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MUHNCTEPCTBO HAVKH U BBICILIETO OBPA30OBAHUS POCCUNCKON ®EJIEPALINN
®denepasibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOC YUPEKICHUE BBICIIET0 00pa3oBaHUs
«CEBEPO - KABKA3CKII ®EJEPAJIBHbIA YHUBEPCUTET»

WuctutyT cepBuca, Typusma u ausaitna (punman) B r. [laTuropcke

YTBEPXJAIO

W.o. 3aBenyromero kadeapon

(U3UKH, YTIEKTPOTEXHUKH U 3JIEKTPOIHEPTeTHKH
Macrortuna I'.B.

Bomnpocsl 1i1st cobecenoBaHust
1 cemectp.
Bonpocskl (3aaa4a, 3a1anue) 11 IPOBEPKH YPOBHSA 00Y4YEHHOCTH
3Hathb
Ba3oBblii ypoBeHb

[IpenmMet ¢pu3uKM U ee CBA3b C APYTUMHU HAyKaMH.
3akonbl HeroToHa.
3aKOH COXpaHEHUsI UMITYJIbCA.
PaGora, 3HEprHSsI, MOIIIHOCT.
MowmenTt unepuuu. Teopema IllTelinepa.
MoMeHT uMITyJIbCa U 3aKOH €r0 COXPaHEHUS.
3aKOH BCEMUPHOTO TAToTeHud. 3akoHbl Kemepa.
XapaKTepUCTUKHU OJISL TATOTEHUS.
JlaBiieHue B ’KHUJIKOCTH U rase.
10 YpaBHEHHE HEPA3pBIBHOCTHU. Y paBHEHUE bepHyiuu.
11.  OcHoOBHBIE OHATHS U ONpPEEICHHS] MEXaHUYECKUX KOJIeOaHM
(cBOOOIHBIE [cOOCTBEHHBIE], BBIHYK/IEHHBIE, 3aTyXatomue). CBsi3b
BpalaTeIbHOro M KojebaTeabHoro ABMxkeHul. ['apmMmoHndeckne Konebanus.
Jlunamuka Koyie0aTeIbHOTO ABUKEHUS.
13. T'a3oBble 3aKOHBI.
14. VpaBHEHHE COCTOSHUS UICATHHOTO Ta3a.
15.  3akon MakcBemia o pacnpeaeeHuH MOJIeKyJ UealbHOTO ra3a o
CKOPOCTSIM.
16. SIBnenus mepeHoca.
17. IlepBoe HauanO TEPMOJUHAMUKHU.
18. AnmabatHbIif poriecc.
19. Dutpomms. Hepasenctso Kiaysuyca.
20. Bropoe Hauaso TepMOAMHAMUKHY.
IloBbIlICHHBIN YPOBEHD
1.  MexMomeKyIsIpHOe B3aUMO/ICHCTBHE.
2.  JKuWIKoCTH M UX OITMCaHUE.
3. DIeKTpUYecKHi 3apsi U ero CBOWCTBA. 3aKOH COXpaHEHM 3apsiia. 3aKOH
Kynona.
4.  Teopema ['aycca aist 37€KTPOCTATHUECKOTO MOJISt B BAKYyMe.
5. TloreHmman aneKkTpocTaTuyeckoro noss. Pa3HocTs NOTEHIIMANIOB.
6. Hunextpuku. [TonsgpusoBanHocTh. HanmpsskeHHOCTD MOJIS B AUAJIEKTPHKE.
7.  Teopema l'aycca st o B TUAJIEKTPUKE. Y CJIOBUS HA TPAHUIIE pa3jiesa
JBYX AUDJIEKTPUUECKUX CpEZ.
8.  IIpoBOIHUKH B 3JEKTPOCTATHUECKOM TOJIE. DICKTPOSMKOCTb.
CoenmHeHNE KOHJIEHCATOPOB B OaTapeu.
9.  IloCTOSIHHBIN PMEKTPUUYCCKUN TOK U €r0 XapaKTEePUCTHKHU. 3aKoH OMa aJis

CoNO~wWNE



y4acTKa Iemnu.
10. Croponnue cuibl. Dnektpoasmwkyias cuwia (J/]C). 3akon Oma st
3aMKHYTOM LIEIH.

YmMmerh

ba3oBrlii ypoBeHb

1.

TOYKH.

2.

©CoNo kW

OCHOBHBIE TTIOHSATHS KHHEMAaTHKH. ypaBHeHI/IH JABUKCHU MaTCpHaJII)HOﬁ

CKOpOCTh U YCKOPEHHUE.
VYTri10Bast CKOPOCTh U YIII0BOE YCKOPEHHE.
Cwuiibl TpeHusl.
Kunernueckas, mnoTeHIMaIbHas SHEPTUS U TIOJIHAS SHEPTHsl.
3akoH coxpaHeHus sHepru. [ padudeckoe nmpeacTaBIcHUE YHEPTUU.
Yipyruii u Heynpyruu yaapst.
JIBrb>KeHUE Tell IepEMEHHON MacChl.
MowmeHT cuiibl. YpaBHEHUE JUHAMUKH BPAIIATEILHOTO JBUKEHUS

TBEPAOTO TCJIA.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Cunel ynpyrocrtu.

Kocmuueckue ckopoctu.

Cunbl HHEPLUH.

[Ipumenenus ypaBHeHus bepnyiuin.

Bss3kocTs. PexxuMbl TeUeHUS KUIKOCTCH.

Kunemarnka xoj1e0aTeaIbHOTO IBHIKEHUA.

®Ousznueckuil MagTHUK. MaTeMaTHYeCKHUIl MasSTHHK.

3aryxaromiue KoneOaHusl.

BrinyxieHHbie kojieOaHusl.

TepMmoauHaMuuecKkuil METOT ucciaenoBaHus. TeMnepaTypHble HIKabl.

Wneansubiii ras.

20.

OcHoBHoe ypaBHenne ML.K.T.

IloBbILICEHHBIN YPOBEHb

agrwbdE

Baagern

JnuHa cBoOoiHOTO Mpobera Mosiekyil. OmnbIThl, moareepxkaatone MKT.
BuyTtpennss sHeprus.

3axoH bonbpiiMaHa 0 paBHOMEPHOM paclpelelIeHUH MOJIEKYI.
Bbapomerpuueckas gopmyna. Pacnpenenenue bonpiimana.

Pabota ra3a npu u3sMeHeHHH ero oobema.

ba3oBblii ypoBeHb

RBPOoNOkwN P

0.
1.
12.
13.
14.

TennoeMKkocCTs.

IIpuMeHeHue 1epBoOro Hayajla TEpMOJAUHAMUKH K U30IIPOLIECCAM.
CraTucTuueckoe UCTOIKOBAHUE SHTPOIUH.

Tennosoii neurarens. Teopema KapHo.

XonoauiapHas MalyHa.

Hukn Kapso.

VYpaBnenue Ban-nep-Baanbca.

N3otepMmsbl Ban - nep - Bansca.

BHyTpeHHss SHEprus peaabHOro rasa.

IToBepXHOCTHOE HATSKEHUE KUIAKOCTEN.

CmaunBanue.

Kanunnsipuele siBneHus.

[IpyxnHHBIA MaATHUK. | 'apMOHUYECKUI OCLIUILIATOP.
Hanpsiyk€HHOCTB 3JIEKTPOCTaTUYECKOTO 1OJIs. JIMHUM HAIIPSAKEHHOCTH

QJICKTPOCTATUYCCKOI'O ITOJIA. IToTox BCKTOpa HAIIPSAKECHHOCTH.

15.

[Tpunuun cynepnosunuu. [lone qunons.



16. IIpumenenue Teopemsl ['aycca k pacuery mosnei B BaKyyme.
17.  Iupkynauus BeKTOpa HaIPSXKEHHOCTH IEKTPOCTATUYECKOTO MOJIS.
18.  Cps3p MeXAy HANPSDKEHHOCTHIO M MOTEHIMAJIOM. BrIyncienne pazHocTu
IIOTEHIIAAJIOB 10 HANPSHKECHHOCTH TOJIS.
19.  Dueprus cuctemsl 3apsAI0B U YEAUHEHHOTO MPOBOAHUKA. DHEPI U
KOHJICHCATOPa. DHEPIHUs MIEKTPOCTATUYECKOTO MOJI.
20. PabGora u MomIHOCTh TOKa. 3akoH JIxkoyns - Jlenna.
IloBbIIEHHBIH YPOBEHb

1. O6006menHsbIi 3akoH Oma. [IpaBuna Kupxroda.

2. DJIEKTPUYECKUI TOK B METaJIaX.

3. Knaccuueckas Teopust 31€KTpONpPOBOJHOCTU. TepMOINIEKTPOHHAS
SMUCCHSL.

4, Tok B rasax.

5. TOK B )KUIKOCTSX.

Kpurepum oueHku:
Haznauenne cobecemoBanus - 1aTh BOBMOKHOCTD CTYACHTY PACCMOTPETh U3ydaeMblid MaTepual
BO B3aMMOCBA3U BCCX pas3icjioB U TEM, YTO INPHUBOAUT K yFJIy6JIéHHOMy U Ka4Y€CTBCHHOMY OCBOCHUIO
n3zyyaemoro marepuana. CodecegoBaHue TaKKe MPEAHA3HAYAIOTCS IS OLICHKH YPOBHS 3HAHUH CTyAEHTa
M0 U3y4aeMOH AUCLUILINHE.
OcHOBOI A71s1 ONIpeieIeHNsI OLIEHKH Ha COOECeI0BaHUN SIBIISIETCSI YPOBEHb YCBOEHUS CTYICHTOM
MaTepuana, IpeaycMOoTpeHHOro Pabouel mporpaMMoi 1o u3ydaeMon AUCIUTUTHHE.

OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, I0Ka3aBIIEMY:

B BCeCTOpOHHHE, CHCTEMAaTHU3MpPOBAHHBIE W TIIyOOKHE 3HAHUS MO HM3Y4aeMOW IUCHUIUIMHE B
npezaenax Paboyeil mporpammel,.

B yMeHHEe TBOPYECKHM NPHUMEHSTH ITONyYEeHHBIC 3HAHMS JUIS MOCTABICHHOM HayYHO-TEXHUYECKOM
3a1a4H,

B ycBoeHHE OCHOBHOW M 3HAKOMCTBO C JONOJHUTENBHON TUTEPaTypoH, pekoMeHayeMoi Paboueit
IIPOrpamMMOii.

Kak mpaBuiio, oIjeHKa «OTJIMYHO» BBICTABISIETCS CTYAEHTY, YCBOHMBIIEMY B3aMMOCBS3b OCHOBHBIX
NOHATHH JIUCIMIUIMHBI B WX 3HAUYCHWHM JUId TNpuoOpeTaeMold mpodeccuu, MNpPOSBUBLIEMY
TBOpPYECKHE CIIOCOOHOCTH M TOHMMAaHHE, W3JI0)KEHWH M HCIOJIB30BaHMH Y4eOHO-TTPOTPAMMHOTO
Mmarepuaia.

OrneHka «X0pOoII0» BEICTABISETCS CTYIEHTY, IOKa3aBIIEMY:

B 3HaHNe OCHOBHOTO y4eOHO-ITPOrpaMMHOI0 MaTepHaia,

B ycriemHoe caMOCTOSITEIbHOE BHIITOITHEHNE MPETyCMOTPEHHBIX B pa0doyeil mporpamMMe 3a1aHuii,

B ycBoeHHE OCHOBHOH JINTEpaTyphl, pEKOMEHI0BaHHOM Paboueii mporpamMMoi.

Kak mpaBuio, oreHka «XOpoIIo0» BBICTABISETCS CTYNEHTY, MOKa3aBIIEeMy CHCTEMAaTH3HMpPOBaHHBIN
XapakTep 3HAaHMH MO H3yYaeMOHl IUCHMIUIMHE M CIIOCOOHOMY K HX CaMOCTOSITEIbHOMY
MIPUMEHEHHUIO.

OreHka «y10BJAeTBOPUTEIBHO» BBHICTABIIAETCS CTYACHTY, TOKa3aBIIEMY:

B 3gaHWe OCHOBHOTO Y4YeOHO-TIpOTpaMMHOIO Marepuaia, B 00beMe, HEOOXOAUMOM IS
JanpHelen yueOrl U npeacTosieil padoThl 0 BEIOpaHHOM mpodeccu,

B criocoOHOCTH BBIMOJIHATE 3aJJaHuUs, IPEyCMOTpeHHbIe Paboueil mporpaMmoit,

B 3HAKOMCTBO C OCHOBHOM JIUTEpaTypoi, pekoMeH1yeMoi Paboueii mporpamMMoi.

OrneHka «yJI10BJeTBOPUTEIBHO» BBICTABISETCS CTYAEHTY, JOMYCTHBIIEMY IOTPEIIHOCTH B OTBETE, HO

oOnagaroneMy He0OXOIUMBIMH 3HAHUSIMHU JJIS1 UX YCTPAHEHHs 110J] PyKOBOJICTBOM IIPETIOaBaTEs

OleHKa «HeYyA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYACHTY, €CIU CTYACHT JOMYyCTHJI OUIMOKH B

OTBeTe U He 00JagaeT HeoOXOAMMBIMU 3HAHUSIMH JIJISI UX YCTPAHEHHUS 110]] PYKOBOJICTBOM IIPETIOIaBaTeIIsI
Cocrasureins

(moamuce)

« » 20 T




MMHUCTEPCTBO HAYKHU U BBICIIET'O OEPA30OBAHUS POCCHUMCKOM GEJEPALIMNA
denepanbHOE IOCY1aPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEK/ICHNE BBICIIETO 00pa3oBaHust
«CEBEPO - KABKA3CKHNU ®EJEPAJIbHBIM YHUBEPCUTET»

HHCcTHUTYT cepBHCa, Typu3Ma U Au3aiiHa (puiuan) B r. [IaTuropcke

YTBEPXJAIO

W.o. 3aBenyromero kadeapon

(U3UKH, YTIEKTPOTEXHUKH U 3JIEKTPOIHEPTeTHKH
Macroruna I'.B.

Bonpocsl k 3k3aMeny
1 cemecTp: IK3aMeH.
Bonpocs! (3agaya, 3a5aHne) 1J1s1 NPOBEPKH YPOBHS 00y4eHHOCTH
3Hatp
ba3oBblii ypoBeHb
IIpenmer ¢pu3uku U ee CBA3b C IPYTMMHU HAYKaMH.
3axonbl HproToHa.
3aKOH COXpaHEHUs UMITyJIbCa.
PaGora, 3HEprHSsI, MOIIHOCTD.
MowmenTt unepuuu. Teopema IllTelinepa.
MoMeHT uMITyJIbCa U 3aKOH €r0 COXPaHEHHUS.
3aKOH BCEMUPHOTO TAroTeHus. 3akoHbl Kerepa.
XapaKTepUCTUKHU IOJIS TATOTEHUSI.
JlaBiieHue B )KUJKOCTH U rase.
10 YpaBHEHHE HEPA3pBIBHOCTHU. Y paBHEHHUE bepHyium.
11.  OcHoBHbIE MOHATHS U ONPEEICHHUS MEXaHNYECKUX KOJIeOaHM
(cBOOOIHBIE [cOOCTBEHHBIE], BBIHYK/IEHHBIE, 3aTyXatomue). CBsi3b
BpallaTeIbHOro M KojedaTeabHOro IBMXKeHUH. ['apMoHndeckue Konebanusl.
JluHaMuKa KoJ1e0aTeIbHOTO ABMKEHHS.
13. T'a30BBIE 3aKOHEI.
14. VYpaBHeHME COCTOSHUS UJI€AIBHOTO ra3a.
15.  3akon MakcBeina o pacnpeesieHu MOJIEKYJT U1eaIbHOTO Ta3a Mo
CKOPOCTSIM.
16. SIBieHus mepeHoca.
17. TlepBoe Hauano TEPMOAMHAMUKH.
18. AnmabatHbIif Iporiecc.
19. Outponus. HepasenctBo Kiaysuyca.
20. Bropoe Havaio TEPMOAMHAMHUKH.
21. MexMomeKyIsipHOe B3aUMO/IEHCTBHE.
22. XXMIKOCTH U MX OITMCAHHUE.
IoBbIIEHHBIN YPOBEHD
1. Dnektpuyeckuii 3aps U €ro CBONCTBA. 3aKOH COXpaHEHUs 3apsiaa. 3aKOH
Kynona.
2. Teopema I'aycca [utst 2I€KTPOCTATHYECKOTO TIOJS B BaKyyMe.
3. ITlorenuman saxekTpocTaTHYECKOro MoJjsl. Pa3HOCTh MOTEHIIMAIOB.
4. Juanextpuku. [longpuzoBanHocTs. HanpskeHHOCTD MOJISL B AUDIEKTPUKE.
5 Teopema ['aycca nis mosst B AMDIEKTPUKE. Y CIOBUSI Ha TPAHULIE pa3jiena
JBYX JAUDJIEKTPUUECKUX CPE.

©o~ND AW

6. [TpoBOAHHKH B 2NIEKTPOCTATUIECKOM TOJIE. DIEKTPOEMKOCTb.
CoenuHenne KOHJIEHCATOPOB B OaTapew.
7. [TocTOSIHHBIN PTEKTPUYECKUIN TOK U €ro XapakTepucTUku. 3akoH OmMa asis

ydacTKa OeIu.



8. Croponnue cuiibl. Dnektpoasmkyias cuia (9C). 3akon Oma jist
3aMKHYTOM IIETH.
Ymern
ba3oBblii ypoBeHb

1. OcCHOBHBbIE IOHATUS KUHEMATUKU. Y paBHEHUS JBUKEHUS MaTEpUAIIbHON

TOYKHU.

2. CKOpOCTh U yCKOpEHHE.

3. VYTI110Bast CKOPOCTh U YIII0BOE YCKOPEHHE.

4. Cunel TpeHus.

5. Kunernueckas, noTeHIIMaIbHas SHEPTUS U MIOJIHAS SHEPIUSL.

6. 3akoH coxpaHeHus 3Hepruu. [ papudeckoe npencTaBieHNE YHEPTHUH.
7. Yrpyruii 1 Heynpyrui yiapel.

8. JIBU>KEHUE TeNl IEPEMEHHON MacChl.

9. MoMeHT cuiibl. YpaBHEHUE JUHAMUKH BPAIlaT€IbHOTO JBUKEHUS
TBEPAOIO Tela.

10.  Cuusl ympyrocru.

11. Kocmuueckue CKOpOCTH.

12.  Cunbl uHepIyUH.

13.  IIpumenenus ypaBHeHus bepHyIm.

14. Bsskoctbs. Pexxumbl TeueHNns KUIKOCTEN.

15. Kunemaruka xo0yie0aTeIbHOTO ABUKCHUS.

16. dusuueckuii MasTHUK. MaTeMaTuuecKuii MasiTHUK.
IloBbIlIEHHBIN YPOBEHD

1. 3aryxaromiue KoueoaHusl.

2. BoinyxaeHHble Kosie0aHusl.

3. TepmoauHaMuueckuii METOI ucciaenoBanus. TemMneparypHble HIKabl.
Wneansubiii ras.

4. OcnosHoe ypaBHenue ML.K.T.

5. Jlnmuaa cBoOoaHOTO Mpobera Mosiekyit. OnbITel, moaTBepkaatomue MKT.
6. BHyTpeHHss sHEprUs.

1. 3akoH boibpiiMana 0 paBHOMEPHOM pacTpeIeICHUH MOJISKYJT.

8. bapomerpuueckas ¢popmyna. Pacnpenenenne bonpimana.

9. Pa6ora rasa npu nu3amMeHeHuu ero oobema.

Baagernb

Ba3oBblii ypoBeHb

1. TemnoeMkocTs.

2. [IpumeHneHue nepBoro Hayajga TEPMOJIMHAMUKH K U30TIPOLIECCaM.
3. CraTucTudeckoe UCTOIKOBAHUE SHTPOIUH.

4, TennoBoit aeurarens. Teopema Kapho.

5. XonoaubHAas MallIWHA.

6. Huxn Kapwo.

7. VYpasHenue Ban-nep-Baainbca.

8. N3otepmer Ban - nep - Bansca.

9. BHyTpeHHss sHEprus peaabHOro rasa.

10. TloBepXHOCTHOE HATSHKCHHE KHJIKOCTEH.

11. CwmauuBanwme.

12.  KanumnsipHbie sSBICHUSI.

13.  IIpyxuHHBI} MasSTHUK. [ apMOHUYECKHI OCIUIIIATOP.
IloBbIlIEHHBbIN YPOBEHD

1. HanpspkeHHOCTD 27€KTPOCTaTHUECKOT 0 0. JIMHUYM HanpsKEHHOCTH

aNeKTpocTaTuyeckoro nosis. [loTok BekTopa HanpsKEHHOCTH.
2. [Ipunnun cynepnosunuu. [lone gumnois.



3. IIpumeHeHue Teopemsl ['aycca Kk pacueTy 10JI€H B BaKyyMe.

4, [upkynsnus BEKTOpa HAPSHKEHHOCTH AJIEKTPOCTATUYECKOTO TTOJIS.

5. CBsi3b MKy HANPSHKCHHOCTHIO U TIOTEHITUAIOM. BhIurciieHue pasHOCTH
MOTEHIIMAJIOB M0 HATIPSHKCHHOCTH TIOJSL.

6. DHeprus CUCTEMBI 3apsI0B U YeIUHEHHOTO MTPOBOAHHUKA. DHEPTHS
KOHJICHCATOpa. DHEPIHs IIEKTPOCTATUIECKOTO TTOJIS.

1. Pabora u momrHOCTE TOKa. 3akoH [[xoyins - Jlenna.

8. O0600mennsbIi 3akon Oma. [IpaBuna Kupxroda.

2 ceMecTp: IK3aMeH.
Bonpocs! (3agaua, 3a1anue) 1Js IPOBEPKH YPOBHSI 00Y4E€HHOCTH

3HaTh

ba3oBrlii ypoBeHb

1.
2.
3.
4

5.

MarauTHoO€ 1oJIe ¥ €r0 OCHOBHBIE XapaKTEPUCTHKH.
3axoH buo - CaBapa - Jlamiaca u ero npuMeHeHue.
MarnauTHOe nosne aBrKymierocs 3apsina. Cuna Jlopenna.

Teopema 0 HUpKyIALMU BEKTOpa B . MarHUTHBIE NOJISI COJICHOU 1A U

TOopouaa.

IToTox BekTOpa MarHMTHOM MHAYKIMH. Teopema ["aycca 1t MarHUTHOTO

I10JIA.

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

OnexkTpoMarHuTHast HHAyKuus. 3akoH dapanes.

NuaykTuBHOCTH KOHTYpa. CaMOMHAYKIIHS.

Tpancdopmaropsl. DHEPTHst MATHUTHOTO TIOJISL.

MaruutHble cBOMCTBA BellecTBa. J(ua- U mapaMarHeTHKH.

MarsuTtHOE 10JI€ B BEILIECTBE.

3aKOH IOJIHOTO TOKA.

DeppoOMarHeTUKH U UX CBOMCTBA.

BuxpeBoe arekTpuieckoe node.

Tox cmemenus.

YpaBHeHnus Makcseina.

Koneb6arenbubiit kKoHTYyp. CBOOOIHBIE KOJIEOAHUSI.

MouHoCTb, pa3BuBaeMas B €N NIEPEMEHHOTO TOKA.
Bonnosoit nporiecc. OCHOBHbBIE XapaKTEPUCTUKH BOJIH.

Wutepdepeniys u audpaxiiys BOJIH.

ONEeKTPOMarHUTHHIE BOJHBI.

JuddepenunanbHoe ypaBHEHUE 3IEKTPOMArHUTHBIX BOJIH.

Bekrop Ymoga - [loiiTunra.

JlaBJieHHE IIEKTPOMAarHUTHBIX BOJIH.

[Toniepe4HOCTh 37IEKTPOMAarHUTHBIX BOJIH.

OCHOBHBIC 3aKOHBI PeOMCTqueCKOﬁ ontuku. IToaHoe BHYTPCHHCC

OTpaKeHHE.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

KorpeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH.
UnTepdepenmus caera.

Judpaxkuus ceera.

[Tpunnumn I'rolireHca-Openens.
Hucnepcus caera.

HopmanbsHast 1 aHOMalIbHAS TUCTIEPCHSL.
[Tornomenue (abcopOrins) cBeTa.
Dddext Jomnepa.

[Tonsipuzanus ceera.

3akoH Maoca.

KBanToBas mpupoja u3ny4eHusl.



37.  TemnoBoe U3My4eHUE U €r0 XapaKTepUCTUKU. 3akoHb Kupxroda,

Credana — bonbsimana, Buna. ®opmynsr Panes — Jxunca u [1nanka.

38. 3akonsl poTorddexTa.

39. /laBneHue cBeTa.

40. Dddext Komnrona.

IHoBbIIEHHBIH YPOBEHb

Teopus aroma Bozopoaa no bopy.

Mopenu aToma.

KopnyckysspHO-BOJIHOBOM JyajIi3M CBOMCTB BEILLECTBA.

CoOoTHOILIEHHE HEOIIPEAEIIEHHOCTEN.

Onucanue MUKPOYACTHUI C TOMOIIIBIO BOJIHOBON (DYHKIIMH.

VYpasuenue llpenunrepa.

Bonopomonono0HbIif aToM B KBAHTOBOM MexaHuKe. KBaHTOBbIEC YHCIIa.
[TpuHIMI HEPA3TMUYUMOCTH TOKIECTBEHHBIX YacTHll. DEepMUOHBI U

6030nb1. [Ipuanmn [Taymu.

9. PentrenoBckuii criekTp. XapakTepUCTUYECKUN PEHTICHOBCKHIMA CIIEKTP.

3axoH Mo3iu.

10.  Twumnsr na3zepos. [IpuHIMI paboThl TBEPAOTEILHOTO J1a3epa. ['a30BbIi

na3ep. CBoICTBa Ja3€pHOT0 U3ITyUEHHUS.

11.  3onHas Teopus TBEPIBIX Tesl. MeTaibl, TUINEKTPUKH MOIYIPOBOIHUKH

10 30HHOM TEOPHH.

12. Bunbl npoBOAUMOCTH MOTYTIPOBOTHUKOB.

13.  AromHble siapa u ux onucanue. Jlehekr Macchl. DHEPrHsl CBSI3U SAApa.

CruH si7jpa ¥ €ro MarHUTHBIA MOMEHT.

14. SAnepnsie cuiibl. Moaenu sipa.

15. SInepHble peakuu U UX KiIacCU(pUKAIUI.

16. KocMudeckoe usiydeHue.

17. Tunsl B3aUMOJEHCTBUI 2JIEMEHTAPHBIX YaCTHII.

18. Onmcanue Tpex Tpymnm IeMEHTapHBIX YaCTHUII.

19. HeliTprHO ¥ aHTUHENUTPUHO, X THIIBI.

20. Knaccugukanus s>neMeHTapHbIX YacThil. KBapkw.

NG~ WNE

Ymers
ba3oBblii ypoBeHb

3akoH AMriepa.- BzanmoaeincTBue napauienbHbIX TOKOB.
JIBU>KeHUE 3apsSKEHHBIX YacTUIl B MArHUTHOM TIOJIE.
Pabota 1o nepemMerieHuIo NpoOBOJHUKA B MAarHUTHOM TIOJIE.
[TpaBuno Jlenna. Bpamenue paMkyu B MAarHUTHOM ToJie. BUXpeBbie TOKHU.
Toku npu pa3MbIKaHUU U 3aMbIKAHUH LIETIH.
B3anMHas nHayKnms.
YpaBHEeHHE CBOOOTHBIX KOJICOAHUIA.
3aTyxaromue KojeOaHus B KoJeOaTeIbHOM KOHTYPE.
BbIHYX1€HHBIE 3JIEKTPOMarHUTHBIE KOJIEOaHusl.

10 [Tepemennsiii Tok. [lepemMeHHBIN TOK Yepe3 pe3ucTop
IloBbIICHHBIN YPOBEHD
[IepeMeHHBI TOK Yepe3 KaTyIKy HHIYKTUBHOCTH.
IIepeMeHHBIN TOK Yepe3 KOHIEHCATOP.
[{ens mepeMenHOT0 TOKA, coaepxarias R-L-C.
Pe3onanc HanpsKeHHN.

CoNoOR~WNE

Pe3oHanc TOKOB.

[Ikana 3MeKTPOMarHUTHBIX BOJIH.

JIMH3BI ¥ X XapaKTEPUCTHKH.

Mertoabl HaOMOIeHUS UHTEPHEPEHINH CBETA.

NG AN



9. Tlomockl paBHOTO HAKIIOHA.
10. ITosockl paBHOM TOJIITUHBI.
Baagern
ba3oBblii ypoBeHb
Koubia HeroToHa.
Hudpakuus Openerns.
Hudpakmus Opaynrodepa.
Judpakius Ha IPOCTPAHCTBEHHOM pelIeTKe.
Paznuuns B nupakiinOHHOM U IPU3MATUYECKOM CIIEKTpax.
EcrecTBeHHbIN U MOJIIPU30BAHHBIN CBET.
[Ipoxoxnaenue cBera yepe3 aBa mnosspuzaropa. [lonspusaunus cBera npu
OTPaYKEHUU U MIPEJIIOMJICHUHU HA TPAHULIE JBYX JUIIEKTPUKOB.
8. JlBoitHoe nmydenpenoMiICHHE.
9. HckyccTBeHHass ONTUYECKAass AHU30TPONMS, BpalICHUE IJIOCKOCTH
MOJISIpU3AITUH.
10. Temnepatypsbl: paguallioHHas1, IIBETOBAs, SPKOCTHAS.
IloBBILICHHBIN YPOBEHb
1. Yactuna B OJHOMEpPHOW MPSMOYTOJIBHOM «IOTEHIMATBHOW sIME» C
OECKOHEYHO BBHICOKHMH «CTCHKAMI.
2. TynnenbHsbIi 3P PexT.
3 CrnexTp atoMa BOJopo/a.
4. Cnun anektpona. CIMHOBOE KBAaHTOBOE YHUCIIO.
5 Mosekyibl: XUMHUYECKUE CBSI3H, MOHATHE 00 HHEPreTUYECKUX YPOBHSX.
Monekynsapubie cnektpbl. Ilornomenune. CHOHTaHHOE W BBIHYXKJIEHHOE
U3IIy4CHHE.
6. DoTONpPOBOAUMOCTH MOTYIPOBOTHUKOB.
7. JIrOMUHECLICHIIHS TBEPAbIX TEIL.
8. 3akoH paauoaKTHBHOIO pacnaja. Buabl paquoakTHBHOTO pacmaja.
9. Perucrpanus pagroaKTUBHBIX W3TYYCHUN M YaCTHII.
10. ITepuoauyeckas cucrema snementoB J.11 Menneneesa.
Kputepun ounenku:

Ha3naueHnne sk3aMeHa - AaTh BO3MOXKHOCTH CTYJEHTY PacCMOTPETh M3y4aeMbli Marepuan BO
B3aMMOCBA3M BCCX pasgcjioB U TEM, YTO IPHUBOIAUT K YI‘J'IY6HéHHOMy U Ka4Y€CTBCHHOMY OCBOCHHIO
Hn3y4qacMoro marepuaia. DK3aMeHBI TaKXke NpeaAHA3HAYarTCA IJIsI OLCHKU YPOBHA 3HAHWUH CTYACHTA I10
M3y4aeMOU JUCLUIUIMHE.

OcHoBoi IJId omnpeACJICHHUA OLUCHKH Ha 3K3aMCHaxX SBJIACTCA YPOBCHL YCBOCHUA CTYICHTOM
MaTepuana, IpeaycMoTpeHHOro Paboueli mporpaMMoi 10 U3ydaeMol AUCIUTUIHHE.

NookrwnpE

OreHKa «OTJAMYHOY BBICTABISETCS CTY/ICHTY, IIOKA3aBIIEMY:

| BCECTOPOHHHUE, CHUCTCMATU3UPOBAHHLIC U rny601<1/1e 3HaHUA I10 1/13y11aeM01‘/'1 JUCHUIIIIMHE B
npexaenax Pabodeit mporpaMMel,.

B yMeHHEe TBOPYECKHM NPUMEHSTH ITOJyYEHHbBIC 3HAHMS JUIS MOCTABICHHOH HayYHO-TEXHUYECKOM
3a/1a4H,

B ycBoeHHE OCHOBHOW M 3HAKOMCTBO C JIOTIOJHUTENHLHON JTUTEPaTypol, pekoMeHayeMoi Paboueit
IIPOrpamMMOH.

Kax npaBmiio, OIEHKa «OTJIMYHO» BBICTABISIETCA CTYACHTY, YCBOMBIIEMY B3aMMOCBS3b OCHOBHBIX
NOHATHA JIUCIMIUIMHBI B WX 3HAUYCHMHM JUI1 TpHoOpeTaeMold mnpodeccuu, MNpPOSBUBIIEMY
TBOPYCCKHUEC CHOCO6HOCTI/I 1 IIOHUMMAHUEC, H3JI0KCHUNU H HCIIOJIB30BaHHUH yqe6Ho-HporpaMMHoro
MaTepuaia.

O1neHKa «X0pPOII0» BBICTABISIETCS CTYICHTY, IOKa3aBIIEMY:

B 3HaHWe OCHOBHOTO y4eOHO-IIPOrPaMMHOI'0 MaTepHalia,

B ycrienHoe caMoCTOSITEIbHOE BHIIOIHEHHE TPElyCMOTPEHHBIX B pabodell mporpamMme 3aaHui,

B ycBOeHHE OCHOBHOM JINTEPATYPhI, PEKOMEHI0BaHHOW Paboyeil mporpaMmoi.
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Kak mpaBuiio, OlleHKa «XOPOII0» BBHICTABIISACTCS CTYICHTY, MMOKa3aBIIEMy CHCTEMAaTH3MPOBAHHBIN
XapakTep 3HAHUM MO0 W3y4YaeMOH [HCIHMIUIMHE W CIOCOOHOMY K HX CaMOCTOSTEIHLHOMY
MPUMEHEHHIO.

Or11eHKa «yI0BJIETBOPUTEIbHOY» BBICTABIISICTCS CTYICHTY, TOKA3aBIICMY:

B 3HaHWEe OCHOBHOTO Yy4eOHO-TIPOTPaMMHOIO MaTepHaia, B 00beMe, HEOOXOIMMOM st
JAbHENTIIeH yueObl U peIcTosIel paboThI IO BEIOpaHHOi podeccuw,

B crocoGHOCTP BBIMOIHATH 33aHuUs, IPEIYCMOTpeHHbIe Paboueii mporpaMmoit,

B 3HAKOMCTBO C OCHOBHOH JIUTEpaTypoi, pekoMeHayemoi Paboueii mporpamMmMoi.

OI1lcHKa «y/I0BJETBOPUTEILHO» BBICTABISACTCS CTYJACHTY, JIOMYCTHBIIEMY MOTPEITHOCTH B OTBETE Ha
9K3aMEHE M TIPU BBIMIOJIHCHUH 3K3aMEHAIMOHHBIX 33/IaHHi, HO 00Ja1aroIIeMy HEOOXOAUMBIMUA 3HAHUSIMHU
JUTSL UX YCTPAHEHHS 01 PyKOBOACTBOM ITPEIOIaBaTeIIst

Ol1ieHKa «HEY0BJIE€TBOPUTEIBLHO» BBICTABIACTCS CTYACHTY, €CJIM CTYICHT, JOMYCTHJ OIIMOKH B
OTBETE Ha DK3aMEHE W TMPH BBHIIOJIHCHUU SK3aMCHAIMOHHBIX 3aJaHUi, U HE 00JamaeT HeOOXOIMMBIMH
3HAHWSMU JUUTSI KX YCTPAHEHHUS IO PYKOBOACTBOM IMPEOIaBaTes

1. Onucanue mIKAaJbl OLeHUBAHUS

[IpomexyTouHass aTrrtectauus B ¢GopMe 3K3aMeHa MpelycMaTpUBAeT IPOBEACHUE

00s13aTeNIbHOM  AK3aMCHAIIMOHHOW TIporeAypsl W oneHuBaetrcss 40 Oammamu w3 100.

MuHnManbHOE KOJIMYECTBO 0aIOB, HEOOXOAMMOE Ui IOMyCKa K SK3aMeHy, cocTaBisieT 33

O6ayma. IlomoOXUTENBHBIM OTBET CTYJEHTAa Ha SK3aMEHE OIICHUBAETCS PEUTUHT OBBIMU

6amtamu B aumanaszone ot 20 mo 40 (20<S,<40), onenka Menbine 20 0alIOB CYUTAETCS

HEY/I0BJIETBOPUTEIBHOM.

[IIkana cOOTBETCTBUS PEUTUHIOBOTO Oalljia 3K3aMeHa S-0alIbHOW cUcTEeMe

PeHTHHTOBBIN 02J1J1 10 JUCIUILINHE Onenka no 5-0aJJILHOMH cHCTEMe
35-40 OTan4HO
28-34 Xoporio
20-27 Y IOBIETBOPUTEIHHO

2. MeroanyecKkne MaTepualibl, ONipee/Isiiolye NMPoue1ypbl OLeHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB U (MJIM) ONbITA [EeATEJBHOCTH, XapaKTepU3yKIIMX IJTanbl (opMHUpOBaHMA
KOMIIETEHIMI

[Ipouenypa mpoBeneHHs 3K3aMeHa OCYIIECTBIsieTcss B cooTBeTcTBHMM C [lonoxkeHneM o
NPOBEJICHUN TEKYIIEro KOHTPOJS YCIIEBAeMOCTH M MPOMEXYTOYHOM aTTeCTallMi OOYYarOIIMXCs I10
00pazoBaTelbHBIM ITporpaMMaM Beiciero oopa3oBanus B CKOY.

B »k3aMeHanMOHHBI OWJIeT BKIIOYAIOTCSI 2 TEOPETMUECKUX BoOIpoca M | NpakTU4ecKuid
Bompoc (3amava). Ha o0paTHO# cTopoHe Oniieta yKa3bIBaeTCsl YPOBEHD CJIOKHOCTH Ouera (6azosoulil
wiu TTosvluennwlil yposenw).

JU71st TOAroTOBKH 110 OUIieTy OTBOAUTHCS 20 MUHYT.

[Tpu moaroToBke K OTBETY CTYAEHTY MPEAOCTABISETCS MPABO MOJIB30BAHUS KAJIBKYIISATOPOM,
CIIPAaBOYHBIMU TaOJIUIIAMH.

[lpy mpoBepke MNPaKTHUYECKOTO  3aJaHusl, OLEHUBAIOTCS  IOCIEAOBATENILHOCTh U
PAaIMOHATIBHOCTH BHIIIOIHEHHS, TOYHOCTh PACYETOB, BBIOJIHEHUE ISUCTBHIA C pa3MEPHOCTHIO.

CocraButens I''". CepenxunoBa
(moamnucs)

« » 20 1.
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MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPAIINN
DenepanbHOE TOCY1apCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKICHUE BBICILIEI0 00pa30BaHus
«CEBEPO - KABKA3CKUI ®EJIEPAJIbHbIN YHUBEPCUTET»

HHcTuTyT cepBuca, Typusma u nu3saitna (punman) B r. [Iaturopcke

YTBEPXJIAIO

W.o. 3aBenyromiero kadeapoit

(bU3HKY, STEKTPOTEXHUKH U JIEKTPOIHEPTCTUKH
Macrotuna I'.B.

