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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: | F1.0.10

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 | HaBBIKAMM IPUMEHEHHSI OCHOBHBIX MOHATHH M 3aKOHOB KJIACCHYECKOH M COBPEMEHHOM (DM3UKHM JUISl PEIICHUS IPEIMETHO-
IpOQHIBHBIX 33/1aY;

3.3.2 | HaBabIKaMM IPUMEHEHHS METOJJOB TEOPETHUYECKOTO M 3KCIIEPHMEHTAIBHOTO HCCICA0BAHMS (PU3HUECKUX OOBEKTOB,
IIPOIIECCOB U SBJIICHUH, HaBBIKAMH IIPOBENICHNS (PU3MUECKIX 3KCIEPUMEHTOB I10 3aJJaHHON METOANKe U 00pabOTKH MX

pe3ybTaToB
4. CTPYKTYPA U COAEP’ KAHME JUCHUIIJIUHBI (MO AYJIS)
Kox HaumeHnoBanue pa3jiejioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | IIpumeyanue
3aHATHSA / Kype

Paznen 1. PUZNYECKHUE OCHOBBI MEXAHUKHA




1.1

KNHEMATHUKA MATEPUAJIBHOU TOUKU IIpenmer u
METO/bl MEXaHUKHU. MoJeny MaTepuaabHOM TOUKU U TBepaoro Tena. [lonstue
CHCTEMBI OTCUeTa. BEKTOPHOE U KOOPJMHATHOE OIIMCAHUE JIBUXKEHUS
MaTepuanbHOi Toukd. OCHOBHBIC KHHEMATHIECKUE XaPAKTEPUCTHKH
MaTepUaJIbHOM TOUKH: paJuyc-BEKTOp, IIepeMelleHIe, TPOUICHHbIH MMyTh,
CpelHsIs U MTHOBEHHAs! CKOPOCTb, CPEIHEE M MTHOBEHHOE YCKOPEHHE,
TaHTCHLIUAJILHOE U HOPMaJIbHOE YCKOpeHUe. BpalaTenbHoe qBIKEHNE
MaTepUallbHON TOYKH. BEKTOPBI yIila IOBOPOTA, YIIIOBOM CKOPOCTHU H YITIOBOIO
yckopeHust. CBSI3b MEXIy YIJIOBBIMH U JIMHEHHBIMH BelMUUHAMU. /JIex/

1.2

Ormpezienenye MIOTHOCTH TBEPAOTO Tela MPaBUIIbHON reOMeTPUYECKON
¢dopmbr. /J1ab/

1.3

Kunemartnka matepuansHoii Touxn /T1p/

1.4

OCHOBbBI JMHAMUKHU [TOCTYITATEJIBHOT'O ABVXXEHIM S TEJIA
IToctynarensHoe axenue. [leprrit 3akoH HetoroHa. [TonsiTHE MHEPTHOH
Maccel Tena. Bropoii 3axon HetoroHa u nonsarue cuibl. Tperuit 3akoH HproroHa.
Bugst cun. Cuita TSKeCTH, CHIa BCEMHPHOTO TSTOTEHHS, CUJIA YIPYrOCTH, CHIIa
Tpenus. HenmHepumaneHble cucTeMbl oTcueTa. L{eHTpoOeKHbIe CHIIBI HHEPLUH U
cuisl Kopronuca. /Jlex/

1.5

OCHOBEI AWHAMHWKU TOCTYNATEIIBHOTO ABUKCHUA TEIIa /Hp/

1.6

W3y4eHre 3aKOHOB MOCTYMATENFHOTO IBHKEHUS C TOMOIIIBIO MAIITHHBI
ATtByna. /J1a6/

1.7

3AKOHBI UIBMEHEHUA 1 COXPAHEHUWA UMITYJIBCA, SHEPTUU U
MOMEHTA UMITYJIbCA Wmrrymnsc
MaTepUalbHOI TOUKH U MEXaHUYECKOIl CHCTEMBI, 3aKOH €ro H3MEHEHHS U
coxpaHeHus. LIeHTp Macc MEXaHUUECKOH CUCTEMBI U YPAaBHEHHUE €ro ABMKEHUSI.
Kunerndeckas sHeprus 1 3akoH ee u3MeHeHus. KoHcepBaTUBHBIE U
HEKOHcepBaTHBHBIC CHIEL. [loTeHIanbHast sHeprus. CBA3b MEXIY
MOTEHIMATILHON SHEprueil u cuiaoi. 3aKOH U3MEHEHHSI U COXPaHEHUs MOJIHOM
MeXaHWYECKOH SHEPIUU cUcTEMBbl. MOMEHT HMITy/IbCa MaTEPUAIBLHON TOUKH U
MEXaHUIECKOW CHCTEMBI, 3aKOH €ro N3MEHEHUs U coXpaHeHus. /JIex/

