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®OH/I OHEHOYHBIX CPEJICTB
JUIS IPOBEJIEHHS TEKYLIETO KOHTPOJISL YCIIEBAEMOCTH M IPOMEKYTOUHON aTTECTALUU

(3HEKTPOHHBIﬁ JOKYMEHT)
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KBanu¢ukanus BbITyCKHUKA Bakanasp
dopma o0ydeHus 3a04Hast
T'on Havana oOydeHUs 2021
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MUHHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPA3OBAHMS POCCUNCKOM ®EIEPALIN
OENEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXJIEHUE BBICHIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

[Isaturopckuit uuctutyt (punuan) CKOY

IpeaucaoBue
1. @DoHJ| OLICHOYHBIX CPEACTB MpEeAHA3HAYECH /JI MPOBEICHUS TEKYIIEH U MPOMEKYTOUHOM
aTTecTaluu.
2. @DOoH/T OIICHOYHBIX CPEACTB TEKYIIEH M IMPOMEXKYTOUYHOH (MTOTOBOM) aTTeCcTallMd Ha

OCHOBe pabodyeil mporpaMMmbl AUCUUILIUHBI «DPuU3HMKa» B COOTBETCTBUU C 00pa3oBaTeIbHOU
nporpamMmmoii mo HampasieHuto noArotoBku 08.03.01 «CtpoutenbCTBO», YTBEPkKACHHON Ha
3acenanuu Yuénoro coeta CKOVY nporokon No  oT «  » 20 T.

3. Pazpaborunk CepemxunoBa ['.W., crapmmii npenogaBarens Kadenpbl «Du3mKH,
JIIEKTPOTEXHUKH U DJICKTPOIHEPTETUKI.

4, @®OC paccMOTpeH U YTBEpKJeH Ha 3acefaHuu Kadenpbl «DPU3MKH, 3JIEKTPOTEXHUKU U
AJIEKTPOIHEPIETUKNY, IPOTOKOJII Ne  OoT «_ » 20 T

5. ®OC cornacoBaH ¢ BbllycKarollell kadeapoit «CtpoutenscTBa», npotokon Ne ot
« _» 20

6. [IpoBenena skcneptuza @OC. UneHbl 3KCIEPTHOM IPyMIbI, TPOBOAUBIINE BHYTPEHHIOK
IKCIEPTU3Y:

IIpencenarens (A.B. TTepmsikoB, 3aB. kadenpoit «DHU3UKH, HTEKTPOTEXHUKH

¥ JICKTPOIHEPTETHKI)
(C.. AbakymoBa, moueHT kadeapbl «DU3MKH,

AIIEKTPOTEXHUKHU U IEKTPOIHEPTETUKI )
(U.B. ManropoBa, mgoueHT kadeapsl «DU3MKH,

AIIEKTPOTEXHUKHU U DJIEKTPOIHEPTETUKIY).
DKCIEepPTHOE 3aKIFOUCHUE
« » (moamnuce)

7. Cpoxk getictBuga @OC



[TactiopT poHIA OTICHOYHBIX CPE/ICTB
TS TIPOBEJICHUS TEKYIIeH U MPOMEKYTOYHON aTTeCTalluu

ITo nucnunianue
HampaBienue noaAroToBKu
KBanugukanust BbITyCKHUKA
®dopma oOydeHus

I'on Havana oOydeHus
Uzyqaercs B 1,2 cemectpax

dusuka

08.03.01 CtpouTenncTBO

bakanasp
3ao4Hasa

2021

Kon Monynb, Tun KoHTpOIS Bun kouTpons | KommoneHT KomnuyectBo  3amanmii  [uis
OIICHUBA paszen, Tema dbonna KaXXJIOTO YPOBHSI, IIIT.
eMoii (B OIICHOYHBIX = "
ba3zosslii IIponBuHyTHII
KOMIIETE | COOTBETCTBUH CpencTB
HITUH c
(mmm  eé | IIporpammoii)
JacTH)
OIIK-1 | Temsr1 1-3 TEeKYIIUH VYeTHbIi Bormpocsr s 60 20
icobecenoBaHmst
OIIK-1 | Temsr 1-5 DK3aMeH VcrHbIH Bomnpocsr k 60 40
9K3aMEHY
OIIK-1 | Temsr 1-5 TEKYIIUi MACbMEHHBII Komrmiekr 80 40
3aIaHUM 1S
KOHTPOJIbHOM
paboTsl
ONK-1 | Temsr 1-5 TEKYLIUH nucbMennblii | TectupoBanue 262 107
CocraBureinb I''1. CepenxnHoBa
(moamuce)
« » 20 1.




MUHHCTEPCTBO HAYKHU U BBICILIEI'O OBPABOBAHU ST POCCUMCKOM ®EJIEPALINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUPEX/IEHUE BBICILIEI'O OBPA3OBAHN
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»

[Taruropckuit uactutyT (pruman) CKOY

YTBEPXK/AIO:
3aB. kadenpoit «OU3HKHU, MIEKTPOTEXHUKH
U DJIEKTPOIHEPTeTUKI»
A.B. IlepmsikoB

« » 20 T.

Bonpocsl 115 codecenoBanusi
1 cemecTp.
Bonpocsl (3aga4a, 3a5anue) AJ1 NPOBePKH YPOBHSI 00y4eHHOCTH
3Hatp
Bba3oBblii ypoBeHb

[Ipenmer ¢pu3ukn U ee CBA3b C IPYTUMHU HAYKaAMH.
3axonbl HproToHA.
3aKOH COXpaHEHMs UMITYJIbCA.
Pabota, sHEeprus, MOIIHOCTb.
Mowment unepuuu. Teopema IlTelinepa.
MoOMEHT UMITyJIbCa U 3aKOH €r0 COXPaHEeHHUS.
3aKoH BCEMUPHOTO TAroreHus. 3akoHsl Kemepa.
XapakTepUCTUKU MOJISI TATOTEHHUS.
JlaByieHue B )KUJIKOCTH U rase.
10 YpaBHeHHE HEPa3pBIBHOCTH. Y paBHEHUE bepHyiu.
11. OCHOBHBbIE TIOHATHUS U OTIPEIETICHHSI MEXaHUYECKUX KoeOaHui
(cBOOOAHBIE [cOOCTBEHHBIE], BEIHYK/IEHHBIE, 3aTyXatoiue). CBsi3b
BpalllaTeIbHOro U Kose0aTeNbHOT0 IBMKEeHUH. ["apMoHUeckue KojaeOaHus.
12. Jlunamuka Koye0aTeIbHOTO JBHIKCHUS.
13. T'a30BBIE 3aKOHBI.
14. YpaBHeHME COCTOSHUS UI€ATBHOTO rasa.
15.  3akon MakcBeina o pacnpeesieHu MOJIEKYJT U/1eaIbHOTO Ta3a Mo
CKOPOCTSIM.
16. SIBieHus mepeHoca.
17. TlepBoe Hauano TEPMOAMHAMUKH.
18. AnmabatHbIii Iporiecc.
19. Outponus. HepasenctBo Kiaysuyca.
20. Bropoe Hauaio TEPMOAMHAMUKH.
IloBBINIEHHBIN YPOBEHD
1.  MexmoneKkynsapHOe B3aUMOJEIICTBHE.
2. XuakocTH U MX OIHUCAHHUE.
3. DIeKTpUYeCKHi 3aps ¥ ero CBOWCTBA. 3aKOH COXpaHEHHS 3apsiia. 3aKOH
Kynona.
4.  Teopema ['aycca nist 51€KTPOCTaTUYECKOTO IMOJIS B BaKyyMe.
5. Tlorenmuan 31eKTPOCTaTHYECKOTO MOJIs. Pa3HOCTH MOTEHIIMAIOB.
6. Hwonextpuku. [TonspuzoBanHOCTh. HampsokeHHOCTD OIS B IMDJIEKTPHKE.
7. Teopema 'aycca [u1st oJist B AMAJIEKTPHUKE. Y CIIOBHSI HA TPaHHULIE pa3ziena
JBYX AUDJIEKTPUUECKUX CpE.

CoNoR~ LN E



8.  IIpoBOJHMKH B JIEKTPOCTATUYECKOM ITOJIE. DIEKTPOEMKOCTbD.
CoenuHeHHnE KOHJIEHCATOPOB B OaTapeu.

9.  IloCTOSIHHBIN EKTPUUYECKUA TOK U €ro XapaKTepUCTHKU. 3aKoH OMma aJis
y4acTKa LEenu.

10. Croponnue cuibl. Dnektpoasmwkyias cuia (3/]C). 3akon Oma st
3aMKHYTOM LIEIH.

YMmerb
ba3oBrlii ypoBeHb
1. OcCHOBHBIE NIOHATUS KHHEMATUKU. Y pPaBHEHUS JBUKCHHS MaTEPUAIILHON
TOUKH.
2. CKOpOCTb U yCKOPEHHE.
3. VYTr10Bas CKOPOCTh U YIII0BOE YCKOPEHHE.
4, Cuutbl TpeHUS.
S. Kunernueckas, NoTeHIMATIbHASL YHEPTHUS U [1OJIHAsL SHEPTUSL.
6. 3aKkoH coxpaHeHus 3Hepruu. ['padudeckoe nmpeacTaBIeHUE YHEPTUU.
7. Ypyruii u Heynpyrum yaapsl.
8. JIBM>KEHHE TEJ IEPEMEHHON MacChl.
9. MowMmeHT cuibl. YpaBHEHUE IMHAMUKH BPAIIATEIbHOTO JBUKECHUS

TBEPAOro Tela.
10.  Cwuusl ympyrocru.
11. Kocmuueckue CKOpPOCTH.
12.  Cwubl uHEpIUY.
13. Ilpumenenus ypaBHeHUs bepHymmu.
14.  BsskocTb. Pexxumbl TeUeHUS KUAKOCTEH.
15. Kunemaruka Koje0aTeIbHOr0 ABMKEHUS.
16. ®wusuveckwii MasTHUK. MaTeMaTHUECKUN MasSTHUK.
17. 3aryxaroumue konebaHus.
18.  BrHYyXIeHHBIE KOJIeOaHMs.
19. TepmonuHaMu4ecKHil METOM UCCIeIOBaHMS. TeMnepaTypHble IIKajbl.
Wneanpuoiii ras.
20.  OcnoBHoe ypaBHenne M.K.T.
IloBbILIEHHBIN YPOBEHb
Jnuna cBoGoaHOrO podera mosekyn. OnsiTel, moaTrBepxkaatomue MKT.
BryTtpennssa sHeprus.
3akoH bonbiiMaHa 0 paBHOMEPHOM paclpeIeICeHUH MOJICKYT.
Bbapomerpuueckas gopmyna. Pacnpenenenue bonpiimana.
PaGora raza npu u3mMeHeHuu ero oobeMa.

agrwbdE

Baaners
ba3oBblii ypoBeHb
TemnoeMKoCTs.
IIpuMeHeHue NepBOro Hayaua TEPMOAMHAMUKY K U30IIPOLIECCAM.
CrartucTruecKoe HCTOIKOBAHNE SHTPOIIHH.
Tennosoii neurarens. Teopema KapHo.
XonoaunpHas MalyHa.
Hukn Kapso.
VYpaBnenue Ban-nep-Baanbca.
N3otepMmsbl Ban - nep - Bansca.
BHyTpeHHss SHEprus peaabHOro rasa.
0. TloBepXHOCTHOE HATSXKEHHE )KUIKOCTEH.
1. CwmauuBanue.
12. KanunnspHele SBIEHUS.
13.  [IpyxuHHBIA MasTHUK. [ apMOHHYECKHI OCIAILIATOP.

RBPOONOOkwNE



14.  Hanps»KeHHOCTb JIEKTPOCTATUYECKOT0 MoJIs. JINHUM HanpsyKeHHOCTH
ANEKTPOCTATUUYECKOTrO 1oJIsl. [I0TOK BekTOpa HANPSKEHHOCTH.
15.  IIpunuun cynepnosuuuu. ITone qumnoss.
16. IIpumenenue Teopemsl ['aycca k pacdery moseii B BaKyyme.
17.  Iupkynauus BeKTOpa HaIPsXKEHHOCTH IEKTPOCTATUYECKOTO MOJIS.
18.  Cps3p MeXAy HANPSHKEHHOCTHIO M MOTEHIMAJIOM. Bryncienne pazHocTu
MOTEHIMAJIOB 10 HAIPSKEHHOCTH TIOJISL.
19.  Dueprus cucTemsl 3apsA0B U YeAUHEHHOTO POBOAHUKA. DHEPTH
KOH/IeHCaTopa. DHEeprus 3JIeKTPOCTATUYECKOTO MOJIS.
20. PabGora u MOIIHOCTH TOKa. 3akoH JIxkoyns - Jlenna.

IloBbINIEHHBIH YPOBEHb

1. O6006mmenHsIi 3akoH Oma. [IpaBuna Kupxroda.

2. DJIEKTPUYECKUI TOK B METaJIaX.

3. Knaccuueckas Teopus 37€KTpOIPOBOIHOCTH. TEepMO3IEKTPOHHAS
SMUCCHSL.

4, Tok B rasax.

5. TOK B )KUIKOCTSX.

Kpurepum oueHku:
Haznauenue cobecenoBaHus - 1aTh BO3MOKHOCTb CTYAEHTY PacCMOTPETh U3ydaeMbId MaTepual
BO B3aMMOCBS3M BCEX Pa3lesioOB M TEM, YTO NMPHUBOAUT K YIIyOJEHHOMY M KAaU€CTBEHHOMY OCBOEHHIO
u3ydyaemoro Matepuana. CobeceoBaHue TaKKe MPeJHA3HAYAIOTCS Ul OLICHKH YPOBHS 3HAHUHM CTyJCHTa
10 U3Y4YaeMOMW JUCLMUILINHE.
OcHOBOH 7151 ONpeeeHus] OLICHKH Ha cO0eCeJOBaHUH SIBJISIETCS] YPOBEHD YCBOCHUS CTYIEHTOM
Marepuaia, IpeaycMoTpeHHoro Paboueii mporpamMMoii o u3y4aeMon AUCIUILTHHE.

OrneHKa «OTJIHMYHOY BBICTABISETCS CTYICHTY, I0Ka3aBIIEMY:

B BCeCTOpPOHHHE, CHCTEMAaTH3MPOBAaHHBIE W TIIyOOKHE 3HAHUS MO HM3Y4YaeMOW JHCLUUILUIUHE B
npenenax Pabodelt mporpamMmel,

B yMeHHe TBOPYECKHM NPUMEHSTH ITOJNyYEeHHBIC 3HAHMS JUIS MOCTABICHHOM HayYHO-TEXHUYECKOM
3azauy,

B ycBoeHHE OCHOBHOW M 3HAKOMCTBO C JOMOJHHUTENBFHON JTUTEpaTypol, pekoMeHnayemoit Paboueit
MPOrpamMMOi.