KommiekT 3aganuii 11 KOHTPOJIbHOU paboThI
0 JUCHUIUINHE « DU3HKa»

3ananus aaa padors Nel
Ba3zoBblii ypoBenb: 3axauu 1 — 8
IloBbIIeHHBIH YPOBeHb: 3agaun 9 -12.

BapuanTt 1

1. Teno GpoleHO MO HEKOTOPHIM YIJIOM @ K ropu3oHTy. HailTu BemW4uHY 3TOTO yria, €ciiu
TOPU30HTANIbHAS JABHOCTh S TOJIeTa Teja B YEeThIpe pas3a OoJblIe MaKCHMalbHOM BhICOTHI H
TPACKTOPHH.

2. Cuapsin maccoii M =10kz ob6manman ckopocteio © = 200m / ¢ B BepxHel TOYKE TPACKTOPHUH.
B 9T0i1 TOUKE OH pasopBayics Ha ABE YacTH. MeHbIas Maccoil M, = 3K2 MOJIy4nsia CKOPOCTb

u, =400m/ ¢ B npexHem Hanpasienun. Haiiti ckopocts U, BTOpO#i, GOIbIeil YacTH mMocie
paspbiBa.

3. Uepe3 HemomBWXKHBIN OM0K Maccod M =0,2k2 mepekuHyT IHYp, K KOHIIAM KOTOPOTO
nozBecuiu rpy3sl Maccamu M, =0,3kz u M, = 0,588. Onpenenuts cunet T, u T, HaTsOKeHus
HIHypa 1Mo 00e CTOPOHBI 0JI0OKa BO BpeMs JBHKEHMS IpYy30B, €ClIM Macca OJIOKa paBHOMEPHO
pacripezieniena 1mo o0omy.

4. CKOJBKO MOJIEKYJI ra3a COAepKUTCS B OayutoHe BMectuMocThio V = 301 mpu Temmeparype
T = 300K u naBnenun p=5MIla?

5. Bo3nyx, 3anumMasuimii 06bem V, =101 npu nasnennu P, = 100xI1a, 6bi1 agnabatudecku
cxkar 10 oobema V, = La. [Tox KakuM aBlIeHHEM [, HAXOIUTCS BO3AYX MOCIE CKATHSA?
6. Jlen maccoit M, =2xe nupu temmeparype I, =0°C Obur mpeBpaiieH B BOAy TOM ke

TEMIIepaTypbl ¢ MOMOIIBI0 Napa, uMetorero Temneparypy t, = 100°C. Onpenenuts maccy m,

U3pacxoI0BaHHOTO napa. KakoBo uameHenne AS SHTPONHUU CUCTEMBI Jie — rap?

7. JlBe OeckoHEYHbIE NapajielbHble IUIACTUHBI PAaBHOMEPHO 3apsKEHbl C IMOBEPXHOCTHOM
wioTHOCThIO O, = 10nKn / M u o, =—30uKn / M2, Onpenenuts CHIIy B3aMOJCHCTBUS
MEKy IIIaCTHHAMU, IPUXOIAILYIOCS Ha IUIomans S, papHyio I M2,

8. Tonkue cTepXHH OOpa3zyrOT KBaapaT cO CTOpOHOW MHONW a@. CTEep)KHU 3apspKeHbl C
AuHEWHOH wioTHOCTRIO 7 = 1,33nKn [ m . Haiitu nmoTeHIMaN @ B LIEHTPE KBajpara.

9. Bpruncnauts sHepruto W 31eKTpOCTaTHUECKOTO MOJS METAJUIMYECKOro Iapa, KOTOPOMY
COoO00I1IeH 3apsia Q = 100 nKn, ecnu nuametp d mapa pasen 20 cm.

10. Tpu OGatapeu c ».u.c. E1 = 12B E; = 5B u E3 = 10B 1 OJMHAaKOBBIMUH BHYTPEHHHUMHU
COMPOTUBIIEHUSAMU I, paBHBIMU 1OMm, COEIMHEHbI MEXIy CO0OM OJHOMMEHHBIMH MOJIOCAMHU.
ConpoTuBIeHUE COECJUHUTENBHBIX IMPOBOJOB HUUYTOXKHO Maino. Ompenenuts cuisl TOKOB |,
UAYIIMX Yepe3 KKyt 0aTapero.
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11. ITo nmpoBoxHuKY compoTuBieHHeM R = 3 Om Teuer TOK, cuiaa KOTOPOrOo BO3PACTaeT.
KosmyectBo Temmorel Q, BbIAe/IMBIICECS B NMPOBOIHUKE 3a BpeMs T =8c, paBuo 200 /uc.
OrnpeaenuTb KOJIMYECTBO JIEKTPUUYECTBA (|, TPOTEKIIIEE 33 3TO BpeMs 110 MPOBOJAHUKY. B MOMeHT
BPEMEHHU, IPUHATHIN 32 HAUaIbHBIN, CHJIa TOKA B IPOBOJHHUKE paBHA HYIIIO.

12. B MeHOM MPOBOJHMKE JIMHON =2 M ¥ 1utom@aapio S momepeyHoro ceveHusi, pasuoiu 0,4
MMZ, unetr Tok. Ilpum ATOM €XKECeKyHJHO BBIAEHAETCS KojudyecTBO TerioTel Q=0,35 k.

Cxounbko 35ekTpoHoB N rpoxoauT 3a 1 ¢ yepe3 nornepeyHoe CEUeHue 3TOro MPOBOTHUKA?

Bapuant 2
1. CHapsa, BeITyIIEeHHBIN 13 opyaus 1o yriaoM a = 30° K rOpu30HTY, ABaX/Ibl ObLIT HA OJTHOW U

Toit ke Bbicore h: cmycrs Bpemst t;, =10c u t, =50C mocne BeicTpena. OmnpenenuTsb
HaYaJIbHYIO CKOPOCTh U, U BbIcOTy h.

2. Tpy3uk, mpuBsi3aHHblii K 1wHYpy mimHOM | =50Cm, omuceBaeT OKpYKHOCTH B
TOPU30HTAILHON IUIOCKOCTH. Kakoil yronm ¢ oOpa3yer HIHyp ¢ BEpTHKaJbIO, €CIM 4acToTa
BpalieHus: N = 1ct.

3. Uepe3 Onok, umeromuii ¢opMy AMCKA, NepekuHyT HmHyp. K KOHIAM HIHypa HpuBs3ald
rpy3uxu maccoit M, =100z u M, =110&. C kakum yckopeHueM @ OyayT JBUIaThCs IPY3HKH,

eciu macca M 6i10ka paBHa 40027 Tpenue ripu BpalieHuu 0J10Ka HUYTOXKHO MaJIo.
4. B cocyne HaxXoauTCs CMECh KUCIIOpo/a U Bojopoaa. Macca M cmecu paBHa 3,62. MaccoBas

A0Jd @, KUCIIOpOAa COCTaBJIACT 0,6 . OHpe,Z[eJ'H/ITB KOIMYEeCTBa BellecTBa V CMecH, vV, U V,

Ka)KJI0TO ra3a B OTHEILHOCTH.
5. B mwimHape moja mopiiHeM HaxomuTcs Bogopoa maccoit m =0,02ke mpu temmneparype

T, = 300K . Bomopon cHauasa pacumpuiics aanadaTH4ecKu, YBEIUYHB CBOi 00bEM B ISITh pas,
a 3areM ObUT CXXaT M30TEPMUYECKH, MpHUYEeM 00bEeM raza yMeHbIIWICA B NATh pa3 Haiitu
TeMIIepaTypy 1, B KOHIE aarnabaTH4ecKoro pacUIMpeHHUs U MOJHYI0 paboTy A, COBEpIICHHYIO
razom. M300pa3utsh npouecc rpadpuyecku.

6. Kycox mpma maccoit m =200z, B3sareiit nmpu temneparype t, =—10°C, Obu1 Harper 1o

temrnepatypsl t, =0°C u pacmiasnen, mocie 4ero oOpas3oBaBIIasicss Boja Oblla Harpera Jo
temnepatypsl t, =10°C. Omnpenenuts u3MeHeHue AS OSHTpomuM B XOJE YKa3aHHBIX

IIPOLIECCOB.
7. J1Be mpsAIMOYTOJIbHBIE OJMHAKOBBIE MapallieNIbHbIE TUIACTUHBI, JUTMHBI CTOPOH KOTOPBIX a = 10
cm u b =15 em, pacnionoxeHsl Ha MaoM (TI0 CPABHEHHIO C JIMHEHHBIMU pa3MepaMu ILIACTHH)
paccrostHMM pyr oT apyra. Ha omHO# W3 miacTwH paBHOMEpHO pactpeneneH 3apsn Qi = 50
nKn, na npyroit — 3apan Q2 = 150 uKn. OnpenenuTs HapsHKEHHOCTh E 3IEKTpUYECKOro Mot
MEXly TJTAaCTHHAMH.

8. 3apsin pacnpenienieH paBHOMEPHO MO OECKOHEYHOM MIIOCKOCTH C MOBEPXHOCTHOM IIOTHOCTBIO
o =10uKn/ m?. Onpenenuts pasHOCTh NOTEHINANOB A@ ABYX TOYEK MO, OJHA U3 KOTOPBIX
HaXOJJUTCS Ha IJIOCKOCTH, a Jpyras yJajieHa OT IJIOCKOCTH Ha paccTosiHue d = 10cm.

9. IlnactuHy w3 200HMTa TommuHOM d = 2 mm u mnomaneto S = 300 cm? momecTunu B
OJIHOPOAHOE IEKTPUYECKOE I10JI€ HAIPSDKEHHOCThIO E = IkB/m, pacnoyioskuB TakK, YTO CHIIOBBIE
JUHUM TIEPIEHIUKYJSPHBl €€ IJIOCKOW MoBepxHocTh. HaliTu: 1) MIOTHOCTE O CBSA3aHHBIX
3apsA70B Ha MOBEPXHOCTHU IUIACTUH; 2) 3Heprui0 W 31eKTpUYECKOro MoJjsi, COCPEAOTOUEHHYIO B
IUIACTUHE.

10. /IBe rpynmsl U3 Tpex MOCIEA0BATENBHO COEUHEHHBIX JIEMEHTOB COECIMHEHBI I1APaJUIEIIBHO.
O.1.c. E kaxnoro anemenTa pasHa 1,2 B, BHyTpeHHee conpoTusieHue I = 0,2 Om. IlonydeHnHas
OaTapest 3aMKHyTa Ha BHelrHee conportuBiienne R = 1,5 Om. Haiitu cuiy Toka | Bo BHemHen
LEMH.
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11. Cuna ToKa B IPOBOJHUKE conpoTuBiIeHneM R = 12 Om paBHOMEepHO yObIBaeT ot lo = 54 1o
I = 0 B teuenne Bpemenn t = 10 c. Kakoe kommdectBO TeruioTel Q BBIAEISIETCS B 3TOM
MIPOBOJIHUKE 32 YKA3aHHBINA MPOMEXKYTOK BpeMeHU?

12. TINOTHOCTH TOKAa j B MeIHOM IIPOBOJHMKE paBHa 3 A/mm?. Haiitm HanpskeHHOCTH E
AJIIEKTPUUECKOTO TOJIS B IPOBOJIHUKE.

Bapuanr 3

1. Tlyns mymiena ¢ HavanbHO#M ckopocthio U, = 200m /¢ nox yrmom a =60° k ropusoHTy.

OnpenenuTs MakKCUMaIIbHYIO BEICOTY H moabema, TanbHOCTh S MOJETa U pagnyc R KpUBU3HBEI
TPAaEeKTOPHUH ITyJIU B €€ HauBbICIIEH Touke. COMpPOTUBICHNEM BO3TyXa MMPEeHEOpeyb.

2. T'py3uk, npuBsi3aHHblil K HUTH JuHON | = 1y, onmceiBaeT OKpY)KHOCTh B TOPU3OHTAIBHON
wiockoctu. Onpexnenuts nepuoj 7 oOpalieHHs, €ClId HUTh OTKJIOHEHa Ha yrosn @ =60° ot
BEPTUKAJIH.

3. Ban maccoit M=100kz u paguycom R =D5cm Bpamancs ¢ uacrotoii n=8c™. K
[WIMHAPHYCCKON TTOBEPXHOCTH Bajia MPHKAIHM TOPMO3HYIO Konoaky ¢ cuioir F =40H | nox
JeiicTBUEM KoTopoii Bain octaHoBmIcs yepe3 t = 10c. Onpenenuts ko3pdunumeHt tpenus f .

4. B GamtoHe BMeCcTUMOCTBIO V = 3.1 HaxomuTcs KHCIopoa maccod M =4z. Onpenenuthb
KOJIMUECTBO BEIECTBA V ra3a U KOHIEHTPAIMIO N ero MOJIEKYIL.

5. Bomopox mpu HOPMAIbHBIX YCIOBHAX uMen obveM V, = 100m°. Haiitu msmenenne AU

o 3
BHYTPEHHEH SHEPIUU ra3a Ipu ero ainadaTHyeckoM paciupenun 10 oobema V, = 150m
6. Haiiti usmenenne AS SHTpONUU IPU M300apUUECKOM PACHIMPEHHH a30Ta Maccoii M =42 or
obbema V, =57 1o obsema V, =91.

7. Ha oTpe3ke TOHKOTo MpSMOro MpOBOAHMKA JiauHOW | = 10 cm paBHOMEpPHO pacmpelelieH
3apsil ¢ IMHEHHOM TIOTHOCTRIO 7 = 3mKKn | m . Berauciuts HanpsbkeHHOCTh E, CO31aBacMyro
3TUM 3apsioM B TOYKE, PACIONOXKEHHOW Ha OCH NMPOBOJHUKA U yNAJIEHHOW OT OirpKaniiero
KOHIIA OTPE3Ka Ha PaCcCTOSHHUE, PABHOE JJIMHE 3TOT0 OTPE3KA.

8. JIBe GeckoHeuHbIe MapajliebHbIe IOCKOCTH HaxoasuTcs Ha paccrosaun 0 =0,5¢m apyr or
apyra. Ha miockocTsx paBHOMEPHO paclpelesIeHbl 3apsbl C MOBEPXHOCTHBIMH IUIOTHOCTSMHU
o, =02muxKn/ M owu o, =0,3uxKn/ M2, OnpenenuTs pa3sHOCTh MOTeHHUANOB U Mexmy
IJIOCKOCTSIMHU.

9. Dnextpoemkocth C TMIOCKOTO KoOHAEHcatopa paBHa I11n®. Jlwdnektpuk — dapdop.
Konnencarop 3apsawmm 10 pasHoctd noteHuuanoB U = 600 B u OTKIIOYWIN OT MCTOYHUKA
HanpsbkeHus. Kakyio pabory A HYXHO COBEpIINTb, 4YTOOBI BBIHYTh JAMIJIEKTPUK U3
KoHJieHcaTopa? TpeHue npeHeOpekumMo Malo.

10. BuyTtpenHee conpoTuBieHue I 6atapen akkymymnsaTopoB paBHO 3 Om. CKOJIBKO MPOLIEHTOB
OT TOYHOT'O 3HAYEHHMSI 3.7.C. COCTABISAET MOIPEUIHOCTD, €CIIU, U3MEPSIS Pa3HOCTh OTEHIIUAJIOB Ha
3aKUMax OaTaped BOJIBTMETPOM ¢ conpoTuBieHrneM Rg = 200 Om, npuHATH €e paBHOM 3.1.c.?

11. Cuna ToKa B IPOBOJIHUKE CONIpoTUBIeHUEM I = 100 Om paBHOMepHO HapacTtaeT oT lg = 0 10
Imax = 10 A B Teuenue Bpemenu 7 = 30c. OnpeaenuTs KOJINYECTBO TEIUIOTH Q, BBIICIUBIIICECS
3a 3TO BpEMS B POBOJIHUKE.

12. TITOTHOCTB TOKA | B ATFOMHHHEBOM IpoBoJie paBHa 1 A/Mm2. HaifTi cpeHIoro cKopocTh <U>

YHOOpAAOUYCHHOTO ABUKCHHUA JJICKTPOHOB, IIpcAnoiarad, 4ro 4YucCJIO CB060I[HLIX OJICKTPOHOB,
nmpearoJaaras, 4To 41ucjio CBO6OJIHI)IX OJICKTPOHOB B 1 CM3 AJIFOMHWHUA paBHO YUCITY aTOMOB.

Bapmuanr 4
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1. Kamenp OpoleH ¢ BBIIIKM B TOPU3OHTAIBHOM HANpABICHUU C HAYaJbHOH CKOPOCTHIO
v, =30m/ c¢. Onpenenuth CKOPOCTh L, TAHICHLIHAIBHOS @, W HOPMAIbHOE @, YCKOPEHHUS B

KOHIIC BTOPO CEKYH/IbI MIOCIIC Hayalia JIBHKCHHUS.
2. ABTOMOOWJIb HJIET 1O 3aKPYIJICHUIO IIOcce, paauyc R kpuBu3HbI kKoToporo paseH 200.m .
Koaddurment tpenus f kosnec o nokpeitre poporu pasen 0,1 (romosexn). [Ipu kakoi ckopocTu

U aBTOMOOWJISI HAYHETCS €T0 3aHOoC?

3. Ha ropu3oHTanbHy0 0ch Haca)kaHbl MAXOBHK U JIETKU MIKUB paguycoM R =5cm . Ha mkus
HaMOTaH MIIHYP, K KOTOPOMY IpuBsi3aH rpy3 mMaccoii M = 0,4kez. Omyckasch paBHOMEPHO, Ipy3
npoten nyte S=1,8m 3a Bpems t=3C. Onpenenuth MOMeHT WHepuKu J MaxoBuka. Maccy
IIKMBA CYUTATH IPEHEOPEKUMO MaJIOH.

4. OnpenenuTth KOJMYECTBO BemiecTBa vV U yucio N Momnekyn rasza, cofepiamerocst B kKojoe
BMecTHMOCTBIO V = 240cm® npu temneparype T = 290K u nasnennu p =50x1Ta .

5. Ilpu annabaTuveckoM CyKaTHH KHCI0poaa Maccoii M = 1ke cosepmiena pabora A= 100k e
. OmpenenuTh KOHEYHYIO TEMIIEpaTypy [, rasa, €ciii JI0 CKaThsl KHCIOPOA HAaXOMWICS IpU
temmeparype T, = 300K .

6. B pe3ynbpTare M30XOpHYECKOrO HArpeBaHUs BOAOpOAAa Maccod M =1z naBneHwe P rasa
YBEJIMUYMIOCH B JiBa pa3za. Onpeaenuts u3MeHeHne AS 3HTpOoNuu rasa.

7. B BepmmHax KBajpara HaXOmATCs oawHakoBble 3apsiabl Q = 0,3uKn xaxneni. Kakoit
OTpUIATEeNbHbIN 3apsa Qi HY)KHO MOMECTHTh B IEHTpE KBajapaTra, 4TOObl CHIa B3aWMHOTO
OTTAJIKUBAHUS  TOJOXKUTEIBHBIX 3apsAI0B  Oblla  ypaBHOBEUIEHA CHJIOW  TPUTSIKEHUS
OTPHULIATENILHOTO 3apsiia’?

8. CTO OAMHAKOBBIX Kameib PTYTHU, 3apsDKEHHBIX 10 NoTeHuuana @ =20B cniuBaloTca B OJHY

Oonbryro Kamno. KakoB noreHnuan ¢, o0pazoBaBILENCcs Karuiu?

9. Konnencaropsl anekrpoeMkoctsmu Ci1 = Ik ®@, C> = 2mk®@, C3 = 3MK¢h BKITFOUYCHEI B 1IEIIH C
HanpsbkeHueM U = 1,1 kB. OmpenenuTh 3HEPIUI0 KaXJOro KOHAEHcaTopa B ciydasx: 1)
MOCJIEZI0BATENBHOIO UX BKJIIOUEHHUS; 2) MapajljIeIbHOTO BKIOYEHMS.

10. 3amyHTUpOBaHHBIN ammnepMmeTp u3MepseT Toku cwioit 10 | = 10 A. Kakyro HanGombIyio
CUJLy TOKa MOYKET U3MEpPUTh 3TOT aMmIiepMeTp 0e3 LIyHTa, ecIu conpoTHUBiIeHne Ra ammepmerpa
paBHo 0,02 Om u conporusnenue Ry, mrynra paBHo 5§ mOm?

11. Ilpu cune toka l1 = 34 Bo BHemHel 1enu 6arapen akKyMyJISITOPOB BBIIEISATCS MOIIHOCTh
P1 = 18 Bm, tipu cune toka l2 = 14 — coorBerctBeHHO P2 = 10Bm. Onpenenuts 3.10.c. E u
BHYTpPEHHEE CONIPOTUBJIEHHE I' OaTapen.

12. OnpenenuTs CPeaHIO CKOPOCTh <U> YIOPSIOYEHHOTO JBUKEHHUS AJIEKTPOHOB B MEIHOM

npoBoaHUKe TIpH cuie Toka | = 10 A u ceyenun S mpoBojnuKa, paBHOM 1 MM2. [IpHHATH, 9TO
KQKIBI aTOM MEAH NPUXOAUTCA BA 3JIEKTPOHA IPOBOAUMOCTH.

Bapmuanr S

1. Teno 6pomieno nox yriom a=30° k ropu3oHTy. HaliTu TaHreHIManbHOE ar 1 HOPMAJIBHOE dn
YCKOpPEHUS B Ha4aJbHbI MOMEHT JIBUKEHHUS.

2 Kakyro HauOOJBIIYI0 CKOPOCTh Umax MOKET Pa3BUTh BEJIOCHUIIEAMCT, MPOe3kas 3aKpyriieHHe
pamuycom R=50M, ecimn K03(h(GUIIHMEHT TpeHHUs CKobkeHus f mMexmy mmHamu u achaibrom
paBeH 0,37 KakoB yrom ¢ OTKIOHEHHMS BEJIOCHUIIENAa OT BEPTHKAIM, KOTJA BEJIOCHUIIEIHUCT
JIBUKETCS 110 3aKPYTIICHUIO?

3. ToHKMiIA OAHOPOAHBINA cTepkeHb JauHOU |1=50cm m maccoit M=4002 Bpamaercsi ¢ yriiOBBIM
yckopennem &£ =3pao c® okomo ocu, POXOJAIIEH NEPHEHANKYISIPHO CTEP)KHIO 4Yepes

cepenuny. OnpenenuTh Bpanaonmii MOMEHT M.
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4. OnpenenuTh CpelHee 3HaueHHE < & > TOJHOM KHUHETHYECKOW SHEPTHH OJHOW MOJIEKYIIbI
resus, KUCIOpo/ia ¥ BOJSHOro napa mnpu temmeparype T = 400K

5. Pacmupsisics, Bonopox coBepiuni padboty A = 6x/ac. Onpenenuts KOIMUecTBO TeIIoThl Q ,
MOJIBEJICHHOE K ra3y, eCciiy mpoiiecc nmporekai: 1) uzodapuuecku; 2) U30TEPMUUYECKU.

6. Cmemanu Bogy maccoi mi=5kr mpu Temmeparype T1=280K c Bomoii maccoir M=8kr npu
temriepatype T>=350K. Haiitu 1) temmeparypy 0 cmecu; 2) u3MeHeHHe AS SHTPONUH,
MPOUCXOSIINE PY CMEITUBAHUH.

7. DAEKTpUYECKOE TOJIE CO3AaHO ABYMs TouedHbIMH 3apsaamMu Qi1 = 40 nKn u Q2 = —10nKn,
HaxomsummMucs Ha paccrosaud d = 10 cm npyr ot apyra. OnpenenuTs HapsbKeHHOCTh E mosst
B TOYKE, YJQJIEHHOU OT MEePBOro 3apsia Ha 1 = I2¢m ¥ OT BTOPOTo Ha 2 = 6cm.

8. JlBe GeckoHeuHbIe MapajieibHbIe TUIOCKOCTH Haxomarcs Ha paccrosaun d =lem apyr or
apyra. IlnockocT HecyT paBHOMEpPHO pacHpelelIEHHbIE 110 IOBEPXHOCTSM 3apslbl ¢

wiotHocTsiMu o, =0,2 mxKu/m? u o,=05 mkKn/m? . Haiitu pasHocTh morteHnuanos U

MJIACTHH.
9. Kongencarop anekTpoeMkocTbio C1 = 666n@® 3apsanuiau 10 pa3HOCTH NoTeHIuanoB U =
1,5kB v OTKJIIOYIJIA OT UCTOYHMKA TOKA. 3aTeM K KOHJCHCATOPY MPUCOCAUHIIM MapauieIbHO
BTOPOU, HE3apsSKEHHBII KOHJIEHCATOP ANEKTPOEMKOCTbI0 C2 = 444n®. Onpenenutb 3HEPTUlo,
M3PACXO0/I0BAHHYIO Ha 00pa30BaHUE UCKPHI, MPOCKOYMBIICH MPU COSAMHEHUN KOHEHCATOPOB.
10. Cuna Toka B poBOAHHKE paBHOMepHO HapacTaeT oT lo = 0 no | = 3 4 B TeueHue Bpemenu t
= 10 c. Onpenenuts 3apsa Q, mpomeAmnii B IpOBOIHUKE.

11. OOMOTKa 3JEKTPUUECKOrO KUIATUIBHUKA MMEET IBe CeKIuu. Eciau BKIIOYEHa TOIBKO
nepBasi CeKIus, TO Boja 3akunaeT uepe3 t1 = I5Smun, ecnu Tonpko BTOpas, To uepes tr = 30 mun.
Yepe3 CKOIBKO MHHYT 3aKUIUT BOJAA, €ClU 00€ CEKUUU BKIIOYUTH MOCIEAOBATEIHHO?
[TapannensHo?

12. Cuna Toka | B MeTammmyeckoM mpoBojguuKe paBHa 0,8 A, cedenue S mpoBogHMKa 4 MM,
[IpuHuMas, 9TO B KAKJIOM KyOMYECKOM CAaHTUMETPE MeTaina cojepxkurcs Nn=2,5-10%

CBO6OI[HBIX OJICKTPOHOB, OIMMPEACIIUTL CPCIHIOIO CKOPOCTDH <U> HX YIIOPAOOUYCHHOTO IBUKCHUA.

Bapuanr 6

1. JIuck pamgmycom I =10cm, HaXOIUBINUICS B COCTOSHUM IIOKOS, Ha4ajd BpallaTbCs C
TIOCTOSHHBIM YTTIOBBIM yckoperueM £ =0,5pad/ ¢’ . HaiiTu TaHTeHIManbHOE a_, HOPMAIbHOE

a, 1 MOoJIHOE a YCKOPCHUSA TOYCK HA OKPYKHOCTHU IOUCKA B KOHIIC BTOpOﬁ CCKYHIBI ITOCJIC

Havasia BpalCHUSI.
2.KameHb CKOJB3UT C HaMBBICHIEH TOYKH monycgepsl. Kakyro nyry onumieT KameHb, Ipeke
YeM OTOpBETCS OT ee noBepxHocTu? TpeHnuem npeHedpeyb.

3. Illap maccoit M =10xke u paguycom R =20cm Bpamaercs BOKpPYT OCH, MPOXOJIAIIEH depe3

ero LeHTp. YpaBHEHHE BpalieHHs mapa umeeT Bug @ = A+ Bt +Ct®, rne B=4pao/ c?;

C :—1pa0/cs. Haiitn 3akoH M3MEHEHUss MOMEHTa CWJI, JEHUCTBYIOIMX Ha mmap. Onpeaenutsb

MOMeHT cuii M B MomeHT BpemeHu t = 2C.

4. Onpenemuth umcio N MONEKYT PTYTH, cOepXaliuxcs B Bo3ayxe oosemom V=Iu° B
MOMEIIEHUH, 3apaXXEHHOM PTYyThlo, Ipu Temmnepatype t=20°C, ecnu naBieHUE p HACHIILIEHHOTO
napa pTyTH IpH 3Toi Temneparype pasHo 0, 1311a.

5. Toproyast cmecy B JIBHTaTele AW3eNs BOCIDIaMeHsieTcss mpu Ttemmeparype 1, =1,1kK.
Hauanbrast Temmeparypa cmecu T, = 350K . Bo ckoJbKO pa3 Hy)KHO YMEHBIIUTh 00beM CMECH

IpH CXKATHH, YTOOBI OHA BOCIUTaMeHWach? CkaTthe cuMTaTh ajauadaTudeckuMm. [lokasarenb
anmabaThl ¥ JUIL CMECH NMPHUHATH paBHBIM 1,4 .
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6. Kucmopox maccoit m = 2ke yBenuumi cBoil 00beM B N=5pa3z oauH pa3 M30TEPMHUUYECKH,
apyroi — aguadatuyecku. HaliTu n3MeHEHUs SHTPONUHU B KaXKIOM U3 YKa3aHHBIX IIPOLIECCOB.

7. Tpu ogunakoBbIxX 3apsaa Q = InKn xaxaplil pacroiokeHbl 0 BepUIMHAM PaBHOCTOPOHHETO
TpeyrosnbHuKa. Kakoil oTpunarensHblii 3apsan Q, HYXHO NOMECTHUTh B LICHTPE TPEYTOJbHHKA,
YTOOBI €T0 MPUTSIKEHHE YPABHOBECUIIO CUJIBI B3AUMHOTO OTTaJKMBaHUsA 3apsAnoB? byner mu a1o
paBHOBECHE YCTONYUBBIM?

8. beckoHeyHO JUIMHHAs TOHKAas MpsiMas HUTh HECET PABHOMEPHO PACIPENEIICHHBIA MO JJIMHE
HUTH 3apsaj ¢ JuHeiHo# miotHocThio 7 = 0,01mxKn [ m . OnpenenuTs pa3HOCTh MOTCHIIMATIOB
A@ ABYX TOYEK IOJsl, yJAJICHHBIX OT HUTH Ha 1 =2cm U 2 = 4em.

9. Ilnockuii BO3AYIIHBIA KOHAEHCATOP 3JeKTpoeMKOCThi0 C = I,11n@® 3apsikeH 10 Pa3sHOCTU
IIOTEHIINATIOB Ui = 300 B. Tlocie OTKIIOUYEHUS OT MCTOYHUKA TOKA PACCTOSHUE MEXIY
MJIaCTUHAMU KOHJEHCaTopa OBLIO yBEIMYEHO B 1ATh pa3. Omnpexenuts: 1) pa3HOCTH
noreHuuanoB U Ha oOkiIajKkax KOHAEHCATOpa MOCIe MX pa3IBUKEHUS; 2) padoTy A BHEIIHHX
CHJI 10 Pa3/IBUKEHUIO TUIACTHH.

10. Hanbr 12 snementoB ¢ 3.40.c. E = 1,5 B u BHyTpeHHUM conpoTuBieHueM I = 0,4 Om. Kak
HY)KHO COCIUHHUTH OJTH OJEMCHTHI, 4YTOOBI TMOJNYYUTh OT COOpPaHHONH U3 HHUX Oarapeu
HauOOJBIIYI0 CHJIy TOKa BO BHEIIHEW 1enu, umerome conportuBienune R = 0,3 Om?
OrnpeaenuTb MAaKCUMAIBHYIO CHITY TOKA Imax.

11. K 3axxumam Oatapeu akKyMyJsTOpOB IMPHUCOEAMHEH HarpeBareib. J.a.c. E Garapeu paBHa
24B, Buytpennee comnportuBienue I = I Om. HarpeBaTtenb, BKIIOYEHHBIA B IIETIb, MOTPEOISIET
MOIHOCTb P=80Bm. Borurcnuth cuily Toka | B ienu u K.I.J. 77 HarpeBaTeis.

12. B meHOM mpoBOIHHKE 00BbeMoM V=6 cM® HpH IPOXOKICHHUH MO HEMY TIOCTOSHHOTO TOKA 32
Bpems t=1 MUH BBIAETUIOCH KOMUYeCcTBO TeruioThl Q=216 J[. BeruncnuTh HanpsskeHHOCTh £
AIIEKTPUYECKOTO I10JIS B IPOBOJHUKE.

Bapuanr 7
1. Jluck pamuycom I =20cm Bpamaercs COITAcHO ypaBHenmio @ = A+Bt+Ct®, rme

A=3pao; B=—1pao/c; C=0,1pad/c®. Onpenenuts TaHreHIMANBHOE A_, HOPMAIbHOE

>
a, ¥ MOJIHOE & YCKOPEHHS TOYEK Ha OKPYKHOCTH JMCKa Juis MoMeHTa Bpemenu t = 10cC.

2. Pakera maccoi M =1m, 3amymeHHas ¢ TOBEpXHOCTH 3€MJIM BEPTHKAJIbHO BBEPX,
NoJHUMAaeTcsl ¢ yckopeHneM a = 2(g. CKOpoCTb U CTpPYyH ra3oB, BBIPBIBAIOLIUXCS U3 COIUIA,
paBua 1200 / ¢ . Haiitu pacxon Q,, roprouero.

3. UenoBek cTouT Ha ckambe JKYKOBCKOTO M JIOBUT pyKO# Msid Maccoit M = 0,4k, netammii B
TOPH30HTATEHOM HAMpPaBICHUH CO CKOPOCThI0 L = 20m/ ¢ . Tpaekropusi Ms4a MPOXOAUT Ha
paccrostaun I =0,8m OT BepTHKaNbHOW OcH BpamieHus: ckaMbu. C Kako# yIriOBOH CKOPOCTHIO
@ HayHEeT BpamaTthCs ckaMbs JKYKOBCKOIO C YEJIOBEKOM, MOWMABIIEM MY, €CIIM CyMMAapHBINA

MOMEHT MHepLH J ueloBeKa U CKaMbU paBeH 6xe-.m”?

4. JaBnenue p raza paBHO Imlla, KOHUEHTpamuss N ero MOJEKyJd paBHA 10%°f1 .
Omnpenenutb: 1) Ttemnepatypy 7T ra3a; 2) CpEeIHIOI KHHETHYECKYIO JHEpruto < &, >
MIOCTYMATEIFHOTO ABMKEHHS MOJISKYJT Ta3a.

5. U3 OamwroHa, conepskamiero BoAopoJ Tox nasieHueM p, =1Mlla 1npu Temmepatrype
T, =300K, BbimycTHIM MOJIOBUHY HAaXOJMBIIErocss B HeM rasa. OmnpeienuTh KOHEUHYIO
TeMmeparypy I, W JIaBI€HHE p,, CIUTas MPOIIECC aTuadaTHIECKAM.

6. Bomopox maccoit m =100z Obu1 M300apuyeckn Harper Tak, 4TO OOBEM €ro yBEIHYHIICS B
N = 3 pa3za, 3aTeM BOAOPO] ObLIT H30XOPUUYECKH OXJIAXKIECH TaK, YTO JABJIEHHE €0 YMEHBIINIIOCh

B N = 3paza. Haiitn nu3menenne AS 3HTPOMUH B X0/ YKa3aHHBIX MPOIECCOB.
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7. Toukas HuTh JumHONH | = 20cm paBHOMEpPHO 3apsDKEHAa C JMHEHHOH IUIOTHOCTHIO
7 =10uKn | m . Ha paccrostauu @ = 10cm OT HUTH, IPOTHB €€ CEPEANHBI, HAXOAUTCS TOUYCUHBIH
3apsa Q = InKn. Beruncnuts cuity F, neiicTBYIONIyIO Ha 3TOT 3apsi CO CTOPOHBI 3apsKEHHOM
HUTH.

8. Ompenenuth NOTEHUUANbHYIO dHeprutro Il cuctembl ueTblpeX TOYEUHBIX 3apsJiOB,
pacroIOKEHHBIX B BEpUIMHAX KBaJpara cO CTOPOHOH uMHOM & = I0cm. 3apsipl OTMHAKOBBI IO
abcomorHoMy 3HaueHnio Q = I0uKn, HO ABa W3 HUX OTpHIATENbHBL. PaccMoTpeTh nBa
BO3MOJXKHBIX CJTydasi pacroJIOKEHUs 3apsI0B.

9. [1nockuit BO3YIIHBIA KOHJEHCATOP COCTOUT W3 JIBYX KPYIJIBIX IUIACTUH paanycoM I = I0cm
kaxas. Paccrosaue 0, Mexay mactuHamu paBHO Icm. KoHmeHcaTop 3apsiiiig 10 pasHOCTH
noreHimanoB U = 1,2 kB W OTKIIOYWIM OT HMCTOYHMKA Toka. Kakyio paboty A HYKXHO
COBEpUINTb, YTOOBI, yaalsisl IIIACTHUHBI APYT OT APYra, YBEIUUYUTh PACCTOSHUE MEXKIY HUMHU JI0
d, =35cm?

10. Hea oanementa (E, =12B, r, =010m; E,=09B, r1,=0,30Mm) -coenuneHs
OJIHOMMEHHBbIMU TIONtocaMu. CormpotuBieHrne R coenMHHUTENBbHBIX MPOBOAOB paBHO 0,20m.
Onpenenuts cuiny Toka | B menu.

11. 3.x.c. E 6arapeu paBHa 20B. Conporusienue R BHemHe# nenu paBHo 20m, cuia Toka | =
4A. Haiitn x..a. 6arapen. [Ipu kakom 3Haue€HUM BHENIHEro compoTuBieHus Ri k.m.ja. Oynmer
paBen 99%7?

12. Merannuueckuii NMPOBOJHMK JBHXKETCA C yckopenuem a=100 m/c2. Ucnons3zys mopnenb
CBOOOJHBIX 3JIEKTPOHOB, OIPEJEIIUTh HAIPSPKEHHOCTD E 3JIEKTPUYECKOrO 0JI B TPOBOJHUKE.

Bapuanr 8
1. MaxoBHK HadaJl BpallaThCs PABHOYCKOPEHHO U 3a MpoMexyTok BpemeHnn At =10C moctur

yacToThl Bpamenus N = 300mun". Onpenenurs yrioBoe yCKOpeHUe £ MaxoBHKa M 4ucio N
000pOTOB, KOTOPOE OH CJIENAJ 32 3TO BPEMSI.

2. lapuk maccoii M = 3002 ymapuics o CTeHy U OTCKOYMII OT Hee. OnpeneNuTs UMITYJIbC [, ,
MOJTYyYECHHBIM CTEHOW, €CIIM B MOCIECIHUNA MOMEHT IMepell yIapoM IIapuK HMENT CKOpPOCTh
v, =10m/ ¢, wanpasnennyo nox yraom o =30° K MOBEPXHOCTH CTEHBI. YJap CUHMTAThH
a0COIOTHO YIIPYTUM.

3. [Mnatdopma, nmeromas GopMy TUCKa, MOXKET BpaIaThCsl OKOJIO BEPTUKaIbHOW ocu. Ha kparo
matGopMbl CTOUT 4YesioBek Maccod M, =60ke. Ha kakoil yronm ¢ moBepHercs miatdopma,
€CIIM YeJIOBEK MOWET BJIOJb Kpas IIaTPOPMBI M, 0001 ero, BEpHETCS B UCXOTHYIO TOUYKY Ha
mnarpopme? Macca M, matdopmbr paBHa 240kz. MomeHT uHepuuu J  4eloBeka
PacCUUTHIBATH KaK JUII MAaTePUAILHON TOUKH.

4. B xonbe BMectmMOCThIO V =240cm® Haxomurcs ras mpu Temmeparype T =290K wu
nasineHun p = 50xk7la . OnpenenuTh KOJINYECTBO BELIECTBA V Ta3a u uncio N ero Mojiekyi.

