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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)
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OEPA30OBAHUS POCCHUMCKOM GEJEPALIMNA
®enepanbHOE OCY1aPCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUPEXK/ICHHE BBICLIETO 00pa3oBaHus
«CEBEPO - KABKA3CKHNU ®EJEPAJIbBHBIM 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, 3a1aHue) 1J1s1 NPOBEPKH YPOBHS 00Y4YeHHOCTH
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 COXpaHEHUS!.
3aKOH BCEMUPHOTO TAToTeHus. 3akoHbl Kemepa.
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
BpallaTeabHOro 1 KojebaTeabHOro ABMxkeHu. ['apMmoHndeckue Konedbanus.
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 CBOMCTBA. 3aKOH COXpaHEHUs 3apsia. 3aKOH
Kynona.
2. Teopema I'aycca uIst SIEKTPOCTATHYECKOTO OIS B BaKyyMe.
3. ITlorenuman saxekTpocTaTHYECKOro MoJjsl. Pa3HOCTh MOTEHIIMAIOB.
4. Juanextpuku. [longpuzoBanHocTs. HanpskeHHOCTD MOJISL B AUDIEKTPUKE.
5 Teopema ['aycca nis mosst B AMAIEKTPUKE. Y CJIOBHSI Ha TPAHULE pa3iena
JBYX AUSJIEKTPUUECKUX CPEI.

©o~ND AW

6. [TpoBOTHUKY B 3JEKTPOCTATHUECKOM MOJIE. DIEKTPOEMKOCTb.
CoennHeHne KOHACHCATOPOB B OaTapeu.
7. ITocTOSIHHBIH AJIEKTPUUYECKHUI TOK U €ro XapakTepucTHKu. 3akoH Oma Juis

ydacTKa OeIu.



8. Croponnue cuiibl. Dnektpoapmkyas cuia (9C). 3akon Oma 1t
3aMKHYTOM IIETH.
Ymers
ba3oBblii ypoBeHb

1. OcCHOBHBbIE IOHATUS KUHEMATUKU. Y paBHEHUS JBUKEHUS MaTEpUAIIbHON

TOYKH.

2. CKOpOCTh U yCKOpEHHE.

3. VYri10Bas CKOPOCTh U YIJII0BOE YCKOPEHHUE.

4. Cunel TpeHus.

5. Kunernyeckas, NOTeHIMAIbHAS SHEPTUS U I1OJIHAs SHEPTUs.

6. 3akoH coxpaHeHus 3Hepruu. [ papuueckoe mpeacTaBIeHUE YHEPTUH.
7. Yrpyruii 1 Heynpyrui yiapel.

8. JIBU>KEHUE TeNl IEPEMEHHON MacChl.

9. MowMmeHT cuinbl. YpaBHEHUE IMHAMUKH BPAIATEIbHOTO JBUKCHUS
TBEPAOIO Tela.

10.  Cuusl ympyrocru.

11. Kocmuueckue CKOPOCTH.

12.  Cunbl uHepIyUH.

13.  IIpumenenus ypaBHeHus bepHyIm.

14.  BsskocTb. Pesxxumbl TeueHHs! AKHUIKOCTEH.

15. KuHemaTuka K0s1e0aTeIbHOTO IBUKEHUS.

16. ®dwusmueckuit MaATHUK. MaTeMaTH4eCKUN MasTHUK.
IloBbIlIEHHBIN YPOBEHD

1. 3aryxaromiue KoueoaHusl.

2. BoinyxaeHHble Kosie0aHusl.

3. TepMonnHaMuyeckuil METO HccaenoBaHus. TeMrepaTypHble MIKaJbI.
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. Pacnpenenenue bonpimana.

9. Pabota raza npu usmeHneHuu ero oobema.

Baagernb

Ba3oBblii ypoBeHb

1. TemnoeMkocTs.

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

4, TennoBoit aeurarens. Teopema Kapho.

S. XonoauibHas MallvHa.

6. Huxn Kapwo.

7. VYpasHenue Ban-nep-Baainbca.

8. N3otepmsl Ban - nep - Banbca.

9. BHyTpeHHss sHEprus peaabHOro rasa.

10. IloBepXHOCTHOE HATSKEHHE KHUIKOCTEH.

11. CwmauuBanwme.

12.  KanumnsipHbie sSBICHUSI.

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

1. HanpspkeHHOCTD 27€KTPOCTaTHUECKOT 0 0. JIMHUYM HanpsKEHHOCTH

aNeKTpocTaTuyeckoro noss. [IoTok BekTopa HanpsKEeHHOCTH.
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. PaGora u momrHOCT TOKa. 3akoH Jxoyis - JleHna.

8. O0600mennsbIi 3akon Oma. [IpaBuna Kupxroda.

2 ceMecTp: IK3aMeH.
Bonpocs (3a1a4a, 3a1aHue) AJs NPOBEPKH YPOBHSI 00y4eHHOCTH

3HaTh

ba3oBrlii ypoBeHb

1.

2.
3.
4

5.

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

Teopema 0 HUPKyYIAUMU BEeKTOpa B . MarHuTHbIE MOJs COJICHOUIA U

TOopouaa.

ITotok BCKTOpa MarHuTHOM WHAYKIHUHU. TeopeMa Faycca JJIs1 MarHuTHOI o

I10JI4.

6.
7.
8.
9.

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

ONEeKTpOMarHuTHas HHAYKIKs. 3akoH dapanes.

NuaykTuBHOCTH KOHTYpa. CaMOMHAYKIIHS.

Tpancopmaropsl. DHEprust MArHUTHOTO TOJISL.

MarsuTHbIE CBOMCTBA BEeLECTBA. J[Ma- U MapaMarHeTUKH.

MarsauTtHoe 110J1€ B BELIECTBE.

3aKOH MOJIHOT'O TOKa.

DeppOMarHeTUKU U UX CBOMCTBA.

Buxpesoe anexTpudeckoe mosie.

Toxk cMenieHus.

VYpaBHenus Makcsenna.

Koneb6arenbHblil KoHTYp. CBOOOIHBIE KOJIEOAHUS.

Mo1HOCTb, pa3BUBaeMas B LIeNIU IEPEMEHHOTO TOKa.
Bonnosoi npornecc. OCHOBHbBIE XapaKTEPUCTUKH BOJIH.

WnTepdepenius u qudpaxius BOJH.

ONEKTPOMAarHUTHBIE BOJIHBL.

JuddepennnanbHoe ypaBHEHNE JIEKTPOMArHUTHBIX BOJIH.

Bekrop YMoBa - [ToitiTuHra.

JlaBiieHHE AJIEKTPOMAarHUTHBIX BOJIH.

[Tonepe4HOCTh 2JEKTPOMAarHUTHBIX BOJIH.

OcCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKU. [ToTHOE BHyTpEeHHEE

OTpPaXCHUC.

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

KorpeHTHOCTh 1 MOHOXPOMATUYHOCTH CBETOBBIX BOJIH.
Wutepdepenius ceeta.

Hudpaxus cera.

ITpunuumn I'roiirenca-Openens.
Hucniepcus ceera.

HopmanbHas 1 aHOMasbHAsL JUCTIEPCHUS.
[Tormomenwne (abcopOrus) cBera.

O dexr Homrepa.

[Tonsipusanus ceera.

3akoH Mamntoca.

KBaHTOBas npupona n3iydeHus.



37.  TemnoBoe U3Iy4YeHUE U €r0 XapaKTepUCTUKU. 3akoHbl Kupxroda,

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

38. 3akonsl poTorddexTa.

39. /laBneHue cBeTa.

40. Dddext Komnrona.

IHoBbIIEHHBIH YPOBEHb

Teopust aroma Boopoaa o 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.
[IpuHIMI HEPA3TMUYUMOCTH TOKIECTBEHHBIX YacTHLl. DepMUOHBI 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 TBEPHABbIX Tesl. MeTabl, TUINEKTPUKH MOITYIPOBOIHUKH

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 KiIacCUDUKAITUS.

16. KocMudeckoe usiydeHue.

17. Tunbl B3aMMOAEHCTBHUM JIEMEHTAPHBIX 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>KeHME 3apsKEHHBIX YaCTHIl 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 nHayknus.
YpaBHEeHHE CBOOOTHBIX KOJICOAHUIA.
3aryxatomue KojebaHus B KOJaebaTeIbHOM KOHTYDE.
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 TOJIIITUHEI.
Baagern
ba3oBblii ypoBeHb
Konbna HeroToHa.
Hudpakaus Openerns.
Hudpakmus Opaynrodepa.
Judpakius Ha IPOCTPAHCTBEHHOM pelIeTKe.
Paznuuns B nupakiinOHHOM U IPU3MATUYECKOM CIIEKTpax.
EcrecTBeHHBIN U NOJIIPU30BaHHBIN CBET.
[Ipoxoxnaenue cBera uepe3 aBa mnojispusaropa. llonspuzaunus cBera npu
OTPaYKEHUU U NIPEJIIOMJICHUH Ha TPAHULE ABYX JUAJIEKTPUKOB.
8. JlBoitHoe nmydenpenoMiICHHE.
9. HckyccTBeHHass ONTUYECKAass AHU30TPONMS, BpalICHUE IJIOCKOCTH
MOJISIpU3AITUH.
10. Temnepatypsbl: paguallioHHas1, IIBETOBAs, SPKOCTHAS.
IloBBILICHHBIN YPOBEHb
1. Yactuna B OJHOMEpPHOW MPSMOYTOJbHOW «IOTEHIHAIBLHOM sSMe» C
OECKOHEYHO BBHICOKHMH «CTCHKAMI.
2. TynnenbHsbIi 3P PexT.
3 CrnexTp atoMa BOJopo/a.
4. Cnun anektpona. CIMHOBOE KBAaHTOBOE YHUCIIO.
5 Mosnekybl: XUMHUYECKUE CBSI3H, MOHATHE 00 YHEPreTUYECKUX 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 er'IY6J'IéHHOMy 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

[TpomexyTounass arrtecranus B ¢dopMe 5K3aMeHa IMpeayCMaTpUBaeT IPOBEICHUE

00s13aTeNIbHOM  AK3aMCHAIIMOHHOW TIporeAypsl W oneHuBaetrcss 40 Oammamu w3 100.

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

O6aya. IlomOXKUTENBbHBIM OTBET CTYJIEHTa HA S5K3aMEHE OIICHUBACTCA PEUTHHTOBBIMU

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 5-0a/JJILHOH 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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MMHUCTEPCTBO HAYKHU U BBICIIET'O OEPA30OBAHUS POCCHUMCKOM GEJEPALIMNA
denepanbHOE OCY1aPCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUPEK/ICHNE BBICIIETO 00pa3oBaHust
«CEBEPO - KABKA3CKHNU ®EJEPAJIbBHBIM 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 OpolIieHO MO HEKOTOPBIM YIJIOM @ K ropu3oHTy. HaiiTu BenuuMHy 3TOro yria, eciu
TOpPU30HTAJIbHAS JAJIBHOCTh S I0JIeTa Tesla B YeThIpe pa3a 0oJibllle MAaKCUMaIbHOM BbICOTHI H
TPaeKTOPHUH.

2. Cuapsin maccoii M =10kz ob6maman ckopocteio v =200m / ¢ B BepxHEl TOYKE TPACKTOPHUH.

B a10ii TOUKE OH pasopBaics Ha jaBe wacTH. MeHbluas Maccoil M, = 3Ke MmoJy4nia CKOPOCTh

U, =400m/ ¢ B npexxnem Hanpasienuu. Haiitu ckopocts U, BTOPOM, GOJbIIEH 9acTu mocie
paspbiBa.

3. Uepe3 HenoaBWKHBIA 010K Maccol M =0,2kz mepeKWHYT NIHYp, K KOHIIAM KOTOPOTO
nozBecuiy rpy3sl Maccamu M, =0,3k2 u m, = 0,584. Onpenenuts cunst T, u T, HaTsokeHust
mIHypa 1o o0e CTOpOHBI OJI0Ka BO BpeMsl JIBWIKEHUSI TPY30B, €CIIM Macca O0J0Ka paBHOMEPHO
pacripejiesieHa 1o ooomy.

4. CKoJBbKO MOJIEKYN rasa cojepkurcsi B 6amione BMectumocthio V = 3021 npu temmeparype
T = 300K u naBnenun p=5MIla?

5. Bosnyx, 3anumasumii 06bem V, =101 npu nasnennn P, = 100x/1a, 6bin agnabarmdecku
cxar 10 oobema V, = Ln. [Tox kakuM gaBiaeHHeM P, HAXOIUTCS BO3IYX ITOCIE CHKATHS?
6. Jlex maccoir M, =2ke mupu temmeparype t, =0°C Obur mpeBpameH B BOmy TOM Ke

TEMITEpPaTyphl ¢ TIOMOIIBIO Mapa, umerontero Temmeparypy t, = 100°C . Onpexenuts maccy M,

u3pacxogoBaHHOro napa. KakoBo n3menenne AS 3HTPOIMK CUCTEMBI Jie — nap?

7. JlBe OeckoHeuHbIE MapajUleJbHbIE IIACTUHBI PABHOMEPHO 3apsDKEHBI C IMOBEPXHOCTHOM
mnotHocThi0 o, =10nKn / M u o, =-30uKn/ m*. Onupenenuts cuily B3auMMOJEHCTBHS
MEKy IIIaCTHHAMU, IPUXOAILYIOCS Ha IUIomans S, papHyio I M2,

8. Tonkue cTepXHH OOpa3zyrOT KBaApaT cO CTOpOHOW MHONW a@. CTEep)KHU 3apspKeHbl C
AuHeWHO# wiotHOCThIO T = 1,33uKn / m . HaiiTi OTEeHIMAN @ B IIGHTPE KBaapaTa.

9. Bpruncnautp sHepruto W 31eKTpOCTaTHUECKOTO MOJS METaJUIMYECKOro Iapa, KOTOPOMY
COOOIIIEH 3apsi Q = 100 uKn, eciu nuamerp d mapa pasen 20 cm.

10. Tpu OGatapeu c ».u.c. E1 = 12B E; = 5B u E3 = 10B 1 OJMHAaKOBBIMU BHYTPEHHUMHU
COMPOTUBIIEHUSAMU I, paBHBIMU 1OMm, COEIMHEHbI MEXIY CO0OM OJHOMMEHHBIMH MOJIIOCAMHU.
ConpoTuBIeHHE COEJUHHUTENBHBIX IMPOBOJAOB HUUYTOXKHO Maio. Ompenenuts cuibl TOKOB |,
UAYIIMX Yepe3 KKyt OaTapero.
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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, BeITyIIeHHBIH 13 opyaus 1o yriaoM @ = 30° K TOpH30HTY, IBaX/bl ObLIT HA OJTHOW U

toit ke Beicore h: cmycrs Bpemst t; =10C u t, =50C mocne BeicTpena. Omnpenenutsb
HAYaIbHYI0 CKOPOCTh U, U BBICOTY N.

2. Tpysuk, mnpuBs3aHHbli K 1wHYpy mmmHOM |=50CM, omuceiBaeT OKpyXHOCTH B
TOPU30HTAIBHON IJIOCKOCTH. Kakoil yroia ¢ oOpasyeT mIHYp C BEpTHKAJIBIO, €CIIM 4acToTa
BpameHns n=1c™.

3. Uepes 0ok, mmeromuii ¢opMmy AHMCKa, NepekuHyT mHyp. K KOHIAM HIHypa MpuBS3ad
rpy3uku Maccoit M; =1002 u m, =1104. C kakum yckopeHHeM @ OyayT JBHIaThCs IPY3HKH,

eciu macca M 6i10ka paBHa 40027 Tpenue ripu BpamieHu# 0J10Ka HUYTOXKHO MaJIo.
4. B cocyne HaxOqUTCs CMECh KUCIIOpOoia U Bojioposia. Macca M cmecu paBHa 3,62. MaccoBas

nons @, xucnopona cocrasiaser 0,6 . OnpenennTs KoaMyecTBa BELIECTBA V CMecH, V, U V,

Ka)KJI0T0 ra3a B OTJEIbHOCTH.
5. B munuHApe mox MOpIIHEM HaxoauTces Bojxopon maccor M =0,02xe mpu Temmeparype

T, = 300K . Bomopox cHauaa paciupuiics aquabaTHIecKy, yBEIHYUB CBOM 00BEM B IISITh pas,
a 3aTeM ObUT CKaT HM30TCPMHYECKH, TMPUYEM OOBEM ra3a YMEHBIIMJICS B MATh pa3 Haiitu
TeMIepaTypy |, B KOHIIE aquabaTHYeCKOro PacIIMpeHus U MONHYI paboTy A, COBEpLICHHYO
razom. M300pa3uTh nmporecc rpaguyecky.

6. Kycok mnpma maccoit m =200z, B3ateiii mpu Temneparype t;, =-10°C, Obu1 Harper o

temneparypsl t, =0°C wu pacruiaBneH, mocie 4ero oOpa3oBaBIlascs BoAa OblIa Harpera o
temmneparypsl  t, =10°C. Omnpenennts usMeHenune AS oSHTpOmMHM B XOAE YKa3aHHBIX

IIPOLIECCOB.

7. [IBe MpsAMOYTOJIbHBIE OJVMHAKOBBIE NTapAJIIENIbHBIE TUIACTUHBI, JUTMHBI CTOPOH KOTOPBIX a = 10
em b =15 em, pacnonoxeHsl Ha MajoM (IO CPABHEHUIO C JIMHEHHBIMH pa3MepaMH TUIACTHH )
paccTosHUU Jpyr oT apyra. Ha oaHo# u3 miuacTuH paBHOMEpHO pactpeneneH 3apsaa Qi1 = 50
nKn, na npyroii — 3apsn Q2 = 150 uKn. Onpenenuts HaNPsHKEHHOCTh E AJIEKTPUYSCKOTO OIS
MEXY MJIACTUHAMH.

8. 3apsa pacupeneneH paBHOMEPHO 10 OECKOHEYHOU TUIOCKOCTH ¢ TTIOBEPXHOCTHOM TIIOTHOCTHIO
o =10uKn/ m*. OnpenenuTh pasHOCTh MOTEHIUANOB A@ JBYX TOYEK TIOJIS, OJHA U3 KOTOPHIX
HAXOJIMUTCS Ha IJIOCKOCTH, a Jpyras yaajieHa OT MJI0CKOCTH Ha paccTosiHue d = 10cm.

9. Inactuny w3 >00HMTa TommuHoM d = 2 mm u miomansto S = 300 cm? momecTunu B
OJHOPOJTHOE AIIEKTPUUECKOE MOJIE HANMPSHKEHHOCThIO E = IkB/m, pactionoKuB Tak, YTO CUIOBBIE
JUHUW TIEPIICHIUKYJSPHBI €€ TIJIOCKOM MOBEepXHOCTU. Haitu: 1) MIOTHOCTE O CBSI3aHHBIX
3apsA70B Ha MOBEPXHOCTHU IUIACTUH; 2) 3Hepruio W 31eKTpUYECKOro MoJjsi, COCPEAOTOUECHHYIO B
IUIACTUHE.

10. /IBe rpynnsl U3 Tpex MOCIEA0BATENBHO COEUHEHHBIX JJIEMEHTOB COECIMHEHBI MTAPaJUIEIIBHO.
3O.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. ITyns mymiena ¢ HadaubHOHM ckopocThio v, = 200 / ¢ mox yrnmom a =60° k ropus3oHTY.

OnpenenuTh MAKCUMaIIbHYIO BRICOTY H mmoabeMa, TaabHOCTh S IMoJieTa U paguyc R KpHUBH3HBI
TPAaEeKTOPHUH IIyJIH B €€ HauBhICIIEH Touke. COMPOTHUBIEHUEM BO3IyXa MPEeHEOpEYb.

2. I'py3uK, npuBs3aHHblil K HUTH nHOM | = 1y, onmuchiBaeT OKpY»KHOCTh B TOPU3OHTAILHOM
wiockoctu. Onpenenuts nepuoj; 7T oOpallieHus, eclii HUTh OTKIOHEHa Ha yroi @ =60° ot
BEPTUKAJIH.

3. Bam maccoit Mm=100kz u pammycom R=5cm Bpamancs c yacrotod n= 8ct. K
MJTHHIPUYECKON MOBEPXHOCTH Bajia MPIIKAIM TOPMO3HYIO KooKy ¢ cuiod F =40H, mox
JeiicTBHEM KOTOpo# Bain octaHoBmics yepe3 t = 10c. Onpenenuts ko3 dunueHt Tpenus f .

4. B GamtoHe BMeCTUMOCThIO V = 3.1 HaxoauTCs KHCIOpoa maccoii M =4z. Onpenenuthb
KOJIMYECTBO BEIIECTBA V Ta3a M KOHIEHTPAIMIO N ero MOJEKYIIL.

5. Bojopoa mpu HOpManbHBIX ycIoBHAX uMen obbem V, = 100m°. Haiitu usmenenne AU

BHYTpEHHEH SHepruy raza Mpy ero aauabaTHyeckoM paclupeHuu 1o oobema V, = 150m°
6. Haiitu uamenenune AS 3HTpONHU MPU M300apUIECKOM PACIIUPEHUH a30Ta Maccoii M =4z ot
obbema V, =521 1o obvema V, =9.1.

7. Ha oTpe3ke TOHKOTO MpSIMOro MpOBOAHMKA JiauHOW | = 10 cm paBHOMEpPHO pacmpelelieH
3apsil ¢ IMHEHHOM I0THOCTRIO 7 = 3MmKKn [ m. Berauciuth HanpsbkeHHOCTH E, CO371aBacMyro
3TUM 3apsioM B TOYKE, PAacIONOXKEHHOW Ha OCH NMPOBOJHUKA U yNAJICHHOW OT Oirpkaniiero
KOHIIA OTPE3Ka Ha PaCcCTOSHUE, PABHOE JJIMHE 3TOT0 OTPE3KA.

8. JIBe OeckoHeuHbIe TapajliebHbIe IOCKOCTH HaxomsaTes Ha paccrosiuud d =0,5¢m nmpyr or
npyra. Ha miockocTsiX paBHOMEPHO pacHpelesieHbl 3apsbl C MOBEPXHOCTHBIMU IUIOTHOCTSMU
o, =0,2mxKn / M2 m o, =0,3mxKn | m?. Onpenenuth pazHOCTh MoTeHIUanoB U Mexay
IJIOCKOCTSIMHU.

9. Dnexrpoemkocth C TMIOCKOTO KOHAEHcatopa paBHa I1I1n®. Jlwdnektpuk — dapdop.
Konnencarop 3apsnmnm a0 pasHoctd noreHuuanoB U = 600 B u OTKIIOUMIM OT UCTOYHUKA
HanpsokeHus. Kakyio paboty A HYKHO COBEpPHIMTb, 4YTOOBI BBIHYTH JUAJIEKTPUK U3
KoHsieHcaTopa? TpeHue npeHeOpexK Mo Malo.

10. BayTpennee comnpoTuBiieHue I' 6arapen akKyMmyasaTopoB paBHO 3 Om. CKOJBKO MPOILIEHTOB
OT TOYHOT'O 3HAYEHHMSI 3.7.C. COCTABISAET MOIPEUIHOCTD, €CIIN, U3MEPSIS Pa3HOCTh OTEHIIUAJIOB Ha
3akuMax OaTapen BOJIBTMETPOM C conpoTuBieHneM Rg = 200 Om, npuHATH €€ paBHOMU 3.1.C.7

11. Cuna Toka B mpoBOAHUKE coripoTuBieHueM I = 100 Om paBHOMepHO HapacTtaeT oT lo = 0 10
Imax = 10 A B Teuenue Bpemenu 7 = 30c. OnpenenuTs KOJIMYECTBO TEIIOTH Q, BBIACIMBIICECS
3a 3TO BpeMs B IPOBOJHHUKE.

12. TITOTHOCTB TOKA | B aTIOMHHHEBOM MpoBojie paBHa 1 A/MM2. HaifTH cpemHIo CKOpocTh <U>

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

Bapmuanr 4
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1. Kamenp OpoleH ¢ BBIIIKM B TOPU3OHTAIBHOM HANpABICHUU C HAYaJbHOH CKOPOCTHIO
v, = 30m/ c¢. OnpenennuTs CKOPOCTh U, TAHTCHIMAIBHOE @, W HOPMAIBHOE @, YCKOPEHHS B

KOHIIE BTOPOW CEKYH/IbI TIOCJIC Havalla JIBHKCHHUS.

2. ABTOMOOWIb WJIET 1O 3aKPYIJICHHIO miocce, pamuyc R kpuBH3HBI KoToporo paBeH 200.m .
Koadduuument tpenust f konec o nokpeitue goporu pasen 0,1 (romonen). Ilpu kakoi ckopocTtu
U aBTOMOOWJISI HAYHETCS ero 3aHO0C?

3. Ha ropu30oHTanbHYI0 0Ch HaCaKaHbl MAXOBUK U JIETKHI MKUB paanycoM R =5cm . Ha mkus
HaMOTaH HIHYp, K KOTOPOMY IpuBsi3aH rpy3 Maccoi M =0,4ke. Omyckasch paBHOMEPHO, Ipy3
npomen myte S=1,8m 3a Bpems t=3C. Onpenenuts MOMEHT UHepuuU J MaxoBuKa. Maccy
HIKKBA CYUTATH MPEHEOPEIKUMO MAJIOH.

4. Onpenenuth KOJMYECTBO BemecTBa vV W yuciio N MoJieKyl ra3a, CoAepIKalerocst B Kojoe
BMecTUMOCThIO V = 240cm® npu temneparype T = 290K u nasnenuu p=50xl1a.

5. Ilpu agnabaTuvyeckoM CoKaTHH KHCIopoaa Maccod M = 1ke coBepmieHa padota A = 100k

. OnpenennuTh KOHEYHYIO TEMIIEpaTypy |, rasa, eciu OO0 CXKaTHs KHUCIOPOJ HAXOAWICS MpU

temmeparype T, = 300K ..
6. B pe3ysibTaTe M30XOpHYECKOr0 HAarpeBaHHsi BOJIOpPOAA Maccod M =1z paBieHne p rasa

YBEJIMYMIOCH B J1Ba pa3a. Onpenenuts u3MeHeHne AS 3HTpOIuH rasa.

7. B BepmmHax KBajpara HaXOAATCs oawHakoBble 3apsiabl Q = 0,3uKn xaxneni. Kakoit
OTpULATEeNbHBIN 3apsa Qi HY)KHO MOMECTHTh B IEHTpe KBajpara, 4TOObI CHIa B3aWMHOTO
OTTAJIKUBAHUSA  TOJOXKUTEIBHBIX 3apsAI0B  Oblla  ypaBHOBEUIEHA CHJIOW  TPUTSIKEHUS
OTPULIATENILHOTO 3apsa’

8. CTO 0MHAKOBBIX Kalejb PTYTH, 3apsHKCHHBIX 10 NmoTeHnuana @ =20B ciauBaroTCa B OIHY

6onbryro Karno. KakoB noteHnuan ¢, odpazoBaBIIeics Kariu?

9. Konaencaropsr asekrpoeMkocTssMu C1 = Iuk®@, C2 = 2mk®@, C3 = 3MK¢h BKIIOUCHBI B IIETIh C
HanpsbkeHueM U = 1,1 kB. Onpenenuth 3HEPruI0 KaKJOro KOHAEHcaTopa B ciydasx: 1)
MOCJIEI0BATEIBHOTO UX BKIIIOUEHHS; 2) MapajIeIbHOTO BKIIIOUEHHUS.

