B
AIIEKTPOMArHATHOH BoJHE. [IperoMiIeHre 31eKTpOMarHUTHBIX BOJIH Ha TPAHHIIE
paszena IByX cpeA. DHeprus X UMILYJIbC 3JeKTPOMATHUTHBIX BOJIH.

/JTex/
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HccnenoBanue 3aTyXaroIuX KoebaHuii B kosiebaTensHOM KoHTYpe /J1ab/

Pazgen 5. OIITUKA

5.1

T'EOMETPUYECKA S OIITUKA.

IonsTHE cBETOBOTO JTy4a. 3aKOH MPIMOIMHEHHOTO PaCHpOCTPaHEHHs CBETOBBIX
JTyded B OTHOPOJIHBIX Cpefax. 3aKOH OTPaXKEHHs. 3aKOH MPEITOMIICHHS.
IIpunnun ®@epma. I[lonHoe oTpaxenue. LleHTpUPOBAaHHBIE ONTUYECKUE CUCTEMBI.
[IpenomieHne CBETOBBIX JIyuell Ha MOBEPXHOCTH CHEepPUIEcKOro 3epKana.
IMpenominenue cBera Ha chepuIecKOi TOBEPXHOCTH paszena AByX cpea. ToHkne
TUH3BL. 1300paxkeHHe IPEAMETOB ¢ ITOMOIIBI0 TNH3. OCHOBHBIE
(hoToMeTpUYIECcKHEe BETUIHNHBI.

/JTex/
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DJeKTpOMarHuTHBIC KOJIeOaHus U BOJHEL. [ eomeTpuueckas onruka /I1p/

53

WHTEPO®EPEHIIVA N1 JUDPAKINS CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJH. MIHTEp(depeHIus cBeTa,
YCIOBHE MakCUMYoB U MUHUMYMOB. OnbIT FOHTa. HTepdhepenys caera B
TOHKHX IICHKaX ¥ IuacTuHKax. Onpenenenne qudpaxmaun. [Ipuammn [roifrenca
-®penemnsa. Meron 308 @penens. udpakius Openenst Ha KPYIIIOM OTBEPCTHU H
nucke. Judpakuus Opaynrodepa Ha onHoit menu. Audpakuus Opayarodepa
Ha IU(GPaKIHOHHON PEIIeTKE.

/JTex/
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JUCIIEPCHA U ITIOJIAPU3ALINS CBETA

Hucnepcust cBeta. DeKTpOHHAs TeOpHUs AUCTepcuu cBeTa. EcTecTBeHHBIH U
MOJISIpU30BaHHbIN cBeT. [Tonspusanus cBeTa Npu OTPaKEHUU U IPETOMIICHUH Ha
TpaHMLE IBYX AUIIEKTPUKOB. [IpoxoxaeHue cBETa Yepe3 aHU30TPOIIHBIE
kpucTamisl. [Tonspu3annoHHble IPU3MBI U MIOIAPOUIBL. 3aKk0H Mamroca. AHamU3
MOJISIPU30BAHHOTO CBETA. BpallieHne miockocT NoNspHU3alii.

/JTex/

5.5

Boxnosas ontuka /TIp/

5.6

Wnrepdepennus csera. Oneit IOHTa. (M3MepeHne JIHHHBI CBETOBOM BOJIHBI C
MIOMOIIBIO T (paKINOHHON penteTkn). (OnpeneneHue nokasaress IpeToMICHHsS]
CTEKJIa C TIOMOIIBIO MUKpOcKona). /J1ab/

5.7

IIpoBepka 3akoHa Maitoca. (OmnpeneneHue KodpQuineHTa morIomIeHUS
mpo3paunsix Ted). (OnpeneneHue yria HoIHON mossipu3anun). /J1a6/




Pazgen 6. JIEMEHTBI CIEHUAJIBHOU TEOPUHA
OTHOCHUTEJBHOCTH

6.1

IMocrynats! cnenuansHOM TeOpuH oTHOCUTENbHOCTH. [IpeoOpa3zoBanns
Jlopenna. Ciencrsus u3 mpeodpa3oBanuii Jlopenma. MHTepBan Mmexy
coObITusAMHU. VIMITyNbC B CIIEMUANBHON TEOPUH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PENATHUBUCTCKON TUHAMHUKH MaTepHaIbHONW TOUKU. DHEPTHs B
CTICIMATEHON TEOPHH OTHOCHTENbHOCTH. /Cp/