5. Onpenenuth paboty A aamabaTHYecKOTO PACHIMPEHHS BOAOPOAa Maccol M =4z, ecim
TeMmeparypa rasa nonmsmwiach Ha AT = 10K .
6. UneanpHbIl JBYXaTOMHBIM Ta3, COACpXKalIMi KOJMYECTBO BellecTBa Vv = lwmons

Haxosiumiicss mon nasierneM P, =0,1MIMa npu temneparype T, = 300K, narpeBator npu
HOCTOSSHHOM oObeme a0 nasieHust P, =0,2MIla. Tlocie 5TOro ra3 HM30TEPMHYECKH
PACIIMPHIICS 10 HAYATbHOTO JIABICHHUS U 3aTeM ObLT H300apUUECKU CXKAT 10 HAYaIbHOTO 00beMa
V,. Hoctpouts rpaduk mukiaa. OnpenenanTb Temreparypy 1 rasza Julsi XapaKTepHBIX TOYEK
IMKJTa U €r0 TEPMUUYECKHI K.I1.11.7] .

7. B BepmmHax MpaBWILHOTO IIECTHYTOJIbHUKAa cO cropoHoit a =10cm pacronoxeHbl
toueunble 3apsael Q, 2Q, 3Q, 4Q, 5Q, 6Q (Q = 0,1 mxKn). Haiitu cuny F, neiictByroyro Ha
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TOYCUHBIH 3apan Q, Jexamuid B IUIOCKOCTH IIECTHYTOJIBHUKA M PAaBHOYAAJICHHBIM OT €ro
BEPILHH.

8. KakoBa nmorennmansHast sHeprust /1 cucTeMbl YeThIpeX OJUHAKOBBIX TOYCUYHBIX 3apsanoB Q =
10nKn, pactionoXEeHHBIX B BEPIIMHAX KBaJpaTa CO CTOPOHOU JyTHOU @ = 10cm?

9. Cuna F nputsbkeHus MeX1y IIaCTUHAMU IJIOCKOTO BO3AYIIHOIO KOHAeHcaTtopa paBHa SOmH.

[nomans S kaxaoii miactudbl pasHa 200cw®. HaifTu NIoTHOCTH SHeprMu W IIOJIS
KOHJICHCATOopa.
10. Ha oxHOM KOHIIE IMJIMHIPUYECKOrO MEIHOTO IPOBOJHUKA compotuBieHueM R, =100m

(mpu 0°C) mommepxuBaercst Temmeparypa t, =20°C, na agpyrom t, =400°C. Haiitu
conpoTtuBiieHue R mpoBoAHMKA, CYUTAs TPAIUEHT TEMIIEPATYPhl BJOIb €r0 OCH OCTOSHHBIM.

11. K Garapee akKymyJsTOpOB, 3.1.C. E KOoTOpoil paBHa 2B W BHYTpPEHHEE CONPOTHUBIIEHUE I =
0,5 Om, npucoenunen npoBoAHuK. Omnpenenutb: 1) comporuBienne R mnpoBogHUKA, NpU
KOTOPOM MOIIIHOCTh, BBIJENIseMas B HEM, MaKCHMajbHa; 2) MOLIHOCTh P, KOTOpas mpu 3TOM
BBIJICTISICTCS B IPOBOTHUKE.

12. Mennblit guck paguycom R=0,5 M paBHoMmepHO Bpamaercs (w=10* pan/c) oTHOCHTENHLHO
ocH, TEpPIEHANKYISIPHON IUIOCKOCTH JHCKa M IpoXomsuield uepe3 ero meHtp. Omnpenenutsb
pa3HOCTh MOoTeHIHManoB U Mex 1y IEHTPOM JIMCKA U €r0 KPaHUMH TOUKaMH.

Bapuant 9

1. BenmocuneaHoe KoJjieco Bpaimiaercs ¢ 4acTOTOU n=5c!. Tlox neiicTBUEeM CHJI TPEHUS OHO
OCTaHOBWJIOCH 4epe3 MHTepBasl BpeMeHU At =/mun. Onpenenutb yrioBoe yCKOpeHHE & U
grciio N 060poTOB, KOTOPOE CAENAET KOJIECO 3a 3TO BPEMSI.

2. Teno maccoit M = 5kez6pomeno nox yriaoM a = 30° K TOPU30HTY ¢ HAYaJIbHON CKOPOCTHIO
v, =20m/ c. Tlpenebperas CONPOTUBICHHEM BO3Ayxa, Haith: 1) wummynsc cuibl F
JEHCTBYIOIIEN Ha TEJO, 3a BPEMs €ro INojera; 2) HU3MEHeHue AP uUMIyiabca Tena 3a BpeMms

0JIETA.
3. Ilnardpopma B Buzme nucka pagumycom R=1m Bpamaercs mo WHEPUMHM C YacTOTOM

-1 o
N, = 6.mun ™" . Ha kparo mnardopmbl CTOUT YelloBeK, Macca M kotoporo paBHa 80ke. C kakoii
yacToTOM N Oyner Bpamarthes miatdopma, €CliM 4YeJoBeK Meperser B ee 1eHTtp? MomeHT

unepiuu J nnargopmel paBen 120xe - m° . MOMEHT HHEPIMH YeJI0BEKA PACCUMTHIBATH KAK s
MaTepUAIbHON TOYKH.

4. OnpeaenuTh KHHETUYECKYIO SHEPTUIO, MPUXOSIIYIOCS B CPETHEM Ha OJIHY CTETIEHb CBOOO/IBI
MOJIEKYJIBI a30Ta, npu Temneparype [ =1kK, a Takke CPEIHIOI KHHETUYECKYIO SHEPIHIO

< &, > TOCTYNaTeNbHOIO JIBUXKEHHUs, < &, > BpAIIATEIbHOTO JBMKEHHUS U CpelHee 3HaueHHe
ITOJIHOM KMHETUYECKOUN 3HEPruu < € > MOJIEKYJIBI.

5. Azor maccoit M = 2z, umeBnmii temneparypy 1, = 300K, Obur aguabaTuuecku cxkaT Tak,
qro ero o0bem ymeHbIwiIcsS B N=10pa3. Onpenenuts KOHEUHYIO TeMIEparypy [, rasa u

paboty A cxaTusl.
6. OmHOaTOMHBIA Ta3, cojaepkamuii kKoaudecTBo BemiectBa V =0,lkmons, moj naBiieHueM

p, =100«//a 3anuman o6vem V, = 5m°. I'a3 cxumancs nsobapudecku 10 oovema V, = 1u’,

3aTeM CXKUMaJICS aJnabaTH4ecKy U PacIIupsUICs MPH MOCTOSHHOM TeMIlepaType 10 HadalbHbIX
obwvema u maBnenus. [locrpouts rpaduk nponecca. Haiitu: 1) temmeparypsr T,, T,, o0bemsl

V,, V; u nmaBneHwe P,, COOTBETCTBYIOIICC XapaKTEPHBIM TOYKAM LHKJIA; 2) KOINYECTBO
teruoTel Q,, MONy4YeHHOE ra3oM OT HarpeBaTelns; 3) KoJM4ecTBO TemioTel Q,, mepemanHoe
ra3oM OXJaauTelo; 4) paboTy A, COBEPLICHHYIO a30oM 3a BECh LIUKII; 5) TEPMUUYECKUH K.I1.1. 7]
IUKIA.
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7. ToHKHMI NJIUHHBIA CTEP)KEHb PAaBHOMEPHO 3apshKEH C JIMHCHWHOW IUIOTHOCTBIO 7 3apsja,
paBHoii 10 mxKn/m. Ha nponomkeHun ocu crepikHsi Ha paccrosHuu a = 20cm oT ero KoHua
HaxoauTcst TouedHbld 3apsin Q=I10nKn. Omnpenenuth cuny F B3auMoaelcTBUS 3apsKEHHOTO
CTEpPIKHS M TOUEYHOTO 3aps/ia.

8. Haiitn nmorennumansHyto sHepruto 11 cucremsl Tpex TouyeuHbIx 3apsuoB Qi = I0uKn, Q2 =
20nKn n Q3 = —30 nKn, pacnoyIOKEHHBIX B BEpIIMHAX PABHOCTOPOHHETO TPEYrOJIbHUKA CO
CTOpOHOM nnuHoi a = 10 cm.

9. Kakoe konmmyecTBO TEIUIOTHI QQ BBIIENUTCA MPHU pa3psiie MIOCKOr0 KOHJEHCATOpa, €CiH
pasHocTh noTeHnuanoB U mexay miactuHamu paBHa 10kB, paccrosaue d = Smm, TUAIEKTPUK —
CIIOJA ¥ IIOIAAb S KaXK 0¥ IIacTuHbl paBHa 100cm??

10. Karymka u amrnepMeTp CO€AMHEHBI MOCIEA0BATEIbHO U MOAKIIOYCHBI K HICTOUHUKY ToKa. K

3a)KUMaM KaTYIIKd [PUCOSIUHEH BOJIbTMETp compoTuBieHrHeM R, =1kOm. Iloka3anus
amnepmerpa | =0,54, Bonstmerpa U = 100B. Ompenenuts compotuBieHune R KaTymikw.
CKOJIBKO TIPOLICHTOB OT TOYHOT'O 3HAYCHHUS COIPOTHUBIICHUS KATYIIKA COCTABHUT MOTPEILIHOCTD,

€CJIM HC YUUTBIBATh COIIPOTUBJICHU BOJ'ILTMeTpa?

11. D.n.c. 6arapen akkymynsatopoB E =12B, cuna Toka | KopoTkoro 3aMmbikanus paBHa 5A.
Kakyto HanGosnpiryto MomHocts P, MOXHO HOJIY4YUTh BO BHEIIHEH LIENHU, COSIMHEHHOH ¢
Takoi OaTapeeit?

12. Merannuueckuii CTep)KeHb IBWKETCS BIOJIb CBOGH OCH CO CKopocThio U =200 m/c.
Onpenenutb 3apsia Q, KOTOpBIA HpPOTEUYET Yepe3 TalbBaHOMETp, MOJKIYAaeMbIH K KOHIIAM
CTEPIKHSI, IPU PE3KOM €r0 TOPMOXKEHHUH, eciu JuthHa | ctepxust paBHa 10 M, a conmpoTuBiieHue R

BCel 1enu (BKIIIOYas 1enb rajibBaHoMerpa) papHo 10 MOwm.

Bapuant 10

1. Koneco aBTomammuHbl Bpariaercs paBHoyckopeHHO. CrnenaB N =50 momHbIX 000pOTOB, OHO
M3MEHHIIO 4acTOTy BpameHus oT N, =4C™ g0 N, =6¢~". OnpenenuTts yruoBoe YyCKOPeHHE &
KoJIeca.

2. MarepuanpHas TOYKa Maccoi M =1ke, aBHrasch pPaBHOMEPHO, OIMCHIBAET UYETBEPTh
OKpyXHOCTH pagauyca I' =1,2m B Teuenue Bpemenu t =10c. Haiitn usmenenne Ap nmmynsca
TOYKH.

3. Ha ckambe JKyKOBCKOTO CTOMT 4YE€NOBEK U JCPKHUT B pyKax CTepxeHb JnHON | =2,4m u
Maccoi M = 8ke, pacrojoKEeHHBI BEPTUKAIBHO 10 OCH BpamieHHs ckambu. Ckambs C
4eJIOBEKOM BpamaeTcst ¢ 9acTotoif N, = 1¢ ™. C kakoif 4acToTOH N, GyaeT BPamaThes CKAMbS C
YeJIOBEKOM, €CJIM OH MOBEPHET CTEPKEHb B TOPU3OHTAIbHOE NoJiokeHne? CyMMapHbI MOMEHT

vHepIuu J ueloBeKa M CKaMbU paBeH Gxe- . m’.
4. Cmech renus u aproHa Haxoautcs npu temneparype T=1,2xkK. OmnpenenuTs cpenHior

KBaApPATUIHYHO CKOPOCTb <UKB > " CPCAHIOI0 KUHCTUYCCKYIO QHCPIUI0 aTOMOB I'CJIMA U aproHa.

5. Kucnopon, 3anmmaBmuii o0vem Vi=In mox naBneHueM pi1=1,2 Mlla, agnabaTu4ecKu
pacumpuiics 10 oobema Vo=10x1. Onpenenuts paboTy A pacuMpeHus rasa.

6. VneanbHblii Ta3 cosepmaer mukia Kapuo. Temmeparypa T, HarpeBarens pasra 470K,
temneparypa I, oxiagurens pasHa 280K . [Ipu m30TepMuueckoM pacIiIMpeHUH ra3 COBepIIaeT
padoty A =100/[o+c. OnpenennuTh TEPMUYECKUHA K.I1.J1. 7] IIMKJIA, @ TAK)KE KOJINYECTBO TEIIOTHI
Q,, KOTOpOE ra3 OTAAET OXJIAUTENIO PH H30TEPMHUUECKOM CHKATHH.

7. PaccrosiHne Mexay aAByMmsi ToueunbiMH 3apsiamu Q, = lukKn u Q, =—Q, pasno 10 cwm.
Omnpenenuty cuny F, nmeiictByromyto Ha ToueuHbll 3apsny Q =0,1lmxKn, ynajneHHBIM Ha

I, =6cm ot nepBoro u Ha I, =8cM OT BTOPOTO 3apsi/ioB.
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8. Beruncnute noteHuansHyto 3uepruto I1 cucremsl 1ByX TouedHbIX 3apanoB Qi1 = 100 nKn n
Q2 = 10 nKn, naxonsuuxcs Ha paccrosauu d = 10 cm apyr ot apyra.

9. Kakoe konmuecTBO TEIUIOTHl Q BBIAENUTCS MpPHU pa3psAKe IUIOCKOTO KOHJEHCATOpa, €Ciu
pasHocTh noTeHuanoB U Mexay riactuHamu paBHa I15kB, paccrosiaue d = Imm, TUIIEKTPUK —
CII0/1a U IIowaps S kaxaoi niactunsl pasHa 300ca” ?

10. K wucrounwky Toka ¢ 3.4.c. E=15B mnpucoenuHuam Karymky ¢ CONPOTHBICHHEM
R=0,10m. Amnepmerp nokasan cuiy Toka, paBayo |, =0,5A. Korga k UCTOYHUKY TOKa
NPUCOETUHUIIH TTOCIICAOBATEIBHO €IIe OJIMH HCTOYHUK TOKA C TaKOHU e 3.11.C., TO cuiia Toka | B
TOH ke KaTylke okasanach paBHoi 0,4A. OnpenenuTh BHYTpEHHEE CONPOTHBICHUSA I} U T,
NEPBOTO U BTOPOT'O UCTOYHUKOB TOKA.

11. Jlamnouka u peocTaT, COeAMHEHHbIE MOCIEI0BATENIbHO, IPUCOSTUHEHBI K UCTOUHUKY TOKA.
Hanpsokenne U Ha 3akumax snammouku paBHo 40B, comporuBienme R peocrata paBHO
10 Om . Baemnss nens notpediser MomHocts P =120 Bm . Haiitu cuty Toka B 1emu.

12. YaenbHas npoBoauMocTh y MeTaiia paBHa 10 MCwm/M. Berauciute cpegHiow AIUHY <|>

cBOGOIHOrO Mpobera JMeKTPOHOB B METallle, €CIM KOHIEHTpAlHs N CBOOOMHBIX SIEKTPOHOB
pasna 102 M. CpenHioo ckopocTh U Xa0THYECKOTO JBHKEHHS JEKTPOHOB HPUHSATH PABHOM 1
Mw/c.
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3ananus 149 padorbl Ne2
Ba3oBblii ypoBeHb: 3a1auu 1 — 8

IloBbIIeHHBIH YPOBeHb: 3agaun 9 -12.

BapuanTt 1

1. Paccrossune d Mexay AByMs UIMHHBIMU MapajlieibHBIMH TpoBojgamMu paBHO ScMm. [lo
MPOBOJIaM B OJIHOM HAINpAaBIICHUH TEKYT OJMHAKOBBIE TOKH cuioi | = 30A4 kaxnpiii. Haiitu
HaMpsKEHHOCTh H MarHUTHOTO MOJIsi B TOYKE, HAXOAAIIEHCs Ha pacCTOSHUU I'1 = 4Cm OT OJIHOTO
U 2 = 3¢m OT APYroro npoBoJia.

2. B ogHOpOoMHOM MarHMTHOM Tojie ¢ uHAyKuued B = 0,01 Tn HaxomuTCs TPSMOW MPOBOI
nuHO# | = 8 em, pacnonokeHHbIH MEePIeHIUKYIIPHO JIMHUSIM HHAYKIuU. [lo mpoBomy TeueT
Tok cunoit | = 2 A. [lox neiicTBUEM CHII TOJISI POBOJ IMIEPEMECTUIICS HA PAcCTOSIHUE S = § cm.
Haiitu paboty 4 cun nos.

3. [To oOMoTKe conmeHonaa HHAYKTUBHOCTBIO L=0,2 ['H TedyeT Tok |=10 A. Onpenenuts 3HEPTUIO
W MarHuTHOrO moJisi COJICHOUIa.

4. Ha mbuibHyIO 1UIeHKY (N=1,3), HaxoasIIylocs B BO3AYX€E, I1aJaeT HOPMAJIbHO IMY4YOK JIyden
6esoro ceeta. [Ipu kakoit HauMeHbIel TompHe d MICHKH OTPaKCHHBIN CBET C UTMHON BOJIHBI
A =0,55 MKM OKa)kKeTCsl MAKCHMaJIbHO YCHIICHHBIM B PE3yJIbTaTe HHTEPPEPEHITHH.

5. AndpakionHas pemieTka OCBEIeHa HOPMAJIbHO MaIalollliM MOHOXPOMAaTHYECKIUM CBETOM. B

Iu(paKIMOHHONW KapTHHE MAKCHUMYM BTOPOIO IMOpsKa OTKJIOHEH Ha yron ¢,=14°. Ha xakoi
yroi ¢, OTKJIIOHEH MaKCHMYyM TPEThEro nopsijaka’?
6. Bo CKONBKO pa3 penaTUBUCTCKAass mMacca M — 3JEKTPOHA, OOJafaromas KWHETHYECKON

sueprueit T=1,53 M»aB, GonbIie Macchl TOKOsT Mo?
7. MakcumMyM CHEKTpajJbHOM IUIOTHOCTH DSHEPreTUYECKOM IUIOTHOCTH 3HEPreTUYECKOU

CBETUMOCTHU (R,LT Jmax SPKO# 3Be37bl ApKTYp NPHXOAUTCS Ha JUIMHY BOJHBI A, = 580 HM.

IIpuHuMas, 4To 3BE3/1a M3JIy4aeT KaKk YE€pHOE TENO, ONPEAENIUTh Temneparypy T moBepXHOCTH
3BE3/IBI.

8. Onpenenuts yron @, Ha KOTOpBIN OBLT paccesH y-KBaHT ¢ sHeprueit & =1.53 M»sB mpu
apdexte KomnToHa, eciin KuHeTHYecKast SHeprus aiekTpoHa otaaun T=0.51 M»sB.

9. Omnpenenuts 3Hepruto E, maccy m u umnynsc P (OTOHA, KOTOPOMY COOTBETCTBYET JJIMHA
BOJIHBI A= 380 HM ((huoneroBas rpaHuIa BUIUMOIO CIIEKTPA).

10. PeHTreHoBckoe W3NMy4deHHE ATUHOM BOJHBI A=55,8 mM pacceuBaercs IUIMTKOM Tpadura
(xomnToH-3dekt). Onpenenuts IIUHY BOJHBI A’ CBETa, pacCeIHHOro Mmoj yriom 6=60° k
HaIPAaBJICHUIO NAJAIOIIETr0 ITyYKa CBETA.

11. Beruucnuth paanycsl 2 ¥ '3 BTOPOM U TpeTheil opOUT B aTOME BOOPOAA.

12. Onpenenuth edeKT Macchl AM U SHEPTHUIO CBSI3U Ecq A7Ipa aTOMa TSKEJIOro BOJIOPOa.

Bapuanr 2

1. /IBa JUIMHHBIX MapaJIeNIbHBIX MPOBOJIA HAXOAATCS HAa PACCTOSIHUU I = 5cm OMH OT ApPYyroro.
[To mpoBoaM TEKYT B MPOTHBOIIOJIOXKHBIX HAMpaBIECHUAX OJMHAKOBbIE TOkU cuiou | = 104
Kaxplii. Haiiti HanpspkeHHOCT H MarHUTHOTO MOJIS B TOUKE, HAXOAAIICHCS Ha pacCTOSIHUH I1
= 2cm OT OJTHOTO U I'2 = 3cm OT APYroro npoBoja.

2. Conenoug MHAYKTUBHOCTBIO L =4 mI'n copepxut N = 600 ButkoB. OnpeseauTb MarHUTHBIN
noTok @, ecnu cwiia Toka |, mporekatromero mo ooOMoTke, paBHa 12 A.

3. UnanykruBHocTh L katymku (0e3 cepaeunuka) paBHa 0,1 mlwx. Ilpu xakoil cuie toka |
srepruss W MmarHuTHOTO 110J151 paBHA 100 mK/oc?
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4. Ilyuox mMoHOxpomaTudeckux (A =0,6 MKM) CBETOBBIX BOJH MafaeT mox yriom & =30° Ha
HaXOJAIIYIOCS B BO3AyXe MbUIbHYIO IieHKy (N=1,3). Ilpu kakoil HamMeHbliel TonmmHe 0
IUICHKH OTpPa)XCHHbIE CBETOBBIE BOJIHBI OYIyT MaKCUMAJIbHO OCIa0JeHbl HHTepQepeHiueii?
MakcumanbHO YCUJICHBI?

5. JludpakuuonHas pemerka coaepkut N=200 mTpuxoB Ha 1 mm. Ha pemerky mnamaer
HOpMaJIbHO MOHOXpoMaTudeckuil cBeT (A =0,6MkM). MakcumMyM Kakoro HauOOJIbIIErO
nopsiIKa JaeT 3Ta pemierka?

6. ITyyok cBera, MAYIIMH B BO3/AyXe, IaJaeT HAa INOBEPXHOCTb KUAKOCTH IIOJ yrIoM &, =54°.

OmnpenenuTs yroyn IpeaoMIIeHHA &, IIyyKa, €CJIM OTPAKEHHBbII IyYOK IIOJHOCTBHIO

MOJISIPU30BaH.
7. Omnpenenuth TemiepaTrypy T uepHOro Tena, HpU KOTOPOH MAaKCUMyM CIEKTpPajlbHOMN

IJIOTHOCTH 2Hepretuyeckoii ceerumoctu ( R 47 Jmax IPUXOAUTCS HA KPACHYIO TPAHUIY BUAUMOIO
criektpa (A, = 750HMm); Ha duoneroByto (A, =380HM).
8. MakcumainbHast ckopoctb V _  hOTOIIEKTPOHOB, BBUICTAIOIIMX M3 METAIa IPU OOIYYCHHH eTo

¥ -poTonamu, paBHa 291 Mm /C. OnipeniesuTh 3HEPruto €- GOTOHOB.

9. OnmnpenenuTh IIUHY BOJNHBI A, Maccy M u uMmyibc P ¢oToHa ¢ dHeprueir &=1 Mb»B.
CpaBHUTB Maccy 3Toro (OToOHa ¢ MacCoi MOKOALIETocs JIEKTPOHA.

10. OnpenenuTh MakCUMaJIbHOE U3MEHEHHE JUIMHBI BOJIHBI IIPU KOMITOHOBCKOM paccessHuu: 1)
Ha CBOOO/IHBIX 3JIEKTPOHAX; 2) HAa CBOOOHBIX IPOTOHAX.

11. OnpenenuTs CKOPOCTh U 3JEKTPOHA Ha BTOPOH opOUTE aTOMa BOIOPOJA.

12. Onpenenuts 3HEpruto Ecs, KOTOpas 0CBOOOJUTCS MPU COEIMHEHUU OJHOIO MPOTOHA U ABYX
HEUTPOHOB B aTOMHOE S/IPO.

Bapuanr 3

1. ITo ToHKOMY TPOBOJSAIIEMY KOJIBIYY paanycoM R = 10 cm teuer Tok cunoii | = 80 A. Haittu
MarHUTHYIO MHAYKIMIO B B TOUKe, paBHOYJAJIEHHOH OT BCEX TOUYEK Kojblla Ha I = 20 cm.

2. C TOMOIIIBIO peocTaTa paBHOMEPHO YBEIUUMBAIOT CHIY TOKa B KaTyiike Ha Al =0,1A B Ic.
WNunyktuBHOCTh L katymku paBHa 0,01 I'm. Haiitu cpenHee 3HaueHHeE 3.]1.C. CAMOMHIYKLUHU
().

3. Conenonn conepxutr N=1000 ButkoB. Cuna Toka | B ero oOMoTke paBHa | A, MarHUTHBIN
noTok @ dyepe3 mornepeyHoe cedeHue coneHouja paseH 0,1 mMB6. Boeramcnute snepruto W
MarHUTHOT'O TOJIS.

4. Ha ToHKMH cTekJsHHbIM KiauH (N=1,55) magaer HOpPMaJlbHO MOHOXPOMATHUYECKHIl CBeT.
JIByrpaHHBIH Yroll & MEXay MOBEPXHOCTSIMHU KiMHa paBeH 2'. OmnpenenuTh JAJIHHY CBETOBON
BOJIHBI A, €ClM PacCTOsiHUE D MEeXIy COCeIHUMHU WHTEP(PEPECHIIMOHHBIMA MaKCHUMyMaMH B
OTpakXeHHOM cBeTe paBHO 0,3 MM.

5. Ha gudpaknuonnyio pemietky, cogepxaiiyo N=400 mTpuxoB Ha 1 MM, majaeT HOPMAJIbHO
MoHOXpomaTuieckuii cBetT (A = 0,6 MxMm). Haiitu o6rmiee uncino nudpakiimoHHBIX MAaKCUMYMOB,
KOTOpOE JIaeT 3Ta pemerka. OnpeaenuTs yroa ¢ Audpakiuy, COOTBETCTBYIONINHI MOCIeIHEMY
MaKCHMYyMY.

6. Ha xakoil yrimoBoil BBICOTE ¢ HajJ TOPU30HTOM JOJKHO Haxonutcss CoiHile, YTOObI

COJIHEUHBIHN CBET, OTPAKEHHBIN OT TOBEPXHOCTHU BOJIBI, OB TIOJHOCTHIO MOJISIPU30BAH?
7. Temneparypa BepxHux cioeB Connna paBHa 5,8 kK. Cumrtas CosHIE YEpHBIM TEJOM,
ONpENENUTh JUIMHY BOIHBI A_, KOTOPOM COOTBETCTBYET MaKCUMajlbHas CIHEKTpalbHas

m?

IJIOTHOCTh M3/Ty4aTelbHOCTH (1) 1 Jmax ConmHIa.
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8. OnpenennTs MaKCUMAIBbHYIO CKOPOCTh V _  DOTOIIEKTPOHOB, BBUICTAIONINX U3 METaJlIA MIPH
oOydeHuu ero y - poronamu c sHeprueit € =1,53 M»sB.

9. Ompenenuth AIMHY BONHBI A (POTOHA, UMIYJIBC KOTOPOTO PaBEH HMITYJIbCY AJICKTPOHA,
Mi
obnanaromero ckopoctpio V. =10—.
C
10. Omnpenenuts yronm 6 paccesHusi (OTOHA, WCIBITABIIETO COYIApeHHE CO CBOOOJIHBIM
3JIEKTPOHOM, €CJIM U3MEHEHUE JAJTUHBI BOJIHBI A/ IPU paccesHUU paBHO 3,62 mM.

11. OnpeaenuTs 4acTOTy OOpaIeHuUs AIEKTPOHA HA BTOPOM OpOUTE aToMa BOJIOPO/IA.

12. OnpenenuTs yaeNbHYIO SHEPTHUIO CBA3M E spa 162 C.

Bapuant 4

1. Ilo npoBOAHMKY B BHJIE TOHKOI'O KoJblia paanycoM R = 10 cm Teuer
ToK. Uemy paBHa cuna | 3Toro Toka, eciu MarHuTHas MHAYKIus B
noss B Touke A (puc.) pasHa I mxTn? Yron f=10°.

205.Yepe3 npoBoaOYHBIN BUTOK AuaMeTpoM d=20cM TedeT TOK CHUIION
1=54. Onpenenuth MarHUTHYIO MHAYKIUIO B B TOuke, nexaiieil Ha
OCH BHUTKa Ha paccTosiHUM a=30cm OT Hero.

2. ToHkuit MeIHBIN MPOBO Maccoil M = 12 COTHYT B BHJI€ KBaapara, u
KOHIIBI €ro 3aMKHYThI. KBagpar momeren B oAHOpogHOe MarHuTHoe none (B = 0,1Tx) Tax, 4To
IUIOCKOCTh €r0 MEPNEeHIUKYJISApHA JHMHUSAM MHIAYKIUU 1odsd. Onpenenutbs KOJIU4eCTBO
anekTpuyectBa Q, KOTOpoe MpOTEYeT MO TNPOBOJHHMKY, €CIM KBajapaT, IOTSHYB 3a
IIPOTUBOINOJIOKHBIE BEPIINHBI, BHITSHYThH B JIMHHIO.
3. Ha »xene3Hoe konblio HamoTaHo B oauH cioii N=200 sutkoB. Omnpenenuts sHepruro W
MarHuTHOTO T0JIsA, eciu npu Toke 1=2,5 A maruutHsiii moTok @ B xxene3e paseH 0,5 MBO.
4. JIpyrpaHHBI yron cTeknsHHOro kamHa pased 0,2'. Ha KIIMH HOPMANBHO K €ro MOBEPXHOCTH
najaeT My4yoK Jydell MOHOXPOMAaTHYECKOrO cBeTa ¢ JUIMHOM BOJHBI A = 0,55MkM. Onpenenuts
IWUPUHY D UHTEphEPEHIIMOHHOI MOTOCHL.
5. Ilpu ocBemieHuu IuGpPaKIUOHHON pelIeTKH OeIbIM CBETOM CIEKTPbI BTOPOIO U TPETHETO
NOPSIIKOB OTYACTH IEPEKphIBAlOT Apyr Apyra. Ha kakyro IJIMHY BOJIHBI B CIEKTPE BTOPOIO
nopsiika HakJaaeiBaeTcs ¢puoseroBas rpanuna ( A = 0,4 MKM ) CrieKTpa TPETHETO MOPSIIKA.
6. Yroxn bproctepa &, mpu majgeHUU CBETa U3 BO3/yXa Ha KPHCTA/UI KAMEHHOM cosu paBeH 57°.
OnpenenuTb CKOPOCTh CBETa B 3TOM KpHCTaJLIE.
7. Ha kakyio JJTMHY BOJHBI Am MPUXOJUTCS MAKCUMYM CHEKTPAIbHOM MJIOTHOCTH SHEPreTUYECKON
cBetuMOCTH ( R 5, T) max 4epHOTO Tena npu tremneparype t = 0 C°?
8. OnpenennuTs MaKCUMaJIbHYIO CKOPOCTh V., (POTO3JIEKTPOHOB, BBUIETAIOIINUX M3 METajlla MOJ

NEWCTBUEM ) - U3ITy4eHHS ¢ IITHHOHN BOHBI A = 0.3 HM.

9. Onpexnenuts UIMHY BOJIHBI A (OTOHA, Macca KOTOPOTo paBHa Macce MOKost: 1) aneKTpoHa; 2)
IIPOTOHA.

10. ®oron ¢ sueprueit & =0,4 M»sB paccesincs noa yrinom 6=90° Ha cCBOOOJHOM 3JIEKTPOHE.
OnpeneuTh SHepru0 & paccessHHOro (GOTOHA U KMHETUYECKYIO SHepruto T 3IeKTpOoHa OTIauHu.
11. Omnpenenuth noTeHUHMANbHYIO [/, KWHETHYECKYl0 I W TONHYIO E SHEpPruu 3JeKTPOHa,
HaXOJIALIErocs Ha MepBOi opOuTe aToMa BOJOPOJA.
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12. DHeprus cBsa3u Ecp Aapa, COCTOSIIErO U3 ABYX IMPOTOHOB M OJHOIO HEWTpOHa, paBHa 7,72
M>5B. Onpenenuts Maccy M, HEUTPAIBLHOTO aTOMa, UMEIOIIETO 3TO SIPO.

Bapuanr S

1.Yepe3 mpoBoioYHBI BHTOK guamerpoM 0=20cm Teuer Tok cuioii 1=54. Omnpenenutsb
MarHUTHYIO MHAYKLUIO B B TOuKe, exalieil Ha OCu BUTKA Ha pacCTOSAHUU a=30cm OT HETO

2. IlpoBonouHoe koablO pamguycoM I = I0cm nexut Ha ctoiie. Kakoe KOJIMYECTBO
anekTpuyecTBa Q MpoTedeT MO KOJbIY, €CIIM €ro MOBEpHYTh C OJHOH CTOPOHBI Ha JAPYryro?
CompotuBinenne R xonpra paBHo I Om. BeprTukanbHas CONPOTHBISIONIAS WHAYKIUU B
MarHuTHOTO 1oJist 3emiu paBHa 50 mkTn.

3. Ilpu HekoTopo# cuie Toka | IUIOTHOCTH SHEPruuM W MAarHUTHOTO MOJiA cosieHouaa (6e3
cepneunuka) pasna 0,2 JIx/m>. Bo CKOIBKO pa3 yBEITHMUHTCS IIIOTHOCTH SHEPTHH HOJIS TIPH TOi
YK€ CHUJIE TOKA, €CJIU COJICHOU T OYJeT UMETh KeNle3HbIN CcepAeUHUK?

4. Ha TOHKMH CTEKJSHHBIM KJIMH B HaIlpaBJICHUM HOPMAJIM K €ro IOBEPXHOCTH NaJaeT
MoHoxpomMaTuyeckuil cBet (A =600 um). Onpenenuts yroa € MexIy MOBEPXHOCTSIMH KIIUHA,
eciu pacctosiHue D, MeXIy CMEKHBIMU HHTEP()EPECHINOHHBIMU MUHUMYMaMH B OTPaXCHHOM

CBETE PaBHO 4 MM.

5. Ha mudpakumonnyo pemerky coaepxkamryro N=500 mTpHUXOB Ha MUJUIUMETpP, MaaaeT
HOpMabHO Oeinblii cBeT. CHEKTp MpOoerupyeTcsl MOMENICHHONW BOJIM3M PENIeTKH JIMH30H Ha
skpad. OmpenenuTh MUPUHY D CHeKTpa MEpBOro MOpsAKa Ha 3KpaHe, €CIU PAacCTOSHHE OT
JUH3BI 70 9KpaHa L=3 m. ['paHulibl BUAUMOTO CIIEKTpa le =780 HM, ldJ = 400 M.

6. [IpenenbHbIil yron &; MOTHOTO OTPAKEHHS My4YKa CBETA HA TPAHMIIC )KUIKOCTH C BO3TYyXOM

paBen 43°. Omnpenenutb yroi bproctepa €5 s majeHus jiyda U3 BO3AyXa Ha IMOBEPXHOCTH
ITOU JKHUJKOCTH.
7.Kpacnass tpanuna ¢orodpdexra mns uumHka A, =310 HM. Onpenenuth MaKCHMaIbHYIO

KHHCTUYCCKYHO SHEPTHUIO T (I)OTOBJ'ICKTpOHOB B 3JICKTPOH — BOJIbTAaX, €CJIKM HA LUHK IIagacT

Makc
CBET ¢ JUIMHHOW BOJMHBI A =200 HM.

8. OnpenenuTh JUTMHY BOJTHBI A yIbTpadroIeTOBOrO M3IydeHHs, MMaaloNIero Ha MOBEPXHOCTh
HEKOTOpOro MeTajjla, HpU MaKCUMaJIbHOW CKOPOCTH (OTO3IEKTPOHOB, paBHO 10 Mw/c.
PaboToit BeIX0ma 37EKTPOHOB M3 METaslIa MPEeHeOpeyb.

9. [HaBnenue p MoHOXpomarthueckoro cBeta (A=600 HM) Ha YEepHYIO M[OBEPXHOCTb
PAcCIIONIOKEHHYIO MEPIEeHANKYISIPHO NMagaomum gydam, pasro 0,1 mxIla. Onpenenuts unciao N
(oToHOB, MaaroMX 3a Bpems t=1 ¢ Ha TOBEPXHOCTH MIOmMANbI0 S=1 cM” .

10. OmnpenenuTe UMIOYJAbC p 3NEeKTpoHa oTaauu npu 3¢dexkre Komnrona, eciu (oToH €
SHEprueH, paBHON 3HEPTHH MTOKOS JIEKTPOHA, ObUT paccessH Ha yroa 6=180°.

11. OnpenenuTh NIUHY BOJIHBI A, COOTBETCTBYIOLIYIO TPEThEH CIEKTPAIbHON JIMHUU B CEPUU
banemepa.

12. Onpenenuth Maccy M, HEUTPAIBHOTO aTOMa, €CJIM SIAPO ITOTO aTOMa COCTOUT M3 TpeX
IIPOTOHOB U JIBYX HEUTPOHOB U 2HEPTus cBA3M Ecp sapa paBHa 26,3 M»aB.

Bapuanr 6

1. ITo 1ByM OECKOHEYHO JITMHHBIM MPSIMBIM ITapajuIeIbHBIM MPOBOIaM TEKYT TOKH CHIION |1 =
20A u |2 = 30A B MpOTHBOIIOIOKHBIX HaNpaBiIeHUsX. Paccrosiane d Mex Iy mpoBOAaMH PaBHO
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20cm. BpluncinTe MarHUTHYIO MHAYKIUIO B B Touke, ynaneHHOW — Ha 1 =25 cm oT nepBoro u
Ha I'2 = 40 cm OT BTOPOTo MPOBOJIA

2. MarauTHast UHAYKIUS B OIS MEXIy MOJIFOCaMH JBYXIIOIIOCHOTO TeHepaTopa pasHa 0,8 7.
Porop umeer N = 100 ButkoB miomansio S =400cam’.OnpenenuTs 4acToTy N BpauleHUs

SIKOPS, eCII MAKCUMAIbHOE 3HaueHue .4.c. uanykumn £, =200B.

3. OOMOTKa TOpoHia C HEMAarHUTHBIM CEpJCYHUKOM UMeeT N=10 BUTKOB Ha KaXAbli CAHTUMETP
JunHBL. OTpeIennTh INIOTHOCTD SHEPTUU W TIOJIS, €CITU 0 0OMOTKE TedeT ToK I=16A.

4. B omsite FOHra paccrosane d mexay miensmu paBao 0,8 mm. Ha xakom paccrosuuu | ot
IIeNeH CIelyeT pacloiokKHUTh IKpaH, 4To0bI mmpruHa b uHTepdepeHImoHHOol MOJI0CH 0Ka3anach
paBHOI 2 mMm? (A =640mm)

5. CKOJIBKO IITPUXOB HAa KKl MHJUIUMETP COJCPKHUT TU(PPAKINOHHAS PELIETKA, €CIU MPU
HaAOJII0JICHUU B MOHOXpoMaTudeckoM cBeTe(A=0,6MKM), MaKCUMyM MSTOTO MOPSIKAa OTKJIOHEH
Ha yros (¢=18°7

6. Yrom o MexAy IUIOCKOCTSMU MPOIMYCKaHUS MOJsIpU3aTopa M aHaiausaropa paBeH 45 °. Bo
CKOJIbKO pa3 YMEHBIIUTCS WHTEHCHUBHOCTh CBETA, BBIXOALIETO M3 aHAIMW3AaTOPa, €CIH YTOJ
yBenuautest 10 60°7?