10. 3amyHTHpOBaHHBIN ammepMeTp u3MepseT Toku cwioi 1o | = 10 A. Kakyro HanOOIbIIyIO
CHITy TOKAa MOXET U3MEpPUTh 3TOT aMmIiepMeTp 0e3 IIyHTa, €M conpoTHBIeHHe Ra ammepmerpa
pasHo 0,02 Om u conpotusienue R,, nryara pasuo 5 mOm?

11. Ilpu cune Toka |1 = 34 Bo BHewHel 1enu O6aTapen akKyMyJISTOPOB BBIJEIATCS MOIIHOCTh
P1 = 18 Bm, tipu cune toka l2 = 14 — coorBerctBeHHO P2 = 10Bm. Onpenenuts 3.10.c. E u
BHYTPEHHEE CONPOTUBIICHHE I' GaTapen.

12. OnpenenuTs CPeaHIO CKOPOCTh <U> YIOPSIOYEHHOTO JBMIKEHUS JJIEKTPOHOB B MEIHOM

TIPOBOIHKKE TIpK cuie Toka | = 10 A u cedenun S nmpoBopHuKa, paBHOM 1 MM2. [TpHHATE, 4TO
KKl aTOM MEAM MPUXOAUTCS J1BA 3JIEKTPOHA TPOBOAUMOCTH.

Bapmuanr 5

1. Teno 6pomieno nox yriom a=30° k Topu3oHTy. HaliTu TaHreHmanibHoe ar 1 HOpMAJIbHOE dn
YCKOPEHHS B HAaYaJIbHBIA MOMEHT JABUKEHUSI.

2 Kakyro HamOOJBITYI0 CKOPOCTh Umax MOXKET Pa3BHUTh BEIIOCUIICIHUCT, MPOE3kKasi 3aKpyTJICHHUE
pamuycom R=50M, ecimu ko3(hGUIMEHT TpeHUs cKojbxkeHus f mMexay mmHamu u achanabTom
paBeH 0,37 KakoB yrom ¢ OTKIOHEHHs BEJIOCUIEAA OT BEPTHKAIM, KOIZA BEIOCUIEAMCT
JIBUKETCSA 10 3aKPYTIICHUIO?

3. ToHKHI OXHOPOMHBINA CTEpXEHb TMHON |=50cm n Maccoit M=4(00z Bpamaercs ¢ yriioBbIM
yckopenuem £ =3pao/ c? okono ocu, MPOXOJALIEN NEPIEHAUKYIIPHO CTEP)KHIO dYepes

cepenuny. OnpenenuTh Bpanaonmii MOMEHT M.
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4. OmnpenenuTh CpelHee 3HaueHHE < & > TOJHOM KMHETHYECKOW SHEPTHMHM OJHOW MOJIEKYIIbI
resus, KUCIOPO/Ia ¥ BOJSHOTro napa mnpu temreparype T =400K

5. Pacmmpsisics, Bogopoa coBepiuia padoty A = 6x/ac. Onpenenuts KOIM4ecTBO TemIoThl 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 MapajlieibHbIE TUIOCKOCTH HaxomaTcs Ha paccrosaud d =lem mpyr or
apyra. IlnockocT HecyT paBHOMEpPHO pacHpelelIEHHbIE 110 IOBEPXHOCTSM 3apslbl ¢
wioTHocTsiIMU o, =0,2 mxKni/m? u o,=05 mxKu/m? . Haiitu pasHocTh moTeHIuanioB U
MJIACTHH.

9. Konnencartop anextpoeMkoctbtio C1 = 666n@ 3apsauiau 10 pa3HOCTH NoTeHuuano U =
1,5kB v OTKIIIOYWJIM OT UCTOYHHMKA TOKA. 3aTeM K KOHJEHCATOpY MPUCOEIUHUIN MapalljieIbHO
BTOpOI, HE3apsHKEHHBIN KOHIEHCATOP 3JIEKTPOEMKOCThI0 C2 = 444n®. OnpenennuTts 3HEPIUIo,
M3pacXoJ0BaHHYIO Ha 00pa3oBaHuE UCKPHI, MPOCKOUUBIIEH MPU COSTUHEHUH KOHEHCATOPOB.
10. Cuna Toka B IpoBOJHKKE paBHOMepHO HapacTaeT oT lo = 0 no | = 3 4 B TeueHue Bpemenu t
= 10 c. Onipenenutb 3apsia Q, oIS NI B TPOBOJHUKE.

11. OOMOTKa 3JEKTPUYECKOTO KUIATHIBPHHKA MMEET IBE CEKIUHU. Ecium BKIIOYEHA TOJBKO
nepBasi CeKIUs, TO BoJa 3aKkumnaeT uepes t1 = I5Smun, ecau Tonbpko BTOpasi, To uepes t2 = 30 mumn.
Uepe3 CKOJIBKO MHUHYT 3aKUIUT BOJA, €CIM 00€ CEeKUMHM BKIIOUUThH I10CJIEN0BATEIbHO?
[TapannensHo?

12. Cuna Toka | B MeTammdeckoM mpoBojnuke paHa 0,8 A, cedenue S mpoBogHuka 4 M2,
[IpyHUMas, 49TO B KAKJIOM KyOMYECKOM CAaHTHMETpE MeTaina coaepxkurcs Nn=2,5-10%

CBO6OI[HBIX OJICKTPOHOB, OIMMPEACIIUTL CPCAHIOIO CKOPOCTH <U> HX YIIOPAOOUYCHHOTO ABUKCHUA.

Bapuanr 6

1. JIuck pammycom I =10cm, HaxoOWBIIMICS B COCTOSHHM IIOKOS, Hadaj BpallaTbcs C
TMOCTOSHHBIM YTJIOBBIM yckopenueM € =0,5pad/ ¢’ . HaiiTi TanrennumansHoe a,, HOpMaIbHOE

a, " IIOJIHOC d YCKOpEHHs TOYEK Ha OKPYKXHOCTHM JOHCKa B KOHIIC BTOpOﬁ CCKYHIBI ITOCJIC

Havasa BpaleHusl.
2.KameHb CKOJIB3UT C HaWBBICHICH TOYKH monycepbl. Kakyro Iyry OmuiieT KaMeHb, Mpelke
4eM OTOpBETCs OT ee moBepxHOcTH? TpeHnneM npeHedpeys.

3. ap maccoit M = 10xe u paguycom R =20cm Bpamaercs BOKPYT OCH, MPOXOASAIIEH depes

ero 1eHTp. YpaBHEHHe BpaileHHs mapa umeeT Bui @ = A+ Bt°+Ct°, rne B=4pad/ c’;

C =—1pa6/c3. Haiitn 3akOH M3MEHEHUss MOMEHTa CHWJI, JEHUCTBYIOIIMX Ha mmap. Onpeaenurtsb

MOMEHT ciii M B MOMEHT Bpemenu t = 2C.

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

5. Toptowas cMmech B JBHTaTeNe Iu3eNs BOCIUIaMeHsiercss mpu temmeparype 1, =1,1kK.
Hauansuas Temneparypa cmecu T, = 350K . Bo ckoJbKO pa3 HY)KHO YMEHBIIUT 00bEM CMECH

Ipu CXKaTHH, YTOOBI OHA BOCIUIaMeHuach? Cxkartue cumrtaTh aauabaTudeckum. [lokazarensb
anuabatel ¥ A CMECH NMPHUHATH paBHbIM 1,4 .
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6. Kucmopox maccoit m = 2ke yBenuumi cBoil 00beM B N=5pa3 oaAnH pa3 M30TEPMUYECKH,

apyroi — aguadatuyecku. HaliTu n3MeHEHUs SHTPONUHU B KaXKIOM U3 YKa3aHHBIX IIPOLIECCOB.

7. Tpu oguHakoBbIX 3apsaa Q = InKn kaxIplii pacroyloKeHsbl 110 BEPIIMHAM PaBHOCTOPOHHETO
TpeyroipHuKa. Kakoil orpuiarensusiii 3apsa Q; Hy)KHO IIOMECTUTH B IIEHTPE TPEYrOJIbHHKA,
4TOOBI €T0 MPUTHKEHUE YPABHOBECUIIO CHIIBI B3aUMHOTO OTTAJIKMBAaHUSA 3apsiioB? byner mu 3to
PaBHOBECHUE YCTOMUYUBBIM?

8. beckoHeUHO NIMHHAs TOHKas MpsAMas HUTb HECET PAaBHOMEPHO PACIPEAEICHHBIA MO JUIMHE
HUTH 3apsij ¢ JnHeiHoH mioTHOCThI0 7T = 0,01mxKi [ m . Onpeneiuth pa3HOCTh MOTEHIMATIOB
A@ IBYX TOYEK IOJIA, YAAICHHBIX OT HUTH Ha I = 2cm u 2 = 4em.

9. Ilinockuii BO3AYLIHBIA KOHAEHCATOP 3JIEKTPOEeMKOCThI0 C = I,11n@® 3apskeH 10 Pa3HOCTH
IOTEHIINAJIOB Ui = 300 B. Ilocne OTKINOYEHHUS] OT UCTOYHUKA TOKA PACCTOSTHUE MEXAY
IUIACTUHAMU KOHJAEHcaTopa OblUIO YyBenMyeHo B IATh pa3. Omnpenenuts: 1) pa3HOCTh
noreHmanoB U Ha oOKiIagkax KOHIEHCATOpa MOCHe WX Pa3IBUKEHUs; 2) paboTy A BHEIIHUX
CHJI IO PA3/IBUKEHHUIO IIACTHH.

10. [anst 12 snemenToB ¢ 3.4.c. E = 1,5 B u BHyTpeHHUM comnpoTtusienuem I = 0,4 Om. Kax
HYXXHO COEIMHHUTh 3TH 3JIEMEHTHI, YTOOBl MOJY4YUTh OT COOpaHHOM M3 HHUX OaTapen
HanOOJBIIYI0 CHJIy TOKAa BO BHENIHEH IlenH, HWMeromei compotuBieHue R = 0,3 Om?
OnpenenuTb MaKCUMAIBHYIO CHITY TOKA |max.

11. K 3axxumam Oatapeu akKyMyJsiTOpOB IPUCOEAMHEH HarpeBareib. J.a.c. E Oarapen paBHa
24B, BuytpeHHee conpotuieHue I = I Om. HarpeBaTenb, BKIOYEHHBIH B 1I€b, OTPEOIsIET
MOLTHOCTb P=80Bm. Beruncaute cuily Toka | B ienu u K.I1.J. 77 HarpeBartesl.

12. B MeIHOM MpoBOAHUKE 00beMOM V=6 cM® HpH TIPOXOKAEHHH O HEMY MOCTOSHHOTO TOKA 32
Bpems t=1 MUH BBIACTUIOCH KOMUYecTBO TEIUIoThl Q=216 J[k. BeraucauTh HanpsokeHHOCTh E
3JIEKTPUUECKOTO IO0JIsl B IPOBOIHUKE.

Bapuanr 7
1. Jluck pammycom I =20cm Bpamaercs cormacHo ypaBHeHmo @ = A+Bt+Ct®, rue

A=3pad; B=—1pao/c; C=0,1pad/ c’®. Onpenenuth TaHreHIMANLHOE d_, HOPMAIBLHOE

o
a, M MOJIHOE & YCKOPEHUs TOYEeK Ha OKPYKHOCTH AMCKa JUIt MoMeHTa Bpemenu t = 10cC.

2. Pakera maccoii M =1m, 3amymeHHas C TOBEPXHOCTH 3E€MJIM BEPTHKAILHO BBEpPX,
MOJTHUMAETCsl ¢ yckopeHueM a =2¢g. CKOpocTb U CTpPyH ra3oB, BBIPBIBAIOLIMXCA M3 COILIA,
pasua 1200 / ¢ . Haiitu pacxon Q,, roprodero.

3. UenoBek cTouT Ha ckambe JKyKOBCKOTO M JIOBUT pyKoi Mstd Maccoid M =0,4ke, neTsmuii B
TOPU30HTAILHOM HAIpaBICHUH CO CKOpocThio U = 20m/ c¢. Tpaekropus Msiua MPOXOJUT Ha
paccrostaun I =0,8m OT BepTUKanbHOW OcH BpamieHus: ckaMbi. C Kakoi yriioBOH CKOPOCTHIO
@ HAYHET BpAIIAThCA CKaMmbs JKYKOBCKOTO C YEJTOBEKOM, MOWMABIIEM M4, €CJIM CYMMApHbIN
MOMEHT MHepilii J uYeloBeKa U CKaMbU paBeH 6kz-.m”?

4. JlaBnenue p Tra3a paBHO Imlla, KoHUeHTpauus N €ro MOJEKyJl paBHa 10°fd1 .
Omnpenenutb: 1) Ttemnepatypy 7T Ta3a; 2) CpeIHIOIO KHHETHYECKYIO JHEpruio <&, >
MOCTYNATEIbHOTO IBUKEHUS MOJIEKYJI ra3a.

5. U3 Gamwiona, comepkamiero Bomopon mon nasieHuem p, =1MIla npu Temmeparype
T, =300K, BbImycTHIM MOJIOBMHY HAaXOJUBINErocs B HeM rasza. Omnpenendrs KOHEYHYIO

TeMmIeparypy |, W JaBieHHe p,, CYUTAs MPOLECC aanadaTHISCKIM.

6. Bomopox maccoit m =100z Obi1 M300apuyYeckn Harper Tak, 4TO OOBEM €ro yBEIHYHIICS B
N = 3 pa3za, 3aTeM BOJIOPO]I OBUT N30XOPUYECKH OXJIAXKAEH TaK, YTO AABICHHE €r0 YMEHBIINIOCh

B N = 3pasza . Haiiti usmeHenne AS SHTPONHU B XOJI€ YKa3aHHBIX MPOLIECCOB.
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7. Toukas HuTh JumHONH | = 20cm paBHOMEpPHO 3apsDKEHAa C JMHEHHOH IUIOTHOCTHIO
7 =10uKn | m. Ha paccrosiauu @ = 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 BEpIIMHAX KBaJpaTa cO CTOPOHOM UIMHON & = 10cm. 3apsbl ONMHAKOBBI 110
abcomorHoMy 3HaueHnio Q = I0uKn, HO ABa W3 HUX OTpHIATENbHBL. PaccMoTpeTh nBa
BO3MOJXKHBIX CIIy4asl paclOJIOKEHUs 3apsA0B.

9. [1nockuit BO3YIIHBIA KOHJEHCATOP COCTOUT W3 JIBYX KPYIJIBIX IUIACTUH paanycoM I = I0cm

Kaxxzaas. PaccrosiHue dl MCXKAY ILIaCTHHAMHU paBHO Icem. KOHI[CHC&TOp 3apAaanuiIii 10 Pa3HOCTH

noteHimanoB U = 1,2 kB W OTKIIOUWIM OT HCTOYHHMKA Toka. Kakyr paboTy A HYXHO
COBEPIINTH, YTOOBI, YIS IUIACTHHBI APYT OT APYra, YBEIUYHTh PACCTOSHUE MEKIY HUMH JIO
d, =35cm?

10. Hea onementa (E,=12B, r, =010m; E,=09B, r1,=0,30Mm) -coenunens
olHOMMeHHBbIMU Tomtocamu. ComportuBieHue R coegMHHUTENBHBIX MPOBOJIOB paBHO 0,20Mm.
Onpenenuts cuiny Toka | B nenu.

11. D.x.c. E Gatapeu paBHa 20B. Conpotusienue R BHemHe# nenu paBHo 20m, cuna Toka | =
4A. Haiitn x.n.a. 6arapeu. [Ipu kakoMm 3Haue€HUM BHELIHEro comnpotuBiieHus Ri k..ja. Oyzer
paBen 99%7?

12. Merannnyeckuii TPOBOJHHK JBHXKETcs ¢ yckopeHmeM a=100 m/c?. Vcmons3ys Mojenb
CBOOOIHBIX 3JIEKTPOHOB, OMPECIIUTh HAPSHKEHHOCTD £ 3IIEKTPUUECKOTO MOJIS B TPOBOAHHKE.

Bapuant 8
1. MaxoBHK Haydasl BpallaThCsl PABHOYCKOPEHHO U 3a MPOMeKyToK BpemeHn At =10C moctur

yacToTsl Bpamenus N = 300mun™". OnpesenuTs yrioBoe yCKOpPeHHe £ MaxoBHKa U umcio N
000pOTOB, KOTOPOE OH CJIENAJ 32 3TO BPEMSI.

2. apuk maccoit M = 3002 ymapuics o cTeHy ¥ OTCKOYHI OT Hee. ONpeaenuTs UMITyIsC P,
NOJTYYEHHBIH CTEHOW, €CIM B TOCIETHHH MOMEHT Tepel YAapoM MIaphuK HMeNI CKOPOCTb
v, =10m/ ¢, nHanpaBnenHyio noj yrioM « =30° K MOBEPXHOCTH CTEHBI. YJap CYHUTATh

a0COJIOTHO YIIPYTUM.
3. [Inardopma, nmeromas popmy Arcka, MOKET BpallaTbcs OKOJIO BepTHUKaIbHOM ocu. Ha kpato

w1aTGOpMbl CTOUT YenmoBek Macco M, =60ke. Ha xakoil yron ¢ moBepHercs miardpopma,
€CJIM YeJIOBEK MOWJET BA0Jb Kpas Iiatdopmbl U, 0001 ero, BEpHETCS B UCXOJIHYIO TOUKY Ha
miatpopme? Macca M, mnardpopmel paBHa 240ke. MomenT wuHepumu J  dYenoBeka
PacCUUTHIBATH KaK JUII MAaTEPUAIbHON TOUKH.

4. B xonbe BmectumocThio V =240cu® Haxomurcs raz npu Temmneparype T =290K wu
nasiieHnn p = 50k/la . OnpenenuTs KOJIUMYECTBO BEIECTBA V Ta3a U uucio N ero Mosekyi.

5. Onpenenutb paboTy A aaumabaTHYECKOTO PACIHIMPEHHS BOAOpOAa Macco M =4z, ecnu
Temreparypa raza nounsuiaach Ha AT = 10K .
6. UneanpHbIl JBYXaTOMHBIM Ta3, COJCpXKAIMA KOJMYECTBO BemiectBa VvV = lmons

Haxomsumiics mox aasneHueM P; =0,1MIa npu temneparype T, = 300K, narpeBarot mpu
MOCTOSIHHOM o0beme g0 ngaBneHuss P, =0,2MIla. Tlocne 5TOro ra3 H30TEPMUYCCKH
PACHIMPHIICS /IO HAYAIBLHOTO JaBJICHUS U 3aTeM ObLT H300apUUECKU CKAT JI0 HAYAILHOTO 00bheMa
V.. Toctpouts rpaduk mnmkma. Omnpemenuth TeMmepaTypy T ra3a Ajis XapaKTepHbBIX TOYEK
[IUKJIA U €T0 TEPMUYECKHH K.I1.JI. 7] .

7. B BepmmHax MOpaBWIBHOTO MIECTHYrojbHUKAa cO cropoHoi @ =10cm pacmonoxeHsl
toueunsle 3apsasl Q, 2Q, 3Q, 4Q, 5Q, 6Q (Q = 0,1 mxKn). Haiitu cuny F, neiicTByromyro 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.

[Tnomane S KakI0M IUTACTHHBI paBHA 200cm?. HaiiTH T[UIOTHOCTH SHEpruv W ToJIs
KOHJIEHCATOPA.
10. Ha oxHOM KOHIE IMJIMHIPUYECKOIO MEAHOTO MPOBOJHMKA comporuBieHneM R, =100m

(mpu 0°C) mnommepxuBaercst temneparypa U, =20°C, ma mpyrom t, =400°C. Haiitu
compoTtuBiieHue R mpoBoAHMKA, CYUTAs TPAIUEHT TEMIIEPATyPhl BJOIb €r0 OCH TTOCTOSTHHBIM.

11. K Garapee akKymyJsTOpOB, 3.1.C. E KOoTOpoil paBHa 2B W BHYTpPEHHEE CONPOTHUBIICHUE I =
0,5 Om, npucoenunen npoBoAHuK. Ompenenutb: 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 paBHoMepHO Bpamaercs (w=10* pan/c) oTHOCHTENHLHO
ocH, TEpPIEHANKYISIPHON IUIOCKOCTH JHCKa M TIpoXomsmield uepe3 ero meHtp. Omnpenenutsb
pa3HOCTh MOTeHIManoB U Mex 1y IIEHTPOM JIMCKA U €r0 KPaHUMH TOUKaMH.

Bapuant 9

1. BenmocuneaHoe Kojieco Bpaimiaercs ¢ 4acTOTOU n=5c!. Tlox neiicTBUEeM CHJI TPEHUS OHO
OCTaHOBWJIOCH 4epe3 MHTepBasl BpeMeHU At =/mun. Onpenenutb yrioBoe yCKOpeHHE & U
guciio N 000poTOB, KOTOPOE CAETAET KOJIECO 32 3TO BpeMsl.

2. Teno maccoit M = Ske6pouieno moa yriaoMm & = 30° kK TOPU30HTY C HAYaJIbHOW CKOPOCTHIO
v, =20m/ c. IlpeneOperas CONpPOTHBICHHWEM BO3IyXa, HaWTH: 1) wWMmymsc cuiasl F
JeMCcTBYIOIIEH Ha TeJo, 3a BpeMs ero mojera; 2) H3MEHEHHe AP HMMITyJbca Teja 3a Bpems

0JIETA.
3. Ilnardpopma B BHme aucka paamycom R=1m Bpamaercs mo WHEPUMH C YaCTOTOM

N, = 6mun " . Ha kpato miaThopMbl CTOUT YeToBeK, Macca M koTtoporo pasHa 80xkz. C xakoii
yacToTOM N Oyaer Bpamartbes ruiatrgopma, eciu 4YelloBeK mepelner B ee meHTp? MomeHT
uHepuuu J miardopmel paseH 120xz-.m°. MOMEHT MHEPIMH YeT0BEKA PACCUMTBIBATH KaK JUIS
MaTepUaTbHOU TOYKH.

4. OnpeaenuTh KHHETUYECKYIO SHEPTUIO, MPUXOSIIYIOCS B CPETHEM Ha OJIHY CTETIEHb CBOOO/IBI
MOJISKYJIBI a30Ta, NpH Temiieparype T =1kK, a Takke CPEeIHIOI KUHETHYCCKYIO YHEPTHIO
< &, > TOCTYNaTeNbHOIO JIBUXKEHHUS, < &, > BPALIATEIbHOTO JBMKEHHUS U CpeJHee 3HaueHHe
MOJTHON KMHETUYECKOUW SHEPTUH < € > MOJIEKYJIBI.

5. Asor maccoit m =2z, umesmmii temreparypy 1, = 300K, 6bur agnabaTnuecku cxar Tak,
4to ero oobem ymeHbumwics B N=10pa3. OnpenenuTs KOHEYHYIO TeMmeparypy |, rasa u
paboty A cxaTusl.

6. OmHOaTOMHBIA Ta3, cojaepXamuid KoaudecTBo BemecTBa vV =0,1kmons, moa naBiieHueM
p, =100«/1a 3anuman o6bem V, =5m°. T'a3 cxumancs uzobapuuecku 1o oobema V, = 1u®,
3aTeM CHKMMAJICS anabaTUYCCKH M PACIIUPSUICS MPU TOCTOSHHON TeMIIepaType 10 HadadbHBIX
obbema u masnenus. [loctpouts rpaduk mporecca. Haiitu: 1) temneparypst 1, T,, oObemsl
V,, V, u naBnenue p,;, COOTBETCTBYIOIEE XapaKTEPHBIM TOYKAM LUKIA; 2) KOJIHUYECTBO

terutotel Q,, MONyYEeHHOE Ta30oM OT HAarpeBaTens; 3) KoJu4ecTBO Temiorel Q,, mepemanHOe
ra3oM OXJaauTelo; 4) paboTy A, COBEPIIECHHYIO I'a30M 3a BECh LIUKI; 5) TEPMUUYECKUH K.I1.1. 7
IUKIA.
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7. TOHKMI NIUHHBIA CTEp)KEHb PABHOMEPHO 3apsDKEH C JIMHEWHOW IJIOTHOCTBIO 7 3apsja,
paBHoii 10 mxKn/m. Ha nponoinkeHnn ocu cTepkHs Ha paccrosiuud @ = 20cm 0T ero KoHma
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
3aKMMaM KaTylIKd IPUCOEIUHEH BOJIBTMETp conpoTtuBieHueM R, =1kOm. Iloka3anus
amnepmerpa | =0,54, Boasrmerpa U = 100B. Ompenenuts compoTuBieHne R KaTymikw.
CKOJIBKO TPOILIEHTOB OT TOYHOTO 3HAYEHUSI CONPOTHBIICHUS KAaTYIIKU COCTABUT MOTPEHIHOCTH,
€CJIM HE YYUTHIBATh CONPOTUBIICHUS BOJILTMETpA?

11. D.x.c. 6arapen akkymynsatopoB E =12B, cuna Ttoka | kopoTkoro 3ambikaHus paBHa 5A.
Kakyro HanGomplryt0o MOIIHOCTH P,,, MOKHO MOJYYUTh BO BHEIIHEH LIENH, COEIUHEHHOU C
Takoi OaTapeeit?

12. Merannnueckuii CTepKEHb JBUKETCS BJIOJIb CBOCH OCH CO CKopocThio U =200 w/c.
Onpenenuth 3apsia Q, KOTOPBI HPOTEYET Yepe3 TalbBAaHOMETP, MOJIKIIOYAeMbId K KOHIIAM
CTEPIKHSI, IPU PE3KOM €ro TOPMOXKCHUH, eciin JuHa | crepxkus paBHa 10 M, a conportusiieHue R
Bcel 1enu (BKJIIOYas 1enb rajibBaHoMeTpa) paBHo 10 MmOwm.

Bapuanr 10

1. Koneco aBTomammHbl Bpamaercs: paBHoyckopeHHo. CrenaB N =50 momHbIX 000pOTOB, OHO
M3MEHIJIO YacTOTy BpamieHus oT N, =4c™ 1o N, =6¢™". Onpeaenuts yrioBoe yCKOPEHHe &

KoJieca.
2. MarepuanbHas Touka Maccoii M =lke, nBHUrasch paBHOMEPHO, OINMCHIBAET YETBEPTH
OKpYyXHOCTH paauyca ' =1,2m B Teuenue Bpemenu t = 10C. Haiitn u3menenue Ap ummynbsca

TOYKH.
3. Ha cxambe JKyKOBCKOT'O CTOMT YEIOBEK W JCPKUT B PyKax CTepkeHb jiauHoW | =2,4m un
Maccol M =8k, pacloNOXKEHHBIH BEPTUKAIBHO 1O OCH BpamieHUs ckambH. CKamps C
YeN0BEKOM BpaIiaeTcs ¢ yacToToi N, = 1¢™. C kakoif 4acToToif N, GymeT BpaIaThCs CKaMbs C
YeJIOBEKOM, €CIIM OH MOBEPHET CTEP>KEHb B TOPU30HTANIbHOE MosokeHne? CyMMapHbI MOMEHT

vHepIuu J 4enoBeKa U CKaMbU paBeH 6xe-.m”.
4. Cmech renus u aproHa Haxoautcs npu temneparype T=1,2xkK. Omnpenenuts cpenHior

KBaApPATUYHYHO CKOPOCTb <UKB > U CPCAHIOK0 KHHCTUYCCKYIO SOHCPTUIO ATOMOB I'CJIMA U apTroHa.