Kak mpaBuiio, OIEHKa «OTJIHYHO» BBICTABISIETCSA CTYACHTY, YCBOMBILIEMY B3aHMMOCBS3b OCHOBHBIX
MOHSATHH JNUCIMIUIMHBI B WX 3HAYCHWH JUIS TIpuoOpeTaeMoill mpodeccHu, MpPOSBUBIIEMY
TBOPYECKUE CIIOCOOHOCTH M TOHMMAHHE, M3JI0KEHUH M HCIOJIb30BAaHHM Y4E€OHO-IIPOTPaMMHOIO
MaTepuaia.

O1eHKa «X0POIIO0) BBICTABIIETCS CTYACHTY, [I0Ka3aBILEMY:

B 3HaHNEe OCHOBHOIO y4eOHO-IIPOrpaMMHOI0 MaTepHana,

B ycriemHoe caMOCTOSITEIHOE BBINOJIHEHHE NIPEyCMOTPEHHBIX B paboueil mporpamMMe 3aJaHuid,

B ycBoeHHE OCHOBHOM JINTEpATyphl, peKOMEHI0BaHHOH Pabouelt mporpammoii.

Kak mpaBuio, oneHKa «XOpOII0» BBICTABISETCS CTYIEHTY, MOKA3aBIIEMY CHCTEMaTH3UpPOBaHHBIN
XapakTep 3HAaHMH MO0 H3y4yaeMO# JUCIHMIUIMHE M CIIOCOOHOMY K UX CaMOCTOSTEILHOMY
MIPUMEHEHHUIO.

OrneHka «ya10BJIeTBOPUTEIBHO» BEICTABIIAETCS CTYACHTY, TOKa3aBLIEMY:

B 3pgaHWEe OCHOBHOTO Y4YeOHO-TIpOTpaMMHOIO Marepuaia, B 00beMe, HEOOXOAUMOM IS
JaNbHeel yueObl U npecTosieii paboThl 10 BEIOpaHHO Mpodeccu,

B criocoOHOCTH BHITIONTHSATH 33JaHus, IPEyCMOTpeHHbIe Pabouelt mporpammoit,

B 3HAKOMCTBO C OCHOBHOM JIUTEpaTypoii, pekoMeHayeMoi Paboueii mporpammoii.

OneHka «yI0BJIeTBOPUTEJIBHO» BBICTABISAETCS CTYACHTY, AONMYCTUBIIEMY MOTIPEIIHOCTH B OTBETE, HO

oOramatoneMy HeOOXOAUMBIMH 3HAHUSMU JIJIS1 KX YCTPAHEHUS 0] pyKOBOACTBOM TPEMNo/IaBaTels

OneHKa «HeyIO0BJIETBOPHTEJIbHO» BBICTABISAETCS CTYACHTY, €CIU CTYASHT JOIYCTHJI OIIMOKH B

OTBeTE U He 00agaeT He0OOXOAUMBIMYU 3HAHUSMHU AJISl UX YCTPAHEHHS 110]] pYKOBOJCTBOM IIPETIOIaBaTEes
CocraButenb I'.'U. Cepenxunona

(moamuce)

« » 20 1.







MUHHCTEPCTBO HAYKHU U BBICILIEI'O OBPABOBAHU ST POCCUMCKOM ®EJIEPALINN
OEJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUPEX/IEHUE BBICILIEI'O OBPA3OBAHN
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»

[Taruropckuit uactutyT (pruman) CKOY

YTBEPXKIAIO:
3aB. kadenpoii «DU3UKH, STEKTPOTEXHUKU
U DJIEKTPOIHEPTETUKI
A.B. IlepmsikoB
« _» 20 T.

Bomnpocekl k 3xk3aMeny
1 cemecTp: 3K3aMeH.
Bonpocsl (3axaya, 3aaHue) 11l POBEPKH YPOBHA 00Y4EHHOCTH
3HaTh
ba3oBblii ypoBeHb
[Ipenmer ¢pu3uKkn U ee CBA3b C IPYTUMHU HAYKaAMH.
3akonsl HeroToHa.
3aKOH COXpaHEHMs UMITYJIbCA.
Pabota, sHEeprus, MOIIHOCTb.
Mowment unepuuu. Teopema IlTelinepa.
MoOMEHT UMITyJIbCa U 3aKOH €r0 COXPaHEeHHU.
3aKoH BCeMUPHOTO TAroreHus. 3akoHsl Kemepa.
XapakTepUCTUKY MOJIS TATOTCHUS.
JlaBiieHHE B AKUIKOCTH U Tase.
10. VYpaBHeHue Hepa3pbIBHOCTH. Y paBHeHHE bepHyim.
11. OCHOBHBbIE MIOHATHUS U OIIPEIEICHHSI MEXaHUUYECKUX KOoeOaHui
(cBOOOAHBIE [cOOCTBEHHBIE], BEIHYK/IEHHBIE, 3aTyXatoiue). CBsi3b
BpallaTeIbHOro U KoeOaTebHOTO ABMKEHUH. ['apMoHnUeckue konebaHus.
12. ]JluHamwuKa KOJaeOaTeIbHOTO JIBHKCHUS.
13. T'a30BBIE 3aKOHBI.
14. YpaBHeHME COCTOSHUS UJI€AIBHOTO ra3a.
15.  3akon MakcBeina o pacnpeesieHu MOJIEKYJT UIeadbHOTO Ta3a Mo
CKOPOCTSIM.
16. SIBieHus nmepeHoca.
17. TlepBoe Hauano TEPMOAMHAMUKH.
18. AnmabatHbIii 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 3apsaa. 3aKOH
Kynona.
2. Teopema ['aycca [utst SIEKTPOCTATHYECKOTO TIOJISI B BAKyyMe.
3. ITlorenuman saxekTpocTaTHYECKOro MoJjsl. Pa3HOCTh MOTEHIIMAIOB.
4. Juanextpuku. [longpuzoBanHocTs. HanpskeHHOCTD MOJISL B AUDIEKTPHKE.
S. Teopema ['aycca nis mosst B AMDIEKTPUKE. Y CIOBUSI Ha TPAHULIE pa3jiena
JBYX AUSJIEKTPUUECKUX CPEI.
6. IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. DIEKTPOEMKOCTb.
CoenuHeHne KOHJIEHCATOPOB B OaTapeu.

©ENDG AW



7.

[TocTOAHHBIN JIEKTPUUYECKUIN TOK U €r0 XapaKTEPUCTUKU. 3aKOoH Oma it

ydacTKa LENu.

8. Croponnue cuiibl. Dnekrpoasmwkyiias cwia (9/1C). 3akon Oma st

3aMKHYTOU LIETH.

Ymerb

ba3oBrlil ypoBeHb

1. OcHOBHbIE OHATHS KUHEMATUKU. Y paBHEHUS JBUKCHUS MaTEPUATILHOM
TOUKH.

2. CKopocTh U YCKOPEHHUE.

3 VYTr10Bas CKOPOCTh U YIII0BOE YCKOPEHHE.

4, Cuutbl TpeHUs.

o. Kunernueckas, NoTeHIMAIbHAS SHEPTHUS U [1OJIHAsL SHEPTUSI.

6 3aKoH coxpaHeHHs 3Hepruu. ['paduueckoe npeacTaBiIeHUe SHEPTUH.

7 Yipyruii u Heynpyruu yaapst.

8 JIBrb>KeHUE Tell IEPEMEHHON MacChl.

9 MowMmeHT cuiibl. YpaBHEHUE IMHAMUKH BPAIIATEIbHOTO JBUKECHUS

TBEPAOro Tela.

10.  Cwuusl ympyrocru.

11. Kocmuueckue CKOpPOCTH.

12.  Cwubl uHEpIIUH.

13. Ilpumenenus ypaBHeHUs bepHymmu.

14.  BsskocTb. Pexxumbl TeUeHUS KUIKOCTEH.

15. Kunemaruka Koje0aTeaIbHOr0 ABMKEHUS.

16. ®wusuveckwii MasTHUK. MaTeMaTHYECKUN MasTHUK.

IloBbIIEHHBIH YPOBEHD

1. 3aTyxaromue KojieOaHusl.

2. BrinyxaeHnbie koneOaHusl.

3. TepmoanHaMHUECKU METOT MCCIeN0BaHMs. TeMnepaTypHble IIKabl.

Wneanbubiii ras.

4. OcHoBHoe ypaBHeHne M.K.T.

S. JlnuHa cBoOoiHOTO Mpobera Mosiekyil. OnbIThl, noareepxaatone MKT.

6. BuyTpenHss sHeprusi.

7. 3akoH bonbiiMaHa 0 paBHOMEPHOM paclpeleIeHUH MOJIEKYII.

8. bapomerpuueckas popmyna. Pactipenenenne bonbimana.

9. Pabota ra3a npu u3sMeHeHHH ero oobema.

Baanern

ba3oBblii ypoBeHb

1. TennoeMKocTb.

2. IIpumeHneHne nepBoro Hayajga TEpMOJANHAMUKH K HU30IIPOLIECCaM.

3. CraTucTuueckoe UCTOIKOBAaHUE SHTPOIUH.

4. Tennosoii neurarens. Teopema KapHo.

5. XonoauapHas MaliuHa.

6. [ukn KapHo.

7. VYpaBnenue Ban-nep-Baanbca.

8. N3otepMmsbl Ban - nep - Bansca.

9. BHyTpeHHss sHEprus peaabHOoro rasa.

10. IloBepXHOCTHOE HATSKEHHE KHUJIKOCTEH.

11. CwmauuBanmue.

12.  KanunnspHsle SBICHUS.

13.  IIpyxuHHBIH MasSTHUK. [ apMOHHYECKHIA OCIAIIIATOP.

IoBbIIEHHBIN YPOBEHD

1.

HaprDKeHHOCTI) SJICKTPOCTATHUYICCKOI'O ITOJIA. Jluanu HAIps>KCHHOCTHU



3JEKTPOCTATHYECKOrO0 NnoJjs. [IoTok BekTopa HanpsKEHHOCTH.
2 [Ipunnun cynepnosunuu. [lone numnois.
3 [Ipumenenue Teopemsl ['aycca k pacuery nojen B BakyyMme.
4, [Hupkynsanus BEKTOpa HAIPSHKEHHOCTH JIEKTPOCTATUYECKOTO TTOJISL.
5 CBs13b MEX1y HAIPSHDKEHHOCTBIO M IOTEHLIMAJIOM. BhIuncienrne pa3HoCTH
IIOTEHILIMAJIOB 110 HANPSKEHHOCTH TOJIS.

6. DHeprusi CUCTEMBI 3apSAA0B U YEAMHEHHOTO TPOBOHUKA. DHEPTHUS
KOHJIEHCATOpa. DHEPTHUs ANEKTPOCTATUUECKOTO MO,

7. PaboTa u momHOCTh TOKA. 3akoH [[xoyns - JIeHma.

8. O6006mennsbIi 3akoH Oma. [IpaBuna Kupxroda.

2 ceMecTp: IK3aMeH.
Bonpocel (3apa4a, 3a1aHue) 11l NPOBEPKH YPOBHA 00Y4YEHHOCTH
3HaTH
ba3oBblii ypoBeHb
1. MarHuTtHOe 1oJie ¥ €ro OCHOBHBIE XapaKTEPUCTUKH.
2. 3axoH buo - Cagapa - Jlamiaca u ero npuMeHeHue.
3. MarnuTHoe moJie ABroKyIIerocs 3apsaa. Cua JlopeHa.
4, Teopema 0 WMPKYJIALUM BEKTOPA B . MarHUTHBIE TOJIS CONEHOU/IA U
TOpOHIA.
5. [Torok BekTOpa MarHuTHOM MHAYKLIMU. Teopema ['aycca 11 MarHuTHOIrO
TOJISI.
6. DnexTpomarHuTHas MHAYKLUA. 3akoH Dapajes.
7. WHnykTuBHOCTH KOHTYpa. CaMOUHTYKIIHS.
8. Tpancdopmaropsl. DHEPrHst MArHUTHOTO TOJI.
9. MarunuTHble CBOIicTBa BemiecTBa. Jlua- 1 mapaMarHeTHKY.
10. MargurHoOE I10JI€ B BELIECTBE.
11. 3akoH MoNHOrO TOKA.
12. ®eppomarHeTUky U UX CBOUCTBA.
13. BuxpeBoe dIeKTpryecKoe moe.
14. Tok cmemieHus.
15. YpaBHenust Makcaeiia.
16. KonebarenbHblit KoHTYp. CBOOOIHBIE KOJIEOAHUS.
17. MomHoCTb, pa3BUBaeMasi B LIeNIU IEPEMEHHOTO TOKa.
18. BomHoBoi1 npornecc. OCHOBHBIE XapaKTEPUCTUKU BOJIH.
19. Unatepdepentmst u audpaxiiys BOJIH.
20. DneKTpOMarHUTHbIE BOJIHBI.
21. IuddepernnanbHOe ypaBHEHHE MIEKTPOMArHUTHBIX BOJTH.
22. Bextop Ymoga - [oiiTunra.
23. JlaBneHHe AIIEKTPOMarHUTHBIX BOJTH.
24. TlonepeyHOCTh 3JEKTPOMATrHUTHBIX BOJIH.
25.  OcHOBHBIC 3aKOHBI reoMeTpuIecKol onTuky. [ToTHOE BHYTpEeHHEE
OTpa’KeHHE.
26. KorpeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH.
27. UnTepdepenius cera.
28. Iudpaxmus ceera.
29. IMpunnun I'toiirenca-®Openens.
30. ducniepcus cBera.
31. HopmasibHast 1 aHOMallbHasl AUCTIEPCHSI.
32. Tlornomienue (abcopOIust) cBeTa.
33. DddexT [omnepa.
34. Tlonspusarus cBera.



35. 3akoH Maitoca.

36. KBanrtoBas npupoia U3Iy4yeHHs.

37.  TemnoBoe U3Iy4YeHUE U €0 XapakTepucTuku. 3akonsl Kupxroda,

Credana — bonbsiimana, Buna. ®@opmyinel Panes — Jxunca u [1nanka.

38. 3akons! pororddexra.

39. JlaBneHue cBera.

40. Dddext KomnroHna.

IoBBIlIEHHBIN YPOBEHD

Teopust aroMa Bojiopoaa o bopy.

Mogenu aroma.

KopnyckynsspHO-BOJIHOBOM Jyajli3M CBOMCTB BELIECTBA.

CooTHOIIEHHE HEOTIPEAEIEHHOCTEH.

Ornucanye MUKpOYaCTHUIL C IIOMOIIBIO BOJTHOBON (DYHKIIMH.

VYpasnenue Ipeaunrepa.

BonopoaomnonoOHbIi aToM B KBAaHTOBOW MexaHuKe. KBaHTOBBIEC uncIa.
[IpuHIMI HEPA3NTMUUMOCTH TOKIECTBEHHBIX YacTHll. PEpMUOHBI U

6030nbI1. [Tpunmun [Taynu.

