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1. HEJIX OCBOEHUA TUCHHUIIIMHBI (MOJYJIS)

1.1

I_[eJ'IL IperiogaBaHus JUCOUILINHBI:

1.2

(dbopMupoBaHre y 00yJalomuXcsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHMST; HAYYHOTO MBIIICHHUS; IEJIOCTHOTO MPEACTABIICHUS O
(bM3UYECKUX 3aKOHAX OKPY)KAIOIIET0 MUPA B UX €IMHCTBE M B3aUMOCBS3U; HAaBBIKOB IIPMMEHEHHS HOJIOKEHUH (yHIaMEHTaIbHOM
(bV3HKY IPH PEIICHNH KOHKPETHBIX MPEAMETHO-TIPOMMITBHBIX 33129, TEOPETUUECKOM U MPaKTHYECKOW 0a3bl ISl YCIEIIHOTO
OCBOCHHS UMM CIIELUATBHBIX JUCIUIIIHH.

1.3

3amaun JUCIUITIINHBI:

1.4

— OCBOEHUE 00YJaIOIUMUCS 3HaHUH 00 OCHOBHBIX (DM3MUYECKUX SIBIEHUSX U IPOLECCAX, OCHOBHBIX (PU3MUECKUX BEIMYMHAX U
(bM3UYEeCKUX KOHCTaHTaX, OCHOBHBIX (PU3MUECKHX 3aKOHAX M TPAHHUILAX HX MPUMEHHUMOCTH, pyHIaMEHTAIBHBIX GU3HUECKUX
HKCIIEPUMEHTAX U UX POJIH B Pa3BUTHH HAYKH, HA3HAYEHUU ¥ NPUHLUNAX AEHCTBUA BaKHEHIINX (pu3nueckux npudopos;

1.5

— nproOpeTeHHe 00YYAIOIMMHUCS YMEHHUI 00BSCHUTh OCHOBHBIC HAOIIOIaEMBbIC TPUPOTHBIC U TEXHOTCHHBIC SBICHUS U 3P (EKThI
Ha 0a3e 3aKOHOB KJIACCUYECKOW U COBPEMEHHOW (DU3UKH;

1.6

— npuoOpeTeHne 00yYarOIIMMUCS YMEHUI U HABBIKOB UCIIOJIb30BaHUS METOIUKH (PU3MYECKUX U3MEPEHUH U 00paboTKH
OKCIIEPUMCHTAJIbHBIX TAHHBIX, UCIIOJIb30BAHUA METOIOB (I)I/ISI/I‘{GCKOFO MOJCIUPOBaHUA I PCHICHNUS KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHIECKUX 3a/1a4;

1.7

— nproOpeTeHHe 00yYaIOIIMHUCS HABBIKOB SKCIITyaTallid OCHOBHBIX TIPHOOPOB U 000PYIOBAHHS COBPEMEHHOM (HhH3HUIECKON
nabopatopru, 00pabOTKH M UHTEPIIPETUPOBAHUS PE3YJIbTATOB AKCIICPHUMEHTA.

1.8

2. MECTO JUCIHUIIJIMHBI (MOAY.JIsT) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Lukc (pasaern) OIT: [1.0.10

3. KOMIIETEHIIHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUIIVIMHBI (MO JIS)

OIIK-1 Cnoco6eH peniath MHKEHEPHBIE 33/1a41 B TPO()ECCHOHATIBHOI IS TENBHOCTH C UCTIOJIb30BAHUEM METOOB €CTECTBEHHBIX HAYK,
MaTeMaTHYeCKOrO aHAIIN3a U MOJECITHPOBAHUS

OIIK-1.2

HpI/IMeHﬂeT OCHOBHBIC IOHATUA U 3aKOHbI €CCTCCTBCHHBIX HAYK IS PCIICHUS Hpe)lMeTHO-HpO(l)I/IJ'ILHLIX 3aJga4

OIIK-1.3
SIBJICHHI;

[MpumeHsieT ecTeCTBEHHOHAYYHBIE METO/IbI TEOPETHUECKOTO M AKCIEPHUMEHTAIILHOTO UCCIIEI0BaHNsl 00BEKTOB, IPOLIECCOB,
TIPOBOJUT SKCIIEPUMEHTHI 10 3a/JaHHOM METOAMKE M aHATU3UPYET Pe3yIbTaThl

B pesyabTaTe ocBOCHUS JUCUHMILIMHBI (MOY.151) 00yUarOLIUiics J0/KEH

3.1

3HaTh:

3.1.1

OCHOBHBIE OHSATUS U 3aKOHBI KJJACCUYECKON M COBPEMEHHOM (DM3UKU U MX POJIb B PELICHUU NIPEAMETHO-NPOGHIBHBIX 331a4;

3.12

METO/IBI TEOPETUYECKOTO U YKCIICPUMEHTAIIBHOTO UCCIICNOBAHMUS (PU3HYECKUX OOBEKTOB, TIPOLIECCOB U SIBJICHUMN, METOJUKY
MPOBE/ICHUS U 00PaOOTKH PE3yJIbTaTOB (PU3UIECKOTO IKCIICPUMEHTA

