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Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 7 3ET

YacoB o yaeOHOMY ITaHy 252 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIE: SK3aMEHBI 2
ayJAUTOPHBIC 3aHSITHS 78 3a4eThi |
caMmocTosTeNbHast pabora 132
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
Wnas KoHTaKTHas 2 2 4 4 6 6
pabota
Uroro ayn. 42 |42 |36 (36 |78 |78
KonrakrtHast pabota |44 |44 (40 (40 |84 |84
Cam. pabora 64 |64 |68 |68 |[132]132
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 108 | 108 | 144 | 144 | 252 (252
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | CynoBoe 31eKTpooO0opyI0BaHHE U OCHOBBI DJIEKTPOTEXHUKU

2.2.2 | Texuudeckas ¢Gpu3uKa

2.2.3 | Dxomorus

2.2.4 | OcHOBBI Hay4YHbIX UCCIEI0BaHUI

2.2.5 | Texaomorndeckas (IPOSKTHO-TEXHOJIOTHIECKAsT) IPAKTHKA

2.2.6 | 'mapaBnuka

2.2.7 | Teopernueckast MEXaHHKa

2.2.8 | O0miast 37eKTPOTEXHUKA U DIIEKTPOHUKA

2.2.9 | Texunueckass MeXaHHKa

2.2.10 | Texnomoruyeckas MpakTUKa

3. KOMIIETEHIIIA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLIATLIAHEI
(MOZY.JIA)

YK-1: Cnioco0eH ocymecTBJIATH NONCK, KPUTHYECKU aHATU3 U CMHTe3 HHGOPMALMHU, NPUMEHATh CUCTEMHBbIH MOAX0/ A
pelleHUs NOCTABJIEHHBIX 3a/1a4

VYK-1.1: OcymiecTBisieT MOUCK M CHHTE3 MOJTYYCHHON HHPOPMALIUH ISl PSHICHUS TOCTABICHHBIX 33124

YK-1.2: IIpoBomuT KpuTHYECKNIT aHATH3 HH(GOPMAIIIY TIPH PEIIEHIH IIOCTABICHHBIX 33124

VK-1.3: IlpumeHsieT CUCTEMHBII MOIXO. AJIS pelIeHHs MOCTaBIESHHBIX 33134

OIIK-1: Cnioco0eH pemiaTs 3a1a4u NpoeccuoHATbHOI 1eSITeIbHOCTH HA OCHOBE MCIOJIb30BAHHUS TEOPETHYECKUX U
NMPAKTHYECKNX OCHOB €CTECTBEHHBIX U TEXHHYECKHX HAYK, 2 TAK/Ke MAaTeMaTHY€eCKOT0 anmnapara

OIIK-1.1: ®opmynupyeT 321241 IPOPECCHOHANBHON AEATEILHOCTH ¢ YIETOM TEOPETHUECKUX M MPAKTUIECKUX OCHOB
€CTECTBEHHBIX HayK

B pe3yabTaTe 0CBOCHUSA JUCHHUIIIMHBI oﬁyqalomuﬁca JOJIZKCH

3.1 |3naTh:

3.1.1| - ¢usndeckre OCHOBHI MEXaHUKH;

3.1.2 | - OCHOBHBIE ITOHSATHSL, 3aKOHBI 1 MOJICIT MEXAHUKH, 3JIEKTPUIECTBA U MarHeTU3Ma, KojieOaH!i 1 BOJIH, KBAHTOBOM
(bU3UKH, MOJIEKYIISIPHOH (DM3UKH M TEPMOIWHAMUKH, ONITHKH, AaTOMHOM U SICPHOH (HI3UKH;

3.1.3 |- METOBI TEOPETHYECKOTO M FKCIIEPUMEHTAIBHOTO HCCIICTOBaHNS B (pH3HMKe.

3.2 | YMeTh:

3.2.1 | ucmoap30BaTh (PU3NYECKIE 3aKOHBI IIPH aHAIN3E H PEIICHUH MPo0IeM MpoQecCHOHANBHON NeITeIbHOCTH

3.3 | Baragern:

3.3.1 | meTomamu poBeieHNS (PU3NIECKUX U3MEPEHNUIT, METOJaMHU KOPPEKTHOH OLIEHKH IOTPEIIHOCTEH IPH MPOBEACHUN
(bu3HYEeCKOro 3KCIepHMEHTA.




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Paspen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruxka /JIex/ 1 J1.5J11.2 0
Cp Kunematuka nocTynaTeabHOTO M BpalaTeabHOTO JBIKEHHS 1 8 JI1.2 0
MaTepUalIbHON TOYKH U TBeporo Tena. /Cp/
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yabTATOB U3MEPEHUHN (HU3NMISCKUX 1 2 JJ1.2 J11.4 0
BenmauH. OmnpeseneHne MIOTHOCTH Tell MPaBIIBHOM (opMel.  /J1ab/
Jlex Hunamuka /Jlex/ 1 4 JI1.5711.2 0
JIa6 OnpeneneHne YCKOPEHUs CHIIBI TSHKECTH 0 crioco0y beccenst. 1 4 JI1.2 J11.4
OmnpeneneHue MOMEHTa HHEPIIMU MAaXOBOTO KoJleca THHAMHICCKUM
METOJIOM. M3ydeHrne OCHOBHOTO 3aKOHA JMHAMUKH BpaIaTeILHOTO
JIBIDKEHSI ¢ TTOMONIbIo MasiTHrka ObepOexka. /J1ab/
Cp JlMHaMuKa OCTYNaTeIbHOr 0 ABM>KEHUS Tell. OCHOBHBIE TEOPEMBI U 1 8 J1.2 0
3aKOHBI. J[MHaMKKa BpaIaTeIbHOTO JBHXKEHUSI TBepIoro tena. Paborta u
sHeprus B mexanuke. /Cp/
Jlex MexaHnuueckue KoeOanus M BOJHBI /JIek/ 1 JI1.5J11.2 0
Cp T'apmonmnueckue konebanus. 3aTyxaromue koneoanus. ClioxeHue 1 JI1.2 J11.4 0
konebanuii /Cp/
Paznen | Pazpeit 2. OCHOBBI MOJICKYJISIPHOM (pU3UKH
Jlex MomnekynsapHo-KuHeTHIecKas Teopus /JIex/ 1 J1.5J11.2 0
Cp MonekynsapHo-kuHeTnueckas Teopus OCHOBHOE ypaBHEHHE 1 6 JI1.2 0
MOJIEKYISIPHO-KUHETUIECKOW TEOPUU HIICATLHOTO Ta3a. DIIEMEHTHI
cratucTikH MakcBeiuia u bonbeimana. /Cp/
Jlex OCHOBBI TepMOJAMHAMHKH /JIeK/ 1 JI1.5J11.2 0
JIab H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa H KO PHIINEHTA 1 2 JI1.2 JI1.3 0
ITyaccona mo $a30BbIM cooTHOIIEHUSAM. OTnpe/ieNieHHe OTHONICHUS
VIENBHBIX TETIOEMKOCTEH BO3/IyXa, U3MEPEHHBIX MPU MOCTOSHHOM
JaBJICHUH U TOCTOSIHHOM 00BbeMe MetonoM Kiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOJUHAMUKH. AHAJIU3 IEPBOTO U BTOPOTO HAYaIl 1 6 JI1.2 0
TepMoauHaMuku. TerutoBble ManuHbl /Cp/
Pazpen | Paspen 3. Dnekrpomarnerusm
Jlek Onekrpocraruka /Jlex/ 1 2 JI1.5J11.2 0
Jla6 HccnenoBanue 3eKTpocTaTuiyeckoro noss. OnpeneneHne eMKOCTH 1 2 JI1.2J12.1 0
KOHJICHCATOPOB METOAOM OATICTHYECKOTO TanbBaHoOMeTpa /J1ab/
Cp Onexrpocrarndeckoe noine. HanpsxenHocts ¥ norennuan. [lpuanun 1 8 J1.2 0
cynepno3uuuu. [Ipumenenue treopemsl ['aycca i pacuera
ANIEKTPUYECKHX MOJIEH. DINEKTPOSMKOCTh YeTHHEHHOTO POBOTHHKA H
IUTOCKOTO KOHZAEHCATOpa. DHEPTHs 3IeKTpocTaTndeckoro moist /Cp/
Jlex OnexrpoauHamuka /JIex/ 1 2 JI1.5J11.2 0
Jla6 M3mepenune cOpoOTUBIICHUS U OTIPEIETICHHUE YEIBHOTO COMTPOTHUBICHUS 1 2 JI1.2J12.1 0
npoBoaHuKa. /J1a6/
Cp ocrostaueiii Tok. 3akonbl OMa. K.I1./]. ncTouHnKa TOCTOSHHOTO 1 6 J1.2 0
Toka /Cp/
Jlek MarnutocTatuka. MarHuTHas HHIyKIus /JIex/ 1 6 JIL.S JI1.2 0
Cp MarnutHoe none. 3akonsl Amrnepa, buo — CaBapa — Jlamaca u mosiHoro 1 6 JI1.2 0
toka. Cuna Jlopenna. J[BrmkeHue 3apspKEHHBIX YaCTHI] B MATHUTHOM
none /Cp/
Jlab OmnpeneneHre ropu30HTABHON COCTABIISIIONIEH HAPSKEHHOCTH 1 2 J1.2 0
MarHutHoro moist 3emiu. /JIa6/
Cp Marnutnas uaaykuus. Teopus Makcgena. SIBjieHHe 3IeKTpOMarHuTHON 1 8 JI1.2 0
naaykuud. CamonHaykuua. MTHAYKTHBHOCTh. DKCTPATOKU 3aMbIKaHUS U
pa3MBbIKaHuUs dJEKTpHUecKoi 1enu. KonebarenbHbIl KOHTYD.
DnekTpoMaruuTHbIe Konebanus /Cp/
HKP Kontponbhas padota 1 /UKP/ 1 2 J1.2 0
Pazgen | Pasmen 4. OnTHka
Jlex Ouznueckas onrtuka /JIex/ 2 6 J1.5J11.2 0
Cp OcCHOBHBIE 3aKOHBI T€OMETpHUECKOM onTHKH. HTEepdepeHius u 2 20 JI1.2 0

mudpaxkius cBeta. [Tomspusanus ceeta /Cp/




JIab Omnpenenenue raaBHOrO (GOKYCHOTO paccTosHUA JIuH3. OnpeneneHue 2 10 J1.6 J11.2
NoKa3aresel MpeJIOMIICHUSI )KUIKOCTEH ¢ MOMOIIbI0 pedpakTomeTpa
A66e. OrpeznereHne JIUHBI BOJHBI H3IYdeHHUS Ja3epa IpH TOMOIIN
nudpaknuoHHON pemeTku. /J1ad/

Jlex KganToBas ontuka /JIex/ 2 6 J1.5711.2 0
Cp KBanToBas onrtuka 3aKOHBI TEIUIOBOTO U3ITydeHHs U potoaddexra /Cp/ 2 16 J1.2 0
JIab OnpexeneHue TeMIepaTypbl PACKaJIEHHOIO TeIa ONTUYECKUM 2 4 JI1.6 JI1.2 0
meronoM. /J1ab/
HKP Konrponbhas padota 2 /UKP/ 2 2 J1.2 0
Paznen Paszpnen 5. Atomuas u snepHas ¢pusnka
Jlex Crpoenue aroma /JIex/ 2 2 JI1.5J11.2 0
Cp Crpoenne aroma KBaHToBas mpuposa cBeTa 1 BOIHOBBIE CBOIICTBA 2 16 J1.2 0
yactur /Cp/
JIa6 I'pagyupoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 2 4 JI1.2 JI1.3 0