9. PentrenoBckuil ciektp. XapakTepUCTUYECKUN PEHTTEHOBCKUH CIIEKTP.

3akoH Mo3znu.

10.  Twumnst nazepos. [IpuHIMT pabOTHI TBEPAOTEIHHOTO J1a3epa. I'a30BbIit

nazep. CBOMCTBa JIa3€pHOrO U3ITYYECHUSI.

11.  3onHas Teopus TBEpIbIX TeJl. MeTauibl, TUANEKTPUKH [TOJIYIIPOBOIHUKH

110 30HHOM TEOpHH.

12. Buapl mpoBOAMMOCTH TOTYIPOBOTHUKOB.

13.  Artommuble siapa u ux onucanue. Jledekt Maccel. DHEprust CBsI3U SApa.

CrnuH s7pa ¥ €ro MarHUTHBI MOMEHT.

14. SInepubie cuabl. Moaenu spa.

15. SnepHble peakuu U UX KiiaccuuKaims.

16. KocMudeckoe nznmyueHue.

17. Tunpl B3aUMOICUCTBUM 2JIEMEHTAPHBIX YACTHII.

18. Onucanue Tpex rpymnn 3J1eMeHTapHbIX YacTHULL.

19. HeiiTprHO ¥ aHTHHEHTPUHO, MIX THIIBL.

20. Knaccugukanus sneMeHTapHbIX yacTuil. KBapku.

LN wNE

Ymernb
ba3oBblii ypoBeHb

3akoH Amriepa.- B3aumoeiicTBue napanienbHbIX TOKOB.
JIBM>KEeHHE 3apsHKEHHBIX YaCTHIl B MArHUTHOM IIOJIE.
Pabora no nepemenieHuIo MPOBOJHUKA B MArHUTHOM IIOJIE.
IIpaBuno Jlenna. Bpamenue paMkyu B MarHUTHOM 110Jie. BUXpeBbie TOKH.
Toku npu pa3MbIKaHUU U 3aMBbIKaHUH LIETIH.
B3aumnas uHayknus.
VYpaBHeHHE CBOOOTHBIX KOJICOAHUMN.
3aryxatomue KonebaHnus B KojaeOaTeTbHOM KOHTYpE.
BoinyKeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

10 IIepemeHnHbIl TOK. IIepeMeHHBIN TOK YEPE3 PE3UCTOP
IloBbilIEHHBbIN YPOBEHD
IlepeMeHHBIN TOK Yepe3 KaTyIIKy HHAYKTUBHOCTH.
[IepemMeHHBII TOK Yepe3 KOHJIEHCATOP.
[lens mepeMeHHOr0 TOKA, coaepxamas R-L-C.
Pe3onanc HanpspkeHH.

CoNR~LNE

Pe3onaHnc TOKOB.
[IIkana 37€KTPOMarHUTHBIX BOJIH.

o0 rwbdPE
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7. JIMH3BI ¥ UX XapaKTEPUCTHKH.
8. Metoab! HabmOIeHHS HUHTEPPEPEHINH CBETA.
9. Ilomockl paBHOTO HAKJIOHA.
10. IMTonocel paBHOM TOJIIIMHEI.
Baanern
ba3oBblii ypoBeHb
Konba HerotoHa.
Hudpaxius Openens.
Hudpakuus @paynrodepa.
Judpaxius Ha IPOCTPAHCTBEHHOHN peIIeTKeE.
Paznuuus B 1upakiiMOHHOM U IPU3MATUYECKOM CIIEKTPAX.
EcrecTBeHHBIN U NOJIAPU30BAHHBIN CBET.
IIpoxoxxnenue cBera uepe3 naBa nosspusaropa. Ilosmspusanus ceera npu
OTpaKEHUHU U IPEJIOMIICHUH Ha TPAHULIE IBYX TUAIIEKTPUKOB.
8. JIBoitHOE myuernpenoMiIeHHE.
9. HckyccTBeHHass onTUYyecKass aHU30TPOIUS, BpallleHue IJIOCKOCTH
HOJIIPU3ALIUY.
10. Temmepatypsl: paguanoOHHas, IIBETOBAs, APKOCTHASI.
IoBbIIEHHBIH YPOBEHb
1. Yactuna B OJHOMEpPHOM MPSAMOYIOJBHOW «IIOTEHIMAIBHOM sSMe» C
0ECKOHEYHO BBICOKUMH «CTEHKAMI.
2. TyHHenbHBINA YPPEKT.
3 Crnektp aToMa Bozopoza.
4. Cnuz snexktpoHa. CliMHOBOE KBaHTOBOE YHUCIIO.
5 Morekysbl: XUMUYECKUE CBSA3H, MOHATHE 00 SHEPreTUUECKUX YPOBHSX.
Monekynsipubie  crektpbl. [lormomenue. CHOHTaHHOE U BBIHYKJIEHHOE
U3JIy4EHHUE.
6. DoTOMpPOBOAMMOCTD OIYIPOBOTHHKOB.
7. JIroMHHECUEHIUS TBEPIbIX TEIl.
8. 3aKoH pagroaKTUBHOTO pacmnana. Buibsl paqnoakTHBHOTO pacmaja.
9. Perucrpanus paguoakTUBHBIX M3TYYEHUN M YaCTHUIL.
10. IMepuoauveckas cucrema sementoB /.11 Menneneesa.
Kpurepun onenku:

Ha3naueHnne sk3aMeHa - AaTh BO3MOXKHOCTH CTYAEHTY PacCMOTPETh M3y4aeMbli Marepuan BO
B3aMMOCBA3M BCEX pascjioB U TEM, YTO IPHUBOIAUT K yrﬂy6HéHHOMy U Ka4Y€CTBCHHOMY OCBOCHHIO
HN3y4qacMoro marcpuaia. OK3aMeHBI TaKXke NpeaAHA3HAYaTCA IJIsI OLICHKU YPOBHA 3HaHWUHN CTYACHTA I10
M3y4aeMOU JUCLUIUIMHE.

OcHoBoM IJId omnpeACJICHHUA OLUCHKHM Ha 3K3aMCHaxX SBJIACTCA YPOBCHL YCBOCHUA CTYICHTOM
MaTepuana, IpeaycMoTpeHHOro Paboueli mporpaMMoi 10 u3ydaeMol AUCIUTUTHHE.

Noook~owhE

O1eHKa «OTJIMYHOY BBICTABIISICTCS CTYACHTY, I0Ka3aBIIEMY:

B BCceCTOpOHHHE, CHCTEMAaTH3UPOBAaHHbIE M TIIyOOKHE 3HAaHHMSA [0 HM3Yy4aeMOW IHCIMIUIMHE B
npexaenax Pabodeit mporpaMMel,.

B ymMmeHHe TBOPYECKH NMPUMEHSThH MOJyYEHHbBIC 3HAHUS JUISl MOCTABICHHOW HAayYHO-TEXHHYECKON
3a/1a4H,

B ycBOGHHE OCHOBHOW M 3HAKOMCTBO C JIONIOJHUTEIBHON JIMTEpATypoH, pekomeHayemMoi Paboueit
IIPOrpamMMOH.

Kax npaBmiio, OIEHKa «OTJIMYHO» BBICTABISIETCA CTYACHTY, YCBOMBIIEMY B3aMMOCBS3b OCHOBHBIX
NOHATHA JIUCIMIUIMHBI B WX 3HAUYCHHHM JUI1 TpHoOpeTaeMold mnpodeccuu, NpPOSBUBIIEMY
TBOpPYECKHE CIIOCOOHOCTH M TOHMMAaHHE, W3JI0)KEHUH M HCIONB30BaHUH Yy4eOHO-ITPOTPAMMHOTO
Marepuaia.

OrneHKa «X0pPOII0» BBICTABISETCS CTYICHTY, I0Ka3aBIIEMY:
B 3HaHWEe OCHOBHOT'O y4eOHO-IIPOrpaMMHOI0 MaTepHaia,
B ycrienHoe caMOCTOSITEILHOE BHIIIOJIHEHHE TIPEyCMOTPEHHBIX B paboueii mporpamMMe 3aJaHuid,
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B ycBOCHHE OCHOBHOU JIUTEPATyphl, PEKOMEHI0BaHHO# Paboueii mporpaMmoii.

Kak mpaBuiio, olleHKa «XOPOII0)» BBICTABISETCS CTYACHTY, IMOKA3aBIIEMY CHCTEMAaTH3WPOBAHHBIN
XapakTep 3HAHMW TI0 H3y4aeMoO#l JUCIMIUIMHE M CIIOCOOHOMY K UX CaMOCTOSTCIHLHOMY
NPUMEHCHHUIO.

O1ieHKa «yT0BJIETBOPUTEIbHOY» BBICTABISICTCS CTYJICHTY, TIOKAa3aBIIEMY:

B 3p5aHWEe OCHOBHOTO Y4YeOHO-TIpOTpaMMHOIO Marepuaia, B o00beMe, HEOOXOAUMOM s
JAbHENTIIeH yaeObl U peIcTosIel paboThI TI0 BEIOpaHHOi npodeccuw,

B cnocoOHOCTh BHIMOJHSATH 33JaHus, IPEIYCMOTpeHHbIe Pabouelt mporpammoit,

B 3HAKOMCTBO C OCHOBHOH JIUTEpaTypoi, pekoMeHayemoi Paboueii mporpamMmMoi.

OI1lcHKa «y/I0BJETBOPUTEBLHO» BBICTABISACTCS CTYJCHTY, JOMYCTHBIIEMY OTPEITHOCTH B OTBETE Ha
9K3aMEHEe ¥ TIPU BBITIOJIHEHUH 3K3aMEHAIIMOHHBIX 3aJlaHui, HO 00JIaJalonieMy HeOOXOJUMBIMHA 3HAHUSIMHU
JUISL MX YCTPaHEHHS 1101 PyKOBOACTBOM ITPENOIaBaTelst

OlLleHKa «HeYT0BJIEeTBOPHUTEIbHO» BBICTABISECTCS CTYACHTY, €CIM CTYACHT, JOMYCTHJ OIIMOKH B
OTBETE Ha DK3aMCHE W TIPH BBITIOJHCHUH SK3aMEHAIMOHHBIX 33aJaHUH, W HE 00NaJacT HEOOXOIUMBIMH
3HAHUSIMH JUTS UX YCTPAHESHUS 10J] PYKOBOJICTBOM IPETIOIaBaTEIst

1. Onucanue WIKAJIbI OLeHHBAHUS

[IpomexxyTounast arrectanusi B (GopMe SK3aMeHa MpelycMaTpUBACT MPOBEICHUE
00s3aTeNbHOM SK3aMEHAIIMOHHOW Tmpoueaypsl U oneHuBaetcs 40 Oammamu u3  100.

MuHMMaJIbHOE KOJIMYECTBO 0aJTOB, HEOOXOIMMOE /IS IOMyCKa K AK3aMEeHY, COCTaBJsieT 33

Oamna. IlomoKuTeNnbHBI OTBET CTYIAEHTa Ha HK3aMEHE OLEHUBACTCS PEHUTHHIOBBIMU

6amtamu B aumanaszone oT 20 mo 40 (20<S,<40), onecnka Menbine 20 GalIOB CYUTAETCS

HEYI0BIIETBOPUTEIBHOM.

[IIkana cOOTBETCTBUS PEUTUHTOBOTO OaJljIa 3K3aMeHa S-0alIbHOW cUCTEeMe

PeHTHHTOBBIN 0211 10 JUCIUILINHE Onenka no 5-0aJJILHOM cCHCTEMe
35-40 OTan4HO
28-34 Xoporio
20-27 Y IOBIETBOPUTEIHHO

2. MeroanyecKkne MaTepualibl, oNipee/isiiolye NMPoue1ypbl OleHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB W (WJIH) ONbITA [eATEJbHOCTH, XAPAKTEPH3YIOIMX JTanbl (OopMHPOBaHMA
KOMIIETeHIMI

[ponienypa mpoBeneHHs SK3aMeHa OCYIIECTBISIETCSs B COOTBETCTBUHM ¢ [lonokeHuem o
NPOBEJICHUN TEKYILIEro KOHTPOJS YCIIEBAeMOCTH M MPOMEXYTOYHOM aTTeCTallii OOYYarOIIMXCs I10
00pazoBaTeIbHBIM MporpaMmmaM BbIcIero oopazoBanus B CKOY.

B sk3ameHarMOHHbIA OWJIET BKITIOYAIOTCS 2 TEOPETHMUYECKMX Bompoca M 1 MpakTU4ecKuit
Bompoc (3amava). Ha o0paTHO# cTopoHe Ouiieta yka3bIBacTCsl YPOBEHb CJIOKHOCTH Omitera (06azoe0ulil
wnu TosviuieHHbill ypogeHb).

Jlnst noAroToBKy 1o OuiietTy oTBoANThCS 20 MUHYT.

ITpy mOAroTOBKE K OTBETY CTYIEHTY MPEIOCTABISIETCS MPABO MOJMb30BAHUS KaJIbKYJSTOPOM,
CIPaBOYHBIMH TAOJIUIIAMU.

[lpy mpoBepke MNpPaKTUYECKOTO  3aJaHMs, OLEHHMBAIOTCS  IOCJIEIOBATENbHOCTH U
PaIMOHATIFHOCTH BHITIOIHEHHSI, TOYHOCTh PACYETOB, BBIOJHEHUE IEUCTBHIA C Pa3MEPHOCTHIO.

CocraBureinb I''1. CepenxnHoBa

(moamuce)

« » 20 1.
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MUHHCTEPCTBO HAYKHU U BBICILIEI'O OBPABOBAHU ST POCCUMCKOM ®EJIEPALINN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEX/IEHUE BBICILIEI'O OBPA3OBAHN
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»

[Taruropckuit uactutyT (pruman) CKOY

YTBEPXKIAIO:
3aB. kadenpoii «DU3NKHU, STEKTPOTEXHUKU
U DJIEKTPOIHEPTETUKI
A.B. IlepmsikoB
« _» 20 T.

KommuiekT 3aganuii 1Jis1 1 KOHTPOJIbHOM padoThI
1o qucuuiuinee «dusnkan
Ba3oBblii ypoBeHnb: 3a1auu 1 — 8

IToBbIIeHHBIH YPOBEHB: 3agaun 9 -12.
BapuanTt 1

1. Teno GporeHO MOJ HEKOTOPHIM yriioM & K ropu3oHTy. HailTu BenwuuHy 3TOrO yriia, eciu
rOPU30HTAIbHAs TAIBHOCTL S TI0JIETA TeJa B YETHIPE pa3a 0oJblIe MaKCHMaIbHON BeicOTH H
TPaeKTOPHUH.