3.2

YMeTh:
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HCIIO0JIb30BAaTh OCHOBHBLIC ITOHATHUA U 3aKOHBI (1)I/IBI/IKI/I JUISL pCIICHUA Hpe,[[MeTHO-HpOCI)I/IJ'ILHLIX 3aj1a4,
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MIPUMEHSTH METOABI TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO HCCIIeJOBaHUS (PU3NUECKUX 0OBEKTOB, IPOLIECCOB U SBICHUH,
TIPOBOAUTE (pU3MUECKHE SKCTICPIMEHTHI 10 3aIlaHHOM METOINKe H 00pabaThIBaTh UX Pe3yIbTaThI

33

Baagern:

3.3.1

HaBBIKAMU MIPIMCHEHUS] OCHOBHBIX MOHATHH W 3aKOHOB KJIACCHYECKON M COBPEMEHHON (DPM3HUKM IS PeIIeHHs IpeAMETHO-
npoduibHbIX 3a1a4;
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HaBablKaMH IIPUMEHCHHUS METOJ0B TCOPECTUUCCKOI'0O 1 SKCIIEPUMCHTAJIBHOT'O UCCIICIOBAHUS (1)I/I3I/I‘ICCKI/IX 06’beKTOB, TIIPpOLECCOB U
SIBJICHI/IP‘I, HaBbIKaMH IIPOBCACHUSA (1)I/I3I/I‘ICCKI/IX 9KCIIEPUMCHTOB I10 3aJJaHHOMU MCTOJUKE U 06pa60TKI/I HX PE3yJIbTAaTOB

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAY JIS)

Kon

3aHATHA Kypc

HaumeHoBaHue pa3/e10B U TeM /BU] 3aHATUS/ Cemectp / | Yaco | IIpumeuyanue

Pazpen 1. PUBUIYECKHUE OCHOBBI MEXAHUKH




1.1

KUHEMATUKA MATEPUAJIbHOU TOUKU [Ipenmer u meToIBI
MexaHWKU. Mojenn MaTepuaibHONH TOYKH B TBepAoro Tena. [lonsaTue cucremsl
orcuera. BekTopHOE M KOOpMHATHOE ONMCAHKE ABMKEHUS MaTEPUAIbHON TOUKH.
OCHOBHBIE KHHEMATHYECKUE XaPAKTEPUCTHKU MaTEPHAIILHON TOUKH: PanyC-BEKTOD,
nepeMelleHne, IPOHIeHHbIN My Th, CPEJHSS. U MTHOBEHHAs: CKOPOCTb, CPEAHEE U
MT'HOBEHHOE YCKOpEHHE, TaHT€HIIMaJIbHOE U HOpMaJIbHOE YCKOopeHHe. BpaiaTenbHoe
JIBIKEHHE MaTepraIbHON TOUKU. BekTOpHI yriza moBopoTa, yriioBoi CKOPOCTH U
YIJIOBOTO yCKOpeHUsL. CBsI3b My YIVIOBBIMH U TMHEHHBIMH BeTMUMHaMU. /JIex/

1.2

Omnpenernenne IWIOTHOCTH TBEPIOTO TeNa MPaBUIIBHOM reoMeTpraeckoit popmer. /Cp/

Kunemarunka mMatepuanbHoii Touku /IIp/

1.4

OCHOBbBI AIMHAMUKU TTIOCTVYITATEJIBHOI'O ABMXXEHW A TEJIA
IToctynarensHoe neuxenue. Ilepsoril 3akoH Herotona. [loHsTHE MHEPTHON MacChl
tena. Bropoii 3akon Hetotona u nonsrue cuisl. Tperuit 3akon Heiotona. Buner cu.
Cuna TSDKeCTH, Cujla BCEMUPHOTO TATOTEHUS, CHIIa YIPYTOCTH, CHJIA TPEHUSI.
HewunepruansHaele cucTeMsl oTcdeTa. LleHTpoOekHbIe CHITBI HHEPIMU U CHITBI
Kopnomnuca. /Jlex/

1.5

OCHOBHI JAWMHAMHUKH IIOCTYNAaTCJIbHOT'O ABUKCHUS TEJIa /Hp/

1.6

M3y4eHre 3akOHOB TMOCTYATEILHOTO JIBUKECHHUS ¢ IOMOIIbIO MalinHbl ATBya. /J1a6/

1.7

3AKOHBI UIBMEHEHHW S 1 COXPAHEHU S UMITYJIBCA, SHEPTUN U
MOMEHTA UMITVJIbCA Nmrrynibc MaTepranbpHOM
TOYKH ¥ MEXaHUYECKOI CHCTEMBI, 3aKOH €0 U3MEHEHUs U coxpaneHus. L{enTp macc
MEXaHUYECKON CUCTEMBI U ypaBHEHHE €ro NBIKeHUs. KiuHeTn4eckas SHeprus 1
3aKOH ee M3MeHeHus. KoHcepBaTHBHBIE U HEKOHCEPBATHBHBIE CHITBL. [oTeHIIMaIbHAS
sHeprus. CBsi3b MEXTy OTCHIIMATBHOM YHEPTHEH U CUIION. 3aKOH M3MEHEHHUS U
COXPaHEeHUS MOJTHOW MEXaHHMYECKOW SHEPTUH CHCTEMBl. MOMEHT UMITyJIbCca
MaTepI/IaJ'[BHOI\/’I TOYKH U MEXaHUYECKON CUCTEMBI, 3aKOH €ro UBMCHCHUA U
coxpanenus. /Cp/