Pazgen 7. KBAHTOBASI ®U3UKA

7.1

KBAHTOBAZ OIITUKA

TennoBoe u3nmydeHue u ero xapakTepucTuky. 3akoH Kupxroda. 3akoHst
Credana - Borerivana u cmemenus Buna. @opmyner Penes-/[xunca u [Tnanka.
I'mmotesa ITnanka. @otousl. DoTorddexT. YpapHerne DitHmTeiHA 11
BHeIHero ¢potodddexra. JHeprust U UMITyNbC GpoToHa. JlaBineHue caera.
Oddexr Komnrona u ero snemenTapHas Teopusi. EAMHCTBO KOPITyCKYIISIPHBIX 1
BOJTHOBBIX CBOHCTB 3JIEKTPOMAarHUTHOTO M3ITydeHHUS.

/JTex/

7.2

KsanToBas onrtuxka /I1p/

7.3

3JIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOU ®U3UKHN
Crnektpsl aToMOB 1 MoJiekynn. CriekTp atoma Bojopoaa. Teopus aToma BoJopoaa
o bopy. I'unotesa ae bpoiinsa. CpoiictBa BonH ae bpoitnsa. CooTHoIIeHHEe
HeorpezeneHHocTel ['elizenOepra. BonHoBast hyHKUNS U ee BEpOSITHOCTHAS
nHTepnperarys. HabmronaemMple BeTMYMHEI B KBAHTOBOH MEXaHHUKE U FIX
m3mepenus. O6mee ypasaenue llpenunrepa. CrampioHapHOE ypaBHEHHE
[penunrepa. [IBmxenne cBOOOIHOM YyacTHIbl. J[BHXKEHHE B IOTCHIIUATBHON
sme. [ToTeHnmaneHeI 6apbep. ['apMoHMYeckHit ocnmnIaTOp. ATOM BOJOPOAa B
KBaHTOBOM MexaHuke. CruH 31ekrpoHa. CiuHOBOE KBaHTOBOE uucno. [IpunHnun
HEepa3INYUMOCTH TOXKIECTBEHHBIX YacTull. DepMHOHBI U 0030HEL.
Ieproanueckas cucrema sneMeHToB MeHeneesa.

/JTex/
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OeMeHTHI KBAaHTOBOH MEXaHWKN M aTOMHOW ¢m3uku /I1p/

7.5

Ormnpenienenre TeMIepaTypHO# 3aBUCMMOCTH HHTEHCUBHOCTH M3Ty4I€HUS HUTH
namnbl HakanuBauus.(Potosddexr.) /J1ad/

Pazgen 8. DUSUKA ATOMHOTI'O AAPA U JIEMEHTAPHbBIX YACTHUILL

8.1

OJIEMEHTHBI ®U3MKN ATOMHOTI O S1/IPA

Jedext Maccel u 93Heprus cBsi3u sapa. CIUH sapa U €r0 MArHUTHBIA MOMEHT.
SAnepusie cunbl. Monienu sinpa. PagunoakTuBHOE U3JTydEHHE U €r0 BUJIBL. -
pacnaj. -u3JIydeHHe. -u3JlydeHue. SaepHbie peakiiii U UX OCHOBHBIE THIIBI.
Peaxuus nenenus sapa. Llennas peakius nenenus. Peakuus cuHTe3a aTOMHBIX
sanep.

/Jlex/

8.2

OJIEMEHTBI ®M3UKIN SJIEMEHTAPHBIX YACTUIL]

Knaccel anemMeHTapHBIX YacTHUIl U BUIBI X B3auMojeicTBuid. Kiaccudukarus
JNIeMEHTapHbIX JacTull. [IpHHIUN Hepa3MMUMMOCTH TOXKIECTBEHHBIX YaCTHII.
CruH U Apyrue KBaHTOBbIE YUCIIA 3JIEMEHTAPHbIX. YacTUIbl U aHTUYACTULIBL.
Bo3oHs! 11 hepMHOHEL. ApOHBI U Me30HH!. JlenToHsL. [Ipomexyrodnbie 0030HEI.
KBapku 1 1i1100HBI.