7 BcenenctBue n3MeHEHHsI TeMIIepaTypbl aOCOMIOTHO YEPHOTO Tella MAKCUMYM CIIEKTPaIbHON
wiotHocTH (R T)max cMecTmiics ¢ A1 =2,4 MkMm  Ha A= 0,8 mkm. Kak W BO CKOJIBKO pa3
M3MEHUJIACh SHEPreTHYecKas CBETUMOCTh R3 Tenma M MakcuMasbHas CIEKTpalibHAas IUIOTHOCTh
SHEPreTU4eCKON CBETUMOCTHU?

8. Ha mMHKOBYIO IJIACTHHY MajacT MOHOXPOMATUYECKUH CBET C JUTMHON BOJHBI A= 220 HM.
OmnpenenuTh MaKCUMAIbHYIO CKOPOCTh V., (OTOIIEKTPOHOB.

9. CnytHuK B (popMe ImIapa JBMXKETCS BOKPYT 3eMJIM Ha TaKOH BBICOTE, YTO IOIJIOLICHHEM
COJTHEYHOT0 CBeTa B arMocdepe MOxHO mpeHeOpeusb. Juamerp cmyrHuka =40 M. 3Has
Kl

M c
OTPa’KaeT CBET, OTPE/ICIUTD CHITY JaBlIeHHs F COTHEUHOTo CBETa HA CITYTHHK.

10. Kakast nomnst snepruu potoHa npu 3¢p¢dext KoMmntoHa npuxoauTcst Ha 3JIEKTPOH OTAAYH, €CIIU
doron mperepnen paccesHue Ha yron 6=180°? Dueprus & ¢(oToHa A0 paccesHUs paBHA
0,255M»5B.

11. Haiitu HaubobIIyt0 Amax ¥ HAUMEHBIIYIO Amin JUIMHBI BOJIH B NI€PBOM MH(PAaKpacHOH cepuu
criekTpa Bojopoa (cepuu Ilamena).

12. AtomHoe sapo, nornotusuiee y-potoH (4=0,47 M), IpUILIO B BO30YKIEHHOE COCTOSIHUE U
pacmaioch Ha OTHENbHBIE HYKJIOHBI, pa3lieTeBIIMECS B pas3Hble CTOpoHBI. CymMmapHas
KHHeTHueckas sHeprus 7 HyksioHoB paBHa 0,4 MaB. Onpenenuts sHepruto cBs3u Ecs sapa.

COJIHCYHYIO MOCTOAHHYIO C= 1,4 U IpUHUMast, 94TO IMOBCPXHOCTH CITYTHHUKA ITOJIHOCTBRO

Bapuanr 7

1. TTo nByM OECKOHEYHO JUTMHHBIM IMapajieibHbIM MPOBoAaM TekyT Toku cuinoit |, =204 u

I, =304 B oxnom HampaBnenun. PaccrosHue d mMexay npoBosamu paBHO I0cm. Bbruncnuthb
MarHUTHYIO MHAYKIHIO B B TOYKe, YaIEHHON OT 000MX MPOBOIOB HA OJJUHAKOBOE PACCTOSTHUE I
= 10cm.

2. B omHOpoAHOM MarHMUTHOM Tone ¢ uHAyKnued B = 0,35 Tn paBHOMEpPHO C YacTOTOMN

n = 480mun" Bpaiaercs pamka, conepkamiasi N = 1500 BuTkoB miomanpio S = 50cam?. Ochb
BpAILICHUS JIEKUT B IJIOCKOCTH PaMKH W MEPHEHAUKYJISpPHA JIMHUSAM UHAYKUIHUH. OnpenenuThb

MaKCUMAJIbHYIO 3.4.C. MHAYKIUH E BO3HHUKAKOIYIO B paMKe.

max 2
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3. O6moTKka Topousa conepkKuT N=10 BUTKOB Ha KaKIbIH CaHTHUMETpP ATUHBI. CepIedyHUK He
maruuTHbI. [Ipu kakoit cuie Toka | B 0OMOTKe IIIOTHOCTH HEPTUHM W MAarHMTHOTO I0JIS paBHA
1 Tox/m>?

4. Paccrosiuuu d Mexay aByms mesissMu B onsiTe FOHra paBHo 1 mwm, paccrostaue | ot mmeseit 1o
9kpaHa paBHO 3 M. OnpenenuTh JJIHHY BOJHBI A, HCIYCKAEMOW HCTOYHUKOM
MOHOXPOMATHYECKOTO CBETa, €CJIM IUPUHA D mostoc naTepdepeHin Ha FKpaHe paBHa 1,5 MM.

5. Ha menp mmpuroi a=0,1 MM mamaeT HOpMaJIbHO MOHOXpoMaTtudeckui cBeT (A =0,5 MkMm).
3a 1mesbplo nomelieHa coobuparomias JIMH3a, B (POKaIbHOM IMIIOCKOCTH KOTOPOIl HAXOAUTCS SKpaH.
Yro Oyner HaOIOAATHCS HA HKPAHE, €CIM yrod ¢ audpakuuu paseH: 1) 1775 2) 43",

6. Bo ckompko pa3 ociabnsercs MHTCHCUBHOCTH CBETA, MPOXOJSIIETO Yepe3 JBa HHUKOJS,
IUTIOCKOCTH TIPOIYCKaHMs KOTOPBIX oOpasyror yronm « =30°, ecnu B KaXJOM M3 HHUKOJEH B
otnenbHoCTH TepseTcs 10% MHTEeHCHBHOCTH MaJAl0LIEro Ha HEro ceeTa?

7. Ilpm yBenmuueHHH TepMOAMHAMHUYECKOHW Temrieparypbl T 4epHOro Tena B JaBa pas3a IJIHHA

BOJIHBI /lm , Ha KOTOPYIO MPUXOAUTCA MAKCHMYM CHGKTpaﬂbHOﬁ IIJIOTHOCTH 3HCpF€TI/I‘ICCKOI>'I

ceerumoct (R 1) ymenbimiaack Ha A4 =400 HM. OnpeaenuTh HAYaIbHYI0 U KOHCYHYIO

max
temneparypel T, u T, .

8. Hnsa mpekpamenus ¢oroddderra, BHI3BAHHOTO OOIyYEeHUEM YIbTPA(PHOIETOBBHIM CBETOM
MJIATUHOBOM ITUTACTHHKH, HYXHO TPWIOXKHUTH 3aJCP>KUBAIOIIYI0 PA3HOCTh TMOTEHIIUAJIOB

U, =3.7B. Eciin nnatiHOBYIO IIACTHHKY 3aMEHUTDH JPYTrO IUIACTHHKOM, TO 331ep)KUBAIOILYO

pa3HOCTh TOTEHIMAJIOB mpuueTcs yBenuunth 10 6 B. Omnpemennts pabory A BbIXOAA
3JIEKTPOHOB € ITOBEPXHOCTHU ATOM IUIACTUHKHU.

9. Ha 3epkanblie ¢ MAEaTbHO OTpaXAIOIIEl MOBEPXHOCTHIO miomanpio S=1,5 cM? mamaer
HOPMAJIBHO CBET OT IEKTPUYECKOW Ayrd. ONpenenuTs UMIYJIbC p, NOJYyUYEHHBIH 3€pPKaJIbLIEM,
€CJIM TIOBEPXHOCTHAs IJIOTHOCTh IOTOKA M3JIY4YEHMs ¢, NAJArOIIEero Ha 3epkaible, pasHa 0,1
MBT/M? , IPOJOIKUTENEHOCTL 06myueHus t=1 c.

10. ®oton c¢ smeprueit £=0,25 Mb>B paccesiics Ha CBOGOJIHOM 53JeKTpoHe. DHeprus &'
paccestHHOrO (hoToHa paBHa 0,2 M3B. Onpenenuts yron paccesHus 6.

11. Boeruncnuth sHepruto & (QOTOHA, HMCIIYCKAa€MOro IpH IEpexoJie JIEKTpOHAa B aToMe
BOJIOPOJia C TPETHETO SHEPTETUUECKOIO YPOBHS Ha MEPBBIN.

12. Kakyro HauMEHBIIYIO JHEPrut0 E HYXHO 3aTpaTUThb, YTOOBI pPa3ACiUTh Ha OTAC/IbHBIC

7
Be ? Mouemy nns snpa Gepunnus 3Ta sHEprus MeHbIIe, 4eM Jls sSapa

70 -
HYKJIOHEI s7pa 3LI u ,

JIUTUS?

Bapuanr 8

1. Ilo KOHTYpY B BHJE€ PaBHOCTOPOHHEIO TpeyrosiibHHKa ujaeT Tok cuiol | = 40A4. JInuna a
CTOpPOHBI TpeyroilbHUKa paBHa 30cm. Onpenenuth MarHUTHYIO HWHAYKIHIO B B TOouke
MepPECEUCHHS BHICOT.

2. Pamxa mmomaneio S =200cm® paBHOMepHO Bpamaercs ¢ uacToto N=10c™
OTHOCHUTEIIEHO OCH, JieXallei B TUIOCKOCTH pPaMKHU W TEPIECHIUKYISIPHO JTUHUSAM HHIYKIIUU
oJHOpoHOTO MarHutHOro mojsi (B = 0,2Tn). KakoBo cpeaHee 3HAUYEGHHE 3.11.C. WHIYKIIUU
< E; > 3a Bpems, B T€Y€HHE KOTOPOrO MarHUTHBIN MOTOK, MPOHU3BIBAIOIINI paMKy, H3MEHUTCS

OT HYJI 0 MaKCUMaJIbHOTO 3HaUEHUs?

3. Karymka uHayktuBHOCTBIO L=1 MI'H M BO3AyIIHBIA KOHAEHCATOp, COCTOSALIMHA W3 JBYX
KPYIJIbIX IUIaCTHH auamerpoM D=20 cM Kaxaas, COSIMHEHBbI MapaienbHo. PaccrosHue d
MEXy TUTacTHHaMU paBHO 1 cM. Omnpenenuts nepuos 7' KoiaeOaHu.
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4. Paccrosare 0 MEXIy IByMs KOTepeHTHBIMH McTouHHKaMu cBeTa (A = 0.5Mkm) pasuo 0,1
mM. PaccrostHue b Mexay uHTEppEepeHIIMOHHBIMU IMOJOCAMU Ha JKpaHe B CPEIHEH YacTH
UHTEpHEPEHIIMOHHON KapTUHBI paBHO 1 cMm. OmpenenuTh paccTosiHue | OT MCTOYHHMKOB [0
JKpaHa.

5. Ha y3kyro menp nagaer HopMajJbHO MOHOXPOMATHYECKUI CBET. YTOI ¢ OTKJIOHEHMs Iy4KOB
CBETa, COOTBETCTBYIOIIUX BTOPOH CBeTJION IudpakIMOHHOW Tmosoce, paBeH 1°. CKOJBKUM
JUTMHAM BOJIH T1aJIal0IIETO CBETa paBHA IIMPUHA eI’

6. [LracTHHKY KBapIia TOMMHHON O,=2 MM, BBIPE3aHHYIO MEPHCHIUKYISAPHO ONTHYCCKOM OCH,
MOMECTHJIM MEXJYy NapayieIbHBIMU HUKOJISIMH, B PE3yJbTaTe€ YEro IJIOCKOCTh MOJSPHU3ALUN
cBeTa TOBepHynack Ha yron ¢ =53°. Onpenenuts TONIMHY d, mIaCTHHKH, HpU KOTOPOM
JTAHHBII MOHOXPOMATHUYECKUI CBET HE MTPOXOJUT YEPE3 AHAIU3ATOP.

7. DTaloOH €IWHUIIBI CWJIBI CBETa — KaHJeJa — IPEACTABISICT COOOW TMOJIHBINA (M3Tydaromui
BOJHBI BCEX JUIMH) M3IydaTelb, MOBEPXHOCTh KOTOpOro miomams S=0,5305 mm°  umeer
temrneparypy U 3arBepaeBaHus 1iaTuHbl, paBHyro 1063 °C. Onpenenuts MOIMHOCTH P
U3ITy4yaTens.

8. Ha noBepxHocTh nuTHs nagaeT MonoxpoMatuueckuii cBet (A =310 um). UToObI ipekpaTuTh
SMUCCHUIO 3JIEKTPOHOB, HYKHO MPHJIOXKHUTH 3aJepKUBAIOLIYI0 pa3sHOCTh moTeHimanioB U He
menee 1,7 B. Onpenenuts paboTy Bbixona A.

9. Ilorok sueprun @, , n3mydaeMblii IEKTpHUYECcKoi nammnoii, pasen 600 Br. Ha paccrosuuu r=1

M OT JIaMIIbl MEPHCHANKYJISIPHO MAJAIONIMM JIydaM PAacIOOKEHO KPYIJIoe IUIOCKOE 3epKaliblie
AnaMETpoOM d:2 CM. HpI/IHI/IMaFI, YTO U3JTYYCHUC JIAMIIbl OAMHAKOBO BO BCCX HAITPABJICHUAX U YTO
3epKalblie MOJHOCTBIO OTpaXKaeT MaJAlOIIMii Ha HEro CBET, ONPENeNUTh CUily F CBEeTOBOro
JaBJICHHS HA 3epKaJIbIIe.

10. Yron paccesaust € portona pasen 90°. Yron otmaun @ snextpoHa paseH 30°. Onpenenutsb

9HEepruro € majaromiero (GpoToHa.

11. OnpenenuTs HAUMEHBIIYID & min U HAHOONBIIYIO & max OJHepruu (¢GOTOHA B
yIbTparoIETOBOM cepuu criekTpa Bojgopoaa (cepuu Jlaitmana).

12. Onpenenuth sHepruto E, KoTopas BBIIEIUTCA IpU 00pa30BaHUM U3 IPOTOHOB U HEUTPOHOB

4 o
sinep renust , HE maccoit m=1r.

Bapuanr 9

1. Ilo xoHTYpYy B BHIE KBaapaTa uaet Tok cwioi | = S50A. JInuHa a cTOpOHBI KBajapara paBHA
20cm. OnipenenuTh MarHUTHYIO HHIYKIUIO B B TOUKe NepeceueHus AuaroHasiei.

2. B 01HOpOIHOM MarHUTHOM ToJie ¢ uHAykuuen B = 0,4Tn B mi10CKOCTH, EPIIEHANKYISIPHON
JIMHHUSM WHAYKIUH TOJs, Bpamaercsi cTepxeHb nHOi | = I0cm. Och BpamieHus: OpOXOAUT
yepe3 OJMH M3 KOHIIOB cTepxkHsA. OmnpenenuTh pa3HOCTh MOoTeHnHanoB U Ha KOHLAX CTEpKHS
TIpy YacToTe BpamieHus N =16¢c™".

3. Kongencarop snexrpoeMkoctbio C=500 nd coequHeH napauielbHO C KaTYIIKOH JTMHOU
|=40cM w mmomamelo S cedeHms, paBHOH 5 cm°. Karymka comepxut N=1000 BHTKOB.
Cepaeunuk HeMarHuTHbIA. Haliti mepuon T koneGaHuit.

4 Haiftu Bce qmHbI BoiH Buaumoro csera ( or 0,76 mo 0,38 Mxm ), koTopsie OyayT: 1)
MaKCHUMaJbHO YCWJIEHBI, 2) MaKCUMaJbHO OCJA0JeHbl NMpPH ONTHYECKOW pPa3HOCTH XoJa A
UHTEepPEPUPYIOIINX BOJIH, paBHOH 1,8 MKM.

5. Ha menp mwmpunoit 0,05 MM magaer HoOpManbHO MOHOXpomatuueckuil cBeT (A = 0,6 Mkm).

OnpenenuTts yroia ¢ Mex1y NepBOHavYaIbHBIM HAIPaBJICHUEM ITy4Ka CBETa U HAIPaBJIEHUEM Ha
YETBEPTYIO TEMHYIO JUPPAKIIMOHHYIO TTOJIOCY.
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6. HuxotuH (4mcTas >KUAKOCTh), COJCPIKAIIMICS B CTCKISHHOW TpyOke mmuHOH d=8 cwm,
TIOBOPAUMBAET MIOCKOCTh MOJIAPU3ALMH JKEITOTO CBETa HaTpus Ha yron ¢ =137°. IlnoTHOCTH

KI'
nukotuHa p =1,01x10° — - Onpezenuts yuenbHOE BpalieHue [a] HIKOTHHA.
M

7. MakcumanbpHas CIIEKTpalibHasi IUIOTHOCTh dHepreTndeckoil cBetuMoctd (R ;) . YEPHOrO

Bm
Tena pasHa 4,16-10" —- . Ha kakyo JutnHy BOJIHBI A, ona npoxomutcs?
M

8. Kakast mosist sHeprum (OTOHA M3pacxo/0BaHa HAa pabOTy BBIPhIBaHUS (POTOIIEKTPOHA, €CIU
KkpacHas rpanuna ¢orodpdexra A,=307 HM M MakcuMallbHas KUHeTHueckas sHeprus T

doToanekTpoHa paBHa 1 »B?

9. OmpenenuTh MOBEPXHOCTHYK IUIOTHOCTH | IOTOKa >HEpruM W3IydeHHWs, NaJaromIero Ha
3€pKaAJIbHYIO TIOBEPXHOCTh, €CJIM CBETOBOE JIaBJICHUE P MpU NEPIEHIUKYISIPHOM MaJeHUU JTyden
paBHo 10 mkl]a.

10. ®oron (4=1 M) paccesyicst Ha CBOOOTHOM AIIeKTpoHE oA yriioM #=90°. Kakyro moito cBoei
SHepruu (HOTOH nepeaan IEKTPOHY?

11. ATomapHBIif BOIOPOA, BO30YK/IEHHBIM CBETOM OIPEIEICHHON JUIMHBI BOJIHBI, IIPU IIEPEX0JIE
B OCHOBHOE€ COCTOSIHME MCITyCKaeT TOJIBKO TPHU CIIEKTpajbHble JUHUU. ONpEenesInTh IIMHbI BOJIH
ATUX JIMHUU U yKa3aThb, KAKUM CEpUSM OHU IIPUHA]JIEKAT.

12. Kakyto HauMEHbIIYIO S3HEPIHI0 £ HYKHO 3aTpaTUTh, YTOObI OTOPBATh OAMH HEHTPOH OT spa

14
asorTa | N 2

Bapuant 10

1. [lo ToHKOMY MPOBOJY, M30THYTOMY B BHJE NPSMOYroJbHUKA, TedeT Tok cmioi | =60A.
Jnmuabl cropoH mpsiMoyroisHuka paBHel @ = 30cm um b=40cm. Onpenenuts MarHUTHYIO
WHAYKIMIO B B TOYKE NMEpPECeYCHNUs JUaroHaIeH.

2. TlpoBosiouHBI BUTOK paauycoM r = 4 cm, umetoumii conpotusienue R = 0,01 Om,
HaXOJUTCSI B OAHOPOJHOM MarHuTHOM nojie ¢ uHaykuueit B = 0,04 Tna. IlnockocTe pamku
cocrapisier yron o = 30° ¢ nuHusIMHA MHAYKIHH Tonst. Kakoe konmuuecTBo anektpudectBa Q
IPOTEYET MO BUTKY, €CIIM MAarHUTHOE I10JI€ HCUE3HET?

3. KonebaTenpHBIN KOHTYp COCTOHMT M3 KaTyIIKH WHAYKTHBHOCThIO L=20 MKI'H U KOHAEHCcaTOpa
anekTpoeMKocThio C=80 H®. BennunHa eMKOCTH MOXKET OTKJIOHATHCS OT YKa3aHHOTI'O 3HAaYEHHUs
Ha 2%. BBUHCIUTH, B KaKUX Mpeaeliax MOXKET HM3MEHSTHCS JIMHA BOJHBI, Ha KOTOPYIO
PE30HUPYET KOHTYP.

4 Kakoe HammeHnsbliee unciao N IITPUXOB JIOJDKHA COJEpKaTh AU(PAKIMOHHAS PEIIeTKa,
4TOOBI B CIIEKTpE 2-TO MOPSAIKAa MOXKHO ObUIO BHJETHh pa3feNbHO JBE JKEJIThIe JUHUU HATPHS C
nmuHamu BomH A, =589.0um m A, =589.6um? Kakoa mmuua | Takoit pemietkw, ecnm
MOCTOSIHHAS pemieTku d=5 Mkm?

5. Ilnockas cBeToBasi BOJHA MaJaeT HOPMajbHO Ha Auadparmy C KpyrislM oTBepcTueM. B
pe3ynbrare Au(PaKIuU B HEKOTOPBIX TOYKaX OCH OTBEPCTHS, HAXOSIIIUXCS Ha PACCTOSHUSX D
OT €ro IIeHTpa, HaOIOJAIOTCS MaKCUMyMbl HHTEHCHMBHOCTH . 1) [lomyuuts Bun (yHKIHH
b= f(r, A, n), rJie r-pagnyc OTBEpCTHUs ; A -IUIMHA BOJIHBI; N-4UCIIO 30H DpeHess, OTKPhIBAEMBIX
JUIS JAaHHOW TOYKH ocu OTBepcTHus. 2) Caenarth TOXe caMo€ I TOYeK OCH OTBEpPCTHS, B
KOTOPBIX HaOJII01aeTCsl MUHUMYMBbI HHTEHCUBHOCTH.

v v 3 >
6. PactBop rmoko3sl ¢ MaccoBod koHueHTpamuedn C, =280 kr/m~, cozpepxauuiics B
CTEKJIIHHOW TpyOKe MOBOpAauYMBaeT IUJIOCKOCTh MOJSPU3ALMK MOHOXPOMATHYECKOIO CBETa,
— 0
IPOXOJSIIETO Yepe3 ITOT PAacTBOP, Ha yron ¢, =32° . Onpeneauts MacCoBYI0 KoHIEeHTpanuto C
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, TIIOKO3BI B JPYrOM pacTBOpE, HAIUTOM B TPYOKY TaKoOH kK€ JJHMHBI, €CIH OH IOBOPAYMBAET

MJI0CKOCTb MOJISIPU3ALMK Ha yron ¢, =24°,
7. Temneparypa uepHoro tena paBHa 2 kK. Omnpemenuth: 1) CnekrpaiabHYH TUIOTHOCTH

SHEPreTHYCCKOil CBETUMOCTH (I, ) JUIS [UIMHBI BOJIHBI A =600 HM; 2) DHEPreTHYECKyIo

cBeTUMOCTh R, B mHTepBaie 1uuH BoiH 0T A4, =590 M 10 A,=610 um. [IpuHATE YTO CpenHss

CHEKTpalbHAasl TUIOTHOCTh JHEPIreTHYECKOW CBETHMMOCTH Tella B OSTOM HWHTEpBaJEe paBHA
3HAYCHHIO, HaWJICHHOMY JUIS JIIMHBI BOJIHBI A =600 HM.

8. bymer mm wnHaOmonatbcs (HOTodPQeEeKT, eciu Ha TOBEPXHOCTh cepedpa HampaBHUTh
yIBTPapUOIECTOBOE U3ITYUCHHE C JTMHHOU BOTHBI A =300 HM.

9. OnpenenuTh SHEPTETUIECKYIO OCBEIICHHOCTh (00Iy4eHHOCTh) E, 3epKanbHOM MOBEpXHOCTH,

€Clu JaBlieHHe, Mpou3BoauMoe u3nydenueMm, p=40 mxlla. M3nydeHue majgaer HOpMajabHO K
MOBEPXHOCTH.

10. Inuna BoaHb! A GoTOHA paBHA KOMOTOHOBCKOH /uinHE Ac 3NekTpoHa. ONpeneianuTb YHEPTHI0
& u ummynsc p HoToHa.

11. ®otoH ¢ sHeprueir & =16,5 5B BbIOWI A7IEKTPOH U3 HEBO3OYKIEHHOTO aToMa BOAOPOJA.
Kakyto ckopocts U Oyner uMeTh 3JIEKTPOH BJANIU OT sapa aTroma?

12. HaifTu MUHMMaNbHYIO 2HEpPru0 E, HEOOXOAUMYIO IJi yAaJeHHUS OJHOTO MPOTOHA U3 sijpa

14
asora | N .
Kputepuu oneHuBaHusi KOMIETEHIUIA
OueHka Kpurepuit
5 Boinonneno Bce 3amauu. Ilpu pemienun 3amady MOTryT OBITH JOIYIIEHBI
BBIYHMCIIUTEIIbHBIE OMMOKH, HE BIUSIOIIME HA X0/ PEIICHUS 3aa4H.
4 Bremonneno 10 3amau. [lpum pemieHuu 3amad  MOTyT OBITh JIOMYIIEHBI
BBIYMCIIUTENLHBIC OMMOKH, HE BIMSIONINE HA XOJI PEIICHUS 3a]1avH.
3 Bemonneno 8 3amau. Ilpu pemenun 3amad  MOTyT OBITh  JIOMYIICHBI
BBIUMCIIUTENLHBIC OMMOKY, HE BIIUSIONINE HAa XOJI PEIICHUS 3aJIa4u.
2 OcTaJIbHBIE CITyYau.
CocraBurenb I'.'U. CepenxunoBa
(moamuce)
« » 2017 r.
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MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPAIINN
DenepanbHOE TOCY1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHUE BBICILIEI0 00pa30BaHuUs
«CEBEPO - KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»

HHcTuTyT cepBuca, Typusma u nu3saitna (punman) B r. [Iaturopcke

YTBEPXKIAIO:
3aB. kadenpoit «PU3NKHU, HIEKTPOTEXHUKH
U DJIEKTPOIHEPTeTUKI»
A.B. IlepmsikoB
«_» 2019 .

KoMmieKkT TecTOBBIX 3a1aHul

IO JUCLHMIIIIMHE «Du3nKa»

Tema 1. Knnemaruka

Ba3zoBblii ypoBenb: Tecthl 1 — 20
IoBbIIeHHBIH ypoBeHb TecThI 21 - 26

o 2 o
1. YpaBHeHME IBUKEHHS MAaTEPHAIBHOW TOYKH X = 4+ 2t— O,5t . Haiitn yckopeHne B MOMEHT

spemern t = 2C:
1) —6Mm/c’: 2) —1m/ c?; 3) 2,5m/c?; 4 —4mlc’.

2. Kamens manaet ¢ BeicoTsl 2000M 6e3 HavanmsHOM ckopocTH. CKOIBKO BPEMEHH OH TaaaeT?

1) 10c; 2) 5c; 3) 20c; 4) 30c.

3. Touka JABMKETCS COTJIACHO ypaBHeHMI0 X = At + Bts, rae A=6m/c . B= —0,125M / C3

. Haiitu ckopocTs uepes 3c.

1) —3,725m/c; 2)2,625m/c; 3) Om/c; 4)—2,625m/ c.

4. HaiiTu moiaHOE BpeMs JBUKEHUS Tejia, OpPOIICHHOT'O BEPTUKAIEHO BBEPX CO CKOPOCTHIO 20m/ c:

1) 10c; 2) 4c; 3)16¢; 4) 34c.

5. ABTOMOOWIb ABMXETCSI CO CKOPOCTHIO 12kmly pPaBHOMEPHO 3aTOPMO3UI U OCTaHOBMIICA uepes 20
cek. KakoB TOpMO3HO#1 mysib aBTOMOOMIIS?

1) 72m; 2) 144.m; 3) 200mm; 4) 400m.

6. Kak mBmwkeTcs Telmo, €CIM €ro IyTh ONUCHIBAETCS ypaBHCHHEM S=At-Bt?, rne nocrosiHaple A>0 U
B>0?

1) paBHO3ameIIEHHOE;

2) paBHOMEPHO;

3) paBHOYCKOPEHHO;

4) ¢ mepeMeHHBIM TI0 3HAKY YCKOPECHUEM.

7. JIBWKeHHMEe MaTepHalbHOM TOYKM 3aJaHO ypaBHeHMeM X=At+Bt% rme A=2 wm/c, B=-0,05 wm/c2

Onpenenauts MOMEHT BPEMEHH t, B KOTOPBIN CKOPOCTh TOYKH PaBHA HYJIIO:
1) 20 c; 2) 10 c; 3)30c; 4) 40 c.
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8. TpaexTopHsi Tela ONMCHIBAeTCS ypaBHeHMeM S=5+6t—3t% Kakoii W3 NpUBEIEHHBIX HMKe IpadUKOB
BBIpa)kacT 3aBUCHMOCTb CKOPOCTH OT BPEMEHU?

v, M/ v, M/C L, M/C
6 12
4 1 8 3
2 4
O 1 2 3 0

9. Kakas u3 MPUBCACHHBIX HUXKE q)OpMyJ'I COOTBCTCTBYCT OIMPECACICHUIO y'CKOpeHI/IH?

_a:—d__l;. a—ﬁ. a—U_Z. %
1) a= dt ’ 2) R 3) g’ 4)a:?

10. Kakue 3 npuBeIeHHBIX 32aBUCHMOCTEH OMMCHIBAIOT PABHOMEPHOE ABMKEHHE? S — MPOWICHHBIN MMyTh,
t — Bpems
1) S=2t+3; 2) S=5t* 3) S=3+t7; 4) S=5+2t-2t2.

11. Kakue 13 npuBeIEHHBIX 3aBUCUMOCTEH OMKICHIBAIOT PaBHOYCKOPEHHOE ABIDKEHHE? S — MPOUICHHBIN
yTh, t — Bpems
1) S=2t+3; 2) S=5t%; 3) S=3t; 4) S=5+2t-2t2,

12. Kakvie U3 MpUBENCHHBIX 3aBUCUMOCTEH OIMCHIBAIOT PABHO3AMEJICHHOE IBIDKEHHE? S — IPOHIeHHBIN
yTh, t — Bpems
1) S=2t+3; 2) S=5t%; 3) S=3t; 4) S=5+2t-2t2

13. ¥V aBroOyca npu ckopocTd 12 M/c TOPMO3HON IyTh OKa3aJicsi paBHBIM 54 M. CKOJIBKO CEKYH]I TOCIie
Hayaja TOPMOKEHHSI aBTOOYC LIEN 10 OCTAHOBKHU?
1)9c; 2)4,5¢c; 3)10¢; 4)2c.

14. Tlo rpaduKy CKOPOCTH OIIPEACTUTh YCKOPEHHE Tela ¥ HalucaTh ypaBHeHHe 3aBUCHMOCTH L(1):

1) 0,5 m/c2, v=1+0,5t; v, M/C
2) 0,75 m/c?, v=1+0,75t;

4
3) 0,5 m/c?, L=1+0,25t2

4) 1 m/c?, v=1+0,5t. , /
7~

15. HaiiTu CKOpPOCTh PaBHOMEPHOTO IBMXEHHSI TOYKH II0

OKPY>)KHOCTH pajanyca R=10m, ecin HOpMAaJbHOE

A

yckopenue d, = 4,9M/CZ: 0 9 4 5 ? c
ylmlc. 249mlc. yll3ml/c. 53.275mlc

16. JIBwkKeHHE MaTepHAbHOW TOYKH 110 OKPYKHOCTH pajuyca R=4m sanano ypaBHEHHEM
Q= A+Bt+Ct2, rae Alepad, B:—lpad/c, C :1pa0/02. Haittu

TaHTEHIINAIBHOE YCKOPEHHE:
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1)3,8m/c*; 2)6,2paol ¢*; 3) 8m/c’; 4 4dpaol c*.

17. Huck pamnyca R =20cMm Bpamaercs cormacuo ypasHeHuio Q= A+ Bt + Cts, rue
A= 3paa, B= —25]9616/6, C= O,lpa()/ CS. Haiitu HOpMallbHOE YCKOpEHHE IUCKA
sepes £ =10C:

1)0,5paolc®;  2—3,2mlc’; 3)3padl c?; H5mlc*.

18. Teno OporeHo mox yriioMm (X K ropu3oHTy. [Ipu kakoMm 3HadueHUU (X TEJO MPOJICTUT HAUOOJbIIIee
paccrosiHue?

1) 30°; 2) 60°; 3) 45° 4)15°.

19. Teno OporieHo co ckopocThio 3 M/c mof yrioM 30° kK ropu3oHTy. UeMy paBHO BpeMsl IoJbeMa Tena

10 HauBkiciiei Touku? (g=10 m/c?):
1)0,15¢; 2)0,3¢c; 3)0,073 c; 4)1,5¢c.

20. Teno OpomieHo noa yriom 60° Kk TOpU30HTY cO ckopocThio 10 m/c. UeMy paBHa ropH30HTaJIbHAS

COCTaBIISIONIAst CKOPOCTH B MOMEHT BpemeHu t=1 c?
1) 5 m/c; 2) 4 m/c; 3) 2,5 m/c; 4) 6 m/c.

—

21. Ha pucyHkax u300paskeHBI: TPACKTOPHS JBWKEHHSI, BEKTOPHI CKOpOcTH U U TMOJIHOTO YCKOPEHUS

—

A MarepuanbHON TOUKM A. VKaKHUTE HOMEP PUCYHKA, Ha KOTOPOM IPABUIBHO TTOKA3aHO HAIPABIECHUE
BEKTOPA MOJHOTO YCKOPEHHUS, €CIIN ABMKEHHE TOUKH TPOUCXONT C 3aMeICHUEM:

a A U AU A D A QD
TNENCNR
1 2 3 4

22.Yto xapakTepu3yeT LEHTPOCTPEMUTENIbHOE YCKOpEeHHe?

1)6GBICTPOTY U3MEHEHHS BEKTOpa CKOPOCTH 10 BEJTNYHHE;

2)0OBICTPOTY M3MEHEHHSI BEKTOpPa CKOPOCTH 110 HATIPABJICHHUIO,

3)0BICTPOTY NPUOIVKEHHS TeTa K LIEHTPY OKPYKHOCTH;

4)OBICTPOTY U3MEHEHUS BEKTOPA YIJIOBOM CKOPOCTH MO HAIIPaBJICHUIO.
23.Kak HampaBieHO UEHTPOCTPEMUTEIBHOE YCKOPEHUE?

1)B1onb BEKTOpa CKOPOCTH;

2)TepIeHINKYIISIPHO BEKTOPY CKOPOCTH;

3)ompenenseTcs N0 NpaBuily OypaBUnKa;

4)onpenensercs Mo NpaBUITy JIE€BOH PYKH.

24 Yto xapakTepu3yeT TaHIeHIIHaJIbHOEe YCKOpeHne?
1)0OBICTPOTY M3MEHEHHS BEKTOPA CKOPOCTH 10 BEINYNHE;
2)0OBICTPOTY U3MEHEHUS BEKTOpPa CKOPOCTH TI0 HATIPABIICHUIO;
3)OBICTPOTY ymaleHus Tena OT IICHTPa OKPY>KHOCTH;
4)0BICTPOTY U3MEHEHUS TAHT€HCA YTJIa CKOPOCTH JABHKCHUSI.

25.Kak HampaBIeHO TaHTCHIIUATLHOE YCKOPEHHE?
1)B10JIE BEKTOPA CKOPOCTH;
2)IIepIEeHIUKYIISIPHO BEKTOPY CKOPOCTH;
3)ompenensercs 1o MpaBUiTy OypaBUnKa;
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4)orpenenseTcs 1Mo MPaBIITy MPABOH PYKH.

26.Yactuna ABHXKETCS MO KPUBOJIHMHEHHOHN TpaekTopuu. Kak HampaBieHa cKOpocTh B JrO0OH TOYKe
TpaeKTopuu?

D)ITo xacaTensHOM K TPAEKTOPHH;

2)I1o HOpMalK K TPaeKTOPHUU;

3)Ilox yrioMm K KacaTeIbHOM;

4)Bronp psiMOH, COeTUHSIONIEH HAYATFHYI0 U KOHEUYHYO TOUYKH TPACKTOPHH.

Tema 2. JIluHaMHKA.

Ba3oBbiii ypoBenb: Tectsl 1 — 12
IoBbImeHHBIH ypoBeHb TecThl 13 - 16

1. Haiitu cumy, ZIeHCTBYIOIIYI0O Ha TeJlO Maccoll 2Kr, JBHXYLIErocs COIJIAaCHO YpPaBHEHHIO

x:A+Bt+Ct3, me A=1wm, BZ—ZM/C, C=1ulc’ yepes 3¢ OT Hauyana

JBIDKCHUS

1)36 H; 2)18 H; 3)44H; 4)48 H.

2. BBIUKCIHTE MAKCUMAJIbHYIO CKOPOCTh aBTOMOOMJIS, €AYIIEro MO 3aKPYIICHHUIO mocce paauyca 200Mm,
eci KO3 GUITMESHT TpeHus KoJiec o gopory 0,1:

1)20m/ c: 210m/ c; 3)5,6m/c; H141m/ c.

3. ABTOMOOMIB Maccoil 5T ABMXKETCS CO CKOPOCTBHIO 1OM/ C 1o BeIMyKIOMYy MocTy. HaWtn cumy
JIaBJICHUSI HA MOCT B €0 BEpPXHEH YacTH, €CIIH PaAnyC KpUBU3HBI MOCTa SOM:

1) 60xkH ; 2) 40xH ; 3)10xH ; 4) 50xkH .

4. IlnaBag moz BOXOM, KUT pa3BUBAET MOLIHOCTh 6 KBT IUIsl AOCTMIKEHUS CKOPOCTH 12][/1/ C. Haiitn
CHITy COIIPOTHBIICHUS BOJBL:

1) 600H ; 2)120H ; 3) 500H ; 4) 420H .

5. Kax 6ynet npuratbcs nmepBOHAYAILHO IMOKOSIIEECS TeJIo Maccoi 10KT Mo [eicTBUEM MTOCTOSTHHON
cuisl 10 H?

1) paBHOYCKOpEHHO ¢ yckopeHueM 1 m/c?
2) paBHOMEPHO €O CKOpPOCThIO 1 M/c;

3) paBHOMEPHO €O ckopocThio 0,5 M/c;

4) paBHOYCKOPEHHO ¢ yckopenuem 0,5 m/c?.

6. ABToM0oOmIE Maccoit 1000KT ABMKETCS paBHOMEPHO U MPSMOIIMHEHHO TI0 TOPU30HTAIIEHOM Jopore
npu cune Taru asurarens 2kH. Kakoso 3Hauenne kodduuuenta tpenus? g=10 m/c*

1) 0,2; 2)0,1; 3) 0,05; 4)0,4.
L. M/c 7. Ha pucyhnke npuBenéH rpaduk 3aBUCMMOCTH CKOPOCTH Teja L
’ A ot Bpemenu t. Macca Tena 10kxr. UeMy paBHa cuia, JefcTByrOIIas
Ha Teno?
4 1 ; 1) 10 H;
: 2)5 H;
i 3)20 H;
2 | 4) 30 H.
E 8. Ha xakom rpaduke miomaas KpHBOIMHEWHON Tpareui paBHa
i YHCIEHHOMY 3HAYEHHIO ITyTH, IPOHAECHHOMY TEIOM? L U a —
' . .
1 —>
0 1 2 tc
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CKOpPOCTh U YCKOpEHHeE Tena, F — cuia, neiicTByromas Ha Telno, t — Bpemsi, X — KOOpInHaTa Tena:

7] b t £] b t tl to t X1 Xo X

F F

9. Ykazarthb CjIydau, OJid KOTOPBIX MaT€pHaJibHAasA TOYKaA, HAXOAIasCA B I/IHepHHaﬂbHOﬁ CUCTEME OTC‘IéTa,
MOXXET ABUTATHCA PABHOMEPHO U HpﬂMOJ’IHHGﬁHO.