2. Cuapsin Maccoit m=10xe ob6maman ckopoctbio v =200m/ ¢ B BepxHeil TOUKE TPACKTOPUH.
B 570l TOUKE OH pa3opBajics Ha JBE YacTH. MeHbIIas Maccod m, = 3xz IOIyYusla CKOPOCTh
u, =400m/ ¢ B IIPEKHEM HanpasjaeHuH. Haitu cKOpoCTh u, BTOpOH, OOJBIIEH Y9acTh IOCTIE

pasphbIBa.
3. Uepe3 HemoaBWXKHBIA 050K Maccoii M =0,2xz NEpeKUHYT LIHYp, K KOHIIaM KOTOPOTo

ITO/{BECHIIH TPY3bI MaccaMu m, =0,3xz 1 M, = 0,56a. OmpenenuTs CUIbl T, U T, HATSKEHUS

HIHypa 1Mo 00e CTOPOHBI OJI0Ka BO BpeMs JIBHKEHMs I'pYy30B, €CIM Macca OJ0Ka paBHOMEPHO
pacripeziesiena 1o o0omy.

4. CKOJIIBKO MOJIEKYJ Taza cofepkutcsa B OamutoHe BMectuMocThio V = 3021 mpu temmeparype
T = 300K u naBnenuu p =5Mila ?

5. Bosnyx, 3aHuMaBmuii 005€M V, = 10,z TIPH JABIECHUU p, = 100x/la , OblT anuabaTuuecKu
cxKar 710 o0beMa V, = 1. Ilo KakuM JaBlieHHeM p, HaXOIUTCA BO3AyX IOCTIE CKAThsA?

6. Jlen maccoli m, =2xez TpU TeMmmepaType t, =0°C ObLI IIpeBpalleH B BOJY TOH ke
TEMIIEPATypPhI C IIOMOILBIO Iapa, UMEIOILET0 TEMIIEPATYPY t, = 100°C . Onpenenurs Maccy m,
U3pacxoioBaHHOro napa. KakoBo usmenenne AS >HTPONUU CUCTEMBI Jiea — nap?

7. JlBe OeckoHEeUHBIE TMapajUlebHBIE IUIACTUHBI PABHOMEPHO 3apsDKEHBI C IMOBEPXHOCTHOM

2 2 .
IUIOTHOCTBIO O =10uKn/ m" wu o, =-30uKn/ m" Omnpenennts CUIIy B3aMMOJEHCTBHS

MesK/ly IUIACTHMHAMM, IPUXOIAILYIOCS Ha IUIomans S, papuyro 1 m?,

8. Tonkme cTep>kHM OOpa3yrOT KBajapaT CcO CTOpOHOW MHOW a. CTEepKHH 3apsyKEHBI C
TUHEHHON TIOTHOCTRIO 7 = 1,33nKn /| m . HaiiTu nmoTeHnnan ¢ B IEHTpE KBapara.

9. Beramcnute sHEepruto W 31eKTpOCTATHUECKOTO TOJS METAUTMYECKOTO IIapa, KOTOPOMY
COO0OIIeH 3apsiz Q = 100 nKn, ecnu nuametp d mapa paseH 20 cm.

10. Tpu Garapeu c ».n.c. E1 = 12B E; = 5B u E3 = 10B u 0oMHAaKOBBIMH BHYTPEHHUMU
COIIPOTHUBJICHUSIMH I, paBHBIMU IOMm, COCMHEHBI MEXAY COOOW OJHOMMEHHBIMU IOJIFOCAMHU.
ConpoTuBieHHe COEAMHUTEIBHBIX IMPOBOJOB HHUUYTOXXKHO Mano. Onpenenuth Cuiibl TOKOB |,
UAYIIUX Yepe3 KXyt 6arapero.
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11. Mo mpoBomHuKy compoTuBieHneM R = 3 Om TedeT TOK, CHja KOTOPOTO BO3pacTaer.
KosmyectBo Temnotel Q, BBIACTUBINEECS B MPOBOJAHHMKE 3a BpeMms 7 = 8c, paBuo 200 /.
Onpenenuth KOJIUYECTBO ANEKTpUYECTBA (,[IPOTEKIIEE 3a 3TO BpeMs 110 MPOBOAHUKY. B MOMeHT
BpEMEHU, IPUHSATHIN 32 HAYaJIbHBIN, CHJIa TOKA B MPOBOJIHUKE PaBHA HYJIIO.

12. B MeaHOM MPOBOJAHMKE JIMHON =2 M u 1urom@anpio S momepeyHoro cedenusi, pasuoi 0,4
MM?, UeT TOK. IIpH 9TOM eXeceKyHIHO BhIIENAeTcs KOJMdecTBO TemnoTel Q=0,35 JIx.

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

Bapuanr 2
1. Cuapsn, BelmyIieHHbIH u3 opyaus nox yrioM @ = 30° K FOpU30HTY, IBaX/Ibl ObUT HA OJXHOMN
M Tol ke BeicotTe h: cmycts BpeMs t, =10c M t, =50c Iocie BbicTpena. Omnpenenuts

HaYaJIbHYIO CKOPOCTh Uy U BBICOTY N.

2. Tpysuk, mnpuBs3aHHbli K ImHYpY amuuHoi | =50Cm, omnmceiBaeT OKPY)KHOCTH B
TOPU3OHTAILHON TUIOCKOCTH. Kakol yron ¢ oOpasyeT ImIHYp ¢ BEPTHUKAIBIO, €CIIM 4YacToTa
BparieHust n=1c™*.

3. Uepes Onok, umewomuid Gopmy aucka, nmepekuHyT mHyp. K KoHIaM MIHypa NpuBsS3aiId

Ipy3uKH Maccoii m, = 1002 u M, =1104. C kaxum ycKopeHueM { OynyT IBUTraThCs IPY3HKH,

ecim macca M 6noka pasua 4002? Tpenue npyu BpaleHuy 6JI0KAa HUYTOKHO MAaJIO.

4. B cocyne HaXOmuTCs cMech Kucnopoaa u sogopozaa. Macca M cmecu pasna 3,62. Maccosas
10N @, Kucaopona cocrasnger 0,6 . Onpenenuts KOnM4ecTBa BemecTsa V cmecH, v, U v,
Ka)KI0r0 ra3a B OTJACIbHOCTH.

5. B munmHape moja MOpIIHEM HaxoguTcs Bomopod Maccoit m =0,02ke mpu Temmeparype
T, = 300K . Bogopox cHauana pacmmpuiics aauadaTH4eCcKH, yBEIUYUB CBOM 00BbEM B IIATh pas,
a 3areM ObUI CXKaT W30TCPMUYECKH, NMpHUEeM OO0BEM raza yMEHBINHWICA B NATh pa3 Haiitu
Temieparypy T, B KOHIIE a[uabaTH4eCKOro PaclIupEeHIs U MOJIHYI0 pabory A, coBepLICHHYO

razom. M300pa3uth npouecc rpapuyecku.
6. Kycox nbaa maccot m =200z, B3aThIi npu TemmepaType t, =—10°C , ObLI Harper J0

TEMIEPATyphl t, =0°C M PACIUIaBJIEeH, IOCIE 4Yero oOpa3oBaBIIascsa BOAa ObLia Harpera Jo
TeMIepaTypsl t, =10°C . Omnpenenuts usMeHenne AS HSHTPONMM B XOJE YKa3aHHBIX

IIPOLIECCOB.
7. [IBe MpsAAMOYTOJIbHBIE OAMHAKOBBIE NapAJIIENIbHBIE TUIACTUHBI, JUTMHBI CTOPOH KOTOPBIX a = 10
em u b =15 em, pacnonoxeHsl Ha MajioM (IO CPABHEHUIO C JIMHEHHBIMH pa3MepaMH TUIACTHH )
paccTosHUU Jpyr oT apyra. Ha oxHo#l u3 miuactuH paBHOMepHO pacmpereneH 3apsa Qi1 = 50
nKn, na npyroit — 3apsan Q2 = 150 uKn. Onpenenuts HanpsHKEHHOCTH E 3IIEKTPHYECKOTO TS
MEXy IIACTUHAMM.

8. 3apsia pacnpeneneH paBHOMEPHO MO0 OECKOHEYHOW TIOCKOCTH ¢ TTOBEPXHOCTHOM MIIOTHOCTHIO
o =10nKn | m*. OnpenenuTs pa3HOCTh MOTEHIHAIOB A IBYX TOYEK ITOJISI, OJJHA U3 KOTOPBIX
HaXOJJUTCS Ha IJIOCKOCTH, a Jpyras yJajieHa OT IJIOCKOCTH Ha paccrosiHue d = 10cm.

9. IlnactuHy w3 200HMTa TommuHOM d = 2 mm u mnomaneto S = 300 cm? momecTunu B
OJIHOPOAHOE AIEKTPUUECKOE I10JI€ HAIPSDKEHHOCThIO E = IkB/m, pacnoyioskuB TakK, 4TO CUIIOBBIE
JUHUW TIEPIICHIUKYISIPHBI €€ IUIOCKON ToBepxHocTH. Haitu: 1) mioTHocTs O CBSI3aHHBIX
3apsA70B Ha MOBEPXHOCTHU IUIACTUH; 2) 3Hepruio W 31eKTpUYECKOro MoJjsi, COCPEAOTOUECHHYIO B
IUIACTUHE.

10. /IBe rpynmsl U3 Tpex MOCIEA0BATENBHO COEUHEHHBIX JIEMEHTOB COECIMHEHBI M1ApaJUIEIIBHO.
O.1.c. E kaxnoro anemenTa pasHa 1,2 B, BHyTpeHHee conpoTusienue I = 0,2 Om. IlonydeHnHas
OaTapest 3aMKHyTa Ha BHemrHee conportuBiienne R = 1,5 Om. Haiitu cuity Toka | Bo BHemHen
LEMH.
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11. Cwta ToKa B IPOBOJHUKE conpoTuBiaecHuEM R = 12 Om paBHOMepHO yObIBaeT ot lo = 54 1o
= 0 B Teuenue Bpemenu t = 10 c. Kakoe komudectBo TeruioThl QQ BBIAENSETCS B ITOM

HpOBO,Z[HI/IKe 3a yKa3aHHBII IPOMEKYTOK BpeMEHU?

12. TI70THOCTH TOKa j B MeJHOM HpoBoAHMKe paBHa 3 A/mm% Haiitu nanpsskeHHOCTh E

AIEKTPUYECKOTO OIS B IPOBOHUKE.

Bapuant 3

1. Tlyns mymeHa ¢ Haganshoii ckopoctbo Uy =200M/ ¢ nox yrmom @ =60° x ropusouty.

Omnpenennuts MaKCUMalbHYI0 BeicoTy H moanema, nanpHocTh S mosera u paguyc R xpuBu3HEI
TPAEKTOPHH IyJIU B €€ HauBbICIICH Touke. COMPOTUBIICHUEM BO3IyXa MPEHEOpEYb.

2. I'py3uK, npuBs3aHHbli K HUTH MHON | = 1am, onmuchIBaeT OKpY»KHOCTh B TOPU3OHTAILHOM
wiockocTr. Onpenenuth mepuox I oOpalieHus, eciii HUTh OTKJIOHEHAa Ha yroyl ¢ = 60° OT
BEPTUKAJIH.

3. Banm wmaccoit M=100xke u pammycom R=D5em Bpamancs ¢ uacrorod n=8c™. K
WIMHAPHUYECKON TTOBEPXHOCTH Bajla MPUKAIU TOPMO3HYIO Kojoaky ¢ cwioii F =40H, nox
JeicTBUEeM KoTopoi Bain octranoBuics uepe3 t =10c. Onpenenuts ko3 duiueHT TpeHus f .

4. B Oamtone BMecTHMOCTBhIO V =371 HaxomuTcs KHCIOpoA Maccod M=4z. Onpenenutsb
KOJIMYECTBO BemecTBa V raza u konnenTpamuio [l ero monexyir.

3 .
5. Bomopon mnpu HopMmanbubix ycmoBusx umen oovem V; =100M°. Haittn msmenenne AU

BHYTpeHHeﬁ OHCPI'HH Ira3a IIpH €ro aI[I/Ia6aTI/I‘leCKOM paCcIupCHUU 010 o0beMa Vz = 150M

6. Haiitu uamenenrie AS 3HTpONHM Npu M300apUYECKOM PACIIMPEHUH a30Ta Maccoii M =4z ot
obwvema V, =55 10 06beMa V, =9 .

7. Ha oTpe3ke TOHKOro MpsMOro mpoBoaHHKa jiuHON | = 10 cm paBHOMEpHO pacmpeesicH
3apsijl ¢ TUHEHHON TIOTHOCTRIO T = 3MmKkKi1/ m . Berunciuth HanpsokeHHOCTh E, co3maBaeMyro
3TUM 3aps/ioM B TOYKE, PACIONOXKEHHOW Ha OCH NMPOBOJHUKA U yNaJI€HHOW OT Oirpkaiiiero
KOHIIa OTPE3Ka Ha PaCCTOSIHUE, PABHOE JUIMHE 3TOr0 OTPE3KA.

8. JIBe GeckoHeuHbIe MapasuielbHble MIOCKOCTH Haxoaarcs Ha pacctosHun d =0,5em apyr ot
apyra. Ha miockocTsx paBHOMEPHO paclperesieHbl 3apsaipl ¢ MOBEPXHOCTHBIMU IUIOTHOCTSIMU

2 2
,=02mkKn ! m" w 0,=03mkKn/ m°. Onpepenuts pasuocts norenumanos U Mexmy

IJIOCKOCTSIMHU.
9. Dnexrpoemkocth C TMIOCKOTO KOHAEHcatopa paBHa I11n®. Jlwdnektpuk — dapdop.
Konnencarop 3apsinmnm a0 pazHoctd noreHuuanoB U = 600 B u OTKIIOUMIM OT UCTOYHUKA
HanpsokeHus. Kakyio paboty A HYKHO COBEpPIIMTb, 4YTOOBI BBIHYTH JIUAJIEKTPUK U3
KoHsieHcaTopa? TpeHue npeHeOpexMMo Malo.

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

11. Cuna Toka B mpoBOAHUKE coripoTuBieHueM I = 100 Om paBHOMepHO HapacTaeT oT lo = 0 1o
Imax = 10 A B Teuenue Bpemenu 7 = 30c. OnpenenuTh KOTMYECTBO TEIIOTH Q, BbIICIHBIIICECS]
3a 3TO BpEMs B POBOJIHUKE.

12. TINOTHOCTH TOKA j B aIIOMHHHEBOM TIpoBoje paBHa 1 A/mm?. HaiiTH CpemHIO CKOPOCTH

<U> YIIOPSAAOYCHHOI'O  ABWIKCHUA JJICKTPOHOB, MpcArojaras, 4dYTo 4YHUCIO CBOGOI[HLIX

NEKTPOHOB, TIPEATIONAras, 4T0 YHCIIO CBOOOIHEIX JEKTPOHOB B 1 cM® amIOMUHIS PaBHO YHCITY
aTOMOB.