HccnenoBanue CieKTpoB UCIYCKaHUS BOZOPOAA U ONPEACIICHNE
noctossHHON PunGepra /J1a6/

Jlex Snepnas ¢pusuka /Jex/ 2 4 JI1.5J11.2
Cp SAnepHas ¢u3uxa 3aKoH paguoaKTUBHOTO pacHana. SnepHsie 2 16 J1.2J11.3
peakuuu /Cp/
HKP Konrposnbhas padota 3 /UKP/ 2 2 JI1.5 J11.1
J1.2

5. COAEP’KAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. OcHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OnemeHTH KUHEMaTHKH. Mozenu B MmexaHuke. Cuctema orcueta. IlocTynarensHoe ABMKEHUE TBEPAOTO Tena. TpaekTopus, AI1Ha
IyTH, BEKTOp nepemerieHus. CKoOpocTh M yCKOpEHHE TOUKH KaK IPOU3BOJIHBIE pajinyca-BeKTopa 1o BpeMenu. HopmanbsHoe u
TaHTeHIHATbHOE ycKopeHns. Kiaccnukamnus BUIOB ABIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HerotoHa. [ToHATHS Macchl U CHITbl. BBl cril B MEXaHUKe: TPEHUs, YOPYTrOCTH U TAroTeHHs. IMITyibe Tena.
Wmrynbc crutel. BHenHMe 11 BHYTpeHHHE CHITBL. 3aKOH COXpaHEHHS MMITYJIbCca MEXaHHIeCcKoi ciucteMbl. LleHTp Mace (eHTp
MHEPLIUH) MEXaHIMYECKOH CHCTEMBI U 3aKOH €TO ABMKCHHS.

PaboTa nmocTossHHOMN M epeMEeHHOI cuitbl. BeipaskeHne paboThl CHITBL Yepe3 KPUBOJIMHEHHBIA HHTErpai. MOIIHOCTE. DHEPrusl KaKk
YHUBEpCAIbHAs Mepa Pa3INIHBIX (OPM ABMKEHHS M B3aUMOIeHcTBH. KnHeTHIecKast SHepTrusl MeXaHHIeCKO! CHCTEMBI. 3aKOH
COXpaHEHMSI MEXaHHIECKOH PHEPTHH U €T0 CBA3b C OJHOPOIHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIIPYIHX U HEYIPYTHUX Tel.
MoMEeHT HHEepIMU TBEPAOTO TelIa OTHOCUTENBHO ocu. [Ipumeps! ero BeruncieHus. Teopema lllTeitnepa. MomeHT cunbsl. OcHOBHOE
ypaBHEHUE JUHAMUKHU BPAILATEIbHOIO IBUKEHUS TBEPJOTO Tejla OTHOCUTENBHO HEMOABHKHON OCH. 3aKOH COXpaHEHHsI MOMEHTa
HMITYJbCa U €T0 CBA3b C M30TPOITHOCTEIO IPOCTPAHCTBA.

3aK0H BCEMHUPHOTO TAroTeHus. [loTeHImanbpHas YHePris MaTepHaIbHOW TOUKM BO BHEIITHEM CIJIOBOM IIOJIE H €€ CBSI3b C CIUIOH,
JIeHCTBYIOIIEH Ha MaTePHATIbHYIO TOUKY. 3aKOH COXPaHEHHUS! MEXaHUYECKOH SHEPTUU U €0 CBA3b C OJHOPOJHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. Eqununs! usmepenus aasieHus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHON XKUIKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHysum u cneactsus u3 Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxca. Ko GunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUSI.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

I'apMoHMUeckne KomebaHus 1 UX XapakTepucTHky. [luddepeHnnansaoe ypaBHEHHE TapMOHIYECKUX KoieOanuil. [IpyKiuHHBIH,
(u3mueckuii 1 MaTeMaTHIECKUI MasTHUKH. DHEPrHs TapMOHIYeCcKUX Konebanuil. ClioxkeHne rapMOHNYECKIX KOJIeOaHuH OTHOTO
HaIpaBJI€HUs U OAMHAKOBOM yacToThl. buenue.

CroxeHHs B3aUMHO MTEPICHINKYIISIPHBIX Koebannid. ®urypsl Jlnccaxy. 3aTyxaroniye 1 BEIHYK/ICHHEIC KoiaeOanus. PesoHaHC.
BosHOBBIE TTpomiecchl. MexaHu3M 00pa30BaHMS MEXaHHIECKUX BOJIH B yIpyroi cpene. IIpomonsHbIe U onepeyHble BOTHBL.
YpaBHEHHE MIOCKOH Oeryieil BOTHbL JIMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. OCHOBBI MOJIEKYIAPHOH (DU3UKH

Tema 2.1. MonekynsipHO-KMUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uaeanbHbIX razos.
CpenHsis KHHETHYECKas SHEPTUsI MOJIEKYI. MOJIEKyIsIpHO-KHHETHIECKOE TOJIKOBAHHE a0COTIOTHON TeMIIEpaTypBbI.

OJeMeHTHI CTaTUCTHYeCKoH (pr3nku. 3akoH MakcBema IJ1s pacipeieseHHs MOJICKYIT HCaTbHOTO ra3a Mo CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonpliMana U1 pacnpeeIeHus 9acTHI] BO BHEIITHEM NTOTEHIHAIBHOM Hone. CpeqHee 4uciao
CTOJIKHOBEHUIT ¥ CpeJIHSAS JUIMHA CBOOOJHOTO ITPoOera MoJIeKyIl.

OmnesrtHOe 0o6ocHOBarMe MKT. [Tuddy3ust, TerionpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeioToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprust. Hucno cteneneit cBo60AbI MONEKyI. 3aKOH PaBHOMEPHOT'O PacHpeieNleHNsl SJHEPTUH MO CTETNEHSIM CBOOOIBL.
IepBoe Hauano TepmMoauHaMUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTb MakpocucTeMbl. MossipHast
TETIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICAIFHOTO Ta3a OT BH/IA Iporiecca. [IpuMeHeHne mepBoro Hagaga TePMOIMHAMUKH K
u3ompoueccam. AnuabartHslii mpouecc. YpasHenue Ilyaccona.




Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMmble mpouecchl. Llukia KapHo u ero k.ILA. 1 uaeanbHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONHH, €€ CTAaTHCTHYECKOE TOJIKOBaHHE.

CHItel ¥ TOTEHIINATIBHAS SHEPTHS MEKMOJIEKYIIIPHOTO B3anMOACHCTBUS. D PEKTUBHBIN THaMeTp MOJIeKyl. Y paBHeHHe Ban-nep-
Baansca. ®a3ossre nepexons 1 u 2 pona. Kpurnueckoe cocrosuue. Tpoiinast Touka. OCOOEHHOCTH TBEPIOTO U KHIKOTO COCTOSHHIH
BemecTBa. [ToBepxHOCTHOE HaTsLKkeHUe. CMadnBaHKe. KanuispHele sIBICHUS.

Paznien 3. DnekrpomarHeTusm

Tema 3.1. DnexTpocTaTHKa

3akon Kynona. Hanpsi’keHHOCTb M CUJIOBBIE JIMHUU HANPSOKEHHOCTH 3JIeKTpudeckoro nois. [Ipunnun cynepnosunun
anekTpudeckux noiseil. IIpumep pacyera HapsXKEHHOCTH 1OJIA, CO3aBaEMON crcTeMoH 3apsAaoB. II0TOK BEKTOpa HaNpsHKEHHOCTH
anektpuueckoro nomst. Teopema Octporpaackoro-Iaycca

PaboTa cuit 3eKTpruUecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupkynsuus BeKTopa HanpsbkeHHOCTH. [loTeHInanbHbIi XapakTep
3NEKTPOCTaTUYECKOro nos. IToTeHnnan anekTpudeckoro nojis. DKBUNOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHIIMANA C
HaNpsDKEHHOCTBIO NMOJIsL. DIIEKTPUYECKOE N0JIE B JUAIEKTPUKaX. TUIIBI IUAIEKTPUKOB. Byl nonspusanuu. Bekrop nonspusanuu.
ITpoBOAHUKH B 3I€KTPOCTATHYECKOM IoJe. DIEKTPOEMKOCTh MpoBoaHMKA. KoHaeHcaToph! 1 ux BUABL. DOpMyIia MIOCKOTO
KoHJeHcaTtopa. CrocoObl coeTMHEeHHs KOHAEHCATOPOB B 0aTapeto. DHeprus 31eKTpocTaTnieckoro nojst. O6bEMHas MIOTHOCTh
SHEPIHUU.

Tema 3.2. DnekrpoauHaMuKa

ITocTostHHBII dNeKTpUYecKuii TOK. Buibl HocuTenei 3apsiia B pa3inuHbix cpenax. Cuna Toka. Bekrop miotHoctu Toka. 9/1C
UCTOYHMKA TOKa. 3akoH OMa 715 ydacTKa U noaHoi nenu. CompoTuBlIeHHe U TPOBOJUMOCTb IPOBOJIHUKOB, UX TEMIEpaTypHas
3aBUCUMOCTb. PacueT cOmpoTUBICHUN NIPU Pa3NUYHBIX BUIAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 371eKTpUYecKoro Toka. 3akoH Jlxoynsa-Jlenna. IIpasuna Kupxroda u npuMeHeHne UX K pacdeTy
Pa3BETBIEHHBIX LIETIEH.

Tema 3.3 MaruurocraTika

MarnutHoe none. Maaykuus MarHuTHOro nojst. Cunossle IMHUKM MarHUTHOTO MOJIs, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHUJIBI, IEHCTBYIOLIEN Ha IPOBOHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeli MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MaraHuTHoOM nouie. [IpuHnun paGoTsl snekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noseit (IPsIMOTO M KPYTOBOTO TOKOB).

Cutel B3aNMOEHCTBHUS MapaIedbHBIX TOKOB. 3aKOHBI AMIepa. JBikeHHe 3apsuKeHHBIX JacTHI] B MATHUTHOM nosne. Cuna
Jlopenna. [upkynsiuus Bekropa H u B. 3akoH nosgHoro Toka. MarHuTHOE 1oJie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema ['aycca ans nosis B. ITotok Bekropa B uepes cosnenounn.

Tema 3.4. Marnutnas uaaykuus. Teopust Makcsenna

Pabota mmo nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MArHUTHOM IoJie. DJIEKTPOMAarHuTHas HHAYKIHA. 3akoH Papajes u
€ro BBIBO/J] U3 3aKOHA coxpaHeHus sHepruu. Ilpasuno Jlenna. fIsnenune camonnaykiuu. MHIykTHBHOCTB KOHTYpa. DJ1C
caMOMHAYKINH. B3anmuas maayknnsa. MaranTHoe 1osie B BemecTBe. THITBI MarHETHKOB (IHa-, Tapa- U peppoMarHeTHKH), X
¢uznueckas npupoaa. HamaraumueHHOCTh. MaruuTHast MpoOHULIAEMOCTh BeriecTBa. OCHOBBI Teopuu Makcsemta. Tok cMmeneHust.
VYpaBuenust Makcseiuia B uHTerpasisHoi hopme.Ilonstue o nepemenHoM Toke. OMHUUecKoe, peakTuBHOE (EMKOCTHOE U
MHIYKTHBHOE) ¥ TIOJHOE COTPOTHBICHHS IIETTH TepEeMEHHOT0 ToKa. 3akoH OMa JUIsl IenH IepeMEeHHOT0 ToKa. MOITHOCTB,
BbLJIEIIsI€Mas] B LIENU IIEPEMEHHOTO TOKA.