1.8

IIpoBepka 3aKOHOB COXpaHEHHsI UMITYJIbCA M DHEPTUH NpU coyaapeHuu tein /Cp/

1.9

JMHAMUKA BPAIIATEJIBHOI'O IBUXXEHNWSA TBEPAOI'O TEJIA

OCHOBHO¥ 3aKOH BpaIlaTeNbHOTO JBMXEHHS TBEPJIOTO TeJla BOKPYT HETIOBIKHOM
ocu. MoMeHT nHepIyy. BrryucieHne MOMEHTOB HHEPLIUU OAHOPOTHBIX
cummeTpuaHbIX Tel. Teopema Ll teitHepa u ee mpumenenue. Kunernueckast sneprust

BpAIIATENbHOTO JBH)KEHHUSI TBEPIOTO Tella.
/Cp/

1.10

W3y4deHne AMHAMKUKH BPAIaTEIbHOTO ABMXKEHHUS C MTOMOIIbI0 MasiTHHKAa OOepOeka.
/Cp/

Mastauk MakcBemna. OnpezeneHrne MOMEHTa HHEPIHHU Tl ¥ POBEpKa 3aKOHA
coxpaHeHus sHepruu. /J1a6/

1.12

MEXAHNYECKUE KOJIEBAHU A

Omnpenenenne xoae6anuid. XapakTepUCTUKU FapMOHNYECKHUX Konebanuil. @opmyna
CJIOXKEHUSI IBYX TApMOHMYECKHX KosieOanui. [IpruMeps! Koae0aTeTbHbIX CUCTEM:
MPYKUHHBIN, MAaTeMaTHYECKUN U PU3NICCKUN MAITHUKH. Y PaBHEHHUE 3aTyXarOIINX
Kosie0aHuil U ero peueHue. XapakTepUCTUKU 3aTyXalOIUX KoneOaHui. YpaBHeHHe
BBIHYKJICHHBIX K0Je0aHUH 1o/ AelCTBUEM rapMOHNYECKH U3MEHSIOIIEHCS BHEIIHEH
CHJIBI U €TO pellleHue. SIBieHne pe3oHaHca.

/Cp/

OrmpenienieHne yCKOPEHHs: CBOOOJHOTO MaCHHS IPU MOMOIH MaTEMaTHIECKOTO
masitauka. /Cp/

1.14

Onpenenenue MOyJIsl CIBUra ¢ IOMOLIBIO MPYKUHHOTO MasiTHUKA. /Cp/

Paznen 2. TEPMOJNHAMMUKA U MOJIEKYJISIPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJIMHAMUKHA OCHOBHBIE OIpeIeIeHUs
U NOHATHA TEPMOAUHAMUKH. HyHCBOG Ha4aJio TCpMOJUHAMUKU U IIOHATUEC
Temrieparypsl. TepMmonuHamMudeckue GyHKIMU cocTosiHUs. [TepBoe Havano
TepMoauHaMHuKH. TertoemkocTs. M3ompoueccer. Bropoe Hayano TepMognHaMHUKH B
pasnnuHbIX Gopmynuposkax. [lonarue temnoBoit MamuHbl. KII/] TerioBoit MammHbL.
Huxn Kapuo u reopema Kapao. HepaBencrso Knaysnyca. Durponus. Tperse Hauano
TepMoauHamuki. /Cp/




2.2

Onpenenenue ko3 duiMeHTa BI3KOCTH KUAKOCTU 110 MeTory Ctokca. /Cp/

2.3

BJIEMEHTbhI CTATUCTUYECKON ®U3UKHU.

OCHOBHBIE MOJIOKEHHSI KHHETUYECKOW TCOPUH HJICaTIbHOTO ra3a. Y paBHEHUS
COCTOSIHUSI HJIEaIbHOTO U PeasIbHOTO ra3a. Y paBHEHHE KHHETHYECKOW TEOpUH ra3oB
utst naBienus. @azosoe npoctpancTBo. OyHkuus pacnpenenenus. Kinaccuyeckas u
KBaHTOBas cratuctuka. Pacnpenenenne Makcseita. bapomerpuueckas ¢popmyia.
Pacnipenenenne bonpmana. [lonstue o kBaHTOBOU cTaructuke bo3e-DiHmTeliHA 1
®epmu-/lupaka. CBA3b SJHTPONHHU C TEPMOJHHAMUYECKON BEPOITHOCTHIO. SIBIICHUS
TepeHoca.