1) Ha TOUKY JEWCTBYET MOCTOSTHHAS CHIIA;
2) cyMMa BCeX JICHCTBYIOIIMX HA TOYKY CHJI PaBHA HYIIIO;
3) cymMMa Bcex JeMCTBYIOIIMX HAa TOYKY CHUJI MEPIEHIUKYIIIpHA HAIIPABICHUIO IBHKCHUS;

4) cymMa Bcex JISHCTBYIONIMX HAa TOYKY CHII HE paBHA HYIIIO.
10. C kakuM yCKOpEeHHEM JIOJDKEH JIBUTAThCSI aBTOMOOMITH Ha TIPSIMOJIMHEHHOM Y4acTKe IyTH JUTHHOM

KM KM
30M aJ1s yBEITUYEHUS CKOPOCTH 0T 36 —— 1m0 72 —— ?
y y

M M M M
)12 2)5 — ; 3)10 —; 44— .
C C C C

11. Kak u3meHHUTCS Nepuo BpalieHus: 3eMJIl BOKPYT CBOEH OCH, €CIIH PacTaroT JbJIbl AHTAPKTH/BI?
1) VBenunuwurcs;
2) YMeHbIINTCS;
3) He usmenwurcs;
4) HeT MpaBUIIBHOTO OTBETA.

12. Ilap npuKpenyeH Ha HepacTsDKUMOM 1 HeBeCOMOM HUTH AiuHOM L k ropusoHTansHoi ocu O. Kakyro
-

MHMHHMaJIbHYIO cKopocTh U Hamo cooOUIMTH 1apy JUIs COBEPIISHUS IIOJTHOTO 000pOTa BOKPYT
TOPU30HTAIBHOU OCU?

© 1) \/597L:

L 2) oL ;
S~ ///—> 3) J20L ;
4 \30L.

13. Meramnuaeckuit mapuk maccoil 100r paBHOMEpHO IBHMXKETCS B TOPH3OHTAIBHOM IJIOCKOCTH IO
OKPYXHOCTH paguycoM S50cM ¢ uactotoi 3 ¢?. Kakyro paGoTy HyXkHO COBEPIIUTH, YTOOBI yBEJIHYHTH
gacToTy J10 5 ¢1?

1) 7,9 x; 2) 15,8 JIx; 3) 3,95 Ix; 4) 5,27 [Ix.

14. B kakoMm CJIydac MaT€pualibHasA TOYKa ABUKCTCA paBHOMCPHO I10 OKPY)KHOCTI/I?
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1) Cuna, mpuiioKeHHass K TOYKE, HalpaBlieHa MEPIEHAUKYISIPHO K CKOPOCTH M TOCTOSHHA IO
MO/IYJIIO;

2) Hanpasnenue cuibl, MPUIOKEHHON K TOUKE, COBIAAacT C HAIPaBICHUEM CKOPOCTH;

3) HampaBnenue cuiibl, IPUIOKEHHON K TOUKE, TPOTHBOIOIOKHO HAPABIECHUIO CKOPOCTH;

4) Cuna, npuiIoKeHHas K TOYKe, HallpaBlieHa MEPHEHANKYISIPHO K CKOPOCTH M M3MEHSETCS II0
MOJIYIIIO C TIOCTOSIHHOM CKOPOCTBIO.

15. MarepuanbHasi TOUKa JBIKETCS PABHOMEPHO IO OKPYKHOCTH B YKa3aHHOM HAITPABIICHUHU. Y KaKUTE
HaIpaBJCHUE BEKTOPa YCKOPEHUSI B MOMEHT, ITIOKA3aHHBIN Ha PUCYHKE

1) A;
C

2) B;

3) C;

4) D. D
A

—

16. YenoBek MOJHUMAETCS MO PAaBHOMEPHO NBIDKYIIEMYCS BBEPX CO CKOPOCThIO U 3cKamaTopy C

yckopenneM G OTHOCHTENBHO dcKanatopa. KakoBo yckopenne & uyenoBeka OTHOCHTENBHO 3eMin?
0 - ycxopenue cuist TKecTH:

— — > D — U

1) a=3ap; 2)a=a,+9; 3ya=a,-9; 4)a=ao—?.

Tema 3. 3aK0HBI cOXpaHeHHUS.

Ba3osbrii ypoBenn: Tectni 1 — 20
IoBbIIeHHBII YpOBeHB TecThI 21 - 33

1. OnpezienuTh M3MEHEHHE MMITyJbca Ms4a Maccoit 0,3kr, majgaromero Ha mon mox yriaom 60° co
ckopocthio 10 m/c. Y ap cuutarh abCOJIIOTHO YIIPYTHM:

p32 ™. pHo5 Y, g 3% M. »155e M
C C C C

2. IlTapuk maccoit m=100r ymai ¢ BeIcOThl h=2,5M Ha TOPU3OHTAIBHYIO TUTUTY, Macca KOTOPOH MHOT'O
0oJbIIIe Macchl IApHKa U OTCKOYHII OT Hee BePTUKaIbHO BBepX. CunTas yaap abCOIIOTHO YIIPYTHM,
OIPEJEIUTh UMILYJIbC, [IOJYYEHHBIN IJIUTOMN:

1y 3H -c: 2285 M. 948 M. y14H ¢
C C

3. Ilap maccoit M;=12 Kkr, ABMKYIIMACS CO CKOpocThio U, = Aml C, CTAIKMBAETCS C HENOABUKHBIM

mapoM Maccoit My=4 kr. HalTi CKopocTh WX IBIKEHUS B CIydae HEYNPYroro yaapa:

11,4m/c; 2) 2,86Mm/c; 3)3,24m/c; 2 31 /i

4. JlereBmnii TOPU3OHTAIHHO CO CKOPOCTHIO VL IUIACTHJIMHOBBIA INAPUK Macco M ymapuicsi o
MacCHBHYIO BEPTHKAJIbHYIO CTEHKY M MPHIUT K Hell. Kakoit nMIrynbc momydnia crena’?

mo

Hmo; 2) 2mMu; 3) 7; 4) 0.
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5. B xakoM ciydae BUTaTeNlb aBTOMOOWIIS TOJDKEH COBEPLINTH OOJIBITYIO pabOTy M BO CKOJBKO pa3: I
pasroHa ¢ MecTa A0 CKOPOCTH 36KM/4 WIIH Ha YBEJIMYEHHE CKOPOCTH OT 36KM/4 10 72KkM/4?

1) Bo BTOpOM City4ae B 3 pasa;

2) BO BTOPOM ciTydae B 2 pasa;

3) paboTa oIMHAKOBA;

4) B mepBOM ciry4ae B 3 pasa.

6. JlBa OQMHAKOBBIX aBTOMOOWIIS, JBUTABIIHECS cO ckopocTsmu L1=10 M/c m v,=20 M/c, cramu
TOpMO3UTh. Kak cBsi3aHBI TOPMO3HBIC MYTH Si M Sy MpH OJAMHAKOBOM KO3(D(MUIMEHTE TPEHHs KOJec
aBTOMOOMJISL O 3eMITIO?

1) S,;=4S;; 2) $,=25; 3) So=S; 4)S:=~2 5,

7. Konbkobexer maccoit M=60 kr, cTos Ha KOHbKax Ha JIbJy, OpOCaeT B TOPU30HTAIILHOM HalpaBICHUH
KaMeHb Maccoil M=3 Kr co ckopocThio 8 M/c. HaliTi ckopocTh KOHBKOOEXKIIA ITOCIe OpocKa:

1) 0,4m/c; 2) 4m/c; 3) 1m/c; 4) 0,8m/c.
8. CHapsiz, JeTeBIINH TOPU30HTAIBHO cO ckopocThio 100 M/c, pa3peiBacTcsa Ha JBE paBHBIE YaCTH, OJHA
13 KOTOPBIX MaJlacT BEPTUKAIBHO BHU3 C HayalbHOH ckopocThio 50 M/c. Uemy paBHa CKOPOCTh BTOPOM
YacTH CHapsAga cpasy Imocje pa3pbisa’?

1) 206 m/c; 2) 110 m/c; 3) 156 m/c; 4) 256 M/c.

9. YenoBek, cTOSIMUA Ha KOHBbKAX Ha TJAJKOM JIbTYy, OpocaeT TOPH30HTAIBHO KaMeHb maccoit 0,5kr.
Coyctss 2 ¢ KaMeHb oOcTaHaBiauBaercs, npoilns paccrossHue 20M. C Kakoil CKOpPOCTbIO HAYMHAET
CKOJIB3UTh KOHLKOOEXKEL, ecau ero Macca 60kr?

1) 0,167 m/c; 2) 0,084 m/c; 3) 0,334 m/c; 4) 0,42 m/c.

10. Ha xaxom rpaduke mromaas KpUBOIMHEHHON Tpanelyy paBHA YHCIEHHOMY 3HAYEeHUIO paboThI? L U
@ — CKOPOCTh M yCKOpeHHe Tena, F — cuia, aelicTByromas Ha Telno, t — BpeMs, X — KOopAnHaTa Teja:

F

C
QD
T

(5] t t 2] to t t1 t t 4
1 2 3

11. JBmxymieecs TeIO0 MaccOd Mi yaapseTcss O HEMOJBIDKHOE TEIO Maccoi Mo=mi. Cumras ymap
HEYIPYTrUM W LEHTpaJIbHbIM, HATH, KaKas 4acTh ME€PBOHAYAJIbHOW KUHETUYECKON 3HEPTUU NEPEXOJIUT
NpY yape B TEIIO:

1) 1/2; 2) 1/4; 3) 1/3; 4) 2/5.

12. Teno maccoil M mon nedcTBUEM HEKOTOPOW MOCTOSIHHOM CHJIBI HAUMHAET JBUTATHCS U3 COCTOSHUA
MOKOSI PABHOYCKOPEHHO M, MPOH/IA MyTh S, MprHoOpeTaeT CKOPOCTh L. Kakyto MOIIHOCTh pa3BUBACT CHJia
pH 3TOM?

mo?® mo?® mo?
o 2) N = 0. 3) N=mo°S; 4) N = 22

45

1) N =

13. Tlyns maccoit M gmkeTcst ropu3oHTaIBHO €O CKOPOCTBIO U M MPOOUBAECT HACKBO3b AFOMUHUEBYIO
MJIACTUHY Maccoi M, CTOSIIYIO Ha TJIaJKOH TOPU30HTAIBHON MMOBEPXHOCTH. Kakyro CKopocTh mpuodperna
IJIACTUHA, €CTIU B PE3YyJIbTaTe B3aUMOJCHCTBUSA CKOPOCTD ITYJIM YMEHBIINIACH HAMIOJIOBUHY ?
1m 1 |m m m
Dam? 2m om0 U
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14. KakuMm uMITysIbcOM 00J1aaeT TEJI0 MAacCod 5 KI' B MOMEHT BPEMEHHM 5 C, €CIIH ero IepeMeIleHne
onuceiBaeTcs BeIpaxkenueM S=At+Bt?, rne A=20 m/c, B=2 m/c??
Ke Ke K2 M K2 M
1) 200 X2 2) 40 Z M. 3) 150 : 4) 750 .
c c c c

15. Temo maccoil 2Kr HABIDXKETCS COTJaCHO YpaBHEHUI0O X — A+ Bt +Ct2, rae AZlOM,

B = —2.71/1/ C, C = lM / C 2. Haiitu MOUIHOCTB, 3aTpay€HHYH0 Ha JABW)KCHHE Teja B MOMEHT
BpPEMEHH 2C:
1) 8 Br; 2) 4 Br; 3) 6 Br; 4) 12 Br.

16. Haiitu paboTy paBHOYCKOpPEHHOTO IoAbeMa rpy3a maccoil 100kr Ha 4m 3a 2c:

1) 138Aa ; 2) 24,76A : 3) 4,86A= ; 4) 12,286A% .

17. Kakyro cpeqHIOr0 MOIIHOCTh HaJl0 pa3BUTh, YTOOBI MOAHATH 3a 0,5 MUH. Ha BBICOTY 18M rpy3 maccoii
36kr?
1) 500 Br; 2) 328 Br; 3) 412 Br; 4) 216 Br.

18. B Oammnctuueckuil MasTHUK Maccoil 4xr momana myns Maccod 10r m 3acTpsia B HeM. Haiitu
CKOPOCTb IyJIH, €CJIM MAasATHHUK, OTKJIOHUBIIHUCH ITOCTIE yaapa, OIHsUICS Ha BeIcOoTy 10cM:

1) 28m/ c; 2) 300m/ c; 3) 560Mm/ c; 4) 424 5u/ c.

19. Teno mMaccoli 3Kr IBMKETCS CO CKOPOCTHIO 2 M/C U yJIapseTcs O HEMOABMIKHOE TEJIO TOH e MacChl.
Cuurtas yaap HEyIpyruM, HalTH KOJTMYECTBO TETUIOTHI, BBIJCIUBIIICECS MTPH yaape:

1) 5 e 2) 3 /o 3) 4x/orc ; 2 6A%®

20. Teno OpoIIEHO BEPTUKAILHO BBEPX CO CKOPOCTBHIO 20Mm/ ¢. Ha xakoii Bricote xumerHuecKas
SHEPTHs ero paBHa MOTEHIMATBHO?

1) Sm; 2) 20m; 3) 10m; 4) 25m.

A
21. Teno maccoit m=0,4 KT CKOJIb3UT C HAKIIOHHOM IJIOCKOCTH

a BeicoToi h=10 cm u guHoM I=1M. HaliTH KMHETHYECKYIO
SHEPTHUIO TeJla y OCHOBAHMUS IJIOCKOCTH:
1) 0,4Az ; 2) 1,2 e, 3)
3 e, 4) 2,35 e .
22. Ha pucyHke wu300paxxeHBl 3aBHCHUMOCTH YCKOpPEHUH
OPSIMOJIMHEHHO  ABWXKYIIMXCS  MaTepHajbHBIX  TOYEK  OT
> goopauHaThl X. CpaBHUTH paObOTHl A1 M A CHII, IEHCTBYIOIIUX HA
X TOYKH, [IPU YCIOBUH, YTO UX MAacChl PaBHBI:
l) Ay > Ay,
2) A1 > Ay,
3) A=Ay

4) PaboTbl CpaBHUTH HEBO3MOKHO.

A 23. Ha pucyHke  u300paXeHbl  3aBUCHUMOCTH  YCKOPEHHH
a NPSIMOJIMHEWHO ABIKYIIUXCA MaTEPUAIBHBIX TOYEK OT KOOPIUHATHI X.
CpaBuuth paboTel Ai, Ao, Az cui, AEHCTBYIOIIMX HAa TOYKH, TPHU
YCIIOBHUH, YTO MIX MAacChl paBHBI:

l) A1 > Ax> Ag;
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2) A1 <A< Az
3) A= A=Az,
4) A1> A< As

24. Yemy paBHa KHHETHYECKAast SYHEPTHSI TeNa MAacCOU 2 KT, IBIXKYIIIETOCS CO CKopocThio 10 m/c?
1) 100 Ix; 2) 20 JIx; 3) 200 Ix; 4) 40 Ix.

25. YenoBek maccoli 8OKT CIyCTHIICS IO JICCTHUIIE JJIMHOW SM ¢ BBICOTHI 4M Ha MOBEPXHOCTH 3emMiin. Ha
CKOJIEKO yMEHBIIMIIACH TIPU 3TOM €T0 MOTeHIMaIbHas sHeprus? g=10 m/c?;
1) ma 3200 [Ix; 2) Ha 4000 [Ix; 3) ma 2000 JIx; 4) Ha 1600 Ix.

26. Teno OpomieHO C TOBEPXHOCTH 3eMJId BepTUKambHO BBepX. OHO [OCTHTIIO BBICHIEH TOYKHU
TPAaeKTOPUM U 3aTeM ymano Ha 3eMio. B Kakoil MOMEHT BpeMEHH [BIKCHHUS IOJIHAs MEXaHUYECKas
SHeprus Tena Obuta MakcuManbHa? CONpPOTUBIICHHE BO3LyXa HE YUUTHIBATh:

1) B Teyenue Bcero BpeMEHH T0JICTA TTOJIHAS MEXaHUUESCKast SHEPIus Obla OIMHAKOBA;

2) B MOMEHT JOCTIXEHUS BEpXHEH TOUKH TPAEKTOPHH;

3) B MmomeHT naneHus Ha 3eMIIio;

4) B MoMeHT Hadaja JBU)KEHUS BBEPX.

27. Teno maccoit 200r Oporeno mox yriaom 60° K TOPH30HTY | ynaio Ha 3emirto depes 2¢. [IpeneOperas
COIIPOTHUBJICHUEM BO34yXa, OMPCACINTh IMOTCHUHUAJIBbHYIO U KUHCTHUYCCKYIO DOHEPruro T€jia B HauBBICIIEH
Touke Tpaektopuu (g=10 m/c?):

1) 10dx; 3,3/1x;

2) 3,3Ix; 101x;

3) 7,50x; 2,51x;

4) 2,51x; 7,5/1x.

28. Ha sxene3nonopoxxHo# 1uiardgopMe mMaccoil 16T yCTaHOBJICHO OPYAHME Maccod 3T, CTBOJ KOTOPOIO
pacmoyokeH BIONb IOJOTHA JOPOrH 1mox yrioM 60° K TOPH30HTANLHOW IUIOCKOCTH. YeMmy paBHa
CKOpPOCTh CHapszma wmaccoit S0kr, ecnu 1ociie BbICTpena IlargopmMa OTKAaTHUIIAch, JBHUTAsiCh
paBHO3aMeJJIEHHO, Ha 3M 3a 6¢?

1) 760m/c; 2) 380m/c; 3) 420M/c; 4) 800m/c.
29. Kunetnueckasi 3HepTHUs HE3aMKHYTON CHCTEMBI TN yBenndriack. KakoBa npu aTom paboTa BHEITHUX
cun?

1) nonoxuTenpHa;

2) oTpuIaTeNbHAa;

3) paBHa HYIIO;

4) HEe paBHA HYIIIO.

30. 3 opyamus maccoil 5 T BeImeTaeT cHapsy Maccod 100 kr. KunHermdeckas sHeprus cHapsja IpH
BbUTETE M3 opyaus 7,5 MJIx. Kakyro KHHETHIECKYIO DHEPTHIO MOIYIUT OPYAHE BCICICTBAC OTAAUN?
1) 0,15MTx; 2) 15SMIx; 3) 7.5MIx; 4) 2M/Ix.

31. Kamenp Opomen moxa yriom 30° K ropusoHTy. KuHeTwueckas >HEprusi KaMHS B BEpXHEH TOdYKe
TpaekTopuu 45 JIx. Uemy paBHa B 3TOi TOYKE MOTEHIIMATbHAS dHEPTUa KaMHA? CONpOTHBIEHUE BO3IyXa
HE YUUTHIBATh:

1) 151x; 2) 45]1x; 3) 301x; 4) 10dx.

32. Jlns TOTO, 9TOOBI PA30THATH TEJIO M3 COCTOSHUS MOKOSI 10 CKOPOCTH L TPeOyeTCsi COBEPIINTh padoTy

100 [Ix. st TOoro, 9To0Bl yBEIMYUTH CKOPOCTH 3TOTO TeJia OT L J0 3V TpedyeTcs COBEPIIUTh padoTy:
1) 8001x; 2) 200/1x; 3) 300/1x; 4) 900/ 1x.

39



33. Teno maccoit M nokowuTcs Ha HAaKIOHHOM TWIOCKOCTH BhicoTol N . Tlocne Jerkoro Tomdka Temo
PaBHOMEPHO COCKaJIb3bIBACT C IUIOCKOCTH HA TOPU3OHTAIBHYIO MOBEpPXHOCTh. Kakyw paboty Hamo
COBEPIINTH BHEIIHEW CHIIE, 9TOOBI PABHOMEPHO IIEPEMECTUTH TEJIO Ha BBICOTY h 1o sroit mockocTu?

1) mgh; 2) 2mgh; 3) 4mgh; 4)3mgh .

Tema 4. Cuibl B Ipupoje

Ba3oBblii ypoBeHb: TecThbl 1 — 12
IloBbIlIeHHBIH YpOBeHb TecThl 13 - 17

1. Cuna TpeHus MoKosi 00yCIIOBJIEHA OTHUM 3 BHIOB B3aUMO/ICHCTBIS;
1.9meKTpoMarauTHOE B3aNMOICHCTBHE;
2.51nepHoe B3aUMOIEHCTBHUE;
3.Cnaboe B3auMO/IEIHCTBHE;
4.I'paBUTalMOHHOE B3aUMOJICHCTBHE.

2. Ot 4ero 3aBUCHT BelM4MHA KO3PPUILIMEHTA TPEHUS CKOIBKEHHS?

1.0T OTHOCHUTENBHON CKOPOCTH IBH>KECHHUS TE;
2.0T cuiibl peakiiy OMOpHI;

3.0T muomaay CONpUKacaroUINXcsl TOBEPXHOCTEH;
4.SIBnsieTcs MOCTOSITHHON BETMYHHOM.

3. Kakas medopmaiust TBeporo Teja Ha3bIBaeTCs yIpyroi?

1.dedopmanms, ncyesaromias Mocie CHIATUSI HATPY3KH;

2. Jledopmarus, mpu KOTOpoH HAOOAAETCS OCTATOYHAS IIaCTHYEeCKas nedopMarius;
3. ledopmariusi, mpu KOTOPOH pa3Mephbl TBEPIOTO Teja HE U3MEHSIOTCS;

4. JTedopmariusi, mpu KOTOPOH 00BEM TBEPJIOTO Tejia HE U3MEHSICTCS.

4. Kakas neopmariust TBEpZOro Tella Ha3bIBAETCS TUIACTHYECKO?

1.dedopmanms, ncyesaromias Mocie CHIATUSL HarPY3KH;

2. Jlepopmariuisi, Ipu KOTOPOI pazMepsl TBEPAOTO TEJla HE U3MECHSIOTCS;

3. Jledbopmarius, pu KOTOPO# 00BEM TBEPAOTO TeNa HE U3MEHSIETCS;

4. JTledopmarusi, mpu KOTopoii (hopMa U pa3Mepbl Tejla U3MEHSIOTCS HE0OPaTUMO.

5. UTto Ha3bIBaeTCs MEXaHUYECKUM HaNpsKeHueM?
1.9T10 ecThb cuia, mpuIIoKeHHas: K 00pa3Ily TUIOIIA IbI0 TOTIEPEYHOTO CEYeHUS S;
2.Cuita, BO3HHMKAIOIIast BHYTPH 00pasiia mocje CHATUS Harpy3KH;
3.Cuna, BOHHKAOIAS Ha IOBEPXHOCTH 00pasia;
4.9T0 ecTh CITOCOOHOCTP TENNa OKa3bIBATh COMPOTHUBIICHHE MTPHIIOKEHHBIM Harpy3Kam.

6. I'panniipl npuMeHNMOCTH 3aKoHa ['yka:
1.Ilpu ynpyrux aedopmanusix;
2.1Ipu mmacTudeckux nedopManmsx;
3.IIpumMeHnM BO BCEX CITydasix;
4.IIpuMeHNM TOJIBKO 7Sl YACTHBIX CIIy4aeB.

7. 3aBucut s MoAys FOHTa oT MaTepuana obpasma?
1.He 3aBucwur;
2.3aBucHr;
3.3aBUCHMOCThD HE 3HAYUTEIbHAS,

4.Cpenut OTBETOB HET MPABHIHLHOTO.
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8. Kak cBs3anbl K03)GULIUEHT yIpyrocTu U Moayib FOHra?

1)6‘:£O' Z)gziE; Ye=Eco; 4)5=E.
A o o

9. CoBmajiaet U HamnpaBJICHUE JIMHUM OTBECA C HANpPaBICHUEM Ha IEHTP 3eMJIH TpU HAOIIOJCHUSIX Ha
TMOJTIFOCE, HAa DKBATOPE M HA CPEIHMX IMUPOTaX?

1) CoBniaaet TOIBKO Ha MOIOCAX 3€MJIH, B APYTUX MECTaX HE COBIAIAET;

2) CoBmajaeT Ha MOJIOCaX M Ha SKBATOPE, HA CPEAHUX IMHUPOTAX HE COBIMAJIACT;

3) Hurne He coBnanaer;

4) CoBnagaet TOJIBKO Ha DKBAaTOpE.

10. C xakuM yCKOpPEHHEM @ HYXKHO MTOJIHUMATh TEJI0, YTOOBI €ro BEC YBEIHUYWICS B 2 pa3a?
1) a=g; 2) a=2gq; 3) a=g/2; 4) a=4q.

11. KaK u3meHUTCA 3anac noTeHUManbHOW 3HepPrum ynpyro AebopmMmnpoBaHHOIo Tena npu ymeHblleHUn
ero gedopmauum B 2 pasa?

1) ymenbunTes B 4 pasa;
2) yMEHBIIUTCS B 2 pa3a;
3) He U3MCHUTCS,

4) yBenuuured B 2 pasa.

12. IlepBast KocMHIYECKasi CKOPOCTH BEIYUCIAETCS IO (hOpMyIIe:

1) J20R; 2) JoR; 3) 6—£— . g /GM.
(R-h) u

13. Bropas kocMu4eckasi CKOPOCTh BBIYHCIISETCS 110 POPMYIIe:

1) J20R; 2) JoR; 3 [6—H . g /GM.
(R-h) Z

14. Y3 npy>XKUHHOTO TUCTOJIETA BRICTPEIWIN BEPTUKAILHO BBepX. HailTu BBICOTY Ha KOTOpPYIO
nmoTHUMeTCsI ImyIist Maccoit 20r, ecnu py»kuHa xkectrocthio 200H/M mepen BeicTpenom Oblia cxxaTta Ha 10
cM:

1) 2m; 2) 10m; 3) 5m; 4) 70cMm.

15. Cuna rpaBUTallMOHHOTO B3aMMO/IEHCTBHS BBIYHUCIIIETCS 110 hopMmyIie:
2

mm m,m m.m
HF=G—=*%; 2) F=G—+=%; 3)F:Gm—; ) F=G—=>*.
R R R R

16. CpaBHHTE TPAaBUTALMOHHYIO H HHEPTHYIO MacChl TEN:
1) MHepTHOI Macchl HE CYLIECTBYET;
2) OHM SKBUBAJICHTHBI;
3) I'paBuTanmonHas Macca 60JIbIlle HHEPTHOIM;
4) I'paBUTalIMOHHAS Macca MEHbILE HHEPTHOM.

17. IloTeHumanbpHas 3HEPTUS TPABUTALMOHHOTO B3aMMOICHCTBHA JABYX MaTepHUANbHBIX TOYEK MaccamMi
M1 ¥ M2 HAXOJAIMXCS HAa PACCTOSIHUM [ IpYyT OT JIpyra paBHa:
m m,m m
1)H:Gh; 2) [T=—2; 3)H:—Gh; HI=G
r r

mlm2
rz ' '

r2

Tema 5. MexaHHKA TBEPJAOro TeJa.
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Ba3zoBblii ypoBeHb: TecThbl 1 — 8
IloBbIlIEHHBII YPOBEHDb TeCThI 9 - 12

1.KakoB ¢u3udeckuii CMBICTI MOMEHTa UHEPITUN a0COIFOTHO TBEPIOTrO Teia?
1) Mepa HHEPTHOCTH Tela MPU BpallaTeIbHOM JIBHKCHUM;
2) Mepa WHEPTHOCTH Tejla MPHU TOCTYIATEIbHOM JBHKCHUU;
3) Mepa rpaBUTAIIMOHHBIX CBOMCTB Teja MPH MOCTYNATeIbHOM JBHKCHUY;
4) WHEpITNS TeNa B TaHHBI MOMEHT BPEMEHH.

2.KakoBbI eIMHUIIBI U3MEPEHUSI MOMEHTA HHEpLUU?
)i-i? 2) éa-i ?; 3) éa-f; 4)

D>
an
)

3.Teopema IlITeitHepa BeIpaskaeT MOMEHT HHEPIIHH. . .
1) Tena OTHOCHTENBHO OCH, MPOXOJIAIICH Yepe3 IISHTP Mace;
2) Tena OTHOCUTEIBHO JIF000H OCH, TapalIeIbHON OCH, MPOXOJIAIICH Yepe3 IICHTP Macc;

3) cHCTEMEI Tel;
4) Tema OTHOCHTENBHO JTIO00M OCH, IEPIICHINKY/ISIPHON OCH, TIPOXOISAINEH Yepes3 eHTp Macc.

4. Kakoe BbIpaKe€HUE COOTBETCTBYET TeopeMe I toirenca-lItelinepa?

1)I=l+md?; 2)1=l+m?d; 3)I=l+md; 4) 1=1.24+md

5.MOMEHT MHEpPIMH OJHOPOHOTO HIKMHApPa paguyca R, Maccoit M otrocurensho ocu OO’ pasen (v
- IMHEWHAs CKOPOCTh 000/1a):

3mR*

2 |
mR?

5

3)mVR;

5mR? PO
>

1)

2)

4)

6. OCHOBHOH 3aKOH JAUHAMHUKU BPAINATCIIbHOI'O ABMXKCHUS BbIPAKACTCA YPABHCHHUCM!
1) Fdt=mds;  2)Mdt=d(1§); 3)|0('j_‘t”:m; 4)ﬁ:m0('j_6t”_

7. Macca nuunapa M, paauyc - R . Kakoe yriioBoe yckopeHHe OTHOCUTEIBHO OCH HUJIUH/PA COOOLIHUT
qucky cuna F ?

2m mR
32F . 53F F
mR 2mR

8. Moayns MOMEHTa TIaphl CHIT ( IEl = —IEZ) OTHOCHTEIBHO TOUKH A paBeH:
_ 1)Fd;
FZ

2)Fd,;

3)F,d,;
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4)Fd?.

9. KuneTndeckast 2HEPTHS KaTAMIETOCs 0€3 CKOIRKECHHSI Iapa paBHA:
mV 2 |’ mvV? lw? |
1) ; 2) —/—; 3) +— 4 L.
2 2 2 2 2

10. Ilap ckartblBaeTcss 0€3 CKOJBKEHHMS C HAKJIOHHOHW TmockoctH BbicoToit 11 . CkopocTh
MOCTYNATEIHHOTO JABYKECHUS IIEHTPA IIapa paBHa!

1) 7,431 /f; 2) 4,371 /fi; 3) 3,741 /ii; 4) 4,121 /.

11. JlepeBsSHHBINA W CTANBHON IMIIMHIPHI OAMHAKOBOTO pa3Mepa CKATHIBAIOTCS ¢ HAKIIOHHOW IIIOCKOCTH.

Kotopslit 3 HUX cKaTUTCS ObIcTpee?
1) nepeBIHHBIN; 2) CTaJbHO; 3) OIHOBPEMEHHO.

12. CruiomHOW Y MOJBIA UWIUMHAPHL OJWHAKOBOM MacChl M OJMHAKOBOTO BHEIIHErO pa3Mepa

CKaTHIBAIOTCSI C HAKIIOHHON TUIOCKOCTH. KoTOopHIif M3 HUX ckatutcs OpicTpee?
1) crutomiHoM; 2) TOJbIi; 3) OZHOBPEMEHHO.

Tema 6. Mexannueckue K0J1€0aHUS W BOJHDI.

Bba3oBbiii ypoBenb: Tectsl 1 —10
IloBbIIeHHBIH YpoBeHb TecThl 11 - 15

1. I[Ipu yBenn4yeHUH Macchl MaTEMaTHYECKOT0 MasiTHUKA €ro 4acToTa:
1) yOriBaer; 2) BO3pacTaer; 3) He MeHsIeTC.

2. Ilpu ykopaurBaHUM HUTH MaTEMaTHYECKOTO MasTHHKA €0 YacTOTa:
1) yOniBaer; 2) BO3pacTacr; 3) He MEHseTCH.

3. Uto Ha3bIBaeTCs PU3MUECKUM MAsITHUKOM?

1.TBepmoe Teno, MOABENICHHOE Ha HEMOABIKHON TOPH30HTAIBHON OCH B TIOJIE TATOTCHHS;
2.MarepuasbHasi TOYKa, TOBEIICHHAs HAa HEBECOMOM HEPACTHKUMOM HUTH B TIOJIE TATOTCHHS;
3.TBepmoe Teo, MOJABENICHHOE HAa HEBECOMOM HEPACTSHKUMON HUTH B TTOJIE TATOTEHHUS,

4.JTroboe TBep10€ TEII0, CIIOCOOHOE COBEpIIaTh KOJIeOaHUSI OTHOCUTEIILHO HEIOIBUXKHON TOUYKH, HE

COBIIAJIAIONIEH C €TO IIEHTPOM HHEPIIHH.

4. Yro Ha3bIBacTCS NPUBEACHHOMN JUTMHOW (U3NUECKOT0 MasTHUKA?
1. JIlnuHa BCcero MasgTHUKA;
2. InnHa MaTeMaTHYECKOr0 MasTHUKA, MIEPHOA KOJIeOaHUI KOTOPOro paBeH NepHoAy KoyieOaHuit

(pM3HYEeCKOTo MasTHHUKA;
3. JImrHa MaTeMaTHYeCKOro MasTHHKA,
4. 1/2 muHBl MATEMATHYECKOIO MAsITHHKA.

5. Kak onpeznensiercst mepuof koneOaHuit PU3NIECKOT0 MasiTHUKA?

2
0T =27 2. oy p [ )T=27 |- ayT=2|-1.
mgl mgl mgl mgl

I
6. B kakux ciydasx MOXKHO 10Jib30BaThest popmynoit T =27 |— ?

g
1) Bo Bcex;

2) Korga amrumatyaa kojieOaHus MasTHUKA Maja;
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3) [Ipu nepeMeHHOM AJIMHE MasSTHUKA,

4) Korna ¢aza konebanwii He U3MEHIETCS.

7. Kakue xonebaHusi Ha3bIBAIOTCS BBIHYKACHHBIMU?

1) Eciin Ha cucTeMy JeHCTBYeT BHEIIHSSA, TIEPUOTNIECKH 3aBUCSINAs OT BPEMEHH CHJIA;
2) Cucrema, coBepIaromnias KoJeoaHus Mo ISHCTBHEM BHEITHEH, HO HE TIEPHOANICCKON CHIIBT;
3) Cucrema, BBIBE/ICHHAS M3 TIOJI0XKCHHS PABHOBECHS U MPEIOCTAaBIICHHAs caMoii ceoe;

4) Cucrema, coBepIaromias KoJie0aHus B TOJIC TATOTCHUS.

8. Kak 3amuchiBacTCsl ypaBHEHHE BBIHYKICHHBIX KOJICOAHHUH C YIE€TOM CHIT COPOTUBIICHHS B CHCTEME?
1) X+2B8%+wyx = f(t);
2) X+2B%X+wy’x=0;
3) X+X+aw,/x=f(t);
4) X+20%X+wyXx=0.

9. Uto Ha3pIBaeTCs BpEMEHEM pellakcaliui KoJeOaHui?

1) OTo mpoMexyTOK BpeMeHH, 32 KOTOPBIN KOJICOaHHS MOTHOCTHIO 3aTyXaloT;

2) OTo BpeMsi, B TeUeHHE KOTOPOTO YacTOTa KOJIeOaHUI 0CTaeTCsl IOCTOSHHOIM;

3) DTO POMEKYTOK BPEMEHH, 38 KOTOPbIN aMILTUTY/ia Kojiebanuii yobiBaer B € pas;
4) D10 BpeMs yCTaHOBJICHUS HEM3MEHHOM aMIUTATY bl KOJICOaHMIA.

10. MexaHu4ecKuil pe30HaHC COCTOUT B TOM, YTO aMIUIUTYJa

1) BBIHY>KACHHBIX KOJeOaHU pe3KOo BO3pacTaeT NpH NPUOIMKEHUN YaCTOTHl BBIHYKAAIOIICH CHITBI
K 4aCTOTe, paBHOW MIIM OJIM3KOI COOCTBEHHOW 4acTOTe KOJIeOaTeIbHOW CHCTEMBI;

2) BBIHYXJCHHBIX KOJEOaHH PE3KO YMEHBIIIAeTCS MPH MPHUOIIKEHUH YacTOTHl BBIHYXKIArOIICH
CHWJIBI K YaCTOTE, PAaBHOW WM OJIN3KOW COOCTBEHHOMN YacTOTe KOJeOATEIbHONH CUCTEMBI;

3) coOCTBEHHBIX KOJIeOaHHUH paBHA aMIUTUTY/IC BBIHYKIEHHBIX KOJICOaHMI.

11. BosHolt Ha3bIBaeTCH. ..
1) [leproanyeckuil mporecc, pacnpoCTPaHSIOMIMIACA BO BpEMEHH U IIPOCTPAHCTBE;

2) [lepuoamueckuii mporiecc, pacpOCTPaHSIOMIUNCS BO BPEMEHH,
3) [lepuoanyeckuii mporecc, pacpoCTPAHSIIOIINKCS B IIPOCTPAHCTBE;
4) Iepuoauyueckoe BO3MYIIEHHUE BOJIHOBOTO (ppoHTA.

12. BonHbI Ha3bIBAKOTCS TIOTIEPSUHBIMH, €CITH. . .
1) CMelieHne 4acTull, KOJICOITIOIICHCS CPEeIbl, IPOMCXOIUT B HAIIPABICHUH JIBUKCHHUS BOJIH;

2) BonHOBO# (DpOHT NEePIEHANKYISIPEH BOJTHOBOM IMOBEPXHOCTH;
3) BonHoBo# GpOHT NEPIEHANKYIISIPEH HOPMAIX K BOJTHOBOH IIOBEPXHOCTH;

4) CMelleHre YacTHUII, KOJICOIOIICHCS CpeIbl, IPOUCXOIUT B HAITPABIICHUH, MIEPIICHAMKYIIPHOM

HaIpaBJICHUIO ABUKCHHA BOJIHBIL.

13. Kaxum o0mmm cBOHCTBOM 00/1a1af0T BOJIHEI?

1) [lepenoc BemecTBa Oe3 MepeHOCa IHEPTUH;
2) IlepeHoc sHepruu Oe3 mepeHoca BelecTBa;
3) [lepeHocAT BEIECTBO M SHEPTHIO;

4) Cpeau OTBETOB HET MPABIILHOTO.
14. Kakast BOJIHA HA3BIBACTCS CTOSTUCH?
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1) BonHa, Bo3HHKaromas B pe3yibTaTe HATOXKEHHUS IBYX BOJH, PACIIPOCTPAHSIONIMXCS BO B3aHMHO
MIPOTUBOTIOIOKHBIX HAIIPABICHHSIX;
2) Bonna, iokanu30BaHHAs B POCTPAHCTBE;

3) Bonna, ¢ HEM3MEHHBIM BO BPEMEHH BOJTHOBBIM ()POHTOM;
4) BonHa, BO3HHKAIOIAsA B pE3yJIbTaTe HAJIOKEHUS JBYX BOJH, PACIIPOCTPAHSIOLIMXCS BO B3aUMHO

IIPOTHUBOIIOJIOKHBIX HAIIPaBJICHUAX U YHAOBJICTBOPAIOIIHNX YCJIOBHUAM: YaCTOThI BOJIH OJUWHAKOBBI,
AMIIIUTYAbI ABJIAIOTCA OAUHAKOBBIMU q)yHKI_II/IﬂMI/I KOOpAuHaT.