1.8

3aKOoHBI H3MEHEHUS M COXPAHCHUS UMITYNbCa, JHEPTUH M MOMEHTA
umnynsca /TIp/

1.9

IIpoBepka 3aKOHOB COXPaHEHHUS HMITYJIbCa U SHEPTHH IIPH coynapeHuu ten /J1ab/

1.10

JANHAMUKA BPAILIATEJIBHOT'O AIBMXEHM S TBEPAOI'O TEJIA
OCHOBHOH 3aKOH BPAIIATEIBHOTO JBIDKEHHUS TBEPAOTO TENIa BOKPYT
HENOoABWKHOU ocl. MOMEHT uHepuuu. BeruncieHue MOMEHTOB HHEPLIUU
OJIHOPOJHBIX CUMMETpUYHBIX Tejl. Teopema [lITelinepa u ee nmpumeHeHue.

Kunerndeckas 3Heprus BpalaTelbHOIO ABUKEHUS TBEPIOTO Tela.
/JTex/

JuHaMuKa BpaliaTeNsHOTO ABMKEHUs TBepaoro Tena /IIp/

I/I3yquI/Ie JAVMHAaMHWKH BPpallaTCIbHOTO ABUKCHHNS C IOMOIIBIO MasiTHUKA
Ob6epOexa. /J1ad/

1.13

Masitauk Makceuia. OmnpeiesieHre MOMEHTa HHEPLMHU Tell U [IPOBEpKa 3aKoHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHMWYECKHE KOJIEBAHUA

Onpenenenue koyiedanuil. XapakTepUCTUKN TapMOHUIESCKUX KOJICOaHU.
Dopmyna CIIOKEHUS ABYX TApPMOHUUYECKUX KonebaHui. [Ipumepst
KoJ1e0aTeNbHBIX CUCTEM: NPYKUHHBIH, MaTeMaTHYeCKUil 1 PU3NIECKHIA
MasiTHUKH. Y PaBHEHUE 3aTyXaloIMX KOJIeOaHHUH 1 ero peueHune.
XapaKTepHUCTHUKH 3aTYXarOMUX KOIeOaH!H. Y paBHEHUE BBIHYXICHHBIX
KoJsie0aHMI O] 1eHCTBHEM TapMOHIUECKU U3MEHSIOMIEHCS BHEIIHEH CUIIBI U €T0
pelienue. SIBneHne pe3oHaHca.

/JTex/

1.15

Mexannueckue konebanus /I1p/

1.16

OmnpejesnieHrne YCKOPEHHs: CBOOOIHOTO MaACHHS P HOMOIIYA MaTEMAaTHIECKOTO
MasTHuKka. /J1a6/

OmnpeneneHre MOy CIBHTA C IOMOIIBIO IPY)KUHHOTO MasiTHUKa. /J1ab/

Paspen 2. TEPMOJNHAMUKA U MOJIEKYJISAPHAA ®U3UKA




2.1

OJIEMEHTBI TEPMOANHAMMKU OcHOBHBIE
olnpeeNieHHs U MOHATUS TepMOoAuHaMuUKK. HyneBoe Hayaio TepMOoIMHAMUKY U
MIOHSATHE TeMITepaTyphl. TepMoarnHaMuUeckne GYHKINU cocTostHuA. [lepBoe
Hayaso TepMmoauHaMuku. TernoemkocTs. M3onpoueccsl. Bropoe nauano
TEPMOJIMHAMUKHU B pa3inyHbIX GopMynupoBKax. [ToHsATHE TEIIOBON MAIlIUHEI.
KIIJ] Tennooii mammael. [ukn Kapao u reopema Kapno. HepaBeHcTBo
Knaysmyca. Outponus. Tperbe Hauano TepMOTUHAMUKH. /JIek/

2.2

OnemenTs! TepmoanHaMuk /I1p/
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Omnpenenenne ko3 QuUIEeHTa BI3KOCTH KUIKOCTH 110 Metony Crokca. /J1ab/

2.4

OJIEMEHTHI CTATUCTUYECKOU OU3UKU.

