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1. OPTAHU3AIIMOHHO-METOINYECKAI PA3JEJ

1.1. llean u 3a7a9u AU CIUILIMHBI

Henb(n) TUCUUIIHHBI:

nosydeHre (yHIaMEHTaIbHOTO 00pa30BaHUsl, CIIOCOOCTBYIOMIETO NalbHEHIIIEMY Pa3BUTHIO JINYHOCTH;
(hopMupOBaHHUE Y CTYICHTOB COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MHPOBO33PECHHS M CTHJIS HAYdHOTO
MBIIIUICHUST, CO3/IaHUE OCHOB TEOPETHUYECKOW TMOATOTOBKM B 00IAacTH (DU3HMKH, TIO3BOJISIOIICH
OymymM OakajaBpaM OPHEHTHPOBATHCS B IOTOKE HAydYHOW M TEXHUYECKOM WHpOpManuu U
obOecrieunBaroIeii UM BO3MOXHOCTh HMCIOJB30BaHUS (DU3MUECKUX NPHUHIUIIOB U KOHIICMIHUNA B TEX
00J1acTAX TEXHUKH M TEXHOJIOTHH, TJ€ OHH CIICIHAIN3UPYIOTCS.

3agauy AMCHMILIMHBI:

* M3Y4CHHUE 3aKOHOB OKPYKAIOIIEr0 MHpa B MX B3aHMOCBS3H;

* (opmMHupoBaHUE y CTYICHTOB OCHOB €CTECTBEHHOHAYYHOW KapTHUHBI MUPA;

* 03HAKOMJICHHME CTY/JICHTOB C MCTOPUCH M JIOTHMKOW pa3BUTHs (PU3MKH M OCHOBHBIX €€ OTKPBITHIA;

* OBJIAJICHHUC (byHI[aMCHTaJIBHI)IMI/I HpI/IHIII/IHaMI/I n MEeTogaMu pemeHI/m Hay‘IHO-TCXHI/I‘IGCKI/IX 3aga4d,

* OCBOCHHE OCHOBHBIX (DM3MUYECKUX TEOPHH, TO3BOJISIONIMX OIMHUCATH SBJICHHS B MPUPOJIE, U TPEIACIIOB
NPUMEHUMOCTH ITHUX TEOPHH Ui PEIICHUS] COBPEMEHHBIX U MEPCIEKTUBHBIX MPO(ECCHOHATBHBIX
3a7ad4.

1.2. MecTto u poas gucuuminnsl B ctpykrype OIIOII BO

JlucruminHa OTHOCUTCS K 00s13aTenbHOM yactu brioka 1 «/luciumauaer (MOIymm)y.

JIMCIMIIIMHA OCHOBBIBACTCSI HA 3HAHUSX M YMEHHUSAX, NPHOOPETEHHBIX B XOZIC H3y4CHHS
NPEANISCTBYIONUX  JAWCIUIUIMH/TIPOXOXKICHUST ~ MPAaKTHK ¥ B3aUMOCBS3aHA C  MapajuICbHO
U3y9aeMbIMHU TUCIUTUTMHAMU:

Hem npeoulecmeyiouux OUCYUnIuH

OcBoeHHEe TUCHIUIUIMHBI HEOOXOAUMO KaK MPEAIIECTBYIOMIEE Il AUCIUILINH W/WIA TPAKTUK:

Teopus rpador

BrimoHenue u 3anuTa BBIMYCKHOM KBaTU(DUKAITMOHHON paOOThI

[TonroToBka K caye u cravya rocyJapCTBEHHOTO SK3aMeHa

1.3. IlepeyeHpb MJIAHUPYEMBIX Pe3yJbTATOB 00YyYeHHS MO IMCIHHUIINHE, COOTHECEHHBIX €
IVIAaHMpYyeMbIMH pesyabsTaTamu ocBoenust OIIOII BO

Oo6menpodeccnoHaibHble KOMIETEHIIHT

OIIK-1 — CrocobeH npUMEHSATh €CTECTBEHHOHAaYYHbIE U OOIIENHKEHEPHbIE 3HAHUS, METO/1bI
MaTeMaTHYECKOI'0 aHaJIu3a U MOJICIMPOBaHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO
UCCIIEIOBAHUS B PO(ECCHOHANBHOM NS TeTbHOCTH;.

OIIK-1.3 — BrISBISET €CTECTBEHHO-HAYYHYIO CYIIHOCTH MPOOJIeM, BOZHUKAIOIINX B MPOIIECCE
pelieHus 3a/1a4 WHKEHEPHOU NEesSTeNIbHOCTH, MPUBJIEKAET IS UX YCTPAHEHUS
COOTBETCTBYIOIINH (DU3UKO-MATEMATHYECKUI armapar.

3HaeT: OCHOBBI €CTECTBEHHOHAYYHBIX U MATEMaTUYECKUX TUCLMILINH;

OCHOBHBIE ATalbl HCTOPHUUECKOTO PAa3BUTHUA (U3NKU, UMETh MPEJICTABICHHE O COBPEMEHHOM
€CTeCTBEHHOHAYYHOU KapTHHE MHUpa.

YMeet: omnpenensiTe OCHOBHbIE HH(POPMATUBHBIE (AaKTOPHI M (hU3UYECKHE 3aKOHOMEPHOCTH
UCCIIEYEMbIX IPOIIECCOB U SBICHUI;

Buageer: mpuemMaMu M METOJaMM PELICHUS] KOHKPETHBIX 3a]a4 M3 pa3HBIX o0iacTell (pU3HKH;
OIIK-1.2 — Y4uThIBaeT CBS3M MEXAY PA3TUYHBIMUA €CTECTBEHHOHAYYHBIMU M
MaTEMaTHYECKUMHU MOHATHAMH U METOJAaMU MpPU PEUIEHUH MPAKTUUYECKUX 3aJ]ad.

3HaeT: OCHOBHBIEC (hM3UUYECKUE SBJICHUS U UX TEOPETUUECKOE OOBSCHEHHE KIIACCHUECKOH U
COBPEMEHHON (DU3UKOI;



YMeerT: pemiate KOHKpPETHbIE 3aJaud U3 pa3HbIX oOnacteil Gpusmky;

Baaaeer: Teopueil U SKCIEPUMEHTAIBHBIM HCCIICIOBAHUEM MPEIMETA;

OIIK-1.1 — TIpumensier ¢u3uveckue 3aKOHBI 1 MaTeMaTHYECKUE METOJBI IJIsl peIleHUs 3a1a4
TEOPETUYECKOTO U MPUKIIATHOTO XapakTepa.

3HaeT: OCHOBHBIC (DM3MUECKUE TOHSITHS, 3aKOHBI, TCOPUU U TPAHUIBI UX MPUMEHIUMOCTH;
Ymeer: IMPUMCHATE METO/AbL q)HSHKO-MaTeMaTI/I'-IeCKOFO aHajln3a U MOJCIIMPOBAHUA;
MPUMEHATh Ha MPAKTUKE OCHOBHBIE (PU3NYECKHUE 3aKOHBL;

BnaneeT: HaBbIKaMU MAaTEMAaTUYCCKOI0 MOJACIIMPOBAHUSA (1)I/ISI/ILIeCKI/IX 00BEKTOB U IIpoOLECCOB
[0 TUMOBBIM METOAMKAM, B TOM YKCJIE€ C UCIOJIb30BAHUEM CTAaHIAAPTHBIX MAKETOB MPHUKIATHBIX
KOMIIBIOTEPHBIX IIPOrPaMM;

2. CTPYKTYPA, OBBEM N COAEPKAHUE JUCIUIIJIMHBI (MOAYJIA) B
KOMIIETEHTHOCTHOM ®OPMATE

2.1. CTtpyKTypa U TPYA0€MKOCTb Y4eOHOW THCHMILINHBI
OO01mas TpyI0eMKOCTh JUCIUILUIUHBI cOCTaBiseT 576 akaaeM. vac. / 16 3ad.en.

B TOM 4YHCJIe: KOHTaKTHasi padora: 2245 yac.
caMmocCTosTeNIbHas paboTa: 351,5 uac.