15. Haiftn anmuHy cTOSYEH BOHEIL.

2) A=2L; L
3) A=L/2; -
o /\, - S
4) \=L/4. ~___-" X

Tema 7. j1eMeHTbI MEXaHUKH KHJIKOCTH M ra3a.

Ba3oBblii ypoBenb: TecThl 1 — 4
IloBbIlIeHHBIH YPOBEHB TECTHI 5 - 6

1. YpaBHeHHE HEpa3phIBHOCTH I HEC)KUMAEMON KHUJIKOCTH UMEET BHUIL:

S, V/
]_)i:\é; 2)&:&; 3)&:&; 4)—1_%.
S, V, S, V, vV, V, S, V,

2. YpaBHeHue bepHyu uMeeT BUI:
1) SV =const ;

2

2) '0\2/ + pgh+ p=const;

3) %nrgpg =%7rr3p’g +67nrv ;
4) pV =const.

3. ®opmyna Toppudenan nmeer BUIL:
A
yv=2R(R2-r?),
4nl
2

2) '0\2/ + pgh+ p=const;

3)V:,/29h;

4) V =2gh.
4. ®opwmyna Ilyazelins umeeT BUA:
1)V :ﬂ(Rz—rz);
4nl

2

2) p\z/ + pgh+ p=const;
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3)V =2gh;

4)V =2gh.

5. @opmyna CTokca UMEeT CIIEAYIONINI BHT

pv?

1) P+T+ pgh = const ;
2) F=6nRp;
3)F =67-Rv;
4
2V = 7R tAp.
8ln

6. Yucno PeitHonpaca paBHO:

4 2
M; 2)R:%; 3)P—’Dg +Vvh = const; 4)R:%.

1)V =
8ln n 2 2zn

Tema 8. OcuoBol MKT

Ba3oBbiii ypoBenb: Tectsl 1 — 18
IloBbIlIeHHBIH YpOBeHB TecThI 19 - 25

1. Ykaxure ocHoBHBIE nonoxkenus MKT:
1) BO Bcex arperaTHbIX COCTOSHUSIX BEIIECTBA CYIIECTBYET AU Qy3usi aTOMOB U MOJICKYJI;
2) Bce (hu3MYeCKHe CBOICTBA BENIECTB 3aBUCST OT X BHYTPCHHETO CTPOCHUS;
3) BCe Tea COCTOSIT U3 aTOMOB MJTM MOJIEKYJI, KOTOPbIE HEMTPEPBIBHO ABMIKYTCS U
B3aMMOJICHCTBYIOT MEXKIY COOOI;
4) BHemHss popMa Tena 0OBACHIESTCS €r0 BHYTPEHHUM CTPOCHHUEM.

2. Yro npencrasisiet co0oii yrcio ABoraapo?
1) 9KcI0 aTOMOB B OJTHOM MOJIE BELIECTBA;
2) 9UCIIO CTPYKTYPHBIX €MHHI B OJTHOM MOJI€ BEIECTBA;
3) uKcI0 aTOMOB B OJHOM MOJIEKYJIE;
4) 4KCII0 aTOMOB MIIHM MOJIEKYJT B 1M® BerecTsa.

3. Yro Takoe OTHOCUTEJIbHAsl aTOMHas Macca?
1) macca nr000ro aToMa OTHOCUTENIbHO 1/12 Macchl u30ToMa yriepoaa-12;
2) Macca OJIHOTO aTOMa, BRIPOKEHHAS B KT
3) Macca nr000ro aToMa OTHOCHTENILHO MacChl aTOMa yriiepoaa;
4) Macca aToMa OTHOCUTEIIEHO MacChl MOJICKYJTBI BEIIECTBA.

4. Kax HaiiTu Maccy OJHON MOJEKYJIbI?

M M
1) my=M-N,; 2y my=M-n; Iy my=—; 4hmy=——.
V N,
5. OcunoBHuoe ypaBaenne MKT nmeet Bua?

1) p:;nmo\Tz : 2) p=nkT; 3) F3|}/=const; 4) 1) pV =VRT.

6. Kakoe u3 IMPUBCACHHBIX ypaBHeHI/If/i BBIpAXXacT YCJIOBUSA MNPOTCKAHUA U30TCPMUUCCKOr'0 Mpouecca B
TepMOAMHAMUYECKON cucTeMe? B mpuBeIeHHBIX YPaBHEHHUAX HUCIIOIB3YIOTCS CIEAYIONIre 0003HAYEeHHUS:
p, V, T — COOTBETCTBEHHO JIaBJICHUE, 00beM, Temiieparypa, Q — KOJIMYECTBO TEILIOThI:
1) T = const; 2) V = const; 3) p = const; 4)Q=0.
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7. Kakoe ©3 TNpHUBEICHHBIX YpPaBHEHUH BBIpa)KaeT YCIOBHUS TNPOTEKaHWS H300apHOTO TIpolecca B
TEPMOJMHAMUYECKON cucTeMe? B MpUBECHHBIX YPaBHEHUSAX HUCIOJIB3YIOTCS CISAYIONIHEe 0003HAUYCHUS:

P V, T — COOTBETCTBEHHO JaBJICHHUC, 06’I)eM, TEMIICpaTypa, Q — KOJINYECTBO TCIIOTHI:
1) T = const; 2) V = const; 3) p = const; 4)Q=0.

8. Kak MeHsieTCsl BHYTPEHHSIS1 SHEPTHUS T'a3a JaHHOW MacChl B H30TEPMHUYECKOM Tporecce?
1) ocTaeTcs MOCTOSTHHOW;
2) pacTeT ¢ pocToM 00BeMa;
3) pacTeT ¢ pOCTOM JaBJICHUS;

4) HeT MPaBUIILHOTO OTBETA.

9. Kak MeHseTcsl BHYTPEHHS SHEPIHs ra3a JaHHOW Macchl B H30XOPHOM Ipolnecce?

1) pacTeT c pocTOM JaBlICHHUS;
2) yMEHBIIAETCS C POCTOM JaBJICHHUS;
3) He U3MCHSCTCS;

4) He MOAJIEKUT ONPENETICHUIO.

10. Ot 4ero 3aBUCHUT TEMIIEPATYpPA UICATBLHOrO raza?

1) ot ero o0bema;

2) OT €ro JaBJICHHUS,
3) OT KHHETHYECKOW SHEPTHH TOCTYIATEIBHOTO ABHKCHUS MOJICKYJT;

4) OT MOTEHLIMANBHOMN HEPTUU MOJIEKYI.
11. JlaHBI TpH paBHOBECHBIX pacHpeesieHIs] MOJIEKYI ra3a 1o abCONMIOTHBIM 3HAUEHHSIM cKopocTeil. Uto
MOJKHO CKa3aTh O TeMIIepaTypax rasza?
1) T1>T,>Ts;
: A T
2) T1<T<Ts; f(U) T2
3) T1<T, >Tj3;
T3
4) T:1>T,<Ts

.
>

L

12. Ha pucyHkax npejacTaBiieHbl MAKCBEIOBCKHE (QDYHKIIMH PACIIPEAEIICHUSI MOJIEKYJI Ta3a 10
a0COTIOTHBIM CKOPOCTSIM. YKaXKHUTe, Ha KAKOM PUCYHKE ITPAaBUIIBHO [TOKA3aHO MOJI0XKEHHE CpeTHel

KBaPaTUYHON CKOPOCTH <U;<g> , €CITH KpOMe <UK6> Ha pUCYHKaX MPUBEICHBI MTOJIOKESHUS Harboee

BeposaTHOit Uy W cpenneii apudmeTnyeckoii <U> CKOPOCTEH:
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A A A
f(v) N ) f(v) , f(v) N
3
>
/ o ' U) U)
<U’<3> ‘UK6> UK@>
1) 3; 2) 2; 3) 1;

4) U3 3TUX PUCYHKOB OTPENEIUTh HEMNb3sl.

13. Ha pucyHnke nzo0pakeHbl ABe (QYHKIMH paclpeneNeHus] MOJIEKYN HAealbHOTo ra3a o abCoMOTHBIM
3HAYEHUSIM CKOPOCTEH MpH pa3iuyHbIX Temneparypax Ti u Tz. YKa3arh, Kak COOTHOCSTCS MEXIY COOOH

0
TUTOIIA TN IO KPUBBIMH, T.€. BETHIUHBI S = I f (U)d o

0
A . 1) S, =S,
L) T, 2) $,>3,;
3) S, <S,;
ST
SZ T2 .
0

L

14. CkonbKo 1 KaKuX CTereHer CBOOObI MIMEET MOJIEKYJIa OJJHOATOMHOTO ra3a?
1) 3 BpamaTenbHbIX;
2) 3 mocTynaTeNnbHBIX U 3 BpallaTeIbHBIX;
3) 1 moctynarensHyt0 U | BpamaTenbHy;
4) 3 mocTymnaTeIbHbBIX.

15. CkoNBbKO M KaKWX CTENeHel CBOOOIbI MMeeT JKECTKask MOJIEKYJIa IByXaTOMHOTO raza?
1) 2 mocTynarenbHBIX U 2 BpalllaTeNbHbIX;
2) 3 mocTynaTeNnbHBIX U 2 BpallaTeIbHBIX;
3) 3 mocTynarenbHBIX U 3 BpalllaTeNbHbIX;
4) 2 nocTynareiabHbIX U 2 BpalaTelbHbIX.

16. CKOITBbKO M KaKUX CTENeHEeH CBOOOIBI MMeeT KECTKAsT MOJICKYJIa TPEXaTOMHOTO Ta3a’?
1) 3 mocTynarenbHBIX U 2 BpallaTe/IbHBIX;
2) 2 mocTynaTenbHBIX U 2 BpalllaTeNlbHbIX;
3) 3 mocTynaTeNbHBIX U 3 BpalaTeIbHbBIX;
4) 2 nocTynareibHbIX U 3 BpalaTeilbHbIX.

17. CKOIBKO M KaKUX CTENeHeH cCBOOOIBI MMEET KECTKAsT MOJIEKYJIa YeTHIPEXaTOMHOTO Ta3a’?
1) 3 mocTynaTeNnbHBIX U 3 BpalaTeIbHbBIX;
2) 3 oCTynaTenbHbIX U 4 BpalIaTe/IbHBIX;
3) 4 mocTynaTeNbHBIX U 3 BpalaTeIbHbBIX;
4) 4 mocTynaTenpHBIX U 4 BpaIaTeiIbHbBIX.
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18. CoryracHo TeopeMe 0 paBHOMEPHOM PACTIPEACIICHAN YHEPTHH TI0 CTETICHSIM CBOOOIBI MOJICKYITBI Ha
OJIHY CTeIeHb CBOOOABI puxoauTcs sueprus (K — mocrosauas bonsimana, T — abcosroTHas
TeMmreparypa, i — 4ucio creneHeit cBo0oel, R — MonspHas ra3oBast MoCTOSIHHAS):

I 3 1 i
~ KT KT ZKT _RT
1) 2 1 2) 2 1 3) 2 ! 4) 2 b

19. Ha ocHOBaHMH TeOpeMBbl O PABHOMEPHOM PACHpEACICHUU SHEPTHUHU 110 CTENICHSAM CBOOOIBI CPEIHION0
SHEPIHIO JIF000H MOJIEKYJIbI, UMEIOIIEH | cTerneHel cBo00 b1, HaxXoaAT 1o hopmyie (K — moctosHHAS
Bonbimana, T — abcomroTHas TeMIIEpaTypa, | — 9uCiio CTeneHe# cBobobl, R — MossipHas ra3oBast
MOCTOSTHHAST )
1 i i i+ 2
1)§kT; Z)EKT; 3 5 RT; >

RT .

20. OnpenenuTh, Kakylo 4acTb BHyTPEHHEN I3HEPTUU MOJIEKYJIbI KHcaoposia O2 cocTaBIseT IHEPTHs €
MOCTYNATEIbHOTO JBIKEHHS:

1 3 1 2
1) —; 2) —: 3 — 4) — .
)3 )5 )2 )5

21. OnpenenuThb, Kakylo 4acTh BHyTPEHHEN IHEPIUU MOJIEKYJIbI Kuciaoposia Oz cocTaBisieT IHeprus eé
BpamaTCIbHOI0 ABMKCHUA:

2 3 1 1
1)g; Z)E; 3)5; AR
22. Haiitu paboty, COBEpIIaeMYyIO HICaTbHBIM ra30M B pe3yJibTaTe Mpolecca, N300paKeHHOTO Ha PUCYHKE:
1) 0,9 MIx;
2) 0,75 M]JIx;
3) 0,45 M]JIx;

4) 0,3 M.

23. InoTHOCTH HeKoTOpOrO rasza 0,06 Kr/M3, cpemHss KBaapaTHIHAs CKOPOCTH €ro MoJieky 500 m/c.

Haiitu naBnenue, okazpiBaeMoe ra3oM Ha CTEHKH COCYa:
1) 10 kI1a; 2) 15 xlla; 3) 7,5 klla; 4) 5 Ia.

24. UneansHslii ta3 npu aasienun 300 Tla u remnepatype 300 K 3anumaer 06bém 0,83 1m3. Haiitu uncio

MOJIEH TOro rasa:
1)0,1; 2) 1, 3) 10; 4) 100.

25. B cocyne o6wEMom 3 nmmuTpa HaxoauTes kuciopon npu nasnennn 0,2 MITa. Uemy paBHa cymmapHast
KMHETHYECKasl SHEPT U TOCTYNATEIbHOTO ABM)KEHUS MOJIEKYT Kucioponaa?
1) 3,0 xJIx; 2) 0,9 xJIx.; 3) 1,5 xJIx.; 4) 1,8 xJIx.
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Tema 9. OcHOBBLI TEPMOJIHHAMHKH.

Ba3osbrii ypoBenn: Tectni 1 — 10
IloBbIlIeHHBII YPpOBeHb TecThl 11 - 14

1. W3 HavaneHOTO cocTtosiHus (p1, V1) UaeanbHbBIN ra3 pacmmpsercs 10 o0béMa Vo, Pacmmpenue Moxer
MPOUCXOANTh M300apudecku (a), uzorepmuuecku (0) u aguadbatudecku (B). B xakoMm ciydae KoHedHas
temmeparypa (T2) Oyaet Haubombiei (max)?

1) remnepatypa T2 oqMHaKOBa BO BCEX TPEX CIIydasix;

2) 6 — max;
3) B — max;
4) a — max.

2. W3 maganpHOTO cOoCTOSTHUA (p1, V1) HICaTBHBIN Ta3 pacmupsiercs 10 00béma Vo, Pacmmpenne MoxeT
MPOUCXOANTH M300apudecku (a), m3orepmudecku (0) n agmabatudecku (B). B kakoMm cimydae KOHEYHas
temmeparypa (T2) Oyaetr HaumeHnbieii (min)?

1) 6 — min;
2) B —min;
3)a—min;

4) remnepatypa T2 ogrHaKoBa BO BceX TPEX CIIydasx.

3. Ha muarpamme m3o0paskeHBI 3aBUCUMOCTH 00bEMa V oT TemmepaTypsl I’ mpu W300apHOM HarpeBaHUU
TpEX Ta30B: KUCIOPOAA, TeIMs U YIJIEKUCIIOro ra3a. Macchl ra3oB OIMHAKOBBI, BCE TPU ra3za HaXOoJATCs 0]
OOHUM M TeM Xe JaBieHueM. OINpenenuTb COOTBETCTBHE MEXAY IpadMKaMH M YKa3aHHBIMHU I'a3aMHu.
MonsipHBIE MacChl KACIOPO/Aa, TENUsS U YIIIEKHCIIOTO Ta3a paBHBI COOTBETCTBEHHO 32 KI/KMOJb, 4 KI/KMOJh

" 44 Kr/KMOb:

1)a—0y; 0 —He; B—COy;
2) a— He; 06— 02 B—COy;
VA 3)a—He; 06— COq; B — Oy;
B 4)a—COy; 0 —0O2; B—He.
0
a
,
/////////
>

T

4. Yto Ha3pIBaeTCsA Y ICNIbHON TEINIOEMKOCTHIO Teja?
1) sHeprust, HeOOXOoAMMAsI JIs1 HArpeBaHUS SAMHHIIEI MACChI BENIECTBA HA OJIUH IPajycC;
2) sHeprusi, HeOOXoaMMasl Il HarpeBaHUs BEIIECTBA HA OJIUH TPayc;
3) sHeprus, HeoOxoauMas ISl HarpeBaHUs SUHUITBI MacCHI BEIIECTRA;
4) KOJMYECTBO TETUIOTHI, IEPEeJaHHOE SINHUIIE MACChI BEIIECTBA.

5. Uemy paBHA TETUIOEMKOCTh HICATLHOTO Ta3a IMpH aaunabaTndeckoM mpoitecce?

1) C=1; 2) C=0; 3)C=c0; 4)C=y.

6. Ykaxwure ypaBHenue P.Maiiepa:
1)C,=C, +7; 2)C,=C, —R; 3)C, =Cp +R; 4) C,=C, +R.
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7. Maremarndeckass GopMyJ1 TIEpBOTO 3aKOHA TEPMOJWHAMUKH JUIS M30TEPMHUYCCKOTO TPOIIECCa MMEET

BUJI:
DQ=A+4U; 2) Q = AU; ) Q=A; 4)Q=0.

8. Martemaruueckas GopMyia nNepBoro 3akoHa TEPMOAMHAMUKH 11 H30XOPUYECKOTO MpoIiecca NMeeT

BUI:
1) Q=A+ AU; 2) Q = AU; 3)Q=A; 4)Q=0.

9. Kakoe noBbImeHne TeMreparypsl H300aprieckoe Wi H30X0prdeckoe TpeOyeT OONBIIero KOJTUIecTBa
TEIJIOTHI?

1) oguHAKOBOE;

2) m3o00apudeckoe OOJIbIIE;
3) u3oxopudeckoe OOJIbIIE;
4) HeT MPaBUJIBLHOTO OTBETA.

10. SABnsieTcs mu paboTa B TEpMOAMHAMUKE (DYHKIUEH COCTOSIHUSI CUCTEMBI?
1) ner;
2) 3aBHICHT OT BHA MIPOIIECCa;
3) sBisercs;
4) MOXeT /1a, a MOXKET HeT.

11.Haiitu oTHOMIeHNE yAeNbHBIX TeroeMkocTei Cp/Cy ISl KUCIOpoa. :
1)1,7; 2) 1,6; 31,4 4)1,8.

12. Bropoe Hayajio TepMOAMHAMUKU:
1) KONMMYEeCTBO TEIUIOTHI, COOOIIAEMOEe CHCTEME, 3aTpauyMBaeTCsi Ha MpUpalleHue BHYTpEeHHeU
SHEPTUH CUCTEMBI 1 COBEPIIEHHE CUCTEMOM pabOThI;
2) HEBO3MOXXHBI TaKH€ IMPOLECCHl, €AWHCTBEHHBIM KOHEYHBIM PE3YJIbTATOM KOTOPBIX OBIT OBl
MEepexo/1 TEIJIOTH OT MEHEE HarpeToro Teja K 0ojee HarpeTomy;
3) HEBO3MOXKEH BEUHBIH JBHraTElb BTOPOTO POJa, KOTOPBIM MOIydan Obl TEIJIOTY OT HarpeBaTelis
U TIOJIHOCTBIO IIPEBpallall ee B padory;
4) BTOpPO# U TPETHI OTBETHI BEPHBI.

13. Kakas hopmyiia sIBJISI€TCS ONPEICIICHUEM SHTPOITHH?

1)dS=é; 2)d8=£; 3)dS=d—Q; 4)dS=d—U.
T T dT dT

14. Kak MakCUMaJIbHO YBEIHYUTH KOO (DUITUSHT MOJIE3HOTO JIEHCTBHS UIeaIbHOU TETIOBONW MAIIUHBI,
paboTarorieii no 1ukiy Kapao?

1) yBenuuuTh TEMIIEpaTypy HarpeBartess;

2) yMEHBIIUTH TEMIIEPATYPY XOJIOMIEHUKA;

3) YBEUYHTH TEMIIEpaTypy HarpeBaTeis U yMEHBIIUTh TEMIEPATYPY XOIOAMILHUKA;

4) N3MEHNTH HEBO3MOXKHO.

Tema 10. DJIeKTpocTATHKA

Ba3oBbrii ypoBenb: TecTn 1 — 30
IloBbIIeHHBIH ypoBeHb TecThl 31 - 42
1. Ot BOmsHON Karumd, OOJIamaromeld 3JIEKTPUICCKUM 3apsaoM +2e, OTAETWIACh MajeHbKas Karisl ¢
3apsaaoM -3e. Kakum ctan aJeKTpUYeCKHil 3apsi/] OCTaBILIEHCS YaCTH Karuiu?
1)—e; 2)-be; 3)+5e; 4)+e.

2. JIBa TOUYEYHBIX DIIEKTPHUYECCKUX 3apsi/ia Ha PacCTOSHUU R B3auMOJIEHCTBYIOT B BakyyMme ¢ criioi F.
Kak m3mennTcs cuiia B3anMOJIEHCTBHS 3TUX 3apsAA0B Ha TOM ke paccTosHuu R B cperne ¢
JIURJIEKTPUUECKON MPOHUIIAEMOCTBIO & ?
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1) He U3MEHHTCS,

2) YBETUIHTCS B € pas;
3) yMEHBIIUTCS B € pas;
4) yMeHbIIUTCA B & 2 pas.

3. Ilpu kakux yCJOBMAX [Ba OJMHAKOBHIX 3apsUKEHHBIX KBaapaTa miuomanbio 1 M2 (a - cTopoHa
KBaJpaTa), HaXOAAIINXCS HA PACCTOSIHUM I IPYT OT JIPyra MOKHO CUYUATATH TOUCYHBIMHU 3apsIaMu?
1) HA TIpH KaKWX; 2) Bcerma; 3ecmu A>T decm A KT,

4. TlpuHUWT NEHCTBUS 3JIEKTPOCKOIA CBSI3aH:
1) ¢ B3aumoelicTBHEM Pa3HOMMEHHBIX 3apsIOB;
2) ¢ B3aMMOJICHCTBUEM OJTHOMMEHHBIX 3aps/IOB;
3) ¢ B3aUMOJEHCTBUEM TOJIBKO MOJOKUTEIBHBIX 3apsI0B;
4) ¢ B3aUMOJICHCTBHEM TOJIBKO OTPHUIATESIIHHBIX 3apSIOB.

5. MOHO JI¥ TOACTIUTD 3apsij Tela Ha YacTH?
1) ma, Bcerma;
2) 3apsiJ| HE ICIHUTCS Ha YaCTH;
3) 3apsi1 HeNb3s Pa3leNIuTh, €CIU OH PAaBEH JICMEHTAPHOMY 3apsijy;
4) 3apsi IENMUTCS HA YacTH, €CIIM OH KPATeH DJIEMEHTapHOMY 3apsiTy.

6. CpaBHuTEe MeX1y cOOOW MO MOIYIIO M HANpaBICHUIO CHJIBI KYJIOHOBCKOTO B3aMMOJEHCTBUS IMapsbl
3aKpPCIJICHHBIX IMMPOBOAAIIUNX TECJI, 3apsS’KCHHBIMHA OAMHAKOBLIMU 110 BEJINYMHC OJHOUMCHHBIMU 3apia1aMu
U Taphl TaKUX )K€ TeJ, PACIIOJIOKEHHBIX HA TOM YK€ PAcCTOSHHUU APYT OT APYra, €CIM OHH 3apsHKEHBI
TaKMMHU K€ TI0 MOJTYJIIO, HO Pa3HOMMEHHBIMH 3apsIaMu:

1) cumbl Bceraa OJUHAKOBEI 10 MOAYIIIO M OJTUHAKOBO HAIPABIICHEI;

2) B IepBOM ciTydae criia OoJIbIIe;

3) BO BTOpOM ciTydae crja OOJIbIIIe;

4) cuIibl BCer/ia paBHbI 110 MOJTYJTIO U ITPOTHUBOIOJIOKHBI 110 HAITPABJICHHIO.

7. Kakoe u3 BeIpaskeHu#l onpenendet 3akoH Kynona B cucreme CHU?

F:% F:% 3)Ifqui 4)I§:—gradgp
1) er 2) dregyr
8. Kaxoe HampaBieHe IPUHATO 32 HAIIPaBJIEHHE BEKTOPA HAMIPSHKEHHOCTH IEKTPHUYECKOTO oIS ?
1) HanpaBiieHHE BEKTOpa CHJIbL, ISHCTBYIOIIEH Ha TOYCUHBIH MOIOKUTEIBHBIN 3apsij;
2) HampaBIieHHE BEKTOPA CHIIBI, IEHCTBYIOIIEH HA TOYSUHBIA OTPUIIATEIHHBIN 3aps;
3) HampaBieHUE BEKTOPA CKOPOCTH HOJI0KUTEILHOIO TOUSUHOTO 3aps/ia;
4) HanpaBJieHHE BEKTOPa CKOPOCTH OTPULIATEILHOIO TOUSUHOIO 3apsja.

9. DNEeKTPOCTaTUUECKOE TOJIe MOXKHO OOHAPYKUTh O CHJIE, IEHCTBYIOLICH Ha:
1) mpsiMO¥i MPOBOJHHK C TOKOM;
2) 3aMKHYTBIH KOHTYP C TOKOM;
3) HeNOABWKHBIH 3apsi;
4) maccy.

10. Ilpomosoka, corHyTtas B (opMe OKPYXKHOCTH paguyca R, paBHOMEpPHO 3apsbkeHa 3apsioM (.
HanpsikeHHOCTh 31eKTpUYECcKOoro noJist £ B IEHTpE Kpyra paBHa:

1) E=0; ) E=oo: 9E=—3 _; pHp=-3_
47Z'SOR 477:80R

11. IIpoBonoka, cornyras B (oOpMe OKpPYXKHOCTH paiguyca R, paBHOMEpHO 3apsykeHa 3apsaaoM (.
ITorennpan (P B LIEHTPE Kpyra paBeH:
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1) ¢=0; 2)¢=L; 3) @ &

= 4) p=o0.
47g,R 4rg,R? Ve

12. HaHpﬂ)i(eHHOCTI) 107151 OECKOHEUHOU PaBHOMCPHO 3apﬂ)KCHHOﬁ 10 TOBCPXHOCTHU IIIIOCKOCTH:

1) yObiBaeT 0OpaTHO MPOMOPIIMOHATILHO PACCTOSIHHIO OT IUIOCKOCTH JIO TOYKU HAOJFOACHUS;

2) yObIBaeT 00paTHO MPOTIOPLIIMOHATBFHO KBAIPATy PACCTOSHUS OT TNIOCKOCTH JI0 TOUYKH HAOIIOICHUS;
3) ocTaercs npu yaaIeHUH OT TNIOCKOCTH HEU3MEHHOM;

4) Bo3pacTaeT NpsSMO MPOIOPIIUOHATHLHO PACCTOSIHUIO OT TUIOCKOCTH JI0 TOYKW HAOIFOICHUS.

13. HampspkeHHOCTH TOISA, CO3MAHHOTO MIApOM paamyca R, paBHOMEpPHO 3apspKEHHBIM IO O0BEMY,
MEHSETCSI TIPH YAAJICHUH OT IISHTPA IIapa Mo 3aKOHY, OIHCHIBAEMOMY rpadukoM:

E E E E
I I |
r r r r
R R R R
1) 2) 3) 4)

14. Kakoe 31eKkTprdecKoe 1ojie Ha3bIBaeTCsl OAHOPOJHBIM IoJieM?
1) mone, co3aHHOE HIEKTPUIECKIMU 3apsilaMy OTHOTO 3HAKA;
2) moie, CO3AaHHOE PaBHBIM KOJMYECTBOM MOJIOKUTEIBHBIX W OTPUIATENBHBIX JJIEKTPHISCKUX

3apsi/IoB;
3) mose, B K10 TOYKE KOTOPOTO BEKTOP HAMPSHKEHHOCTH UMEET OJTMHAKOBOE HAIIPABIICHHE;
4) moste, B KaX/101 TOYKE KOTOPOT'O BEKTOP HAMPSDKEHHOCTH MMEET OJMHAKOBBIN MOYIIb

HarpaBJICHUC.

15. B xakoMm u3 NEPCUUCICHHBIX HUXXE CITYYaCB DJICKTPUYCCKOC ITOJIC MOXKXHO CYHUTATDh O,Z[HOPOZ[HLIM?

1) none ToueyHOTO 3apsNa;
2) moJie IByX paBHBIX 110 MOAYJIIO U MTPOTHUBOIIOJIOKHBIX MO 3HAKy TOYEYHBIX 3apsAI0B;

3) nosne 3apsHKEHHOTO 1apa;
4) mosie MEX/1y ABYMsI 3apsSHKSHHBIMHU IUIACTHHAMH IUIOCKOTO KOH/ICHCATOPA.

16. HampspKkeHHOCTD 3JIEKTPOCTaTHUECKOTO MOJIsl BHYTPHU MPOBOJISIIEH Chepbl, PABHOMEPHO 3apsKEHHOM

0 TIOBEPXHOCTH:
1) paBHa Hy10;
2) yObiBaeT 0OpaTHO MPONOPIMOHAIBHO KBAJPaTy PAacCTOSIHUS OT ILEHTpa cepbl J0 TOYKH

HaOIIOIEHUS;
3) Bo3pacTaeT npsAMo MPONOPLUUOHAIEHO PACCTOSHHIO OT LIEHTPa cepsl 10 TOUKH HAOII0ACHUS;
4) octaeTcsi IOCTOSHHOM U PaBHOI HAIIPSHKEHHOCTH CQepbl Ha e TOBEPXHOCTH.

17. JIBe mapaienbHbie OOJbIIME IUIACTUHBI 3apS/INIA C TIOBEPXHOCTHOM IIOTHOCTBIO 3apsiia O U O .
UYeMy paBHBI HAIIPSPKEHHOCTH TTOJIEH?

1) Es=0; Ea= Ec=Z;  2) Ea=Ec=0; Eg=Z;
&y &y g (e

3) EazEc= -2 :Es= -2 : 4) Ea=Ep=Ec=2.
2¢, & &

*
*
*




18. HanpsoKeHHOCTh 3JCKTPUYCCKOrO IOJII HA PACCTOSHUU SCM OT MOBEPXHOCTH 3apsuKEHHOU chepbl
panuycom 10cm paBHa 36B/M. KakoBa HanpsikeHHOCTD T0JIsI HA paccTosHuH 30cM oT eHTpa chepsi?

1) 4B/wm; 2) 6B/wm; 3) 1B/m; 4) 9B/m.

19. Onexrpuueckuii 3apsn (; HaXOOWTCA B DIEKTPUYECKOM moje 3apana (,. OT 4yero 3aBHCHT

HaIIPsKEHHOCTL JJICKTPUYCCKOT'O IIOJIA 3apsia q2 B TOYKE MPOCTpPaHCTBA, B KOTOPYIO IMOMCIICH

3apsn Q, ?
1) Toneko oT 3apsina Q, ;
2) TonpKo OT 3apsga J; ;
3) ot 3apsiga (], u paccTosiHHA MexIy 3apsiaamu (; u Q,;

4) or 3apana (; u pacCcTosAHUA MEXIy 3apsnamu (; u (,.

20. IIpoBomoka, coraytas B popme moykpyra (O — IEeHTp OKPY>KHOCTH) paBHOMEPHO 3apsiKeHa 3apsaoM

(-q). OnpenenuTth HaMpaBIeHHE HAMTPSKEHHOCTH JIEKTPHYECKOTO ToJis B Touke O:
11,

2) 2; 1
3) 3;
4) 4.

21. IloTok BekTOpa HANPSHKEHHOCTH AJICKTPOCTATHUECKOTO IMOJISI B BAKYyME CKBO3b JIOOYIO 3aMKHYTYHO

HOBEPXHOCTb. ..

1) nponopiroHaseH aredpandeckoi CyMMe 3apsiioB, 3aKIFOUYEHHBIX BHYTPHU 9TOM MIOBEPXHOCTH;

2) MpOIOPIIMOHAJIEH TPOU3BECHHIO 3apA/I0B, 3aKIIOYEHHBIX BHYTPH 3TOM MMOBEPXHOCTH;
3) mponopIHOHAIEH OTHOLIEHHUIO 3apsI0B, 3aKIIOUEHHBIX BHYTPH 3TOM IMOBEPXHOCTH;
4) nponopLHOHAJICH CyMME MOJYJIEH 3apsii0B, 3aKII0UEHHBIX BHYTPY 3TOH OBEPXHOCTH.

22. TloTok BekTOpa HANPSHKEHHOCTH JJIEKTPUUYECKOTO TOJS B BaKyyMe Hepe3 3aMKHYTYIO MOBEPXHOCTb
NPOMOPLHOHANIEH 3apsily, OKPY>KEHHOMY 3TOH IIOBEPXHOCTBIO, B CHILY:

1) 3aMKHYTOCTH JTMHUI HAIPSPKEHHOCTH AJIEKTPOCTATUUECKOTO MOJIS;
2) TOro, 4TO JIMHUH HAIPSHKEHHOCTH AJICKTPOCTATUYECKOTO OISl HAYUHSIFOTCS U
3aKaHYMBAIOTCS HA 3apAOax;

3) IUCKPETHOCTH 3apsa;

4) BUXPEBOT'0O XapaKTECpPa IJICKTPOCTATUYCCKOIO I1O0JIA.

23. TloTok BeKkTOpa HAIMPSKEHHOCTH JIIEKTPHYECKOrO IO 3 s

§ E,dS uepes noepxsocts S pasen:
S 1) mymo;

2) =34/&;

3) +30/¢, ;

4) +12q/¢, .
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24. 3aps ( mepeMenaeTcs OKoJIo0 OECKOHEUHOH, PABHOMEPHO 3apKEHHOMN MIIOCKOCTH C MOBEPXHOCTHOM
IUIOTHOCTBIO 3apsAna O (3apsi M IUIACTHHA OJHOMMEHHO 3apsDKeHbl) M3 Toukd A B Touky B. ITpu 3Tom
CHJTBI TIOJISt TIPOM3BOAT PabOTy, PaBHYIO:
qo 1 1., go I, . qo .

== 25 00— 4y

1)
drg, 1, T, g, N &o

25. 3apsn ( mepeHocAT M3 TOYKM A B TOYKY B 3JEKTPOCTATHYECKOTO IMOJISI, CO3JaHHOTO TOYCYHBIM
3apsiioM Q (3apsapl OMHOMMEHHBIC) MO Pa3HBIM TpaeKTOpusM. Kakoe cooTHoOIIeHWe MexIy padoTamu
TIOJIS TIO TIEPEHOCY 3apsA/ia CIPaBEAITUBO?

1) A>A>A;s;
2) Ai<A<As; *Q A 1
3) A1=A=As=0;
4) Ai=A=A; # 0. 3
B

26. Kakas ¢uzuyeckas BeTMYUHA ONPEEINISECTCS OTHOLUICHUEM
MOTCHIHUANBHONW SHEPTUH JIEKTPUIECKOr0 3apsiia B SIEKTPUUYECKOM II0JIE K 3apsiay?
1) noTeHIMAaT ICKTPUUECKOTO MOJIS;
2) HanpsHKEHHOCTH 3JIEKTPUYECKOTO TTOJIS;
3) 2JEKTPUUECKOE HATIPSHKCHHE;
4) 3IMEeKTPOEMKOCTb. q q

27. IloTeHnMan (P ¥ HaUPHKEHHOCTB 3IEKTpUIecKoro nond E B Touke
O paBHBI:
1) =0, E=0; a
q O
2) =0, E=———
2re,a
V2 q q
3) E=0, o= —q ; a
e, a
4) E = LZ 0= V2g _
2ms,a 7g,a

28. TloTeHInan 3JIEKTPUYSCKOrO OIS Ha MOBEPXHOCTH METAJUIMUECKOM 3apshKeHHON chephl pajinycom
10c™m pasen 4B. KakoBbl 3Ha4€HHs OTEHIMANA DJIEKTPUYECKOTO TI0JIA (P; HA PACCTOSHHMU 5CM OT LIEHTpa

cdepsl 1 @, Ha paccTossHUHM 20cM OT LieHTpa cepbl?
1) ¢ =4B, ¢, =2B;
2) ¢,=1B, ¢,=16B;
3) ¢,=2B, @,=8B;
4) ¢,=8B, ¢, =2B.

29. Uto Ha3bIBAETCS IKBUIIOTEHITUATHHON MTOBEPXHOCTHIO?
1) reomeTpruECKOE MECTO TOYEK, UMEIOIINX OJNHAKOBBIA OTCHIHAI;
2) TeOMETPUIECKOE MECTO TOUYEK, MOTEHIIHAT KOTOPHIX PaBEH HYIIIO;
3) reoMeTpruIecKOe MECTO TOUEK, 3apsAbl B KOTOPBIX PaBHBI MEXIY COOOM.

30. Vxaxxure HeraBHJIbHBIﬁ otBeT. CBSI3b noTcCHIaia ¢ C HAIPAKCHHOCTBIO JJICKTPUYCCKOI'O IMOJIA
HUMECT BU:
1) E = —grade;
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3) ¢~ ¢, = [Edl;
1
4) E= fa—¢ + ] 0p +k 6_(0 ne i, ] K - equnmambe OPTEI MPSIMOYTOJIBHOM CHCTEMBI.
dx dy dz

31. Kakyio paboTy COBEpILIMIN CHIIBI AJIEKTPOCTATHUECKOrO MO MpH NepemenieHud 3apaga 2Kn w3

Touku ¢ moreHanoM 20B B Touky ¢ morennuanom 0B?
1) 401x; 2) 201x; 3) 101x; 4) 01x.

32. B kakoM ciiyyae paboTa IpU MEPEeMEHICHUH 3JICKTPUYCCKOrO 3apsa B AJICKTPHUECKOM I0JIE paBHA
HyII0?
1) mpu nepeMenieHuu 3apsiia BAOIb CUIOBOH JIMHUMY;
2) mpu NepeMeIICHUU 10 JTF000H TPACKTOPUH B OJTHOPOIHOM 3JICKTPUYSCKOM TI0JIC;
3) mpu nepeMeneHny 1o JI000# TPaeKTOPHH B TIOJIE TOYSUHOTO 3apsiia;
4) npu nepemeLLeHNN Nno 6ol 3aMKHYTOM TPaeKTOpMK B 1I06OM 31€KTPOCTaTUYECKOM MNoJe.

33. Iotenuuan noys Togeynoro mumons (£ << I') B Touke A paBeH:

1) mymo;
+q
r

3 q€/47r50r2; /2

p/4re, ¥ 4

(P —anexTpuyeckuii MOMEHT AMIIONS).

tq
34. TloTeHIMAaI HOJIA TOYESUHOr'O TUIIOJISA (f <<TI)BT1ouke A -q . o _ A
paBeH: { r )

1) mymo;
2) 2p/bnme, r’

2
3 A7 [Ane, ¥
p/4ne, ¥
(P — onexTpuyeckuii MOMEHT AUIIONS).