OCHOBHBIC ITOJIOXKEHHSI KHHETUIECKOH TEOpHH UACATFHOTO Ta3a. Y paBHEHHS
COCTOSIHUS MJICAJIbHOTO U PEATBHOTO ra3a. YpaBHEHUE KUHETUYECKOH TEOpUn
ra3oB Ajs naBieHus. @a3oBoe nmpocTpaHcTBO. OyHKIMS paclpeeeHus.
Knaccuueckas u kBaHTOBast craTuctuka. Pacrpenenenne Makcpemna.
Bapomerpuueckas popmyna. Pacnpenenenue bonpumana. [lonsrue o
KBaHTOBOM cratuctuke bo3ze-OitHmTeiina u ®epmu-/Iupaka. CBsA3b SHTPOIUH C
TEPMOIMHAMUYECKOM BEPOSTHOCTBIO. SIBIICHUS IIEpEHOCA.

/J1ex/

2.5

OmnpejiesieHre OTHOIICHHUS TEIIIOEMKOCTEH ra3a METOI0M a1HabaTHIeCKOTO
pacupenus. /J1a6/

2.6

DJeMeHThI cTaTuCTHYeCcKoi (usuku /TIp/

Paznen 3. JJIEKTPUYECTBO U MATHETU3M

3.1

SJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

OneKTpUUECKuil 3apsif U dNEKTpoCcTaTHYECKOE noJie. HampskeHHOCTh 1
MOTEHIMAJ 3JIEKTPOCTATUUECKOTO 10J1s1. CBOMCTBO CyNEepHO3ULUH JJIs
ANIEKTPOCTATHUYECKUX MOJIeH. CBsI3b MKy HANPSHKEHHOCTHIO
INEKTPOCTATHYECKOTO MOJIS U MOTeHIHanoM. [IoTok BekTopa Halps»KeHHOCTH
JNIEKTPHYECKOTO MOJIs Yepe3 MOBEPXHOCTh U TeopeMa ["aycca. IIpumenenne
TeopeMsl ['aycca k pacdeTy aseKTpocTaTHUECKUX 1oJieil. Teopema o LUpKyIsauuu
JUISL BEKTOPA HAIIPSXKEHHOCTH AIIEKTPUIECKOTO MOJISL.

/J1ex/
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OJIEKTPOCTATHUYECKOE ITOJIE B I[TIPOBOJHUKAX U INSJIEKTPUKAX
DNEKTPUYECKUH TUTOIb U 3JIEKTPUUECKUN AUMOIBHBIH MOMEHT. J{unobHbIe
MOMEHTBI MOJIEKYJ JU3JIeKTpHKa. [1oJsipHbIe U HETIOJIIPHbIE AUAIEKTPUKU.
Honspuzauus ausnexTpukos. Bektop nonspuzauuu. Teopema ["aycca s
BEKTOpa NoJisgpu3anuu. Bekrop 31eKTpuuecKoro cMeleHus. Y cloBus Ha
TpaHule IBYX IUAIEKTPUKOB. [IpOBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
DIEeKTPOEMKOCTh YEAUHEHHOTO MPpoBoIHNKA. KOHIeHCATOPBl. DHEPrHs CHCTEMBbI
3apsI0B U AIEKTPUYECKOTO TIOJISL.

/J1ex/
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DIEeKTPOCTaTUIECKOE T0JIe B BaKyyMe 1 Bemectse /I1p/

3.4

HccnenoBanue saekTpocTaTnieckux nojei. (M3ydenue 3akona Oma.) /J1a6/

3.5

MNOCTOAHHBIN JIEKTPMYECKNU TOK

YcnoBus CyIIecCTBOBAHUS TOCTOSHHOTO 3IEKTPUYECKOro Toka. Cuna u
IUIOTHOCTb TOKA. YpaBHEHHE HENPEPBIBHOCTU. 3akoH OMa 1 0JHOPOIHOTO
y4acTKa Leny. DIEKTPOABIKYILAsl crila U HanpsbkeHue. 3akoH OMa 11t
HEOAHOPOIHOTO yuacTka renu. [Tpasuma Kupxroda. IIpumepsr pacuera
Pa3BETBIICHHBIX JIEKTPUUYECKUX Lienel ¢ moMoIkio mpaBui Kupxroda. Pabora u
MOIIHOCTh TOKa. 3akoH JIxxoyns-JleHna.