/Cp/

83

DJIeKTpOMarHUTHBIC KoJieOaHwst 1 BOJHEI /TIp/

Paznen 9. CAMOCTOSATEJIBHASI PABOTA

9.1

IMoaroToBka K siexiusim /Cp/

18

9.2

IMoaroToBka k taboparopHsiM pabotam /Cp/

18

9.3

[HoaroToBka k mpakTuueckuM 3aHsaTusaM /Cp/

18

9.4

BeimosHeHne KOHTpOJIbHOM padoTh! /Cp/

8,6

9.5

IoaroToBka k 3auery /Cp/

8,75

9.6

IToaroToBka k sexiusim /Cp/




9.7 IMoaroroska k mpakTHuecKuM 3aHATHsIM /Cp/ 2 16

9.8 IMoaroToBka Kk ylabopatopHbiM pabotam /Cp/ 2 16

9.9 BrmonaeHne KoHTponbHOH padoTsr /Cp/ 2 8,6

Paszngen 10. KoHTaKkTHBIE Yachl HA ATTECTALUIO

10.1 KonrponsHas padora /KA/ 1 0,4
10.2 3auer /KA/ 1 0,25
10.3 KontponsHas pabora /KA/ 2 0,4
10.4 Koncymnpramus nepen sxzamenom /KD/ 2 2

10.5 Dx3amen /KD/ 2 0,35

5. OIEHOYHBIE MATEPHAJIbBI

OueHOYHbIe MaTepHalbl Ul IPOBEICHNUS IPOMEXYTOYHON aTTECTAlMU O0YJaIOMUXCsl IPUBEICHBI B IIPHIIOKEHHH K
paboueii mporpaMMe TUCHUILIHHBL.

@DOpMBI M BHIBI TEKYIIEr0 KOHTPOJISA IO AUCHIUIUINHE (MOIYIIO), BHIBI 3aJJaHUH, KDUTEPHUH WX OI[CHUBAHUS,
pacmpeneneHue 6aIoB IO BUIAM TEKYIIETO KOHTPOJIS pa3pabaThIBAIOTCS IPEToaBaTeNieM AUCIUILIHHEL C yIEeTOM €€ CIIeU(UKH 1
JOBOZATCS JI0 CBEJICHHS 00yJaromuXcsl Ha IEPBOM y4EOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIEBaEMOCTH OCYIIECTBIISETCS MIPENoAaBaTeIeM JUCIUILIAHEI (MOAYIIA), KaK HMPaBHIIO, C
ucronp3oBanreM DMOC min myTeM IMpoBEepKH MHCBMEHHBIX Pa0doT, IPEIyCMOTPEHHBIX PA00YHMH POTrpaMMaMHy AUCIUILTIH B
paMKax KOHTAaKTHOH paboThl M CAMOCTOSATENBHON paboThl oO0ydarommxcs. s pukcupoBaHus pe3y/IbTaTOB TEKYIIETO KOHTPOJIS
MoxeT ucnomnssopaTbes DMOC.

6. YAEBHO-METOAWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHad JIMTepaTypa

ABTOpBL, COCTaBUTENU 3armaBue W3natensc Om. axpec
TBO, TOJ
JI1.1 |Cagennes 1. B. Kypc o6meit pusuku. T. 3. KBanToBas ontuka. ATOMHas CaHKT- https://e.lanbook.com/bg
(usnka. dusnka TBepIoro Tena. Ou3nKa aTOMHOTO sApa U [etepOyp
9JIEMEHTAPHBIX YaCcTHUI: ydeOHOe mocoome r: Jlans,
2018
JI1.2 | Cagenbes 1. B. Kypc o6meit pusuku. T. 2. DIEKTpHUUECTBO U MarHETU3M. CaHKT- https://e.lanbook.com/bg
Bonuel. Ontuka: yaedbHoe mocobue [etepOyp
r: Jlanp,
2018
JI1.3 | Casenbes 1. B. Kypc o6meit pusuku. T. 1. Mexanuka. MosekyrsipHast CaHkT- https://e.lanbook.com/bg
¢usmka: yaeOGHOE mocodue ITetepbyp
r: Jlans,
2019