Bapmuanr 4
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1. Kamenp OpolleH ¢ BBIIKM B TOPU3OHTAILHOM HAMpaBICHUM C HAYaJbHOM CKOPOCTHIO
v, =30Mm lc. Onpenenuts ckopocTh U, TanreHuuaiabHoe @, u HOopMmaibHOe @, yCKOpEHUs B

KOHIIC BTOpOI>'I CCKYHIBI ITOCJIC HavaJla ABUXKCHUA.
2. ABTOMOOWIIb HJET 1O 3aKpyIJeHHI0 mocce, paguyc R kpuBusHbl kKoToporo pasen 200.m.
Koadpdumment tpenuss f konec o mokpeitue goporu paeH 0,1 (romonen). [lpu kakoi

ckopocTH U aBTOMOOWIISI HAYHETCS €ro 3aHOC?

3. Ha ropusoHTanbHyo OCh HacakaHbl MaXOBHUK U JIETKUII MIKUB paanycoM R=5cm . Ha mxus
HaMOTaH LIHYp, K KOTOPOMY IpHUBsA3aH rpy3 Maccol M = 0,4kez. Onyckasch paBHOMEPHO, IPy3
npomen myth S =1,8.m 3a Bpems t = 3C. Onpenenuth MOMEHT uHepiu J MaxoBuka. Maccy
IIKMBA CYUTATh MPEHEOPEKUMO MAJIOH.

4. Onpenenutb KoiaudecTBO BemiecTBa V u unciao N Momekyn rasza, coaepxaiierocs B Kosoe
BMECTUMOCTBIO V = 240cm® nipu Temmieparype T = 290K u naBnenuu p = 50« a .

5. Ilpu aagmabatuyeckoM C)KaTUM KUCIOpona Maccoiik M =1ke coBepiieHa pabora
A = 100k/oc. Onpenenurs KOHEYHYIO TEMIEpaTypy T, Tasa, €CIM 10 CXaTHs KHCIOPOJ

HaXOJMJICS IIPU TemiepaType T, = 300K .
6. B pesymnpraTre M30XOpPHYECKOr0 HarpeBaHMsi BoJopojga Maccod M=1c nmaBmenme P rasa

YBEJIMUYHIOCH B [1Ba pa3a. Onpenenuts usmenenne AS sHTponuu rasa.

7. B BepmmHax KBajpara HaxOAATCS OaMHAKOBBIC 3apsiabl Q = 0,3uKn xaxneni. Kakoi
OTpUIATENIbHBIN 3apsin Q1 HY)KHO IOMECTHTh B IIEHTPE KBajpara, 4TOOBI CHJIa B3aWMHOTO
OTTAJKWBAHUSA TIOJOXKUTENIBHBIX 3apsioB  ObUla  ypaBHOBEIIEHA CHJIOW  MPUTSHKEHUS
OTPHULIATEIILHOTO 3apsiia’

8. CTO OAMHAKOBBIX Kallelb PTYTH, 3apsDKEHHBIX /10 MOTEHLHada ¢ =20B CIUBAIOTCA B OJHY
Oonpmyro kamno. Kakos norennuan ¢, 00pa3oBaBLIEHCS Kariu?

9. Konaencaropsl asektpoeMkocTaMu C1 = Imk®@, Co = 2mk®, C3 = 3MK¢h BKIIFOUYCHBI B 1IETIb C
HanpsbkeHueM U = 1,1 kB. Onpenenutbh 3HEPrUI0 KaKJOro KOHJAEHcaTopa B ciydasx: 1)
MOCIIEA0BATEIHHOTO UX BKIIOUECHHUS; 2) MapallIeIbHOTO BKIIOYCHHS.

10. 3amyHTHpOBaHHBIN ammepMeTp u3MepseT Toku cwioi 10 | = 10 A. Kakyro HanOOIbIIyIO
CUIIy TOKa MOXET U3MEPUTh ITOT aMmIiepMeTp Oe3 IIyHTa, ecIi COMpOoTHUBIeHHE Ra ammepmeTpa
pasHo 0,02 Om u conpotusienue R,, nryara pasuo 5 mOm?

11. IIpu cune toka |1 = 34 Bo BHemIHe# 1enu 6atapen akKKyMyJISTOPOB BBIAEISATCS MOIIHOCTh
P1 = 18 Bm, tipu cune toka l2 = 14 — cootBerctBeHHO P2 = 10Bm. Onpenenuts 3.40.c. E u
BHYTPEHHEE CONPOTHUBIICHHUE I' OaTapeu.

12. Onpenenuts CPerHIO CKOPOCTb <U> YIOPSA0YEHHOTO JIBUYKEHUS JIEKTPOHOB B MEIHOM

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

Bapmuanr S

1. Teno 6pomieno nmox yriom a=30° k Topu3oHTy. HaliTu TaHreHanibHoe ar 1 HOpMaJIbHOE dn
YCKOPEHHS B HAYaJIbHBIA MOMEHT JABUKEHUS.

2 Kakyro HamOOJBIIYI0 CKOPOCTh Umax MOYKET Pa3BHUTh BEIIOCHUIIEINCT, MPOE3Kasi 3aKpyrieHue
pamuycom R=50M, ecimu ko3(hGUIMEHT TpeHUs cKojbkeHus f mMexay mmHamu u achanibTom
paBeH 0,37 KakoB yroa ¢ OTKJIOHEHHMS BEJIOCHIIEa OT BEPTUKAIHM, KOTJIa BEJIIOCHUIIEAUCT
JIBUKETCA 10 3aKPYTIICHUIO?

3. ToHKHIA OJHOPOAHBINA CTEep)KeHb AIUHON |=50cm u maccoit mM=4(00z BpaliaeTcsi ¢ yriIOBbIM

2 o
YCKOpEeHUEM & = 3 pad/ C OKOJIO OCH, MIPOXOJISIIeN IEPHECHIUKYISIPHO CTEPKHIO Yepe3
cepenuny. OnpenenuTs Bpaluaromuii MOMEHT M.
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4. Onpenenuth cpennee 3HadeHue <& > IOMHOM KMHETUYECKOM DHEPIrUM OJHOM MOJIEKYIIbI
relusi, KUCIIOopoa U BoJsTHOTO napa rpu temnepatype 1 = 400K

5. Pactmpsisick, BOIopo1 coBepiiil paboTy A = 6x/Jac . OnpeaennuTs KOJTUIeCTBO TEIUIOTH Q
MOJIBEICHHOE K ra3y, eciIy npoiiecc mpoTekai: 1) uzodapuuecku; 2) U30TEPMUYECKHU.

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

7. DAEKTPUYECKOE TOJIE CO3AaHO ABYMs TouedHbIMH 3apsnamMu Q1 = 40 nKn u Q2 = —10nKn,
HaxojsummMucs Ha paccrosauu d = 10 cm npyr ot apyra. OnpenenuTs HanpsbKeHHOCTh E mosst
B TOUKE, yJAJIEHHON OT EPBOIo 3apsiaa Ha 't = I12¢m v OT BTOPOTO Ha 2 = 6em.

8. JlBe OGeckoHeuHbIe MapajieibHbe TUIOCKOCTH HaxomsaTcs Ha paccrossuuu d =lem nmpyr or
apyra. IlnockocT HecyT paBHOMEpPHO pacHpelelIEHHbIE 110 IOBEPXHOCTSIM 3apslbl ¢

2 2 o
IUIOTHOCTAMU O =0,2 MkK/m® u o, =05 ukKn/m* . Haiitu pasHocTh moreHnuaios U

MJTACTHH.
9. Konnencarop snextpoeMkoctbtio C1 = 666n@ 3apsauiau 10 pa3sHOCTH noTeHuuanoB U =
1,5kB v OTKIIIOYWJIM OT UCTOYHHMKA TOKA. 3aTeM K KOHAEHCATOpY MPUCOCIUHUIN MapalljieIbHO
BTOpOI, HE3apsHKEHHBIN KOHIEHCATOP 3JIEKTPOEMKOCThI0 C2 = 444n®. OnpenenuTts 3HEPTHUIo,
M3pacX0JOBaHHYIO Ha 00pa30BaHMUE UCKPHI, TPOCKOYHMBILIEH MPU COSTMHEHUN KOHIEHCATOPOB.
10. Cuna Toka B mpoBOAHHKE paBHOMepHO HapacTaeT oT lo = 0 7o | = 3 4 B TeueHue BpemeHu t
= 10 c. Onpenenuts 3apsa Q, mpomeAmnii B IpOBOIHUKE.

11. OOMOTKa 3JEKTPUUECKOTO KUIATUIbHHKA MMEET ABE ceKIuu. Eciu BKIIOYEHAa TOJBKO
nepBasi CeKIus, TO Boja 3akumnaeT uepe3 t1 = I5Smun, ecnu TonpKo BTOpas, To uepes tr = 30 mun.
UYepe3 CKONBKO MHHYT 3aKUIUT BOJAA, €Cld 00€ CEKUUU BKIIOYUTH MOCIEA0BATEIbHO?
[TapannensHo?

12. Cuna Toka | B MeTammmueckoM mpoBojnuKe paBHa 0,8 A, cedeHue S mpoBogHMKA 4 MM,
[IpyHuMas, 49TO B KAKJIOM KyOMYEeCKOM CAaHTUMETpe MeTaina cojepxkurcs Nn=2,5-10%

CBO6OI[HBIX OJICKTPOHOB, OIMMPEACIINUTL CPCAHIOIO CKOPOCTH <U> X ynopsaao4€HHOTO ABHUKCHUA.

Bapuanr 6

1. Juck pamumycom I =10cm, HaxomuBIIMIiCS B COCTOSHHM TIOKOS, Hayall BpaIlaThCs C

2 ”
TOCTOSIHHBIM yIT0BBIM yekoperuem € = 0,0 pao | ¢° . Haiitn tanrennmansHoe d, , HopMalbHOE

@, v nonHoe d yCKOPEHHMS TOUEK Ha OKPYKHOCTH JUCKA B KOHIIE BTOPOM CEKYH/IBI OCIIE HAaYasa
BpAIIICHHSL.

2.KaMeHb CKOJB3UT C HaWBBICIIEH TOYKM moiycdepsbl. Kakyro ayry omumer KaMeHb, TpeKe
4eM OTOPBETCS OT ee moBepxHOocTU? TpeHueM npeHeopeys.

3. ap maccoit M= 10ke u pamuycom R =20cm Bpamaercs BOKPYT OCH, MPOXOIAIICH depes

ero meHTp. YpaBHeHMe BpameHus mapa umeer Bux @ = A+ Bt’ +Ct3, rne B=4paol CZ;

N _ 16 \ / ~3 o o
—_ aa n . Haiitu 3aKOH U3MCHCHHUI MOMCHTA CHUJI, I[CI/ICTByIOH_II/IX Ha map. OHpCI[CJ'II/ITB

momeHT cunn M B MoMeHT Bpemenn t = 2C.

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

5. T'oprowas cmech B aBUrarene AM3eNns BOCIUIAMEHSETCS INIpU Temmeparype T, =1,1kK .
Hauanbnas temmneparypa cmecu T, =350K . Bo ckonpko pa3 Hy’)KHO YMEHBIITUTh 00BEM CMECH

Opy CKaTHH, 4TOObI OHa BocmyiameHmnack? Cxarue cumrtath aguabatuueckum. [lokazatenb
aauabaThl ¥ ISl CMECH MIPUHSATH paBHbIM 1,4 .
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6. Kucnopox maccoidi M = 2kz yBenuuniI CBOH 00beM B N =5 pa3z OIUH Pa3 M30TEPMUYECKH,
apyroi — aguadatudyecku. HaliTu n3MeHEHUs SHTPONUHU B KaXKIOM U3 YKa3aHHBIX IIPOLIECCOB.

7. Tpu ogunakoBbIxX 3apsaa Q = InKn xaxaplil pacroiokeHbl 0 BEpUIMHAM PaBHOCTOPOHHETO
TpeyronbHuka. Kakol OTpUIIATENbHBIA 3aps] Q, HYKHO IIOMECTHTh B LEHTPE TPEYroJbHHKA,
YTOOBI €r0 MPUTSIKEHHE YPAaBHOBECUIIO CUJIBI B3aUMHOTO OTTaJKMBaHUsA 3apsAnoB? byner mu ato
paBHOBECHE YCTONYUBBIM?

8. beckoHeyHO JUIMHHAs TOHKAas MpsiMas HUThb HECET PABHOMEPHO PACIPENEIICHHBIA MO JJIMHE
HUTH 3apsAl ¢ JMHEHHOU MIOTHOCTBIO 7 = 0,01mkKa/ m . OnpenenuTs pa3HOCTh MOTCHIIMAIOB
A IBYX TOYEK IOJIA, yJAJICHHBIX OT HUTH Ha I'1 =2cm U 2 = 4em.

9. Ilnockuii BO3AYIIHBIA KOHAEHCATOP 3JeKTpoeMKOoCThi0 C = I,11n@® 3apsikeH 10 Pa3sHOCTU
IIOTEHIINATIOB Ui = 300 B. Tlocie OTKIIOUYEHUS OT MCTOYHUKA TOKA PACCTOSHHUE MEXKIY
MJIaCTUHAMU KOHJEHCaTopa OBLUIO YBEIMYEHO B mATh pa3. Onpexenuts: 1) pa3HOCTH
noreHuuanoB U Ha o0kiIajKkax KOHAEHCATOpa IMOCIe MX pa3IBUKEHUS; 2) padoTy A BHEUIHHX
CHJI 10 Pa3/IBUKEHUIO TUIACTHH.

10. Hanbl 12 snementoB ¢ 3.1.c. E = 1,5 B u BHyTpeHHUM conpoTuBieHueM I = 0,4 Om. Kax
HYXXHO COCIMHHUTH OTH OJJIEMEHTHI, YTOOBl MOJYYHTH OT COOpaHHOM H3 HHUX OaTapen
HauOOJBIIYI0 CHJIy TOKa BO BHENIHEW Menu, umeromie comportusienune R = 0,3 Om?
OnpenenuTb MAKCUMAJIBHYIO CUITY TOKa Imax.

11. K 3axxumam Oatapeu akKyMyJsTOpOB IMPHUCOEAMHEH HarpeBareib. J.a.c. E Gatapeu paBHa
24B, Buytpennee conportuBienue I = I Om. HarpeBaTtenb, BKIIOUYEHHBIA B IIETb, MOTPEOISIET
MOIIHOCTh P=80Bm. BoruricnuTh cuity Toka | B 11enu u K.I.J1. ] HarpeBaTesl.

12. B meHOM mpoBOIHHKE 00BbeMoM V=6 cM® HpH IPOXOKICHHUH M0 HEMY TIOCTOSHHOTO TOKA 32
Bpems t=1 MUH BBIAETUIOCH KOMU4YeCcTBO TeruioThl Q=216 J[. BeruncauTh HanpsokeHHOCTh £
AIIEKTPUYECKOTO I0JIS B IPOBOJHUKE.

Bapuanr 7

3
1. Jluck pammycom r=20cm Bpamaercs cormacHo ypasuennio @ =A+Bt+Ct° e
3
A=3pao; B=-1pao/ c; C= 0,1pa0 [c”. OmpenenuTh TaHTEHIMAIBHOE 4., HOPMAIBHOE

d,, 1 nonHoe d YCKOPEHHMs TOUEK Ha OKPYKHOCTH JUCKa 111 MoMeHTa Bpemenu t = 10C.