/JTex/

3.6

IMocrosHAEIH 3nekTpudeckuii Tox /TIp/




3.7

IMOCTOSAHHOE MATHUTHOE IIOJIE B BAKYYME U BEIIIECTBE
MarnuTHas unaykius. 3akoH buo-Casapa-Jlannaca, MarHUTHOE 1oJIe
JBIKYIIErocs 3apsna, cuna Jlopenna, 3akoH Amnepa. Teopema o HUpKyIsnuu
Ul BEKTOpa MarHUTHOM MHAYKIUY U ee IpuMeHenue. Teopema I'aycca nist
MarHUTHOTO MOJIS.

MarHuTHble MOMEHTBI aTOMOB M MOJIEKYI. BEKTOp HaMarHMYEeHHOCTH BEILECTBA.
Teopema 0 IMPKYIALMU AJI BEKTOpAa HAMarHH4EHHOCTH. MarnuTHast
BOCIIPMMMYHMBOCTb U MarHUTHAS IPOHULIAEMOCTH BenlecTBa. HanpsxkeHHOCTD
MarHuTHoro nois. Teopema o HUPKYISILMYU JJ1s1 BEKTOPBI HAMPSXKEHHOCTH
MAarHUTHOTO NOJIS. Y CJIOBUS U1 MarHUTHOTO IIOJIs HA TPaHUIIEe pa3ielia AByX
cpen. Jluamarneruky, napamaraetuku. @eppomarseTuku. MarHuTHbIN

ructepesuc. Temneparypa Kiopu. ITpupona peppomarneruszma.
/JTex/

3.8

ITocrostHHOE MarHUTHOE TOJIe B Bakyyme H Bennectse /I1p/
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OmnpejiesieHre OTHOIICHHUS 3apsiia YIEKTPOHA K €T0 Macce METOI0M MarHeTPOHa.
(Onpenenenne ropu30HTANBHOM COCTABIISIONICH HHAYKIIMH MATHUTHOTO MOJISI
3emmn) /J1a6/

3.10

Omnpenernenne pabOTH BBIX0/1A IEKTPOHOB U3 MeTaia. /J1ab/

3.11

QJIEKTPOAUHAMUKA

3aKOH IeKTpOMarHUTHOW MHAYKIMH. [IpaBuiio Jlenna. CriocoObl H3MEHEHHS
MarHUTHOTO MOTOKa. [Iprpo/ia 371eKTpOMarHuTHOW WHAYKITUH. SIBIeHue
caMOMHIyKUMHU. MHaykTuBHOCTh. B3aumuast nnaykius. Bzaumuas
UHAYKTUBHOCTB. TeopeMa B3auMHOCTH. ToK cMmelieHus. Teopema 0 HUPKYIALUN
MAarHUTHOIO I0JISl B CIydae MPUCYTCTBUSI IEPEMEHHBIX IEKTPUUECKUX HOJIEH.
YpapHenuss MakcBesuia B HHTerpanbHoi ¢popme. /JIex/

3.12

Onexrpoaunamuka /IIp/

3.13

Wzydenue sBaeHus B3auMHOM nHAYKUUH.(CHATHE KPUBOIl HAMarHMUMBaHUS U
MIETJIU THCTEepe3rca ¢ MOMOIIBIo ocuiutorpada.) /J1ad/

Pazgen 4. KOJIEBAHUS 1 BOJIHbI

4.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebarensupiit KOHTYp. CBOOOIHBIE HE3aTyXalOLINE U 3aTyXalOIUe
rapMOHHYEcKue KonebaHus B KosiebaTeabHOM KOHTYpe. DopMyra 11t nepruoza
KosieOaHMi. BEIHYK/I€HHBIE TAPMOHNYECKHE KOJIeOaHHs B KOJieOaTeNbHOM
KOHTYpe. SIBnenue pe3oHanca. [lepeMeHHBI TOK. AKTUBHOE, HHAYKTUBHOE U
€MKOCTHOE COIPOTHBIICHUE B LIEIIH IIEPEMEHHOT0 ToKa. PaboTa 1 MOILIHOCTE B
IIeTIN TTIePEeMEHHOTO ToKa. JleiicTByromee 3HaYeHIE TOKa W HANPSDKEHNUS.