/Cp/

24

OrmpesienieHre OTHOLICHHS TEITIOEMKOCTEH ra3a METOIOM aiHabaTH4IecKoro
pacuupenus. /Cp/

Pa3znen 3. 9JIEKTPUYECTBO U MAI'HETU3M

3.1

DJIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

DNEKTPUUECKUH 3apsil ¥ IEKTPOCTaTHYECKOe 1moJie. HanpspkeHHOCTh 1 OoTeHIra
3JIEKTPOCTATHUECKOTO MOJIsA. CBOWCTBO CYyNEpHO3UINH IS 3JIEKTPOCTATUIECKUX
mosniedt. CBsA3b MEX/y HAPSDKEHHOCTBIO 3JIEKTPOCTATHYECKOTO TIOJIST M TIOTEHIIHAIIOM.
IToTok BeKTOpa HAINPSHKEHHOCTH 3JIEKTPHYECKOTO T10JIS1 Yepe3 OBEPXHOCTh U TeopeMa
T"aycca. [Ipumenenue Teopemsl ['aycca Kk pacueTy 3JeKTpOCTaTUYECKUX MOJIECH.
TeopeMa 0 IUPKYISIIUK AJISI BEKTOPA HANPSDKEHHOCTH IEKTPHUUECKOTO TOJIS.

/JTex/
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DJIEKTPOCTATHUYECKOE ITIOJIE B ITPOBOJHUKAX U ANDJEKTPUKAX
DNEeKTPUUECKUH AUTIOND U DJIEKTPUUYECKUI TUTIONBHBIA MOMEHT. J{UITOTbHBIE
MOMEHTBI MOJIEKYJI ndJieKTpuKa. [oysipHbIe M HEMOIAPHBIE JUIIEKTPUKH.
Tonspuzanus audiaekTpukoB. Bekrop momspusanuu. Teopema ["aycca mis Bekropa
MOJISIPU3AIMU. BEKTOp 2JIEKTPUYECKOro cMeleHus. Y CIIOBHSI Ha TPpaHHIIe ABYX
JIU3JIEKTPUKOB. [[pOBOTHUKY B 3JIEKTPOCTATHYECKOM I10JIE. DIIEKTPOEMKOCTh
YEOUHEHHOTO MpOoBOAHNKA. KoHIeHCaTOpBl. DHEPTHsl CHCTEMBI 3apsi0B U

IEKTPHIECKOTrO TOJIS.
/Cp/
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DIEeKTPOCTaTHUECKOE ToJIe B BaKyyMme u Betiectse /I1p/

34

HWccnenoanue anekrpocrarnyeckux nojiei. (Mzyuenue 3akona Oma.) /J1a6/

3.5

IMOCTOSHHBIN DJIEKTPUYECKUN TOK

VY cnoBus CylecTBOBaHHS TIOCTOSIHHOTO 3JIEKTPUYECKOTo ToKa. CHIla M INIOTHOCTb
TOKa. YpaBHEHHE HENPEPbIBHOCTH. 3akoH OMa JUIsl OTHOPOHOTO Y4acTKa IEIH.
ONEeKTpoABIKYIIAs CHIIa M HanpshkeHue. 3akoH OMa Juts HEOHOPOAHOIO y4acTKa
nenu. [Ipasuna Kupxroga. [TpumMepst pacuera pa3BeTBICHHBIX 3JCKTPHUSCKHUX IICTICH
¢ nomMobio npasun Kupxroda. Pabora u momHocTs Toka. 3akon Ixoyms-Jlenna.
/Cp/

3.6

INTOCTOAHHOE MATHUTHOE ITIOJIE B BAKYYME U BEIIIECTBE
MarsuTHas uaaykuus. 3akoH buo-CaBapa-Jlannaca, MarHUTHOE TOJIE JBHXKYILETOCS
3apsna, cuia Jlopenma, 3akon Ammnepa. Teopema o UPKYJISILUM I BEKTOPa
MarHuTHOM MHIyKIIMHU U ee TpuMeHeHue. TeopeMma ["aycca a1 MarHuTHOTO MoJIs.
MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJ1. BEKTOp HAMarHM4eHHOCTH BEILIECTBA.
Teopema 0 HHMPKYJISLUY [l BEKTOpa HAMarHUIEHHOCTH. MarautHast
BOCIIPUMMYKBOCTb U MarHUTHAsl IPOHULIAEMOCTD BelllecTBa. HanpsokeHHOCTD
MarHuTHOTO 1oJisl. Teopema 0 HUPKYJISIIUY JUI BEKTOPBI HAPSKEHHOCTH
MAarHUTHOTO TOJISL. Y CI0BHS AJIsl MArHUTHOTO TI0JIS HA TPaHuUIle pa3zena JByX Cpexl.
JuamarneTuku, napamaraetuky. @eppomMaraeTuky. MarHuTHbIN rucTepesuc.
Temmnepatypa Kropu. [Ipupona gpeppomaraerusma.