2. Pakera maccoii M=1m, 3amymeHHas C TOBEPXHOCTH 3eMJHM BEPTHKAJIbHO BBEPX,
MIOJTHUMAETCS ¢ ycKopeHueM a=2g. Ckopocts U cTpyu razos, BBIPBIBAIOIIMXCSA W3 COIUIA,

pasua 1200m/ ¢ . Haiitu pacxon Qn TOPIOYETO.

3. UenoBek CTOUT Ha ckambe JKYKOBCKOro U JIOBUT PyKO# Msu Maccoil m = 0,4ke , neTsimuil B
TOPH30HTATLHOM HAMpaBieHuH cOo CKopocThio U =20m/c. Tpaekropusi Msd4a MPOXOJUT Ha
paccrosiHuu = 0,8 OT BEPTUKAJIBHON OCH BpalleHHs ckaMbU. C KakoM YIJIOBOM CKOPOCTBIO
() HauHeT BpamaTthcs ckambs KyKOBCKOTO C YeJIOBEKOM, MONWMAaBIIEM M4, €CIIHM CyMMapHBIH
MOMEHT HHepiun J dYeloBeKa U CKaMbH paBeH 6xez - .m”?

4. Jlanenve p raza paBHo Imlla, xouuentpanus [l ero monekyn pasna 10T .

Ompenenuts: 1) Ttemmeparypy 7 rasa; 2) CpeQHIO KHHETHYECKYIO dHepruto <&, >

MOCTYIATEILHOTO JBMYKEHUS MOJIEKYJI rasa.
5. M3 Oamnona, cojepiKailero BOAOPOJ IOJ JaBJICHHEM p, = 1MIla TPH TEMIIEPAType

Tl = 300K , BBIIYCTHJIM IIOJIOBUHY HaXOJAWBIICIOCsS B HEM Ta3sa. OHpe,ZIeJ'II/ITB KOHCYHYIO
TEMIICPATYPy T2 M TaBJICHUC p,, CHUTAA IIPONECCC a,Z[I/Ia6aTI/ILICCKI/IM.

6. Bomopox maccoit m =100z Obur M300apuUecKud HarpeT Tak, 4TO OOBEM €ro YBEIUYHICS B
N=3paza, 3ateM BOJOPOA OBbLT HW30XOPUYCCKA OXJIAKAEH TaK, YTO JaBJEHHE €ro

YMCHBIIUJIOCh B N = 3pa3a . Haiitn usmenenune AS OHTPOIINU B XOJI€ YKA3aHHBIX ITPOICCCOB.
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7. Toukas Huth mmuHON | = 20cm paBHOMEPHO 3apsHKCHA C JIMHEHHOW IJIOTHOCTHIO
7=10nKn | m. Ha paccrosiauu @ = 10cm OT HUTH, IPOTUB €€ CEPEIUHBI, HAXOAUTCS TOUCUHBIH
sapsan Q = InKn. Beraucnuth cuny F, 1eCTBYIOITYIO Ha 3TOT 3apsji CO CTOPOHBI 3apsHKEHHON
HUTH.

8. OmpenenuTb NOTEHUHUANbHYIO OdHepruto Il cucrembl 4YeTbIpex TOYEUYHBIX 3apsloB,
PacIoJIOKEHHBIX B BEPIIMHAX KBaJpaTa co CTOPOHOU JMHOM & = I0cm. 3apsapl OTMHAKOBBI 1O
abcomorHoMy 3HaueHMio Q = I0uKn, HO ABa W3 HUX OTpHUIATENbHBL. PaccMoTpeTh nBa
BO3MOJXKHBIX CJTydasi pacloJIOKEHUs 3apsI0B.

9. [1nockuit BO3YIIHBIA KOHJEHCATOP COCTOUT M3 JIBYX KPYIJIBIX IUIACTUH paguycoM I = I0cm
xaxnas. Paccrosnue d, Mexny minactuHamu paBHO Icm. KonaeHCATOp 3apaaniy 10 Pa3sHOCTH
noreHimanoB U = 1,2 kB W OTKIIOYWIM OT HMCTOYHMKA Toka. Kakyio paboty A HYKXHO
COBEpUINTb, YTOOBI, yAaJsisl MIIACTUHBI APYT OT APYra, YBEIUYUTh PACCTOSHUE MEXAY HUMHU JIO
d, =35cm ?

10. JBa onemenra (E,=12B, r,=0,10m, E,=09B, r,=0,30m) COCIUHEHEI
olHOMMeHHBbIMU Tomtocamu. ComportuBieHue R coeaMHUTENBHBIX MPOBOJIOB paBHO 0,20Mm.
Onpenenuts cuiny Toka | B menu.

11. D.x.c. E Gatapeu paBHa 20B. Conpotusienue R BHemHe# nenu paBHo 20m, cuna Toka | =
4A. Haiitn x..a. 6arapeu. [Ipu kakom 3HauYe€HUM BHENIHEro corpoTuBieHus Ri k.m.ja. Oyxer
paBen 99%7?

12. Merannuueckuii NMPOBOJHMK JBHXKETCA C yckopeHuem a=100 m/c2. Ucnons3zys mopnenb
CBOOOJHBIX 3JIEKTPOHOB, OIPEECIIUTh HAIPSHKEHHOCTD £ 3JIEKTPUYECKOrO 0JI B IPOBOJHUKE.

Bapuanr 8
1. MaxoBHK Hayaj BpallaTbCsi PaBHOYCKOPEHHO M 3a MpoMexyTok BpemeHn At =10C ngoctur
4acTOThl BpamieHuss N = 300mun". OnpeneauTh yrioBoe yckopenue £ mMaxoBuka u 4yucio N
000pOTOB, KOTOPOE OH CJIEJIAJI 3@ 3TO BPEMsL.
2. Iapux maccoit m =300z ynapuics o cTeHy ¥ OTCKOUMJ OT Hee. OnpesenuTh UMIYIbLC p,,

MOJTYYECHHBIM CTEHOW, €CIIM B MOCIECIHUNA MOMEHT IMepell yIapoM IIapuK HMENT CKOpPOCTh
v, =10m/ ¢, nanpaBnennyio mox yrmom @ =30° Kk mOBepXHOCTH CTeHbL Yiap CUMTATH
abCOJIIOTHO YIPYTHUM.

3. [nardopma, nmeromas Gpopmy IrCKa, MOKET BpamlaThCs OKOJIO BEpPTUKAIBHOM ocu. Ha kpato
IaTQOpPMBEI CTOMT YEJIOBEK Maccoi m, = 60xz. Ha kakoil yron @ mnoseprercs miatdopma,
€CJIM YeJIOBEK MOWJET BJI0Jb Kpas IiatdopMbl U, 0001 ero, BEpHETCS B UCXOJHYIO TOUKY Ha
mrathopme? Macca m, miarpopmsl paBHa 240kz2. MomenT uHepnum J  deloBeKa
paccUMThIBaTh KaK /Ul MaTepHabHONU TOUKH.

4. B konbe BMeCTHMOCTBIO V = 240cm® Haxomurcs ras mpu temreparype 1 =290K wu
JaBlIeHUU p = 50kIla . OnipeienuTh KOJIMYECTBO BellecTBa V raza u uncio N ero MOJIEKYII.

5. Onpenenuth paboty A aamabdaTHUECKOro pacIIUpeHHs BOAOpoJda Maccod M=4z, eciu
TeMmeparypa rasa nonusmwiach Ha AT = 10K .

6. WneanbHBId JBYXaTOMHBIH Ta3, COJAEpXKAIlMid KOJIUYECTBO BemiecTBa V= lmons ,
HaxXOJALIMICSA 1OJ] JaBIE€HUEM p, =0,1MI1a TIpu Temmneparype T, = 300K, HarpeBaroT Ipu
IIOCTOSSHHOM 00beMe 10 JaBleHus p, =0,2MIla . llocne >TOro ras H30TEPMHYECKH
pacimmpuiIcs 0 Ha4aJlbHOTO JIaBJIEHUS U 3aTeM ObLT H300apuYecKH CKaT A0 HadaJlbHOTO 00bema
V,. Iloctpouts rpaduk mukma. Onpenenuts temmeparypy | Trasa sl XapaKTEpPHBIX TOYEK
IUKJIA U €0 TEPMUYECKUHN K.IT.1.1].

7. B BepmmHax mNpaBWIBHOTO IIECTHUYTOJbHHKA cO crTopoHoi a =10cm pacmonoxeHs
toueunble 3apsael Q, 2Q, 3Q, 4Q, 5Q, 6Q (Q = 0,1 mxKn). Haiitu cuny F, neiictByroyro Ha
TOYCUHBIA 3apsan Q, Jexamuid B TUIOCKOCTH MISCTHYTOJBHUKA W PaBHOYAAJICHHBIA OT €ro
BEPILIUH.
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8. KakoBa nmoreHuuanbHast 3Heprus 11 cuctembl 4eThIpeX OJMHAKOBBIX TOYEUHBIX 3apsaoB Q =
10nKn, pactionoXxeHHBIX B BEPIIMHAX KBaJpaTa Co CTOPOHOU AMuHON a = 10cm?

9. Cuna F nmputsbkeHus MexX 1y MJIaCTUHAMU TIOCKOTO BO3AYIIHOTO KOHAeHcaTopa paBHa SOmH.
[lnomans S KaxmoW 1uiacTUHbl paBHa 200cm?®. HaiiTH IUIOTHOCTH 3HEPrUM W OIS
KOHJIEHCATOopa.

10. Ha 0iHOM KOHIE IMIMHAPHYECKOr0 MEIHOTO MPOBOIHHKA CONPOTHBICHHEM R, = 100m
(mpu 0°C) mopnepxkuBaercs Temmeparypa t, =20°C, Ha JIpyrom t, =400°C. Haiitu
COIIPOTHBIIEHUE R MPOBOJHMKA, CUUTAS TPAJAUEHT TEMIIEPATYpPhI BIOJIb €r0 OCH ITOCTOSTHHBIM.

11. K Garapee akKymyJsiTOpOB, 3.1.Cc. E KOoTOpoil paBHa 2B W BHYTpPEHHEE CONPOTHUBIICHUE I =
0,5 Om, npucoenunen npoBoaHuK. Omnpenenutb: 1) comporuBienne R mnpoBogHUKA, NpU
KOTOPOM MOIIHOCTh, BBIJENA€Mas B HEM, MaKCMMaibHa; 2) MOLIHOCTh P, KOTOpas mpu 3TOM
BBIJICJISICTCS B IPOBO/IHUKE.

12. Mennblii guck pamuycom R=0,5 M paBHoMmepHO Bpamaercs (w=10* pan/c) oTHocHTenBbHO
ocH, TEPIEHAUKYISIPHON IUIOCKOCTH JHCKa M Ipoxonsuiel uepe3 ero ImeHtp. Omnpenenuthb
pa3HOCTh MOoTeHIManoB U Mex 1y IEHTPOM JIMCKA U €r0 KPaHUMH TOUKaMH.

Bapuant 9

1. BenmocuneaHoe KoJjieco Bpaimiaercs ¢ 4acTOTOU n=5c!. Tlox neiicTBUEeM CHJI TPEHUS OHO
OCTaHOBWJIOCh 4epe3 uHTepBan BpeMeHu At =/mun. Onpenenuts yriioBoe yckopeHue & u
grcio N 000poTOB, KOTOPOE ClIEIaeT KOJIECO 3a 3TO BPEMSI.
2. Teno maccoit M = 5ke6pomeno nog yrinom @ = 30° K TOPU30OHTY C HAYaIbHOW CKOPOCTBIO
U, = 20m/c. IIpenebperas CONPOTMBIECHMEM BO3AyXa, Haitu: 1) wmmmynasc cuinel F
NEHCTBYIOIIEH Ha TENo, 3a BPeMs €ro mojiera; 2) HU3MEHEHUEe Ap HMMIIyJbca Tella 3a Bpems
1oJIeTa.
3. Tlnmatrpopma B BHIe nucka pamuycom R =1m Bpamaercs mo HHEpPUUH C YaCTOTOU
-1 o
N, =6mun™ . Ha kpato miarpopmsr crout denosek, macca M koroporo paBua 80ke. C Kakoid
yactoroii | Oyner Bpamarscs maardopma, €ciu YelIoOBEK Iepeiiaer B ee 1eHTp? MomeHT
uHepiK J miatgopmel paBeH 120z - . MOMEHT HHEPIIMH YeJIOBEKA PACCUMTHIBATH KaK JUIs
MaTepuaibHOU TOUKH.
4. OnpenenuTh KUHETUYECKYIO SJHEPTHIO, IPUXOIALIYIOCS B CPETHEM Ha OJHY CTENEHb CBOOOIbI
MOJIEKyIbI a3oTa, mpu Temmneparype | =1kK, a Takke CpemHIO KUHETHYECKYI) JHEPIHIO
<&, > mocTymnarenbHOro ABIKEHHs, < &, > BpaIIaTSIILHOTO JBWXCHUS M CPEIHES 3HAUYCHUEC
TOJTHOW KMHETHUYECKOM dHeprun < € > MOJIEKYIIBI.
5. A3oT maccoif M =2z, UMeBImHIA TemnepaTypy T, = 300K , ObIT afnabaTHYECKH CXKaT TaK,
4TO €ro 00beM ymeHbHMICA B N = 10 paz . OnpenenuTs KOHEUHYIO TeMIeparypy T, Trasa u
paboty A cxxatus.
6. OgHOATOMHBIN Ta3, cojaepamuid KoiaumdecTBO BemectBa v =0,lkmons, 1O AaBICHUEM
— 3 3
p, = 100xlla sannvan o6bem V, =5M" . T'as cxumancs mszobapuuecku 10 obsema V, = 1w’
3aTeM CHKMMAJICS aAna0aTUYEeCKH M PacIIUpPsUICS MPHU MOCTOSHHON TeMIlepaType A0 HadyajdbHBIX
obwvema u pasnenus. I[locrpouts rpaguk npouecca. Haiitu: 1) temneparypsl T,, T,, 00beMsl
Vz, V, u nasnenne Pj, COOTBETCTBYIOIIEE XapPaKTEPHBIM TOYKAM IHKIA; 2) KOJIUYECTBO
TEIUIOTEl Q,, TOJY4EHHOE I'a30M OT Harpesarens; 3) KOIMYECTBO TEMJIOTHI Q,, NMEPEJaHHOE

rasoM oxyaauTenio; 4) pabory A, cOBEPIIEHHYIO I'a30M 3a BECH LUK, 5) TEPMUYECKUH K.ILIL. 1
LUKJIA.
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7. ToHkWil JUIMHHBIA CTEPKEHb PABHOMEPHO 3apshKEH C JIMHEWHOW IUIOTHOCThIO [ 3apsna,
paBHO# 10 mxKn/m. Ha nponomkeHun ocu crepkHs Ha pacctossHun @ = 20cm OT ero KoHIa
HaxoauTcst TouedHbld 3apsin Q=I10uKn. Omnpenenuth cuny F B3auMoaelcTBUS 3apsKEHHOTO
CTEpPKHS M TOUEYHOTO 3aps/ia.