5. Kucnopoxn, 3anumaBumii oobem Vi=I1 mnox nasinenuem p1=1,2 Mlla, anuabaTtudecku
pacmmmpuiics 10 oobema Vo=101. Onpeaenutb padoTy A pacuiupeHus rasa.

6. WneanbHbrii ra3 coBepiaer uukia Kapuo. Temmeparypa T, HarpeBatens pasaa 470K,

temmeparypa |, oxmaauress papHa 280K . IIpu n3oTepMuUecKOM pacUIMPEHHH ra3 COBEpIIACT
padory A=100/rc. Onpenenuts TEPMUYECKUN K.I1.J. 7 LIUKJIA, & TAK)KE KOJINYECTBO TEIJIOTHI

Q,, KOoTOpOE Ta3 OTAAET OXJIAJUTENIO IPH H30TEPMHIECKOM CHKATHU.
7. Paccrosune Mexay nBymsi toueunbivi 3apsaamu Q, = 1wukKn u Q, =-Q, pasuo 10 cwm.
Onpenenutry cuny F, nedictByromyro Ha TodeuHbld 3apsan Q =0,lmxKn, ynaneHHbIl Ha

I, =6cm or mepBoro u Ha I, =8cM OT BTOpOro 3apsiioB.
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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 komu4ecTBO TEIOTHl Q BBIIETUTCS MPH paspsaKe IIOCKOTO0 KOHACHCATOpa, €CIU
pasHocTh noTeHuanoB U Mexay riactuHamu paBHa I15kB, paccrosiaue d = Imm, TUIIEKTPUK —
CII0Ja U IIOMAAb S Kax1o0i miactuasl paHa 300ca” ?

10. K wucrounwmky Toka ¢ 3.4.c. E=15B mnpucoenuHuam Karymky ¢ CONPOTHBICHHEM
R=0,10m. Amnepmerp mokasan cuity Toka, paBayo |, =0,5A. Korma k MCTOYHHKY TOKa
MIPUCOSAMHIIIN TIOCTIEIOBATENIBHO €IIe OJIMH UCTOYHUK TOKA C TAKOM Ke 3.]1.C., TO ciiia Toka | B
TOH ke Karymke okasanack paBHoil 0,4A. Omnpenenuts BHyTpEHHEE CONPOTUBIEHUS I, u I,
MEPBOr0 U BTOPOTO UCTOUHUKOB TOKA.

11. Jlammouka ¥ peocTaT, COSAMHECHHBIC MMOCIIEI0BATEIILHO, MPUCOCTUHEHBI K UCTOUYHUKY TOKA.
Hanpsbxkenne U Ha 3akumax jammouku paBHo 40B, conporuBieHune R peocrarta paBHO
10 Om . Buemnss nens notpedisier Mmomaocts P =120 Bm . Haiitu cuity Toka B 1ien.

12. YaenbHas npoBoauMocTh y Metaiuia paBHa 10 MCwm/M. BbruucnuTh CpeHIO UIHMHY <|>

CBOOOHOTO TpobOera 3JEKTPOHOB B METaJIe, €CIM KOHIEHTpanus N CBOOOIHBIX AJIEKTPOHOB
pasHa 10?8 M3, CpemHIo CKOPOCTH U XaOTHYECKOTO JBMKEHHS NEKTPOHOB IPHHATH PaBHOI 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)XeTCsl MAKCUMAJIbHO YCHJICHHBIM B Pe3yJIbTaTe HHTEP(EpPECHIINN.

5. AndpakionHas pemieTka OCBEIeHa HOPMAJIbHO MaIalollliM MOHOXPOMAaTHYECKIUM CBETOM. B

Tu(pakIMOHHONW KapTHHE MAaKCHMYyM BTOPOTO IOpsiIKa OTKJIOHEH Ha yron ¢, =14°. Ha xaxoi

yroil ¢, OTKJIIOHEH MaKCUMYyM TPEThEro nopsjaka?
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

CBETUMOCTH (R/m Jmax SPKOHM 3Be3[bl APKTYp HPUXOIHUTCS Ha JIMHY BOJNHBL A, =580 HM.

[TpuaMMast, 4TO 3BE3/1a U3JIydaeT KaK YEPHOE TEJIO, ONPEAEIUTh TemrepaTypy T MOBEpXHOCTH
3BE3/IBL.

8. Ompenenuth yron @, Ha KOTOpPHIA OBUT paccesH y -KBaHT ¢ 3Hepruer & =1.53 M»sB npu
apdexte KomnToHa, eciin KuHeTHYecKast SHeprus aiekTpoHa otaaun T=0.51 M»sB.

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

10. PeHTreHoBckoe W3My4deHHE ATUHON BOJHBI A=55,8 NM pacceuBaeTcs IUIMTKOM Tpadura
(xomnToH-3(dext). Onpenenuts IIUHY BOJHBI A’ CBETa, pacCesHHOro Mmoj yriom 6=60° k
HAIPAaBJICHUIO MAJAIOIIETr0 ITyYKa CBETA.

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

12. Onpenenuth edeKT Macchl AM U SHEPTHIO CBSI3U Ecq 7Ipa aTOMa TSXKEJIOro BOJIOPOa.

Bapuanr 2

1. /IBa JUIMHHBIX MapaJJIeNIbHBIX MPOBOJIA HAXOAATCS HA PACCTOSIHUU ' = 5cm OMH OT ApPYyroro.
[To mpoBoaM TEKYT B MPOTHBOIIOJIOKHBIX HAMPaBIECHUAX OJMHAKOBbIE TOkU cuiou | = 104
Kaxplii. Haiiti HanpspkeHHOCT H MarHUTHOTO MOJIS B TOUKE, HAXOAAIICHCS Ha pacCTOSIHUHU I
= 2cm OT OJTHOTO U I'2 = 3cm OT APYroro npoBoja.

2. Conenoug MHAYKTUBHOCTBIO L = 4 mI'n copepxut N = 600 ButkoB. OnpeneauTs MarHUTHBIN
noTok @, ecnu cwiia Toka |, mporekatromero mo oOMoTke, paBHa 12 A4.

3. UnanykruBHocTh L katymku (0e3 cepaeunuka) paBHa 0,/ mlwx. Ilpu xakoil cuie toka |
sreprust W MarHuTHOTO 110J151 paBHA 100 mK/{oc?
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4. Ilyuox mMoHOXpomaTHyeckux (A=0,6 MKM) CBETOBBIX BOJH HajaeT moj yrioM & =30° Ha
HaAXOMAIIYIOCS B BO3AyXe MbUIBHYIO IIeHKY (N=1,3). Ilpu kakoii HammeHbineil Tommmuae d
IUIGHKA OTPa)XKCHHBIE CBETOBBIC BOJIHBI OyIyT MaKCHMaJbHO OcCiabieHbl WHTephepeHInen?
MakcuMallbHO YCHIICHBI?

5. JludpakuuonHas pemerka coaepkut N=200 mTpuxoB Ha 1 mm. Ha pemerky mnamaer
HOPMaJIbHO MOHOXpomaruueckuii cBeT (A =0,6MkM). MakcMMyM KaKoro HauOOJIBIIEro
Nopsi/IKa AaeT ATa pemerka?

6. Ilydok cBera, MAYIMH B BO3/yX€, IaJjaeT HA NOBEPXHOCTh MIKOCTH IOJ yriIoM &, =54°.

OmnpenenuTs yroyn IpeaoMIIeHHA &, IIyyKa, €CJIM OTPAKEHHbI Iy4OK IIOJHOCTBHIO

MOJISIPU30BaH.
7. Omnpenenuth TemrepaTrypy T uepHOro Tena, HpH KOTOPOH MAaKCUMyM CIEKTPajJbHOMN

IUIOTHOCTH SHepreTHyeckoii cetuMocty ( R | Jmax IpuxonuTes Ha KpacHyo IpaHULLy BUAMMOIO
criekrpa (A, = 750um); Ha duonerosyto (A, =380um).
8. MakcumaibHast ckopoctb V _  (OTOIIEKTPOHOB, BBIICTAIOIIMX U3 METaIa IIPU OOJIy4CHHUH ero

¥ -boronamu, paBHa 291 Mm /C. OnpenenuTs 3HEPruio €- GOTOHOB.

9. OmnpenenuTh UIMHY BOJHBI A, Maccy M u ummyiabc P ¢oToHa ¢ sHeprueil £ =1 M»B.
CpaBHUTB Maccy 3Toro (OToOHa ¢ MacCoi MOKOAILIETrocs JIEKTPOHA.

10. OnpenenuTh MaKCUMaJIbHOE U3MEHEHHE JUIMHBI BOJIHBI IPU KOMIITOHOBCKOM paccessHuu: 1)
Ha CBOOO/IHBIX 3JIEKTPOHAX; 2) HAa CBOOOHBIX IPOTOHAX.

11. OnpenenuTh CKOPOCTh U 3JIEKTPOHA Ha BTOPOH OpOUTE aTOMa BOJIOPOJA.

12. Onpenenuts 3HEPruto Ecs, KOTOpasi 0OCBOOOJUTCS MPU COCTUHEHUN OJHOTO MPOTOHA U JIBYX
HEHUTPOHOB B aTOMHOE SPO.

Bapuant 3

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

2. C moMombpI0 peoctaTa paBHOMEPHO YBEIMUYMBAIOT CHITy TOoKa B Karymke Ha Al =0,1A B Ic.
NunyktuBHocth L katymiku paBHa 0,01 I'n. Haiitu cpenHee 3Ha4YeHUE 3.J1.C. CAMOMHIYKIIUU
(E;).

3. Conenonn conepxutr N=1000 ButkoB. Cuna Toka | B ero oOMoTke paBHa | A, MarHUTHBIN
noTok @ dyepe3 momnepeyHoe cedeHue coneHouja paseH 0,1 mMB6. Beramcnute suepruto W
MarHUTHOTO TOJIS.

4. Ha ToHKMH cTekJsHHbIM KiauH (N=1,55) magaer HOpPMalbHO MOHOXPOMATHUYECKHIl CBeT.
JIBYyrpaHHBIN YTOJI @ MEXIy MOBEPXHOCTSIMH KiIUHA paBeH 2'. OmnpenenuTs ITMHY CBETOBOM
BOJHBI A, €ClIM paccTosHUE D MEXAy COCeAHMMHU WHTEP(PEPEHIMOHHBIMA MaKCUMyMaMHu B
OTpaXeHHOM cBeTe paBHO 0,3 MM.

5. Ha gudpaknuonnyio pemierky, cogepxaiiyo N=400 mTpuxoB Ha 1 MM, majaeT HOPMAJIbHO
MoHOXpomaTuieckuit cBeT ( A = 0,6 Mmxm). Haiitu oOmiee uncno nudpakiimoOHHBIX MAaKCUMYMOB,

KOTOPOC HAacCT 3Ta PCIICTKA. OHpCI[eJ'II/ITL yroa ¢ I[I/I(I)paKI_II/II/I, COOTBCTCTByIOIJ_II/Iﬁ MOCJICOAHEMY

MaKCUMYyMY.
6. Ha xakoil yrimoBoil BBICOTE ¢ HaJ TOPU30HTOM JOJDKHO HaxoautTcss ComHIle, YTOObI

COJTHEYHBIN CBET, OTPAKEHHBIN OT TOBEPXHOCTH BO/JIbI, OB MOJTHOCTHIO MOJSIPU30BAH?
7. Temmneparypa BepxHux cioeB CosHma paBHa 5,8 kK. Cuuras ConHIE 4YEpHBIM TEJIOM,
OonpeaACIINTG JJIMHY BOJIHBI /Im, KOTOpOfI COOTBCTCTBYCT MaKCUMaJIbHAasA CICKTPAJIbHAA

TJIOTHOCTh M3/Ty4aTeNbHOCTH (I, ; Jmax ComMHIA.

23



8. OmpenenuTs MaKCHMaIbHYI0 CKOPOCTh V _  (POTORIEKTPOHOB, BBUICTAIONINX U3 METaJIa IIPH
o0iydeHuu ero y - GoroHamu c sHepruent ¢ =1,53 M»sB.

9. Onpexpenuth JUIMHY BOJNIHBI A (OTOHA, MMIYJIBC KOTOPOTO PaBeH HMMIYJIBCY DJICKTPOHA,
Mi
obnanaroiero ckopoctbio V =10—.
C
10. Ompenenuth yrosn € paccesHuss (OTOHA, MCIBITABUIETO COYAAPEHHE CO CBOOOJHBIM
AIIEKTPOHOM, €CIIM U3MEHEHHE JJIMHBI BOJIHBI A4 TIPU paccessHuu paBHO 3,62 1M.

11. OnpenenuTs 4acToTy OOpallleHus JIEKTPOHA HA BTOPOM OpOUTE aTomMa BOJIOPO/a.

12. OnpenenuTs yaeNbHYIO SHEPTHUIO CBA3M E spa 1(;2 C.

Bapmuanr 4

1. ITo mpoBOAHKKY B BHJIe TOHKOTO KOJblla paauycoM R = 10 cm Teuer
Tok. Uemy paBHa cuna | 3Toro toka, eciaum MarHuTHash WHAyKius B
noss B Touke A (puc.) pasHa I mxTn? Yron f=10°.

205.Yepes npoBo0YHBIN BUTOK AuameTpoM d=20cM TedeT TOK CHUIION
1=5A4. Onpenenuth MarHUTHYIO UHAYKIMIO B B TOouke, nexarneil Ha
OCH BUTKa Ha paccTosiHUM a=30cm OT Hero.

2. ToHku# MeAHBIN IPOBOJ MaccOl M = ]2 COTHYT B BUAE KBaapaTa, U
KOHIIbI €ro 3aMKHYThI. KBagpar nmomerieH B oAHOPOgHOE MarHuTHoe noje (B = 0,1Tx) Tax, 4Tto
IUIOCKOCTh €r0 MNEPHEHIUKYJIpHA JIMHUAM MHIAYKIUU 1oasd. Onpenennuts KOJU4eCTBO
anekTpudectBa Q, KOTOpoe TpPOTEYeT 1O TPOBOJHHKY, €CIHM KBaapaT, TOTSHYB 3a
IIPOTUBOIOJIOKHBIE BEPILINHBI, BHITSHYThH B JIMHUIO.
3. Ha sxene3noe konpmo HamoraHo B oamH cinoi N=200 surtkoB. Ompenenuth sHepruro W
MarHUTHOTO TOJIs, ey npu Toke 1=2,5 A marautHsIi notok @ B xkenese pasex 0,5 MBO.
4. JIByrpaHHBIH# yron CTEKIHHOTro KauHa paseH 0,2'. Ha KIMH HOpPMANBHO K €ro MOBEPXHOCTH
najaeT My4yoK Jydyell MOHOXPOMATUYECKOrO CBeTa C JIMHOM BONHBI A = 0,55MkM. Onpenennuts
IUPUHY D UHTEphEPEHIIMOHHOI MOTOCHL.
5. Ilpu ocBemieHuu IuGpPaKIUOHHON pelIeTKH OEIbIM CBETOM CIEKTPbI BTOPOIO U TPETHETO
MOPSIIKOB OTYACTH IEPEKpBIBAlOT Apyr Apyra. Ha kakyro IJIMHY BOJIHBI B CIIEKTPE BTOPOIO
nopsiika HakJaaeiBaeTcs ¢puoseroBas rpanuna ( A = 0,4 MKM ) CrieKTpa TPETHETO MOPSIIKA.
6. Yron bprocrepa &, npu nmageHuu cBETa U3 BO3/lyXa Ha KPUCTAJJ KaMEHHOM coJM paBeH 57°.
Onpenenutb CKOPOCTh CBETA B 3TOM KpHUCTaJLIE.
7. Ha xakyto JUIMHY BOJHBI Am MPUXOJUTCS MAKCUMYM CIIEKTPaIbHOU MIIOTHOCTH SHEPreTHUECKOMN
cBeTuMOCTH ( R 2, T ) max 4€pHOTrO Tesa mpu temmeparype t = 0 C°?
8. OmpenenuTs MAKCUMaIbHYIO CKOPOCTh V, . (POTO3JIEKTPOHOB, BHUICTAIOIINX U3 METajlla MOJ
NEWCTBUEM y - H3ITydeHUs ¢ JTUHON BoJHBI A = 0.3 HM.
9. Onpexnenuts UIMHY BOJIHBI A (POTOHA, Macca KOTOPOTO paBHA Macce MOKOos: 1) aJIeKTpoHa; 2)
IIPOTOHA.
10. ®oron ¢ sneprueit € =0,4 M»aB paccesics mon yriiom 6=90° Ha CBOOOIHOM 3JIEKTPOHE.

!’
OnpenenuTs SHEPTUI0 & PaccesHHOro (OTOHA U KUHETUYECKYIO SHEPruto 1 3JeKTpOHa OTJauu.
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 MOBEPXHOCTSIMHU KIIMHA,
eciu paccrosiHue b, Mexay CMeKHBIMU MHTEP()EPECHINOHHBIMA MUHUMYMaMH B OTPa)KCHHOM

CBETE paBHO 4 MM.

5. Ha mudpaxmmonnyro pemerky coxaepkanryto N=500 MmTpuXOB Ha MWUIMMETp, MagaeT
HOpMalibHO Oenblii cBeT. CHekTp Mpoenupyercsl MOMEIEHHONM BOJM3M pelIeTKU JIMH30i Ha
skpaH. OnpenenuTh IMUPUHY D CHEKTpa MEpBOro MOpsjKa Ha JKpaHe, €CIU PACCTOSHHE OT
JAMH3BI 10 9kpaHa L=3 M. I'panuns! BuauMoro cnekrpa A, , = 780 ™, 4, =400 HM.

6. Hpe,[[eﬂbHHfI yroi 81 IMMOJIHOT'O OTPAXXCHUS ITy4YKa CBCTA HA I'PAHUIC KUAKOCTU C BO3AYXOM

paBeH 43°. Onpenenuts yron bproctepa €p A naaeHus jgyda U3 BO3JyXa Ha MOBEPXHOCTb
ATOM KUIAKOCTH.
7 Kpacuas rtpanumna ¢orosdpdexra mnst muaka A, =310 HM. Onpenennut MaKCHMalbHYIO

KMHETUYeCKyto 3Hepruio T (OTORIIEKTPOHOB B 3JIEKTPOH — BOJIbTaX, €CJIM HA LIMHK IaJaeT

mae
CBET C JUIMHHOM BoHBI A =200 HM.

8. OmpenenuTh JUTMHY BOJIHBI A YIBTPa(HOIETOBOTO M3ITyUSHHsI, TTaJAl0IIEer0 Ha TTIOBEPXHOCTh
HEKOTOpPOro MeTajljla, IPU MaKCUMalbHOM CKOpPOCTH (OTO3JIEKTPOHOB, paBHOW 10 Mwm/c.
PaboToil BbIX0/1a 3JIEKTPOHOB U3 MeTaJlla IpeHeOpeyb.

9. JlaBnenme p MoHOXpomaruueckoro ceera (A=600 HM) Ha 4YepHYI IOBEPXHOCTb
PAcCIIONIOKEHHYIO MEPIEeHANKYISIPHO NMagaomum gydam, pasHo 0,1 mxIla. Onpenenuts unciao N
(oToHOB, MafaroMuMX 3a Bpems t=1 ¢ Ha TOBEPXHOCTH MIOMAbI0 S=1 cM? .

10. OmnpenenuTe UMIOYJAbC p 2NEeKTpoHa oTaauu npu 3¢dexkre Komnrona, eciu (oToH €
SHEpruel, paBHOM 3HEPTUH MTOKOS JIEKTPOHA, ObUT paccesiH Ha yroa 6=180°.

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

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

Bapuanr 6

1. ITo 1ByM OECKOHEYHO JTMHHBIM MPSIMBIM ITapajuIeIbHBIM MMPOBOIAM TEKYT TOKH CHIION |1 =
20A u |2 = 30A B MpOTHBOIIOIOKHBIX HallpaBiIeHUsX. Paccrosiane d Mex Iy mpoBOAaMH PaBHO
20cm. BelyMCIUTh MAarHUTHYIO HHIYKLIHIO B B TOUKe, ylaleHHOH  Ha 1 =25 cm OT epBOro u
Ha 2 = 40 cm oT BTOpPOro NpoBoja
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2. MarnuTHas MHIYKIUA B 1ot MeXly TOJII0CaMU JIBYXIIOJIIOCHOTO reneparopa pasHa 0,8 7.
Porop mmeer N = 100 BuTkOB momanpo S = 400cm? .OnpenenuTs 4acToTy N BpalieHus
SIKOPSI, €CJTM MaKCUMAJIbHOE 3HAYCHHE 3.71.C. UHIYKIIHH Eirrax =200B.

3. O6MOTKa TOPOUAA C HEMarHUTHBIM CEPACYHUKOM uMeeT N=10 BUTKOB Ha KaKJblii CAHTUMETP
JuHbL. OnpeAenuTh MIOTHOCTh SHEPTUU W TI0JIsI, €CJIM 110 00MOTKe TedeT TOK |=16A.

4. B ombite IOHra paccrosuue d mexny mensmu pasHo 0,8 mm. Ha kakom paccrosauu | ot
IIeNel CIeyeT pacloioKHUTh IKpaH, 4To0bI mmpruHa b nHTepdepeHIMoHHOl MOJI0CH 0Ka3anach
paBHOI 2 Mm? (A =640HMm)

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

6. Yrom o MexAy IUIOCKOCTSMU MPOIMYCKAaHUs MOJspU3aTopa U aHaiausaropa paseH 45 °. Bo
CKOJIbKO pa3 YMEHBIIUTCS WHTEHCHUBHOCTh CBETA, BBIXOIALIETO M3 aHAIMW3aTOpa, €CIH YToJ
yBenuautcst 10 60°7?

7 BcenenctBue M3MeHEHHsI TeMIIepaTypbl abCOIIOTHO YEPHOTO Tella MAaKCUMYM CIIEKTPaTbHON
wiotHocTH (R T)max cMecTmiics ¢ A1 =2,4 MkMm  Ha A= 0,8 mkm. Kak W BO CKOJBKO pa3
M3MEHUJIACh SHEPreTHYecKas CBETUMOCTh R3 Tenma M MakcuMaibHas CIEKTpalibHAs IUIOTHOCTh
SHEPreTU4eCKON CBETUMOCTHU?

8. Ha mMHKOBYIO IJIACTHHY IMajacT MOHOXPOMATUYCCKUH CBET C JUTMHON BOJHBI A= 220 HM.
Onpenenuts MakCUMaNIbHYIO CKOPOCTh V. (POTOIIEKTPOHOB.

9. CnytHuk B (opme 1mapa IBHKETCS BOKPYTr 3eMJIM Ha TaKOM BBICOTE, UTO IOIJIONICHUEM
COJIHEYHOrO CBeTa B arMocepe MOKHO mpeHeOpeyb. Juamerp cnytHuka 0=40 M. 3Has

K/l

2
M

COJIHEUHYI0 nocrosiHayo C =14 U IIPUHUMAs], YTO IOBEPXHOCTH CIIyTHUKA IIOJHOCTBIO

c
OTpa’kaeT CBET, ONPEAEIUTh CHITY JaBlieHHs F COTHEUHOro CBETa Ha CIIYTHHK.

10. Kakas nons snepruu portona npu 3dpdext KomnroHna npuxoaurcst Ha 3JIEKTPOH OTAAYH, €CITU
dboToH mpetepren paccesHue Ha yron 6=180°? Dueprus &€ doToHA O paccesHUS paBHA
0,255M>sB.

11. HaiitTn HauGONbUIYIO Amax 1 HAUMEHBUIYIO Amin JUIMHBI BOJIH B N1€PBON MH(PAKPAaCHON cepun
crnekTpa Bojopoza (cepuu [lamiena).

12. AtomHoe s1po, nornorusiiee y-poton (4=0,47 nm), npuiLIo0 B BO30YKI€HHOE COCTOSIHUE U
pacmanoch Ha OTHENIbHbIE HYKJIOHBI, pa3JieTeBIIMEeCs B pa3Hble cTOpoHbl. CymMmapHas
KMHeTndeckas 3Heprus 1 HykinoHoB paBHa 0,4 MaB. Onpenenuts 3Hepruio cBsi3u Ecs aapa.

Bapuanr 7

1. Tlo 1ByM OECKOHEYHO JUIMHHBIM TTapasuIebHbIM mpoBojgaM TekyT Toku cmwiod |, =204 wu

I, =304 B oxHom Hampasnenun. Paccrosiaue d Mexmy npoBogamu pasao I0cm. Beraucnutsb

MarHuTHYIO HHIYKIMIO B B TOUKe, yIaleHHON OT 000UX MPOBOIOB HAa OJIMHAKOBOE PaCCTOSIHHE I
= 10cm.

2. B omHOpOJHOM MarHMTHOM Tiojie ¢ WMHAyKnwed B = 0,35 Thn paBHOMEpPHO C YacTOTOH
n = 480mun™ Bpaiaercsi pamka, cogaepxkamias N = 1500 BuTkoB miomaapio S = 50cm? . Ochb
BpAICHHS JICKUT B TUIOCKOCTH PaMKH M TMEPIEHAMKY/ISIpHA JUHUAM HHAYKIHH. ONnpenennuThb

MaKCUMAJIbHYIO 3.4.C. MHAYKIUH Ermx , BOBHHKAIOOIYIO B paMKe.

3. ObmoTka Topouaa coaepkuT N=10 BUTKOB Ha KaxAbId CaHTUMETp HIUHBL. CepJIedyHHK He
MarHuTHBIN. [1py kako# cuie Toka | B 0OMOTKe TUIOTHOCTh 3HEPTUHA W MarHMTHOTO ITOJIS paBHA
1 JTox/m>?
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4. Paccrossauu d mexxay aByms miensimu B ombite FOHTa paBHO 1 MM, paccrosiaue | ot mieneit go
9KpaHa paBHOo 3 M. OmnpenenuTh IUHY BOJHBI A, HCIYCKAEMOW HCTOYHHUKOM
MOHOXPOMATHYECKOTO CBETa, €CJIM IIUPUHA D mosioc nHTepdepeHIn Ha SKpaHe paBHa 1,5 MM.

5. Ha menp mmpunoit 8=0,1 MM najaeT HOPMaIbHO MOHOXpoMaTHueckuil cBeT (A =0,5 Mkm).
3a menpio MoMeleHa coouparomas JIMH3a, B (POKaIbHOM TNIOCKOCTH KOTOPOH HAXOIUTCS SKpaH.
Uro Oynet Habm0AaThesl Ha SKpaHe, eciau yroi ¢ audpaxmuu pasen: 1) 177 2) 437,

6. Bo ckompko pa3 ocnalnsercss MHTEHCHBHOCTH CBETa, MPOXOMAIIETO 4epe3 JBa HUKOJII,
IUIOCKOCTH TIPOITYCKAaHUSI KOTOPBIX 00pa3yroT yron o =30°, eclim B KaXIOM M3 HHUKOJEH B
otaenbHOoCcTH TepsieTcst 10% MHTEeHCUBHOCTH MMA/Ial0Iero Ha Hero ceera’?

7. Ilpm yBenu4eHWM TEPMOAMHAMUYECKOW TeMIiepaTypbl T depHOro Ttena B JBa pa3a JUIMHA

BOJIHBI ﬂ*m, Ha KOTOPYIO MPUXOAUTCS MAKCHUMYM CIEKTPaIbHOW TJIOTHOCTH SHEPreTHYECKON
ceetumoct (R, 1) .., ymenbmmnacy va A1 =400 um. OnpenenuTs HAYAIbHYIO U KOHEUHYIO

temneparypel T, u T, .