Bua(bl) TeKymero KOHTpoJIs Cemectp (kypc)

KOHTpPOJIbHAs paboTa 1,2,3

Bua(sl) npomeskyrounoii arrecrannu, | Cemectp (Kypc)
KYPCOBbI€ PadoThl/MPOEKTHI

9K3aMEH 1,2,3

Pacnipenienienrie TpyZOEMKOCTH IO MEpUOJIaM OO0Y4CHHUS:

Cemectp 1 2 3 | HUroro
Jlexuuu 16 32 16 64
[IpakTrueckue 16 16 16 48
JlabopaTopHbIe 32 32 | 32 96
KoHcynpranum 3 3 3 9

CamocrosTenpHas padora | 113 | 61 77 | 251

CamocrostensHas padora | 33,5 | 33,5 | 33,5 | 100,5
BO BPEMsI CECCUH

HTtoro 213,5|1177,5(177,5| 568,5

2.2. Conepxxanue y4yeOHOH TMCUMILIHHBI

Tema 1. Beenenue

Odu3uka kak Hayka. Hawmbonee oOmue MmoHATUS W Teopud. MeTonbl (HU3MUYECKOTO HCCIICTOBAHMUS:

JKCHepUMeHT U Teopus. Ponb usmepenuss B ¢usuke. EnuHUIBI U3MEpeHHsS M CUCTEMbI €IMHUIL

Ocnosuble enunaniibl CU. ®usnka u ectectBo3Hanue. Marematuka u pusnka. Ounocodus u pusmka.

Baxneitmme stanbl uctopun usuku. [ToHATHE 0 HAyIHBIX peBOJIONUAX. Poyib (U3MKK B pa3BUTHH

TEXHUKH W BIHUSHUE TEXHUKA Ha pasButue Qu3uku. Duszmka Kak KyIbTypa MOJEIUPOBAHMSL.

®usnueckue mojaenu. Kommbrorepsl B coBpeMeHHOW (usuke. Pons gusukm B oOpazoBanuu. OO1mas

CTPYKTypa M 3a/1aud Kypca (U3UKU.

Tema 2. ®u3nyeckue 0CHOBbI MEXaHUKH

IMpenmer mexanuku. Kiaccwmueckas W KBaHTOBas MeXaHHWKAa. HepenmsTUBUCTCKAsh W PEISTUBUCTCKAS

mexaHuka. Kiaccuyeckass kuHemaThka W guHamMuKka. OCHOBHbIE (PU3MYECKHE MOJENH: YacTUla
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(MaTepuanbHas TOYKa), CHCTEMbI YaCTHIL: a3, aOCOJIIOTHO TBEpAOE TeJO, YIpyras cpena.

Tema 3. ®u3znka KoebGaHUl U BOJIH

OOue mpencraBieHUss O KojeOaTeIbHBIX M BOJHOBBIX Mpoleccax. ENWHBIA MOAX0A K ONHUCaHHIO
KOJICOaHWI M BOJIH PAa3IMYHON (PU3UIECKOU MPUPOJIBI.

Tema 4. CratucTtuyeckasi pU3MKa U TePMOANHAMHKA

JluHaMu4ecKue M CTATUCTUYECKUME 3aKOHOMEpHOCTH B ¢u3uke. TepMOIMHAMMYECKMH U
CTaTUCTUYECKUH METOJbl PACCMOTPEHUSI MOJIEKYISIPHBIX CHCTEM.

Tema 5. JieKkTpocTaTHKa M NMOCTOSTHHBIN TOK

DyHIaMEHTaIbHOE BJEKTPOMArHUTHOE B3auMOJIeCcTBUE. Teopus 3neKTpoMarHUTHOro moiis. Mnes u
MeXaHHU3M OJIM3KOAeHCTBUSA. [ paHUIbl TPUMEHUMOCTH KJIACCHUYECKON AJIEKTPOAMHAMUKH.

Tema 6. MaruuTHoe moJie

Cuna Awmmnepa. Unnykums wMarautHoro mnois. 3akoH buo-Caapa-Jlammaca u 3akoH Awmmepa.
[IpyHUMI Cynepno3uiuu UIs MarHUTHBIX MOJed. MarHuTHble MOJSA NPSAMOJIMHEHHOTO NMPOBOJHHUKA C
TOKOM M KPYrOBOTO BHUTKa ¢ TOKOM. II0TOK, HUPKYNIALMS U pOTOP MarHUTHOTO MOJIs. 3aKOH MOJIHOTO
TOKa. MarHuTHOe IoJje JUIMHHOIO coJjieHouzaa u topouaa. MHaykTuBHOCTb. OCHOBHBIE YpaBHEHHS
MarHuTOCTaTUKU B BaKyyMe.

Burox (KOHTYp) ¢ TOKOM B MarHMTHOM II0JIe: MarHUTHbI MOMEHT BHTKA, SHEPTUsl U MOMEHT CHJ,
neicTByronii Ha BUTOK. PaboTa Mo nmepeMeIieHuio BUTKa ¢ TOKOM B MarHUTHOM IIOJIE.

MaruutHoe mosie nBmkymerocs 3apsza. Cwia Jlopenna. JIBHkeHHE 3apsDKEHHBIX 4acTHIl B
JJIEKTPUYECKOM U MarHUTHOM IOJISIX.

[Ipupona HamarHMYMBaHMS BelleCTBA. MAarHUTHBIE MOMEHTBHI AJIEKTPOHOB, aTOMOB M MOJIEKYI.
Mounekynsipable  Toku. HamarnuueHHocTs. CBSI3p  IJIOTHOCTH  MOJEKYISPHBIX ~ TOKOB U
HaMarHW4eHHOCTH. HampspkeHHOCTh MarHUTHOTO nosis. Kinaccnueckoe rMpoOMarHMTHOE COOTHOILEHUE
JUISL DJIEKTPOHA.

MaruutHass BOCIPUUMMYMBOCTD M MAarHuTHas IPOHUIAEMOCTb BEIIECTBA. [HUIBI MarHeTHKOB.
OnemeHTapHass Teopus Aua- M napamarHerusma. ®eppomarHetuku. OcCHOBHas  KpuBas
HaMarHuyuBaHus. MarautHelii ructepesuc. Touka Kropu. DneMeHTbl 1OMEHHOH (CIMHOBON) TEOpUH
(dheppomarneTusma.

CBs3p MEXIy BEKTOpPaMHU HAIPSDKEHHOCTH, MHAYKIMM W HaMarHWYeHHOCTH. OCHOBHBIE YpaBHEHUS
MarHuTOCTaTUKU B BellecTBE. [paHWYHbIE YCIOBHS Ha IOBEPXHOCTU pas3fesia ABYX MAarHeTHKOB.
[110THOCTB SHEPrUM MOCTOSIHHOIO MarHUTHOTO IIOJIsS B BeulecTBe. MarHUTHBIE LIEIN.

Tema 7. OcHoBbl Teopuu MakcBeslia 1Jis1 3JIeKTPOMATHUTHOIO 1OJIS

SIBneHME RIIEKTPOMAarHUTHOM MHAYKUMU. 3aKOH 3JIEKTpoMarHuTHOW uHAykuuu. IIpaBuiio Jlenna.
SIBneHHMA CaMOMHAYKIMM W B3aMMHOM MHIYKIHMH. OKCTPAa-TOKM 3aMBIKAHUS UM Pa3MbIKaHHAA B
JJIEKTPUYECKOU 1enu. MaKCBeIIOBCKasl TPAKTOBKA SIBICHMS AJIEKTPOMAarHUTHOW MHAYKUUU. Buxpesoe
anekTpuueckoe mojie. Tok cmemieHusa. Cucrtema ypaBHeHMM MakcBemia B MHTErpalibHOM U
muddepennnanbHoil popmax. MarepuanabHble COOTHOIIEHHS (ypaBHEHUs cBs3M). [InoTHOCTH 3HEprun
U IUIOTHOCTh MOTOKAa HSHEPIUU 3JIEKTPOMArHUTHOTO TOJS. YpaBHEHUE 3JIEKTPOMArHUTHOMN BOJIHBI.
[Hlkana s7aeKTpOMarHUTHBIX BoOJIH. KomriekcHass ¢opma 3amMcu  ypaBHEHHUS! DJIEKTPOMAarHUTHOU
BosiHbL. [Imockass MoHOoXxpomaTuueckas BosiHa. Cdepuyeckass MOHOXpoMaTHYecKas  BOJIHA.
OJEKTPOMAarHuTHbBIE BOJIHBI M MX CBOMCTBA: CKOPOCTb pAacCHpOCTPAaHEHUs, IONEPEUHBIM XapakTep,
MoJIsipu3alys. JHEPreTHYeCKHe XapaKTePUCTUKH 3JIEKTPOMArHUTHBIX BOJIH.

Tema 8. BosiHoBasi onTuka

OnTuyecknil Iuama3oH INKaJIbl 3JIEKTPOMAarHUTHBIX BOJH. COBpPEMEHHBIE MPEACTABICHUS O IPUPOIE
ceera. KopnyckynsipHO-BOJIHOBON AyanusM cBeTa. MIHTEHCMBHOCTH cBeTa. BOIHOBBIE CBOMCTBA CBETA.
Tema 9. JseMeHTBI CHeNHMAJIBLHONW TEOPHH OTHOCHTEIbHOCTH

CoBpeMeHHbIE MPEJCTaBICHUs O MPOCTpacTBE - BpeMeHU. lIpuHuunel otHocutenbHocTH [anumnes u
OiHIITeHA. [paHUIBl MTPUMEHUMOCTH KJIACCMUYECKOM MeXaHWKH. [IpMHIMI COOTBETCTBUS B (PHU3HKE.
[Tonarue 06 o0IIeH TEOPUH OTHOCHUTEIHHOCTH DWHINTEHHA.