/JTex/

4.2

SJIEKTPOMATHUTHBIE BOJIHBI

DKCIepUMEHTAIBHOE TTOIYdEHHE JIEKTPOMAarHUTHBIX BOJH. CyIlecTBOBaHHE
QIIEKTPOMATrHATHBIX BOJIH KaK CJIEJICTBHE ypaBHEHNIT MakcBerma.
JuddepennmanbHoe ypaBHCHHE HIEKTPOMATHUTHON BOHBL CBSI3b MEXTY
BEKTOPAMH HAIPSDKEHHOCTH 3JIEKTPUYECKOT0 U MAarHUTHOTO HOJICH B
3JIEKTPOMarHUTHOH BoJHE. [IpenoMiieHne 31eKTpOMarHUTHEIX BOJIH Ha TPaHUIIE
paszerna IByX cpeA. DHeprus U UMILYIbC 3JIeKTPOMATHUTHBIX BOJIH.

/JTex/
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HccnenoBanue 3aTyxamomux Konebanui B konedarenbHoM KoHTYype /J1ab/

Pazgen 5. OIITUKA

5.1

I'EOMETPUYECKAS OIITUKA.

IonsTHE CBETOBOTO JTy4a. 3aKOH MPIMOIMHEHHOTO PacIpOCTPaHEHHs CBETOBBIX
JTyded B OTHOPOJIHBIX Cpefax. 3aKOH OTPaXKEHHs. 3aKOH MPEITOMIIECHHS.
IIpunnun ®@epma. I[lonHoe oTpaxenue. LleHTpUPOBaHHBIE ONTUYECKUE CUCTEMBI.
IIpenoMieHe CBETOBBIX JIydel Ha MOBEPXHOCTH CHEepUIecKoro 3epKana.
IMpenomineHue cBera Ha chepUIecKOi TIOBEPXHOCTH paszena AByX cpea. ToHkHe
TUH3BL 300paxkeHHe IPEAMETOB ¢ ITOMOIIBI0 TNH3. OCHOBHBIE
(hoTOMEeTpUYIECKHE BETHIHNHBI.

/JTex/
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DJeKTpOMarHuTHBIC KOJIeOaHus U BOJHEL. ['eomerpudeckas ontuka /I1p/




53

WHTEPO®EPEHIIUA N JUDPAKIIUA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. HTepdepennns caera,
yCIIOBHE MakcUMyoB 1 MUHUMYMOB. OmbiT FOHTa. MHTEpdepentus ceera B
TOHKHX IIIEHKaxX ¥ IactuHKax. Onpenenenne qudpakiw. [Ipuanun [roifrenca
-®Openens. Meton 30 @penens. Judpakuus Openens Ha KPyrJIoM OTBEPCTHH U
mucke. JTudpakius @payarodepa Ha ogHol mend. Judpakius Opayrarodepa
Ha TU(PaKINOHHOHN perIeTKe.

/JTex/
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JUCIEPCHUA U ITOJIAPU3ALINA CBETA

Jucnepcust cBeTa. DNEeKTPOHHAs TEOPHs AUCTIEpPCHU cBeTa. EcTecTBEHHBIH U
10JIIpU30BaHHbIN cBeT. [lospu3anust cBeTa Npu OTPAKEHUU U IIPEIOMIICHUN Ha
TpaHULE ABYX AUINEKTPUKOB. [IpoxoxaeHue cBeTa yepe3 aHu30TPOIIHBIE
kpucTamisl. [TonspusannoHHble IPU3MBI U MOISAPOUIbL. 3aKkOH Mantoca. AHamU3
MOJISIPU30BaHHOTO CBETA. BpallleHne miIockoCcTH NONIpH3aIiH.

/J1ex/

5.5

Boxnosas ontuka /TIp/

5.6

Wnreppepennus ceera. Onbit FOHTa. (M3MepeHne JTMHHBI CBETOBON BOJIHBI C
MTOMOTIBIO TU(PPAKINOHHOM penieTkr). (OnpeneneHre mokasaTemns MpeIoMICHUS
CTEKJIa C TTOMOIIBIO MUKpOcKoma). /J1ad/

5.7

ITposepxa 3akoHa Matoca. (Onpenenenue ko3¢ GHLIHEHTa TOTTOEHUS
mpo3pavHbiX Ten). (OnpeneneHue yriia NoMHON moysipusanun). /J1ad/

Paznen 6. 9JIEMEHTbBI CIIEIIUAJIBHOU TEOPUHN
OTHOCHUTEJBHOCTH

6.1

IMocTynats! criennanbHOM TeOpHH OTHOCHTENBHOCTH. [Ipeobpa3oBanms
Jlopenna. Crencrus u3 npeodpasosanuii Jlopermna. MuTepBan Mmexty
coObITHAMHU. VIMITyIIbC B ClIELIMANBHOM TEOPHH OTHOCUTENBHOCTH. OCHOBHOI
3aKOH PEJTHBUCTCKON TMHAMHIKH MAaTepHAIbHOW TOUKU. DHEPTHS B
CIeUaILHON TeOpUH OTHOCUTENbHOCTHU. /Cp/