OneKkTpoMarHuTHbIE Konebanus. ['apMoHnUecKHe, 3aTyXarollie 1 BeIHYKAeHHbIe konebanus. [IoHsTHe 0 pe3oHaHce.
OneKTpOMarHUTHBIE BOJIHBI U MX cBolicTBa. [lIkana 3MeKTpOMarHUTHBIX BOJTH.

Pa3nmen 4. Ontuka

Tema 4.1. ®usnueckas onTHKA

OCHOBHBIE 3aKOHBI T€OMETPHUECKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH mpeoMiIeH . X Gu3naeckuii cMBICI.
SIBneHNe MOTHOTO BHYTpeHHETo oTpaxeHns. CreroBoasl. Cheprueckue 3epkana. opmyna 3epkana. [loctpoerne n300pakeHUi.
Tounkue nuna3bl. opmyna nuH3bL. [TocTpoeHue n300pa>keHUH.

BonHoBas 31eKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. BpeMs u anvHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus ceeta. Merons! HabmoneHns naTepdepeHnnn ceera. Pacuyer
unTepdepernun B onbite FOHra. MHTepdepeHnrs cBeTa B TOHKUX IIeHKaX. [1010CH paBHOW TONIMHEI U PaBHOTO HAKIOHA.
Konbua Hetorona. [Ipumenenne narepdepeHIny B HayKe U TEXHUKE.

Judpaxius ceta. [punimmn Nolirenca-®Openens. Metox 300 @penens. Judpakuus Operens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakus Ha mpocTpaHcTBeHHOH penrerke. @opmyna Bynbega-Bparra. Pertrenorpadudeckoe uccinenoBaHne CTpyKTyphI
kpuctaimioB. [TonsTue o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHBIH U MOIspU30BaHHBIN cBeT. 3akoH Mamtoca. [lonsipusanust cBeTa Npy OTPakKeHUU U
MPEIOMJIEHUH Ha TPaHULIEe ABYX AMAJIEKTPUKOB. 3akoH bpiocrepa. J[BoitHoe mydenpenomienue. [Ipuzma Hukons. [onspouast u
HOJAPHU3AIOHHBIE IPU3MBIL.

HckyccrBeHHas onTrueckas anuzorporusa. Dpdekrsl Keppa n @apazes. OnTuueckn akTHBHbIE BelecTsa. Jlucrepens cera.
DNeMEeHTHI 3JICKTPOHHON Teopuu nucriepcuu cBera. [lornomenue (abcopOius) ceeta. 3akon byrepa.

Tema 4.2. KBanrtoBas ontuka

TennoBoe U3IydeHHE U €ro XapaKTepUCTHKH. AOGCOMIOTHO yepHoe Teno. 3akoH Kupxroga. 3akon Credana - bonbimana.
Pacnipenenenne sHEpruy B CIIeKTpe aOCOIIOTHO YEPHOTo Teila. 3akoH cMmerieHns Buna. ®opmyna Penes-/xuHca.

Senenue dpororddexra. BHenmmnnit hororddekt u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHIITeHHA I BHENTHETO (poTodddexTa.
Macca u umnynsc ¢otoHa. JaBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JeWCTBUS, YCTPOIICTBO U NPUMEHEHHUE.

Paznen 5. ATomHas 1 sinepHas Gu3uKa
Tema 5.1. CtpoeHue aroma
Monenu atromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CHIEKTpax UCIYCKaHHS U MOTJIOIICHUS] aTOMOB.




Dopmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CePUH CHEKTPAIbHBIX JINHUN.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O JyallM3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeompeneneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOJIHOBOTO JTyali3Ma CBOICTB MaTepuu. BormHoBas GyHKIuS 1
ee craTucTuueckuil cmeic. YpasHeHue IlIpénunrepa ans craoHapHbIX COCTOSHUN.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa M BOIOPOIONOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKE.
KsanToBslie unicna. Criue snektpoHa. CinHOBoe kBaHTOBOE unciao. [Tpunnun INaynu. Pacnipenenenue 31eKTPOHOB 1O COCTOSTHUSIM.
Tema 5.2. SInepHas puznka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomienue, CIOHTAHHOE U BRIHYXICHHOE H3nydeHue. [lorsTue 06 onTHuecKux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccol n
SHEPIrus CBsI3M A1pa.BzaumozelicTBiie HyKIOHOB M IIOHATHE O CBOMCTBAaX U MPUPOJE ANEPHBIX cHl. Monenu siapa. PanuoaktuBHoe
U3JIydeHHe U ero BUABL 3aKOH PaJHOaKTUBHOTO Pacmana. 3aKOHOMEPHOCTH U MIPOHCXOXKACHHE anb(a, Oera - 1 raMMa-H3TydeHUs
aToMHBIX saep.IloHsATHE 0 AAepHBIX peakIUIX U UX OCHOBHBIX THHaxX. McKkyccTBeHHas paJ0aKTUBHOCTG. [leleHue TsDKeIbIX saep.
Llennas peakuus nenenus. IlousTre o snepHO sHepreTuke. Peakiys cuHTe3a aTOMHBIX siiep. [Ipobnema ynpasiseMbIx
TEPMOSIIEPHBIX PEaKIid. DIIeMEHTapHbIe YacTHIIBL. VX Kiaccupukarms.

6. POHJ OIIEHOYHbBIX CPEJICTB

6.1. IlepeueHs BUIOB OLEHOYHBIX CPEACTB

BrInonHeHre U 3a1uTa 1ab0paTopHbIX paboT
BeImoHeHe caMOCTOSTEBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCbMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUS

3amaHus A4S OLEHUBAHUs YPOBHS c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA:

Komnerenuus YK-1

1 cemectp

3aKpBITHIE TECTHI:

1. Yemy paBHa IIUKJIMYECKasi YaCTOTa FTAPMOHWYECKHIX KOJIeOaHUH HeOOIBIIOr0 Mmaprka Maccoi 250 T, ToIBEIIeHHOT0 Ha JIETKOH
npyxuHe xxectkoctsio 100 H/m?

20 pag/c  *

10 pan/c

4 pan/c

25 pan/c

2. TlepByto MOJIOBHHY ITyTH aBTOMOOHJIb IBUTAJICSA CO CKOPOCTHIO 60 KM/, OCTAILHOW YTk — cO cKopocThio 20 kM/4. Haitmute
CPEIHIOI0 CKOPOCTH (B KM/4) aBTOMOOWIIS.

25 xm/4

40 xm/9

30xkm/a *

45 xm/94

3. Kakoe K0oJIM4ecTBO BELIECTBA COAEPIKUTCS B Tele, cocTosmeM u3 1,204x1024 monekyn? Yucno ABoraapo 6,02x1023 monp—1.
2 momp ¥

10 monb

1 monb

6 MoJIb

4. Ha cKOJIbKO MPOLCHTOB HAJ0 YMCHBIIIUTL a6COJ'I}0THyIO TEMIICpATypy I'a3a Ipu YBEJIIMUCHUU €TI0 o0bema B 7 pas, 4TOOBI JaBJICHUC

ynano B 10 paz?
30%  *

70%

50%

10%

5. B 3aKkpbITOM COCy/ie HAXOUTCSI BIXKHBIN BO3IyX C OTHOCHTENILHOI B1axkHOCTBIO 60 %. O0BEM Bo3IyXa B cocye
M30TePMHYCCKH YMEHBINAIOT B 2 pa3a. KakoBa cTaHeT BIaXXHOCTh BO3/yXa B cocyje?

120 %

30 %

100 %  *

90 %

6. CKOJIbKO MOJHBIX KOJIeOaHUH COBEPIIUT MaTepuaibHas Touka 3a 10 ¢, ecnu yactora konebanuit 220 I'u?




220 *
2200
1000

22

7. Kakue u3MeHEeHUs OTMEYaET YEIOBEK B 3BYKE IIPH NOBBIIICHUH YAaCTOTHI KOJIEOaHHI B 3BYyKOBOH BOJIHE?
[loBpImieHue BHICOTHI TOHA ~ *

IloBbliIeHHE TPOMKOCTH

IToHmkeHue BBICOTHI TOHA

IToHnxeHue rpoMKOCTH

8. Kakoii 3apsi1 IpOXOAUT Yepe3 NONepeyHOe CCUCHUE POBOTHUKA B TSUCHHUE 5 C, €CITH 33 3TOT MPOMEKYTOK BPEMCHH CHIIa TOKA
paBHOMepHO Bo3pactaet ot 0 1o 12 A?

30Km  *

60 Kn

12 Kn

15 Kn

9. IlpoBousioKy IIMHOM | M pacTSHy/IH Tak, 4To ee AnuHa ctana 110 cm. Ha ckoabpKo IpoLeHTOB YBETHUMIIOCH ITPU ATOM ee

COIPOTHUBIICHHUE.
Ha 10 % *
Ha 100 %

Ha 20 %

Ha 5 %

10. HaiinuTe yckopeHHe MpPOTOHA, KOTOPBIN IBMYKETCS CO CKOPOCTBHIO 2 M/C B MAarHUTHOM I0Jie ¢ MHIyKuuei 3 MTn
MEPIEHANKYISIPHO JIMHUAM 1oJisi. OTHOIIIEHUE 3apsiia MpoToHa k ero Macce 108 Ku/kr.

600 xm/c2 *

500 xkm/c2

0 xm/c2

200 xm/c2

11. ITo 3aMKHyTOMY POBOAHUKY MPOTEKAET TOK cuioi 1,5 A. MarHutHoe mose 3TOro ToKa co3aeT MOTOK Yepe3 IUIoMmab
KOHTYpa, paBHbIi 6 MB0. Haliure HHIYKTUBHOCTB IIPOBOJHUKA.

0,004 B6 *

0,001 Bo

0,003 B6

0,006 B6

12. [IBe onnHAKOBBIE JTaMIIbl M J0OaBOYHOE conpoTHBIeHHE 3 OM COeTUHEHBI OCIEI0BAaTENFHO U BKIIOYEHBI B CETh C MOCTOSIHHBIM
HanpspkeHueM 110 B. Haliaure cuny Toka B 1iernu, eciiu HanpsbkeHue Ha Kaxaou Jiamre 40 B.

10 A *

5A

15A

3A

13. Ha xaxoii BeIcOoTe yCKOpeHHe CBOOOIHOT0 MaJeHus cocTaBisieT 25% ero 3HadeHus Ha noBepxHocTH 3emnu? Cpennuii Paguyc
3emun paBeH 6400 kM.

6400 kM *

12800 xm

3200 xm

1600 kM

14. B monpiif Ky0 HalMTa JOBEPXY KUIKOCTh. BO CKOMBKO pa3 cuiia AaBieHUs BOJbI Ha AHO OOJIbILE CHUIIBI IaBIEHUS Ha OOKOBYIO
CTEHKY?