Tema 10. DkcniepuMeHTAJIbHBIE H TeOpeTHYEeCKHEe OCHOBbI KBAHTOBOH (PM3HMKHU

['paHuLbl PUMEHUMOCTH KiIaccuueckod mexaHMkH. [InmanerapHas monens atoma bopa-Pesepdopna.
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OCoOeHHOCTH KBaHTOBO-MEXAHUYECKOTO OIMCAHMs COCTOSHUS 4acTUIbl. BeposATHOCTh B KBAaHTOBOM
TEOpUHU. 3aKOHBI COXPAHEHUS B KBAHTOBOI MEXaHHKE.

Tema 11. JneMeHTbI KBAHTOBOH TEOPHH H3JTyYeHUS!

CTpykTypa ONTHYECKHX CIEKTPOB H3JIy4eHHsS W IONIOLICHHSA Ta30B U KOHJIECHCHUPOBAaHHBIX CpE.
OrpaHM4eHHOCTb DJIEKTPOMAarHUTHOM TeOopuM H3iIydeHHs. [loHATME O HEIMHEHHONW OITHKE,
ONTOIEKTPOHUKE U KBAHTOBOM DJIEKTPOHUKE.

Tema 12. dnemeHnTbl PU3NKH ATOMHOIO S/APa

Crpoenune aromHoro szpa. IIpotoHHO-HEWTpOHHASI MOAENb A1pa. B3anMozaelicTBue HyKJIIOHOB B sipe.
[Tonartue o cBoiicTBax W TpHUpOJE saepHbIX cwil. KamenbHas W oOosouedHass MOJENH siapa. 3apsi,
pasmMep M Macca sapa. MaccoBoe M 3apsAnoBoe uucia. PaavoakTHBHOCTh. 3aKOH pPaJUOAKTHMBHOTO
pacnaza. Buuabl M 3aKOHOMEpHOCTH pajuoakTHBHOro pacmaza ([J— , [J— wu [l— pacnan).
PagnoaxkTuBHbIE TpeBpalieHus suaep. SnepHble peakuuu. DHEPrus CBA3M sAep. Y IENbHAsl DHEPrus
CBSA3H.

Hennas peaxkuus nenenust snep. Slaepusiii peakrop. Mnes OpuaepHoro peakropa. Peakuus cuHTe3a
aTOMHBIX sifiep. DHeprus 3Be3a. [Ipobimema mcrouHukoB sHepruu. [loHsATHE 00 SAEpHON PHEPreTHKE.
OnemeHntapHble 4vacTulbl. DyHaameHTanpHble YacTHLbl (KBapku). Teopust bosbiioro B3pbiBa H
sBostonus BeeneHHoON



3. PACIIPEJEHUE YACOB 11O TEMAM M BUJIAM YYEEHOM PABOTHI

Ne |HaummenoBanwue paszzena, —
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1 |BBenenue 4 0 8 4 0 0 16
2 | ®usnyeckre OCHOBEI MEXaHUKU 4 0 8 4 0 0 16
3 | ®usuka xosebaHUl U BOJIH 4 0 8 4 0 0 16
4 Crarucruueckast pusznuka u 4 0 3 4 0 0 16
TEPMOIMHAMUKA
5 | DnexTpocTaThKa U MOCTOSHHBIN TOK 8 0 8 4 0 0 20
6 | MargutHoe 1mose 8 0 8 4 0 0 20
7 OcHoBbI TeOpuK MakcBeria s ] 0 ] 4 0 0 20
AIIEKTPOMATHUTHOTO TOJISI
8 | BomHoBast onTuka 8 0 8 4 0 0 20
9 DNEeMEHTHI ClIelUaIbHON TEOpUn 4 0 3 4 0 0 16
OTHOCHUTEIBHOCTH
DKCIIepUMEHTAIbHBIC U
10 | TeopeTnueckue OCHOBBI KBAHTOBOM 4 0 8 4 0 0 16
buzuKu
1 DJIEMEHTBI KBAHTOBOM TEOPUH 4 0 3 4 0 0 16
W3ITy4eHUS
12 | DnemeHTHI (HU3UKKA ATOMHOTO SIApa 4 0 8 4 16
BCEI'O 64 0 96 48 208
4. JABOPATOPHBIE 3AHSTUS
Ne HanmenoBaHue 1a00paToOpHBIX padoOT Tpynoemxocrs
/11 patop P (gac.)
1 Tema: «BBenenuey. 2
2 Tema: «BBeneHue». 2
3 Tema: «BBenenuey. 2
4 Tema: «BBenenuey. 2
5 Tema: «Pusnueckre OCHOBLI MEXAHUKH ». 2
6 Tema: «®Pusnueckre OCHOBLI MEXAHUKH ». 2




Tema:

«Du3nUeCKre OCHOBHI MEXAHHUKH ».

8 Tema: «®u3n4eCKUEe OCHOBBI MEXAHHUKH ).

9 Tema: «Dusnka KojeOaHUNH U BOJH ».

10 Tema: «Duznka KojleOaHUI U BOIH ».

11 Tema: «Cratuctuueckas Gpu3nka ¥ TEPMOAMHAMUKAY.

12 Tema: «Cratuctuueckas Qpu3uka U TEPMOJIUHAMUKAY.

13 Tema: «DnekTpocTaThKa U MOCTOSIHHBIN TOK».

14 Tema: «DOnekTpocTaThKa U MOCTOSIHHBIN TOK».

15 Tema: «DnekTpocTaTuka U MOCTOSIHHBIA TOK».

16 Tema: «DnekTpocTaTika U MOCTOSIHHBINA TOK».

17 Tema: «K MarauTHOE II0JIEY.

18 Tema: «MarauTHOE IOJIE».

19 Tema: «KMarauTHOE II0JIEY.

20 Tema: «KMarauTHOE II0JIEY.

21 Tema: «OcHOBBI Teopur MakcBemia Ajsi AIEKTPOMAarHUTHOTO TOJIS.
22 Tema: «BomHOBas ONTHKA ».

23 Tema: «BoaHoBas onTuka ».

24 Tema: «BomHOBas omTHKA ».

25 Tema: «3neMEeHTHI CIIENMATBHONW TEOPUH OTHOCHUTEIBHOCTIY.

26 Tema: «OnemMeHThI crielraibHON TEOPUU OTHOCUTEIBLHOCTI.

27 Tema: «2nemMeHThI crielraibHON TEOPUU OTHOCUTEIBLHOCTI.

28 Tema: «DneMeHTHI CeluaIbHOM TEOPUU OTHOCHUTEIHLHOCTHY.

29 Tema: «DKcrieprMeHTaIbHBIE U TEOPETHUECKUE OCHOBHI KBAHTOBOU (DHBUKI.
30 Tema: «OKcriepuMeHTaIbHbIE U TEOPETUYECKUE OCHOBBI KBAHTOBOM (PU3MKM».
31 Tema: «DneMeHThl KBAaHTOBOM TEOPUU HU3ITYUEHUSD.




32 Tema: «OneMeHThl KBAaHTOBOM TEOPUU U3ITYUEHUSD. 2
33 Tema: «OneMeHTbl KBaHTOBOM TEOPUU U3ITYUCHUSD. 2
34 Tema: «2neMeHTBl (PU3UKH aTOMHOTO SIIPA ». 4
35 Tema: «2neMeHTHl (PU3UKH aTOMHOTO SIZIpa ». 2
36 Tema: «2neMeHTBl (PU3UKH aTOMHOTO SIIpa ». 2
5. PAKTUYECKHUE 3AHATUSA (CEMUHAPDI)
No . TpynoemMkocTb
i TemaTuka nMpakTUYECKUX 3aHITUNA (CEMHUHAPOB) (uac.)