/Cp/

12

3.7

OrpeienieHre OTHOIICHHS 3apsiia SIEKTPOHA K €r0 MAacCe METOI0M MarHeTpPOHa.
(Onpenenenue ropu30HTAIBHOM COCTABIISIONICH HHIYKIIHHA MarHUTHOTO TTOJIST 3eMJIN)
/Cp/

3.8

Onpenenenue paboThI BEIXO/A AIEKTPOHOB 13 MeTaiua. /Cp/




3.9

DJIEKTPOJJUHAMUKA

3akoH 3ekTpoMarHuTHOW UHAYKIuu. [IpaBuio Jlenna. CriocoObl n3MeHEeHUs
MarHuTHOro notoka. Ilpuposa 31ekTpoMarHuTHON HHIYKIUY. SIBieHue
caMouHIyKIuU. HAyKTHBHOCTD. B3anmHuas unaykuus. B3anMHas HHIyKTHBHOCTb.
Teopema B3aumHocTH. Tok cmenenus. TeopeMa 0 UIMPKYJISILIMYA MarHUTHOTO 1OJIS B
cllydae NPUCYTCTBUS IEPEMEHHBIX SJIEKTPUUECKUX Mojel. YpaBHeHus Makcsenia B
uHTerpanbHoi Gpopme. /Jex/

3.10

W3yuenue sBineHus B3auMHOM UHAyKid.(CHATHE KPUBOM HAMATHUYMBAHUS U TIETIIH
THCTepe3nca ¢ MoMoLIbIo ocumniorpada.) /Cp/

Pasznen 4. KOJIEBAHUS 1 BOJIHBI

4.1

DJIEKTPUYECKUE KOJIEBAHU A

KoneGarenpHblil KoHTYp. CBOOOHBIE HE3aTyXalOIMeE U 3aTyXalole TapMOHUYECKUE
KosieOaHus B KosebarenbHOM KOHType. DopMyiia Ui meprojia KoJieOaHHii.
BrIHYXI€HHBIE TAPMOHNYECKHE KOJIe0aHHs B KoJleOaTenbHOM KOHTYpe. SIBleHne
pe3oHaHca. [TepeMeHHEBII TOK. AKTHBHOE, HHAYKTHBHOE M €MKOCTHOE CONPOTHBIICHUE
B IIETTM NIEpEMEHHOT0 TOKa. PaboTa 1 MOIIHOCTE B LIETM TEPEMEHHOTO TOKA.
JelicTByroliee 3HaU€HHE TOKA M HAIPSKEHUsL.

/Cp/

4.2

SJIEKTPOMATHUTHBIE BOJIHBI

BKCHepI/IMCHTaHLHOC TMOJIYUYCHUEC DJICKTPOMArHUTHBIX BOJIH. CyHIeCTBOBaHI/IC
9JIEKTPOMATrHUTHBIX BOJIH KaK CJIEJCTBHE YpaBHEHUIH MakcBea.
JuddepenuunanbHoe ypaBHEHHE dJICKTPOMATHUTHOM BOJIHBL. CBSI3b MEKIY
BEKTOpPaMHU HAIPsDKEHHOCTH 3JIEKTPHUECKOT0 M MAarHUTHOTO TOJIeH B
3JIEKTPOMAarHUTHOU BojHe. [IpenoMieHne 31eKTpoMarHuTHBIX BOJIH HAa TPaHUIE
paszaena qByX cpell. DHEPrHsi U UMITYJIbC AJIEKTPOMAarHUTHBIX BOJIH.

/Cp/

43

Hccnenoranue 3aTyXaronmx koiebanuil B konebarebHoM KoHType /Cp/

Pazpnen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITHUKA.

ITonsaTHE CBETOBOrO Jy4a. 3aKOH MPSAMOJIMHEHHOTO PaclpoCTpaHEH s CBETOBBIX
Jy4el B OHOPOJHBIX Cpeax. 3aKOH OTPaKEHHS. 3aKOH pesnomiieHus. [IpuHun
®epma. [lonnoe orpaskenue. LlenTpupoBanHble onTHyeckue cucteMsl. [Ipenomienue
CBETOBBIX JIyUeil Ha MOBEPXHOCTHU chepuueckoro 3epkana. [Ipenomienne cBera Ha
cdepuydeckoil MOBEPXHOCTH pasjienia IByX cpell. TOoHKHe JTUH3bI. M300pakeHne
MIPEAMETOB € TOMONIBIO JIMH3. OCHOBHBIE (POTOMETPUUECKHE BETHYHHBI.

/Cp/
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MHTEPOEPEHINMA U JUOPAKLNA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MHTepdepentms cBera,
yCIIOBHE MAaKCUMYOB U MUHMMYMOB. OnbIT FOHra. HTepdepeHIus cBeTa B TOHKUX
IUIEHKaxX U miactuHkax. Onpenenenue nudpaxuuu. Ipunnun I'roiirenca- @penens.
Merton 30u @penens. Audpaxuus OpeHenst Ha KPYTJIoM OTBEPCTHH U IUCKE.
Hudpaxuus @payHrodepa Ha oauoit menu. udppakuus Opaynrodepa Ha
T(PaKIUOHHON peIeTKe.