8. Hnsa mpekpamenus ¢otoddpderra, BHI3BAHHOTO OOTyYeHUEM YIbTPAPHOIETOBBHIM CBETOM
IUIATUHOBOM IUIACTUHKM, HYXHO TPUJIOKUTH 3aJ€P’KUBAIOLIYI0 PA3HOCTh IOTEHIMAJIOB
U, =3.7B. Eciin niiatHHOBYIO MIIACTHHKY 3aMEHUTH IPYrol IUIACTHHKOM, TO 3a/IepKUBAIOILYIO
pa3HOCTh TMOTEHIMAIOB TMpuaeTcs yBenuuuTh 10 6 B. Omnpegenuts paboTy A BbIXOIA
AJIEKTPOHOB C IOBEPXHOCTHU 3TOM IJIACTUHKU.

9. Ha 3epkanblie ¢ HAeaTbHO OTPAXKAIOMEH MOBEPXHOCTHIO IUIomanbio S=1,5 cm? mamaer
HOPMAJIbHO CBET OT IEKTpUYECKON ayru. OnpeaenuTb UMIYJbC p, NOJYyUYEHHBIH 3€pKaJbLIEM,
€CJIM TIOBEPXHOCTHAS IJIOTHOCTh MOTOKA M3JIY4YEHHs ¢, NAJAIOIIEero Ha 3epkaible, paBHa 0,1
MBT1/M? , IPOAOIKUTETLHOCT 06mydennus t=1 c.

10. ®oton c sHeprueir £=0,25 M»1B paccessics Ha CBOOOJHOM »3IEKTpoHE. DHeprus &'
paccesinHoro ¢orona pasaa 0,2 MaB. Onpenenuts yron paccesHus 6.

11. Bbruncouth sHepruto & (POTOHA, MCIYCKAEMOro NpPHU TMEpeXoJe 3IIEKTPOHA B aTroMme
BOJIOPOJIa C TPETHETO SHEPTETUUECKOIO YPOBHS Ha MEPBBIN.

12. Kakyio HauMEHbIYI0 SHEprut0 E HYXHO 3aTpaTuTh, YTOOBI pa3/eiUTh Ha OTJEIbHbIE

71 & 7
Hyknonsl sapa LI u , B€? IMouemy st sapa Gepuiuius sTa sHeprust MeHblue, 4eM JJist sapa

JIATUS?

Bapuanr 8

1. Tlo KOHTYpY B BHJE€ PaBHOCTOPOHHETO TpeyroibHHKa uaeT Tok cuinoil | = 40A4. [Inuna a
CTOpOHBI TpeyroibHuka paBHa J30cm. OmnpenenuTh MarHUTHYIO HWHAYKIKMIO B B Touke
MepPECEUYEHHUS BBICOT.

2. Pamxa mmomanpio S =200cwm® paBHOMepHO Bpamaercs c¢ uacTotoi N=10c™"
OTHOCUTEIIEHO OCH, JieXallei B TUIOCKOCTH pPaMKU W TEPIECHIUKYISIPHO JTUHUSAM HHIIYKIIUU
oJHOpoHOTO MarHutHOro mojsi (B = 0,2Tn). KakoBo cpeaHee 3HAUYEGHHE 3.11.C. WHIYKIIUU
< E; > 3a BpeMms, B T€4€HHE KOTOPOrO MarHUTHBIN MOTOK, MPOHU3BIBAIOIINI paMKy, H3MEHUTCS

OT HYJI J0 MAKCUMaJIbHOTO 3HaUYEHUs?

3. Karymka wHAYKTHBHOCTRIO L=1 MI'H ¥ BO3AYIIHBIA KOHICHCATOP, COCTOSIIMA H3 ABYX
KPYTJbIX IUIacTHH auamerpoM D=20 cM Kkaxaas, COeIMHEHBI mapaienbHo. PaccrosHue d
MeXy IIacTUHamMH paBHO 1 cm. Omnpenenuts nepuos 7' koneOaHui.

4. Paccrosiaue d MeXIy IBYMsSI KOTepeHTHBIMH McTouHHMKamu cera (A = 0.5MkmM) pasHo 0,1
mMM. PaccrosiHue b Mexay mHTEpEepeHIIMOHHBIME IMOJOCAMU Ha JKpaHe B CpEIHEW YacTH
uHTep(epeHIIMOHHONW KapTUHBI paBHO |1 cM. Ompeaenuts paccTtosHue | OT MCTOYHHMKOB 110
JKpaHa.
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5. Ha y3kyro miens najgaer HOpMaJIbHO MOHOXPOMATHYECKUN CBET. YTOJ ¢p OTKJIOHEHMs ITy4KOB

CBETa, COOTBETCTBYIONIMX BTOPOH CBETION MUGPAKIUOHHON monoce, paBeH 1°. CKOJBKUM
JUIMHAM BOJIH MAJal0IIEeTo CBETa paBHA IIMPUHA IIETU?

6. IlnacTuHKy KBapua Toamuuoi 0,=2 MM, BbIpE3aHHYIO NEPIEHANKYIIPHO ONTHYECKON OCH,
IIOMECTHJIM MEXJy NapaJuleIbHbBIMU HUKOJIAMHM, B PE3yJbTaTe 4YEro IIOCKOCTh MOJISpHU3aLUN
cBeTa ToBepHysach Ha yroi ¢ =53°. Onpegenuts Tonmuny 0, MIACTHHKH, OpPU KOTOPOit

JAHHBIA MOHOXPOMATUYECKUI CBET HE MPOXOIUT Yepe3 aHaTU3aTop.

7. DTaJlOH €IUHUIIBI CUJIBl CBETa — KaHJeJla — MPEACTaBIsAeT COOON MOJIHBIA (M3JIydarolui
BOJIHBI BCEX JJIMH) H3IydaTelb, MOBEPXHOCTh KOTOporo mmomans S=0,5305 MM’  umeer
temrneparypy U 3arBepaeBaHus miaTuHbl, paBHyro 1063 °C. Onpenenuts MOMHOCTH P
U3ITy4yaTes.

8. Ha moBepxHOCTh nuTHs MagaeT MoHoxpoMaTtrueckuit cBet (A =310 um). UToOBI ipekpaTuth
SMUCCHIO 3JIEKTPOHOB, HYKHO MPHJIOKHUTH 3aJepKUBAIOLIYI0 pa3sHOCTh mnoreHiuanioB U He
menee 1,7 B. Onpenenuts paboTy Bbixona A.

9. ITorok sneprun P, , n3inydaeMblil 351eKTpUUecKoit 1ammnoi, pasen 600 Br. Ha paccrosnun r=1

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

10. Yron paccesust € potona paser 90°. Yroxn otnauu @ snextpona paseH 30°. Onpenenutsb

9HEpruro € majaaromiero GpoToHa.

11. OnpenenuTs HAUMEHBIIYIO & min W HAUMOOJNBIIYIO & max OJHepruu (¢GOTOHA B
yIbpTpauoIeTOBOM cepuu crekTpa Bogopoaa (cepuu JlaiimaHa).

12. Onpenenuth 3Hepruto E, KOTopas BBIIEIUTCA IpU 00pa30BaHUM U3 IPOTOHOB U HEUTPOHOB

4 o
AZEp renus He maccoit m=1r.

Bapuanr 9

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

2. B o1HOpOIHOM MarHUTHOM Tojie ¢ uHAykuuen B = 0,4Tn B mi1ocKOCTH, NEPIEHANKYISIPHON
JIMHHUSM HWHAYKIUH TOJs, Bpamaercsi cTepxeHb uHOi | = I0cm. Och BpamieHuss OpOXOAUT
yepe3 OJMH M3 KOHIIOB cTepxkHs. OmnpenenuTb pa3HOCTh MOTeHIHManoB U Ha KOHLIAX CTEpKHS
TpH YacToTe Bpamenus N=16c~".

3. Kongencarop snexrpoeMkoctpio C=500 nd coequHEH MapauielbHO C KaTYIIKOW THHOU
|=40cM u mromaneio S ceuenus, pasHoit 5 cmS. Karymka comepsxutr N=1000 BHTKOB.
Cepaeunuk HeMarHuTHbIM. Haliti nepuon T koneGaHuit.

4 .Haiitm Bce amuubl BosH Buaumoro ceta ( or 0,76 mo 0,38 mxm ), kortopeie Oynyt: 1)
MaKCHMaJbHO YCHJIEHBI, 2) MaKCHUMAaJbHO OCJa0JIeHbl MpPU ONTHYECKOM pazHOCTH Xoaa A
UHTEepPEPUPYIOIINX BOJIH, paBHOH 1,8 MKM.

5. Ha mens mupunoit 0,05 MM nagaer HopMmaibHO MOHOXpomaTudeckuil cBeT (A = 0,6 MKMm).

OHpeI[eJ'II/ITI) yroia ¢ MEXay NepBOHAYAJIbHBIM HAITPABJICHUCM ITy4YKa CBCTA U HAIIPABJICHUCM Ha

YETBEPTYIO TEMHYIO JUPPAKIIMOHHYIO TTOJIOCY.
6. HuxotuH (4mcras >KUAKOCTh), COJCPXKAIIMICS B CTEKISHHOW TpyOke mmuHON d=8 cwm,

TIOBOPAYMBAET IIOCKOCTh TONAPU3AIME XKENTOTO CBETa HAaTpus Ha yron ¢ =137°. InoTHOCTH

KT
HuKotnHa p =1,01 x10° —. Onpenenutsb yAeIbHOE BpalieHue [a] HUKOTHHA.
M
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7. MakcumanbHas CIEKTpalbHas IUIOTHOCTh 3Heprerndeckoil ceerumoctd (R ;). YepHOro

Bm
Tena pasHa 4,16-10™ —,- . Ha kaKyio JuinHy BOJIHBI A,,, ona mpoxoxutcs?
M

8. Kakast moiist sHeprum (OTOHA M3pacxo/0BaHa HAa pabOTy BBIPHIBaHUS (POTOIICKTPOHA, €CIIU
KpacHas rpaHuna ¢orosddexra A,=307 HM KM MakcuMmaibHas KUHeTHuYeckas sHeprus T

¢dorosnexTpona pasHa 1 3B?

9. OmnpesenuTh MOBEPXHOCTHYIO IUIOTHOCTh | MOTOKA »Heprum M3IydeHMs, MAJAIOMEro Ha
3epKaJbHYI0 MOBEPXHOCTh, €CIIU CBETOBOE JABJICHHE P MPHU HNEPIECHIUKYISIPHOM MaaeHUH JIyden
paBHo 10 mkIIa.

10. ®oton (A=1 1m) paccesuicst Ha CBOOOHOM 3JIeKTpoHe 1o yriioM 6=90°. Kakyro momnro cBoei
SHEepruu POTOH Mepenai dICKTPOHY?

11. AToMapHBIil BOJOpO, BO30OYKICHHBI CBETOM ONPEICICHHOMN JIMHBI BOJIHBI, IIPH MEPEX0JIe
B OCHOBHOE COCTOSIHUE MCITYCKAEeT TOJbKO TPU CHEKTpasibHbIe JIUHUK. ONpeaeanuTh JJIUHbI BOJIH
STUX JIMHHUH U yKa3aTh, KAKUM CEpUSIM OHH MPUHAIJIEHKAT.

12. Kakylo HauMEHBIIYIO SHEPIui0 £ HYy)KHO 3aTpaTUTh, YTOOBI OTOPBATh OJJUH HEUTPOH OT siApa

14
asora 5 N ?

Bapuant 10

1. TTo ToHKOMY NPOBOAY, U30THYTOMY B BHJE MPSMOYrojibHUKA, TeueT Tok cwioii | =60A.
Jnmunbl cropon mpsiMmoyronbHuka paBHbl = 30cm u b=40cm. Onpenenurs MarHUTHYIO
WHIYKIWIO B B TOYKE MEepeceyeHus JuaroHasiei.

2. IlpoBoyiouHBII BUTOK pamuycoM r = 4 cm, umeronmii compotusieHue R = 0,01 Owm,
HAXOJHUTCS B OAHOPOJHOM MarHUTHOM Tmolie ¢ uHaykuueit B = 0,04 Tn. IlnockocTs pamku
cocrapisier yron @ =30° ¢ auHMAMH WHIYKIMU mons. Kakoe koyimdecTBo anekTpudecTBa Q
MPOTEUET MO BUTKY, €CJIM MAarHUTHOE T0JI€ UCUE3HET?

3. KonebaTenpHBIN KOHTYp COCTOHMT M3 KaTyIIKH WHAYKTHBHOCThIO L=20 MKI'H U KOHAEHCcaTOpa
aneKTpoeMKOCThI0 C=80 H®. BennurnHa eMKOCTH MOXET OTKIOHATHCA OT YKa3aHHOI'O 3HAYEHUS
Ha 2%. BpuucauTh, B KaKuUX Tpeaesiax MOXKET H3MEHSThCSA [JIMHA BOJHBI, Ha KOTOPYIO
PE30HUPYET KOHTYP.

4 Kakoe HamMmenblee unciao N ;. IITPUXOB JODKHA COJEpKaTh AM(PAKIMOHHAS PEIIeTKa,
YTOOBI B CIIEKTPE 2-TO MOPSAIKA MOXKHO OBLJIO BUAECTH Pa3ebHO JIBE JKENThIC JIMHUH HATPUS C
nmaamud BomH A, =589.0um u A, =589.6um? KakoBa mmmHa | Takoil pemrerku, ecin
MOCTOSTHHAS pereTku d=5 MKM?

5. Ilnockas cBeToBasi BOJHA MaJaeT HOPMaJbHO Ha auadparmy c KpyrislM oTBepcTueM. B
pe3ynbrare Au(PaKIuU B HEKOTOPBIX TOYKaX OCH OTBEPCTHS, HAXOSIIUXCS Ha PACCTOSHHSX D,
OT ero IeHTpa, HAOMIOJAIOTCS MaKCUMyMbl WHTeHCUBHOCTUA . 1) Ilomyuuts BuA (yHKIMK
b= f(l’, A, n), rjie r-pagnuyc OTBEPCTHS ; A -IJIMHA BOJIHBL, N-4KCII0 30H DpeHest, OTKPhIBAEMBIX
JUIS JaHHOW TOYKH ocu OTBepcTHs. 2) Caenmarth TOXe caMo€ IS TOYEK OCH OTBEpPCTHS, B
KOTOPBIX HAOII0JaeTCsi MUHUMYMBI MHTEHCUBHOCTH.

o o 3 o
6. PactBop TrmIOKO3Bl ¢ MaccoBoW KoHmeHtpamumed C;, =280 kr/m°, comepkammiics B
CTEKJITHHOW TpYyOKE TIMOBOPAYMBAET TUIOCKOCTH TMOJSPHU3AMA MOHOXPOMATHYECKOTO CBETa,
_ 0
HPOXOJSIIETO Yepe3 ITOT PAcTBOP, Ha yron ¢, =32 . Onpeneauts MacCoBYI0 KoHIeHTpauuto C

o TJIFOKO3bI B IPYIrOM pacTBOPEC, HAJIUTOM B Tp}/GKy TaKoO# Xe JJINHBI, €CJIIM OH IMOBOPAYMUBACT

TIOCKOCTh MOJISPH3AIUHI Ha yron ¢, =24°,
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7. Temneparypa yepHoro Tena paBHa 2 kK. Ompenenuts: 1) CnekTpaipHyl0 MJIOTHOCTb
SHEPreTUdeckoi cpetuMoctu (I, . ) g JUIMHBL BOOHBI A =600 HM; 2) DHepreTudecKyro

CBETUMOCTh R, B MHTepBaje UIMH BOJIH OT /11 =590 HM 1O /12 =610 am. [IpuHATH 4TO CpenHss

CIEKTpalibHAsl IUIOTHOCTh JSHEPreTUYEeCKOW CBETUMOCTH Tejla B OSTOM HMHTEpPBAJEC paBHA
3HAYCHUIO, HAWJICHHOMY JUIS JUTMHBI BOJIHBI A =600 HM.

8. bymer mm mnHabmomatbes ¢otodddert, ecam Ha TOBEPXHOCTh cepedpa HaNpaBHThH
yIBTPapUOJIECTOBOE U3TYUCHHE ¢ JJIMHHOM BOJIHBI A =300 HM.

9. OnpenenuTh 3HEPreTUYECKYI0 OCBELIEHHOCTh (00JyyeHHOCTb) E, 3epKanbHOM MOBEpXHOCTH,

€Clu JaBlieHHe, Mpou3BoauMoe u3nydenueMm, p=40 mxlla. M3nydyeHue majgaer HOpMajabHO K
MOBEPXHOCTH.

10. JInmuHa BosHBI 4 oTOHA paBHA KOMIITOHOBCKOMW JJTMHE Ac AnekTpoHa. OnpeneauTs SHEPTHIO
& u uMIynec p portoHa.

11. ®otoH ¢ 3ueprueir € =16,5 5B BBIOWI 2JIEKTPOH W3 HEBO3OYKIESHHOTO aToMa BOIOPOJA.
Kakyro ckopocth U OyneT uMeTh 3JEKTPOH BAAIIM OT siipa aToma?

12. HaiiTu MUHMMaNbHYIO 2HEpPrui0 E, HEOOXOAUMYIO IJi YAaJeHHUS OJHOTO MPOTOHA U3 sijpa

14
asora - N .
Kpurepun oneHuBaHusi KOMIIeTeH NI
OueHka Kpurepuit
5 Boinonneno Bce 3amaun. Ilpu pemienun 3amady MOTryT OBITH JOIYIIEHBI
BBIYMCIIUTENbHbIC ONIMOKHU, HE BIMSIONINE HA X0/ PELICHUS 3a1a4H.
4 Bemonneno 10 3amau. [lpm pemeHun 3amad  MOTYT OBITH  JOIYIICHBI
BBIYMCIIUTENbHbIC ONIMOKHU, HE BIMSIOIIME HA X0/ PELICHUs 3a0a4H.
3 Bemonaeno 8 3amau. Ilpm pemieHnm 3amad MOTYT OBITH  JIOIYIICHBI
BBIYMCIIUTENbHbIE ONIMOKHU, HE BIMSIONINE HA X0/ PEHICHUs 3a1a4H.
2 OcranbpHbIE CIyYau.
CocraBurenb I'.'U. CepenxunoBa
(moamuce)
« » 2017 .
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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. YpaBHeHHE JBIKEHUS. MAaTepUAIbHOW TOukH X = 4+ 2t— O,5t . HalitTu yckopeHre B MOMEHT

pemern £ = 2C:
1) —6m/ 2) —=1m/ c?; 3) 2,5m/c?; 4 —4mlc’,

2. Kamens nanaet ¢ BeicoTsl 2000M 0€3 HayalibHOM CKOpoCcTH. CKOJBKO BPEMEHH OH TaaaeT?

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

3. Touka ABMKETCSI COIVIACHO YPABHEHUIO X= At + Bts, rae A = 6M / C, B= —0,125M / C3

. Haiitu ckopocTs uepes 3c.

1) —3,725m/c; 2)2,625m/c; 3) Oml/c: H—2,625m/ c.

4. HaiiTu noiHoe BpeMs JIBIKEHUS Tejia, OPOIIEHHOI0 BEPTUKAILHO BBEPX CO CKOPOCTHIO 20m / C:

1) 10c; 2) 4c; 3) 16¢:; 4 34c.

5. ABTOMOOHIJIb JIBUKETCS CO CKOPOCTHIO 1 2Kkm / Y paBHOMEPHO 3aTOPMO3MUII M OCTAaHOBUJICS uepe3 20
cek. KakoB TOpMO3HO#1 mynb aBTOMOOMIIS?

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

6. Kax mBmwkeTcsl Telmo, €CIM €ro IyTh ONUCHIBAETCS ypaBHCHHUEM S=At-Bt?, rne nocrosiHaple A>0 U
B>0?

1) paBHO3aMeIIEHHOE;

2) paBHOMEPHO;

3) paBHOYCKOPEHHO;

4) ¢ mepeMeHHBIM TI0 3HAKY YCKOPEHHUEM.

7. JIBuKeHHME MaTepualbHOM TOUKHM 3aJaHo ypaBHeHmeM X=At+Bt?, rme A=2 wm/c, B=-0,05 wm/c?.

Onpenenuts MOMEHT BpeMeHHU 1, B KOTOPBIN CKOPOCTh TOYKH paBHA HYJIIO:
1) 20c; 2)10c; 3)30¢; 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 YCKOPCHI/IH?

a do 3 v 3 v o
Ha=-——-; 2)&=—; 3 a=_<; 4)a=—.
T "7 R V5728 )a=
10. Kakue 3 npuBeIeHHBIX 32aBUCHMOCTEH OMHMCHIBAIOT PABHOMEPHOE ABMKEHHE? S — MPOWICHHBIN MyTh,
t — Bpems
1) S=2t+3; 2) S=5t2 3) S=3+t%; 4) S=5+2t-2t.

11. Kakune u3 mpuBeeHHBIX 3aBUCUMOCTEH OMUCHIBAIOT PABHOYCKOPEHHOE JBIDKEHUE? S — MPOiiIeHHBIN
yTh, t — Bpems
1) S=2t+3; 2) S=5t2; 3) S=3t; 4) S=5+2t-212.

12. Kakvie U3 MpUBENCHHBIX 3aBUCUMOCTEH OIMMCHIBAIOT PAaBHO3aMEJICHHOE IBIDKEHHE? S — MIPOHIeHHBIN
yTh, t — Bpems
1) S=2t+3; 2) S=5t2; 3) S=3t; 4) S=5+2t-212

13. Y aBroOyca npu ckopocTd 12 M/c TOpMO3HOM TyTh OKa3aycsi paBHBIM 54 M. CKOJIBKO CEKYH/]I TToclie
Hayajia TOPMOYKEHHUS aBTOOYC IIEIN 10 OCTAHOBKH?
1)9c; 2)4,5c; 3)10¢; 4)2c.

14. Tlo rpaduKy CKOPOCTH ONPEACIUTh YCKOPSHHUE Tella U HAMUCATh YpaBHEHHE 3aBUCHMOCTH L(t):

1) 0,5 m/c2, v=1+0,5t; L, M/cA

2) 0,75 m/c?, v=1+0,75t; 4

3) 0,5 m/c?, v=1+0,25t?

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

=
15. HaiiTu CKOpPOCTh PaBHOMEPHOI'O JBUKEHHSI TOUKH IO
OKPY>XHOCTH paauyca R=10m, ecmm HOpMaJIbHOE
—_— 2 . )

ycKkopenue d, = 49m/c*: 0 2 4 6 to

1)7][/[/0; 2)49]\/!/0; 3)11,3M/c; 4)3,275M/c_

16. JlBiKeHHe MaTepualbHOIi TOYKM 1O OKpyxkHocTH pammyca R =4M sapano ypasHennewm
@=A+Bt+Ct*, e A=10pao, B=-1paolc, C=1paolc’. Haim

TaHTeHIINAIBHOE YCKOPEHHE:
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13,8m/ 2)6,2paol ¢’ 3)8m/c’: 2 4paol c’.

17. Jduck panuyca R =20cm BpALIAETCsS COIVIACHO YypaBHEHHIO (D = A+ Bt + Cts, rae
A= 3pa(), B= —25[?61@/6‘, C= O,lpa()/ Cs. Haiitu HOpMallbHOE YCKOpEHHE IUCKA
gepes t =10c:

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

18. Teno OporeHo mox yriioM (X K ropu3oHTy. [Ipu kakoMm 3HadYeHUU (X TEJO MPOJICTUT HAUOOJbIIIEe
paccrosiHue?

1) 30°; 2) 60°; 3) 45°; 4)15°.

19. Teno OporreHo co ckopocThio 3 M/c mox yrioM 30° k ropu3oHTy. UeMy paBHO BpeMsl TIOJ/beMa Tella

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

20. Teno 6pomeHo mox yriaom 60° Kk TOpU30HTY cO ckopocThio 10 m/c. UeMy paBHa TOpH30HTAIbHAS

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

—_

21. Ha pucyHkax n300paskeHBI: TPACKTOPHS JIBWKEHHSI, BEKTOPHI CKOpocTH U U TMOIHOTO YCKOPEHUS

—

A Marepua’bHON TOUKH A. YKaKHUTE HOMEP PUCYHKA, HA KOTOPOM IPABUIBHO TTOKA3aHO HAIPABIECHUE
BEKTOpa IIOJHOI'0 YCKOPEHUS, €CIIM ABHKEHUE TOUKU MPOUCXOIUT C 3aMEJICHHEM:

a A v AU A D A D
TNONCNR
1 2 3 4

22.Yto0 xapakTepusyeT HEHTPOCTPEMUTEIBLHOE YCKOPEHHUE?

1)6BICTPOTY U3MEHEHHS BEKTOpa CKOPOCTH T10 BETNYHHE;

2)0BICTPOTY M3MEHEHHSI BEKTOPA CKOPOCTH I10 HATIPABJICHHUIO,

3)0bICTPOTY NPUOIMKEHNS TeJla K LEHTPY OKPYKHOCTH;

4)OBICTPOTY U3MEHEHUS BEKTOPA YIJIOBOM CKOPOCTH IO HAIIPaBJICHUIO.
23.Kax HampaBiIeHO IIEHTPOCTPEMHUTEIHLHOE YCKOpEHUE?

1)B1onb BEKTOpa CKOPOCTH;

2)TepIeHINKYIISIPHO BEKTOPY CKOPOCTH;

3)orpenenseTcs Mo NpaBly OypaBunKa;

4)onpenensercs Mo NpaBUITy JIE€BOH PYKH.

24 Yto xapakTepu3yeT TaHIeHIIHaJIbHOe YCKOpeHne?
1)0OBICTPOTY M3MEHEHHS BEKTOpA CKOPOCTH 10 BEINYNHE;
2)OBICTPOTY U3MEHEHHS BEKTOPA CKOPOCTH 110 HAIIPABJICHUIO;
3)OBICTPOTY ymaleHus Tena OT ICHTPa OKPY>KHOCTH;
4)0BICTPOTY M3MEHEHUS TAHT€HCA yTiIa CKOPOCTH JBH)KECHUS.

25.Kaxk HampaBiieHO TaHT€HLUATIBHOE YCKOpEHHEe?
1)B10J1b BEKTOpaA CKOPOCTH;
2)nepreHIuKyIISIPHO BEKTOPY CKOPOCTH;
3)onpenenseTcs 1Mo npaBwiry OypaBUHKa;
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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+C'[3, me A=1lwm, BZ—ZM/C, C=1lulc’ yepes 3¢ OT Hauana

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

2. BBIUMCIATh MAaKCUMAIIFHYIO CKOPOCTh aBTOMOOWJIS, €AyIIETO TI0 3aKPYIIICHHUIO mocce pagmyca 200m,
ec Ko GUIMEeHT TpeHus Koiec o gopory 0,1:

120m/ c; 210Mm/ c; 3)5,6m/ c; H141m/c.

3. ABTOMOOWJIb Maccod 5T IBHMKETCS CO CKOPOCTBIO 10m/ ¢ no BBHINTyKJIOMY MocTy. Haiitu cumy
JTaBJICHHA Ha MOCT B €0 BEpXHEH YacTH, eClId paguyc KpUBU3HBI MocTa S0M:

1) 60xH ; 2) 40xH ; 3) 10k H ; 4) 50kH .