1 Tema: «BBenenue». 2
2 Tema: «BBenenue». 2
3 Tema: «Du3nuecKue OCHOBBI MEXAHHUKU ». 2
4 Tema: «®u3nyecKkue OCHOBBI MEXAHUKH ». 2
5 Tema: «®Pu3uka KoiaeOaHUN U BOJH ». 2
6 Tema: «®u3nka KoJIeOaHUNH U BOJH ». 2
7 Tema: «Cratuctuueckas Gpu3nka ¥ TEPMOAMHAMUKAY. 2
8 Tema: «Cratuctuueckas Gpusznka ¥ TEPMOAUHAMUKAY. 2
9 Tema: «OnekTpocTaTUKa U MOCTOSHHBINA TOK. 2
10 Tema: «DnexTpocTaTuka U MOCTOSTHHBIA TOK. 2
11 Tema: «MarauTHoe TOJIE». 2
12 Tema: «MarauTHoe TOJIEM. 2
13 Tema: «OcHoOBBI TeOpuM MakcBesuia ISl 3JEKTPOMArHUTHOTO TOJIS. 2
14 Tema: «OcHOBBI TeOpur MakcBesuia sl 3JEKTPOMArHUTHOTO TOJIS». 2
15 Tema: «BonHoBas onruka ». 2
16 Tema: «BonHoBas ontuka ». 2
17 Tema: «32nemMeHThI crielraibHON TEOPUU OTHOCUTEIBLHOCTI. 2
18 Tema: «2nemMeHThI crienraibHON TEOPUU OTHOCUTEIBLHOCTI. 2




19 Tema: «IKcriepuMeHTaIbHbIE U TEOPETUUYECKUE OCHOBBI KBAHTOBOW (DM3HKWY. |2
20 Tema: «IKcriepuMeHTaIbHBIE U TEOPETUUYECKUE OCHOBBI KBAHTOBOW (MUKW, |2
21 Tema: «2nemMeHTbl KBAaHTOBOW TEOPUH U3TYyUCHUS. 2
22 Tema: «21eMEHTBI KBAHTOBOW TECOPUU W3ITYUCHUS. 2
23 Tema: «2neMeHTBl (PU3UKH aTOMHOTO SIIPa ». 2
24 Tema: «2OneMeHTbl GU3UKU aTOMHOTO SApa ». 2

6. OHEHOYHBIE CPEACTBA JJI5I TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U
INPOMEXYTOYHOU ATTECTALIUN

OneHuBaHMe pe3yiIbTaTOB OOYYeHHs] MO JUCLUIUIMHE OCYIIECTBISIETCS B XOJAE TEKYIIEro
KOHTPOJISI U TPOMEXYTOUHON aTTECTALMU C UCII0JIb30BAHUEM OAJIIIbHO-PEUTHHIOBON CHCTEMBI.

OrneHouHbIE CpeACTBAa B MOJHOM o0beMme mpejacTaBieHbl B (DoHIE OLIEHOUYHBIX CPEACTB IO
qucuumiuHe « Pu3uKay.

[IpenycMoTpensl creayromue (GopMbl U HPOLETYpbl TEKYIIEro KOHTPOJS U MPOMEKYTOUHOM
aTTeCTalUu:

Bua(bl) Tekyuero KOHTpoJist Cemectp (Kypc)

IPAKTUKYM (BBIIIOJHEHHUE U 3aLUTa 1,2,3
1a00paTOpPHBIX PadboT)

MPaKTUKYM (BBITIOJTHEHHE MpakThuueckux | 1,2,3

pabor)
IIPUCYTCTBUE HA 3aHATUU 1,2,3
TECT 1,2,3

Bua(b1) npome:xxyrounoi arrecranum, |Cemectp (Kypc)
KYPCOBbIe padoThl/MPOEKTHI

JK3aMeH 1,2,3

6.1. OueHouHble cpeACTBA AJsI BXOJHOI0 KOHTPOJS (MPU HAJIUYHNH)
BX01HOM KOHTPOJIb OTCYTCTBYET.

6.2. OneHo4Hble cpeACTBA JJIsl TEKYIero KOHTPOJISA YCIIeBAeMOCTH
[TpumepHbIE BOIPOCH! U TECTUPOBAHHMS:

Cemectp 1:

1. Ha peiaKe mpomaBen TopryeT apOy3aMu, B3BEIIMBAas WX Ha YallleYHBIX Becax. B HaOope ruph
HauMmenbmas - 100 1. ApOy3 Becut mpumepHo 5 kr. KakoBa OTHOcHUTEIbHAs MOTPEITHOCTD
u3MepeHus’?

10%

50%

4900/5000

2%

2. Ha maGoparopHoii pabore ywammiics S5 pa3 w3Mepwil IIUHY OpycKa ¥ TOJXYYWJ CIEAYOIIHe
3Hauenusa: 120,4 mm, 121,2 mm, 12,3 mm, 120,8 MM, 119,6 mm. Jloma, BHUMATeIbHO H3yYUB
pe3yNnbTaThl, OH MOHSUI, YTO OJUH pa3 AOMyCTHI mpomax. KakoBa cpemnss amuHa Opycka?
120,5 MM
12,3 MM
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120 MM
1%

3. MoropHas noKa TpolUia MPOTUB TeUeHHs peku 91 KM M BepHyJach B MYHKT OTIIPaBJICHUS,
3aTpaTWB Ha OOpaTHbIM MyTh Ha 6 4 MeHblle. HaiinuTe cKOpoCTh JOJKM B HENOJBMXKHOM BOJIE, €CIH
CKOPOCTb T€YEHMs paBHa 3 KM/4.

10 xm/a

20 m/c

5 kM/4

1 m/c

4. Koapduuument tpenus muH o néx 0,25. Kakyto cCKOpOCTh HE HOJDKEH MPEBBIMIATh BOIUTEINb,

9TOOBI BIUCATHCA B IOBOPOT panumycoM 10 M, nzbexaB 3aHOCA.
50 m/c

23,5 m/c

60 xM/94

18 xm/9

5. JIppkHUK ckaTbiBaeTcs ¢ ropsl BeicoTo 200 M u ¢ pasroHa (0e3 JONOJHUTENBHBIX YCHIIUN)
BBE3KAET HA MEHBIIYIO Tropy BbIcoTOM 75 M. KakoBa ero ckopocTb Ha BepLIMHE Mayloil ropsl?
TpenremM MOKHO TIpeHEOpeUb.

50 m/c

15 m/c

100 xkm/u

72 xm/4

6. TlepByr0 MONOBHHY TYTH TEJIO JIBUTAIIOCH CO CKOPOCTBHIO 2 M/C, a BTOPYIO TOJIOBHHY ITyTH - CO
CKOpOCTBIO 8 M/c. HaliTh cpeHenmyTeByr0 CKOpOCTh Tela.

5 m/c

3,2 M/c

10 xm/9

4,6 M/c

7. Illait6a, myreHHast o MOBEPXHOCTH JibJla C HA4aJIbHOUW CKOpocThio 20 M/c, ocTaHOBMIAach uepe3 40
c. Haiitn ko3 uniment tpenus maitder o €.

0,05

0,2

1,5

0,5

Cewmectp 2:

1. Teno, OpolIeHHOE BEPTHUKAJIBHO BBEPX, yHaJlo Ha 3eMi0 uepe3 2 c. Ha kakyro MakCHMMaJbHYO
BBICOTY IMOJHSIIOCH TENO0?

0,5m

Im

SMm

20 m

2. Camonér omuceiBaer neriao HecrepoBa pamuycom 200 m Ha ckopoctu 360 kM/4. Bo ckombko pas
CHiia, ¢ KOTOPOH JETYMK TABUT HA CUICHBE B HIDKHEW TOUYKE, OOJBINE CHJIBI TSDKECTH JIETYHKA?
B 6 pa3
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B 2 pasza
B 5 pa3
B 1,5 paza

3. Kamenp maccoit 0,1 kr OpomeH mox yriaoM 45° K TOpPU30HTY. Moaydab CHIIBI TSKECTH,
JEHCTBYIOIEH Ha KaMEHb B MOMEHT OpOCKa, paBeH

1

1,73

2

0

4. Ecnum 1npu YBENIMYEHUHM MOJYNS CKOPOCTH MAaTepuajabHOM TOYKM BEIMYMHA €€ HMITYlIbCa
yBENMUMWIach B 4 pasa, TO IIpU ATOM KUHETHYECKask dHEPTHs

yBeJIMYMIIach B 2 pasa
yBenuumiach B 4 pasa
yBenu4miach B 16 pas
yMeHbIINUIAch B 4 pasa

5. Bemocuneaucr cbeKaeT C€ TOPKM, JBUTASCh paBHOYCKOpeHHO. HawanpHas ckopocTh
BEJIOCUIIE/IUCTA paBHA HYNMO. Y ocHOBaHus ropku anuHoil 100 M ckopocth Benocunenucta 10 m/c.
Ero yckopenue paBHO

0,25 m/c"2

0,50 m/c"2

1 m/c"2

2 M/c™2

6. CHapsn Maccoil 2 Kr, JETSIIUNA ¢ HEKOTOPOM CKOPOCTHIO, pa3pbIBaeTcsl Ha JiBa OCKoJika. IlepBbIit
OCKOJIOK Maccoil 1 kr jetutT mon ymioMm 90° k mepBoHa4YaJIbHOMY HaIpaBJICHUIO CO CKOpocThio 300
m/c. CkopocTh BTOporo ockoiika paBHa 500 m/c. Haiitu ckopocTh cHapsjaa.