—

35. Ha numosb, KOTOPBIH HaXOJHUTCS B OAHOPOIAHOM JIIEKTpHYecKoM mone £ (MomeHT aumnons [

[0] _> 1% v
COCTAaBJISICT YT'OJI 30 C BECKTOpOM E) ACUCTBYCT Bpallaroiui MOMCHT, MOAYJIb KOTOPOI'O paBCH:

1)PE: 2) PE/2; 3)ZpE; 2) pE - cos 30°

36. Kaxk BezieT ceOst TUIIOJb B AJIEKTPUYECKOM T10J1€, H300paKeHHOM Ha PUCYHKE?

1) moBopaumBaeTCs 10 MOIIO;
2) moBOpauMBAaETCs 110 MOJII0 M BTATUBAETCS BIIPABO;
3) moBopauMBaETCS TI0 MOJIFO U BTATUBACTCS BIICBO;

4) He pearupyer Ha IoJIe. /
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37. Pasamepnocts Kii/B onpenenser Bennunny...
1) 21eKTPOEMKOCTH;
2) HaNPsDKEHHOCTH IICKTPHIECKOTO TTOJIS;
3) BIIEKTPUYCCKOM MOCTOSIHHOMM;
4) MUPIEKTPUICCKON TTPOHNUIIAEMOCTH.

38. Ilnockuili KOHAEHCATOp 3apsSOWiIN, OTKIIOYMIM OT WUCTOYHHKA M YBEJMYWIM PACCTOSIHAE MEXIY
oOKkJagkaMu B [iBa pas3a. HampsyKeHHOCTh 3JIEKTPUYECKOTO OIS MEKAY OOKIIQAKaMU IPH STOM:
1) He M3MEHMIIACH;
2) yMEHbBIIUIIACh B JIBa pa3a;
3) yBenuumiach B 1Ba pasa;
4) yBenmn4miach B 4ETHIpPE pasa.

39. PacctosiHe MexIy OOKIaJKaMHU IUIOCKOTO KOHJAEHCATOpa YMEHBIIWIM B JIBa pa3a, HE OTKIIOYas
UCTOYHUK. [Ipy 3TOM HANPSHKEHHOCTH MEKTPHICCKOTO MOJIST MKy OOKIIaIKaMH:

1) He U3MEHMIIACK;

2) yBenu4uiIach B JIBa pasa;

3) yMeHBIIHIACh B JIBa Pa3a;

4) yBenu4mIach B 4€THIPE pasa.

40. Pa3HOCTh TOTEHLIMAIIOB MEXAY OOKIaJKaMH IJIOCKOTO KOHAEHCATOpa, IMOJHOCTHIO 3allOJHEHHOTO
JIMRJIEKTPUKOM C OTHOCHUTEIBHON POHHUIIAEMOCTRIO € , paBHa (d — paccTosHUE MEX Iy OOKIaaKaMu, S —
IO b TUTACTHH):

£EYS £€6,S
99 2) P 3 - 4)—
2£,S d £€,S qd
41. KakoBa 3Heprus 3JeKTPUUECKOro IMOJII KOHJEHCAaTopa EeKTPOoeMKOCThi0 10MK® mpu HanpsKeHUH
20B?
1) 200/1x; 2) 2:10"* Ix; 3) 100 dx; 4)2-10°3]1k.

42. Konpencatop Obin 3apsoken g0 20B. Ilpu paspsjake KOHIEHcaTopa B JJIEKTPUYECKOW IIEeTH
BeItenack 3ueprus 0,1 /[x. Kakoli 3apsx 01 Ha 00KJIaike KOHAEHCaTOpa?
1) 1-10%Ku; 2) 0,1K; 3) 5-10°Ku; 4)2,5-10°Ku.

Tema 11. IlocTOAHHBIH DJEeKTPHYECKHI TOK

Ba3oBbiii ypoBenb: Tecthl 1 — 12
IloBbIIeHHBII YpOBeHB TecThI 13 - 18

4,

1. YUepes ceuenue S 3a 1 ¢ paBHOMEPHO MEPEHOCATCS 3apsiIbl
g, =+1 Kz u q, =—1 Kx. Coorsercrayromas cuna

TOKa paBHa!
1) nymio;

2) 2A,;
3) 1A;
4) -2A.

2. Uepes ceuenne S 3a 2c paBHoMepHO mepeHocstest sapsanl (, =+2 Kz u . =-6 Ku. | -

COOTBCTCTBYHOIIIAsd CUJIa TOKA. Vkaxure HpaBI/IJILHBIfI OTBCT!
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1) | =4 A, ok teuer cnesa nanpago;

2) =2 A, Tox Teuer cneBa HaIpaBo; g
3) | =2 A, tox Teuer cnpasa Haneso;
4) | =8 A, TOK Teuer cieBa Hampaso. q

3. Ilo ogHOpPOIHOMY MPOBOAHUKY MOCTOSIHHOT'O CEYCHHSI TEUET
IMOCTOSSHHBIM TOK. 3aBHCHUMOCTH ITOTEHIIHAJIa (D(X) TOYCK IPOBOAHMKA OT KOOPAWHATHEI X TIPH 3TOM

AMEET BUII:

o (x) ¢ (x) o (x)

1
) 2)
X 4) X X
nore
HIIMAJI HE 3aBUCUT OT KOOPUHATHI
4. Cuna ToKa MEHSIETCSl CO BPEMEHEM [0 JIUHEHHOMY 3aKOHY: | =kt (k — KoHcTaHTa). Kakoi 3apsin

HepeHCCCH 110 OCIIU 3a BpeMH T ‘7 yKa)KI/ITe HeraBI/IHBHLIﬁ OTBCT:
1) q=[I(t)dt; 2) q=kz?; 3) q=kr?/2; 4) q= [kt
0 0

5. TIOCTOSHHBIA TOK TE€YET IO IPOBOAHUKY IIEPEMEHHOIO CEUYECHUS.
CpaBHUTE BENUWYHHY IUIOTHOCTH TOKAa B pa3HBIX y4yacTKax : |
MIPOBOJIHUKA: :

|

I

2) j1:j2; | :
3) J,> I,

4) IJIOTHOCTb TOKa HCONPCACIICHA

6. DneKTpuYecKasi MPOBOIUMOCTh ITPOBOJIHUKA U3MEPSIETCA B ...
1) Omm; 2) CumeHc; 3) CumeHc M; 4) CumeHnc/m.

7. DNEKTPUUYECKOE CONPOTUBIEHUE TPOBOIHUKA 3aBUCHUT OT. ..
1) momepedHOro CeYeHNs U CHITBI TOKa,
2) (hopMBI MPOBOAHMKA U €TO IITNHEI;
3) JUTMHBI, TUIOIIA/IN TTOTIEPEYHOT0 CEUSHUSI 1 MaTepHraia IPOBOTHHKA;
4) U307s1MY IPOBO/IHUKA.

8. Jlna yudacTka ILiemH, HM300pPaKEHHOTO Ha PHCYHKE M BXOJSNIETO B COCTaB 3aMKHYTOH IENH,
¢, =5B, ¢,=10B, &=5 B.Tox B uenu Tever:

1) cneBa Hampago;




2) crpaBa HaJIEBO;
3) TOK paBeH HYJIIO
4) TOK ONPECITUTD HEb3s

10. IlocTOSIHHBI TOK TEYET MO OJHOPOJHOMY IPOBOAHHWKY NEPEMEHHOTO CeYeHus. O — yIelbHas
MPOBOJIUMOCTH TOUYEK MTPOBOJHUKA. Y KaXKUTE MPABUIBHBIN OTBET:

1) o, >0,
2)0'2>0'1; |
I |
o, =0,. e |
3) “1 2:
) | 2

4) O ompenenuTh HENb34. N_/
|

11. 3akon Oma mns ydacTka menu, coxepxkamero J/C, umeer
BUJ (YKQXKHUTE HETIPABUIIBHEIN OTBET):

D] :G(E + Ecm),E
3JIEKTPHYECKOTO MOJISl CTOPOHHUX CHIT 1 |
2)p,—p,=IR+¢; . || *
) IR=¢, -, +¢.
) R=1(p -, +¢)

—HaIlpsXKECHHOCTD
m

Ci

12. Bropoe mpaBuno Kupxroda ais konTypa | mmeer Bua:

|1(R1 + Re)+ |2R2 =& — &,

Kak BbIOpaHO HanpapieHne 00xoa KOHTypa? |

. I
1) o YacoBoii CTpeEKe; ] R

2) IPOTHB YaCOBOM CTPEIIKH;

3) nepneHANKYIJISIPHO PUCYHKY, K HaM;

4) nepneHaNKyYISIPHO PUCYHKY, OT Hac.

R

6

13. DrekTporneUKa co ClMpaIsiMH, PaCCYUTAHHBIMU Ha MowHocTh P, u P,, noakiroueHa Kk HCTOUHHKY C

MOCTOSTHHBIM HampshKeHneM. B kakom ciydae oHa OyJeT BBIAENATh MEHBIIYIO MOIIIHOCTD:
1) npu mocieg0BaTEILHOM BKIIFOUCHUH CIIHpAIeH;
2) npy mapajuieIbHOM BKJIIOUEHHH CIIUPAJICH;
3) MOIITHOCTH MPH MAPAITIENFHOM U TIOCIIEI0BATEIFHOM BKIIOYEHUH OYAYT OJJMHAKOBEI;
4) maHHBIX IJIs1 OTBETA HEJOCTATOYHO.

14. Kakoe COOTHOIIICHHE HE OMHICHIBAaET 3aK0H Jxoymst — Jlenma?
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1) Q=1°Rt; 2 Q=[I’Rdt; 3) j=0F; 4) w=cE’.
0

15. SHGKTpI/I‘IeCKI/Ie JIaMITIOYKH, paCCUUTAHHBIC HA OJWMHAKOBBIC HOMHWHAJIBHBIC HAIIPSXKECHUA U MOIITHOCTH

P n P, (P,>P,), sxmounmn nocnenosarensno. Ha kakoif 3 nammodek BbIAeISETCS OONMbIIAs

MOITHOCTb:
1) Ha TIepBOW;
2) Ha BTOPOHi;
3) MOIITHOCTH OJTMHAKOBHIC;
4) MaHHBIX U OTBETA HEAOCTATOYHO.

16. DOnexkTpoHarpeBaTeNbHbIM NpHOOP MOAKIIOYEH K HCTOYHHKY Toka ¢ DJC & U BHYTpEeHHUM
conporuBnenuem . [lpu kakom 3Ha4YeHUH compoTHBiIeHHS R mnpubopa moie3Has MOIIHOCTh

MakcumanbHa? KakoBo npu stom 3Hauenue KITJ[?
1) R=r, 100%; 2) R — o0, 50%; 3) R=r,50%; 4) R — 0, 50%.

17. Ykaxure HenpaBuiibHbIM OTBET. [lone3Has MOIHOCTh UCTOYHUKA TOKA PaBHA!
1) I°R;
) (e—1r)-1;
3) | -U (U — nanpsxenne na 3axnmax HCTOUHHKA);

H1%-r.

18. Hocurensamu 3apsiia B OTYIIPOBOIHUKAX ITPU IIPUMECHOHN MPOBOJMMOCTH MOTYT OBITH:
1) 37eKTPOHBI U IBIPKHU B PABHBIX KOHLIEHTPALIMIX;
2) 2JIEKTPOHBI HJIH JIBIPKH;
3) uoHsI;
4) KynepoBCKHUE IEKTPOHHBIE NaphlI.

Tema 12. MarauTHoe moJje

Ba3osvlii ypoBenb: Tecthl 1 — 20
IoBbIIEHHBIH ypoBeHb TecThI 21 - 27

—

1. MaraHuTHBI# MOMEHT PaMKH C TOKOM ﬁm =1Sn, rne S - miomans, oxsauennas Tokom; N —

€AMHUYHBINA OpPT (HOpMaJIb K TUIOCKOCTH PAMKH). Y KaXKHUTE HOMEpPA MPABUIIBHBIX PUCYHKOB!

1 2 2 C—>
P |
|

2. Ilo TOHKOMY KPYrOoBOMY ITPOBOJHUKY TEUYET TOK | . Kax HalpaBJIeH BEKTOP HAaINpPSKEHHOCTH
MAarHUTHOTO TTOJIS B IICHTPE OKPYKHOCTH?

l) NEPNCHAUKYIISIPHO INIOCKOCTH JIUCTA KK HAM»,
2) NEPNCHAUKYIISIPHO INIOCKOCTU JIUCTA «OT HAC»,

3) paBeH HyIIO.
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4) ornpenenuTh HEb3s

3. Io 6ecKOHEYHO JTMHHOMY COJIEHOM LY TeueT TOK. Kyia HarmpaBieHo 1oJie BHYTPU COJIEHOHMIa?
1) naneBo;

2) HampaBo;
3) moJie paBHO HYJIIO;

4) onpenenuTh HAMIPABIEHHUE ITOJIS IO STUM JaHHBIM HEBO3MOKHO.

—

4. KsajgpaTHas IUIOIAKa CO CTOPOHON & pACIONOXKEHa MNEpHeHANKYIAPHO K BeKTopy B B

OJHOPOJHOM MarHuTHOM Tio7ie. Ilotok BekTopa B uepes nee pasen:

1 1
1) a’B; 2) 0 3) =a’B; 4y —a’B.
2 J2

—

5. Kpyr pamnyca R pacnonosxen mapannensuo Bextopy B B ommopoamom marmurHOM mone. ITotok

BCKTOpa B 4epe3 HCT'O paBCH:

2
7R°B
2
1) 27 RB; 2) TR°B; 3) Hyi110; 4) —

6. IIpoBOIHUK C TOKOM | HaXOAUTCA B MAarHUTHOM IIOJIE C WHIYKLIHEUN B. IIpoBOJHUK HEXUT B
IJIOCKOCTH JIMCTA, TOJIE — MEepHeHIuKyIsipHo nucTy. Cuna Ammepa, IeWCTBYIOIAs Ha MPOBOJTHUK,
HallpaBJcHa:

1) Bopago;

2) BIIEBO;

3) BBEpX; 7 A @ B
4) BHU3.

7. Kakoe u3 3anmucaHHbIX BhIpakeHUH — cuia Amnepa?

D F=ql58:
2)dlf = I[dz I§J;
3)d§:f_;lldr—€rj;
4)dﬁ=[ré]dzl

8. Kakoe yTBepkaeHue cripaBeyinBo?
1)Cuna JlopeHIia He coBepIraer pabory;
2)Cuna JlopeHnia MEHIET KHHETHYECKYIO SHEPTHIO YaCTHIIBI;
3)Cuna JlopeHua MeHsSeT MOLyJIb CKOPOCTH YaCTHLIBI;
4)Cuna JlopeHira coHamnpaBiieHa CO CKOPOCTHIO YaCTHITHI
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9. Ha pucyHKe MNpeaCTaBICHbl HAINPaBICHUS CKOPOCTU IOJOKHTEIBHO 3apsDKCHHOM YacTHIBI H
MarHuTHoro nosst. Kyna HanpapieHa MarHUTHast 4acTh cuiibl Jlopenua?
1)mo 1;

2) mo 2; 2
3) mo 3; ® B
4) o 4. q .
—p
U
N OY
1
10. TTomoxuTenbHO 3apshDKEHHAST YacTHIA BIETENA B 3JICKTPHYECKOE IMOJEe KOHJCHCATOpa MapauielibHO

€ro O6KJ'Ia,Z[KaM. I[J'IH TOrOo, YTOOBI JaCTula HE OTKIIOHsIACh IO BEPTHUKAJIM, MArHUTHOC II0JIE HAIO
HaIIpaBUTHb 110 HAlIPaBJICHUIO:

1) o 1;
+
2) no 2; 2 1
] _
s g ® O
4) 1o 4. _

11. SIBneHue 371eKTPOMArHUTHON MHIYKIMH 3aKII04aeTcsl B BOSHUKHOBEHHU Toka M DJIC B 3aMKHyTOM
KOHTYpE MPH:
1) ©3MEHEHNH CUJIBI TOKA B HEM,;
2) U3MEHEHUH TOJIOKEHNSI KOHTYpa B IPOCTPAHCTRE;
3) HarpeBaHUM KOHTYDA;
4) U3MEHEHNH MOTOKA MAarHUTHOM MHIYKIMH, IPOHU3BIBAIOLICH IUIOMIAAKY, O'PAHHYCHHYIO 3THM
KOHTYPOM.

12. Kontyp L Haxomutcs B HEOIXHOPOAHOM MAarHWTHOM I0JI€, EPHEHIUKYIIPHOM IIJIOCKOCTH KOHTYpA.
B — wHayKmus MarHMTHOTO mons, { — 1IuHA KOHTypa, S — IUIomamh, OXBavyeHHAs KOHTypoM. I1oTok
BekTopa B paBen:

1) | BdS:;
! B 4 A AA
2) I Bédf; \\>
/ L
3) Hyn10; —

4) IIOTOK OIIPECACIINTD HCIIb3:.

13. Pamka, comepkarias N BUTKOB, BpallaeTcsi B OJXHOPOJAHOM MarHUTHOM mojie Bokpyr ocu OO’.

Bexrop B nepnenmuxynsapen ocu OO, pamuyc Butka — & . B pamke HaBomutcs IJIC, paBHas:

1) 7a’NBcoswt ; ©
2) Hymo; 5
3) 7a’NBw sin wt ; @
4) 7a’NB sinot.
o
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14. 3/1C snekTpoOMarouTHOW WHAYKITMH B IMMPOBOJHUKE, IBIKYIIEMCS B MarHUTHOM I10JIe, BO3HUKAET 32

CUeT:
1) cunbl Amriepa, IefcTBYIOIIEH Ha STOT MPOBOIHUK;

2) cunel JlopeHtia, JeficTBYIOIIEH Ha 3apsiIbl TPOBOTHUKA;
3) mporyckaHus 4epe3 MPOBOIHUK TOKA,
4) HarpeBa NPOBOJTHUKA MPOTEKAIIIUM YepPe3 HETO TOKOM.

15. 3AC caMOMHIYKITUN MOXKHO TIOACYUTATH 10 (hopmyIie:
dl,

1) e=——; Z)g:—Ld—I; 3) 812=—L12L; 4 &, =-L,—.
dt dt dt dt

16. Ecnu yBenuuuBaTh HHAYKTUBHOCTH 3aMKHYTOT'O KOHTYpa C HEU3MEHHBIM IO CUJIE TOKOM, TO TOK
CaMOWHIYKIIAH:

1) Teuet B CTOPOHY TOKA B KOHTYPE;
2) Te4eT NPOTHB TOKa B KOHTYPE;

3) He BO3HMKAET;
4) 10 3TMM JaHHBIM OTIPEIENUTh €r0 HAIIPABICHUE HEBO3MOKHO.

17. CoOcTBeHHas SHEPrUs TOKA MOJCUNTHIBACTCS 110 (hopMyJie:

L L1?
2
1) Ll 2= Y=, 1211,
18. IIpoBosiouHas pamMkKa HAaXOJWUTCS B MAarHUTHOM TIOJIe, MEPHEHAUKYJISPHOM K IJIOCKOCTH PaMKH.
VKaXHTe HOMEpa PUCYHKOB, TJI¢ HPABHIBHO MOKA3aHO HAIPABICHHE HHIYLHPOBAHHOTO Toka | mpu

BBIKJIFOUCHHUH MAarHUTHOTI'O ITOJIA.

B 1) 2) 3) @ B 24 @ B
|

®

19. HpI/I 3aMbIKaHUHU KJIFOYa Y€PE3 KAaTYIIKY HHAYKTHUBHOCTH TCUCT TOK, MeHﬂDMHﬁCH I10 3aKOHY:
L

E —t

1)I=E1—eR : L R
YWY ]
& L
|="geR:

2) Re : /

el -t II
3)I=EeR—1; gll

L
nl=2l14e+
R

20. TIpu pa3MbIKaHUHU KITFOYA HHIYIIUPOBAHHBIA TOK B KaTYIIKE:
1) Teuer BpaBo;

2) TeYeT BJIEBO;

3) paBeH HyI0;
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4) HampaBIICHUE TOKA OMPEICITUTE HENb3I.

21. VYV guamargeruka:

1) u>1; 2) <1, 3) u>>1; 4) u=0,

22. Kakoe yTBepX/I€HHE CIPaBEITUBO IS MATHUTHBIX TTOJIEH B BelecTBe?
1)IToTok BeKTOpa HANPSHKEHHOCTH MArHUTHOTO ITOJIS YePe3 3aMKHYTYIO IOBEPXHOCTh PaBEH HYJIIO;
2)[ToTok BeKTOpa MHAYKI[HM MAarHUTHOTO MOJISI Yepe3 3aMKHYTYIO TIOBEPXHOCTh PaBEH HYJIIO;
3)[ToTok BekTOpa MHAYKIUM MAarHUTHOTO IOJISl Yepe3 3aMKHYTYIO0 TOBEPXHOCTh MPOMOPIMOHATICH
areOpanveckoil CyMMe TOKOB, MPOTEKAIOIIUX Yepe3 ATy MOBEPXHOCTS;
4)IToTok BEKTOpa HANPSHKCHHOCTH MArHUTHOTO TIOJIS Yepe3 3aMKHYTYH) TOBEPXHOCTh paBeH
aIre0panvecKoi CyMMe TOKOB, MPOTEKAOIIUX YePe3 Ty MOBEPXHOCTb.

23. MaruuTHas MMPOHUIIAEMOCTb U MarHuTHasd BOCIIPUUMYNBOCTL BEIICCTBA CBA3aHbI COOTHOLICHUCM:
1 1
1#:1+;(, 2#:1—;(1 H=—" H=—
) ) 3 X g lvx

24. Kakoe yTBepX/€HHE CIIPaBeAJIMBO I MAarHUTHBIX MOJIEH B BeriecTBe?
1)Hupkynsius BeKTopa HapsHKEHHOCTH MarHUTHOTO TIOJIS 10 3aMKHYTOMY KOHTYPY paBHA HYJIIO;
2)upkynisnus BEKTOpa MHAYKIIMM MarHUTHOTO TOJIS [10 3aMKHYTOMY KOHTYPY PaBHa HYIIIO;
3)LlupKynsiys BEKTOPAa MHAYKIIMK MarHUTHOTO TMOJISI TI0 3aMKHYTOMY KOHTYPY MPOIOPIHOHATbHA
areOpanveckol CyMMe TOKOB MPOBOJMMOCTH, MPOTEKAOIIUX Yepe3 IUIOMAAKY, OTpaHUICHHYIO
3TUM KOHTYPOM;
4)Uupkynsauusi BEKTOpa HaNpsDKEHHOCTH MAarHUTHOTO IOJIA IO 3aMKHYTOMY KOHTYPY paBHA
anreOpanveckol CyMMe TOKOB MPOBOJMMOCTH, MPOTEKAOIINX Yepe3 IUIOMAAKY, OTPaHUYCHHYIO
3THUM KOHTYPOM.

25. Y peppomarneruka:

1) u>1; 2) u<1l; 3) u>>1; 4y u=0.

26. Y mapamarHeTHka:

1) u>1; 2) u<1l; 3) u>>1; 4y u=0.
27. Tetns rucTepe3nca UMEET MeCTO:

1) B mapamMarHeTHKax;

2) B IMaMarHeTHKax;

3) B peppoMarueTrkax;

4) He BO3HHKAET B MIEPEUNCIICHHBIX BEIIECTBAX.

Tema 13. IlepeMeHHBII YJIeKTPHYECKHI TOK. YpaBHeHus MakcBesia.

Bba3oBblii ypoBenb: Tectsl 1 — 6
IMoBbImeHHBIH ypoBeHb TecThI 7 - 10

1. Ha BeKTOpHOﬁ AuarpaMMe IIO0Ka3aH TOK IR Uepe3 OMHUYCCKOC COIPOTHBJIICHUC. HaHpﬂ)KeHI/Ie Ha

COIIPOTUBJICHUU — 3TO BECKTOP:
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nu,;
2 U,;
3)U,;
4) OMpPEACINUTb 3TO HAIPSIXKCHUEC HCIIb34.

2. Ha BexTopHO# quarpamMMme MOKa3aHBl TOK B IENH W HamNpspDKeHHe Ha Bxoje. CpaBHUTE aMIUIUTYAHBIE
3HAUECHUS HaIPSHKCHUS Ha

KOHJICHCATOpe U, u Ha R

L C
unyktusHoctn U | U —NWW\—{ }_

U, >U;
2)U_ <U;
U, =U,

°
l
*

4) CpaBHUTD HEJB34.

3. Moayiib KOMIUIEKCHOTO COIIPOTUBIIEHUS LIEIIH PABEH:

1) R+i;
oC R C

2) R +(L/wCY ; N
3 (R + (wCY :

4) JR*—(1/wC)" . e~ ———

4. Ha BeKTOpHOﬁ AuarpaMme IoKa3aHO HalPs>KCHUE HAa COIIPOTUBJIICHUN U R - Tok qepe3 MHAYKTUBHOCTDb

— 3T BEKTOp:
1) 1; U,
2) 1,; I
3 Iy I I

A
v

4) Tok yepe3 HHAYKTUBHOCTH HE H300PaKeH.

5. Tok, meicTByroIIee 3HaYEHNE KOTOPOTO PaBHO 5 A, TEUET Uepe3 pe3ucTop, NCHCTBYIOIIEE 3HAUCHUE
HaIpsDKEHUsS! Ha KOTOPOM 5 B. MomHOCTS, BBIAEISAIOMIASICS B KOHACHCATOPE, PaBHA!

1) 25 Br; 2) 50 Br; 3) 12,5 Bt; 4) 0 Br.

6. B MomeHT PC30HaHCa TOKOB BBIIIOJIHACTCA CJICAYIOIICEC COOTHOIICHUC (U R U L UC — aMIIIUTYAbI

HaprDKeHI/Iﬁ Ha pe3I/ICTOpe, KaTyIHKe, KOHHCHC&TOpe; U — aMHJ'II/ITyI[a HaprDKeHI/Iﬂ Ha reHepaTope). (
U, =0)
nu,=U; U, =U; U, . =U; 4 U, =U,
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7. AMIiepMeTp B IIeTIH TTEPEMEHHOTO TOKA MOKa3bIBaeT TOK CHiIoi 10 A. AMIUIMTYyIHOE 3HAYCHUE 3TOTO

TOKa PaBHO:
1) 10 A; 2) 14,1 A; 3)29A; 4)20 A.

8. da3oBast CKOPOCTH IIEKTPOMATHUTHBIX BOJIH OTIPENEISIETCS COOTHOIIICHUEM:

1 c c
—_ T dv=—; 4 v=,
,—goﬂog’u \/a ) v n ) v ‘c"OIUOglu

BriOpats HenpasuibHblil omeeni.

1) v= 2) v=

9. I[eﬁCTBYIOMHC 3HAYCHUA TOKA U HAIIPSHKEHU CBA3aHbI C aMIUIUTYIHBIM 3aBUCUMOCTBIO:

1)I=|—”‘,U=U—m;

2 2
2 1=~2-1,,U=+2-1_;
3 1=2-1_ U =-2-1;
Hl =J2-1,U=2-1_.

10. O6001meHHas TeopeMa 0 HUPKYJISIIHA BEKTOPa HAMPSHKEHHOCTH MarHUTHOTO TIOJISE UMEET BHI:

1 pHAI = [ jds
L S

= o~ - 65 g
3) QHAS = +—)-dl ;
)§5[> { (G+)
- 8[3 T - =~
2 G(H+=)-dl = []dS.
)qLS( =) ! j
Tema 14. I'eomeTprueckasi ONTUKA

Ba3osbrii ypoBenn: Tectn 1 — 10
IloBbIIeHHBIH YpOBeHB TecThI 11 - 15

1. Ha pucyHke n300pakeHbl IJIaBHAsE ONITUYECKAs OCh JIMH3bI, TOUKA A U ee H300paKeHre Touka A',

Kakasi 1iH3a NCTI0NIb30BaNIach U KAKOE M300payKeHHE IIPU STOM ITOJIY4HIIOCH;

A

Inasnas onmuueckas oco
e A'

1) JIunza pacceuBarorias, n300pakeHne MHIUMOE, PSIMOE, YMEHBIIICHHOE;

2) Jlunza cobOuparoriias, u300pakeHre MHUMOE, 00paTHOE, YBEINYCHHOC;

3) JIunza cobuparoras, n300paxeHne AeHCTBUTENBHOE, 00paTHOE, YBETHUEHHOE;
4) JIunza cobuparomias, u300paxeHue JeHCTBUTENBHOE, 00paTHOE, YMEHBIIIEHHOE.

2. Onrrrueckas cuma D IByX JIMH3, CITIOKEHHBIX BMECTE, ONPEAESETCS 0 PopMyIIe:
1) D=D; + Dy;
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2) D= D1'D2;

3)D= /D, -D, ;
4)D= D?+D/ .

3. JIyna naet u3o0paxeHue:
1) yBenmuueHHOE, MHUMOE;
2) yBeNIM4eHHOE, IEHCTBUTEIHHOE;
3) yMEHbBIIICHHOE, MHUMOE;
4) yMEHBIIICHHOE, ICHCTBUTENBHOE.

4. Ontraeckas cvia THH3B D BerauciseTcs mo Gpopmye:

1 1
1)D= (n'l)(E t R_);
1 2

11
Ap=00(F T )

PRI
3)D_n(R1 R2 )1
1 N 1

AHD=)(m " )
Rl R2

5. BotHOBast TOBEPXHOCTS - 3TO:

1) reoOMETPUIECCKOC MECTO TOYEK CPEIbI, COOTBGTCTByIOH_II/Iﬁ MHUHHUMAJIbHBIM 3HAYCHUAM

aMIUTATY /1Bl KOJIeOaHuil;

2) reoOMETPUICCKOC MECTO TOYCK CPCAbl, COOTBCTCTBYIOIINX MAKCUMAJIbHBIM 3HAUCHUAM

aMIUTATY Bl KOJIeOaHuii,

3) rpanuIa pasaena 2-x cpel, BI0JIb KOTOPO# paclpoCTPaHsIeTCs BOJTHA,
4) reoMeTpUIECKOE MECTO TOUYEK CPE/Ibl, B KOTOPHIX (ha3a BOJHBI HUMEET OJHO U TO JKE€ 3HAYCHHUE B

paCCManI/IBaeMHﬁ MOMCHT BPECMCHU.

6. Kakas U3 nmpuBeIecHHBIX IPU3M TI03BOJISIET MOTYYHUThH OOpallleHHe CBETOBOTO Jiy4a?

9 .. 1 _—

! —_=-h2 -2
[EE—A _—

3 =3 —F
—_—

1
—_—
2

=3

4) d.

Sl

a o]
1) a; 2) b; 3)¢;
7. OTHOCI/ITCHLHHﬁ I1OKAa3aTcCJIb HpeJ’IOMJ’IeHI/IH BCIICCTBaA N21 OHpeﬂeHHCTCH 110 (bOpMyHCZ
sin o
Dnyp=—""7"7";
= din T S
sin'i
2) = ———; Lo
s!n r 5
Sinr
3)nu=—"—"T—7;
Sin |
sin g
4) N12= ", .
SIh o
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8. Jlnuua BOJIHEI cBeTa B BakyyMe cocTasiseT 4107 m. B cpezie ¢ aBCOMIOTHBIM TOKA3aTeIeM
mpeioMyIeHUs N = 2, oHa paBHA (B M):

12107 23107 34510~7: 46107,

9. JInuHa cBETOBOM BOJTHBI A B BaKyyMe ompeensercs mo Gopmysie:
(Vv —gacrora, N — MoKa3aTesb MPETOMIICHHS)
| 4 c C
HA=""; nA=cn; 3y A="": HA=—"".
c Vv n
10. JIyu cBeTa majaeT Ha IIIOCKOE CTEKIIO € MOKa3aTeleM MPEoMIICHHS paBHBIM N. OTpaXKeHHBIN JTyd
MEPHEHANKYJIAPEH IPEJTOMICHHOMY. YTOJI IaJCHUs PABEH:
1) arcsin n; 2) arcsin 1/n; 3) arcsin (n-); 4) arctg n.

11. OTHOCHTENBHBIN MTOKA3aTENb MPEOMIICHHS CTekia paBeH 1,5. J{7iMHa BOHEI cBeTa pu
MIPOXOXKIEHUH Yepe3 IPAHUIy BO3AYX - CTEKIIO:

1) He u3MeHseTcs;

2) yBennumBaetcs B 1,5 pasa;

3) ymenbiaercs B 1,5 pasa;

4) yBenuuuBaetcs B 3 pasa.

12. CxopocTts cBeTa B cTekiie B 1,5 paza MeHbIe, 9eM B Bo3ayxe. CHHYC yTiia MOJTHOTO BHYTPEHHETO
OTpaKeHHUS PABEH:
1) 0,5; 2) 0,75; 3) 1,5 4) 2/3.

13. OTpakeHHBIH OT CTEKJIA JIyd MOJHOCTHIO MOJIAPU30BaH npu yriie npeinomieHus 30°. [Tokazarens
MPEIOMIICHHSI CTEKIIA PABEH:

3
1)\/5; 2) 1.5; 3) \/g; 4) %

14. JIyu cBeTa BBIXOJUT U3 CTEKIIA B BakyyM. [IpeenbHbIi yroi moJiHoro oTpaxeHus pasex 30°.
CkopocTh CBeTa B CTekIIe paBHa ( B M/C):
1) 3-108; 2) 2:108; 3) 1,5108; 4) 1108,

15. CeeTt maiaeT Ha MOBEPXHOCTH JAMAIIEKTPUKA C TIOKa3aTesieM npenomieHus N mox yriiom o .
OxKa3asnock, 4TO YroJ MeXIy OTPaKEHHBIM U IIPETOMIIEHHBIM JTydamu paeH 90°. Vron nagenus o
paBeH:

1) sina=n; 2) tga=n; 3) coSax=n; 4) ctga =n.

Tema 15. BoainoBasi onTuka.

Ba3oBbiii ypoBenb: Tectn 1 — 18
IloBbIIeHHBIH ypoBeHb TecThl 19 - 25

1. CoOTHOIIICHHE MEXTY MOAYJISIMH JICKTPUUIECKOI'O M MArHUTHOTO BEKTOPOB (YKQKUTE MPaBUIIbHbIC
OTBETHI):

H /ﬂﬂo
1) E=VB; 2) E=VH; 3) E=———: 4 E=H_|/—.
VE0EH o &€&

2. SIBnenue, 0Ka3bIBAIONIEE MTONIEPEYHOCTh 3JEKTPOMAarHUTHBIX BOJIH:
1) orpakeHnmue;
2) mudpakims;
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3) uaTepdepeHITHS;
4) nmossipu3anms.

3. YacTora xonebanuii CBETOBOM BOJHBI cocTapiser 510 I'u. J[nuHa cBeTOBOI BOMHBI paBHa (B HM):

1) 400; 2) 500; 3) 600; 4) 700.

4. JlnvHa cBeToBOM BONIHEI B Bakyyme 600 uM. [leprnon konebaHuii paBeH (B CEKyHIaX):

1) 2-10712. 2) 3-10713. 3) 4-10~14. 4 2-10715

5. DnexrpomarauTHas BojHa ¢ yactotoi 10 MI' paciipocTpaHseTcs B BaKyyme. 3a BpeMs JIeCATH
TTOJTHBIX KoJIeOaHuit (GPOHT BOJIHEI pACIIPOCTPAHUTCS Ha (B M):

1) 200; 2) 300; 3) 500; 4) 1000.
6. OnTudecKo ATHHOM MyTH HA3BIBAIOT:
!
1) /; 2) /-n; 3) —; 4) [ -n
n

(! — nnuHa myTH cBeta B cpenie, N — aGCOMIOTHEIH MOKa3aTeNb PETOMIICHHS).

7. OnTHYECKOW Pa3HOCTHIO XOAa HA3hIBAIOT:
1) £,n, =4 n;
2) (gz _El)(nz - nl);
3) L4 ;
n2 r11
a0n,—0,n,.

8. KorepeHTHBIMU Ha3bIBAIOTCS BOJIHBI, Y KOTOPBIX OJJHHAKOBBIE:
1) amIuiuTy1a ¥ JUIMHA;
2) 4acTOTa U CKOPOCTb PACIIPOCTPAHEHUS;
3) yacToTa M MOCTOSTHHAS Pa3HOCTH (ha3 KoIeOaHHi;
4) aMIIUTYy1a U CKOPOCTh PacIipOCTPaHEHHUS.

9. PazHocTh (pa3 O ABYX KOT€PEHTHBIX BOJIH BhIpakaeTcsi pOPMYJION:
(A - orrTruecKast pa3HOCTH X0/1a BOJIH)

27 A T
ity - ZA. - 27TAN - A
1) 8 Pt 2) 8 P 3) 8 : 4) P

10. Uurepdepenuus cBeta - 3T0:
1) 3aBHCMMOCTB TIOKa3aTeNs MPETOMIICHHUS BEIIECTBA OT YaCTOTHI CBETA;
2) pe3yJbTaT HAJIOKCHHUS KOTEPEHTHBIX BOJIH;
3) pa3ioXeHue CBETA B CIIEKTP MOCIIE MPEIOMIICHHUS;
4) mpeuMyIIIeCTBEHHAs] OPUEHTALIUS TUIOCKOCTH KOJIcOaHU T CBETOBO# BOJIHBI.

11. SIBnenue, koTopoe 0OBACHsIETCS MHTEphEPECHIINEH CBeTA:
1) oTpaskeHHE OT TPaHMIIBI pa3zesa 2-X Cpe/;
2) pa3IoKeHHE CBETA B CIIEKTP TOCIIC TIPEIIOMIICHIS Ha TPAHHMIIEC 2-X CPE;

3) paaykHasi OKpacka MBUIbHBIX ITy3bIPEii;
4) pagyra.

12. YcnoBus, HEOOX0IUMBIE J1J1s1 HAOIFOACHUS YCTOMUNBOM HHTEP(DEPSHIIMOHHON KAPTHHBI:
1) onuHAKOBBIE JITUHBI BOJH | (Da3bl KOJICOAHUI;
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2) OIMHAKOBBIC YaCTOThI U MOCTOSTHHAS PA3HOCTH (ha3 KoIeOaHHI;
3) oIMHAKOBBIE AaMILTUTYIBI U CKOPOCTH PACIPOCTPAHEHHS BOJIH;
4) 0IMHAKOBBIC AMIUIATY/IbI U JJTUHBI BOJTH.

13. YcnoBue uHTEpHEPEHIIMOHHBIX MAKCUMYMOB KOTEPEHTHBIX BOJH BhIpaXKaeTcsi popMyIIon:
1) A=+t mk;
2) A==£(2m +1)A;
3) A=+ (m+1)A%
4) A =2mi2

14. SIBnenue, KoTopoe 00BsICHIECTCS TUDpaKIKei CBeTa:
1) paznoxxeHue cBeTa B CHEKTP MOCTE MPEIOMIICHHS Ha TPAHUIIE 2-X CPET;
2) payXKHasi OKpacKa MBbLIbHBIX ITy3bIPEH;
3) pamyra;
4) ornbaHye CBETOM IIPEISATCTBHUS.