/Cp/
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JUCIIEPCUA U TIOJISIPU3ALINA CBETA

Jucrniepcus cBera. D1IeKTpOHHAs TEOpUs AUCIIEpCHU cBeTa. EcTecTBEeHHBIN 1
HOJISpHU30BaHHbIN cBeT. [lomspu3anus cBeTa Ipyu OTPAKEHUH U MIPETOMIICHUH Ha
TpaHHMLIE JIBYX ITUAIIEKTPUKOB. [IpoxoxkieHHEe CBETa Yepe3 aHHU30TPOITHbIC KPUCTAIUIBL.
TlonspuzanmonHble MPU3MBI X IOTSIPOUAEL. 3akoH Manroca. AHanmm3
MIOJSIPU30BAHHOTO CBETa. BpalieHne miockocTH MOIsIprU3alyiy.

/Cp/

5.4

Wutepdepenuus ceera. OnbiT FOHra. (M3MepeHne UIMHHBI CBETOBOM BOJIHBI €
MOMOIIBIO TUPPAKIMOHHON pemierkn). (OnpeneneHue mokasarens npeoMICHUs
CTeKJIa ¢ TOMOIIBIO MUKpocKorma). /Cp/

5.5

IIpoBepka 3akoHa Maroca. (Onpenenenne Ko3(hGHIHUSHTa TOTIOMEHHUS MTPO3PavHbIX
ten). (OnpeneneHue yria noiHou nonspusanuu). /Cp/

Pa3snen 6. JIEMEHTBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH




6.1

IocTynaThl cienuanbHON TeOpuH OTHOCHTENbHOCTH. [Ipeodpa3oBanus JlopeHua.
CnenctBus u3 npeodpasoBanuii Jlopenia. MarepBan Mexay coobTusaMu. Vmimybsc B
CHEeNUAIbHON TEOPUH OTHOCUTENHLHOCTH. OCHOBHOM 3aKOH PENIITUBUCTCKON
JTUHAMUKH MaTepUAIbHON TOUKU. DHEPrUsl B CHENUAIBHONW TEOPUH OTHOCUTEIILHOCTH.
/Cp/

12

Paznen 7. KBAHTOBASI ®U3UKA

7.1

KBAHTOBAS OIITUKA

TerutoBoe U3ITydeHHE U ero XapakTepucTHky. 3akon Kupxroda. 3akonsl Credana -
Bonbumana u cmeumienus Buna. ®opmynel Penes-/xunca u [Tnanka. ['unoresa
ITnanka. @orousl. PoTodddext. YpaBHeHue DifHIITeHHA 1J1s1 BHEITHETO
¢doroaddexra. Dueprus u umnyisc porona. Jlasnenue ceera. pdexr Komnrona u
€ro 3j1eMeHTapHas Teopusi. ENMHCTBO KOPIyCKyJIAPHBIX U BOJIHOBBIX CBOMCTB
AJIEKTPOMArHUTHOTO U3JTy4EHHUSL.

/JTex/
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KsanroBas ontuka /TIp/
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SJIEMEHTbI KBAHTOBOU MEXAHUKU U ATOMHOM ®U3UKIU

CriexTpbl aTOMOB U MoJieKyJ1. CriekTp aTomMa Bojiopoja. Teopus aroma BOJOpoaa 1o
Bopy. I'mmotesa ne bpoitnsa. Ceoiicta BonH ne bpoitns. CootHomeHne
HeonpeenenHocrell ['eiisen6epra. BonHoBas QyHKIUS U ee BepOSITHOCTHAsS
nHTepnperanus. HabnroqaeMple BETMYUHEI B KBAHTOBOH MEXaHUKE M HX U3MEPEHUSL.
O6miee ypasaenue llpenunrepa. Cranmonapaoe ypasHenue llpenunrepa.
JIBmxeHune cBOOOAHOM yacTHIlbl. [[BUKeHHE B TOTEHITUAILHOM siMe. [loTeHIMaTbHbIH
Oapbep. ['apMOHHUECKHI OCIUILIATOP. ATOM BOJOPO/a B KBAHTOBOW MexaHuke. CrinH
anektpoHa. CIMHOBOE KBAHTOBOE YMCIIO. [IpUHIUN HEpa3IMIMMOCTH
TOKAECTBEHHBIX yacTull. PepmMuoHbl 1 6030HEL. Ileproandeckas cucrema 3JIEeMEHTOB
Menneneesa.

/Cp/

12

7.4

OrmpesienieHre TeMIIEpaTypHON 3aBUCUMOCTH HHTEHCHBHOCTH U3JTYYCHHUSI HUTH JIAMIIbI
HaKaJ'II/IBaHI/lH.(I/I?;y‘{CHI/le 3aKOHOB TCIUIOBOI'O U3JIYUYCHHU C IIOMOIIBIO APKOCTHOI'O
nupometpa.) /Cp/

7.5

Dotodddexr. (CHITHE BOTBTAMIIEPHOH, JIIOKCAMIIEPHOH U CHIEKTPaTbHOM
XapaKTEpUCTHK (HOTOIIEMEHTa U ONPe/IeNICHNE PabOThI BEIX0OAA JIEKTpoHa). /J1ab/

Paznen 8. ®PU3UKA ATOMHOI'O SIIPA 1 DJIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTDBI ®U3UKHN ATOMHOI'O SAAPA

HedexT maccsl u sHeprus cBs3u aapa. CIuH sapa U ero MarHUTHBIH MOMEHT.
Snepnsle cunbl. Monenu siapa. PaguoakTuBHOE U3IIy4eHHE U €10 BUIBL. -pacHa. -
U3JIy4YeHUe. -U3IyueHue. SaepHple peakiuy 1 UX OCHOBHBIE TUIIBL. Peakiys nenenus
anpa. Llennas peakuus neneHus. Peaknus cuHTe3a aTOMHBIX SA€EP.