200 m/c

200

7. Moaynb CKOPOCTH pPaBHOMEPHOTO BpAIlEHUs CITyTHHKA BOKPYI IUIAHETHI 10 OpOHUTE paiycoM
IpsSMO MPOMOPILUOHATEH KOPHIO KBaJIPaTHOMY M3 MAacChl IJIAHETHI

00paTHO MPONOPIIMOHAJIEH Macce TUIAHETHI

IpsSMO MPOMOPIHUOHATEH KBAaJpaTy MacChl IIAHETHI

HE 3aBHCUT OT MAaCChl TUIAHETHI

Cemectp 3:

1. Touka ABMKETCA O OKPYXKHOCTH paaumycoM R ¢ wactotoii oOpamenus V. Kak HYy)kHO W3MEHHUTH
4acToTy OOpaleHus, YTOObl MPH yBETUYEHUH pPaguyca OKPYXKHOCTH B 4 pa3a IEHTPOCTPEMHUTEIHLHOE
YCKOPEHHE TOYKH OCTaJI0Ch MPEKHUM?

YBEIUUUTH B 4 pasa

YMEHBIIUTH B 4 paza

YMEHBIINUTH B 2 pasza

BEJIMYUTH B 2 pasza

2. Mereoput mposeraer 0okosio 3eMiu 3a mnpeaenamMu atMocdepsl. Kak HampaBieH BEKTOp YCKOPEHUs
METEOpUTa B TOT MOMEHT, KOIJla BEKTOp CHJIBI TPaBUTALMOHHOTO TMPUTSHKEHUS  3eMIIH
NEPIEHANKYIIAPEH BEKTOPY CKOPOCTH MeTeopura?

napajIeIbHO BEKTOPY CKOPOCTH
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110 HaIlIpaBJICHUIO BCKTOPA CHUJIbL
10 HalpaBJICHUIO BCKTOPA CKOPOCTHU
10 HallpaBJICHUIO CYMMBI BCKTOPOB CHUJIBI U CKOPOCTU

3. ABTOMOOMJIb TpOTaeTcsi ¢ MECTa M JBMXKETCS C IMOCTOSHHBIM yckopeHuem 5 m/c’2. Kakoil myTth
MpOIIENT aBTOMOOUIIB, €CITU €r0 CKOPOCTh B KOHIIE MYTH OKa3ajach paBHOM 15 m/c?

45 m

10,5 m

22,5 M

33 M

4. Msu Opocanu ¢ OankoHa 3 pa3a C OJAMHAKOBOW HayalbHOW cKOpocThio. IlepBblii pa3 BekTOp
CKOpPOCTH MsA4a ObLI HampaBieH BEPTHUKAJIbHO BHHU3, BTOPOW pa3 — BEPTUKAIBHO BBEpX, TPETHH pa3
— Topu30HTaJIbHO. COMPOTHBIIEHHEM BO31yXa MpeHeOpedb. Moayiab CKOPOCTH Ms4a MU MOIJIETe K
3emyie ObLI

00JIbIlIE B IEPBOM Cllydae

00J1blIE B BTOPOM Cllydae

00JIbIIIE B TPETHEM Cllydae

OJIMHAKOBBIM BO BCEX CIydasx

5. Iaitbe maccoit 100 r, HaxomsmeHcs Ha HAKJIOHHOW IIJIOCKOCTH, COOOIIMIM CKOpOCTh 4 M/cC,
HAIPABJICHHYIO BBEPX BIOJbh HAKIOHHOW IIockocTH. lllaiiba ocraHOBWMIIACH HA PACCTOSSHMM | M OT
Hayaja JBIWKEHUS. YToJ HakioHa 1uiockoctd 30°. Cua TpeHus maiObl 0 TUIOCKOCTh paBHA

0,1 H

03 H

1H

4H

6. B nentpudyre ctupambHOM MaluHBI O€libe MPU OTXKUME ABHIKETCS MO OKPYKHOCTH C MOCTOSTHHOU
0 MOJYII CKOPOCTbIO B TOPH30HTAJIBHON IUIOCKOCTH. Kak mpu 3TOM HampaBi€H BEKTOpP €ro
yckopeHus 7

10 pajinycy OT LEHTPa OKPYKHOCTUE

[0 PaJnyCy K LUEHTPY OKPYKHOCTH

BEPTUKAJIBLHO BHU3

10 HAIPABJICHUIO BEKTOPa CKOPOCTHU

7. Tlon nevictBueM cwibl 4,5 H mpyxuHa ymiuHuiaack Ha 6 cM. Uemy paBeH MOAyNlb CHJIbI, TOJ
NEMCTBUEM KOTOPOM YIUIMHEHHE 3TOM MPYXHUHBI COCTaBUT 4 cM?q

3H

3

3H

8. Terutoxon ABMXKETCS IO PEKe IPOTHUB TEYCHHS CO CKOPOCTBIO 5 M/C OTHOCHTEIBHO Oepera.
Onpenenure CKOPOCTh TEYEHHUS PEKH, €CIH CKOPOCTh TEIUIOXO0Ja OTHOCHUTEIILHO Oepera mpu
JBHKCHUU B OOpAaTHOM HaIpaBJICHUU paBHA 8 M/C.

1,5 m/c

3 M/c

4,5 m/c

9 Mm/c

6.3. OueHo4HbIE CPeACTBA AJS MPOMEKYTOYHON aTTeCcTALUH
HepequL BOHpOCOB JJI1 TIOATOTOBKU K 3K33M€Hy
1 cemectp
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l. ITpenmer ¢usmuku. Metonsl ¢usnueckoro uccienopanus. Cesa3p puszuku ¢ punocopuein u
JIPYI'UMH HayKaMH.
Kunematnka MaTepHanbHONW TOUKH.
Ckopocts n yckopenue. HopManbHOe M TaHT€HIMAIBHOE YCKOPEHHE.
OCHOBHOE ypaBHEHHE KMHEMAaTHKH.
Junamuka matepuanbHON TOUYKU. 3akoHbl HploTOHA.
@dyHIaMeHTalIbHbIE B3aUMOJICHUCTBHS, UX OOLIast XapaKTepUCTHKA.
PaGora cuit. Dueprus.
KunemaTuka u TuHaMMKa BpalaTeIbHOIO JBUKEHUS TBEPAOIo Teia.
3aKOHBI COXpAHEHWS DSHEPIWH, WMITyIbca W MOMEHTa HWMIyJIbca M HUX CBsI3b C
npeoOpa3oBaHueM (pyHAAMEHTAIbHOW CUMMETPUH.

XA B WD

10. DNeMEeHTHI CHeHaTbHON TEOPUU OTHOCUTEIHHOCTH.

1. [Tpunuun otHocutTensHocTH ([amuneld, DUHIITEHH).

12. [TpeoOpazoBanwmst JlopeHta.

13. PenatuBrcTcKO€ W3MEHEHHE HOJIUH MU TPOMEXKYTKOB BPEMEHHU, PEISTUBUCTCKHMA 3aKOH
CJIOJKEHUSI CKOPOCTEH.

14. HuTepBan Mexay COOBITHSIMH.

15. PensruBucrckas auHamuka.

16. PensruBucTtckas macca, UMIYIbC, SHEPTHSL.

17. 3aKOH B3aMMOCBSA3M MAcChl U SHEPTHH.

18. Kputnka dunocodckoro penstuBu3mMa U SHEpreTusMa.

19. [Tonstre 06 oOmIel TEOPUN OTHOCUTEITBHOCTH.

20. KoneGanus u BOJHBL

21. lapmonnyeckue xoneOaHusl.

22. Juddepenunanbable ypaBHEeHUsS CBOOOIHBIX, 3aTyXalOIUX U BBIHYKICHHBIX KOJIeOaHUM.
23. Pe3onanc.

24. BosiHOBOE ypaBHEHUE.

25. [IpononbHBIE U MTONIEPEYHBIE BOJIHBI.

26. [IpuHIIMT Cynepno3uIIny.

27. WnTepdepennns BoIH.

28. OCHOBBI KBAHTOBOW MEXaHUKH.

29. Kopnyckynsipro-BostHOBOM nyanusM. @opmyna ne bpoits.

30. CoOTHOIIIEHUE HEOTPEIECICHHOCTEM!.

31. BonHoBas GpyHKIUS U €€ CTATUCTHYECKHIA CMBICIH.

32. VYpasuenue llIpeaunrepa.

33. CrannoHapHbIE COCTOSHUS.

34. OcHoBHas 3a/1aya KBAHTOBOW MEXaHUKH U 0OIIas cxema ee pelieHus.

35. OnHomepHasi TPSIMOYTOJIbHASL «IMOTEHIMAIbHASA SIMa» C OECKOHEYHO BBICOKMMH CTEHKaMHU,

3a/lada O KBAHTOBO-MCXAaHHWYCCKHX COCTOSAHUAX IJICKTPOHA B BO,I[OpO,Z[OHOI[O6HOM aTOMC, KBAHTOBBIC
qucia, IpUHIUII 3alpeTa Hay.TH/I. BBIpO)KI[CHHBIe COCTOSAHHA.