15. Ycnosue, HeoOXoquMoe 11 HaOMrAeH!s TU(PaKIUK CBETa!
1) ammuntya KonebaHuii JOKHA OBITh MHOTO OOJIBIIIE Pa3MEPOB MPENSATCTBHS,
2) aMIIUTy1a KojeOaHui T0JbKHA OBITh CpaBHHMA C Pa3MEpaMU MPETSTCTBUS,
3) AnvMHA BOJHBI JOJDKHA OBITH MHOTO OOJIBIIIE pa3MEpPOB MPEMSTCTBUS;
4) 1uTMHA BOJIHBI JOJDKHA OBITH CPAaBHUMA C pa3MepaMy HMPETsTCTBHUSL.

16. YcnoBue nudpakiiOHHOTO MUHUMYMa OT OJJHOH IIETH ITPH HOPMAaJIbHOM MaJICHIH CBETa
BEIpaxkaeTcs (hOpMyIIOi:

1) asing = £2m——;

2

2)asing = i(m+1)% ;

3)asing = m*—=;
) @ 5
/12
4)asing = 1‘(2m+1)7 .
17. Crenens nonsipuzauuu cBeta P Beraucisiercs no gopmyse:

Imax_lm'n

nHprP= ;
I rmx_i_I min
2 2
| max_l min
2)P= ;2 2 ;
I max—i_I min

3) P= (lmax - |min)(|max + |min);

—
DP= 4

max min

min

18. Ha coBepuieHHbII MonIpu3aTop NajacT MOJSIpU30BaHHBIA MO KPYTy CBET, HHTEHCUBHOCTh KOTOPOTO

pasHa lo. IHTEeHCUBHOCTD cBeTa 3a nosisipuzaropoM | Oyner paBHa
1) Y lo X 2) vz |o; 3) ¥ |o; 4) lo.

19. Vroa Mex Iy IIOCKOCTSIMH MPOIMYCKAHUS MOJAPU3aTOpa U aHanu3atopa paseH 45°. Eciu yron
YBEIUYUTH 710 60°, TO HHTCHCUBHOCTD CBETA, BHIXOAIICTO U3 aHAIN3aTOPA YMEHBIIUIIACH B:
1) 2/3 pa3a; 2) 1/2 pa3a; 3) 2 paza; 4) 3/2 paza.
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20. EcTrecTBeHHEI CBET MHTEHCUBHOCTH I o HaAacT Ha CUCTCMY JBYX IIOJSIPOUIOB, IIPOITYCKHBIC

HaIpaBlieHUs KOTOPBIX 00pasyroT yron 45°, IHTeHCMBHOCTS MIPOLIE/IETO CBETA PAaBHA:

lo . lo . lo .
11 3 2) | 4 3) 1 5 4 1,.

21. OTpaskeHHBIH Ty4 OyIET MOTHOCTHIO MOJISIPU30BAHHBIM CCITH:

1) sine=sini; S

2)sini=cosr; I B S’

3) sina =sing;

4)tgi=nyx 1 ¢

2

SN

22. CBer magaeT Ha MOBEPXHOCTH AMAIICKTPHKA C TIOKa3areneM npenomienus N mox yrmom Bprocrepa.

KakoB mmpu 3TOM yroj1 MeXAy OTpa’keHHBIM U MPEJIOMICHHBIM JTydamu?
1) 45°; 2) 90°; 3) 30°; 4) 120°.

23. YroJa moBopoTa IIOCKOCTH TIONSPU3AINHA () TSI ONTHYECKH aKTUBHBIX KPUCTAIIIOB U YUCTBIX
JKUAKOCTEH BBIYUCIISAETCS 10 POpMYIIe:

1) = ad; 2) p= ofd; 3) p = ACd?; 4) 9= aCd?.

24. Dddext Keppa 3axirogaercst B TO, 4TO MPH MOMENIEHAH HEKOTOPBIX BEIIECTB B JIEKTPHUUECKOE TTOJIE:
1) B BemecTBE BO3HUKACT AaHU3OTPOIIUS U KaK CIIEACTBHE IBOWHOE JTy4eIPEIOMIICHHE;
2) BCIIECCTBO CTAHOBUTCA ONITUYCCKU aKTUBHBIM U KaK CJICACTBUC IMTOBOPAYMBACT IIJIOCKOCThH
MOJISIPHU3AIMHN TIPH NPOXOKACHUH Yepe3 HEro IUIOCKO MOJSIPH30BAaHHOTO CBETA;
3) B BemecTBe HAOMIOAACTCS TUCTIEPCHSI CBETOBBIX JTy4eii;
4) B BeliecTBe HAOJIOaeTCA HHTEPhEPEHITHUS.

25. 3akoH ocnabJeHus cBeTa B BEIIECTBE BbIpaykaeTcs (GOpPMYJIOi:

1) 1= e
I 2 max— 1% min
2)1= 7 2
| max+ 1 ° min
|2
Yl=—5—;
) xC0s% @
4) 1= Planl

Tema 16. TenjioBoe u3jayuenue. KBaHToBasi onTHKaA.

BbazoBblii ypoBenb: TecTn 1 — 15
IoBbIEeHHBIH ypoBeHb TecThI 16 - 21

1. TerioBoe U3MyueHHe 00JIAAAET CIACAYIOUIMMU CBOHCTBAMHU:
1) coBepmaercs 3a cueT BHyTPeHHeil JHEPIHH BelIeCTBA; XapaKTePU3YeTcsl CIVIOMIHBIM
CIIEKTPOM; SIBJISIETCS] PABHOBECHBIM M3JIyUeHHEM;
2) coBepuUIaeTCs 3a CUST BHEIIHUX HCTOYHUKOB SHEPIUH; XapaKTEPU3YETCs TUCKPETHBIM
CIIEKTPOM; SIBJIIETCSI PABHOBECHBIM U3IIy4YEHHUEM;
3) coBepIIaeTcs 3a CUYST BHYTPSHHEH YHEPTHHU BEIIECTBA; XapaKTEPU3yeTCsl CIUIOIMIHBIM CIIEKTPOM;
SIBIISIETCS] HEPABHOBECHBIM H3ITyUeHHUEM;
4) coBepiIaeTcs 3a CYET BHYTPEHHEH YHEPriH BELIECTBA; XapaKTePHU3yeTCs AUCKPETHBIM
CIIEKTPOM; SIBJISIETCS HEPABHOBECHBIM H3ITyUIECHUEM.
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2. AGCOFOTHO YEPHBIM TEJIOM Ha3bIBAIOT:
1) Teno, uMeroIIee YepHYIO OKPACKY;
2) Teno, cnocoOHOe U3TyYaTh BO BCEX AMANa30HaX;
3) TeJ10, CIOCOOHOE MOTJIOIIATH NMOJHOCTHIO BCe Majialollee HA Hero U3JIyyeHue Jioooi
YacTOThl;

4) Teno, crocoOHOE TOTJIONIATh MOJTHOCTHIO MMaJIaroIiee Ha Hero U3IyYCHHEe ONPEACICHHON JITHHBI

BOJIHBI.

3. 3akon Kupxroda nmeer BuI:

R

1) v, T — rVYT :
As

2) h = rv,T ’
Rv,T

3) jth =
T

T

4) J.hdv =TI

T

4. YuauepcanbHas ¢yHkuust Kupxroda sto:
1) nHTETpaNBbHAS PHEPTETHYECKAsk CBETUMOCTH a0COIIOTHO YEPHOTO TeNa;
2) ceKTpaibHas YHEPreTUIecKas CBETUMOCTh a0COIIOTHO YEPHOTO TEJa,;
3) ciekTpajbHAas IVIOTHOCTH JHEPreTHYECKOH CBETUMOCTH A0COJI0THO YEPHOI0 TeJia;
4) crieKkTpalibHas MorjomaTe/bHask CIIOCOOHOCTh Tea.

5. 3akoH Credana-bonpiiMana nmMeeT BU:

1R, =0T Z)Amang; Ar,, =oT*; 4)/1min:2.
T ' T
6. 3axoH cMmelenus Buna nmeer BUI:
_ 4 —oT4

7. Cornacuo runotese [1nanka:
1) sHeprus J000# CHCTEMBI MOKET U3MEHATHCS TOJIBKO HEMPEPBIBHO;
2) HHeprus JI00H CHCTEMbI MOKET H3MEHATHCS TOJLKO TMCKPETHO;
3) sHeprus Jr000# CHCTEMBI MOKET U3MEHITHCS HEMPEPBHIBHO UITH TUCKPETHO;
4) sHeprusi CUCTEMbI HE U3MEHSIETCS ¥ PaBHA MOCTOSIHHOM [TnaHka.

8. SIBnenue BHemHero hotoddhdexra 3aKioyaeTcs B:
1) BBIpbIBaHNH 3JIEKTPOHOB U3 BelleCTBA MO/ JeiiCTBHEM CBeTa;
2) ucryckanuu (pOTOHOB BEIIECTBOM I10]1 IEHCTBHUEM JIEKTPHUYECKOTO TOJIS;
3) mepexoax 37MeKTPOHOB U3 CBA3AHHBIX COCTOSHHM B CBOOOIHEBIE;
4) CTIOHTaHHOM W3ITyYEHHUH CBETA.

9. Bropoii 3akoH GhoToddderta GopMyIHpyeTcs Kak:

1) MakcuMaJTbHas HAa4aJIbHAs CKOPOCTH (POTOIEKTPOHOB 3aBUCHT OT YaCTOTHI MaIal0NIEeT0 CBETa 1

OT €TO HHTCHCHUBHOCTH;

2) MaKCHUuMaJibHasl HadaJibHAs1 CKOPOCThb (1)OTO3J'ICKTpOHOB 3aBHUCUT OT MHTCHCHUBHOCTHU IMaJar0Icro

CBE€Ta U HC 3aBHCHUT OT €I0 4aCTOTHI,

3) MaKCHMAJ/JIbHasA HAYaAJIbHasA CKOPOCTH (bOTOZ)J'lGKTpOHOB 3aBUCHUT OT 4aCTOThI NaAA0LIECIr0o

CB€TAa H HE 3aBHCHUT OT €0 HHTCHCHUBHOCTH,
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4) MakcuMalbHasl HaYalbHAsE CKOPOCTH (DOTOBJICKTPOHOB HE 3aBHCHUT OT YAaCTOTHI A IAFOIIETO CBETA
Y OT €r0 HHTEHCUBHOCTH.

10. Kpacnas rpanuna goro3ddekra 370:
1) MakcUMaNbHas 9aCTOTa CBETA MPH KOTOPOH BO3MOXKeH (HoTOd(h(DEKT;
2) MUHUMAJIbHAS YaCTOTA CBeTa, HUKe KOTOPoii poTodPPekT HEBO3IMOKEH;
3) wactoTa cBeTa, MPU KOTOPOU BHIPHIBACTCS HAMOOIBIIEE KOJTHMUYSCTBO AIICKTPOHOB;
4) yacToTa cBeTa, MPH KOTOPOH (HoT0dPPEKT HEBO3ZMOKEH.

11. Hucno GoTo3IeKTPOHOB, BRIPHIBAEMBIX M3 BEILECTBA IO JICHCTBHEM CBETA 3aBUCHT OT:
1) MHHTEHCHUBHOCTH CBETA;
2) KHHETHIECKOW SHEPTUH DIICKTPOHOB;
3) He 3aBUCHUT OT YaCTOTHl 1 UHTCHCUBHOCTH CBETA;
4) kpacHoU TpanuIbl poTodddekra it JAHHOTO BEIECTRA.

12. Ilpm ocBemeHnu KaTofa BaKyyMHOTO (OTO3JEMEHTa IOTOKOM MOHOXPOMAaTHYECKOTO CBeTa
MPOMCXOAUT OCBOOOXKIEHHE (POTOANEKTPOHOB. Kak HM3MEHHUTCS KOJIMYECTBO (POTOINEKTPOHOB,
BBIPBIBAEMBIX CBETOM 32 | C, €CJIM HHTEHCHBHOCTH CBETA YMEHBIIHUTCS B 4 paza?

1) He usmenurcs;

2) YMmensmuTcs B 16 pas;

3) YmenbmuTcs B 2 paza;

4) YMmensmuTcs B 4 pasa.

13. YpaBHenue DWHINTEHHA 11 BHEIIHETO (poTo3PdeKTa UMeeT B

mo?

1) hv = A+ —;
2

2

m
2) hy = A——omax
2
3) hv =A+mvl,;
2
m
4) hv=U33ﬂ+ﬂ.

14. Moxet a1 TpoucXoanuTh GoTodPQPEeKT Ha CBOOOTHOM IIEKTpOoHE?
1) Her;
2) na, MOXKET BCerna,
3) na, eciu 4acToTa cBeTa OoJIbIIe KpacHOU rpaHuiibl poTodddekra;
4) na, ecii CKOPOCTh 3JIEKTPOHA MEHBIIIE CKOPOCTH CBETA.

15. 3anep>x<HBa}0Luee HAIIPsKEHUEC OMPEACIACTCS U3 BBIPAKCHUA:

2
1) mo =eU,.;
2
UZ
2) m_zaﬂ:eE;
2
3) M:eum,
h
4) %:eum.

16. Dueprus hoToHa onpenensiercs Mo Gopmyie:

1) E=hv; 2) E=hA; 3) E=nhv; 4) E=hA.
17. Ummynsc GhoTOHA onpeaesseTcs mo popmyJie:
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h h
1) p=—; 2 =hA; 3 =hA; 4) p=—.
) P ) ) P ) P ) P P

18. JlaBnenue cBeTa Ha MOBEPXHOCTH ONpeiesieTcs mo ¢popmyie (BEIOpaTh HEMPaBUIIBHBIA OTBET):

Y p=(1+p)“—CVN ;

E
2)p=7fﬂ+p%

3) p=w(l+p);
4) p=wp.

19. U3nyuenue BaBunosa-UepeHkoBa BO3HUKAET B Cpeie MPH:
1) ABM>KEHUU YACTHIIBI C TOCTOSTHHON CKOPOCTBIO U B CPEJIE;
2) IBMKEHUHW YaCTHUIIBI C TIOCTOSHHOW CKOPOCTBIO U OoJIbIIe (ha30BOM CKOPOCTH CBETa B 3TOM
cpexe;
3) ABMKEHUU 3apsAyKEHHON YaCTHIIBI C IOCTOSHHONW CKOPOCTBIO U B CPEJIE;
4) MBWKEHUH 3apsDKEHHON YaCTHUIIBI C TIOCTOSIHHOM CKOPOCTHIO L O0bIiie a3oBoii CKOPOCTH CBETA
B 3TOM cpene.

20. dusnueckas cynHocTh 3hdexra KomnToHa 3aKr04aeTcs B CIASAYIONICM:
1) IMpoucxoauT paccesiHue PEHTTCHOBCKUX KBAHTOB HAa CBOOOIHBIX 3JEKTPOHAX C H3MEHCHHUEM
YaCTOThI B CTOPOHY YMEHBIICHNUS,
2) ®oTOHBI BBIOMBAIOT 3JICKTPOHBI C MOBEPXHOCTH MaTepHaa Mpy NaJeHHH Ha HEeTo;
3) PeHTreHOBCKHE KBAHTHI HOHU3UPYIOT KPUCTAIIMYECKYIO PEIIETKY;
4) PeHTreHOBCKHE KBAaHThI PACCEUBAIOTCS HA CBOOOIHBIX DJICKTPOHAX C M3MECHEHHEM [THHBI BOJIHBI
B CTOPOHY YMEHBIICHUS.

21. KopnyckynsipHO-BOJIHOBOM Ayaju3M 3TO:

1) mpeoOpa3zoBaHue YaCTHUIIBI B BOJIHY IIPH MIPOXOXKACHUHU Y€pe3 CBEPXMOIIIHOE MarHUTHOE T10JIE B
HaIPaBJIEHUH, IEPIICHANKYIISIPHOM K BEKTOPY MarHUTHOW WHAYKLINY;

2) nmpeobpazoBaHNE BOJHBI B YACTHILY ITPH MMPOXOKACHUN Y€pe3 CBEPXMOIIIHOE MarHUTHOE T10JIE B
HaIlpaBJICHUH, NIEPIIEHIUKYISIPHOM K BEKTOPY MATHUTHOM MHIYKLIUH;

3) ABOICTBEHHAsI IPUPOJIA BCEX YACTHII, 3aKITIOYAIOLIAsCS B OJHOBPEMEHHOM 00JIa1aHHHU KaK
KOPITYCKYJIIPHBIMH, TaK U BOJTHOBBIMHU CBOWCTBaMU;

4) yBenMueHUE JUTUHBI BOJHBI DJICKTPOMArHUTHOTO M3JIYy4EHHS B [1Ba pa3a MpH MPOX0KICHUH Yepe3
QHU30TPOITHOE BELIECTBO.

Tema 17. Dj1eMeHTbI KBAHTOBOI MEXaHUKH.

Bazosblii ypoBenb: Tects 1 — 10
IoBbImeHHBIH ypoBeHb TecThl 11 - 16

1. BotHOBas npupoia crpaBeuIuBa JJIs:
1) TonpKo hOTOHOB;
2) GOTOHOB U IEKTPOHOB;
3) $OTOHOB, NEKTPOHOB U HEUTPOHOB;
4) nast BceX MEKPOYAaCTHII.

2. lnvHa BoJHBI e-bpoiinst onpenensercs o ¢popmyIe:

ya="" A=, =1, Ha=""
mo mc mo mc
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3. BotHOBBIE CBOMCTBA YacTHI] OMUCHIBaOTCS hopmyitoit JIyu ne bpoiis.
HawnGomnpieit ATuHBI BOJTHBI IPU OJIMHAKOBBIX CKOPOCTSIX ABIKEHUS O00JIaaeT:
1) snexTpoH; 2) IpOTOH; 3) HeWTpoOH; 4) o — yactuna.

4. CoryacHO COOTHOITICHUIO HEompeaeIeHHocTeH I efizenbepra:
1) MUKpoOYaCTHIIA HE MOKET HMETH OJIHOBPEMEHHO H ONpe/e/IeHHYI0 KOOPAUHATY, U
onpeeJIeHHYI0 COOTBETCTBYHIIYH) MPOEKIIAI0 HMITYJIbCA;
2) MHUKPOYACTHIA MOXKET UMETh OJJHOBPEMEHHO U OIPEJICIICHHYIO KOOPAWHATY, U ONPEACICHHYIO
COOTBETCTBYIOIIYO MTPOSKIMIO UMITYJIbCA;
3) MUKpOYACTHUIIA MOXKET UMETh OJHOBPEMEHHO TOJIBKO JIBE OTPEACICHHBIC KOOPIUHATHI;
4) MUKpPOYACTHIIA MOXKET HMETh OJJHOBPEMEHHO TOJIBKO TPHU OTIPEACICHHBIX MPOESKIIUI UMITYJIbCA.

5. CooTHollieHUE HeonpeaeaeHHOCTeH [ eii3eHOepra nMeeT BUI:
1) ABAS, > 7, AOAS, > h, AZAD, > 1;
2) ADAD; < T, AOAD, <h, AZAD, < h;
3) 0-0,<h, 6-8,<h,z-0,<h;
4) ADAQ; > h, AOAD, > h, AZAD, > 1.

6. B uem ¢usnyecknii cMbIcT BOJIHOBOH (QyHKIIMK:
1) kBagpaT MOy BOTHOBOH (PYHKIIMM UMEET CMBICI IUIOTHOCTH BEPOSTHOCTH HAXOXKICHUS

YaCTHUIIBI B TaHHOM TOYKE;

2) MOJyJb BOTHOBOW ()YHKIIMM UMEET CMBICIT TNTIOTHOCTH BEPOSTHOCTH HAXOXKJICHHUS YaCTHIIBI B
JTAaHHOM TOYKE;

3) MOIyJIb BOJTHOBOM (DYHKIIMM UMEET CMBICT BEPOSTHOCTU HAXOXKJCHHUS YaCTHUIIbI B JAHHON
TOYKE;

4) BOJIHOBasA (I)YHKLII/ISI OIMUCBIBACT TPACKTOPUIO ABUKCHUS YaCTULIBI.

7. YciaoBue HOpPMUPOBKH BOJTHOBOH (DYHKLIMM UMEET BUJIL:

1) [ly P av =1; 2) Jydv =1, 3) [lyfdv=0; 4 [ydv=o0.
v % % %

8. 3amana mncu-¢yakums W(X,Y,z) uactuupl. Kakoe W3 NpPHBEAEHHBIX BBIPAXCHHI ONpEAEIseT
BEpOSATHOCTH P Toro, uTo yacTHia OyaeT oOHapyxeHa B 00béme dV?

2
;) [Yx.2)
\

1) J'|‘P(x, yv.2) dv; 2) (xy.2) L AP (x, y,z)|2 V.

9. YpaBuenue lllpeaunrepa umeeT BUA:

2
1) —h—A\P+U\P:iha—lP;
2m ot

2
2) —h—A‘P—U‘P:iha—‘P;
2m ot

2
3) h—A‘P +UW¥ =—iha—\P;
2m ot

2
4) —h—‘P+UA‘P = iha—\P.
2m ot

10. YpaBuenue lpenunrepa a1 4acTULBI B HOTEHUUAIBLHOM IOJIE SIpa UMEET BU:
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dzw 2m Ma? X
2) dXZ h2 (E_ : )l// 0
e2
A + E+ =0;
3) Ay ( Iy —
dw 2m
4) dX2 + h2 El//:O

11. CTaIII/IOHapHI)IM YpaBHCHUEM H_[pe)erepa JJIsL JIMHEHHOTO TapMOHHYCCKOI'0 OCHUIIIIATOpAa UMECT

BUO:

2

1)A1//+—(E+ z€ —)w=0;
4re,r
dzl// 2m
2 —Ey =0;
)dx2 P

2m

d’w 2m Ma? X
4 +—(E-—2 0.
) G hz( )l//

12. CranmoHapHbIe COCTOSIHUSI B KBAHTOBOM (DU3HKE 3TO:

1) cocTOSIHHSI C TIOCTOSTHHOM MacCoii;
2) cocTOsTHUS B KOTOPBIX BCe HaOMo1aeMble (PU3NIECKIE BETMYNHBI HE 3aBUCST OT KOOPIWHAT;

3) cocTosiHHsA, B KOTOPBIX BCe HaOMIoAaeMble pu3ndeckre BeTMUMHBI 3aBUCAT TOJIBKO OT BPEMEHH;

4) COCTOAHUA, B KOTOpPbIX BCe Ha6I'IIOLI,aEMbIe ¢M3M‘-IECKME Be€/IMYNHbI HE 3aBUCAT OT BPEMEHMWN.

13. Kakue 3HaueHHsT MOXKET PUHUMATH SHEPTUsi CBOOOTHON YaCTHIIBI?

1) a100bIe;
2) TUCKpPETHEIE;
222
T°h® ,
3) B COOTBETCTBHH C BhIpakeHuem: E, = ol n-;
m

4) sHeprusi cBOOOIHON YaCTHIIBI HEOTpeIeIeHHA.

14. TyHHenbHBIH 3G PEeKT 3TO:

1) BO3HUKHOBEHME Oapbepa MPU yBETUUECHUH SHEPTUN YaCTHUIIBI;
2) NPOXOJK/ICHUE YACTHI CKBO3b MOTCHIHAIBHBIN Oapbep B Cilydae, KOra SHepPrHsl YaCTHIIbI

MEHBIII€ BBICOTHI TOTEHIIHAJILHOTO Oapbepa;

3) BO3HHMKHOBCHHUEC TYHHEJIA B CJTy4ac, KOraa SOHEPTrUusd 4aCTULbI 0O0JIbIIIE BBICOTEI IIOTCHIIMAJIBHOT'O
Oapnepa;

4) npox0oXk/IeHNE YaCTHIl CKBO3b ITOTEHIMAIBHBIN Oaphep B ciIydae, KOrga SHEPTUs YaCTHIIBI
0OJIBITIE BBICOTHI MIOTEHITHAIBHOTO Oaphepa.

15. Kakue MUKPOYACTHULBI ABJIAIOTCA CBO60}_IHBIMI/I OCHOBHBIMH HOCHUTECJISIMH 3apsJa B NOJYIIPOBOJHHUKE N

— trma?

1) BasieHTHbBIC JIEKTPOHBI IPUMECHBIX AaTOMOB;

2) BaneHTHbIE 3JIEKTPOHBI aTOMOB OCHOBHOT'O BELIIECTBA;
3) KBasuuacTuip! IbIpKH aTOMOB OCHOBHOTO BEIIIECTBA;
4) KBazu4acTuIls! AbIPKH MIPUMECHBIX aTOMOB.
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16. Kakrie MEKpOYACTHIIBI SBISIOTCS CBOOOHBIMA OCHOBHBIMH HOCHTEJISIMU 3apsijia B MOJYIIPOBOTHHUKE
p-Tumna?

1) KBa3uuacTuiipl IbIpKH aTOMOB OCHOBHOT'O BEIIICCTBA;

2) KBasuyacTHIIbl ABIPKY TIPUMECHBIX ATOMOB;

3) BasieHTHBIC 37IEKTPOHBI TIPUMECHBIX aTOMOB;

4) BaneHTHBIE 2JIEKTPOHBI aTOMOB OCHOBHOTO BEIIIECTBA.

Tema 18. ATomHas u siiepHas HU3MKA,

Bba3oBblii ypoBenb: Tectsl 1 —18
IloBbIIeHHBIH ypoBeHb TecThl 19 - 27

1. B mogenu atoma, npeanoxennoit Pezepdopaom, pasmep atoma (35IEKTPOHHOM 000T0UYKH) OOJIbIIIe

pas3mepa siapa:
1) B 2 pa3za; 2) B 4 paza; 3) B 102 pa3a; 4) B 10* paza.

1
2. B popmyne bansmepa v = R(—2 ——2) OIUCBIBAIOLICH CEpUU CIIEKTPAJIBHBIX JIMHUN aTOMa BOAOPOAA:
m n

1) m=2n; 2) n=2m; 3ym=n+1, 4Hhn=m+1.

3. JIuHeHyaThlid XapakTep CIEKTPOB U3IY4YEeHUS] 00YyCIOBIIEH:

1) Hu4eM He 0OyCIIOBIICH:

2) HalIM4YUeM MPOTOHOB B S/IpE aToMa;

3) HaIM4YKeM HEHTPOHOB B sI/Ipe aToMa;

4) HaJIM4Me CTALMOHAPHBIX COCTOSIHUM aToMa.

4. Kakas u3 npuBeIEHHBIX (OPMYJ COOTBETCTBYET BHIIMMOMN YaCTH CIIEKTPA U3ITyUeHHs aToMa Boopoia?

1 1 1
1) ==R|=—-—=1,n=234,..;
)i (12 nzj

1 1 1
2) = =R —=—-—=1|,n=345,...;
) A [22 nzj
1 1 1
3) = =R = —-—=1,n=456,...;
) A (32 nzj
1 1 1
4 _=R — T 5 ’n:51617l"'
) A (42 nZJ

5. DHepreTUYecKue YPOBHH JIECKTPOHE B aTOME OTIPECIISICTCS] KBAHTOBBIM YHCIIOM:
1) m;; 2)n; 3)I; 4) ms,

6. B cooTBeTcTBHHM ¢ puHIWMIIOM 3anpera [laynm, B OTHOM U TOM ke aTOMe He MOXKET OBITh AJIEKTPOHOB
C OJTMHAKOBBIM HAOOpPOM 4-X KBaHTOBBIX YHCEJ O0Jiee yeM:

1)1, 2) 2; 3) 3; 4) 4.
7. ClIMHOM YacTHIIbl Ha3bIBAIOT:

1) coOGcTBEeHHBIII MOMEHT UMITYJIbCA YACTULBI;

2) opOUTAIBbHBIA MOMEHT MMITYJIbCA YACTHIII;

3) MarHUTHBIA MOMEHT YaCTHIIbI;
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4) cyMMy COOCTBEHHOTO ¥ OPOUTATEHOTO MOMEHTA YACTHITBI.

8. ®epMHUOHBI — 3TO YACTHUIIBL:
1) ¢ 1IenBIM CITHHOM;
2) ¢ moJIylebIM CIIUHOM;
3) C HyJICBBIM CITMHOM,;

4) He 001aJArOIIHE CITHOM.

9. B030HBI — 3TO YaCTHIIHL:
1) ¢ HyJ1eBBIM WJIH HEeJIbIM CIIMHOM;
2) ¢ IOTYLENbIM CIIHHOM;
3) He oOnagaroIIye CITMHOM;

4) ¢ ApOOHBIM PIICKTPUUCCKUM 3aPSIIOM.

10. M3oTonaMu SIBIISIIOTCS:
1) anpa ¢ OAMHAKOBBIM 3HAYEHHEM MAaCCOBOI'O YHCIIA, HO PA3HBIM 3HAUCHUEM 3apsifia;
2) sapa ¢ OJUHAKOBEIMH 3apsIaMy U MaCCOBBIMH YHCIIaMH, HO Pa3HBIMHU TIEPHUOIaMH TIOTypacIaja;
3) siapa ¢ OAUHAKOBBLIM 3apsiI0OM, HO PA3HBIMU MAaCCOBBIMM YHUCJIAMU;

4) sAApa ¢ OAUHAKOBLIM IICPUOAOM IIOJTypacnaga U OAMHAKOBBIMYU MAaCCOBbIMU YUCIIAMU.

11. M306apamMu Ha3BIBAIOT:
1) ssAgpa ¢ OIMHAKOBBIM 3HAYEHUEM MACCOBOI0 YHCJIa, HO PA3HBIM 3HAYEHHEM 3apsi/ia;
2) sipa ¢ OJJMHAKOBBIMH 3apsaMHi U MaCCOBBIMH YHCIIaMH, HO Pa3HbIMU NIEPUOIaMU TI0JTypaciaia;
3) sampa ¢ OAMHAKOBBIM 3apsIOM, HO Pa3HBIMU MaCCOBBIMHU YHCIIAMU;

4) sAApa ¢ OAUHAKOBLIM IICPUOAOM ITOJypacnaga U OAMHAKOBBIMU MAaCCOBBIMHU HYUCIIAMU.

12. ledekTom Macchl sapa Ha3bIBAETCS:

1) pa3HOCTH MEXAY CYMMapHOI Maccoil MPOTOHOB, H3MEPEHHBIX B CBOOOTHOM COCTOSIHUH, H
Maccoi spa;

2) pa3HOCTh MEXy CyMMapHOH MacCcOil HEUTPOHOB, U3MEPEHHBIX B CBOOOTHOM COCTOSTHUH, U
Maccoi sapa;

3) pa3HOCTb MeXKIYy CYMMAPHOH Maccoil HyKJI0HOB, U3MEPEHHbIX B CBOOOHOM COCTOSIHNHU, U
Maccoi siapa;

4) pa3HOCTH MEXIy CyMMapHOH Maccoil MPOTOHOB, U3MEPEHHBIX B CBOOOTHOM COCTOSIHUH, U
CYMMapHOH Maccoil MPOTOHOB B si/IpeE.
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13. DHepruei cBs3u sAapa Ha3bIBACTCS:
1) aHEprHs MPOTOHOB, HAXOASAIIUXCS B S/IPE;
2) SHEprus HyKJIOHOB, HAXOMSIIUXCS B SIPE;
3) paboTa, KOTOPYIO HY’KHO COBEPIIHTH, YTOOBI Pa3AEIUTh PO Ha BE YaCTH;

4) padoTa, KOTOPYIO HY?KHO COBEPIIUTH, YTOOBI PA3JI0KUTH SI/IPO HA MPOTOHBLI U HEHTPOHBI.

14. SInepHble cHITBI 006JAAAIOT CIETYIOIINMHU CBOWCTBAMHU:

1) SABJIAIOTCA CWJIaMU HNPUTAKCHUSA; 3aBUCAT OT 3apsjad, ABJIAIOTCA IHCHTPAJIbHBIMU,; HC O6J'IaI[aIOT

CBOMCTBOM HACHIIIICHHST,

2) HE ABJIAIOTCA CUJIaAMU TMPUTSIKCHUA, HE 3aBUCAT OT 3apsijid, HC ABIAIOTCA LCHTPAJIbHBIMU,

00J1a7a10T CBOMCTBOM HACKIIIICHHS,;

3) ABAATCHA CWJIAMH NPUTSLKEHHS; HE 3aBUCAT OT 3aps/ia; He SBJIAITCH HEHTPAJIbHbIMU;
00J121a10T CBOMCTBOM HACBIILICHMS;

4) HE SABJIOTCA CHUJIaMH HNPUTSHKCHHUA; HE 3aBUCAT OT 3apsaja; HE ABJIAIOTCA HEHTPAJIbHBIMU; HE

00J1a1af0T CBOMCTBOM HACHIIIIEHUS.

15. & - m3nydeHne mpexactaBiseT coboil:
1) MOTOK 2NIEKTPOHOB;
2) MOTOK MPOTOHOB;
3) noTok siAep reaus;

4) KBAHTBI 3JICKTPOMAarauTHOI 0 U3JTYyUCHUS.

16. [ - n3myueHune npeCcTaBIseT coOOIL:

1) NOTOK 3JIEKTPOHOB;
2) IOTOK MIPOTOHOB,;
3) IOTOK si/iep renus;

4) KBAHTBI 3JICKTPOMAarauTHOr 0 U3JTyUCHU.

17. y - u3nydeHue npeacTaBiseT coOO0i:

1) TOTOK 3JIEKTPOHOB;

2) MOTOK MPOTOHOB;

3) NOTOK siAep Temus;

4) KBaHTBI )JIeKTPOMATHUTHOTO M3JTy4YeHHs.

18. 3aK0oH paguoaKTUBHOTO pacaia UMEET BU;

A A

1) N = Ne™; 2) N =Ne™; 3) N=Nyet; 4) N=Nge .
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19. Ilepuostom mosrypacmaia Ha3bIBaOT:
1) mpOMEXYyTOK BPEMEHH, IO UCTCUESHUN KOTOPOTO SIPO PACIaacTCs Ha JBE YaCTH;
2) IpOMEXYTOK BpeMEHH, TI0 KCTEUECHHH KOTOPOTO TIOJHOCTHIO UCUe3aeT UCUE3aeT PaIHOaKTHBHOE
M3ITy4YCHUE;
3) npoMe:KyTOK BpeMEHH, M0 HCTEYEHHH KOTOPOTro HAYAILHOE YHCJIO A/IEP PATHOAKTHBHOIO
BelIeCTBA YMEHbIIUTCS BIBOE;

4) MMPOMEIKYTOK BPEMCHH, 110 UCTCUCHHUU KOTOPOI'O SHEPTHUA AApa YMCHBIINUTCA B IBa pa3a.

20. Ilpu o - pacnage:
1) MaccoBoe YMCII0 MAaTEPUHCKOTO SiIpa YMEHBINACTCA Ha BE SAMHULIBL, A 3apsii yBEJIMUUBACTCS HA
YETBIPE €AUHUIIBL,
2) MaccoBOe YHMCJI0 MATEPUHCKOIO S1/IPa YMEHbIIAETCS HA YeTbIpe eIMHULbI, a 3apsl
yMeHbUIAETCS Ha Be eANHULbI;

3) MaccoBOE YHCIIO MATEPUHCKOTO SI7Ipa HE U3MEHSIETCS, a 3aps]l YMECHbBIIIACTCSA Ha IBE CAHMHUIIBL;

4) MacCOBO€ YUCJIO MAaTCPHUHCKOI'O AApa YBEIIMYUBACTCA Ha ABC €AUHUIIBI, a 3apsJ] HC U3MCHICTCH.

21.Ilpu f - pacnane:
1) MaccoBOe YMCII0 MATEPUHCKOT'O 51/Ipa YMEHBIIACTCS Ha 1B SIMHULIBI, a 3apsijl yBEIMYUBACTCS Ha
YETBIPE €AUHULIBI;

2) MaccoBO€ YHCJI0 MAaTEPUHCKOIO Spa YBETMYHNBAETCS HA €ANHHUILY, a 3apsi/l HE U3MEHSIETCS;
3) MaccoBOe YHCJIO MATEPHHCKOIO SI/IPAa He U3MeHsIeTCs, a 3aps/l YBe IHYUBAeTCsl HA eIMHULY;

4) MaccoBOE YHCIIO U 3aps]l MATEPHHCKOTO SApa YBEIIMUUBAIOTCS HA CIUHUILY.

22.Tlpu f3 - pacmaje UCITyCKaeTcs:

1) poroH;
2) MIOOH;
3) He#TpoH;

4) HeTPUHO WM AHTUHEHTPUHO.

23. SInepHas peakiys peICTaBIsET COOON:
1) cnoHTaHHOE TpeBpaleHe aTOMHBIX SAep IPYU B3aUMOIEHCTBUH UX JIPYT C APYTOM U C
SIIEPHBIMU YaCTHUILIAMU;
2) HCcKycCTBEHHOeE TpeBpallleHue AaTOMHBIX siiep MPU B3aUMO/AeiicTBHM X APYT € IPYIrOM H €
sIAePHBIMH YaCTHIIAMU;

3) H3JIYUCHHEC JICTITOHOB IIPpU pacragc aTOMHBIX AACP,

4) TMIOrJIOMICHUE JICTITOHOB IPU CIMAHUNA aTOMHBIX AA€P.

80



24. TepMmosimepHas peakITus IpeICTaBIIsET COOOM:
1) pacnaj TsKENBIX aTOMHBIX sIIEp Ha OoJee JIErKue;
2) pacmia IErKUX aTOMHBIX sIIep Ha HYKIJIOHBI;
3) pacnaj TsKENBIX aTOMHBIX SIICp Ha HYKIIOHBI;

4) oOpa3zoBanme U3 JErKuX saep 0oJiee TAKEIBIX.

25. AHHUTWIIALUS TIPECTABISIET COOOM:
1) mpormecc pacmana THKENBIX aTOMHBIX siIep Ha HYKIJIOHEI;
2) mpotiecc pacmajia TsHKENBIX YyacTuI Ha OoJiee JIErKue;
3) npouecc coeTMHEHNSI YACTHLBI CO CBOEH AHTUYACTHUIIEH;

4) mporiecc 00pa3oBaHU aHTUIACTHUIIH U3 YACTHUIIBL.

26. HazoBute TUIIbI B3aUMOACHCTBUS YaCTHUL, CYIIECTBYIOLIUE B IPUPOJE:
1) cBepXCHIIBHOE; MarHUTHOE; 3JIEKTPUUYECKOE; IPABUTALINOHHOE;
2) cUJIbHOE; DJIEKTPOMarHUTHOE; BPEMEHHOE; TPaBUTAIIMOHHOE;
3) KBaHTOBOE; PaINOAKTHBHOE; CHIBLHOE; CI1aboe;

4) CHJIBHOE; JJICKTPOMAIrHUTHOE, cnaﬁoe; IrpaBUTAllMOHHOE.

27. HanMeHee MHTEHCUBHBIM B MacmITabax MUKPOMHUpA SIBIISETCS:
1) cunpHOE B3aUMOJICHCTBUE;
2) cmaboe B3auMOJICHCTBHE;
3) eKTpOMarHuTHOE B3aMMOIEHCTBHE;

4) rpaBUTAIIMOHHOE B3aHMMO/IEHCTBHE.

KpuTeplm OIleHMBAHHUA KOMIETEHIM I

YpoBeHb  BBINOJHEHUS  KOHTPOJIBHOTO PeiitunroBeni 6amt (B % OT MaKCHMalbHOTO
3a1aHUs 0aJuta 32 KOHTPOJILHOE 33JJaHHE)

OTan4HbIN 90

Xopommit 75

Y 10BJIETBOPUTENBHBIN 60

HeynosnerBoputenbHbIi 0

CocraBurenb

(moamnucs)
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