B2pa3za *

B 5 pa3

B 10 pa3

B 3 paza

15. B mpoBogHuke conpoTtusiaeHreM 2 OM, noaxmoueHHoM K annementy ¢ DJ1C 2,2 B, unet Tok cunoit 1 A. Haiigure TOk KOpOTKOTO
3aMBIKaHHs DJIEMEHTA.

I11A *

5A

10 A

2A




OTKpBITHIE TECTHI:
1. AMmutyaa konebaHui 3to. ...
OTBeT: MaKCUMaJIbHOE OTKIIOHEHHUE OT MOJIOKCHUS PAaBHOBECHSL.

2. I'py3, moJBEIICHHBIH Ha YIIPYrOM PE3WHOBOM IIHYpE, COBEpIIAET rapMOHHYECKHEe KosieOaHus. Bo ckoibko pa3 yMeHbLINTCS
Hepuo KoaeOaHuH, €l Ipy3 NPUKPEUTh K 3TOMY )K€ LIHYPY, HO CII0)KEHHOMY BJ(BOE?
OtBeT : yMeHbIIUTCS B 4 pasa.

3. HebombImioe Tesio ¢cB0OOIHO MagaeT ¢ BHICOTH 80 M, MpeHeOperas COMPOTHBICHNE BO3yXa ONPEACTUTh BpeMs MacHHs Tea.
OrTBeT: 4 C.

4. JIuneitHast CKOPOCTh TOUEK 000/1a Bpalaromerocs koieca pasHa 50 cM/c, a TMHEHas CKOPOCTh €ro TOYEK, HaXoIuXcs Ha 3 cM
6mxe K ocu BpamieHus, pasHa 40 cm/c. Onpenenute paguyc Koseca.
Ortsert: 15 cm.

5. Ha xakoii BbicoTe (B KM) Ha/l IOBEPXHOCTBIO 3€MJIM YCKOPEHHE CBOOOIHOTO MaJieHust B 16 pa3 MeHbllIe, YeM Ha 3eMHO
nosepxHocTH? Panuyc 3emmn 6400 kM.
Otser: 19200 xMm.

6. KakoBa 1oJiHast KHHETHYECKast SHEPrHsl MOCTYATEILHOTO IBUKEHHUSI 2 MOITh UJICabHOTO OJIHOATOMHOTO ra3a MpH TeMIIepaType
27 °C?
Otset: 7479 Idx.

7. I'a3 HarpeBatoT U30x0pHO oT 127°C no 327°C. Bo ckonbKO pa3 yBeIMUUBAETCS JaBJICHHE Ia3a.
Ortser B 1,5 paza.

8. UtoObI oxmamuTh 2 1 Bojbl, B3sToi mpu 80 °C, 1o 60 °C, B Hee 700aBsIOT X0noaHyk0 Boay mpu 10 °C. Kakoe koauuecTBo
XOJIOJHOM BOJIBI TpeOyeTcst 100aBUTH?

9. AkkymyssTop ¢ BHyTpeHHuM conpotuiieHreM 0,2 Om u DJIC 2 B 3aMKHYT pOBOJIOKO# ceueHrueM 1 MM2 U yaeIbHbIM
conpotusiaeHueM 10—7 OmeM. Halinure [uiMHy NpoBOJIOKH, €CIIU CHJIA TOKA B 1ienu 4 A.
Otsert: 3 M.

10. OnpenennTe MHIYKTUBHOCTH KATYIIKH, €CJIM ITPY PABHOMEPHOM M3MEHEHHUH B HEl cuitbl ToKa OT 5 10 10 A 3a 1 ¢ Bo3HUKaeT
OJ1C camounaykuuu 60 B.
OtBer: 12TH

11. Ilpu n3006apudeckoM HarpeBaHUN aproH coBepuImi padoty A = 8 J[x. Kakoe KommgecTBO TEIIOTH OBIIO COOOIIEHO ra3y?
Otser: 20 JIx

12. IIpoToH u anb(a-gacTUIla BISTAIOT B OAHOPOJAHOE MarHUTHOE I10JIe MIEPICHANKYIISIPHO JIMHHUAM 1101151 Bo cKOJIBKO pa3 mepuox
oOparieHns anbga-4acTUIlB O0JIbIIe TIeproa 00panieHus MPOTOHA?
OrtseT: B 2 pa3a

13. Haiinute yckopenue, ¢ KOTopbIM nagaeT mapuk maccoi 0,01 kr ¢ 3apsaom 1 MxKi1 B 0IHOPOTHOM 3JIEKTPUYECKOM HOJIE €
HanpspkeHHOCTHI0 20 kKB/M. BexTop HampsykeHHOCTH HAIpaBiIeH BEPTUKAIBHO BBEpX. TpeHHe He yIUTHIBATb.
Otset: 8 M/c2

14. Ha xatymke c conpotusieHueM 10 Om noanepxupaercs HanpsbkeHue 50 B. UeMy paBHa sHeprus MarHUTHOTO IOJI,
3alaceHHasl B KaTyIIKe, €CIU ee HHAYKTUBHOCTH 20 MI'H?
Otsert: 0,25 [Tx

15. UneanpHas TemoBas MalnHa, paboTtast OT HarpeBaress ¢ Temmepatypoit T1 =750 K, 3a HekoTopoe BpeMst coBepiiiia padboTy
A =300 Ix. Kakoe KoIu4ecTBO TEIUIOTHI 32 9TO BpeMsl IepelaHO XOJIOIWIBHUKY, ecli ero Temmeparypa T2 =300 K?
Otsert: 200 [Ix.

2 cemecTp

3aKpbIThIC TECTHI:

1. CBeuenue BelecTBa MO AeHCTBUEM MTAJAIOIIET0 Ha HETO CBETA HA3bIBACTC:
¢doromomMuHecueHmsa ¥

JIFOMHHECIICHITUSA

XEMMITIOMAHECIIEHITUS

3JIEKTPOIIOMUHECLICHLIUS

2. Boja ocBeleHa 3eIeHbIM CBETOM, JIJIsl KOTOPOTO JITMHA BOJHEI B Bo3ayxe 0,5 Mkm. Kakoii Oyjer jaimiHa BOJTHBI B Bojie?
(mokazarenp mpenoMIIeHus BOIbI paBeH 1,33).
380 M *




600 am

500 um

750 HM

3. Bo cKosbKO pa3, IBIKYLIMIACS O CKOPOCThIO v=0,999¢ 31eKTpOoH “TspKenee’ moKosmerocs?
100

224 *

10

16

4. Ilpenmer HaxoxuTcs Ha paccTosHAN 20 CM OT coOHMparomIel TMH3HI ¢ ONTHYECKOH cuitoi 4 nutp. Halinute paccrosHue ot
n300pakeHus 10 IpeaMeTa.

100 cm *

10 cm

25 cm

50cMm

5. AnuHa BoaHb! Ae bpoitng yactuiel ymenbiaetcs Basoe. CKOpOCTb 3TOW YaCTULBL. . ...
yBenuuyuBaercs B 4 paza

YMEHbIIAETCs B 2 paza

yBeNMuuBaeTcA B 2 paza  *

yMEHbIIIaeTcs B 2 pasa

6. U3 nepednciaeHHbIX YaCTHIl HyKJIOHOM CUHUTAETCH. . ...
MIOOH

9JIEKTPOH

HelTpon ¥

¢oron

7. Y101 MexX 1y INIOCKOCTSIMU IIPOITYCKaHHUS JIBYX TOJISIPU3aTOpOB paBeH 45°. Eciu yrou yBenuuuTh B 2 pasa, TO HHTCHCHBHOCTb
CBETa, IIPOLIEAIIETO Yepe3 00a MoJspu3aTopa. ...

craHer paBao 0 *

YBEIMYHTCS B 2 pa3a

yBEIM4HUTCS B 4paza

YMEHBIIUTCA B 2 pa3a

8. Yron nudpakiunm 1uis cnekrpa k — nopsaka oonbre 1. . .
KENTBIX JTydeit

KpacHBIX JIydeit  *

3eJIeHbIX JTyden

(HroNEeTOBBIX Tyueh

9. Ompenenute HaMOONIBIINI TOPAIOK CTIEKTpa IS KENTOH uHUK HaTpust (A = 589 HM), ecau MOCTOIHHAA AUGDPAKITMOHHON
pemeTkd d = 2 MKM.
3 *

7
1
5

10. B neHTpanbpHON 4acTu CHEKTPa, IOIyIeHHOTO TIPH OCBEIICHUH U(PAKIIMOHHON PeIIeTKH OeNbIM CBETOM, BCer/ia Habmoaaercs
CHHSIS TTOJI0Ca

KpacHas 1oyioca

Genast momoca  *

3eJIeHast moyoca

11. KorepeHTHbIE BOJIHBI 3TO. . ...

BOJIHBI C OIMHAKOBOM YaCTOTOW M MOCTOSHHOM pa3sHOCTHIO (a3 *
HONAPU30BAHHbBIE BOTHBI

BOJIHBI C OIMHAKOBBIMU aMILIUTyAaMU

BOJHEI C Pa3HOCTHIO (Da3, paBHON HYIIO

12. Ckosbko (hOTOHOB MOMAaaeT B IJ1a3 3a | ¢ B IV1a3 4eJI0BeKa, €CIIM TJ1a3 BOCIPHHUMAET CBET C JTMHOM BOJHBI 0,55 MKM Tipu
MOIITHOCTH CBeTOBOTO 1moToKa 1,8%X10—16 BT. [locTostanas [1nanka 6,6x10—34 Jxec.

500 *

200

150

100




13. Yemy paBHO 3a/iep:KuBarolee HapsHKeHNUE A7 POTOIIEKTPOHOB, BEIPHIBAEMBIX C IIOBEPXHOCTH METaNJIa CBETOM C DHEPTUeH
¢dotonos 7,8x10—19 JIx, eciiu padoTa BeIxoza U3 3Toro Metayuia 3x10—19x?

55B

125B

3B *

4B

14. Halinute MakcUMambHYIO JUIMHY BOJHBI, H3IydaeMol B cepun bambmepa.
656 HM *

365 HM

585 HMm

780HM

15. 15 ycuneHns: SHEPreTHIeCKOi CBETUMOCTH a0COIIOTHO YEPHOTO TeIa B 16 pa3 HEOOXOANMO YBEITHIHTE €ro TeMIiepaTypy B N
pa3. Onpenenuts N.