36. DJIEeMEHTBI CTAaTUCTHYECKOU (PU3HKH.

37. Maxkpo- 1 MUKPOCOCTOSIHHSI CUCTEMBI MHOTHX YaCTHII.

38. CraTuCTHYECKHI Bec.

39. OHTpomus.

40. DYHKIIMA CTAaTUCTUYECKOTO PACIpPEICIICHHUS.

41. Pacripenenenne Maxkcseiia, bonbimana.

42. 3aKOH paBHOPACHPEEIICHUSI YHEPTUU 10 CTENEHSIM CBOOOIBI.
43. BryTpeHHs1s 3Heprusi uACaJIbHOIO rasa.

2 cemectp

1. OCHOBBI TEPMOJIUHAMUKH.

2. IlepBoe Havalo0 TEPMOAMHAMMKHM (M30TEPMHUUECKHI, H30XOPHUYECKUI, H300apHUUECKUdl U
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anrabaTHBIN TIPOIIECCHI).

Bropoe Havasio TepMOAMHAMUKH.

CaMonpou3BOJIbHBIE U HECAMOIPOU3BOJIbHBIE TPOIIECCHI.
CTaTHUCTUYECKUI CMBICI BTOpPOIo Havajia TCpMOJNHAMUKH.
DNeKTpUUYecKoe I0Jie B BaKyyMe.

Ucrounnku nons. 3akon Kymona.

HaHpH)KeHHOCTL. ITotenmuain. CBs13b MCKAY HAIPsSKECHHOCTHIO W ITOTCHIIUAJIOM.

[ToTOK BekTOpa HAMPSHKEHHOCTH.
[IpuHuun cyneprno3uiuy.
Teopema Octporpaackoro-laycca.
Hupkynsiuus BEKTOpa HAIMPSKEHHOCTH.
Teopema Ctokca.
Pabora nons. Kiaccuueckas Teopust 3J€KTPOCTATUYECKOTO TOJIS.
DJEKTPUYECKOE MOJIE B BELIECTBE.
DNeKTpOHHasi U OPUEHTALIMOHHAS MOJISPU3ALIUS.
[Tonsapr30BaHHOCTD.
DNEKTPUYECKOE CMEIICHHE.
OTtHocuTeNnbHASI TUAIEKTPUUECKas MPOHUIIAEMOCTh CPEJIbI.
CerHeTosneKTpuKH.
IIpOBOHMKY B JIEKTPUYECKOM IIOJIE.
Pacnipenenenue 3apsa0B BHYTPU IPOBOJIHUKOB.
DNEKTPOEMKOCTh YEIUHEHHOIO MPOBOJHHKA.
Konpaencartopsil.
OHeprusi NEeKTPUIECKOTO IO,
OHeprus CHCTeMbl TOYEUHBIX 3apANIOB, 3apsSHKEHHOTO YEIUHEHHOTO

3apaxKCHHOTO KOHACHCATOpA.

27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

OObemMHast IUIOTHOCTh SHEPTUU HIIEKTPUYECKOTO MOJIS.

IToCTOSIHHBIN 2JIEKTPUYECKUI TOK.

XapaKTepUCTUKHU U YCIOBUS CYLIECTBOBAHUS TOKa.

3akonsl Oma u [xoyns-Jlenia.

TemnepaTypHasi 3aBUCUMOCTD YJEJIBHOTO COIPOTUBIICHHUS METAJIOB.

IMPOBOAHWKA

u

MarnutHoe mone TokoB. 3akoH buo-CaBapa-Jlarutaca U ero mNpuUMEHEHHUE K pacyery
MarHuTHOTO TOJISI.

3akoH Amrepa.

MarauTHoe B3aUMOJECHCTBUE TOKOB.

MarHuTHbBII MOMEHT BUTKA C TOKOM.

[upkynsuus BEKTOpa HAMPSKEHHOCTH MATHUTHOTO IOJIS.

3aK0H MOJIHOTO TOKa.

MarHuTHbIA MOTOK.

Pabora mepemMenieHrs MpOBOJHUKA U KOHTypa ¢ TOKOM B MarHUTHOM IIOJIE.
JIBrKeHue 3apsKEHHBIX YacTUIl B MATHUTHOM TIOJIE.

JlelicTBME MArHUTHOTO IOJISL HA JBMIKYILIMICS 3apsi.

Cuna Jlopenua.

DNeKTpOMarHuTHAsT WHIYKLIUS.

3aKOH 3JIEKTPOMarHUTHOW MHIYKIIUH.

IIpaBuino Jlenua.

SIBneHus caMOMHIYKIMU W B3aUMHOM MHAYKIMHU. HIYKTUBHOCTD.
OHeprust U 00beMHas IJIOTHOCTh SHEPTUU MArHUTHOTO TOJISL.
OCHOBBI TEOPUU HIIEKTPOMArHUTHOTO TOJIS.

OO0m1as XxapaKTepUCTUKA 3JIEKTPOMArHUTHOTO TIOJIA.

Tok cMmerenus.

Cucrema ypaBHeHu MakcBesia.

15



52.

QHCKTpOMaFHI/ITHHe BOJIHBI M UX CBOMCTBA.

3 cemectp

1 MarsuTHble CBOMCTBA BELIECTBA.

2 Tunel MarHeTUKOB.

3. MarnuTHble MOMEHTHI aTOMOB.

4. DneMeHTapHasi TeOpHsl [ua- U mapaMarHeTu3ma.

5 HanpsixeHHOCTh MarHUTHOTO TOJIA B BELIECTBE.

6 OTHOcUTEeNbHAsE MarHUTHAS MIPOHUIIAEMOCTH BEIIECTBA.

7 CBsi3b MEXIy BEKTOpPaMHU HAIPSKEHHOCTU, WHIYKIIMM W HAMarHUYeHHOCTH.
8. MaruuTHasi BOCIPUUMYHUBOCTh BEIIECTBA.

9. ®eppOMarHeTUKH.

10. OcHOBHas KpuBasi HAMarHUYUBaHUSI.

11. MarsuTHBIN rucTepesuc.

12. Touxka Kropu.

13. JloMeHBL.

14. DJeMeHThl CIIMHOBOM Teopuu (eppomMarHeTusma.

15. BosiHoBas ontuka.

16. Onrtruyeckuid 1rUana3oH 3JE€KTPOMArHUTHBIX BOJIH.

17. CoBpeMeHHOE TIPE/ICTaBIIEHNE O TIPUPOJIE CBETA.

18. BonHoBbIE cBOMCTBa CBETA.

19. OcHOBHBIE TIOJIO’KEHUSI TE€OMETPUUECKON ONTHKH.

20. CKopOoCTh pacpoCTpaHEHHUs CBETa B BEIICCTBE.

21. 3aKOHBI MPEIOMIIEHHUS U OTPAXKEHUsI CBETA.

22. [TonHOE BHYTpEHHEE OTpPaKEHHE CBETA.

23. Hucnepcust csera. O6nactu HOpMaIbHONH U AHOMAJIBHON TUCIEPCHH.
24. HNHuTepdepennus ceera.

25. [ToHaTHE 0 MOHOXPOMATUYHOCTU M KOTEPEHTHOCTH CBETOBBIX BOJIH.
26. Bpems 1 njimHa KOrepeHTHOCTH.

27. Pacuer nnTepdepEeHIIMOHHON KapTHHBI OT ABYX KOTE€PEHTHBIX MCTOYHHKOB.
28. Onrudeckas JJIMHA MYTH.

29. WHTepdepeHIus cBeTa B TOHKUX IUICHKAX.

30. [Tonockl paBHOM TOJIIIUHBI U PABHOTO HAKJIOHA.

31. [IpocBeTiieHrEe ONTHKH.

32. HNuTepdepomerpsl.

33. Judpaxmus ceera.

34. [Tpunnun Itoitrenca-dpenens.

35. Meton 308 ®@penens.

36. Judpaknus Ha KPYIrJIIOM OTBEPCTHH U JIMCKE.

37. Judpakius B napajuieibHbIX JIydax Ha OAHOM HIETH U AU(PAKIHOHHON peleTKe.
38. Paspemaroniasi cmocoOHOCTh ONTUYECKUX TPHOOPOB.

39. [Tonspuzanus ceera.

40. EcrecTBeHHBIN U MOJSAPU30BAHHBINA CBET.

41. [Tonspuzanus cBera NpU OTPAKEHUU.

42. 3akoH bproctepa.

43. JIBoitHOE J1ydenpeoMIIeHuE.

44, [Tonsspouapl ¥ MOJAPU3YIOUTUE TPUMBI.

45. 3akon Mainroca.