4. [InaBasg Mo BOJOM, KUT pa3BUBACT MOIIHOCTH 6 KBT HJisi TOCTHXKEHUSI CKOPOCTH 12]l/l/ C . Haiitu
CUJTy COTIPOTUBIICHUS BOJIBI:

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

5. Kax 6ynet npuratbcs nmepBOHAYAILHO IMOKOSIIEECS TesIo Maccoi 10KT moa IecTBUEM MTOCTOSTHHON
cunel 10 H?

1) paBHOYCKOPEHHO ¢ ycKopeHueM 1 m/c?;
2) paBHOMEPHO €O CKOpPOCThIO 1 M/c;

3) paBHOMEPHO cO ckopocThio 0,5 M/c;

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

6. ABromo0mib Maccoit 1000Kr ABMKETCS paBHOMEPHO U MPSIMOJIMHEHHO 110 TOPU30HTAIBHON JI0pore
npu cune Taru asurarens 2kH. Kakoso 3Hauenne kodduuumenta tpenus? g=10 m/c*

1)0,2; 2)0,1; 3) 0,05; 4) 0,4.
L. M/c 7. Ha pucynke npuBenéH rpaduk 3aBUCUMOCTH CKOPOCTH Teja L
’ A ot Bpemenu {. Macca Tema 10kr. Uemy paBHa cuiia, IEHCTBYIOMIAS
Ha Teno?
4 ; 1) 10 H;
: 2)5 H;
i 3)20 H;
2 - | 4) 30 H.
i 8. Ha xakom rpaduke miomaas KpHBOIMHEWHON Tpareui paBHa
i YHCIICHHOMY 3HA4YEHUIO IyTH, IPOHJICHHOMY TeJIOM? L B @ —
' . .
] L] -
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 mns yBenmdeHUs: CKOpoCTH oT 36 — 1m0 72 —— ?
Yy Yy

M M M M
)12 )5 ; 3)10 = ; 44—
C C C C

11. Kak u3MeHHUTCs Neproy BpalleHus: 3eMJIM BOKPYT CBOEH OCH, €CITU PACTArOT JIbAbI AHTAPKTHIbI?
1) VBenuuwurcs;
2) YMEHBIIIUTCS;
3) He usmenwurcs;
4) HeT NPaBMWIILHOTO OTBETA.

12. Illap npukpernieH Ha HEPACTHKUMOM M HEBECOMOM HUTH IIHHOHN L Kk ropuzonTtansHo# ocu O. Kakyro

—

MHUHHAMAIIbHYIO CKOpocTh U Hago coOOMIUTH mapy AJsi COBEPIICHHS OJIHOTO 000pOTa BOKPYT
TOPU30HTAIBHOU OCU?

© 1) /5L ;

L 2 oL
S~ ///—* 3) J20L ;
2y A/30L .

13. Meramnuaecknii mapuk maccoil 100r paBHOMEpHO IBHMXKETCS B TOPH3OHTAIBHOM TJIOCKOCTH IO
oKkpyxkHOCTH pamuycom 50cm ¢ gactoroi 3 ¢ Kakyro paGoTy HyXHO COBEPLIMTH, YTOOBI YBEJIUYHTH
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 3ckanatopa. KakoBo yckopeHne & deToBeKa OTHOCHTENBHO 3eMitn?

e

g - YCKOPE€HUE CUJIBI TSXKECTU:

—_—

—_— > —_— U

1) a=3a,; 2ya=a,+9; 3ya=a,-9; 4)a=ao—T

Tema 3. 3aK0HBI cOXpaHeHHUS.

Ba3oBwlii ypoBenb: Tecthl 1 — 20
IoBbIIeHHBII YpOBeHB TecThI 21 - 33

1. OnpejenuTh M3MEHEHHE MMITyJbca Ms4a Maccoit 0,3kr, majgaromero Ha mon moa yriaom 60° co
ckopocthio 10 m/c. Y nap cuntarh aOCOIIOTHO YIPYTHUM:

1)327('2 Jl/l OSKZ Jl/l 3)3K2°M; 4)1’5K2'M

C c c c

2. IlTapuk maccoit m=100r ymai ¢ BeIcoTsl h=2,5M Ha TOPU3OHTAIBHYIO TUTUTY, Macca KOTOPOH MHOT'O
OosplIe Macchl HIapHKa U OTCKOYMII OT Hee BEPTHUKaIbHO BBepX. CunTas yaap aOCOIIOTHO yIPYTHM,
OIPEJEIUTh UMILYJIbC, [IOJYYEHHBIN IJIUTOMN:

1y 3H ¢ 228X M. 948~ M. y14H.c
C C

3. llap maccoit My=12 Kr, ABMKYLIUHCSA CO CKOPOCThIO U, = Amlc , CTAJIKUBAETCSI C HEMOJABUKHBIM

mapoM Maccoit my=4 kr. HaliTu cCkopocTh UX IBUKEHUSA B CIy4yae HEYNPYroro yaapa:

) L4mlc: 2) 2,86/ c: 3)3,24m/ c: 2 31 /A

4. JlereBUIMH TOPU3OHTAIBHO CO CKOPOCTBIO UL IUIACTWIMHOBBIM IIAPUK Maccol M ynpapuics o
MAaCCHBHYIO BEpPTUKAILHYIO CTEHKY M TPUIUT K Hell. Kakol UMITyIIbC IoTydria cTeHa?

mo

DK 2) 2mu; )y 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) S;=2Sy; 3) S:=Su; 4)S=+/2 s,

7. Konpkobesxer maccor M=60 kr, cTosl Ha KOHBKaX Ha JIbJYy, OpocaeT B TOPH3OHTAIBHOM HaIpPaBICHUH
KaMeHb MacCcoi M=3 KT co CKOpPOCThI0 8 M/c. HaliTi cCKOpOCTh KOHBKOOEIKIIA TTOCIIe OpOCKa:

1) 0,4m/c; 2) 4m/c; 3) Im/c; 4) 0,8m/c.
8. CHapsiz, JeTeBIINH TOPU30HTAIBHO cO ckopocThio 100 M/c, pa3peiBaeTcs Ha JIBE paBHBIE YaCTH, OJHA
M3 KOTOPBIX MalaeT BEPTUKAIBHO BHU3 C HadalnbHON ckopocThio 50 m/c. Uemy paBHa CKOPOCTH BTOPOU
YacTH CHapsiJa cpasy mocje pa3pbiBa?

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

9. YenoBek, cTOSMUN Ha KOHBbKAX Ha TJAJKOM JIbTYy, OpocaeT TOPH30HTAIBHO KaMeHb maccoit 0,5Kr.
Cnyctst 2 ¢ KaMeHb OCTaHaBIUBaeTcs, npouas pacctosHue 20M. C Kakoil CKOpPOCTBIO Ha4YHHAET
CKOJIB3UTHh KOHBKOOEKeEL], eciiu ero macca 60xr?

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 Tpaneuy paBHA YHCIEHHOMY 3HAYEeHUIO paboThI? L U
@ — CKOpOCTh U YCKOpeHHe Tena, F — cuia, aeficTByromas Ha Telo, t — Bpems, X — KoopJIHaTa Tena:

F
| | a / F

t bt ot ottt ot ot 4
1 2 3

11. JIBmwxkyieecss Temo Maccoll Mp yAapseTcss O HEMOJIBHXKHOE Teyo Maccod Mpx=mi. Cumrasg ynap
HEYNPYTUM M LIEHTPAIbHBIM, HAHTH, Kakas 4acTh NEPBOHAYAIBHON KMHETHYECKOW SHEPIUU MEPEeXOauT
TIpH yape B TEIUIO:

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

12. Teno maccoii M moj AeHCTBUEM HEKOTOPOW MOCTOSHHOW CHIJIBI HAYWHAET JBUTATHCS U3 COCTOSHUS
MIOKOSI PaBHOYCKOPEHHO U, TIPOWIS MyTh S, MpuoOpeTaeT CKOpoCcTh L. Kakyto MOIIHOCTh pa3BUBAET CHIIa
mpu 3ToM?

mo? mo? mo?®
1) N = 42 : 2) N = SU ; 3) N=mv’S; 4 N = 21;

13. Tlyns maccoit M nBmKeTCst ropu30HTAIBHO CO CKOPOCTBIO U M MPOOHBAET HACKBO3b ATFOMHHHEBYIO
MJIACTUHY Maccoi M, CTOSIIYIO Ha TJIaJKOH TOPU30HTAIBHON MMOBEPXHOCTH. Kakyro CKopocTh mpuodperna
IJIACTUHA, €CTIU B PE3YyJIbTaTe B3aUMOJCHCTBUSA CKOPOCTD ITYJIM YMEHBIINIIACHh HAMIOJIOBUHY ?
Im 1 |m m m
om? T2 Tam ' e
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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??

1) 200 X2 2. 2)40 XM 3)150 XM 4) 750 XM
c c c c
15. Teno maccoit 2Kr OBHKETCS COTJIACHO ypaBHEHHUIO X = A+ Bt +Ct2, rie A=10m,
B :—2Jl/l/ C, C Il/\/l/ Cz. HaiiTu MOmIHOCTB, 3aTpauy€HHYK0 Ha [BW)KEHUE Te€ja B MOMEHT
BpPEMEHH 2C:
1) 8 Br; 2) 4 Br; 3) 6 BT; 4) 12 Br.

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

1) 136Ae ; 2) 24,76A : 3) 4,88A% 4) 12,288Aa .

17. Kakyto cpemHIO0 MOIIHOCTh HAJI0 Pa3BUTh, YTOOBI MOMHATE 3a 0,5 MuH. Ha BbIicOTy 18M Tpy3 Maccoit
36kr?
1) 500 Br; 2) 328 Br; 3) 412 Br; 4) 216 Br.

18. B Oammmctudecknii MasTHHK Maccoi 4xr momana myms maccod 10r m 3acTpsiia B HeM. Haiitu
CKOPOCTbD ITYJIH, €CJIU MasTHUK, OTKJIOHUBIIXCH ITOCJIC Yapa, IOAHAJICA Ha BBICOTY 10cmMm:

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

19. Teno maccoii 3K JBUKETCS CO CKOPOCTBIO 2 M/C M yAapsieTcss O HEMOJBMKHOE TEJIO TOH K€ MaccChl.
CunTas yaap HEynpyrum, HalTH KOJMYECTBO TEIUIOTHI, BBICIHMBIIEECS IPHU yIape:

1) 5 /e ; 2) 3 /[oic; 3) dxlonc 2 6Ax

20. Temo OpoIIEHO BEPTHUKAIBLHO BBEPX CO CKOPOCTHIO 20Mm/ ¢. Ha xaxoii BeicoTe KHHETHUECKas
SHEPIHs €r0 paBHA MTOTEHINAIBLHOM?

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

A . .
21. Teno maccoit m=0,4 Xr CKOJIL3UT C HAKJIOHHOH IIOCKOCTH

a Beicotoit =10 cm u uHo# I=1M. HaiiTi KHHETHYECKYTO
SHEPTHUIO TeJIa Y OCHOBAHUS TUIOCKOCTH:
1) 0,4A= 2) 1,2 J]oc; 3)
3 /o 4) 2,35 /o
22. Ha pucyHke wu300paxeHbl 3aBHCHUMOCTH YCKOpPEHUH
MPSAMOJIMHEWHO  JBIDKYIIUXCS  MaTepUaNbHBIX  TOYEK  OT
> goopauHaThl X. CpaBHUTH paObOTHl A1 M Az CHII, IEHCTBYIOIUX HA
X TOYKH, TIPY YCIIOBUH, 9TO MX MaCCHl PaBHBIL:
l) Ay > Ay,
2) A1 > Ay
3) A=Ay,

4) PaboTbl CpaBHUTH HEBO3MOKHO.

A 23, Ha pucyHke  W300paX€HBI  3aBHCHUMOCTH  YCKOPCHHIA
a MPSMOJMHEWHO JBMKYIMXCS MaT€PUAIbHBIX TOUYEK OT KOOPAUHATHI X.
CpaBuuth paboTel Ai, Ao, Az cui, AEWCTBYIOIIMX HAa TOYKH, TPHU
YCIIOBHUH, YTO MIX MAacChl paBHBI:

1) 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 maccoii [N moxoutcs HAa HAKIOHHOM IUIOCKOCTH BBICOTOM h . Ilocne jerkoro Toiyka TeJo
PaBHOMEPHO COCKaJb3bIBA€CT C IIJIOCKOCTH Ha TOPHU3OHTAIILHYIO IMOBEPXHOCTD. KaKy}o pa60Ty Haao
COBCPUINUTH BHCIITHECH cuie, YTOOBI PAaBHOMEPHO NEPEMECTUTD TCJIO HA BBICOTY h 10 PTOM IIOCKOCTHU?

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

Tema 4. Cuibl B Ipupojae

BazoBblii ypoBenb: TecThbl 1 — 12
IloBbIIeHHBIH ypoBeHb TecThl 13 - 17

1. Cuna TpeHus MoKosi 00yCIIOBJIEHA OJTHUM 3 BHIOB B3aUMO/ICHCTBIS;
1.9meKTpoMarauTHOE B3aNMOICHCTBHCE;
2.51nepHoOe B3aMOIEHCTBUE;
3.Ciaboe B3auMOIENCTBHE;
4.I'paBUTalMOHHOE B3aUMOJICHCTBHE.

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

1.0T OTHOCHUTENBHON CKOPOCTH IBH>KECHHUS TE;
2.0T cuIibl peakiuu OMopHl;

3.01 muomaay CONpUKacaroUINXcsl TOBEPXHOCTEH;
4 .SIBnsieTcs MOCTOSITHHON BETUYHHOM.

3. Kakas medopmanust TBeporo Teja Ha3bIBaeTCs yIpyroi?

1. dedopmarust, ncuesaromas mocjae CHATHS Harpy3KH;

2. Jledopmarus, mpu KOTOpol HAOIOAAETCS OCTATOYHAS IIACTHYECKas nedopMartus;
3. ledopmariusi, mpu KOTOPOH pa3Mephbl TBEPIOTO Tejla HE U3MEHSIOTCS;

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

4. Kakas neopmariysi TBEpIIOTO Tella Ha3bIBACTCS ITACTHYECKOMN ?

1.dedopmanms, ncyesaromias Mocie CHIATUSL HAaTPY3KH;

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

3. Jledbopmarius, mpu KOTOPO# 00BEM TBEPAOTO TeNa He U3MEHSETCS;

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

5. Urto Ha3bIBaETCs MEXaHUYECKUM HaNpsKeHUeM?
1.9T0 ecTh cuiia, NIPUIIOKEHHAS K 00pa3Ily TUIOIIA/IbI0 TOMEPEYHOr0 CEUCHHUS S;
2.Cwuita, BO3HMKAIOIIAs BHYTPH 00pasiia rmocje CHATUS Harpy3KH;
3.Cuna, BOHHKAOINAS Ha TOBEPXHOCTH 00pasia;
4.9T0 ecTh CITOCOOHOCTP TENNa OKa3bIBATh COMPOTHUBIICHHUE MTPHIIOKEHHBIM Harpy3Kam.

6. I'pann1ibl NPUMEHNMOCTH 3aKoHa ['yka:
1.Ilpu ynpyrux aedopmanusx;
2.1Ipu mnacTudeckux nedopManmsx;
3.IIpumMeHnM BO BCEX CITydasix;
4.IIpuMeHNM TOJIBKO JJIS1 YACTHBIX CIIy4aeB.

7. 3aBucut s MoAys FOHTra ot MaTepuana obpasma?
1.He 3aBucwur;
2.3aBucHr;
3.3aBHCHMOCTb HE 3HAYUTEIbHAS,

4.Cpe;[1/1 OTBCTOB HET IIPABUJIBHOTO.
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8. Kak cBs3anbl K03)GULIUEHT yIpyrocTu U Moayib FOHra?

1)5:l0 2)5:1E; Ye=Eo; 4)825.
A o o

9. CoBmajiaet U HanpaBJICHUE JIMHUM OTBECA C HANpPaBICHUEM Ha IEHTP 3eMJIH TpU HaAOIIOJCHUSIX Ha
TOJTFOCE, Ha DKBATOPE M HA CPETHUX MIHPOTaX?

1) CoBniamaet TONBKO Ha MOTIOCAX 3€MJIH, B APYTUX MECTaX HE COBIAIAET;

2) CoBmajzaeT Ha MOJIOCaX M Ha IKBATOPE, HAa CPEAHUX IIHUPOTAX HE COBIAJIACT;

3) Hurne He coBnanaer;

4) CoBnagaet TOJIBKO Ha DKBATOpE.

10. C xakuM yCKOPEHHEM @ HYXKHO MTOJTHUMATh TEJI0, YTOOBI €ro BEC YBEIHUYWICS B 2 pa3a?

1) a=g; 2) a=2q; 3) a=g/2; 4) a=4q.

11. KaK u3meHUTCA 3anac noTeHLUManbHOW 3Heprum ynpyro AebopmMmnpoBaHHOIo Tena npu ymeHblleHUn
ero gedopmaunm B 2 pasa?

1) ymenbunTes B 4 pasa;
2) yMEHBIIUTCS B 2 pa3a;
3) HEe UBMCHHUTCS,

4) yBenuuured B 2 pasa.

12. IlepBast kocMIYeCKasi CKOPOCTH BEIUYUCIAETCS IO (hOpMyIIe:

1) J20R; 2) JOR: 3 |G /GM.
(R-h) 7z

13. Bropas kocMuuecKasi CKOPOCTb BBIYUCIISICTCS 1O (opMyIie:

1) J20R; 2) \JoR; 3) GLZ; 4) /GM.
V" (R-h) 7z

14. VI3 npy>KMHHOTO MUCTOJIETA BBICTPEJIMIIN BEPTUKAIBLHO BBEpX. HallTH BBICOTY Ha KOTOPYIO
NoJHUMETCSI IMyJ1st Maccoit 20r, ecnu pykuHa xectkocthio 200H/M mepen BeicTpesiom Obiia cxarta Ha 10
CM:

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

15. Cuiia TpaBUTAIIMOHHOTO B3aUMOJICHCTBHUS BBIYUCIISICTCS 110 POpMyIIe:
2

pr=clM.  Hp_gMMm.  gHr-cT,  Hr-chl
R R R R

16. CpaBHHTE TPAaBUTALIMOHHYIO M HHEPTHYIO MacChl TEN:
1) MHepTHOI Macchl He CYIIECTBYET;
2) OHM SKBUBAJICHTHBI;
3) I'paBuTanmonHas Macca OoJIbIlIe HHEPTHOM;
4) I'paBuTanioHHas Macca MEHbIIIE HHEPTHOM.

17. HOTCHHHaﬂBHaﬂ OHEPrusa rpaBUTallUOHHOIO B3aHMOHeﬁCTBHﬂ ABYX MATCPUAJIBHBIX TOYCK MaCCaMHU
M1 ¥ M2 HAXOIAIIUXCS HA PACCTOSIHUM [ IPYT OT JIpyra paBHa:
mm m m m,m
il 2) =" 9 M=-G ;4 -t
r r

r.2

1) [1=G

Tema 5. MexaHHKA TBEPJAOro TeJa.

41



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?
1)7-1% 2) éa-i?; 3) 6a-fi; 4)

D
an
)

3.Teopema llITeiinepa BbIpaxaeT MOMEHT HHEPLIUH. ..
1) Tena OTHOCHUTENBHO OCH, IPOXOSILEH Yepe3 LIEHTP MAacC;
2) Tema OTHOCUTEIIBHO JTIFO00H OCH, ITapaJLIeIFHOM OCH, MPOXOIIICH depe3 IISHTP Macc;

3) cucteMsl Te;
4) Tena OTHOCUTENBHO JIF00O0H OCH, TIEPIIEHIUKYIIIPHON OCH, IIPOXOISIICH Yepe3 EHTP Macc.

4. Kaxoe BbIpaxxeHHne COOTBETCTBYeT TeopeMe [ toiirenca-1lIreiinepa?

1)I1=lc+md?; 2)I=lc+m?d; 3)I=lc+md; 4) 1=1.2+md

5.MOMEHT MHEpPIMH OJIHOPOIHOTO NWJIMHIpa paaryca R, Maccoit M ornocutensho ocu OO pasen (v
- IMHEWHAs1 CKOPOCTh 000/1a):

3mR*
2 !
mR?
B
3)mVR;
5mR? el
-

1)

2)

4)

6. OCHOBHOH 3aKOH JAUHAMHUKHU BPAINATCIIbHOI'O ABMXKCHUS BbIPAKACTCA YPABHCHHUCM!
= ~ ~ . do -~ ~ do
1) Fdt=mdo; 2)Mdt=d (19); )l—=M; 4HF =m—.
dt dt
7. Macca mmmmHzapa M, paauyc - R . Kakoe yrimoBoe yckopeHHe OTHOCHTEIIFHO OCH LIMITHHIPA COOOIINT

JINCKY CHJIa F?

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

8. Moayns MOMeHTa mapbl CHII ( lfl = _|f2) OTHOCHTEIILHO TOYKH A paBeH:
_ DR
FZ

2)Fd,;

3) F,ds;
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4)Fd}.

9. Kunernueckas OHEPIrus KaTAaerocs 0e3 CKONBbKEHUS 1Iapa paBHa:

2 2 2 2
SR 212 SRULARLUEFI
2 2 2 2 2

10. Ilap ckaTeiBaeTcss ©0€3 CKOJNBKEHHS C HAKJIOHHOM TIIOCKOCTH BbicoToif  1i CKopocTh

MOCTYIMNATCJIBHOI'O IBMKCHUA IICHTPA LIapa paBHA:

1) 7,431 /fi; 2) 4,371 /i; 3) 3,741 /ii; 4) 4121 /f.

11. JlepeBsSHHBINA W CTANBHON IMIIMHIPHI OAMHAKOBOTO pa3Mepa CKAaTHIBAIOTCS ¢ HAKIIOHHOM IIIOCKOCTH.

Kotopsrii u3 Hux ckatutcs Obictpee?
1) nepeBIHHBIN; 2) CTaJbHO; 3) OIHOBPEMEHHO.

12. CruiomHOW Y MOJBIA UWIMHAPHI OJWHAKOBOM MacChl M OJMHAKOBOTO BHEIIHErO pa3Mepa
CKaTBIBAIOTCS C HAKJIOHHOH M10cKocTH. KOTOphIii U3 HUX cKaTHTCs ObicTpee?
1) cruIomHOI; 2) MOJIBIIA; 3) oTHOBpEMEHHO.

Tema 6. Mexannyeckue K0Je0aHUA U BOJHDI.

Ba3zoBvlii ypoBenb: Tecthl 1 —10
IoBbIIeHHBIH ypoBeHb TecThl 11 - 15

1. Ilpu yBeIMYEHUH MACChl MATEMATHYECKOTO MasSTHHKA €r0 YacToTa:
1) yOniBaer; 2) BO3pacTaer; 3) He MeHsIeTC.

2. Ilpu yxopaunBaHUY HUTH MATEMATUYECKOTO MasSTHHKA €r0 YacTOTa:
1) yOniBaer; 2) BO3pacTacr; 3) He MeHseTCH.

3. Uto Ha3bIBaeTCs PU3MUECKUM MAsITHUKOM?

1.TBepmoe Teno, MOABEIIEHHOE Ha HETIOIBIYKHOW TOPH30HTAIEHON OCH B TIOJIE TSATOTEHUS;
2.MarepuanbHasi TOUKa, TIOJBEIICHHAs HA HEBECOMOH HEPACTSKUMOM HUTH B TOJIE TSATOTECHUS;
3.TBepaoe Tem0, MOABEIICHHOE HA HEBECOMON HEPACTSHKUMOM HUTH B TOJIE TSITOTCHIS;

4.JTroboe TBepI0€ TENO0, CITIOCOOHOE COBEpIIaTh KOJIeOaHUsI OTHOCHTENEHO HEMOIBUKHON TOUKH, HE

COBIIAJIAIONIEH C €TO IIEHTPOM HHEPIIHH.

4. Yo Ha3bIBacTCS NPUBEACHHOMN JUTMHOW (U3NUECKOTO MasSTHUKA?
1. JlnuHa BCcero MasgTHUKA,
2. lnuHa MaTeMaTHYECKOTO MasTHUKA, TIEPHOJ KOJIeOaHWH KOTOPOro paBeH MepHoy KoJieOaHuit

(pM3HYEeCKOro MasTHUKA;
3. JlnuHa MaTeMaTU4YeCKOI0 MasTHUKA;
4. 1/2 nuHBI MATEMATHUYECKOIO MAsITHHKA.

5. Kak onpexnensiercs mepuo koneOaHui PU3NIECKOT0 MasiTHUKA?

2
0T =27 |28y p o [ YT=27 |- ayT=2|1
mgl mgl mgl mgl

6. B kakux ciydasx MO>KHO MOJIb30BaThCst popmynoit T =27 [— ?

g
1) Bo Bcex;

2) Koraa ammnutyna kone0aHusi MassTHHKA MaJia;
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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. Kaxk 3anmchiBaeTcsi ypaBHCHHE BBIHYKICHHBIX KOJICOAHUH C y4ETOM CHII CONTPOTUBIICHUS B cUCTEME?
1) X+2B%+w ' x= f(t);
2) X+2p%+w,’x=0;
3) X+X+aw, x=f(t);
4) X+2pXx+w,x=0.

9. Uto Ha3pIBaeTCs BpEMEHEM pellakcaliui KoJeOaHui?

1) OTo mpoMexXyTOK BpeMeHH, 32 KOTOPBIN KOJICOaHHS MOTHOCTHIO 3aTyXaloT;
2) OTo BpeMsi, B TeUeHHE KOTOPOTO YacTOTa KOJIeOaHUI 0CTaeTCsl IOCTOSHHOI;

3) DTO MPOMEKYTOK BpEMEHH, 3a KOTOPHIi aMILTHTY1a Kosiebanuii yosiBaeT B € pas,;
4) D10 BpeMs yCTaHOBJICHUS HEM3MEHHOM aMIUTATY bl KOJICOaHMIA.

10. MexaHu4ecKuil pe30HaHC COCTOUT B TOM, YTO aMIUIUTYJa

1) BBEIHY>KACHHBIX KOJeOaHUH pe3KOo BO3pacTaeT NpH NPHUOIMKEHUH YaCTOThl BBIHYKAAIONICH CHITBI
K 4aCTOTe, paBHOW MIIM OJTM3KOIM COOCTBEHHOW 4acTOTe KOJIeOATEIbHOW CHCTEMBI;

2) BBIHYXJCHHBIX KOJEOaHW PE3KO YMEHBIIAeTCs MPH MPHUOIIKEHWH YacTOTHl BBHIHYXKIAFOIICH
CHWJIBI K YaCTOTE, PAaBHOW WM OJIN3KOW COOCTBEHHOM 4acTOTe KOJeOATEIbHONH CUCTEMBI;

3) coOCTBEHHBIX KOJIeOaHHUH paBHA aMIUTUTY/IC BBIHYKIEHHBIX KOJICOaHMIH.

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

2) [lepuoamueckuii mporiecc, pacpOCTPAHSIOMIUNCS BO BPEMEHH,
3) [lepuoanyeckuii mporecc, pacpoCTPAHSIIOIINNCS B IIPOCTPAHCTBE;
4) Iepuoauyueckoe BO3MYIIEHHE BOIHOBOTO (ppoHTA.

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

2) BonmHOBO# (pOHT NEpIICHANKYIISIPEH BOTHOBOW MOBEPXHOCTH;
3) BonHoBoO# GpOHT NEPIEHANKYIISIPEH HOPMAIX K BOJTHOBOH IIOBEPXHOCTH;

4) CMelleHre YacTHUII, KOJICOIOIICHCs CpeIbl, POUCXOIUT B HAITPABIICHUH, MIEPIICHAMKYIIPHOM

HaIpaBJICHUIO ABUKCHHA BOJIHBIL.