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAZ OIITUKA

TeruroBoe U3ITydeHNE U €T0 XapaKTepUCTHKH. 3akoH Kupxroga. 3akoHBI
Credana - Bosprimana u cmemenns Buna. @opmyner Penes-/[xxunca u [Tnanka.
T'unoresa [Tnanka. @oronsr. Potordpdekr. YpaBHeHne DWHIITEHHA 11
BHelHero (GoTodddekra. DHeprHs U UMITYNIEC poToHA. J[aBieHue cBera.
O¢dexr Komnrona u ero anemeHTapHas Teopus. ETMHCTBO KOPITYCKYISIPHBIX U
BOJTHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3ITy4eHHUSI.

/J1ex/

7.2

KBanToBas onrtuka /I1p/
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OJIEMEHTBI KBAHTOBOU MEXAHUKHN 1 ATOMHOU ®U3NKHU
CnexTpsl aTOMOB 1 Mosekyl. CriekTp aToma Bojgopozaa. Teopust aromMa Bogopoa
o bopy. I'nnoresa ne bpoiins. CeoiictBa BouiH ae bpoiinsa. CootHomeHue
HeonpenenenHocteil ['eisendepra. BomHoBas GpyHKINA U ee BEpOSATHOCTHAS
uHTepnperarys. Habmronaemele BeTHYHHBI B KBAHTOBON MEXaHHUKE U X
n3mepenus. O6iee ypasuenue llIpenunrepa. CranpoHapHoe ypaBHEHHE
Hlpenunrepa. [IsmxeHne cBoOOOJHOI JacTHITH. [{BIKEHHE B TOTCHIIMATBHON
sive. [ToTeHnmanbHsIi Oapsep. 'apMOHIUECKHH OCIIMIIIATOP. ATOM BOZOPO/a B
KBaHTOBOH MexaHuke. CIuH 31ekTpoHa. CIHHOBOE KBaHTOBOE uKcio. [IpuHimn
HEPa3IMYNMOCTH TOXK/ICCTBEHHBIX YacThL]. DepMUOHBI 1 GO30HBI.
Ilepuonuueckas cucrema 31eMeHTOB MeHieneeBa.

/JTex/

7.4

OneMeHTHI KBaHTOBOI MEXaHUKU M aTOMHOM ¢u3uku /IIp/

7.5

OrmpenieneHue TeMIepaTypHOi 3aBUCHMOCTH HHTCHCUBHOCTH M3Ty4CHUS HUTH
JaMIbl HakanuBaHus. (M3ydeHne 3aKk0HOB TEIUIOBOTO H3ITyISHHUS C TIOMOIIBIO
SIPKOCTHOTO nupomeTpa.) /J1a6/

7.6

dotoappext. (CHATHE BOIBTAMIEPHOH, TIOKCAMIEPHON M CHEKTPaTbHON
XapaKTEepPUCTHK (OTOINIEMEHTA U OIpe/ieliecHHe PaboThl BHIXOAA
anektpoHa). /J1ab/

Paznen 8. PU3NKA ATOMHOI'O AJIPA U DJIEMEHTAPHBIX YACTUL




8.1 OJIEMEHTHI ®U3NKU ATOMHOT O SAIPA 2 2
Jedext maccel ¥ S3Heprus cBsi3u siapa. CIUH sIpa U €r0 MATHUTHBIA MOMEHT.
Snepusie cunbl. Moaenu snpa. PannoakTHBHOE M3TydEeHUE U €r0 BUABL. -
pacnaj. -u3jIydeHue. -u3llydeHue. SaepHble peakliui U UX OCHOBHBIE THUIIBI.
Peaxuus nenenus sapa. Llennas peakius nenenus. Peakuus cuHTe3a aTOMHBIX
sanep.