/Cp/

10

8.2

OJIEMEHTBI ®U3MKHU 9JIEMEHTAPHBIX YACTHIL]

Krnaccel aneMeHTapHBIX YaCTHUI] M BUIBI X B3auMmoericTeuil. Kiaccuduxarus
3JIEMEHTApHBIX YacTull. IIpHHIMIT HEPa3NTMUUMOCTH TOXKIECTBEHHBIX yacTull. CuH u
Jpyrye KBAaHTOBBIE YHCIIA 3JIEMEHTApHBIX. YacTulbl U aHTHYACTUIBL. BO30HBI U
(epMHOHBL. ANPOoHBI U Me30HEL. JlenToHbl. [IpomexyTounble 6030HbI. KBapku n

TJTFOOHBL.
/Cp/

Paznen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

TToxroroska k siekiusim /Cp/

9.2

IToxaroroBka k nadopatopusiM padoram /Cp/

93

IToxaroTtoBka k npakTuyeckuM 3aHsaTusMm /Cp/

9.4

BeimonHeHne 1BYX KOHTPOJBHBIX padot /Cp/

17,2

Paznen 10. KoHTakTHBIE Yachl HA aTTECTALMIO

10.1

Konrpomnbusle pabotsl /KA/

0,8

10.2

Koncynpranus nepen sx3amenom /KD/




10.3 Ox3amen /KD/ 1 0,35

10.4 3auer /KD/ 1 0,25

5. OHEHOYHBIE MATEPHUAJIbI

OmueHOYHBIC MaTePHAITBI IS IPOBEICHHS IPOMEKYTOUHON aTTECTAIIMN 00yJaroIUXCs IIPUBEICHBI B IIPAIOKEHUH K paboueil mporpaMme
JVICTIATIIAHEL.

DopMbl U BUJBI TEKYIIET0 KOHTPOJISI O JUCHUILIMHE (MOYJII0), BUBI 3alaHUH, KPUTEPUU UX OLCHUBAHUS, paclipeeneHye 0aLIoB Mo
BHUJIAM TEKYIIETO KOHTPOJIS pa3pabaThIBAfOTCS MPEIofaBaTeNIeM JUCIHILTHHEI C YUYETOM €€ CIIeHU(UKH ¥ JOBOJATCS O CBEACHUS
00y4aroIuxcst Ha HEPBOM yueOHOM 3aHATHH.

TexyIuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAETCS IPENOaBaTeNeM JUCIUIUINHEI (MOLYJIs), KaK IPaBUIIo, ¢ ucroab3oBanueMm DMOC
WITH ITyTeM TIPOBEPKHU IMIChMEHHBIX paboT, MPeyCMOTPEHHBIX PA0OYNMH NIPOTrpaMMaMH AUCIHILTHH B PaMKaX KOHTAKTHOH pabOThI U
caMoCTOATeNbHON paboTh! oOydaromuxcs. s GUKcupoBaHUs pe3yIbTaToOB TEKYIETO KOHTPOIIS MOXKeET ucnoib3oBatses DMOC.

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUILITUHBI (MOAY JIST)

6.1. PexoMennyemas aureparypa

6.1.1. OcHoBHas aUTEpaTypa

ABTODBI, COCTABHTEIH 3arnaBue U3znatensc . agpec
TBO. TOJI
JI1.1 |[Cagenbes 1. B. Kypc o6mieit ¢pusuku. T. 3. KBanToBas ontuka. AtomHasi pusuka. | CaHKT- https://e.lanbook.com/b
®dwusuka TBepaoro tena. duznka aroMHOTO siapa u dnemeHTapHbIX | [TerepOypr [0ok/106893
qacTHI: yueOHoe mocodue : Jlanb,
2018
JI1.2 |Cagenses 1. B. Kypc obmieit ¢pusuku. T. 2. DIEKTpHUUECTBO U MarHETU3M. CaHkT- https://e.lanbook.com/b
Bounnel. Ontuka: yaebHoe nocobue ITerepOypr [00k/98246
: JIanp,
2018
JI1.3 |Cagenbes 1. B. Kypc obmieit puzuku. T. 1. Mexanuka. MonekynspHas pusuka: |CaHKT- https://e.lanbook.com/b
yueOHoe nocobue ITerepOypr [ook/113944
: Jlanp,
2019
JI1.4 |YeptoB A.T'., BopoObeB |OGmas pusuka Mocksa:  [http://www.book.ru/bo
A.A., Maxapos E.®., KuoPyc, 0k/933946
Oszepos P. I1., Xpomos 2020
B.U.