13. Kaxum o0mmm cBOHCTBOM 00/1a1ar0T BOJIHEI?

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

4) Cpeau OTBETOB HET MPABHIILHOTO.

14. Kakas BoitHa Ha3BIBAE€TCS CTOSUEH?
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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 Ve, SV 35 S, y SV
S2 Vl S2 V2 Vl V2 SZ VZ

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

2

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

3) %EFBpg =gﬂ'r3p'g +67nrV ;
4) pV =const.

3. ®opmyna Toppuuernu uMeeT BUI:

_AP 2 2.
1)V—477|(R r’);
2

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

3)V=,/2gh;

4) V =2gh.
4. ®opwmyna Ilyazelins nmeeT BUA:
1)V :ﬂ(R2 -1?);
4nl

2

2) '0\2/ + pgh+ p=const;
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3)V=,2gh;

4) V =2gh.

5. @opmyna CTokca UMEeT CIIEAYIONINI BHT
2

pv

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

6. Yucno PeitHonpaca paBHO:
Dvp Dvp

4 2
7R tAp; R = : 3)P—&+vh=const; 4R =—=—.

)V =
8ln n 2 27n

Tema 8. OcuoBol MKT

Ba3zoBblii ypoBenb: Tecthl 1 — 18
IloBbIIeHHBIH YpOBeHB TecThI 19 - 25

1. Ykaxure ocHoBHBIE nonoxkenus MKT:
1) BO Bcex arperaTHBIX COCTOSTHHSIX BEIIECTBA CyIIecTBYyeT M dy3us aTOMOB U MOJIEKYIT;
2) Bce (hu3MUecKre CBOICTBA BEIIECTB 3aBUCST OT MX BHYTPEHHETO CTPOCHHUS;
3) Bce TeJa COCTOSAT M3 aTOMOB MJIM MOJICKYJI, KOTOPbIE HENIPEPHIBHO ABMKYTCS U
B3aMIMOICHCTBYIOT MEKIY COOOI;
4) BHemHsIs popma Tena OOBIICHIETCS €r0 BHYTPEHHUM CTPOCHHUEM.

2. Yro npencrasisier coboii yrcio ABoraapo?
1) 4nciio aTOMOB B OJJTHOM MOJI€ BEILECTBA;
2) 9iCI0 CTPYKTYPHBIX €IMHUI] B OJTHOM MOJIE BEIIECTBA;
3) uKcI0 aTOMOB B OJHOM MOJIEKYJIE;
4) 4KCII0 aTOMOB MIIHM MOJIEKYJT B 1 M® BelecTsa.

3. Yro Takoe OTHOCUTENIbHAS aTOMHas Macca?
1) macca mro6oro atoma oTHOCHTENBbHO 1/12 Macchl n3oToma yriiepoaa-12;
2) Macca OIHOTO aToMa, BBIPa)KEHHAs B KT
3) macca mro00ro aToMa OTHOCHTENILHO MacChl aTOMa yriiepoaa;
4) Macca aToMa OTHOCHTEIIFHO MacChl MOJIEKYJIbI BEIIECTRA.

4. Kax HaifT Maccy OJHON MOJEKYJIIbI?

1) my=M-N,; 2) my=M-n; 3)mO:M; 4)m0:&.
Vv N,
5. OcnoBHoe ypaBHeHue MKT nmeet Bua?
1) p= ;nmo\Tz ; 2) p=nkT; 3) [;_V = const ; 4) 1) pV =VRT.

6. Kakoe W3 npuBeleHHBIX YpaBHEHHI BBIpa)KaeT YCIOBUS MPOTEKAHHS M30TEPMHUYECKOTO IMpolecca B
TepMOZLI/IHaMI/I‘leCKOﬁ cucrteme? B MPUBCACHHBIX YPABHCHUAX HCIIOJIB3YHOTCH CIICAYIOLIUC 0003HaYEHHS:
P V, T — COOTBETCTBEHHO JaBJICHHUC, 06"I)CM, TEMIICpaTypa, Q — KOJINYCCTBO TCILIOTHI:
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

KBaZ[paTH‘lHOﬁ CKOpPOCTHU <UK8> , €CJIM KpOMEC <UK8> Ha PUCYHKaX IMPUBCACHDI MMOJIOKCHUA Hanboee

BeposaTHoit U, u cpeneil apudmeTnyeckoit <U> CKOPOCTEM:
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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

o0
IJIOIIAAN O]l KPUBBIMHU, T.€. BEJMUHHBI S = I f (U)d .
0

A 1) S, =S,
o] T )5, >,

3) S, <S,;
S _T

4)3_2 i

14. CkoJIBKO 1 KaKHUX CTEIEHEH CBOOO Bl UMEET
MOJIEKYJIa OJTHOATOMHOT'O Taza?
1) 3 BpamarenbHbIX;
2) 3 mocTynaTeNnbHBIX U 3 BpallaTeIbHbIX;
3) 1 moctynarensHyto 1 1 BpamaTenbHyIo;
4) 3 mocTynaTenbHBIX.

15. CkoJIBKO M KaKuX CTeTeHel CB00O0 bl UMEET KECTKAs MOJICKYJIa IByXaTOMHOTO ra3a’?
1) 2 mocTynarenpHBIX U 2 BpalllaTeNbHbIX;
2) 3 mocTynaTenbHBIX U 2 BpalllaTeNbHbIX;
3) 3 mocTynaTeNbHBIX U 3 BpalaTeIbHbBIX;
4) 2 mocTynaTeNnbHBIX U 2 BpallaTeIbHbBIX.

16. CKONTBKO M KaKUX CTEMeHEeH CBOOOIBI MMeEeT KECTKAsT MOJICKYJIa TPEXaTOMHOTO Ta3a’?
1) 3 mocTynaTeNnbHBIX U 2 BpalaTeIbHBIX;
2) 2 nmocTynareibHbIX U 2 BpallaTeIbHBIX;
3) 3 mocTynatenbHBIX U 3 BpallaTesIbHBIX;
4) 2 mocTynaTeNnbHBIX U 3 BpaIlaTelbHbBIX.

17. CKOJIBKO M KaKHX cTerneHeil cBoOOIbI UMEET KECTKAsE MOJIEKYJIa YeThIPeXaTOMHOTO Tra3a’?
1) 3 mocTynaTeNnbHBIX U 3 BpalaTeIbHbBIX;
2) 3 OCTyHaTeNbHBIX U 4 BpallaTelbHbIX;
3) 4 nocTynatenbHBIX U 3 BpallaTesIbHBIX;
4) 4 nocTynarenbHbIX U 4 BpalaTeilbHbIX.
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18. CoryracHo TeopeMe 0 PaBHOMEPHOM PACTIPEACIICHAN YHEPTHH TI0 CTETICHSIM CBOOOIBI MOJICKYITBI Ha
OJIHY CTeIeHb CBOOO B! puxoautces sueprus (K — moctosiaHas bonsimana, T — abcomroTHas
TeMmreparypa, i — 4ucio creneHeit co0oel, R — MonspHas ra3oBast moCTOSIHHAS):

i 3 1 i
KT - KT ~KT - ~RT
1) 2 1 2) 2 1 3) 2 ! 4) 2 "

19. Ha ocHOBaHWU T€OPEMBI O PABHOMEPHOM PACIIPEICIICHUN SHEPTUU TI0 CTEIICHSAM CBOOOIBI CPEIIHIO0
SHEPIHIO JIF000H MOJIEKYJIbI, UMEIOIIEH | cTerneHel cBo00 b1, HaxoaAT 1o hopmyie (K — mocrosHHAS
Bonbimana, T — abcomroTHas TeMIEpaTypa, | — 9uCiio CTenene# cBobosl, R — MossipHas ra3oBast
MOCTOSTHHAST )
1 i i i+2
y S kT 2 KT 3 RT; 9 —

RT .

20. OnpenenuTp, KaKyt0 YacTh BHYTPEHHEH SHEPTUU MOJIEKYJIbI KUciopona Oz cocTaBiseT 3HEprus eé
IMMOCTYIMNATCIbHOI'O ABUKCHUA:

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

21. OnpenenuTp, KaKyt0 YaCTh BHYTPEHHEH SHEPTUU MOJIEKYJIbI KUciopona Oz cocTaBiIseT 3HEPrus eé
BPALIATEIbHOTO ABHKECHUS:

2 3 1 1
1)g; Z)E; 3)§; AR
22. Haiitu paboty, COBEpIIacMYyIO HICaTbHBIM ra30M B pe3yJibTaTe Mpolecca, U300paKeHHOTO Ha PUCYHKE:
1) 0,9 MIx;
2) 0,75 MIx;
3) 0,45 MJIx;

4) 0,3 M.

23. InoTHOCTH HeKOTOpOTO rasza 0,06 Kr/M3, cpeHsas KBagpaTHIHas CKOPOCTH €ro MoJiekyi 500 m/c.

Haiitu naBnenue, oka3piBaeMoe ra3oM Ha CTEHKH COCYJa:
1) 10 xITa; 2) 15 xlla; 3) 7.5 xlla; 4) 5 Ila.

24. Vineanbusiii ras npu nasnenuu 300 Ia u temneparype 300 K 3anumaer 06bém 0,83 1m3. Haiitu uncio

MOJIEI 3TOrO rasa:
10,1 2) 1; 3) 10; 4) 100.

25. B cocyne o6vémom 3 nuTpa HaxoauTcs kucnopon npu gasneHun 0,2 MIla. Uemy paBHa cymmapHast
KMHETHYECKas SHEPT sl MOCTYNAaTeIbHOTO ABMKEHUS MOJIEKYJ Kuciopoaa?

1) 3,0 xJIx; 2) 0,9 xJIx.; 3) 1,5 xJIx.; 4) 1,8 xJIx.
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Tema 9. OcHOBBI TEPMOAUHAMHUKH.

Ba3oBbrii ypoBenb: TecTn 1 — 10
IoBbimIeHHBIH ypoBeHb TecThI 11 - 14

1. U3 HaganpHOTO cocTOSTHUA (p1, V1) HICaTbHBIN Ta3 pacmupsiercs 1o oobéma Vo, Pacmmpenne MoxeT
MIPOUCXOANTH M300apudecku (a), m3orepmuuecku (0) n agmabatudecku (B). B xakom cirydae KoHedHas
temmeparypa (T2) Oyner Haubomnbmeid (max)?

1) remneparypa T> ogrHaKOBa BO BCEX TPEX CITydasix;

2) 6 — max;
3) B — max;
4) a — max.

2. U3 HavanpHOTO cocTostHus (p1, V1) WaealbHbIN ra3 paciupsiercs 10 o0béma Vo, Pacimpenue Moxer
MPOUCXOANTH U300apuiecku (a), n3oTepmuuecku (0) n aguabatudecku (B). B kakoMm ciydae KoHeuHas
temmieparypa (T2) Oyaetr HanmeHbiei (min)?

1) 6 — min;
2) B —min;
3)a—min;

4) remnepatypa T2 ogrmHaKOBa BO BCEX TPEX CITydasX.

3. Ha puarpamme m3o0paxkeHbI 3aBUCUMOCTH 00bEMa V oT TemmnepaTypbl T Tpu M300apHOM HarpeBaHUH
TPEX Ta30B: KUCIOPO/IA, TEJHs U YIIIEKUCIIOTo ra3a. Macchl ra30B OJTMHAKOBBI, BCE TPH T'a3a HAXOATCS O
OMHUM W TeM e naBieHueM. OMNpeleNuTh COOTBETCTBHE MEXAY IpadUKaMH M YKa3aHHBIMH Ta3aMHu.
MouisipHbIe MacChl KUCJIOPOAa, TeIUs U YIVIEKHCIIOrO ra3a paBHbI COOTBETCTBEHHO 32 KI/KMOJIb, 4 KI/KMOJIb

" 44 Kr/KMOJIb:

)a—0g; 0 —He; B— COy;
2) a—He; 06— 02 B—COg;
VA 3) a—He; 0 - CO; B—Oy;
B 4) a—CO; 6 —O2; B—He.
]
a
//
/////////
>

T

4. Yro Ha3pIBaeTCs YIENbHON TETIOEMKOCTHIO Tena?
1) sHeprus, HeoOxoauMast TSl HarpeBaHUs €MHUITBI MACCHI BENIECTBA HA OJIMH IPayc;
2) sHeprusi, HeoOXoAMMasi 1715l HArPEBaHUS BEILIECTBA HA OJMH IpaLyc;
3) sHeprusi, HeoOXoAMMAs ISl HAarpeBaHUs €MHUIBI MACChI BEILIECTBA;
4) KONMMYECTBO TETUIOTHI, IEPEJaHHOE €INHHUIIE MACCHI BEIIECTBA.

5. LIeMy paBHa TCTNIOCMKOCTb UCAJIbHOI'O Ir'a3a Ipu aZ[I/Ia6aTI/I‘leCKOM Hpouecce?

1) C=1; 2) C=0; 3) C=00; 4)C=y.

6. Ykaxure ypaBHeHue P.Maiiepa:
1) C,=C, +7; 2)C,=C, -R; 3)C, =C, +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)dS:d—Q; 3)dS:d—Q; 4)dS:d—U.
T T dT dT

14. Kak MakCUMaJTbHO YBEIHYUTH KOO (DUITUSHT MOJIE3HOTO JIEHCTBHS UIeaIbHOM TETIOBON MAIIUHBI,
paboTarorieii no 1ukiy Kapao?

1) yBenuuuTh TEMIIEpATypy HarpeBartess;

2) yMEHBIIIUTH TEMIIEPATYPY XOJIOJMIEHUKA;

3) yBeIWUUTH TEMITEpaTypy HarpeBaTells U YMEHBIIUTH TEMITEPaTypy XOJOAMILHAKA;

4) N3MEHNTH HEBO3MOXKHO.

Tema 10. DIeKTpocTaATHKA

Bazosblii ypoBenb: Tects 1 — 30
IloBbIIeHHBIH ypoBeHb TecThl 31 - 42
1. OT BomsHON Karumd, oOJamaromeld 3JIEKTPUICCKUM 3apsaoM +2e, OTAETWIACh MajeHbKas Karisl ¢
3apsaaoM -3e. Kakum ctan ajeKTpUYeCKHi 3apsi/] OCTaBILIEHCS YaCTH Karuiu?
1)—e; 2)-be; 3)+5e; 4)+e.

2. JIBa TOUYEYHBIX DIEKTPHUYECCKUX 3apsi/ia Ha PacCTOSHUM R B3auMOJEHCTBYIOT B BakyyMme ¢ cuiioi F.
Kak n3meHnurcs cuia B3auMoJeCTBUS STHX 3apsAA0B Ha TOM Ke paccTosHuM R B cperie ¢
JURJICKTPUUECKON POHUIIAEMOCTBIO & ?
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1) He U3MEHHTCS,

2) YBETUYHUTCS B £ pas;
3) YMEHBIIUTCS B £ pas;
4) yMeHBIIMTCA 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 4)ecm 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?
%9, %49, = = =
k= er? F:47u9 r? 3)F=qE 4)E=—gradgo
1) 2) @
8. Kakoe HampaBiieHHE IPUHATO 32 HANpaBJIeHUE BEKTOPA HANPSLKEHHOCTH 3JIEKTPHUUECKOTO TOIsA?
1) HanpaBiieHHE BEKTOpa CHJIbL, ISHCTBYIOIIEH Ha TOYCUHBIH MOIOKUTEIBHBIN 3apsij;
2) HampaBlieHHE BEKTOPA CHIIbI, IEHCTBYIOIIEH HAa TOYEYHBIA OTPUIIATEIbHBIN 3aps;

3) HampaBlieHNE BEKTOPA CKOPOCTH MOJIOXKUTEIFHOTO TOYEYHOT'0 3apsiia;
4) HanpaBJICHNE BEKTOPa CKOPOCTH OTPUIATEIILHOTO TOUYSYHOT'O 3apsi/ia.

9. DNEKTPOCTaTUYECKOE T0JIE MOKHO OOHAPYKUTH TI0 CHIIe, AEHCTBYIOIIEH Ha:
1) psiMO#i MPOBOIHUK C TOKOM;
2) 3aMKHYTBIH KOHTYP C TOKOM;
3) HEeMOABMXHBIH 3apsi;
4) maccy.

10. TIpomonoka, corHytas B (opMe OKpYXKHOCTH paamyca R, paBHOMEpPHO 3apspkeHa 3apsaoM (.
HanpsikeHHOCTB 2JeKTpUYECKOro nojs £ B LIEHTpe Kpyra paBHa:
1) E=0; 2) E=oo; YE=—I _; pnp=—1_
4re, R 4rg,R

11. IlpoBosnoka, corHytas B (opMe OKPYXKHOCTH pazuyca R, paBHOMEpPHO 3apsbkeHa 3apsaoM (.
IoTenuuan (P B LEHTpE Kpyra paBeH:
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: q . :
1 :0, 2 = —) 3 =, 4 = 00.
)¢ )¢ 4rg,R )¢ 472'6‘0R2 )¢

12. HaHpﬂ)i(eHHOCTI) 10J1s1 OECKOHEUHOU PaBHOMCPHO 3apﬂ)KCHHOﬁ 10 TOBCPXHOCTHU IIIIOCKOCTH:

1) yObIBaeT 0OpaTHO MPOTIOPIIMOHATFHO PACCTOSIHHIO OT TDIOCKOCTH JIO TOYKH HAOIIOACHHUS;
2) yObIBaeT 00OpaTHO MPOTIOPLIIMOHAIBFHO KBAIPATy PACCTOSHUS OT TNIOCKOCTH JI0 TOYKH HAOIIOICHUS;

3) ocTaercs npu yaaIeHUH OT TNIOCKOCTH HEU3MEHHOM;
4) Bo3pacTaeT MpsSMO MPOTIOPITHOHAIEHO PACCTOSHHUIO OT INIOCKOCTH IO TOYKH HAOIIOICHHUS.

13. HampspkeHHOCTh TMOJISl, CO3AaHHOIO LIapoM pajguyca R, paBHOMEpHO 3apsHKEHHBIM 10 00BEMY,
MEHSIETCS TIPH yJAJICHUH OT LIEHTPa IIapa 1o 3aKOHY, OMMCHIBAEMOMY IrPaduKOM:

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

14. Kakoe a1eKkTprudecKoe Mojie Ha3bIBaeTCsl OAHOPOJHBIM IToJIeM?
1) mone, co3aHHOE HIEKTPUIECKUMU 3apsilaMy OTHOTO 3HAKA;
2) moie, CO3AaHHOE PaBHBIM KOJMYECTBOM MOJIOKUTEIBHBIX W OTPUIATENBHBIX JJIEKTPHISCKUX
3aps/I0B;
3) mone, B Ka)KJJ0H TOYKE KOTOPOTO BEKTOP HANPSHKEHHOCTH UMEET OJIMHAKOBOE HAIIPABIICHHE;
4) moJe, B KaXJ0i TOYKE KOTOPOTO BEKTOP HATPSDKEHHOCTH MMEET OJJMHAKOBBIM MOYIIb 1

HarpaBJICHUC.

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

1) mosne TodyeyHOTO 3apsaa;
2) moJie IByX paBHBIX 110 MOAYJIIO U MTPOTHUBOIIOJIOKHBIX MO 3HAKy TOYEYHBIX 3apAI0B;

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

16. HanpskeHHOCTD 3JI€KTPOCTAaTUYECKOTO TI0JIsi BHYTPH IPOBOSIIEH Chepbl, pABHOMEPHO 3apsDKEHHOMN
0 TIOBEPXHOCTH:

1) paBHa Hy10;

2) yObiBaeT 0OpaTHO MPONOPIMOHAIBHO KBaJPaTy PacCTOSIHUS OT ILEHTpa cepbl J0 TOYKH

HaOIIOIEHUS;
3) BOo3pacTaeT NPsIMO MPOIOPIIMOHAIBHO PACCTOSHHUIO OT HIEHTpa chephl 10 TOYKH HAOIIOICHUS;

4) octaercsi IOCTOSHHOM U PaBHOI HAIIPSHKEHHOCTH Cepbl Ha ee TOBEPXHOCTH.

17. JIBe mapaiienpHbie OOJIBINNE IUTACTHHBI 3aPSIIN C TOBEPXHOCTHOM IUIOTHOCTBIO 3apsiia O U O .
YeMy paBHBI HAIIPSPKEHHOCTH TOJIENH?
o oz
1) Es=0; EA=Ec=—; 2) Ea=Ec=0; Eg=—;
o &y o o +

3) EazEc= -2 :Ep=-2 ; 4) Ea=Es=Ec=Z.
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. Omnexrtpuueckuii 3apsan (; HaxoauTCsA B DIEKTpUYECKOM mone 3apana (,. OT dyero 3aBucCHT
HAIPSHKEHHOCTh DJIEKTPUYECKOro MMojs 3apsana (, B TOYKE NPOCTPAHCTBA, B KOTOPYHO IOMELIEH
3apsn (; ?

1) Toneko ot 3apsna (,;
2) Tonbko oT 3apsnaa J; ;
3) ot 3apsiga (|, u paccTosHHA Mexy 3apsgamu 0, u (,;

4) ot 3apsna (; u paccrosaHus Mexxay 3apsaamu (; u J,.

20. IIpoBomnoka, corayras B ¢popme monykpyra (O — HEeHTp OKPYKHOCTH) PAaBHOMEPHO 3apsiKeHa 3apsaoM
(-9). OmnpeaenuTh HapaBiCHUE HAMTPSHKCHHOCTH 3JEKTPHUYECKOro 1moJist B Touke O:

11,
2) 2; 1
3) 3;
4) 4.

21. IloTok BeKTOpa HANpPsLKEHHOCTH 3JICKTPOCTATUYECKOTO IOJISI B BAKyyME CKBO3b JIIOOYIO 3aMKHYTYIO

MOBEPXHOCTb. ..
1) nponopiroHaieH anreOpandeckoil CyMMe 3apsiI0B, 3aKII0YEHHBIX BHYTPU 3TOM MOBEPXHOCTH;

2) nponopLUHOHAICH ITPOU3BEIECHHIO 3aPsiI0B, 3aKII0UEHHBIX BHYTPY 3TON IIOBEPXHOCTH;
3) nponopLHOHaJIeH OTHOLICHUIO 3apsAA0B, 3aKIIOYEHHBIX BHYTPH 3TOM MOBEPXHOCTH;
4) mpoIopIIMOHATIEH CyMMe MOJTyJIEH 3aps/I0B, 3aKIIOUEHHBIX BHYTPH 3TOM MMOBEPXHOCTH.

22. IloTok BEeKTOpa HANpSHKEHHOCTH 3JIEKTPHUYECKOro MOJsl B BaKyyMe Yepe3 3aMKHYTYIO MOBEPXHOCTb
IIPOIOPLUOHAIIEH 3apsily, OKPYKEHHOMY 3TON IIOBEPXHOCTBIO, B CUILY:
1) 3aMKHYTOCTH JTMHHUIA HATTPSDKEHHOCTH AJIEKTPOCTATHUECKOTO TOJIS;
2) TOTO0, YTO JIMHUK HATIPSKEHHOCTH JICKTPOCTATHUECKOTO IMOJISi HAYUHSIOTCS U
3aKaHYMBAIOTCS Ha 3apsAnax;
3) IUCKPETHOCTH 3apsia;
4) BUXpPEBOT0O XapakTepa 3JIeKTPOCTATUIECKOTO MOJIs.

23. TloTok BeKkTOpa HAINPsKEHHOCTH JIIEKTPHYECKOrO IO 3 S

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

2) —30/s, ;

3) +30/¢, ;

4) +12q/¢, .
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24. 3apsay q nepeMenacTcsi OKoJIo OECKOHEYHOM, PABHOMEPHO 3apsKCHHOW TIOCKOCTH C MMOBEPXHOCTHOM
TUIOTHOCTBIO 3apsfa O (3aps] W TUIACTHHA OJHOMMEHHO 3apsiKeHbI) U3 TOUKU A B TouKy B. [lpu sTom
CHUTBI TIOJISI TIPOU3BOST paboTy, paBHYIO:
qo 1 1. qo ., do :
—=-=) 2 In—=:3) 5, (=) 4) Hymo.
0

1)
drg, 1, 1, g, N £

25. 3apsn ( mepeHocAT W3 TOYKM A B TOYKY B 3JEKTPOCTaTHYECKOTO IOJSI, CO3JaHHOTO TOYEYHBIM
3apsiioM Q (3apsapl OMHOMMEHHBIC) MO Pa3HBIM TpaeKTOpusM. Kakoe cooTHoOIIeHWe MexIy padoTamu
T0JIS TI0 IEPEHOCY 3aps/ia CIpaBeAInBO?

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

26. Kakas ¢usnyeckas BeTUYHHA OMPEACTSAETCS OTHOIICHUEM
MOTCHIHUANBHONW SHEPTUH JIEKTPUIECKOr0 3apsiia B SIEKTPUUYECKOM II0JIE K 3apsiay?
1) noTeHIMA ANEKTPHYECKOTO TIOJIS;
2) HanpsHKEHHOCTH 3JIEKTPUYECKOTO TTOJIS;
3) 2JIEKTPUYECKOE HATIPSHKEHHE;
4) 3IMEeKTPOEMKOCTb. q q

27. IloTeHnman (P ¥ HaIPSHKEHHOCTH NEKTPUYECKOro 1o E B Touke
O paBHBL:
q O

2 9=0, E=——;
2re,a
V2 q q

3) E=0, o= N ; d
72'6‘0&

4) E = LZ 0= V2q _

2me,a ng,a

28. IloTeHIuan 3JIeKTPUIECKOTO OIS Ha MMOBEPXHOCTH METAIUTHYECKON 3apsmKeHHON cepbl paanycoMm
10cMm pasen 4B. KakoBbl 3Hau€HHs OTEHIMANA 3JIEKTPUYECKOrO T0JIS (); HA PACCTOSIHUU 5CM OT LIEHTpa
cdepel 1 @, Ha paccTossHUM 20CcM OT LieHTpa cepbl?

1) ¢,=4B, @, =2B;

2) ¢,=1B, ¢,=16B;

3) ¢,=2B, ¢, =8B;

4) ¢,=8B, @,=2B.

29. Yto Ha3bIBAETCS IKBUMOTECHIIUATBHON MTOBEPXHOCTHIO?
1) reoMeTpHUUECKOE MECTO TOUEK, UMEIOIIMX OJMHAKOBBIH MOTEHIIHA;
2) reOMETPUUIECKOE MECTO TOUEK, IIOTESHITUAT KOTOPHIX PABEH HYIIIO;
3) reoMeTprUIecKOe MECTO TOYCK, 3apsIbl B KOTOPHIX PaBHBI MEXITy COOOH.

30. Ykaxure HeraBHJIbHLIﬁ otBeT. CBS3b noTCHIHaJIa Q C HAIPAKCHHOCTBIO 3JICKTPHUYCCKOI'O IMOJIA
HUMEET BUJI:
1) E = —grade;
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- e 8 = 8 > 6 = 2
4) E=i @, J 9P K d_q) ,tne 1, J,K - emMHAYHBIC OPTHI IPSIMOYTOJIBHON CHCTEMBI.

31. Kakyo paboTy COBEpIIMIN CHIIBI 3JEKTPOCTATHYECKOTO TOJS MPH TepemenieHnu 3apsiga 2K u3

TOYKH ¢ noteHuuaiom 20B B Touky ¢ norenuuaiom 0B?
1) 40[Tx; 2) 20/1x; 3) 10/1x; 4) 0Ix.