/J1ex/

8.2 OJIEMEHTHI ®U3UKU SJIEMEHTAPHBIX YACTUL] 2 2
Knaccel anemMeHTapHBIX YacTHIl U BUIBI X B3auMmoeicTBuid. Kiaccudukarms
3JIEMEHTApHBIX YyacTull. [IpMHIUI HEpa3TMUYUMOCTH TOXKIECTBEHHBIX YaCTHII.
CnuH u pyrue KBaHTOBBIE YMCIIA AJIEMEHTapHbIX. YacTHIIBI M aHTUYACTHULIBI.
Bo3ons! 1 hepMuOHEL. ATpoHEI U Me30HB!. JlenToHs!. [Ipomexyrounbie O030HHI.
KBapku 1 T51H00HBI.

/JTex/

8.3 DneMeHTHl (PU3UKK aTOMHOTO SIIpa 1 3JeMEeHTapHbIX yacTuil. /T1p/ 2 2

Pazgen 9. CAMOCTOSATEJIBHAS PABOTA

9.1 IMoaroToBka k siexiusim /Cp/ 1 9
9.2 IMoaroTtoBka k taboparopHsiM pabotam /Cp/ 1 18
9.3 IToaroToBka K MpakTHUECKUM 3aHsATHIM /Cp/ 1 18
9.4 BrImosHeHne KOHTPOIbHOM padoTs! /Cp/ 1 8,6
9.5 Ioaroroska k nexiusim /Cp/ 2 18
9.6 IMoaroToBka K mpakTHUeckuM 3aHsTHIM /Cp/ 2 18
9.7 IMoaroroBka k naboparopHsiM padotam /Cp/ 2 18
9.8 IToarotoBka k 3auety /Cp/ 2 8,75

Pa3zgen 10. KonTakTHbIe Yachbl HA ATTECTALMIO

10.1 Konrponsnas padora /KA/ 1 0,4
10.2 Koncynpramus nepen sx3amerom /KD/ 1 2

10.3 Ox3amen /KD/ 1 0,35
10.4 3ayer /KA/ 2 0,25

5. OIEHOYHBIE MATEPHAJIbBI

OueHOYHbIe MaTepHabl Ul IPOBEICHHUS IIPOMEXYTOYHON aTTeCTAlMU O0YJaIOMUXCs IPUBEICHBI B IIPHIIOKEHUH K
paboueii mporpaMMe TUCHUILIHHBL.

@DOpMBI M BHIBI TEKYIIEr0 KOHTPOJISA IO AUCHIHUILINHE (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 KOHTPOJb YCIIEBaEMOCTH OCYIIECTBIISETCS MIPENoAaBaTeleM JUCIUILIAHEI (MOAYIIA), KaK MpPaBHIIO, C
ucronp3oBanreM DMOC min myTeM IMpoBEepKH MHCBMEHHBIX Pa0doT, IPEIyCMOTPEHHBIX PA00YHMH POTrpaMMaMHy AUCIUILTIH B
paMKax KOHTAaKTHOH paboThl H CAaMOCTOSATENbHON paboThl oOyuaronuxcs. s pukcupoBaHus pe3y/IbTaTOB TEKYLIETO KOHTPOJIS
MoxeT ucnomnbsopaTbes DMOC.

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

6.1. Pexomenayemasi iuTeparypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpBIL, COCTaBUTENN 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI1.1 |Cagennes 1. B. Kypc o6meit pusuku. T. 3. KBanToBas ontuka. ATOMHas CaHKkT- https://e.lanbook.com/bg
(usnka. dusnka TBeporo Tena. Ou3nKa aTOMHOTO sipa H [etepOyp
AJIEMEHTAPHBIX YaCcTHUI: ydeOHOe mocodme r: Jlans,
2018
JI1.2 | Cagenbes 1. B. Kypc o6meit pusuku. T. 2. DIEKTpHUUECTBO U MarHETU3M. CaHkT- https://e.lanbook.com/bg
Bounael. Ontuka: yaedbHoe mocobue [etepOyp
r: Jlans,
2018
JI1.3 | Casenbes 1. B. Kypc o6meit pusuku. T. 1. Mexanuka. MosekyrsipHast CaHkT- https://e.lanbook.com/bg
¢u3mka: yaeOGHOE mocodue IMerepbyp
r: Jlans,
2019
JI1.4 |YeprtoB A.T., Oo6mas usnka Mocksa: | http://www.book.ru/bool
Bopo0OreB A A., KnoPyc,
Makxkapos E.®., 2020
Oszepos P. I1., Xpomos
B..
6.1.2. Jlono/iHUTE IbHAS JIUTEPATypa
ABTOPEI, COCTaBUTEITH 3arnaBue Wznarensc 3. anpec
TBO, TOJ1
JI2.1 |anxapus W.IT., Oobmas ¢usnka. COOpHUK 3a71a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Ky6apes C.1., 2019
Pazunosa C.M.
JI2.2 [Bopo0OneB A.A., 3agauHuK 0 pusuKe Mocksa: | http://www.book.ru/bool
UeptoB A.T'. KunoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOTMH, UCIIOJIb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1mo IMCUUIJInHe