46. HckyccTBeHHas: aHU30TPOIIHUSL.

47. TexHuueckre NIPUMEHEHUS MOJISIPU30BAHHOIO CBETA.

48. TennoBoe u3IydeHue.

49. OcHOBHBIE CBOWMCTBA U KOJINYECTBEHHBIE XapaKTEPUCTUKU TEINIOBOTO M3IIy4EHHMS.

16



50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

YepHoe Tero.

3axon Kupxroda.

Pacnipenenenuie sHEpruy B CIEKTPE U3JIy4EHMs] YEPHOTO Teja.
3akonbsl Ctedana-bonbumana, Buna u Panes-/xunca.

3akoH cMmeleHus: BuHna.

OnTHueckas NUPOMETPHUSL.

PanuanuonHas, spkocTHasi U I[BETOBasi TeMIEpaTyphl.
OneMeHThl KBaHTOBOM TEOPUU U3ITydEHHUSI.

®opmyna Ilnanka 1151 paBHOBECHOTO TEIUIOBOTO M3IYYEHHUS.
KBanroBas crarucrtuka bose-OiiHmiTeliHa.

Ksanrosas npupona B3aUMOACUCTBUS H3JIYy4YCHUs C BCIICCTBOM.

dotorddexr.

3akonsl CroseToBa Juist BHemHero goro3ddekra.
Kpacnas rpanuna dhotoaddexra.

KBanrtoBas npupona ¢pororddekra.

®dopmyna DiHIITEHHA 11 BHENIHETo (hoTodddexra.
[TpakTnueckoe ucnonb3zoBanue Gpororddexra.
PentrenoBckoe uzmyuyeHue.

JlaBiieHHUE CBETA.

D¢ dexr Komnrona.

Onemenrtaphas Teopus 3ddekra Komrrona.
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6.4. bajibHO-pellTHHIOBAsA cHCTEMA

OneHka ycrneBaeMOCTH C MpPHUMEHEHHEM OallIbHO-PEHTHHTOBOM CHUCTEMBI 3aKJIIOYAaeTCs B
HAaKOIJICHHU OOy4aromuMucsi OajyIoB 3a aKTUBHOE, CBOCBPEMEHHOE U KAaueCTBEHHOE Y4acTHE B
OTIpeNIeNIeHHBIX BUIAaX Y4eOHOW IeATETbHOCTH W BBINOJHEHHE Y4eOHBIX 3aJaHUi B XOJE€ OCBOCHHS

IVCIUILIAHEI.
KommuectBo 6ammoB KonugectBo Basuisr
KoHkpeTHbIE BUIBI OLIEHUBAEMON ACSITEILHOCTH 3a 1 dakr (Touky) (akToB (TOYEK) (Maxcumym)
KOHTPOJIS KOHTPOJIS

Cemectp 1

O0s3aTenpHas ayTuTOpHas padoTa
Tect 2 1 2
[IpakTukym (BblmosiHeHHE TPaKTHYECKUX padoT) 2 8 16
ITpucyrcTBue Ha 3aHATUN 0,5 32 16,0
[Tpaktukym (BeinonneHne u 3anmra J1abopaTopHbIX padoT) 3 12 36
NTOTIO B paMKax TEKYIEro KOHTPOJIS 70 6amtoB
HTOIO B paMKkax IPOMEKYTOTHOM aTTeCTAlUI 30 6amroB
BCEIO no nucuuruivHe 3a ceMecTp 100 6ammoB
Cemectp 2

O0s3aTenpHas ayTuTOpHas padoTa
Tect 10 1 10
IMpakTukym (BeITonHEHNE IPAKTHIECKHX PadoT) 2 8 16
ITpucyrcTBue Ha 3aHATUU 1 32 32
[Tpaktrkym (BbIMoHEHHE U 3alMTa JJAOOPATOPHBIX padoT) 1 12 12
UTOI'O B pamkax TeKyIIero KOHTPOJIA 70 6amoB
HUTOTO B paMKax MpoOMEKYTOUHOM aTTeCTaluu 30 6amoB
BCETIO no aucuumiimHe 3a ceMecTp 100 6amoB
Cemectp 3

O0s3aTenpHas ayIuTOpHAast paboTa
Tect 10 1 10
IMpakTukym (BeImonHeHNe TpaKTHIECKUX padboT) 2 8 16
[TpucyrcTBre Ha 3aHATUH 1 32 32
[Tpaktrkym (BeimosTHEHHE U 3alUTa JIAOOPATOPHBIX padoT) 1 12 12
NTOI'O B paMKax TEKYIIET0 KOHTPOJIS 70 6amoB
HUTOI'O B pamkax MpOMEKYTOYHOH aTTEeCTAI[IHI 30 6amioB
BCETO no nucuuIuivHe 3a ceMecTp 100 Gammos
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HTorosasi oleHKa MO AMCLUIUIMHE BBICTABISETCS Ha OCHOBE HAKOIUIEHHBIX OaJIoOB B XOj€
TEKYILEro KOHTPOJIS U MPOMEXYTOYHOW aTTeCTallii B COOTBETCTBUU C TAOJIMIICH:

CucremMa ouLleHUBAHUS Pe3yJbTATOB 00y4YeHHs] MO NTUCHUILINHE

IlIkana no BPC OTMmeTKa 0 3aueTe Ouerika 3a DHIAMEH,
3a4yeT C OLEHKOM
85—-100 OTJIMYHO
70 — 84 3a4TEHO XOpOLLIO
56 - 69 YIIOBJIETBOPUTEIIHHO
0-55 HE 3a4TEHO HEYJOBJIETBOPUTEIBHO
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7. YYHEBHO-METOANYECKOE, UH®OPMALIMOHHO-TEXHUYECKOE "
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

OOyuwaromyecss W3 4uciaa JIMI C  OrPAaHUYEHHBIMH  BO3MOKHOCTSIMH  370POBbS
o0ecreynBaOTCs TMEYaTHBIMU M (WJIM) 3JIEKTPOHHBIMH O0Opa30BaTENbHBIMU pecypcaMu B (opmax,
aJalITUPOBAHHBIX K OTPAaHUYEHUSM UX 310POBbS.

7.1. JIntepatypa

1. Jlemumuenko, B. U. ®usuka : yueOnuk / B. U. JIemumuenxo, W. B. Jlemuauenko. — 6-¢ u3n.,
nepepad. m npon. — MockBa : UH®OPA-M, 2023. — 581 c. — (Beicmiee oOpa3oBaHue:
bakanaspuat). - ISBN 978-5-16-010079-1. - TekcTt : snekTpoHHBIH. — Pexxum noctyma: 1o
MO/ITHCKE.

https://znanium.com/catalog/product/1913243

2. Wreitn, b. M. ®usuka. Mexanuka : npaktukym / b. M. reitn, W. 1. Konnpioaesa. - CaHKT-
[TerepOypr : CII6GITUKuT, 2023. - 45 c. - Pexum pocryma: Juisi aBTOp. MOJb30BaTeNeH. -
DnekTpoH. Bepcus ned. myonukanun. - [ISBN 978-5-94760-556-3. - TekcT : 2IeKTpOHHBIH.
https://elib.gikit.ru/books/pdf/2023/Uchebnaja_literatura/Fizika Mehanika praktikum.pdf

3. Xaspynsk, B. I. Kypc ¢wusuku : yue6Hoe mocodue / B.I. XaBpyHsik. — Mocksa : UHOPA-M,
2021. — 400 c. — (Bricmiee obpaszoBanue: bakanaBpuar). - ISBN 978-5-16-006395-9. - Tekcr :
ANEKTPOHHBIN. — Pe:KUM TOCTyMa: 1Mo MOITUCKE.
https://znanium.com/catalog/product/1149108

4. KysnenoB, C. . Ousuka. Mexanuka. Mexanudyeckue KoieOaHMs M BOJIHBL. MomekynspHas
¢usuka. Tepmonunamuka : ydeoHoe mocobuwe / C. U. Ky3nenoB. — 4-e¢ u3z., uchnp. U J0mM. —
Mocksa : ByzoBckuii yuebnuk : MHOPA-M, 2020. — 248 c. - ISBN 978-5-9558-0317-3. -
TekcT : 3JIeKTpOHHBIN. — PexxuM 1ocTyma: no noamnucke.
https://znanium.com/catalog/product/1084382

5. ®usuka : yuebnuk / A. U. Xonanosuu, H. H. CxBopuos, b. M. llreitn, A. C. [llamkuna ; nox
pen. A. 1. XomanoBuua. - Cankr-Ilerepoypr : CIIOIMKuT, 2019. - 298 c. : w1 - ISBN 978-5-
94760-374-3. - TekcT : HENOCPEICTBEHHBIH.
https://www.gikit.ru/lib/catalog

6. Tpodumona, T. U. Kypc ¢usuku : yuebnoe nocobue ans By3oB / T. U. Tpopumosa. - 19-e u3n.,
crep. - M. : Akagemus, 2012. - 560 c. - (Briciiee npodeccuonanpHoe oopa3zoBanue). - ISBN 978
-5-7695-9433-5. - TekcT : HENOCPEACTBEHHBIM.
https://www.gikit.ru/lib/catalog