6.1.2. lonotHUTeIbHAS IUTEPATYPA

ABTODBI, COCTaBUTEIH 3arnasue Wzparensc On. agpec
TBO. TOII
JI2.1 |Mlamxapun W.IT., O6mas ¢uzuka. COOpHUK 3a1a4 Mocksa:  |http://www.book.ru/bo
Kupssiros A.IT., KuoPyec, 0k/933565
Kyb6apes C.U., PazuHoBa 2019
CM.
JI2.2 |BopobbeB A.A., UepToB |3agauHuk o ¢usuke Mocka:  |http://www.book.ru/bo
AT. KuoPyec, 0k/920827
2017

6.2 NadopManoHHbIe TEXHOJIOTHH, HCTOJIb3yeMbIe IIPH OCYIIEeCTBICHHH 06Pa30BaTEILHOTO NMPoLecca M0 AUCHUILTHHE (MOTYJII0)

6.2.1 IlepeyeHb TMEH3HOHHOTO M CBOOOHO PACTIPOCTPAHIEMOr0 MPOrPaAaMMHOI0 odecreveHust

6.2.1.1

[MS Office

6.2.2 Ilepeyenb npodeccHOHANBHBIX 623 JAHHBIX U WHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAyuHBIIT 00pa3oBaTenbHbIi mopTai: http://en.edu.ru/

6.2.2.2

MexayHapoHas npodeccuoHaibHast 6a3a qaHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynpranT mitoc

6224

T'apant ACITMXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUTIIUHBI (MOJ1Y JIS)

7.1

VYuebHbIe ayAUTOPHH I IPOBEACHUS 3aHATHI TEKIIMOHHOTO THIA, YKOMIUIEKTOBaHHBIE CTIeNMATU3UPOBAHHON MeOenbio 1
TEeXHUYECKHMU CPEICTBAMU 00yUYeHUs: MyJIbTUMEIUIHOE 000pyAOBaHNE AT IPEIOCTaBIeHH YueOHON nHpOpManuy 60JIbIIoN
ayJIUTOPUH U/WIIK 3BYKOYCHIIMBAIOIIee 000pyI0BaHKE (CTALIMOHAPHOE UITH TIEPEHOCHOE).

72

VueOHble ayIUTOPUH /IS MPOBEACHHS 3aHATHI CEMHHAPCKOTO THUIA, TPYIIOBBIX M HHAWBUIYaNbHBIX KOHCYJIBTAI[MN, TEKYIIETO
KOHTPOJIS X TPOMEXKYTOYHOM aTTECTALIMH, YKOMIUICKTOBaHHBIC CIICHUAIN3UPOBAHHON MEOCIBI0  TEXHMYECKUMHU CPEACTBAMU
o0y4eHus: MyJIbTUMEHITHOEe 000pYyA0BaHKHE 1/UIIH 3BYKOYCHIIUBaroIee 000pyJ0BaHHE (CTAI[MIOHAPHOE UM EPEHOCHOE)

7.3

[TomereHus U1 CaMOCTOSITENBHOM PabOThI, OCHAIIICHHBIE KOMIIBFOTEPHOH TEXHUKOW C BO3MOMXHOCTBIO TIOAKIIFOYECHHUS K CETH
"NutepHetr" U 00ecrieueHHEM IOCTYIIA B AIEKTPOHHY0 HH(OPMAIIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHUTETA.

74

TTomereHus i XpaHeHusI U TPO(UITAKTHIECKOTO 00CTy)KUBaHHS Y4eOHOTO 000py T0BaHHUS

7.5

.Ha60paT0pI/II/I, OCHAIICHHBIC CIICIUAaIbHBIM J'Ia60paTOpHI>IM 060pyI[OBaHI/IeMI

7.6

JlaGopaTopust MEXaHUKH, BKIIFOYAIOIIast: 0J0K 1ekTpoHHb ®M1/1, mammnaa AtByaa ®M11, mastark Makcsemia ®M12,
yHHBepcanbHbild MasTHUK DM 13 MasTHuk O6epbexa M 14, moayns FOHra u moayis capura ®M 19, coynapenue mapos
OM17,

7.7

JlaGoparopus 31eKTpryYecTBa M MarHeTu3Ma, BKitodaromas: cteHapl TKO a5eKTpuiecTBa 1 MarHeTu3ma, B TOM 4YKCIIe
ocummtorpagst C1-94, reHepaTops! CUTHAJIOB HU3KOYacTOTHBIE ['3-118, MCTOUHHKY ITHTaHWS, Mara3uHbl CONPOTUBIECHHI, HaOOP
monynen OIID;

7.8

JIabopaTopHs ONTHKH, BKIIIOYAIOIAs KOMIIIEKT oITHIecKkoro obopynosanus PMC, B ToM gmcrie: 6a3bl ONITHIECKOH CKaMbH,
TIOJTYTIPOBOAHHKOBEIE JIa3epPHI C FOCTHPOBOYHBIM MOIYIIEM, (POTONPHEMHNKH, HAOOp JTHMH3, 3KPaHbI C MACIITAOHOH CETKOMH;
aBTroTpaHchopmarop ognodazubiil IATP-2,5; komiuiekT Qosuiuii.