32. B xakom clIydac pa60Ta pu NepeMEIICHUN JJICKTPUYCCKOTO 3apsaaa B 3JICKTPUUCCKOM II0JIC paBHa

HyJ0?
1) mpu mepeMeIeHN  3apsiaa BAOIb CHIIOBOM JINHUM;
2) mpu nepeMeNIeHnH 1o JTF000H TPACKTOPHH B OJTHOPOIHOM SJIEKTPUIECKOM TIOJIE;
3) npu nepeMenIeHn! 10 JI000i TPaeKTOPHUH B TI0JIe TOUCYHOTO 3apsiia;
4) npu nepemeLLeHNN Nno Nobol 3aMKHYTOM TPaeKTOpMK B 1I06OM 31EKTPOCTaTUYECKOM MNoJle.

33. [otenmuan noss Toueunoro aumons (£ << I') B Touke A paBeH:

1) nymio;

+q
3 A0/47E,1°. (/2 l '
4y P/47E0 ré -4
(P — onexTpuyeckuii MOMEHT AUIIONS).
+q
34. TToreHual moJjisi TOYEYHOro A0S (K <<TI) B rouke A -q ° o _ A
paBeH: b4 r i

1) Hymo;
2) 2p/are,re.

3 ql/4me, 1’
2) p/4rns, r2.

(P — amexTpUveCcKHit MOMEHT JUIIONIS).

—

35. Ha nunonp, KOTOpBI HaxXOOUTCS B OAHOPOIHOM 3IEKTpHYECKOM moje £ (MomeHT aumons P

[¢] o 1% v
COCTAaBJISICT YT'OJI 30 C BCKTOpOM E) ACUCTBYCT BpallaroMi MOMCHT, MOAYJIb KOTOPOI'O paBCH:

1)pE; 2) PE/2; 3)ZpE; 4) PE -€0s 30°

36. Kak BezeT ce0st IUMOIIb B SIEKTPHUYECKOM I10JI€, N300paKEHHOM Ha PUCYHKe?
1) moBopaumBaeTCs 10 MOIIO;
2) mOBOpauMBAETCs 110 MOJII0 M BTATUBAETCS BIIPABO;
3) moBopauMBaeTCs 10 MOJIIO 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 OTHOCHTEIBHON TPOHHUIIAEMOCTRIO € , paBHa (d — paccTOsSHUE MEXTy OOKIaaKaMu, S —
IO b TUTACTHH):

£8,S EEYS
p 9. 2) dE802, 3 99 . gy
2e€,S d £€S qd
41. KakoBa 3Heprust 3J1eKTPUYECKOro MOJsl KOHJIEHCATOpa 3JEKTPOeMKOCThi0 10MK®D mpu HanmpsLKEHUH
20B?
1) 2001x; 2) 2:10"* Ix; 3) 100 Ix; 4)2-10°3]1k.

42. Konmencatop Owinm 3apspked g0 20B. Ilpu paspsake KoHaeHcaTopa B DJIEKTPUUYECKON IIETH
Beiiemiack aueprus 0,1/x. Kakoli 3apsi Obu1 Ha 00KJIaike KOHACHCATOpa?
1) 1-10%Ku; 2) 0,1Kum; 3) 5:10°Ku; 4)2,5-10°K.

Tema 11. ITocTOAHHBLIN DJeKTPHYECKHIT TOK

Ba3oBblii ypoBenb: Tecthl 1 — 12
IoBbIIEHHBIH ypoBeHb TecThI 13 - 18

4,

1. Uepes ceuenne S 3a 1 ¢ paBHOMEPHO IEPEHOCATCS 3apsi/bl
g, =+1 Kz un q, =—1 Kx. Coorsercraytomas cuia

TOKa paBHa!
1) nymio;

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

q,

2. Yepes ceuenne S 3a 2¢ paBHOMepHO mnepenocstes 3apsiasl , =+2 Kz u . =—-6 K. | -

COOTBETCTBYIOIAs CUJIA TOKA. Y KQXKUTE IPaBUIIbHBINA OTBET:

57



1) | =4 A, 1ok Teuer cnesa Hampaso;

2) | =2 A, 1ok teuer cneBa HaIpaBo;

q.
3) | =2 A, 1ok Teuer crpasa HaeBo;
4) 1 =8 A, TOK Teuer cieBa HaIrpaso. g

3. Ilo ogHOPOJHOMY TIPOBOIHUKY MOCTOSHHOTO CEUSHHS TeUeT
IIOCTOSIHHBIH TOK. 3aBHCHUMOCTL MOTEHI[AATIA (D(X) TOYEK MPOBOJHHUKA OT KOOPJAMHATHI X TMpPU ITOM

HUMCCT BUA!

1
) 2)
X 1 X X
II0TEC
HIIAJI HC 3aBUCUT OT KOOp,HI/IHaTBI
4. Cuma Toka MemsieTcs co BpeMeneM o nmneitnomy 3akony: | =K1 (K — xoncramra). Kaxoit sapsin
HepeHCCCH 10 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=[kidt.
0 0 |

5. TIOCTOSHHBI TOK TE€YeT IO MPOBOJHHUKY IIEPEMEHHOIO CEYCHMS.
CpaBHUTE BENUMYHHY IUIOTHOCTH TOKa B pa3HBIX y4yacTKax : |
MIPOBOJIHUKA: :

|

|

2) jl:jZ; ! :
3) J,> 1],

4) IJIOTHOCTDb TOKa HCOMPCACIICHA

6. DIeKTpUYIeCcKas MPOBOIUMOCTH MPOBOTHUKA U3MEPSICTCS B ...
1) Om™; 2) CumeHc; 3) CumeHc Mm; 4) CumeHnc/m.

7. DAEKTpUIECKOE COMTPOTUBICHNE TIPOBOJHUKA 3aBUCHT OT...
1) momepedHOro CeYeHHs U CHITBI TOKa,
2) ¢hopMBI IPOBOJTHHUKA U €TO AJTUHBI,
3) IUTMHBI, TUIOIIA/IY TTOTIEPEYHOT0 CEUSHUSI 1 MaTepraia IPOBOHHKA;
4) W30JIAIUA TTPOBOTHUKA.

8. I[J'Iﬂ ydaCTKa 1ICIiu, I/I306pa)K6HHOFO Ha PHUCYHKC MW BXOJAHMICTO B COCTaB 3aMKHYTOfI OCIIn,

o, =5B, @,=10B, &=5 B.Tok B uemu 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 — yIellbHas
MPOBOJIUMOCTH TOUYEK MTPOBOJHUKA. Y KaXKUTE MPABUIBHBIN OTBET:

1) 1> 0.
2) 02 > 0. |

|
QQZQ_ e

4) O oIpenennTh HEIb3S. N_/
|

11. 3akon OmMma nmns ywacTtka nenu, coxepxkamero S/C, umeer
BUJI (YKaXKUTE HETIPAaBUIIbHBII OTBET):

yj=c(E+E
3HCKTpI/I‘IeCKOFO T10J11 CTOpOHHI/IX CUI 1

), —p,=IR+¢; . || *

, E  —manpsokeHHOCTD
cm cm

) IR=¢p, —¢p, +¢.
4) R=1(p, —p, +¢)

12. Bropoe npasuiio Kupxroda s konrypa | umeer Bua:

|1(R1 + Re)+ Isz =& &

Kak BbIOpaHO HampasieHne 00xo1a KOHTypa? | |

1) mo wacoBoii cTpernke; 1 | | R
s

2) NPOTHB YaCOBOM CTPEIIKH;

3) nepneHANKYJISIPHO PUCYHKY, K HaM;

4) nepneHINKyYISIPHO PUCYHKY, OT Hac. - -

R

6

13. DnexTpornedka co CIUPAISIMH, PACCUYMTAHHBIMU Ha MomHocTH P, 1 P,, moakioueHa K HCTOYHHKY C

MOCTOSTHHBIM HampshKeHneM. B kakom ciydae oHa OyJeT BBIAENATh MEHBIITYIO MOIIIHOCTD:
1) npu mocieg0BaTEILHOM BKIIFOUCHUH CIIHpPAIeH;
2) mpu nmapajuIeIbHOM BKIIIOYEHUN CIHPANei;
3) MOIITHOCTH MPH MapAITIETFHOM U TIOCIIEI0BATEIFHOM BKIIOUEHUH OYAYT OJJMHAKOBEI;
4) maHHBIX IJIs1 OTBETa HEJOCTATOYHO.

14. Kakoe cooTHOLIEHUE HE ONMUCHIBAET 3aK0H J[xoyins — Jlenua?
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1) Q=17?Rt; 2 Q=[I’Rdt; 3 j=0F; 4) w=0cE’

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

P, uw P, (P, > P,), Bxuounin nocnenosarensHo. Ha kakoil M3 jamIodek BbLieIsieTcs Gonblias

MOIITHOCTb:
1) Ha nepBoii;
2) Ha BTOpOIi;
3) MOIITHOCTH OJTMHAKOBHIC;
4) maHHBIX IJIs1 OTBETa HEJOCTATOYHO.

16. DnekTpoHarpeBaTeNbHbIH MNPHOOP MOAKIOYEH K HCTOYHUMKY Toka ¢ OJC & u BHYTpeHHUM
conporusnenuemM . Ilpu kKakoMm 3HaYeHWHM CONPOTHBICHWS R mpubopa mone3Has MOLIHOCTh

MakcuManbHa? KakoBo npu atom 3Hauenne KI1/1?
1) R=r, 100%; 2) R —> o, 50%; 3) R=r,50%; 4) R — 0, 50%.

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

Hiz.r.

18. Hocurensamu 3apsiia B OTYIIPOBOIHUKAX ITPU IIPUMECHOHN MPOBOIMMOCTH MOTYT OBITH:
1) 3NeKTPOHBI U IBIPKHU B PABHBIX KOHLIEHTPALIMIX;
2) 2JIEKTPOHBI HJIH JIBIPKH;
3) HOHBL
4) KynepoBCKHUE IEKTPOHHBIE Maphl.

Tema 12. MarauTHoe moJje

Ba3osbrii ypoBenn: Tectni 1 — 20
IoBbIIEHHBIH ypoBeHb TecThI 21 - 27

=

1. MarnuThbiii MOoMenT pamkn ¢ Tokom P, = | S, e S — nnomans, oxpauennas Toxom; N —

€AMHUYHBINA OPT (HOpMalb K IJIOCKOCTH PaMKH). Y KaXKUTe HOMEpa MPABMWIBHBIX PUCYHKOB!

P, P, )
1) 2) 4) @
Pn !
I

2. Ilo TOHKOMY KpyroBOMYy IIPOBOIHUKY TE€YET TOK | . Kak HalNpaBJIEH BEKTOP HAaINPsKEHHOCTU
MAarHUTHOTO TTOJIS B IICHTPE OKPYKHOCTH?

1) neprieHANKYIISIPHO IIOCKOCTH JIKCTA «K HAM);
2) nepneHauKyJISIPHO TNIOCKOCTH JINCTA «OT HACY;

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. KBajpaTHas IUIOLIAKA CO CTOPOHOI & pacIoNoKeHa MepIeHIUKyIIIPHO K BekTopy B B 01HOpOIHOM

marauTHOM 1o71e. IToTok BekTopa B uepes nee pasen:

1) a’B: 2) 0; 3)%aZB; 4)iazB.

J2

—

5. Kpyr pamuyca R pacrmonoxen mapamnensao Bextropy B B oxsopommom marmurHOM mone. IToTok

BCKTOpa B YCpe3 HEI'O paBCH:

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

6. IIpoBOIHUK C TOKOM | HaxOJIUTCS B MarHUTHOM IMOJI€ C HHIOYyKUUEH B. IIpoBOIHUK JIEXKUT B
TUIOCKOCTH JIMCTA, TI0Jie — MepIeHANKYIsApHO Jucty. Cuma Ammepa, AeWCTBYrOIas Ha MPOBOTHUK,
HalpaBJcHa:

1) Bopago;

2) BIIEBO;

3) BBepX; / B
4) BHU3.

7. Kakoe U3 3alucaHHbIX BRIpaXKEHUM — cuiia Amrepa?

yF= al5B|:
) 0F =1|d7B];
4)d|f=[fl§]d?.

8. Kakoe yTBepknenne cripaBeyinBo?
1)Cuna Jlopenna He coBepiuaet padory;
2)Cuna JlopeHnia MEHSIET KHHETHYECKYIO SHEPTHIO YaCTHIIBI;
3)Cua JlopeHiia MeHSIET MOIYJIb CKOPOCTH YaCTHIIBI;
4)Cuna JlopeHa coHanpasieHa cO CKOPOCTBIO YaCTHUIIbI
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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
v
N OY
1
10. TTomoxuTenbHO 3apshDKEHHAST YacTHIA BIETENA B 3JICKTPHYECKOE IMOJEe KOHJCHCATOpa MapauielibHO

€ro o61<nazu<aM. 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 - WHAYKIUSA MAarHuTHOI'O I10JIA, g — IJIMHAa KOHTYpa, S - miomaab, OXBa4Y€HHasd KOHTYPOM. IToTok
BeKTOpa B pasen:

1) | BdS;
_l. B 4 A AA
2) J Bﬁdf; \\>
/ L
3) Hyn10; —

4) MOTOK ONPEAETUTH HENb3sl.

13. Pamka, comepkarias N BUTKOB, BpallaeTcsi B OJXHOPOIHOM MarHUTHOM mosie Bokpyr ocu OO’.

Bekrop B nepnenaukynsapen ocu OO’, panuyc Butka — & . B pamke masogurcs DJIC, paBHas:

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

CUeT:
1) cunbl AMriepa, ACHCTBYIOIIEH Ha 3TOT 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:

dd dl dl dl
De=—"-; 2)e=-L—; 3) &, =~ 2_1; 4) &, =— 2_2'
AT AT Ve ="heTg Wy

16. Ecan YBCIMYUBATh MHAYKTUBHOCTb 3aMKHYTOI'O KOHTYypa C HCU3MCHHBIM I10 CHUJIE€ TOKOM, TO TOK

CaMOWHIYKIIAH:

1) Teuet B CTOPOHY TOKA B KOHTYPE;

2) Te4eT NPOTHB TOKa B KOHTYPE;

3) He BO3HMKAET;

4) 1m0 3TUM TaHHBIM OTIPEIEIUTh €r0 HAIPABIEHUE HEBO3MOKHO.

17. CoOcTBeHHas SHEPrUs TOKA MOJCUNTHIBACTCS 110 (hopMyJie:
L2 LI? )
1) L,L1,; 2) P 3) — 4 LI,

18. IIpoBosiouHas pamMkKa HAaXOJWUTCS B MAarHUTHOM TIOJIe, MEPHEHAUKYJISPHOM K IJIOCKOCTH PaMKH.
VKaXHTe HOMEpa PUCYHKOB, I HPABHIIGHO MTOKA3aHO HATPABICHUE HHIyLMPOBAHHOrO Toka | mpu

BBIKJIFOUCHHUH MAarHUTHOTI'O ITOJIA.

1 2 3 4
®B ) ) ) @B ) @B

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

g I

1)I:E1—eR ; L R
YL

£ -t
) l=—ekr;
JI=Re /

,Lt

3)I:£eR—1; I%

R E

L

Hl=2{14e"
R

20. Ilpu pa3MbIKaHUH KJII0Ya HHIYIUPOBAHHBIA TOK B KaTYIIKE:
1) Teuer BrpaBo;

2) TeYeT BJIEBO;

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

21. VYV guamargeruka:

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

22. Kakoe yTBepkICHUE CIPABEIIUBO JISi MATHUTHBIX MOJICH B BEIIECTBE?
D)IToTok BekTOpa HAPSHKEHHOCTH MAarHATHOTO ITOJIS Yepe3 3aMKHYTYIO TIOBEPXHOCTh PaBEH HYIIIO;
2)IToTOK BEKTOpa HHAYKIIMH MATHUTHOTO MOJISI Y€PE3 3aMKHYTYIO TTOBEPXHOCTh PABCH HYIIIO;
3)[1oTok BeKTOpa WHAYKIIMK MAarHUTHOTO TOJIS Yepe3 3aMKHYTYIO TTOBEPXHOCTh MPOIMOPIIMOHANICH
anredpandeckoil cyMMe TOKOB, MTPOTEKAIOIINX Yepe3 3Ty MOBEPXHOCTh;
4)IToTok BekTOpa HANMPSHKEHHOCTH MArHUTHOTO TIONIA Yepe3 3aMKHYTYH) TOBEPXHOCTh paBeH
aIre0panveckoil CyMMe TOKOB, MPOTEKAIOIIUX YePe3 Ty MOBEPXHOCTE.

23. MarauTHas IIPOHUIIAEMOCTD U MarHUTHas BOCIIPMUMYNBOCTD BEMICCTBA CBA3aHbI COOTHOLICHUEM:
1+ . 1 . /,l 1 . /,l 1
NWH=LT X NHU=L—X = =T
: : 3 y rx,

24. Kakoe yTBep:KI€HHUE CIIPABEAJIMBO JJI1 MATHUTHBIX MOJIEH B BelleCTBE?
1)IIupkymsius BeKTOopa HAMPs>KEHHOCTH MAarHUTHOTO TIOJIS IO 3aMKHYTOMY KOHTYPY paBHA HYIIIO;
2)[upKynsaius BeKTOpa UHAYKIIME MaTHUTHOTO TIOJIS TI0 3aMKHYTOMY KOHTYPY paBHa HYIIIO;
3)LupKyssitysi BEKTOpa MHIYKIMUA MArHUTHOTO MOJIS [0 3aMKHYTOMY KOHTYPY HPONOpIHOHAIbHA
areOpanveckol CyMMe TOKOB MPOBOJMMOCTH, MPOTEKAOIIUX Yepe3 IUIOMAAKY, OTpaHUICHHYIO
3THUM KOHTYPOM;
4)Uupkynsauusi BEKTOpa HaNpsDKEHHOCTH MAarHUTHOTO IOJIA IO 3aMKHYTOMY KOHTYPY paBHA
are0Opanvyeckol CyMMe TOKOB MPOBOJMMOCTH, NMPOTEKAOIINX Yepe3 IUIOIIAAKY, OTPaHUYCHHYIO
3THUM KOHTYPOM.

25.Y deppomarneruka:

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

26. Y mapamarHeTHka:

1) u>1; 2) u<l; 3) u>>1; 4) u=0.
27. Iletns ructepe3nca UMEET MECTO:

1) B mapaMarseTHkax;

2) B IMaMarHeTuKax;

3) B peppoMarueTrkax;

4) He BO3HHMKAET B MEPEUNCIEHHBIX BEIIECTBAX.

Tema 13. IlepeMeHHBII YJIeKTPHYECKHI TOK. YpaBHeHus MakcBesia.

Ba3oBblii ypoBeHb: TecThbl 1 — 6
IloBbiIeHHBIH ypoBeHb TecThI 7 - 10

1. Ha BekropHoii amarpamme mokasan Tok |, uepes ommueckoe comporusienne. Hanpspkenue Ha

COIIPOTHUBJICHUU — 3TO BEKTOP:
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1)U,;
2)U,;
3 U.;

4) oTIpeAeNUTh ATO HAIPSHKCHHUE HEITb3S.

2. Ha BekTOpHOI auarpaMMe MOKa3aHbl TOK B IENK M HaMpspKeHHEe HA Bxojae. CpaBHHUTE aMILIUTY/IHBIC
3HAYCHUS HaTPSHKESHYSI Ha
KOHJICHCATOpe U, u Ha R

L C
HHAYKTUBHOCTHU U L . U —NWYY\—{ }—

HuU.>U;
2)U. <U;
U, =U;

4) CpaBHUTD HEJB34.

3. Moayiib KOMIUIEKCHOTO COIIPOTUBIIEHUS LIEIIH PABEH:!

1) R—i—i;
oC R C

2) JR? +(L/&@CY ; N
5 VR (@CY -

4) R?* —(L/@wC)". B —

4. Ha BeKTOpHOﬁ AuarpaMmMe 1OKa3aHO HAlPSKCHUE Ha COIIPOTUBJIICHUU U R Tok Uepe3 NHAYKTUBHOCTD

— OTO BEKTOP:

1) Il’ UR

2) 1.

) 1, 8

3) l; I I,

A
v

4) Tok yepe3 HHAYKTHBHOCTH HE N300paKeH.

5. Tok, meicTByroIIee 3HaYEHNE KOTOPOTO PaBHO 5 A, TEUET Uepe3 pe3ucTop, NCHCTBYIOIIEE 3HAUCHUE
HaIpspKeHUs: Ha KoTopoM 5 B. MomiHoCTb, BBIAENAIONIAsICS B KOHACHCATOPE, paBHa:

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

6. B MOMEHT pe3oHaHCa TOKOB BhINOJHAETCA cineayromee coorHomenue (U R U L U ¢ — aMILIUTY bl

HaNpspKEHUN Ha pe3UucTope, KaTylIKe, KOHIAEHCATOPE; U - aMIUTUTY/Ia HalpsDKEHUS Ha TeHeparope). (
U, =0):
Hnu,=U; )U, =U; 3y U, =U; 4HU. =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)U:—1 : 2)1)=L' 3)U=E; 4) L = \[& L1

Jeotioer” Jeu n

BriOpats HenpasuibHblil omeeni.

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

1)I:|—m,U:U—m;

2 2

2)1=2-1_,U -

3 1=+2-1,,U, =21,
U

Hl_ =21,

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

1)<]5I:Idr:J.Td§;
L S
- . oD, .-
2) PHdI = +—)-dS;
)cf !(J =)
S . oD, -
3) pHAS = | (J +—)-dI ;
)25 {(J )
8 $(H +8—D)-dfzj]d§.
L ol S
Tema 14. I'eomeTprueckasi ONTUKA

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

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

Kakas TiH3a NCTI0NIb30BaIach U KaKOE M300payKeHHE IIPU STOM ITOIY4HIIOCH;

A

I nasnas onmuueckas oco
e A'

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

2) JIunza cobuparorias, n300pakeHre MHUMOE, 00paTHOE, YBEIINIEHHOE;

3) JIunza cobuparoras, n300paxxeHne AeHCTBUTENBHOE, 00paTHOE, YBETHUEHHOE;
4) JIunza cobuparoimias, u300paxeHue JeHCTBUTENBHOE, 00paTHOE, YMEHBIIIEHHOE.

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

3)D= \/Dl'Dz ;
#)D= D?+D) .

3. Jlyna maeT uzoOpakeHue:
1) yBenmuueHHOE, MHUMOE;
2) yBeNIM4YeHHOE, IEHCTBUTEIHHOE;
3) yMEHbBIIICHHOE, MHUMOE;
4) yMeHBIIIEHHOE, eHCTBUTEIBHOE.

4. OnTraeckas cvina THH3B D BerauciseTcs mo Gpopmye:

1 1
1)D= (n'l)(ﬁ + R_);
1 2

1 1

2p=01(F T )

1 1

—(—+—).
3) D =n?( RZ),

Rl
1

1

_ — +—
4) D = (n+1)( Rl R2 )-

5. BorHOBast TOBEPXHOCTS - 3TO:

1) reomeTpudecKoe MECTO TOUEK CPeJbl, COOTBETCTBYIOLINI MUHUMAIbHBIM 3HAYCHHSIM

aMIUTATYTBI KOJIeOaHuii,

2) reoOMETPUICCKOC MECTO TOYCK CPCAbl, COOTBCTCTBYIOIINX MAKCUMAJIbHBIM 3HAUYCHUAM

aMIUTATY /1Bl KOJIeOaHuil;

3) rpanuIa pasaena 2-x cpel, BI0JIb KOTOPO# paclpoCTpaHsIeTCs BOJTHA,
4) reOMETPUIECKOE MECTO TOYEK CPE/Ibl, B KOTOPBIX (pa3a BOJHBI KMEET OJHO U TO K€ 3HAUYCHHE B

paccmaTpuBaeMblii MOMEHT BPEMEHU.

6. Kakas u3 MPUBCACHHBIX IIPU3M IMO3BOJIACT MOJYYNUTH O6paH.I€HI/Ie CBETOBOI'O nyqa?

1

e — .
.2

=3

1
_—
—_=-h12 12 .2
- e —_— 5
- 3 7
a o

4) d.

Sl

1) a; 2) b; 3)¢;
7. OTHOCHUTENBHBIN ITIOKA3aTENb MPCJIOMIJICHUS BCIICCTBA N21 OIMpeaACIACTCA 11O (bOpMyJ'ICZ
sin o
Dny=—T—"";
)™ Gin S\ i
sini
2 Npu= 1«
sin 70
sinr
3nau= "
sSin i
sin g
4) Ni2= ", .
SIN 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):

1) 2-1077 23107 3451077 461077,

9. lnrHa CBETOBOM BOJIHBI A B BAKYyMeE ONpeAessieTcs mo Gpopmyie:
(Vv —gacrora, N — MoKa3aTesb MPETOMIICHHS)

1% C C
HA="; ny A=cn: ) A=—; Hl=—"
c v n

10. JIyu cBeTa magaeT Ha IJIOCKOE CTEKJIO € TIOKa3aTeNeM MpeIoMIIeHHUs paBHBIM N. OTpaskeHHBIH Ty4
MEPHEHANKYJIPEH 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
MPOXO’KACHUH Yepe3 IPaHuUIly BO3AYX - CTEKJIO:

1) He u3MeHsercs;

2) ysenuuuBaercs B 1,5 pasa;

3) ymenbiaercs B 1,5 pasa;

4) yBenuuuBaetcs B 3 pasa.

12. CxopocTs cBeTa B cTekiie B 1,5 paza MeHbIe, 9eM B Bo3ayxe. CHHYC yTiia MOJTHOTO BHYTPEHHETO
OTpa’KeHHUs PaBEH:
1) 0,5; 2) 0,75; 3) 1,5 4) 2/3.

13. OTpakeHHBIH OT CTEKJIA JIyd TIOITHOCTHIO MONspr30BaH nipu yriie npenomierus 30°. [Tokazarens
IIPEIOMIIEHHS] CTEKJIA PABEH:

3
1)\/5; 2) 1.5; 3) \/g; 4) %

14. JIyd cBeTa BBIXOJIUT U3 CTEKJIa B BakyyM. [IpenenbHbIil yron mosHoro orpaxenus pasex 30°.
CkopocTh CBeTa B CTeKIIe paBHa ( B M/C):
1) 3108, 2) 2:108, 3) 1,5108; 4) 1108,

15. Cger nmazaer Ha MOBEPXHOCTH AUAIEKTPUKA C TTOKazaTeneM mpenomieHus N moxg yriaom o .
OKa3aock, 4TO yroj MEXIy OTPaKEHHBIM U IIPEJIOMIICHHBIM Tydamu paseH 90°. Yron nagenus o
paBeH:

1) sina=n; 2) tga=n; 3) cosax=n; 4) ctga =n.

Tema 15. BoainoBasi onTuka.

Ba3oBbiii ypoBenb: Tectn 1 — 18
IoBbIIeHHBIH ypoBeHb TecThl 19 - 25

1. CoOTHOIIIEHHE MEXTY MOAYJISIMH JIEKTPUUIECKOI'O M MArHUTHOTO BEKTOPOB (YKQKUTE MPaBUIIbHbIC
OTBETHI):

H /,Uﬂo
1) E=VB; 2) E=VH; 3) E=———; 4 E=H_|—.
VE0E Y &€&

2. SIBnenue, noKa3bpIBaIOLIEE MIONEPEUYHOCTD NEKTPOMArHUTHBIX BOJIH:
1) orpaxeHue;
2) nudpakims;
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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) 310713, 3) 4.10714. 4)2-10715,

5. DnexTpomaranTHas BoiHA ¢ gactoTtoi 10 MI'T paciipocTpaHseTcs B BaKyyMme. 3a BpeMsi IeCATH
MOJIHBIX KOJICOAHUH (PPOHT BOJIHBI PACIIPOCTPAHUTCS Ha (B M):
1) 200; 2) 300; 3) 500; 4) 1000.