8

2 *

4

16

OTKpBITHIE 3aJaHHS:

1. Bo ckosbKo pa3 CBETOBOE JaBICHHE Ha 3ePKaJIbHYIO IIOBEPXHOCTE OOJIbIIe, 9eM Ha YepHYIO?
OtgerT: B 2 pa3za.

2. IIpexmert BBICOTOM 6 CM PACIIONIOXKEH MEPHEHANKYISPHO TIIaBHON ONTHYECKOI OCH TOHKOH COOMPAIOIEH JIMH3BI HA PACCTOSHUH
30 cM OT ee onTHYECKOTO IIeHTpa. BricoTa meficTBuTeNnsHOTO N300pakeHus npeamera 12 cMm. Haiinure doxycHOe paccTosiHne
mmH3EL. OTBET AaiiTe B CM

Otsert : 20 cm

3. Cunyc yria OJIHOTO BHYTPEHHETO OTPaXKEHUs Ha TPaHULE BOAa-Bo3yX paseH 0,75. UeMy paBHa CKOpOCTh cBeTa B Boge? OTBeT
IalTe B KM/C
OrtseT: 225000

4. ToueuHsIil HCTOUYHHK CBETa HAXOJUTCS HA PACCTOSIHUH 1,2 M OT II0CKOro 3epKana. Ha CKOIbKO yMEHBIINTCS PACCTOSHUE MEXKTY
HCTOYHHKOM M €T0 H300pa)KEHHEM, €CJIU, HE TOBOPAYMBasi 3epKasa, O10ABUHYTH ero Oyiike K HcToYHUKY Ha 0,3 M? OTBer naiite B
METpax.

Otset: Ha 0,6 M

5. lndpakunonHas pemeTka mupuHoi 4 cM umeet 2000 mTPUXOB, ONPEACTUTH IEPUOJ] PEIICTKH.
Otser: 2¢10-5 M.

6. Ha myTu ecTecTBEHHOTO CBETa MOMEIIEHBI JIB€ IUNIACTUHKH TypManuHa. ITocine mpoXoxkaeHus MIaCTUHKH | CBET MOIHOCTBIO
nossipuzoBad. Eciu I1 1 I2 — mHTEHCUBHOCTD CBETA NPOLIEALIErO IUNIACTUHKY 1 U 2 cCOOTBETCTBEHHO, U 11 =12, TO yron mexny
IUIOCKOCTSIMU MOJISIPU3ALUY [UIACTUH PABEH. ...

Otset: 0°

7. Konbiia HproTOHA HAOMIOAAIOTCS B MTPOXOASIIEM CBETE, HMEIOIIeM JUTHHY BoiHbBI 0,4 MkM. HaliTw pasuyc r 4eTBepTOro CBETIOrO
konbla HeloToHa, ecnu paauyc KpUBU3HBI THH3BL 10 M.
OtBer: 4 MM

8. Ha mudpaxunonnyro pemerky, conepxarnryto 400 mTprxoB Ha MM, IIaJaeT HOPMAIBHO MOHOXpoMaTideckuii ceet (600 HM).
Haiftu obmee yncno qudpakiHOHHEIX MAKCUMYMOB, KOTOPBIE JaeT 9Ta peleTKa
OrtseT: 9

9. Yron Mexay IIOCKOCTSIMH IPOITYCKaHUS MOJIsipu3aTopa u aHainu3atopa paseH 30°. Bo ckoJbKO pa3 yMEHBIIAETCsI HHTEHCUBHOCTD
CBETa, BBIXOJIAILETO U3 aHATU3AaTOPa, CCIIM YTOJl YBEIHYHUTH 110 45°.
Orser: 1,5 pa3za

10. Ha pacceunBaroniyto JMH3Y BAOJb TJIABHOM ONTHYECKON OCH MajaeT napaiebHbIN My4OK CBETa AUAMETPOM 5 cM. 3a JIMH30# Ha
paccTostHuu 20 cM MOCTaBIIEH 3KPaH, Ha KOTOPOM MOJTy4aeTcsl KpYriaoe CBETIoe MATHO AuameTpoM 150 mm. OnpenenuTs B cM
rJaBHOE (POKYCHOE PACCTOSHUE JTNH3BIL.

Ortset: 10 c™M

11. BoImykIiblii MEHHMCK M3TOTOBJIEH U3 CTEKJIA C MOKazareseMm npesnomiienus n=1,5. Paanyc KpuBHU3HBI BBITYKIION TOBEPXHOCTH
R1=22,4 cm, paxuyc KpHBU3HBI BOTHYTO# moBepxHOCTH R2=46,2 cM. Kak m3meHuTCS (hOKYCHOE pacCTOsSTHHE 3TOI JIMH3BI B BOJIE 1O
CPaBHEHMIO C (JOKYCHBIM PACCTOSIHUEM B BO3AyXe?




OrtseT: yBenmuuurcs Ha 87 cM

12. Bo CKOJBKO pa3 W3MEHUTCS YacTOTa U3TyUCHUS, €CIH SHEPTHIO KBAaHTA YBEJIMYHTE B 2 pa3a?
OrtBeT: yBenmuuurcs B 2 pasa

13. Kpacuas rpanuia poroadderra st cepedpa 0,26 mxm. Onpenenute paboTy BBIXOAA
Otser: 7,6 ¥10-19

14. B nponecce saeproro curre3a S0000 kr Bogopoa npeBpatuiack B 49644 kr renus. HaliTu KOIMYeCTBO BBIICIMUBIICHCS PU
3TOM JHEPTHH.
Otsert: 3,2*1019 [Ix

15. Uemy paBeH 3apsa siapa snementa 10847Ag?
Otset: 75*10-19 Kn

Komnerenmus OITK-1

1 cemectp:

3aKphIThIC 33aHUS:

1. Beipaxxenue &/(R+r), rae e- 9JIC ucrounuka Toka, R- BeTU4MHA BHEIIHETO COMPOTUBIICHHSI, - BHYTPCHHEE COMPOTUBIICHHUE
HCTOYHHKA, IIPEICTABIAET COOOIA. ..

CHITy TOKa B 3aMKHYTOM 1ienu *

HampsHKEHHE Ha BHEITHEM CONPOTHUBICHUU

HaTpsHKCHUE Ha 3a)KUMaX UCTOYHHUKA

paboTy mepemMenIeHns OI0KUTENFHOTO eIMHIYHOTO 3apsiia Mo 3aMKHYTON IIeTTH

2. ITouemy HEBO3MOXKHO CO3/1aTh BEUHbIH JBUraTesb nepsoro poaa? Ero cosnanue Hapymaer. ..
3aKOH COXPAaHEHHS UMITYJIbCa

* 3aKOH COXPaHEHHs PHEPIUU

3aKOH COXPAaHEHHMS IEKTPUYSCKOTOo 3apsiaa

3aKOH COXPaHECHHUsI MOMEHTA UMITYJIbCa

3. Bropoii 3axon HetoToHa B ¢popme a=F/m, rae F cuitbl geiicTByromue Ha TEIO0 CO CTOPOHBI IPYTUX TeJ CIIPaBeaInB
B IIF000}1 cucTeMe oTcueTa

* TOJIBKO AJISL TEJI C TIOCTOSHHOI Maccoit

HPU CKOPOCTSIX JBMXKEHUS Tell KaK MaJIbIX, TaK M COIMOCTaBHUMBIX CO CKOPOCTBIO CBETa BaKyyM

JUISL TEJI, KaK C MOCTOSIHHOM, TaK M C HEPEMEHHON Maccoi

4. Beipaxxenue E=mc2, rie m- mMacca Teina, ¢ — CKOpOCTb CBETa B BaKyyM€, OIUCHIBAET
MNOTEHIHATbHYIO SHEPTHUIO Tena

* CBSI3b MACCHI T€JIa U €ro MOJIHOI SHEPTrun

PENATUBUCTCKUI UMITYIIBC TEA

KHHETHYECKYIO SHEPIHIO Tella

5. neanpHas TeruioBas MammHa padotaet 1o nukiry KapHo n mmeer HarpeBaTenb, pabodee Teo U XOJIOAWIEHUK. Ecim yBennanTs
Pa3sHOCTh TEMIIEPaTyphl MEKIY HarpeBaTeneM 1 XoIo mIbHuKoM, To KI1/] MamriHe!

OCTaHETCs TAKOH ke

* YBEITMUUTCS

HE 3aBHCUT OT Pa3HOCTHU TEMIIEPaTyp

YMEHBIINTCA

6. Eciii 3aBUCMMOCTH CHJIBI TOKA OT BPEMEHH B MPOBOIHHUKE ONPEAEISIETCS 3aBUCUMOCTBIO [=4+2t, TO KaKOe KOJHUYECTBO
JJIEKTPUYECTBA MIPOTEYET 0 TPOBOJHUKY 3a BPeMsi OT 2 10 6 CEKYHI

36 ki1

*48 K1

24 kn

12 k1

7. Ecnu 3apspkeHHas 9acTHIA JBIKETCS EPIIEHANKYIIIPHO CHIIOBBIM JTHHISIM HAIPSHKEHHOCTH MarHUTHOTO TTOJISL, TO €€ TPaeKTOpHs
HpEeACTaBIAET cO00it

* OKpYXKHOCTb

HPSIMYIO JIMHHIO

HPOU3BOJIbHYIO KPUBYIO

napaboiy

8. Kakas mocnenoBarenbHOCTh IPOIIECCOB COOTBETCTBYET psIMOMY KTy KapHo:
* N30TepMUYIECKHH, aqrabaTHYeCKHiA, H30TePMUIECKHUH, aanadaTHIecKuit
M30TePMUYECKHI, anuabaTHYeCcKuii, H30XOPUUIECKUN, N300apHUECKHUIA




M30TePMUYECKHN, H30XOPUIECKUIN, N300apHUEeCKHi, annabaTHIeCKUi
n300apuyecKuii, aquabaTHICCKHi, H300apUIeCKUil, aanadaTHIecKui

9. Kakoif 3aK0H (pU3MKN HCIOJIB3YEeTCS MPH 3aIyCKe paKeT B KOcMOC?
3aKOH 3JIE€KTPOMArHUTHON HHIYKLIIUU

* 33aKOH COXPaHEHUsI UMITyJIbca Tela

nepsblii 3akoH HeroToHa

3aKOH BCEMHUPHOIO TSTOTEHUS

10. B uém uzmepsieTcs yrioBoe yckopeHue?
* pan/c2

M/c

Mm/c2

pan/c

11. MaruuTHOE 1oJie IeHCTBYET Ha 3apsibl
* IBHDKYIIAECS

Ha OTPUIIATENbHBIC 3aPS/IbI

[OKOSLIMECS

Ha MOJIOKUTEIbHBIC 3apsiIbl

12. ®usnveckue SBICHUS B OJJMHAKOBBIX YCIOBHUSIX MPOTEKAIOT OJHHAKOBO BO BCEX MHEPLHUAIBHBIX CHCTEMaX OTCYETa — 3TO
NPUHLAIL. . .

*OTHOCUTEIHLHOCTH

COOTBETCTBUSA

JIOTIOHUTEILHOCTH

HE3aBUCUMOCTH

13. I3MeHeHne BHYTpEHHEH 3HEpTUH ra3a MIPOU30IIIO TOIBKO 3a CIET pabOTHI CKATHUS Ta3a B ...
M300apHOM TIpolecce

H30XOPHOM IpoLEecce

U30TEPMHUYECKOM IPOLIECCE

* annabaTU4ecKoM Impolecce

14. DnexTpuyuecKoe Mojie CO3AaeTCs ABYMsI apalie/IbHBIMU, BEPTHKAIBHO PACIIONIOKECHHBIMHY TIACTHHAMH, 3aPSUKCHHBIMH
Pa3HOMMEHHO C OJTMHAKOBBIMH 1O MOYJIFO TOBEPXHOCTHBIMH IUIOTHOCTSIMH 3apsiioB. HanpspKeHHOCTh Pe3ybTHPYIOIIETO
ANEKTPUYECKOTO MOJISI PaBHA HYJIIO ...