7.2. UHTepHET-pecypcehl
1.

7.3. JIuneH3HOHHOE M CBOOOTHO pacnmpocTpaHsieMoe MPOrpaMMHOe o0ecredeHne

Microsoft Windows
Microsoft Office

7.4. Hpo@eccnona.m:ﬂble a3l JAHHBIX " I/IH(l)OpMaIII/IOHHLIe ClIpaBOYHbIE€ CUCTEMBI

OnextponHsbii katanor oubnuotexu CIIGIUKuT. https://www.gukit.ru/lib/catalog
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https://znanium.com/catalog/product/1913243
https://elib.gikit.ru/books/pdf/2023/Uchebnaja_literatura/Fizika_Mehanika_praktikum.pdf
https://znanium.com/catalog/product/1149108
https://znanium.com/catalog/product/1084382
https://www.gikit.ru/lib/catalog
https://www.gikit.ru/lib/catalog

7.5. MaTepuaJibHO-TEXHUYECKOEe OOecrneyeHue

HauMeHoBaHHe ceNUAJIBHBIX
NOMeNIeHnii 1 MOMeIeHnil 1S
CaMOCTOSITE/IbHOI paboThI

OCHAIIEHHOCTH CNMENHAJTLHBIX OMEIeH!I ¥ MOMeIeHuii 1S
CaMOCTOSAATEIbHON PadoThI

VYueOHast aynuropust

Pabouee MecTo npernoaaBarels, 000pyI0BaHHOE KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM ITpoekTopoM. Paboune mecra oOydaromuxcs. Jlocka
(MHTEpaKTUBHAS TOCKA) W/HITH SKpPaH.

Tlomemienne At caMOCTOSATEIIBHOM
paboThI 00yJArOIIUXCS

Paboure MecTa 00yJaroIUxcss 000pyI0BaHHbIC KOMIIBIOTEPAMH C
MOJIKITIOYEHUEM K ceTd «IHTEpHET» H JOCTYIIOM B 3JIEKTPOHHYFO
UH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy HHCTUTYTA.
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8. METOANYECKHUE PEKOMEHJIAIINU 11O OPTAHU3AILIUN OCBOEHMUSI
JANCHUIIJINHBI

W3yyaTth paszgensl AUCUUIUIMHBI PEKOMEHIyeTCsl 10 TeMaM B COOTBETCTBUHU C COJEp)KaHHEM paboueit
MPOTPaMMBbI TUCITUTLIMHBL, TPUICPKUBASCH CIICAYIOIETO MOPSIIKA:

1. O3HaKOMHUTBCS C TPOTrPaAaMMOM 1O ITOU TEME.

2. IlpounTaTh JEKIHMOHHBIM MaTepuad U CTPAHUIBI PEKOMEHJOBAHHBIX Y4EOHHKOB, KOTOPHIC
PacKphIBAIOT COJEp)KaHWE JaHHOW Tembl. [Ipu TEepBOM UTEHWUW CIEAyeT YAICHSATh OCHOBHBIC
noniokeHus. [Ipy BTOpOM 4YTEHUU cielyeT BHOCHTH 0CO0O Ba)KHBIC IOJIOKEHHS, CXEMBI, MOJEIH,
OTCYTCTBYIOIIHE B KOHCIIEKTEe. OTMETUTH BOMIPOCHI, KOTOPHIE OKA3aJIMCh HEMOHSATHBIMHU.

3. Tlo BO3MOXHOCTH TOJYYUTh KOHCYIBTAIIMIO TIPENOJaBaTeNsl, €CIU HEMOHUMAaHHE YaCTHBIX
BOIIPOCOB TIPEMATCTBYET JaJIbHEUIIEMy TIOHUMAHUIO JUCHUIUIHHBLIIPOBOMSITCS Takke JIEKIHH-
BU3yalu3allii, HAINOJHEHHbIE pUCYHKaMH, Tpadukamu, npumepamu. JleKnuu-BU3yanu3anuu
MPOXOJIAT C MPUMEHEHHEM TEXHUYECKHX CPEICTB O0yICHHSI.

4. WM3yuuTh wMaTepuan TINATENBHO, CTPEMsICb TIOHSITh U YCBOUTH OCHOBHBIE TEOPETUUYECKHE
MOJIOKEHHUs, 3aKOHOMEPHOCTH, XapaKTepU3YIOUe Ty WIM WHYO CHCTEMY aBTOMATHYECKOTO
pErynupoBaHUs, CBOMCTBA M XapaKTEPUCTHKH CUCTEM U YCTPOICTB.

5. B mpormecce u3ydeHus CcleAyeT AOMOJHUTH KOHCIEKT JIEKIIMA MaTepHallaMH, OOJerdaromrmMu
NOHMMAaHHUE JAHHOW TeMbl. TaKoW KOHCIEKT IO3BOJHT YIYy4IIUTh TEOPETUYECKYI0 TOATOTOBKY U
COKOHOMHT BPEMsI MPU MOATOTOBKE K IK3aMEHY.

6. B koHCIIeKTe TOJDKHBI TPUCYTCTBOBATH CIIEAYIOIINE MaTepUAIbL:

* CTPYKTYPHBIE CXEMBI U CTPYKTYPHBIE MOJIETTH (PU3UYECKUX CUCTEM M YCTAHOBOK;

* TOsiCHeHHs, (OpMYJbl, Kacaloluecs MNpPUHIUNA padoThl, 0OCOOCHHOCTEH TOCTPOCHUS Pa3IUIHBIX
AKCIIEPUMEHTATIBHBIX CXeM, (POPMYITHUPOBKH OCHOBHBIX (PU3MUECKUX 3aKOHOB;

* WCXOJHBIE TPEONOCHUIKH Uis BbIBOAa (GOpMYI M OKOHYATeNbHbIE (QOpPMYNIBI [ aHajIu3a
(hU3UIECKIX 3aKOHOB;

* KpaTKHe BBIBOJIBI [10 U3y4aeMOil TeMe.

B uenom oOyueHue CTpPOUTCS NO KIACCHMUYECKOM CXeMe H3JI0KEHUS MaTepuaja C IOCIEAYHOLUM
3aKpelyIeHHeM U KOHTPOJeM KadecTBa YCBOGHUs Marepuana. Jlisgs 3Toro B Kaxaod Teme
IPEIyCMOTPEHBI OJIOKH: HHGOPMAIIMOHHBIE, Ta00pAaTOPHBIC U OJIOKH CAMOKOHTPOJIS.

OcHOBHbBIE CBEIEHUS Kypca MH3II0KEHbl B HHPOPMAIMOHHBIX OJIOKax (JEKIMOHHBIM MaTepuall,
peKoMeHIyeMast IMTepaTypa).

B 6mox nabGopaTOpHBIX 3aHATUH BXOAUT KOMILJIEKC IO BBIMIOJHEHHUIO, HCHOJB3YS METOAMYECKUE
pPEeKOMEHJalluu 10 BBIMOJIHEHUIO. JlabopaTopHas palOoTa cuyuTaeTcs BBINOJIHEHHON IOJHOCTHIO
TOJIBKO TIOCJIE 3aILUThI €€ MPENO1aBaTeNo.

JlaGopatopHbie pabOTHI MOTYT BBITIOJHATHCS CTYJACHTAMU KaK CaMOCTOSITENbHO, TaK W B MaJbIX
rpymnmnax.

KoHTponb W CaMOKOHTpPOJIb TPOBOJIUTCA B TEUYEHHE BCETO TMEpUoJa W3YUYEHHUs JUCIMIUIAHEIL.
3akpervieHne TEOPETUYEeCKOro MaTepuaia MPOU3BOAMTCA BO BpeMsl J1aOOpaTOPHBIX 3aHITHHA TMPU
3aImTe Ja00paTOPHBIX PabOT W TPHU PEIICHUH 3a7a4 Ha TPAKTUYECKUX 3aHATHUSX, a TaKkKe MpHU
MOMOIIM  TECTHPOBAaHUS U KOHTPOJBHBIX paboT. HemocpeacTBeHHoe oOIIEHHE CTyAEHTa C
TperoIaBaTelieM sIBIIsIeTcsl Hanbosee 3 (HEeKTUBHBIM CITIOCOOOM M3YdEHHUS TUCITUTUIAHEI.

DK3aMeH M0 TEOPETUYECKOW YacTH MUCIHUIUIMHBI MPOBOAMUTCS TOJBKO MOCIE YCIEIIHOTO BBITOTHEHUS
Y 3aIIUTHI BCETO KOMIUIEKCA Ta00OpaTOPHBIX padoT, TeCTa U MPAKTHYECKUX 3aJITaHUH.
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