8. Haiitn nmorennmansHyto sHepruto 11 cucremsl Tpex TouyeuHbx 3apsuoB Qi = I0uKn, Q2 =
20nKn n Q3 = —30 nKn, pacnoyIOKEHHBIX B BEpIIMHAX PAaBHOCTOPOHHETO TPEYrOJIbHUKA CO
CTOpoHOU myuHOu a = 10 cm.

9. Kakoe KonM4ecTBO TEIIOTHI Q BBIACTUTCA IMPH paspsizie IUIOCKOTO KOHAEHCATOpa, eciu
pasHocTh noTeHuanoB U Mexay riactunamu paBHa 10kB, paccrosinue d = Smm, TUAIEKTPUK —
CITIO/IA M TUIOINAb S KaKI0M miacTunbl pasua 100cm??

10. Karymika u amMmnepMeTp COeIMHEHbI OCIeI0BAaTEIbHO U MOJKIIOYEHbI K HCTOYHUKY Toka. K

3aXHUMaM KaTyYHIKKM IIPHUCOCIWHCH BOJBTMETP COIIPOTHUBICHUEM Rg = 1KOM IToxazanus

amnepmerpa | =0,54, Boaptmerpa U = 100B. Omnpegenuts compoTuBiieHne R KaTymiku.
CKOJIBKO TIPOILIEHTOB OT TOYHOT'O 3HAYCHHS COMPOTHBIICHHS KATYIIKH COCTABUT MOTPEHIHOCTb,
€CJIM HE YYUTHIBATH CONMPOTHBIICHUS BOJIETMETpA?

11. D.x.c. Garapen akkymynsaropos E =12B, cuna Toka | xopoTkoro 3ampikanus paBHa 5A.
Kakyio HanGombury0 MOmHocTh Py MOXKHO IOIYYMTh BO BHELIHEH LEMH, COCAHMHEHHOI C

Takoi OaTapeeit?

12. MertauM4ecKuid CTEpKEHb JIBHIKETCS BJIOJIb CBOCH OcHM co ckopocthio U =200 wm/c.
Onpenenuts 3apsan Q, KOTOpbI HpOTeUeT depe3 rallbBaHOMETP, MOJKIOYaeMbld K KOHIIAM
CTEPIKHSI, IPU PE3KOM €ro TOPMOXKEHHUH, eciu JutnHa | ctepxust paBHa 10 M, a compoTuBiieHue R
BCel 1enu (BKIIIOYas 1enb rajibBaHoMerpa) papHo 10 MOwm.

Bapuant 10

1. Koneco aBromaniuHbl Bpamiaercs: papHoyckopeHHo. CrnenaB N = 50 mosHBIX 000pOTOB, OHO

-1 -1
M3MeHmI0 Yactory Bpamenns or N, =4C™ xo N, =6C™. Onpenenuts yrioosoe yckopenne €

KoJeca.
2. MarepuanpHas Touka Maccoi M =1ke, aBurasce paBHOMEPHO, ONMCHIBAET UYETBEPTH
OKpYyXHOCTH paguyca I =1,2m B Teuenue Bpemenu t=10C. Haiitu nu3mMeHenue Ap umimyibca

TOYKH.
3. Ha cxambe JKyKOBCKOrO CTOMT YEJIOBEK U JEPKUT B pyKax CTepKeHb JUIMHOW | =2,4m u
Maccod M =8kz, paclOIOKEHHBII BEPTHKAJIbHO IO OCH BpalleHus ckambu. CKambs C

o — 101 o o
ueoBexoM Bpamaercs ¢ uactroroir Ny =1C™ . C kaxoit wacroToit n, OyZeT BpamaThbCsi CKaMbsl €

4eJIOBEKOM, €CIIM OH MOBEPHET CTEP)KEHb B FOPU30HTANIbHOE MosokeHne? CyMMapHbI MOMEHT
WHEpIMK J YeIOBEKa U CKAMBH PaBCH 6Kz - m” .
4. Cmech renust u aproHa Haxoautcs npu temneparype T=1,2xkK. Onpenenuts cpenHioro

KBaJ[PaTHYHYI0 CKOPOCTh <U . > Y CPE/THIOI0 KHHETHYECKYIO YHEPTHIO aTOMOB TeJIHS U aproHa.
5. Kucnopoxn, 3anumaBumii oobem Vi=I1 mnox nasnenuem p1=1,2 Mlla, anuabaTtudecku

pacmmmpuiics 10 oobema Vo=101. Onpeaenuts padoTy A pacuupeHus rasa.
6. MneansHerii ra3 cosepmaer nukna Kapro. Temmeparypa T, Harpesatens paBHa 470K,

Temmnepatypa T, oxnagutens pasHa 280K . IIpu nzorepMuueckoM paciIMpeHnH ra3 CoBepIuaeT
paboty A = 100 Joc . OnpenenuTs TePMUUECKUN K.I1.J.1] IIUKIIA, a TAKKE KOJIUYECTBO TETUIOTHI
Q,, KOTOpOE ra3 OTAaeT OXJIAAUTENIIO PH U30TCPMUYECKOM CHKATHH.

7. PaccTostHME MEXIy ABYMs TOYEYHBIMH 3apsiaMH Q, = 1lmxKn M Q, =—Q, pasHO 10 cm.
Onpenenuts cuny F, nmeiictByronyro Ha Toveunslit 3apsan Q =0,lmkxKn, yIaJleHHBIA Ha
r, =6cm OT IICPBOTO M HA r, = 8¢m OT BTOPOI'O 3aps/I0B.
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8. BerancnuTh moTeHIMaNbHYIO dHepTHio [1 cucteMbl 1ByX TodedHbIX 3apsaoB Qi = 100 nKn n
Q2 = 10 nKn, naxonsmuxcs Ha paccrosiauu d = 10 cm apyr ot apyra.

9. Kakoe konu4ecTBO TeryioThl QQ BBIIEIUTCS MPH pa3psKe IJIOCKOrO0 KOHAEHCATOpa, eCiH
pa3HocTh noTeHanoB U Mexny riactuHamu paBHa 15k B, paccrosinue d = Imm, TUAIICKTPUK —
CITIOJIA M TUIOMIA/Ih S KaXKJIOW IJIACTHHBI paBHA 300¢em??

10. K wucrounuky TOKa ¢ 3.0.c. E=15B mnpucoequHMWIM KaTymIKy C COMNPOTHUBICHHEM

R=0,10m. Amnepmerp mokasan Cuily TOKa, paBHyl |, =05A. Korma x ucrounuxy Toka

TIPUCOEANHIIIN TIOCIICIOBATENBHO €IIIe OJIMH UCTOYHHUK TOKa C TAKOM XkKe 3.]1.C., T cuiia Toka | B
TOH K€ KaTylmke okasanach paBHOM 0,4 A. OnpenenuTs BHYTPEHHEE CONPOTUBIEHUS r, H T,
IIEPBOTO ¥ BTOPOTO HCTOYHHKOB TOKA.

11. Jlammouka u peocTar, COCAUMHCHHLIC IMOCICA0OBATCIIbHO, IPUCOCANHCHBI K HCTOYHHUKY TOKaA.
Hanpsoxkenne U Ha 3axkumax nammoukd pasuo 40B, comporusienne R peocrara pasmo
10 Om . Brewnss uens norpedisier MotmHocts P =120 Bm . HailiT cuimy TOKa B LISTTH.

12. YnaenbHas nmpoBoAuMOCTh y MeTauia paBHa 10 MCwm/M. BBIYMCINTE CPEIHION IIIHUHY <|>

CBOOOHOTO TMpobOera 3JIEKTPOHOB B METAJUIE, €CIIM KOHICHTPAlus N CBOOOJHBIX AIIEKTPOHOB
pasHa 10?8 M3, CpemHIo cKOpOCTH U XaOTHYECKOTO JBMKEHHS NEKTPOHOB IPHHATH PaBHOI |
Mw/c.

KommuiekT 3aganuii 1isi 2 KOHTPOJILHOH PpadoThI
10 IUCIMIUIAHE «DPU3uKa»

Ba3oBblii ypoBennb: 3axauu 1 — 8

IloBbIIeHHBII YPOBeHb: 3agaun 9 -12.

Bapmuanr 1

1. Paccrossure d Mexay OBYyMs JUIMHHBIME MapajUIeIbHBIMH TMPOBOJaMH paBHO Scm. Ilo
MPOBOJIaM B OJIHOM HAmNpaBIICHUHM TEKYT OJUHAKOBBIE TOKM cuioi | = 30A xaxnpiii. Haiitu
HANpPsDKEHHOCTh H MarHUTHOTO TOJIS B TOYKE, HAXOAIICHCs HA PACCTOSIHUM 1 = 4CM OT OJHOTO
U I'2 = 3¢cm OT APYroro MpoBoja.

2. B ogHOpomHOM MarHuTHOM Tolie ¢ uHAyKuued B = 0,01 Tn HaxoauTcs MPSMOM MPOBOJ
uHoM | = 8 cm, pacrnonoKeHHbIH MEePIeHANKYISIPHO JTUHUSIM HHAYKIKMU. [1o mpoBoay Teder
Tok cunoit | = 2 A. Tlog neficTBUEM CUI MOJSI IPOBOJ] MMEPEMECTHIICS HA PAcCTOSHUE S = § cM.
Haiitu paboty 4 cun noms.

3. [To o6moTKe coneHonaa UHIYKTUBHOCTBIO L=0,2 ['n TedeT Tok |=10 A. Onpenenuts SHEPTUIO
W MarHUTHOTO TMOJIs COJICHOUIA.

4. Ha mputbHYIO TUIEHKY (N=1,3), HaXxoasIIylocs B BO3AyXe, MaJaeT HOPMAIbHO MY4YOK Jyuei
6enoro cBeta. [Ipu Kakoit HanMeHbIel ToamuHe d TUIEHKH OTPasKEHHBIN CBET C JJTHHON BOJIHBI
A =0,55 MKM OKa)eTcsi MAaKCUMAaJIbHO YCHUJICHHBIM B Pe3yJIbTaTe HHTEPPEPEHITUH.

5. ludpakimonHas pemieTka OCBeleHa HOPMAIbHO MaIal0IUM MOHOXPOMAaTHYECKUM CBETOM. B
TM(PAKIMOHHON KapTHMHE MAaKCMMyM BTOPOTO HODSAJKAa OTKIOHEH Ha yron ¢, =14°. Ha xaxoin
YOIl ¢, OTKJIOHEH MAaKCHUMYM TPETLETO IOPsAKa?

6. Bo ckombko pa3 pelsITHBUCTCKas Macca M — 3JIEKTPOHA, 00Jajaronias KUHETHICCKON

sHeprueit T=1,53 MaB, Gomnbliie Macchl MOKOs Mo?
7. MakcumMyM CHEKTpajJbHOM TIUJIOTHOCTH DSHEPreTUYECKOM IUIOTHOCTH JHEPreTUYECKOM

ceerumoctn ( R 4T )max SIPKOI 3Be37bl APKTYp NpPUXOAWTCS HA JUTHHY BOJIHBI ﬂ«m =580 am.
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[TpunuMasi, 4TO 3BE3/1a U3JIyYaeT KaK YepHOE TeJlo, ONpeAeTuTh TemrnepaTypy T MOBEpXHOCTH
3BE3/IB.
8. Ompenenuts yron ¢, Ha KOTOpBIA ObLI paccesH J-KBaHT ¢ dHeprued g =1.53 Mb>B npu

apdexte KomnToHa, eciin KuHeTH4YecKast SHeprus sekTpona otaaun T=0.51 M»sB.

9. Omnpenenuts sHepruto E, maccy M u ummynsc P (OTOHA, KOTOPOMY COOTBETCTBYET AJIMHA
BOJTHBI A= 380 HM ((uoneToBas rpaHuila BUANMOTO CIIEKTPA).

10. PeHTreHOBCcKOE HM3IydyeHHUE IJIUHON BOJHBI A=55,8 NM paccewBaeTCsl IUIMTKOW rpadurta
(komnToH-3PexT). OnpenenuTs IUIMHY BOJHBI A  CBeTa, paccessHHOro moja yriaom 6=60° k
HAIPAaBJICHUIO MAJAIOIIEro MyyKa CBEeTa.

11. Beruucnuth paauycsl 2 ¥ '3 BTOPOM U TPEThEl OpOUT B aTOME BOOPOAA.

12. Onpenenuthb aedeKT Macchl AM U SHEPTHUIO CBS3H Ecs Apa aTOMa TSKEIOT0 BOJIOPOIA.

Bapuant 2

1. /IBa JUIMHHBIX NapajJIeNIbHBIX IPOBOJIA HAXOAATCS HA PACCTOSIHUU I = 5cm OMH OT ApYyroro.
[To mpoBoaM TEKYT B MPOTHMBOIIOJIOXKHBIX HAMpPaBICHUSIX OAWHAKOBBIE TOKW cuiont | = 10A4
Kaxplii. HaliTi HanpspkeHHOCT H MarHUTHOIO MOJIS B TOUKE, HAXOAALIEHCS Ha pacCTOSIHUM I
= 2cM OT OJIHOTO U 2 = 3¢m OT APYroro NpoBoJa.

2. Conenonpg nHAYKTUBHOCTHIO L = 4 mI'n copepxut N = 600 ButkoB. Onipeie T MarHUTHBIN
notok @, ecnu cuia Toka |, mporekatomiero no oOMotke, pasHa 12 A.

3. UanykruBHocTh L kartymku (6e3 cepaeunuka) paBHa 0,/ mlw. Ilpu xakoit cuie toka |
sueprus W marauTHOro noJjist paBua /00 mx/[c?

4. ITygox moHOXpomaTuueckux ( A =0,6 MKM) CBETOBBIX BOJH IafaeT IoJ yrjioM g =30° Ha
HaxXOJSIIYIOCS B BO3AyXe MbUIbHYIO IuieHKY (N=1,3). Ilpu kakoii HamMeHblueil TonmmHe d
IUICHKH OTPa)XCHHbIE CBETOBBIE BOJIHBI OYIyT MaKCUMaJIbHO OCJa0JIEeHbl HHTEpepeHIuei?
MakcuManbHO yCHIeHbI?

5. Judpakumonnas pemerka comepxkut N=200 mrpuxoB Ha 1 mMm. Ha pemrerky mamaer
HOpPMaJIbHO MOHOXpOMaTH4YeCKHii cBeT (A = 0,6 MKM). MakcUMyM Kakoro HanOoJbILIEro MopsIKa

JIaeT 3Ta perieTka’?