* 3a mpenenaMu IIacTuH

MEK/Ty TUIACTHHAMHE

TOJIBKO CITPaBa OT BTOPO# MIIACTHHBI

TOJIBKO CJIEBA OT MEPBO#l IIIACTHHBI

15. Toueunsrit 3apsg Q = 531 uKn nmomemeH B ieHTpe Kyda ¢ anuHoi pedpa 10 cM. [ToTok BekTOpa HAMPSKCHHOCTH
UIEKTPUYECKOTO T0JIs Yepe3 OJIHy I'paHb KyOa paBeH ...

1 Hm2/ Kt

5,31B.m

. 10 xkB.m

8,85

OTKpBITHIE 3aJaHHS:
1. I3MeHeHne BHYTPpEHHEH SHEPTUH ra3a MPOUCXOIUT 3a CUET pabOThI CXKATUA Ta3a B ........ mporiecce
OtBer: annabaTHIeCcKOM

2. ®u3nyecKue SIBJICHUS B OIMHAKOBBIX YCIOBHSX MTPOTEKAIOT OJJHMHAKOBO BO BCEX MHEPLHUATIBHBIX CHCTEMAaX OTCUETa — 3TO
TIPUHIIHIIL. . .
OTBET: OTHOCUTENHLHOCTH

3. Teno, MONHOCTBIO TOTPY)KEHHOE B BOAY (TUIOTHOCTD BojbI p=1000 Kr/M3) BecHT B 5 pa3 MeHbIIe YeM B Bo3ayxe. UeMy paBHa
IUIOTHOCTH Tea?
Otgert: 1250 kr/m3

4. TlocnexoBateabHO COSANHEHBI N PABHBIX CONPOTHBICHUN. BO CKONBKO pa3 H3MEHUTCS CONPOTUBIICHHE LU €CIIH UX COSIUHHUTD
napajuienbsHO?
OTBeT: yMEHBIIUTCSA B N2

5. YenoBek BXOIUT B TU(T, KOTOPHI HAYMHACT ABUTATHCS PAaBHOYCKOPSHHO BBEPX, IPH 3TOM BEC YEIOBEKA ...
OTBeT: yBEINYUTCS




6. CynHo, 3arpyxeHHOE I0J] BaTePIHHUIO, 3aX0IUT U3 PEKH B MOpPE, IIPH ITOM YPOBEHb BaTEPIUHUH
OTBeT: MOJHUMETCSI HaJl BOAOH

7. HacTtHia U3 COCTOSIHUS [TOKOSI Hadalla JBUTAThCA 0 TyTe OKPYKHOCTH paanyca R=1 M ¢ IOCTOSHHBIM yTIOBBIM YCKOPEHHEM € =
2 c-2. OTHOUIEHHE HOPMAJIBHOTO YCKOPEHHUS K TAHT€HLIUALHOMY uepe3 | ¢ paBHO ...
OrtserT: 2

8. N neanpHas Ternosas MamuHa padotaet no nukiy Kapao. Ipu srom 80% kommuecTBa TEIIOTHL, ITOMy9aeMOro OT HarpeBaTens,
HepeaaeTcst XoJIoAMIbHUKY. KodaecTBo TemnoTel, noxyyaeMoe ot Harpesareist paBHo 75 k/[x. Pabota, coBepiuraemast MalnHoi 3a
OJTVH ITMKJI paBHa ...

Otsert: 15 xJIx

9. SHCKTpI/I‘ICCKOC COIMPOTUBJICHHUE MCTAJIJIOB U MOJYIIPOBOJHHUKOB IMTPU YMCHBIICHHUU TEMIICPATYPHI ...
OrtBeT: YMEHBIIACTCA Y METAJUIOB, YBEJIMUYNBACTCA y TOJTYIIPOBOJTHUKOB

10. Toueunsrii 3apsg Q = 531 vKi nomereH B eHT Kyba ¢ JyiHO# pedpa 10 cm.
[ToTok BekTOpa HAMPSHKEHHOCTH JICKTPUIECKOTO MOJIS Yepe3 OJHY rpaHb KyOa paBeH ...
Otset: 10 kB ™M

11. Teno GpoIIeHO ¢ MOBEPXHOCTH 3eMJITH cO CKOpocThio 20 M/c oz yriiom 60 0 k ropu3oHTy. OnpeaeanTe paanyc KPUBU3HBI €r0
TpaeKTOpuH B BepxHei Touke. CopoTHBICHNEM Bo3ayxa mpeHeOpeus. [Tpuasars g = 10 m/c
OtBet: 10 M

12. Kakast xapakTeprcTHKa 3ByKOBOW BOJIHBI OCTA€TCA HEM3MEHHOM MPH MEePEX0i€ BOJHBI U3 BO3/1yXa B BOAY?
OTBET: 4aCTOTa BOJIHEI.

13. Pa3HOCTh MEXAY 3HAYCHUEM BEIIMYHMHBI, TOJy4acMOU IIPH U3MEPEHHUH, H €€ UICTHHHOM 3HAYCHUH Ha3bIBACTCH. ..
OTBeT: abCOMOTHOHN MOTPENTHOCTHIO.

14. B xakoM Iporecce H3MEHCHUE BHYTPEHHEH SHEPTUy T'a3a MPOMCXOAUT TOJIBKO 3a CUET pabOTHI CokaTus rasa?
OTBeT: B arabaTHYeCKOM Iporecce.

15. Jluck maccoii T=2 KI KaTuTcs 0e3 CKONbKEeHHUS 10 TOPU30HTAIb "HOM IIOCKOCTH €O CKOpocThio V=4 m/c. Haiitn
KHHETHYEeCKy!o sHepTuio Ex nucka.
Otset: 24 Ix

2 cemecTp:

3aKphIThIC 3aIaHHU:

1. Ipu nageHnu CBETOBOTO JIy4a M3 BO3IyXa HA CTCKISTHHYIO IUTACTHHY IT0]] TPOU3BOJIBHBIM YIIIOM, YTOJI MPEIIOMIICHHS CBETA,
BOLIE/IIECTO B CTEKIIO

6oubime 90°

* MEHBIIIE yIiia MajcHus

paBeH HYITO

OoutbIlIe yriia majieHus

2. CreKTpbl UCIIYCKaHUS — 3TO:

COBOKYITHOCTb ONTHYECKHUX MEPEXO0/0B C HIKHUX YHEPreTHUECKUX YPOBHEH Ha Ooliee BBICOKUE 3HEPreTHUECKHE YPOBHU

* COBOKYITHOCTB ONTHYECKHX MEPEXOJIOB ¢ O0sIee BHICOKHX SHEPIETHUECKUX YPOBHEH HA HIDKHUE SHEPTETUUCCKUE YPOBHH
COBOKYITHOCTB ONTHYECKHX ITEPEX0/I0B C HIDKHUX YHEPTeTHUECKUX YPOBHEH Ha SHEPTeTHUCCKHE YPOBHH CBOOOTHEBIX HJICKTPOHOB
COBOKYITHOCTb ONTHYECKHUX IEPEX0/I0B C BRICOKUX 3HEPreTHYECKUX YPOBHEH HA SHEPreTHUECKUE YPOBHU CBOOOAHBIX AJIEKTPOHOB

3. PagyxxHBIC IATHA HAa TIOBEPXHOCTH BOJIBI, IIOKPBITOH TOHKOW TICHKOW OCH3MHA, OOBSICHSIIOTCH. . .
Jnucnepcueit ceta

noJisipu3anueil ceera

mudpakuuei ceera

* HTep(epeHITeii cBeTa

4. ITo3uTpoH ABNAETCA aHTHYACTHUIIEH MO0 OTHOIIEHUIO K ...
* 3NIEKTPOHY

HEUTPOHY

HEUTPUHO

MPOTOHY

5. Bepaxenue E=mc2, rae m- Macca Tena, ¢ — CKOpOCTh CBETa B BaKyyMe, OIIUCHIBACT
MOTEHIHANbHYIO YHEPTHIO Tela

* CBSI3b MACCHI TeJIa U €r0 ITOJTHOH YHEPTHU

PENATUBUCTCKUI UMITYIIBC TEA

KHHETHUECKYIO PHEPTHIO Tena




6. IIpy magieHUK CBETOBOT'O JIy4a U3 BO3yXa Ha CTEKIITHHYIO IJIACTHUHY IOJ] MPOU3BOJILHBIM YTJIOM, YrOJI MPEIOMIICHHS CBETa,
BOIIE/IIEr0 B CTEKIIO

6oubire 90°

* MeHbIIIE yriia MajgeHus

PaBEH HYITIO

0oJbIIe yriia majgeHus

7. CrieKTpbl UCITYCKaHUs — 3TO:

COBOKYITHOCTH ONTHYECKHX ITEPEX0/I0B C HIDKHUX YHEPTeTHUECKUX YPOBHEH Ha OoJiee BEICOKHE YHEPreTHYECKHE YPOBHU

* COBOKYIMHOCTB ONITHYECKHUX MEPEX0I0B ¢ OoJee BRICOKUX SHEPTeTHIECKUX YPOBHEH HAa HIKHUE PHEPIeTHUCCKHE YPOBHU
COBOKYITHOCTb ONITHYECKHX IEPEX0/I0B C HIMKHUX SHEPreTHYECKHX YPOBHEIl Ha SHEPreTHUECKUE YPOBHU CBOOOHBIX JIEKTPOHOB
COBOKYITHOCTh ONITHYECKHX HEPEXO0/I0B C BBICOKHX YHEPreTHUYECKUX YPOBHEH Ha SHEPreTHUECKHE YPOBHU CBOOOIHBIX JICKTPOHOB

8. OTMeThTe, KaKas U3 JIMH3, KOTOpPBIC UMEIOT (POKYCHBIE paccTosHUA 15 cM, 20 cM u 25 cM, o0nagaeT HanboIbIIeH ONTHYECKOH
CHJIOMN.

F=15cm *

JIMH3BI ¢ OMHAKOBLIMH ONITHYECKUMU CUIAMU
F=20cm

F=25cm

9. Kak u3MeHHUTCS yacToTa CBeTa IIPU Iepexoie U3 BaKyyMa B IPO3PavHyI0 Cpely ¢ ToKa3aTeseM MpeloMiIeHus n=27
YMEHBIINTCA B 2 pa3a

YBEIMYUTCS B 4 paza

YBEIMYUTCS B 2 pa3a

HE U3MEHUTCA *

10. Onpenenute nokas3arenb IPeIOMIECHHUS BTOPO Cpelibl OTHOCUTENBHO IIEPBOM, €CIH IIPU IEPEXOJE CBETA U3 IIEPBON CpEAbI BO
BTOPYIO Yroi npenoMieHus paseH 30°, a yros mageHus B 2 pa3a 6oubiue?