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, I'OJ1
JI1.4 |YeptoB A.T., O6mas usnka Mocksa: | http://www.book.ru/bool
Bopo0OreB A A., KnoPyc,
Makxkapos E.®., 2020
Oszepos P. I1., Xpomos
B.1.
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue Wsnatensc On. agpec
TBO, TOJ
JI2.1 |Ianxapua W.IT., Oobmas ¢usnka. COOpHUK 3a71a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Ky6apes C.1., 2019
Pa3unosa C.M.
JI2.2 [BopobOneB A.A., 3agauHnK 0 usuke Mocksa: | http://www.book.ru/bool
UeptoB AT KuoPyc,
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

EcrecTBenHOHAyuHBIN 00pazoBaTenbHbIi mopTai: http://en.edu.ru/

6.2.2.2

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

6.2.2.3

KoncynbranT miroc

6.2.2.4

T'apant ACITMXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIA)

7.1

V4eOHble ayqUTOPHH AJIs MPOBEACHHUS 3aHATHIA JIGKIMOHHOTO THIIA, YKOMIUICKTOBAHHBIE CIICLHAIN3HPOBAHHOM
MeOeITbI0 M TEXHUIECKUMHE CPEICTBAMH O0YdEHHS: MyJIbTUMEANITHOE 000pYIOBaHNE IS TPEAOCTABICHUS YIeOHOU
nH(pOpManKH OOJIBIIOI ayTUTOPUH H/UIH 3BYKOYCIIIMBAOIIEe 000pyAOBaHNe (CTAIIMOHAPHOE HIIH TIEPEHOCHOE).

7.2

Y4eOHBIe ayTUTOPUH AJIS IPOBEACHHS 3aHATHH CEMHHAPCKOTO TUIIA, TPYIIIOBEIX W HHAWBUIYaJIbHBIX KOHCYIIBTAINH,
TEKYIIEr0 KOHTPOJIS ¥ IPOMEKYTOYHOH aTTeCTalllH, yKOMIUICKTOBAHHbIE CIICIMAIN3HPOBAHHON MeOETbI0 1
TEXHUYECKHMH CPEICTBAMH 00yUCHUSI: MYJIbTUMEANIHOE 000pyI0BaHNE W/MIIN 3ByKOYCHIIMBAIOIIee 000pyI0BaHIEe
(cTanMoHapHOE WM IIEPEHOCHOE)

7.3

IToMereHus U1 CaMOCTOSITENEHOM PabOTHI, OCHAILICHHBIE KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO TIOAKITFOYCHHS K
cet "MHTEepHET" M 00€ECIIeueHneM JOCTYIIa B AJIEKTPOHHYIO HH(POpMamOHHO-00pa30BaTENbHYIO CpeLy YHUBEPCHTETA.

7.4

IMoMmenteHust A1 XpaHESHHs ¥ PO(HITaKTHYECKOTO 00CTy)KUBaHUS yIeOHOTO 000pyIOBaHU

7.5

JlabopaTopuu, OCHAIIICHHBIE CIIEIUAIBHBIM Ja00PaTOPHBIM 000PYIOBAHUEM:

7.6

JlabopaTopust MeXaHHKH, BKIFOJalomast: 670K 31ekTpoHHBIH @M 1/1, mammHa AtByna @M1 1, masTHHK MakcBemia
®M12, yausepcambHbIH MasTHHK DM 13, masTHrk O6epbexa DM 14, moxyns FOura n Mmoayns cisura ®M 19,
coynapenue mapoB ®M17;

7.7

JlaGopaTopus dIIEKTpUIECTBa U MarHeTH3Ma, BKIrodaromast: creHasl TKO anekTpudecTBa 1 MarHeTu3mMa, B TOM YHCIIe
ocumiorpagsl C1-94, reHepaTopsl CUTHATIOB HU3KOYacTOTHBIC 1'3-118, HCTOYHUKY MUTAHUS, Mara3uHbl COMPOTHBICHUH,
Habop Moynei OI13;




7.8

JlaGopaTopusi ONTHKH, BKITIOUAIOMIasi KOMIUIEKT ONTHYecKoro obopynoBanus PMC, B ToM uncie: 6a3sl ONTHIECKOit
CKaMbH, MOJIYIPOBOJAHUKOBBIC JIa3€Phl C FOCTUPOBOYHBIM MOIYIEM, (DOTONPHUEMHUKH, HA0OD JIMH3, KPAHbI C MACIITAOHOM
ceTkoi; aBroTpanchopmaTop ogrodasusii JIATP-2,5; koMrutekT (osummii.