(Mony.Jio)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOIO0 o0ecneyeHust




6.2.1.1

MS Office

6.2.2 Ilepeyenn npodeccuoHAIBHBIX 023 JaHHBIX U MH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAYUHBIN 00pa3oBaTebHbIN mopTai: http://en.edu.ru/

6222

MexayHapoaHas npodeccuoHanbHas 0a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbranT miroc

6224

Iapant ACITVXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MO YJISA)

7.1

Y4eOHBIC ayTUTOPUH IS IPOBEICHHS 3aHATHH JIEKIIMOHHOTO THIA, YKOMITIEKTOBAaHHBIE CIICIHATI3UPOBAaHHON
MeOeIbI0 M TEXHUYECKUMH CPEeICTBAMH O0YUIEHHS: MyIbTUMEANITHOE 000PyIOBaHKE IS TPEAOCTaBICHNS YIeOHOH
rHpopManuu O0JIBIION ayIUTOPUH U/ 3BYKOYCHIIMBAIOLee 000pynoBaHNe (CTALlMOHAPHOE UIIH NIEPEHOCHOE).

7.2

Y4eOHBIC ayTUTOPUH AT IPOBEACHHS 3aHATHH CEMHHAPCKOTO TUIIA, TPYIIIOBEIX U HHAWBUIYaIbHBIX KOHCYIIBTAIIH,
TEKYILEro KOHTPOJIS M TIPOMEXYTOYHON aTTECTAINH, YKOMIUIEKTOBAHHBIE CIIEIHATM3UPOBAHHON MeGENbIO H
TEXHUYECKHUMH CPEICTBaMK 00yUeHUsI: MyJIbTUMEANITHOE 000pYy/I0BaHHE H/HIIK 3ByKOYCHITHBAKOIIee 000pyI0BaHIEe
(cTranroHapHOE WK TIEPEHOCHOE)
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[TomermmeHuns I CAMOCTOSTENIFHOM PabOTHI, OCHAIICHHBIE KOMITBIOTEPHOM TEXHUKON C BO3MOKHOCTBIO TIOAKITFOYCHHS K
cet "MHTepHeT" 1 0becreueHreM JOCTYIa B AIEKTPOHHYI0 HH(POpMaLOHHO-00pa30BaTENbHYIO CPey YHHBEPCHUTETA.

7.4

Iomemenns i XpaHEHUS U TPOPHUIAKTHIECKOTO O0CTY)KUBaHHS YIeOHOTO 000pyAOBaHNS

1.5

JlabopaTopuu, OCHAICHHBIC CIICIHATBHBIM Ja00PaTOPHBIM 000PYIOBAHACM:

7.6

JlabopaTopus MEXaHUKH, BKIFOIAtomast: 6710k 31ekTpoHHb @M 1/1, mammaa ATByga @M1, mastHuk MakcBemia
OM12, ynusepcanbHblii MasTHUK @M 13, masTHUK OOepbeka @M 14, moayns FOnra u moayns capura ®M 19,
coynapenue mapos GDM17;

7.7

JlabopaTopus 3JEKTpUYECTBA U MarHeTU3Ma, BKITtodaromas: creHasl TKO amekTprdecTBa H MarHeTH3Ma, B TOM YHCIIE
ocrmuiorpagsr C1-94, reHepaTOphl CHTHAIOB HU3KOYAcTOTHBIC ['3-118, HCTOUHMKY MATAHUS, Mara3HHbI CONTPOTHBIICHHT,
Habop moxynei DIID;

7.8

JlabopaTopus ONTHKH, BKITIOYAIONIast KOMIUIEKT ONTHYecKoro obopynoBanus PMC, B ToM uucie: 6a3sl ONTHIECKOH
CKaMbH, HOTYIMPOBOAHUKOBBIE JIa3ePhl C FOCTUPOBOYHBIM MOIYIEM, (DOTONIPHUEMHUKH, HAOOP JIUH3, SKpaHbI C MACIITaOHOH
ceTkoit; aBroTpanchopmartop oaHodasubii JJATP-2,5; koMIutekT osuuii.