BeiGepuTte onuH OTBET:

1,33

1,73

1,45

1,7 *

11. Kaxoii u3 mepednciIeHHbIX HIDKE BUIOB AIICKTPOMATHUTHBIX U3Ty4SHUH UMeeT HAaMMEHBIIIYIO JUIMHY BOJTHBI?
PaaOBOJIHBI

BUJHUMBIN CBET

yABTpaHOIECTOBOC H3TyICHHUE

uH}paKpacHOe U3TyueHHE

PEHTI€HOBCKOE H3IydeHue *

12. InvHa BOIHBI U3IIydeHHs xkentoro ceeta A = 600 aM. Haiimure yacToTy 5TOT0 M3ITydeHHs.
541014 I'm. *

151014 I'g

5¢1015T'g

341015 '

31014 I'n

13. Cset pacnpocTpaHsieTcs B BO3AyXe CO CKopocThio ¢ = 3¢108 m/c. Kak m3MenuTcs cKopocTh CBETa IPH IEPEX0ie B CTEKIIO ¢
MoKa3aresieM MpesomiieHust n = 1,57

HE U3MEHUTCSA
yBenuuures B 1,5 paza
yMeHbIHTCA B 1,5 paza *
yYMeHbIIUTCA B 3 pasa
yBenuuuTcs B 3 pasa

14. TIpu nepexoze my4a cBeTa U3 OJJHOW CpeJibl B APYryro yroi najaeHus paseH 30°, a yron npenomiuenus 60°. Kaxoi
OTHOCUTEIIbHBIN I10KA3aTelb IPEIOMIICHNUS IIEPBOM CPE/ibl OTHOCUTENIBHO BTOPO.

0,5.

2

1,74 *

1,5

0,57

15. Onpenenuts yroa Mexay NajaroliuM JIydOM U IOBEPXHOCTBIO 3€pKalla, €CIM yroJl OTpakeHus paseH 20°.
20°.




30°.

50

70°. %
40°

OTKpBITHIE 3aJaHHS:
1. HaiiT onTiueckue cuitbl JIMH3, POKYCHBIC PACCTOSTHUS KOTOPBIX 25 cM 1 50 cM
Otsert: 4 autp U 2 ANTp

2. Onpenenure yacToTy cBeTa (I'I1), pacpocTpaHsIOIerocs B IPO3pavyHoi cpesie ¢ mokas3areieM npeinomMieHus 1,2 1 UMEoLero B
3TOM cpene MmHy BoJHBL 500 HM.
Ortsert: 51014

3. B neHTpe BBITYKIIOHN JTHH3BI IPUKIICHIH MOHETY. Kak 3TOT (hakT moBnusieT Ha AeiCTBUTENEHOE H300pakeHHe npeamera?
OTBeT: YMEHBIIUTCS SPKOCTh BCET0 H300paKeHUS

4. Kak n3MeHMTCS 4yacToTa CBeTa IPY Nepexo/ie 3 BaKyyMa B IPO3pavHyIo Cpely C IoKa3aTesneM npejaomieHus n=27
OTBeT: HE U3MEHHTCS

5. Ilepuox qupakIIMOHHON PEIISTKH paBeH 5 IMHAM MOHOXpoMaTudeckoi BonHs! (d = 51). Kakoe MaxcumanbHOE 9HCIO
IJIaBHBIX MaKCUMYMOB K jaet 3T1a pemierka?
Otsert: 11 MakcuMyMOB.

6. TemnepaTypa abCOIIOTHO YEPHOT'O TeNa yBEIMYMIach B 2 pa3a. Bo CkoibKo pa3 yBeanumiiach SHepreTHiecKkas CBETUMOCTb ATOTO
Tena?
OrtBert: yBenuuuiack B 16 pas.

7.3a Bpems t pacnianioch 75 % paanoakTHBHBIX aTOMOB. CKOJIBKO IIEPHUOJIOB MOIypaciiaia COCTABUT ITO BpeMsi?
OTBeT: IBa IIepHo/ia MoTypacnasa.

8. OmpenenuTs yroa Mexy MaJarolluM JYIOM U IIOBEPXHOCTBIO 3epKajia, €CJId Yrojl OTpaxkeHus paBeH 40°
OrtseT: 50

9. Ilpu nepexoze Jryda cBeTa U3 HEKOTOPOH MPO3padHON cpeIbl B BO3MYX YroJl MajeHus paBeH 45°, a yron npenomierus 60°.
OnpenenuTs NoKa3aTens MPeIoMIIEHHUs STOH Cpeibl
Ortsert: 1,23

10. Onpenenute ONTHYECKYIO CHITYy cOOMparowiei JTUH3bI, eciiu e€ pokycHoe paccTosiHue 20 cM.
Otsert: 5 qnTp

11. Onpenenure hokycHOE pacCcTOSTHHE COOMpAroIIei TMH3bI, ecIH e€ onTHdeckas cuiaa pasHa 20 quTp
Ortset: 20 cM

12. Kpacnas rpanura ¢porodddexra s HEKOTOporo Meramia pasaa 2,76-10-7 m. Halinure paboTy BEIXO/1a 3JIEKTPOHA U3 3TOTO
Mmetasuia. [locrostauas [Inanka h = 6.63¢ 10- 34/]xec, ckopocThb cBeTa B Bakyyme ¢ = 3108 m/c, 3apsan snekrpoHa e= - 1,6°10-19
Kir.

Ortser: 4,5 3B

13. JInimHa BOJTHBI U3IydeHus 3eneHoro 1sera 500 am. Halitu uMmynbe ¢poToHa 3Toro usnydenus. [locrosauas [Tnanka h = 6.63¢ 10
- 34]Txec, cKkOpOCTh CBeTa B Bakyyme ¢ = 3¢108 wm/c
Orser: 1,3 -10-27 kr -M/C

14. TTotok (OoTOHOB BHIOMBAET M3 MeTaJlIa ¢ paboTOH Bbixona 5 3B doTosnekTponsl. DHeprus GoToHOB B 1,5 pasa Gosbiie
MaKCHMaJIbHOM KHHETHYECCKOM 3Heprud (PoTo3mekTpoHoB. KakoBa MakcuMaibHasi KHHETHYECKAs SHEPT U POTOIIEKTPOHOB
Otger: 10 5B

15. Anpda-u3mydeHne — 3TO MOTOK...

OtBeT: siapa renus

TuroBsle NpaKTHUECKHE 3aJaHUS K 9K3aMEHY 110 JUCIUILUINHE:

3aganue 1. [IpsMonuHeiiHoe IBIKEHNE MaTepUAIbHOM TOUKH OMHUCHIBAaeTCA 3aKOHOM . HaliTi skcTpeManbHOe 3HaUeHHEe CKOPOCTH
Touky. KakoMy MOMEHTY BpeMEHH OT HadaJia JBIKCHHUS OHO COOTBETCTBYET. B KaKkoii MOMEHT BpeMEHH CKOpPOCTH 7

3aganue 2. B oqHOpoHOM MarHuTHOM moje ¢ nHAyKuei 0,35 Tin paBHOMepHO ¢ gacToToit 480 00/MHH BpammaeTcs paMka,
conepxamast 1500 ButkoB miomaasio 50 . Ock BpalieHus JSKUT B INIOCKOCTH PAMKH U TMIEPIEHANKYISPHA JTMHUSIM UHIYKLIUH.




Omnpenenuts MakcuManbHyro 3J1C UHIYKIMK, BOSHUKAIOIIYIO B paMKe.

3ananue 3. [Tyqok ecTeCTBEHHOTO CBETa MaJlaeT Ha CUCTEMY M3 4 HUKOJIEH, IIIOCKOCTh IPOITYCKaHHs Ka)10ro U3 KOTOPBIX
NOBepHyTa Ha yrox 30° OTHOCHTENEHO IIOCKOCTH TPOIYCKAaHHS IPEeNBIAYIIero HUKoA. Kakas 9acTe CBETOBOTO ITOTOKA IPOXOIUT
yepes o1y cucremy? [loTepsMu HHTEHCHBHOCTH CBETa B HUKOJISIX IIPeHEOpeYb.

TunoBble BOIPOCH! K 3aIUTe Ja00paTOpHOil padoThl «M3ydueHne OCHOBHOTO 3aKOHA TMHAMUKH BpPAIATEIbHOTO ABMXKEHHS C
MOMOIIbI0 MasTHUKA OOGepOeKa.»

1. Kakoe nBuxeHHe Ha3blBa€TCs BpALIATENbHBIM?

2. Coopmynupyiite BTOpoii 3akoH HproTOHA /Ui BpalaTeabHOro ABMKeHHsA. CpaBHUTE C 3aKOHOM JUIS ITOCTYMATEeIbHOTO
JBHKEHUS.

3. UYro Takoe MOMEHT MHepIuH Teiaa? MOMEHTH HHEPIUH TeJN PaBUIEHOH (GopMbl: 00pyda, IUIHHIpPA, [Iapa, CTePXKHS?
4. UeMy paBeH MOMEHT MHEPIIMH CHCTEMBI Tes?

5. Cdopmynupyiite Teopemy lLllteiinepa.

TuroBEIe BOIIPOCH! K 3aIUTe TabopaTopHOit paboThl «OmpeneneHne TOPU30HTAIFHOM COCTABIAIONIECH MAarHUTHOTO ITOJIST 3eMITID
Jaiite onpenencHyue 3J1€MEHTaM 36MHOIO MarHeTU3Ma.

Chopmynupyiite 3akon buo-Casapa-Jlamaca.

OOBsICHUTE NIPHUHIMI CYNEPIIO3UIINN MarHUTHBIX ToJiel. ['ie oH ucmonb3yeTcs B pabdore?

UeMmy paBHBI HAIIPSHKEHHOCTh M MHAYKIUS MAarHUTHOTO IIOJIS B IIGHTPE KPYrOBOTO TOKA.

Kax BBIMIAAUT MarHUTHOE TOJIE KaTyHIKH?

B kakux eauHHMIAX M3MepseTCs HaNpsbKEHHOCTh MarHuTHoro nons B cucremax CU u CIT'CM? Kakast cBsizb MeXIy HUMH?
Uro Takoe NOTOK MarHUTHOM MHAYKIIMU KaTyIIKU?

OOBsicHUTE YCTPOUCTBO WM MPHHIHI ACHCTBHUSA TAHTEHC - TalbBAaHOMETPA U YKAXKHTE, IS KAKUX MPAKTUYECKUX Lieseil oH
HIPUMEHSIETCSL.

9. IMogemy m3mepeHus HanbOoJee TOUHBI MIPH yIilaX OTKIOHEHHS ONM3KHX K 45°7

TuroBkIe BOIPOCH! K 3aIuTe 1abopaTopHOil paboTel «OmpeneneHne UIMHBI BOIHBI H3Ty4eHHUS Ja3epa IPH HOMOIIN

JU(PPaKIMOHHON PEIIeTKN

B uem 3akimouaercst siBeHHE MHTEphEepeHIun?

B gem 3aknrouaetcs siBieHUE audpaxim?

OOBSCHUTD SIBICHUE MepepaclpeieleHus CBETOBOM dHEPTuu npu audpakiun?

Kakye MCTOYHUKU 37IEKTPOMArHUTHBIX BOJIH SBIAIOTCS KOT€PEHTHBIMU?

UYro Takoe audpakiponHas pemeTrka? dopMyna TIaBHEIX AU(QPAKIHOHHEIX MaKCHMYMOB.

Ha mu¢pakiipionHyio pemeTKy HOPpMalbHO MafaeT HapajuleNbHBIA MydoK JTydel ¢ mmmHamu BomH Al u A2 (A1 > A2). JlaTp
pI/IcyHOK (xon nydeit), COOTBETCTBYIOLLMH MepepacnpeaeneHnto sHepruu B nopsiakax k=0, k=1,k=2

PN~
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TumnoBsie TCOPETUICCKUE BOMPOCHI K OK3aMEHY 1O JUCHUIIIINHE!