6. OnTuyecKo ATMHOM MyTH HA3bIBAIOT:
!
10/ 2)/-n; 3) —; 4) [ -n
n
(! — nmea myTH cBeta B cpenie, N — aGCOMOTHBII MOKa3aTeNb IPETOMICHNS).

7. OnTHYECKOM Pa3HOCTHIO XO/a HA3hIBAIOT:
1) ¢,n, —¢.n;
2) (62 - gl)(nz - nl);
3) 6—2 — é ;
n2 n
4 0n, —0,n,.

1

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 IBYX KOT€PEHTHBIX BOJIH BhIpakaeTcsi pOpMYJION:
(A - orrTruecKast pa3HOCTh X0/1a BOJIH)

27 A T
il -2 A - 27TAA - A
1) 8 P 2) 8 P 3)6 ; 4) A

10. UnTepdepennus ceeta - 3T0:
1) 3aBHCHMOCTB TIOKa3aTeNs MPETOMIICHHUS BEIIECTBA OT YaCTOTHI CBETA;
2) pe3yJbTaT HAJIOKCHHUS KOTEPEHTHBIX BOJIH;
3) pa3ioXeHue CBETA B CIIEKTP MOCIIE MPETOMIICHHUS;
4) mpeuMyIIIeCTBEHHAs] OPUEHTALIUS TUIOCKOCTH KOJIeOaHU it CBETOBO# BOJIHBI.

11. SIBnenue, koTopoe 0OBACHsIETCS MHTEphEPECHIINEH CBeTA:
1) oTpaskeHHE OT TPaHUIIBI pa3zesa 2-X Cpe/;
2) pa3IoKeHHE CBETA B CIIEKTP TOCIIC TIPEIIOMIICHISI Ha TPAHMIIEC 2-X CPE;

3) paaykHasi OKpacka MBUIbHBIX ITy3bIPEii;
4) pagyra.

12. YcnoBusi, HEOOX0AUMBIE 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?*=;

2

22
4) asing = i(2m+1)7 .

17. Crenenn nossipu3anuu ceera P Beruucisercs no gpopmyse:

I max I min

nHprP= ;
I max_i_I min
2 2
| max_l min
2)P= 2 2 ;
I max-'_I min

3) P= (Imax - Imin)(lmax + Imin);
J—

max min

+ |

4) P = I
max min
18. Ha coBepiieHHBIN noaspu3aTop NajaeT MoJsIpU30BaHHBIN IO KPYTY CBET, MHTEHCUBHOCTh KOTOPOIO

pasHa lo. IHTEeHCUBHOCTD cBeTa 3a nosisipuzaropoM | Oyner paBHa
1) Y |o X 2) V) |o; 3) % |o; 4) |o.

19. Vroa Mex Iy IIOCKOCTSIMH MPOIMYCKAHUS MOJAPU3aTOpa U aHanu3atopa paseH 45°. Eciu yron
YBECJINYHUTH 1O 600, TO MHTCHCUBHOCTL CBETA, BBIXOJAIICTO U3 aHAJIM3aTOpa YMCHBIIINIIACH B!
1) 2/3 pa3a; 2) 1/2 pa3a; 3) 2 paza; 4) 3/2 paza.
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20. EcTecTBEeHHBII CBET HHTEHCUBHOCTH | 0 TaIaeT Ha CHCTEMY JBYX HOISAPOMIOB, MPOIyCKHbIE

HaIIpaBJIeHUs KOTOPBIX 00pasytoT yron 45°, IHTeHCHMBHOCTB MPOLIE/IIETO CBETA PABHA:

lo . lo . lo .
11 g 2) | 2 3) 1 x 4) 1.

21. OTpakeHHBIH Ty4 OyIeT MOJTHOCTHIO MOJSPU30BAHHBIM €CIIH:

1) sine=sini; S

2) sini = cos r; i B S

3) sina =sing;

Ntgi=na 1 ¢

2

SH

22. CeeT majiacT Ha MOBEPXHOCTh AMIJICKTPUKA C MIOKa3aresieM mpeiomieHus N mox yriaom bproctepa.

KakoB mmpu 3TOM yroj MeXAy OTpa’keHHBIM U MPEJIOMIICHHBIM JTy4amu?
1) 45°; 2) 90°; 3) 30°; 4) 120°,

23. Yron IMOBOPOTA IJIOCKOCTHU NOJAPU3ALUA P AJId ONTUYCCKU aKTUBHBIX KPUCTAIJIOB U YHUCTBIX

JKUIKOCTEH BBIYMCIIAETCS IO (hopMyie:
1) o= od; 2) p= oCd,; 3) ¢ = #Cd?% 4) ¢ = aCd%

24. Db dexr Keppa 3axinrouaercs B TO, YTO MIPHU NOMEIICHHA HEKOTOPHIX BELIECTB B AIEKTPHUYECKOE TOJIE:

1) B BemecTBE BO3BHUKACT aHU30TPOIHUS M KaK CJICJCTBUE TBOWHOE JIyUETPEIIOMIICHHE;

2) BEIIECTBO CTAHOBUTCS ONTHYECKH aKTUBHBIM U KaK CIICJICTBHAE MOBOPAYUBAET IUIOCKOCTh
MOJIAPU3AIIMH ITPY ITPOXOXKIACHUHU Yepe3 HEro MIIOCKO MOJISIPU30BAaHHOTO CBETA;

3) B BemiecTBe HAOIIOAAETCS AUCTIEPCHS CBETOBBIX Jydeii;

4) B BemecTBe HaOIOMaeTCs HHTEPhEPEHITHSI.

25. 3aKkoH ocJia0JieHus CBETa B BEIIECTBE BhIPAXKACTCS (POPMYIION:

1)1 = e
2= | 2 max— 1% min
I 2 max+ | > min
|2
= cos? Q'
4) 1 = 12/4n/

Tema 16. TemioBoe n3ayuenne. KBaHToBasg ONTHKA.

Ba3zoBblii ypoBeHnb: Tecthbl 1 — 15
IloBbIIeHHBIH ypoBeHb TecThl 16 - 21

1. TermoBoe M3Ty4eHHE O0NAAET CIAEAYIOIINMU CBOMCTBAMHU:
1) coBepmaercs 3a cueT BHyTPeHHeil JHEPIHH BelIeCTBA; XapaKTePU3yeTcsl CIVIOMIHBIM
CIEKTPOM; SIBJISIeTCS PABHOBECHBIM M3JIy4YeHHeM,
2) coBepIIaeTCs 32 CUST BHEIIHUX HCTOYHUKOB SHEPIUH; XapaKTEPU3YETCs TUCKPETHBIM
CIIEKTPOM; SIBIISIETCS PAaBHOBECHBIM M3ITyUCHHUEM;

3) COBCPIIACTCA 3a CUCT BHYTpeHHCﬁ OHCPTHHU BCHICCTBA; XaPAKTCPU3YCTCA CIUIOIIHBIM CIICKTPOM;

SBJISIETCA HEPABHOBECHBIM U3TYUYEHUEM;
4) coBepiIaeTcs 3a CUET BHYTPEHHEH SHEPTHH BENIECTBA; XapaKTEPU3YETCS TUCKPETHBIM
CIIEKTPOM; SIBIIIETCSI HEPABHOBECHBIM U3yUYECHUEM.
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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, cnocobHOE MOTJIOIATh OJHOCTBIO Maaoliee Ha HEeT0 N3Ty4eHUE ONpeleIeHHON THHBI
BOJIHBI.

3. 3akon Kupxroda nmeer BuI:

R

1) nT = rv,T ;
Ax

2) i = rvT ;
RV,T '

R
3) j “LdT =1,
T

T

4) I Rr dv=r,..

T

4. YuausepcanbHas ¢yHkuust Kupxroda sto:
1) uHTErpaNbHAs SHEPreTHIECKast CBETUMOCTh a0COIIOTHO YEPHOTO TelIa;
2) crieKTpalbHas SHepreTudeckas CBETUMOCTh a0COIIOTHO YEPHOT'O Tela;
3) cniekTpa/ibHas IOTHOCTH YJHEPreTHYeCKOi CBeTUMOCTH a0COJIIOTHO YEPHOI0 TeJa;
4) criekTpalibHas MOTJIoMaTeNbHas CIIOCOOHOCTH Tela.

5. 3akoHn Credana-bonbiiMana umeeT BUJI:

)R, =oT*; ZMmaﬁE: r, =oT; 4)/1min=2.
' T ' T
6. 3akoH cMelenusa BuHa nmeeTt BULI:
—oT* =oT*
pyRe=oT". 2 zg; glr =0T i, :Tﬂz.

7. CornacHo rumnotese Ilnanka:
1) sHeprus J000# CHCTEMBI MOYKET U3MEHATHCS TOJIBKO HEMPEPBIBHO;
2) 3Heprus J000ii cuCTEMbI MOKET H3MEHATHLCS TOJLKO JUCKPETHO;
3) sHeprus a000¥ CHCTEMBI MOKET U3MEHSTHCS HEMPEPBHIBHO MIIH TUCKPETHO;
4) sHeprus CUCTEMBI HE U3MEHSETCS M paBHa rmoctosiHHou [lranka.

8. SIBnenue BHemHero hotoddhdexra 3aKimoyaeTcs B:
1) BBIpbIBaHNH 3JIEKTPOHOB U3 BelleCTBA MO/ JeiiCTBHEM CBeTa;
2) ucryckanuu (OTOHOB BEIIECTBOM I10]1 IEHCTBHUEM JIEKTPHUYECKOTO TOJIS;
3) mepexoax 3MeKTPOHOB U3 CBA3AHHBIX COCTOSHHM B CBOOO/IHEBIE;
4) CTIOHTaHHOM H3TyYeHHUH CBETA.

9. Bropoii 3akoH GhoToddderta GopMyIHpyeTcs Kak:
1) MakcuMaTbHasI HAa4aJIbHAS CKOPOCTH ()OTOIIEKTPOHOB 3aBUCHT OT YaCTOTHI MMaIal0NIEeT0 CBETa 1
OT €ro UHTEHCUBHOCTH;
2) MakcUMalbHas HaYaJbHasl CKOPOCTH (DOTORJEKTPOHOB 3aBUCUT OT HHTEHCUBHOCTH MAAAI0LIETO
CBETa U HE 3aBUCHUT OT €r0 YaCTOTEHI;
3) MakcMMAaJIbHAasl HAYAJIbHASI CKOPOCTH ()OTO3JIEKTPOHOB 3aBHCHT OT YaCTOThI MAJAI0IIEr0
CBeTa W He 3aBHCHT OT ero HHTEeHCUBHOCTH;
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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

2
1) hv:A+mU%;

2

m
2) hy = A— —max .
2
3) hv = A+mv?2, ;
mu?

4) hy =U, +—oma
2

14. Moxer i1 ipoucxoauTh GoTo3PPeKT Ha CBOOOTHOM IJIEKTPOHE?
1) Her;
2) na, MOXKET BCer/a,
3) na, eciiv 4acToTa cBeTa 0OJIbIIe KpacHOU rpaHuiibl poTodddekra;
4) na, eciy CKOPOCTh JIEKTPOHA MEHBIIIE CKOPOCTH CBETA.

15. 3anep>x<HBa}0Luee HAIIPsKEHUEC OMPEACIACTCS U3 BBIPAKCHUA:

2
1) mo =eU,..;
2
muU?
2) — M —eE;
2

3) ABLIX — eU s ;
h

16. Dueprus poToHa onpenensiercs No Gopmyie:

1) E=hv; 2) E=hA; 3y E=hv; 4) E=nA.

17. Ummynsc ¢hoToHA onpeesseTcs mo popmyJie:
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h h
) p=—; 2) p=hAi; 3 p=hl; 4) p=—.
)P 2 ) P ) P )P P

18. JlaBnenue cBeTa Ha MOBEPXHOCTH ONpeiesieTcs no ¢popmyie (BEIOpaTh HEMPaBUIIBHBIA OTBET):

0 p=<1+p)h{N ;

E
2)D=;fﬂ+p%

3) p=w(l+p);
4) p=wp.

19. N3znyuenue BaBunoBa-UepeHkoBa BO3HUKACT B CPEJIC MPH:
1) ABM>KEHUU YACTHIIBI C TOCTOSTHHON CKOPOCTBIO U B CPEJIE;
2) ABMKCHUU YaCTHUIIBI C MOCTOSIHHON CKOPOCTBIO0 L OoJbIne (a30Boif CKOPOCTH CBETA B 3TOU
cpexe;
3) ABMKEHUH 3apsHKEHHON YaCTHIIBI C TIOCTOSTHHONW CKOPOCTBIO U B CPEJIE;
4) ABWKEHUU 3apsHKEHHON YaCTHUIIBI C TOCTOSTHHOW CKOPOCTBIO U 00JIbie (ha30BOH CKOPOCTH CBETA
B 3TOM cpene.

20. dusnueckas cynHocTh 3hdexra KomnToHa 3aKIr04aeTcst B CIACAYIONICM:
1) [Mpoucxoaut paccesiHue PSHTTCHOBCKUX KBAHTOB HAa CBOOOIHBIX 3JICKTPOHAX C N3MECHEHHUEM
YJaCTOTHI B CTOPOHY YMEHbBIIICHHUS;
2) ®oTOHBI BBIOMBAIOT 3JICKTPOHBI C TOBEPXHOCTH MaTepHala Mpy NaJeHHH Ha HETo;
3) PenTreHoBckue KBaHTH HOHU3UPYIOT KPUCTANINYECKYIO PEIIETKY;
4) PeHTreHOBCKHE KBAaHThI PACCEUBAIOTCS HA CBOOOIHBIX DJICKTPOHAX C M3MECHEHHEM [UTHHBI BOJIHBI
B CTOPOHY YMEHBIIICHUSI.

21. KopnyckynsipHO-BOJIHOBOM Ayaju3M 3TO:

1) mpeoOpa3zoBaHue YaCTHUIIBI B BOJIHY IIPH ITPOXOXKACHUHU Y€pe3 CBEPXMOIIIHOE MarHUTHOE T10JIE B
HaIlpaBJICHUH, NIEPIEHIUKYISIPHOM K BEKTOPY MAarHUTHON MHyKLINUU;

2) npeobpa3zoBaHKE BOJIHBI B YACTHILYy IPU MPOXOXKIECHUN Y€pe3 CBEPXMOIIHOE MarHUTHOE T0JIE B
HaIPaBJIEHUH, EPIECHANKYIIIPHOM K BEKTOPY MarHUTHOW MHAYKIINU;

3) nBOMCTBEHHAs MMPUPO/IA BCEX YACTHII, 3aKITFOYAOIIASCS B OJJHOBPEMEHHOM 00JIalaHUHU KaK
KOPITYCKYJIIPHBIMH, TaK U BOJTHOBBIMHU CBOWCTBaMU;

4) yBeNuueHUE AJIMHBI BOJHBI AJIEKTPOMArHUTHOTO M3JTyYCHHS B J[Ba pa3a MpH MPOX0XKICHHU Yepes3
AHU30TPOITHOE BEIIECTBO.

Tema 17. Dj1eMeHTbI KBAHTOBOI MEXaHUKH.

Bazosblii ypoBenb: Tects 1 — 10
IloBbIIeHHBIH ypoBeHb TecThl 11 - 16

1. BonHOBas mpupoa cripaBeaanBa s
1) Tonbko GoTOHOB;
2) (OTOHOB M AIIEKTPOHOB;
3) ¢OTOHOB, AMEKTPOHOB M HEHTPOHOB;
4) ns BCcex MUKPOYacTHIL.

2. JInmHa BosHEI fie-bpoiins onpenensiercs mo hopMye:

=" 2) A= m; S Hi="_
mo mc mo mc
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3. BotHOBBIE CBOMCTBA YacTHI] OMUCHIBAOTCS hopmyitoit JIyu ne bpoiis.
Haubonp1eit 1uHBI BOJIHBI IPH OJJTMHAKOBBIX CKOPOCTSX ABMKEHHS 00JIaAaeT:
1) snexTpoH; 2) IpOTOH; 3) HeWTpoH; 4) o — yactuna.

4. CoryacHO COOTHOITICHUIO HeompeaeIeHHocTeH I efizenbepra:
1) MEUKpoOYaCTHIIAa HE MOKET HMETh OJTHOBPEMEHHO U ONpPeeJIeHHYI0 KOOPIUHATY,
omnpe/eeHHYI0 COOTBETCTBYIONIYI MPOEKIUI0 UMITYJIbCA;
2) MHUKPOYACTHIA MOXKET UMETh OJJHOBPEMEHHO U OIPEJICIICHHYIO KOOPAWHATY, U ONPEACTICHHYIO
COOTBETCTBYIOIIYIO MTPOCKIIUIO UMITYJIbCA;
3) MUKpOYACTHUIIA MOXKET UMETh OJHOBPEMEHHO TOJIBKO JIBE OTPEACICHHBIC KOOPIUHATHI;
4) MUKpOYACTHIA MOXKET UMETh OJJHOBPEMEHHO TOJILKO TPU OMPEICICHHBIX MPOSKITUA UMITYJIbCA.

5. CooTHollieHUE HeonpeaeaeHHOCTe [ eii3eHOepra nMeeT BUI:
1) ABAD; >N, AOAB, > h, AZAD, > h;

2) ABAB, <h, AOAD, <h, AZAS, <h;
3)6-8,<h, 6-8,<h, 7-0,<h;
4) ABAD; > h, AOAS, > h, AZAD, > T .

6. B uem ¢usndecknii cMbIcT BOJIHOBOM (PyHKIIMU:
1) kBagpaT MOy BOTHOBOH (PYHKIIMH UMEET CMBICI IUIOTHOCTH BEPOSTHOCTH HAXOXKICHUS

YaCTHUIIBI B TaHHOM TOYKE;

2) MOJyJb BOTHOBOW (DYHKIIMM 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 BUJL:

1) [ly [ av =1; Z)deV:l; 3)j|y/|2dvzo; 4)jy/dvzo.
v Y % %

8. 3amana mucu-¢yakums W(X,Y,z) uacruipl. Kakoe W3 NpHBEAEHHBIX BBIPAXKCHHI ONpEAEIsieT
BEpOSATHOCTH P Toro, uT0 YacTHia OyneT oOHapyxeHa B 00béme dV?

2
;) [P 2)
\Y

1) I|‘P(x, y,2) v 2) (x vy 2) L A% y,z)‘z V.

9. YpaBuenue lllpeauarepa umeeT BUA:
2
1) —h—A‘P+U‘P = iha—\P ;
2m ot

2
2) —h—A‘I’—U‘I’:iha—\P;
2m ot

2
3) 7 Awruw =_iha_\11;
2m ot

2
4) Iy iuaw —in?Y
2m ot

10. YpaBuenue Ulpenunrepa a1 4acTULbI B HOTEHUUAIBLHOM I0JIE SIpa UMEET BU:
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d’y 2m ma? X*
D) g Tz E-Tp W0
m 26’
Ay +—(E+ =0;
3) 2V h? ( Are, W
d’y  2m
4) dxz + h2 El//_o

11. CranmmonapubiM ypaBaeHueM lllpeamnarepa s TMHERHOTO TAPMOHUYECKOTO OCIAIUIATOPA UMEET

BUI:

e2

l)Al//+ (E+ —— )y =0;
Are ¥
d’y  2m
2 +—Ey =0;
A

2m

dl// 2m
dx?

ma)o

— (E- )l// 0.

12. CranmoHapHbIe COCTOSIHUSI B KBAHTOBOM (DU3HKE 3TO:

1) cocToSIHHSI C TIOCTOSTHHOM MacCoii;
2) COCTOAHUA B KOTOPBIX BCC Ha6JIIOILaeMI>IC (I)I/I?,I/I‘IGCKI/IG BCJIMYUHBI HE 3aBUCAT OT KOOPAWHAT,

3) cocTosiHHsA, B KOTOPBIX BCe HaOMIoAaeMble pu3ndeckre BeTMUMHBI 3aBUCAT TOJIBKO OT BPEMEHH;

4) COCTOAHMA, B KOTOPbIX BCe Ha6mop,aefv\b|e ¢VI3VI‘-I€CKVI€ Be€/INYNHbI He 3aBUCAT OT BPEMEHN.

13. Kakne 3HaYeHUST MOXKET IPUHUMATE SHEPTUS CBOOOTHOM YaCTHIIHI?

1) J100bIe;
2) TUCKPETHEIE;
232
T°h®
3) B COOTBETCTBHH C BhIpakeHueM: E, = SYNE n-;
m

4) sHeprus cBOOOIHON YaCTHIIBI HEOTpeIeIEHHA.

14. TynHenbHbIH 3G deEKT 3TO:

1) BO3HUKHOBEHHUE Oapbepa MPH yBEIMUCHUN SHEPTHH YaCTHILIbI;
2) MPOXOXKICHNE YaCTHIl CKBO3b MTOTCHIIMAIBHBIN Oaphep B Cllydae, KOTaa SHEPIUs YaCTHIIbI

MEHBIII€ BBICOTHI ITOTEHIIHAILHOTO Oapbepa;
3) BO3HUKHOBEHHE TYHHEJIS B CIIy4ae, KOTJa SHEPTHs YaCTHIIBI OOJIBIIE BRICOTHI MOTEHI[UAIIEHOTO

Oapbepa;
4) IpoX0XkKIeHNE YaCTHI] CKBO3b IMOTECHIMATIBHBIN Oaphep B CiTydae, KOTja SHEPTUsl YaCTUIBI
00JIbIIIE BBICOTHI IIOTEHIMATBLHOTO Oaphepa.

15. Kakue MUKPOYACTHULBI ABJIAKOTCA CBO6OZIHI)IMI/I OCHOBHBIMM HOCHUTEIISIMM 3apsiia B IIOJIyIIPOBOJHHUKE N

— tumna?

1) BasieHTHBIE JIEKTPOHBI IPUMECHBIX aTOMOB;

2) BaneHTHbIE 371€KTPOHBI aTOMOB OCHOBHOTO BEIIECTBA;
3) KBasuuacTuip! IbIpKA aTOMOB OCHOBHOTO BEIIIECTBA;
4) KBaznuacTHLbI ABIPKH IPUMECHBIX 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) OIMCBIBAIOIICH CEpUU CIEKTPAIBHBIX JIMHUN aTOMA BOJOPOJA:
m n

1) m=2n; 2) n=2m; 3ym=n+1, 4Hhn=m+1.

3. JIuHeH4aThIi XapaKkTep CIIEKTPOB U3MYUYSHHS 00yCIIOBIICH:

1) Hu4eM He 00yCIIOBIICH:

2) HalIMYUeM MPOTOHOB B S/IpE aToMa;

3) HaIMYKeM HEHTPOHOB B sI/Ipe aTOMa;

4) HaJIM4Me CTALMOHAPHBIX COCTOSIHUH aToMa.

4. Kakas 3 npuBeIEHHBIX (OPMYJ COOTBETCTBYET BHIMMOMN YaCTH CIIEKTPA U3ITyUeHHS aToMa Boopoia?

1 1 1
1) = =R| = —-—= 1, n=234,...;
)/1 (12 nzj

1 1 1
2) = =R =-—=1{,n=345,...;
)/”L 2° nz}

1 1 1
3) = =R = —-—= 1|, n=456,...;
)/1 3 nz)

1 1 1
4 —=R 5 T T 5 1n:516!7!"'
)/1 4? an

5. 3HCpF€TI/I‘l€CKI/IC YPOBHHU 3JICKTPOHE B aTOMC OIIPECACIACTCA 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:

11, 2) 2; 3) 3; 4) 4.
7. ClIiHOM 4YaCTHIIBI HAa3bIBAIOT:

1) coOGcTBEeHHBIII MOMEHT UMITYJIbCA YaCTHLBI;

2) opOUTATBHBIA MOMEHT HMITYJIECA YaCTHIIBI;

3) MarHUTHBIA MOMEHT YaCTHIIHI;
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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) ABJAKTCA CWIAMHU NPUTIKCHUSA; HE 3aBUCAT OT 3apsijia; HE ABJIAKTCH HEHTPAJIbHBIMM,

00J121a10T CBOMCTBOM HACBIILICHMS;

4) HE SABJIOTCA CHUJIaMH HNPUTSHKCHHUA; HE 3aBUCAT OT 3apsaja; HE ABJIAIOTCA HEHTPAJIbHBIMU; HE

00J1a1af0T CBOMCTBOM HACHIIIIEHUS.

15. ¢ - u3nmydeHue mpencTaBisieT COOOM:
1) MOTOK 2NIEKTPOHOB;
2) MOTOK MPOTOHOB;
3) noTok siAep reaus;

4) KBAHTBI 3JICKTPOMAarauTHOI 0 U3JTYyUCHUS.

16. [ - n3nydeHue npeacTaBiseT coOOii:

1) NOTOK 3JIEKTPOHOB;
2) MOTOK MPOTOHOB;
3) NOTOK siAEp Temus;

4) KBaHTHI 3JIEKTPOMArHUTHOTO U3TY4EHHS.

17. y - u3nmydeHue NpeacTaBiIseT coOO0i:

1) TOTOK 3JIEKTPOHOB;

2) IOTOK MPOTOHOB;

3) OTOK si/iep Tenus;

4) KBAHTBI 3JIEKTPOMATHUTHOTO U3JTyYeHMS].

18. 3aKoH paguOaKTUBHOTO pacmaia UMEeT BU;

A A

1) N = Ne™; 2) N =N ; 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 S - pacmnaze:
1) MaccoBO€ YHCIIO MAaTEPUHCKOTO SIIpa YMEHBIIACTCS Ha IBE SUHUIIBL, a 3apsi/] YBEIUIUBACTCS Ha
YEThIPE €AUHUIIBI;

2) MacCCOBOC YHUCJIO MATCPUHCKOTO A/ipa YBCIIMIMNBACTCS Ha CAUHUILLY, a 3apsA] HC U3MCHACTCA,
3) MaCCOBO€ YMCJI0 MATCPHHCKOI'O si/ipa HE UBMCHACTCH, a 3aps/l YBCJINIYUBACTCH HA €AUHHUILY

4) MacCCOBOC YHUCJIO U 3apsJ] MAaTCPUHCKOI'O AApa YBCJIIMIUBAIOTCA HA CAUHULTY.

22.Ilpu [ - pacnazie UCIycKaeTcs:

1) dboton;
2) MIOOH;
3) He#TpoH;

4) HeTPUHO WM AHTUHEHTPUHO.

23. SlnepHas peakuus NpeACTaBIsET COOOM:
1) cnoHTaHHOE TpeBpalleHie aTOMHBIX Sep IPYU B3aUMOIEHCTBUH UX JIPYT C APYTOM U C
SIIEPHBIMU YaCTHUILIAMU;
2) HCKYCCTBEHHOE NpeBpalleHne ATOMHBIX siiep NP B3aUMOAeHCTBUHU HUX APYT C APYTOM H €
siIePHBIMH YaCTHIAMU;

3) H3JIYUCHHEC JICTITOHOB IIPpU pacnagc aTOMHBIX AACP,

4) TMIOrJIOMICHHUE JICTITOHOB IPU CIUAHUNW aTOMHBIX AA€P.
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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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