L. Mopgenu B mexanuke. Cucrema otcyera. TpaekTopus, AIMHA ITYyTH, BEKTOP MEpeMEICHHS.

2. BekTopbl CKOPOCTH, YCKOPEHHS €ro COCTABIIOMNE (TaHTeHINAIBFHOE M HOPMAIEHOE YCKOPEHHS).

3. ITpssMonuHelHOE paBHOMEPHOE IBMKEHHE MATePHATBHON TOUKH. YPABHEHUS OBIKCHUS. | padyKu IyTH, CKOPOCTH H
YCKOPEHHUS.

4 CrnoxeHre B3aMMHO MEPIICHANKYISIPHBIX KOJeOaHHH.

5. Bunbr MexaHHMYECKHX BOJIH.

6. YpaBHeHue Oerymeil MI0CKoi BOIHEL. MHTepdepeHIys BOIH.

7 JIBrxkeHHe Ten B XHUAKOCTAX U razax. [logbemHas cuia, 1000BOE COMPOTUBIICHHUE.
8 Teuenue Bsizkoi xuakoctu. opmyna HetoroHa. PexkuMbl TedeHUs: )KUIKOCTH.

9 KoaddurmenT Ba3xoctu u Metons! ero onpeneneHus (Croxca u Ilyaseis).

10. Teopema Octporpajnckoro- I'aycca i 31€KTPUYECKOro Mot B Ju3IeKTpuke. JusnekTpudeckasl MPOHUIIAEMOCTb CPEJIbL.
1. OHeprus MeKTPOCTATHYECKOrO MOoJIsl. DHEPTUsl 3apsKEHHOTO YEAUHEHHOTO NPOBOJHUKA.

12. Maruuthsiil notok. Teopema Octporpazackoro-Iaycca njsi MarHUTHOTO TOJIS.

13. PaboTa mepemereHus MPOBOJHUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJI€.

14. DnekTpoMarHuTHas WHAYKIMs. 3akoH JleHna.

15. INonspuzanus cBeTa pu ABOMHOM JydenpenomiieHuH B kpucramiax. [Ipusma Hukomns. 3akon Maioca.

16. HckyccTBeHHast onTHYECKasi aHU30TPONMsL. AHAIM3 HANPSHKEHHOIO COCTOSHUS JeTajel MONIpU3allMOHHO-ONTUIECKUM
METOJIOM.

17. Bpaiienne miuockocTH MONAPU3ALKU ONTHYECKH aKTUBHBIMU BemlecTBaMH. OmpeseneHre KOHIEHTPAllul PacTBOPOB
HOJISIPUMETPUUECKUM METOAOM.

18. ®usuka aroma. Mogenu aroma. Iloctynarel Bopa.

19. Teopust atoma Bogopoza o bopy. Yposuu suepruu. Cepunainbhas Gpopmyna baabsmepa.

20. PentreHoBckue crekTpbl u3aydeHus. 3akoH Mosnu

21. OreMeHTH! (PU3MKH IEMEHTAPHBIX YACTHI[. THITBI B3aMMOAEHCTBUH 3IIEMEHTApHBIX YacTull. IIoHATHE O KBapKax.

6.4. Meronmueckue MaTepuaJibl, ONnpeae/sonme npoueaypbsl OHeHUBaHUA

MetoaMka OLIEHKH 3K3aMEHa 110 AUCLUIIIMHE

Teopernueckast yacTh 3K3aMeHa 110 JUCUUILIMHE TPEACTABISAET cOO0I KOMIIIIEKC BOIIPOCOB Ha YCBOEGHHE IIPOH/ICHHOT0 MaTepHaa -
TE€PMUHBI, OIIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoi yacTu oOydaromuiics, Ui KaKa0ro 3a1aHus, (GopMyIHpyeT NPaBUIIBHBIE C €70 TOYKH 3PEHUS OTBETHL.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHbIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3amaHue




CYUTACTCS HEBBIIIOJIHEHHBIM.

IIpakTuyeckas 4acTh 5K3aMeHa [0 JUCLUIUIMHE MIPEACTAB/IAET 3a1a4H, HAIIPABICHHBIC Ha BBIABIECHHE BO3MOKHOCTU IIPAKTUYECKOIO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pasiena.

DK3aMeH BBICTABIISICTCS C YIETOM PE3yIbTaTOB BHIIOIHCHUS TEOPETHUECKOH U MIPAKTHIECKOH 9acTeil B COOTBETCTBUH C
NpPUBEJCHHBIMU HIXKE TPEOOBAaHUAMH.

5 (OTIMYHO) >85 Bce 3amaHus BEITIONHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B IMOJHOM 00beMe U 0e3 ommboK.

4 (xoporo) 75+84 Bce 3agaHus BBIMONHEHBI B COOTBETCTBHH C TPEOOBAHUSMHU, B 00BEME AOCTATOUHOM ISl OOILETOo
(YHKIIMOHUPOBAHHMS CHCTEMBI HJIH BBITIOTHEHO JBa 3aJIaHUS B COOTBETCTBHU C TPEOOBAHMAMH, B IIOJIHOM 00beMe U 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImoHEeHO He MeHee NBYX 3aJlaHWil B COOTBETCTBUU C TPEOOBaHHSMH, B 00beMe
JOCTaTOYHOM JUIS 00IIeTo (hYHKIIHOHHPOBAHUS CHCTEMBI

2 (HeyaOBJIETBOPUTEIHHO) <50 BrinonneHo MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHHUSIMHU, B 00BEMeE

JOCTaTOYHOM JUIsl 00IIEero (QYHKIIMOHUPOBAHUSI CHCTEMBI
HWToroBsrii 6am 3a 3K3aMeH BEICTABISIETCS 110 OIIEHKE Xy/IIeH JacTh. B CIIOpHBIX ciydasx IpenoaaBaTenb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IIPAKTUYECKUE 3aJaHUA.

MeroauKa OIEeHKH 3a4deTa 110 JUCIUILUINHE

3ageT 1o AUCIMIUIMHE BBICTABIISACTCS 10 PE3yIbTaTaM CHCTEMAaTHIECKOH pabOTHI CTyIEHTA B TCUCHHE CEMECTpa.

MeTtoauka oLeHKH J1abOpaTOPHBIX PaboT

CTyIeHT 0IDKEH BBIOJIHUTD U 3aIlIUTHTh BCE JIA0OpaTOpHbIE pabOThL, MPELyCMOTPEHHBIE IIPOTPAMMO JUCIUIIINHBIL.
JlabopaTopHast paboTa CUMTAETCS 3alIUIIIEHHON IIPH YCIOBUH YAOBICTBOPUTEIHFHBIX OTBETOB HAa HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1JaOOPaTOPHOM HMPAKTUKyME, a TAK)KEe BBIMOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboThI HAa YCMOTPEHHE NPETo/IaBaTeleH.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi 1utepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI1.1 |Buxynos C. B., ®duznka: cOOpHHUK 33134 Hosocubupck: CI'YBT,
Curumos B. 1, 2017
Tpeinkuna E. T.
JI1.2 | C.B. Bukymnos, B.1. ®dusuka: yued. mocodue Hosocubupck: CI'YBT,
Curunmos, E.T. 2017
Tpeinkuna, A.C.
SpocnaBuesa
JI1.3 |Hwuxurenko AHatomuii |JlaGopaToOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (HU3HKE: TPAKTHKYM Hosocubupck: CI'YBT,
I'eopruesuuy, Skosies 2019
Bragumup
Huxomnaesuu,

CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JI1.4 | Hukutenko AHaTtonuii |JIabopaTopHBIH MPAKTHKYM MO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesuu, SIkoBieB 2018
Biagumup
HuxonaeBuu,

CurumoB Brnanucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnmoBHa, ["'onoBaHoOB
Muxaunn HukonaeBuu

JI1.5 | Tpodumona Taucus Kypc dusuku: yue6. mocobue 1 HHKEHEp.-TEXH. CIIell. By30B Mocksa: Axagemusi, 2010
MBanoBHa

JI1.6 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBIH MPAKTUKYM MO (pH3HKE Hosocubupck: CI'YBT,
HBanoBuH, 2016
IIporonomnosa Huna
ITaBnoBHa

7.1.2. JlonoJiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN 3arnaBue I/I3,I[aT€J'IbCTBO, rona




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui

IlerpoBuu

JlabopaTopHBIil MPAaKTHKYM IO (pu3nke. DNeKTPUIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanue

Jlabopatopusi onTHKH W (HUBHUKH
aToma - ydeOHas aymIuTOpHs s

AynuropHast nmocka; Kowmrmuiekt ydueOHo# Mebenm; JlaGopatoprble ycraHoBku: OrmpeneneHue
ITIaBHOTO (POKYCHOTO paccTOsHHA JTHH3bL, OIpeneneHue Mmokas3aTels IPeOMICHHS XHIKOCTEH ¢

HpOBEACHUS Ja00opaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJIHBI  Jla3epa IIPU  [OMOIIH

3aHATHI mudpaknuoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMH CaxXapHBIX PAacTBOPOB C TOMOIIBIO
caxapumerpa, 2 wrT.; OmnpeneneHue TeMmmepaTypsl packanéHHoro Ttena; MccienoBanue
JIMHEWYaToro CeKTpa BOAOPOa U ONpeieeHus MOCTOsIHHOM Punbepra

YuebHas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP

MIPOBEECHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTannoHapHbIi), [TK (mepeHOCHOIT)

JIEKIMOHHOTO THIIA

JlabopaTopust MEXaHUKU u | AynutopHas pocka; Kommmexkt yue6HOM Mebenu; JlaGopaTopHble CTEHABL YHHUBEPCAIBHBIH

JNIEKTPUYECTBA - ydeOHasi [ cTeH] «3aKoHbl IOCTOSIHHOrO TOKa», 6 mr.; JlaGoparopnas ycraHoBka: OmnpejeneHne

ayAuTOpHsl A IIPOBEAEHUS | TOPU3OHTAIBHOW COCTaBIAIOLIEH MarHUTHOro mnosst 3emid, 4 mr. OnpeaeneHue YCKOPEHHs

71a00PaTOPHBIX 3aHATHH

CHIIBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epbOeka, 2 mt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenue cKOpocTH 3ByKa; OrmpeneneHue  OTHOWICHHMA  TEIJIOEMKOCTEH, 2  IIT.;
JlabopatopHoe obGopymoBanue: Habop sneKkTpoM3MepHUTENbHBIX mpuOOpoB, 2 miT.; Habop
000pyIOBaHUS IS BEIYHCICHISI OTPENTHOCTEH M3MEpEHHH, 6 IIT.

ITomemenue s | Kommnekr  yaebnoit mebenmu; IIK — 10 mr., nogkmodeHHBIX K cet "UHTepHer" w
CaMOCTOSITENIbHON paboThl | oOecneunBarOIUX  AOCTYIl B OJJIEKTPOHHYI0  MH(OPMalMOHHO-00pa3oBaTEeNbHYIO  Cpely
o0yJaromuxcs YHuBepcHTeTa.

YuebHas ayAUTOPUS 1t | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn

MIPOBEICHUS 3aHATHH

MIPaKTUYECKUX 3aHATUI