6. Ilydox cBera, maymuii B BO3IyXe, MaJaeT HA MOBEPXHOCTh XKUAKOCTH MOA yriioM &; =54°.

Onpenenuts yroa mnpeiaomneHus &, My4yKa, €CJIM OTPAKEHHbI IMy4OK IOJHOCTBHIO

MOJIIPU30BaH.
7. Omnpenenuth TemrepaTtypy T uYepHOro Teia, NPH KOTOPOH MaKCUMyM CIEKTPabHOMN

IUIOTHOCTH SHepreTHdeckoii ceermmocti ( R .7 Jmax IPHXOJIUTCS HA KPACHYIO TPAHUITY BUIHMOTO
cnexTpa (4, = 750 HM); Ha GHOIETOBYIO (A, = 380 HM).

8. MakcumainpHasi CKOPOCTh Vm (OTO2IEKTPOHOB, BBUICTAIOIIUX U3 MeTalla MPpHU O0JIyYEHUH €ero
¥ -boronamu, paBHa 291 Mm /C. OnpenenuTs S3HEPruro &- (HOTOHOB.

9. OmnpenenuTh JAIMHY BOMHBI A, Maccy M u umnyinsc P ¢dotona ¢ sHeprueii € =1 M»3B.

CpaBHMTB Maccy 3Toro (OTOHa ¢ MacCOW MOKOALIETOCS AIIEKTPOHA.

10. OnpenenuTh MakCUMaJIbHOE U3MEHEHHE JUIMHBI BOJIHBI MPU KOMITOHOBCKOM paccestHUH: 1)
Ha CBOOO/IHBIX 2JIEKTPOHAX; 2) HAa CBOOOHBIX POTOHAX.

11. Onpeaenuts ckopocTh U 37eKTpOHA Ha BTOPOU OpOHMTE aToMa BOAOPO/IA.

12. Onpenenuts HEPTUIO Ec, KOTOPAst OCBOOOIUTCS TIPH COSAMHEHUH OHOTO MPOTOHA U JIBYX
HEUTPOHOB B aTOMHOE SJPO.

Bapuanr 3
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1. ITo ToHKOMY TIpOBOASAIIEMY KOJBIY paguycoM R = 10 c¢m Tedet Tok cumoit | = 80 A. Haiitu
MarHUTHYIO UHAYKIMIO B B TOUKe, paBHOYAAJICHHON OT BCEX TOYEK KoJbla Ha I = 20 cm.

2. C nomol1IpI0 peocTaTa paBHOMEPHO YBEIMYMBAIOT CHIIY TOKa B KaTymke Ha Al =0,1A B Ic.
NunyktuBHocts L katymiku paBha 0,01 I'n. Haiitu cpennee 3HayeHUE 3.]1.C. CAMOUHIYKIIUU

(E;).

3. Conenoun comepkut N=1000 ButkoB. Cuia Toka | B ero oOMoTke paBHa 1 A, MarHUTHBIN
noToK @ dYepe3 morepeyHoe cedeHue cosnenonna paseH 0,1 mMBO6. Beramcnute snepruto W
MarHuTHOTO TOJIS.

4. Ha rtonkuil creisiHHBIM kiuH (N=1,55) mamaer HOpPMalbHO MOHOXPOMATHUUYECKHUI CBET.
JIByrpanHblii yron O Mekay MOBEPXHOCTAMH KIUHA paBeH 2’ . OmpenenuTh JUIMHY CBETOBOM
BOJHBI A, eciu pacctosHue b Mexay cocemHuMH HHTep(EPEHIMOHHBIMH MaKCUMyMaMH B
OTpak€eHHOM cBeTe paBHO 0,3 MMm.

5. Ha mudpakunonnyio pemerky, cogepxauryto N=400 mtpuxoB Ha 1 MM, MagaeT HOPMaIbHO
MOHOXpoMaTHueckuil cBeT (A = 0,6MkM). Haiitu obmiee uncno nudpakinoHHBIX MaKCUMYMOB,
KOTOpO€E JaeT 9Ta pemierka. Onpenenuts yron ¢ mudpakiud, COOTBETCTBYIOIIUHN MOCIEIHEMY

MaKCHMYyMY.
6. Ha xakoif yrioBoW BBICOTE (P HaJ TOPU3OHTOM MOJDKHO Haxonutcs CoJiHile, 4YTOObI
COJIHEYHBIN CBET, OTPAKEHHBIN OT IOBEPXHOCTHU BO/JIbI, OBLI MOJIHOCTHIO MOJISIPU30BaH?

7. Temneparypa BepxHux cioeB Connna paBHa 5,8 kK. Cumras CosHIlE YEpHBIM TEJIOM,

OnpeaAcIMTL IOJIMHY BOJIHBI Am, KOTOpOI\/JI COOTBCTCTBYCT MaAKCHUMaJIbHAA CICKTpaJIbHAsA

IUIOTHOCTH M3my4aTenbHOCTH () 1 )max ConHia.

8. OnpenennTs MAKCUMAJIbHYIO CKOPOCTh Vrmx (OTORIIEKTPOHOB, BBUICTAIOIINX U3 METaJUIa MpU
o0nyyeHuu ero J - poToHamu c sHepruet ¢=1,53 M»aB.

9. OnpenenuTh JJIMHY BOJHBI A (OTOHA, UMIYJIBC KOTOPOTO PAaBEH MMIYJIBCY 3JCKTPOHA,
Mi
00Jaaromero CKopocToio V =10—.
c
10. Ompenenutrh yron 6 paccesHus (OTOHA, HCIBITABIIETO COYyAapeHHE CO CBOOOHBIM
AIIEKTPOHOM, €CIIM U3MEHEHUE ITUHBI BOJIHBI A4 TIpU paccessHuU paBHO 3,62 mM.
11. OnpenenuTh 4acTOTy OOpalIeHus SJIEKTPOHA Ha BTOPOI OpOUTE aTOMa BOAOPOAA.

12
12. Onpenenuts ynenbHyIo SHEPTUIO CBA3H E saapa ¢ C.

Bapmuanr 4

1. Ilo mpoBOAHMKY B BHJI€ TOHKOI'O KoJblia paanycoM R = 10 cm Teuer
ToK. Uemy paBHa cuna | s3Toro Toka, eciu MarHuTHas WHAYKIuS B
b noJisi B Touke A (puc.) paBHa I mxTn? Yron B = 10°.

205.Yepe3 npoBoJIOYHBIN BUTOK AuaMeTpoM d=20cM TedeT TOK CHUIIOHN
I=5A4. Onpenenuth MarHUTHYIO MHAYKIMIO B B Touke, nexamieil Ha
OCH BUTKa Ha paccTosiHUM a=30cm OT Hero.

2. ToHkHI1 MEIHBINA MPOBOJ Maccod M = J2 COTHYT B BUJI€ KBaJipata, U
KOHI[BI €r0 3aMKHYTHI. KBagpar momeren B oAHOpogHOe MarHuTHoe none (B = 0,1Tx) Tax, 4To
MJIOCKOCTh €ro TEPNeHAUKYJISIpHA JUHUAM WHAYKIUU 1oasa. Onpeaenuts KOJIHYEeCTBO
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anekTpuyectBa Q, KOTOpoe MpOTEYeT MO MPOBOAHHUKY, €CIIM KBaJapaT, NOTSIHYB 3a
MPOTUBOIIOJIOKHbBIE BEPIIUHBI, BEITSHYTH B JINHUIO.

3. Ha xene3noe kospiio HamoTaHo B oawH cioii N=200 ButkoB. Omnpenenutb sHepruro W
MarHUTHOTO TOJIs, ey pu Toke 1=2,5 A marautHbIi noTok @ B xkenese pased 0,5 MBO.

4. JIByrpanHbIil yron cTekisHHOro kiauHa pased 0,2 | . Ha KIuH HOpManbHO K €ro TOBEPXHOCTH
MajaeT My4yoK JIydell MOHOXPOMATHUUYECKOr0 CBETa C JUIMHOW BOJHBI A = 0,55MkM. OnpenenuTsb
mupuHy b uHTEphEepeHIINOHHOMN MOJIOCHL.

5. Tlpu ocBemeHuu TUGPAKIIMOHHON PEIIeTKH OENBIM CBETOM CIIEKTPHI BTOPOTO M TPETHErO
MOPSAIKOB OTYACTH NEPEKPhIBAIOT ApYyr Apyra. Ha kakyro AJIMHY BOJHBI B CIEKTPE BTOPOIO
MOpsIIKa HaKJIaAbpIBaeTcs GpuoneToBas rpanuna ( A = 0,4 MKM ) CIIEKTpa TPEThEro MopsIKa.

6. Yron bprocrepa g, npu nageHuu CBETa U3 BO3IyXa Ha KPUCTAJI KAMEHHOM coiu paBeH 57°.
Ornpenenutb CKOPOCTh CBETA B 3TOM KPHUCTAILIE.

7. Ha kaKyio AJTMHY BOJHBI Am MPUXOJUTCS MAKCUMYM CHEKTPAIbHOM MJIOTHOCTH SHEPreTUYECKOM
cBetuMOCTH ( R 5, T ) max 4epHOTO Tena npu temmeparype t = 0 C°?

8. OnpenenuTh MAaKCHMAIbHYIO CKOPOCTh Vi, (DOTO3JEKTPOHOB, BBUICTAIOIINX U3 META/LIA MO/
JCHCTBUEM ) - U3ITyUCHHS C JUTMHOM BOTHBI A = 0.3 HM.

9. Omnpenenuth AIUHY BOIHBI A (OTOHA, Macca KOTOPOIO paBHA Macce MOKOs: 1) aJieKTpoHa;
2) MpoTOHa.

10. ®oton ¢ sneprueit & =0,4 MdB paccesuics mon yrimom 6=90° Ha CBOOOIHOM 3JIEKTPOHE.
OrmpenenuTs SHEPTHIO £’ PACCESIHHOTO (POTOHA M KUHETHYECKYIO SHEPrHio T 3JIEKTPOHA OTHauu.
11. Omnpenenuth noTeHUMANbHYIO [/, KUHETHYECKY!O I W TOJHYIO E SHEpPrum 3JeKTPOHa,
HaXOJSIIEerocs Ha IEpBO opOHUTE aToMa BOAOPOIA.

12. Dueprus cBsizu Ecp siapa, COCTOSIIETO M3 JABYX MPOTOHOB W OAHOTO HEHTpOHA, paBHA 7,72
M»5B. OnpeaenuTs Maccy M, HEUTPAILHOTO aTOMa, UMEIOILIETO ATO SIPO.

Bapmuanr S

1.Yepe3 mpoBosiouHBI BHTOK guamerpoM 0=20cm Teuer Tok cuioii I1=54. Omnpenenutsb
MarHuTHYIO MHIYKIMIO B B Touke, nexariei Ha OcH BUTKA Ha paccTostHUU a=30cm OT HEero

2. TlpoBojouHoe KOJbIO paauycoM I = Ifcm nexutr Ha croie. Kakoe KOIHM4eCTBO
anekTpuyecTBa Q MpoTedyeT Mo KOJbLLy, €CIIM €ro MOBEpHYTh C OJHOM CTOPOHBI Ha JAPYryro?
Conporusnenne R kombua paBHo I Om. BepTukanbHas CONpPOTHUBISONIAS HHAYKUUU B
MarHMTHOTO noJs 3eMiu paBHa 50 mkTn.

3. Ilpu HexkoTopol cuie Toka | IUIOTHOCTH SHEPruuM W MarHUTHOIO MoJig cosieHouaa (6e3
cepeunuka) pasHa 0,2 JIx/M3. Bo CKONBKO pa3 yBENMUUTCS MIOTHOCTh SHEPTHH TIONS TIPH TOH
K€ CHUJIE TOKA, €CJIM COJIEHOU T OYJIeT UMETh JKeJIe3HbIN CepAeUHUK?

4. Ha TOHKMI CTEKJISHHBIH KIMH B HalpaBI€HUU HOPMAJIM K €ro IMOBEpXHOCTH Majaer
MoHoxpomaTuueckuii cBeT (A =600 um). Onpenenuts yron 6 MexIy MOBEPXHOCTSIMHU KIHHA,

CCJIN paCCTOAHHUC bi , MCXKY CMCKHBIMU I/IHTep(I)epCHL[I/IOHHLIMI/I MHUHUMYMaMH B OTPAKCHHOM

CBETE PaBHO 4 MM.

5. Ha nmudpakuuonnyro pemerky coiepxamryto N=500 mTpuxoB HAa MHJUIUMETp, MMaIaeT
HOpMaJIbHO Oenblii cBeT. CHEeKTp MPOCHHUPYETCs MOMEIICHHOW BOJM3U PEIICTKH JIMH30M Ha
skpaH. OmnpenenuTh MUPUHY D crekTpa mepBOro mopsjka Ha 3KpaHe, €CJId PAcCTOSHHE OT

JUH3BI 10 9KpaHa L=3 m. ['panu1isl BUANMOro crexkTpa ﬂkp =780 M, ﬂqb =400 uam.

6. HpC,Z[CJ'IBHHﬁ yroJi 81 IMMOJIHOT'O OTpaXCHUA ITyYKa CBCTA HAa I'PaHUILC XUIAKOCTH C BO3AYXOM

paBeH 43°. Onpenenuth yron bpiocrepa €5 s majeHus Tyda U3 BO3JyXa Ha MOBEPXHOCTH
3TOM KUIKOCTH.
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7 Kpacuast rpanuuna ¢orospdekra mwis muHka A, =310 uM. OmpeiennTs MaKCHMATbHYIO

KHHEeTH4ecKyto sHepruto T ... (POTOIIEKTPOHOB B NEKTPOH — BOJBTAX, €CIM HA IUHK a/JaeT

cBeT ¢ JuHHOHN BOJHBI A =200 HM.

8. OnpenenuTh JUIMHY BOJIHBL A yIbTPaQHOIECTOBOrO W3IY4CHHS, MAJAI0IIEI0 Ha MOBEPXHOCTh
HEKOTOPOT0 MeTajyla, NpU MaKCUMaJIbHOW CKOPOCTH (OTO3IEKTPOHOB, paBHOoi 10 Mw/c.
Paboroil BeIx0Ja 3JIEKTPOHOB U3 MeTallla MpeHeOpeyb.

9. JaBienue p MoHoxpomaruueckoro cera (A =600 HM) Ha 4YEpHYIO T[OBEPXHOCTh
PacCIoJIOKEHHYIO MEePIEHIUKYISIPHO najaronum ayyaMm, pasHo 0,1 mklla. Onpeaenuts uncio N
(oToHOB, nagaromux 3a BpeMs t=1 ¢ Ha MOBEPXHOCTH MIOMAAbI0 S=1 cM?.

10. OmpenenuTh MMIYJIbC p 3JeKTpoHa otaauu npu 3¢dexre Komnrona, ecnmu ¢(otoH ¢
SHEPTHeH, paBHOW PHEPTUHU MTOKOS AJIEKTPOHA, OBbLI paccessH Ha yroi 6=180°.

11. OnpenenuTs JUIMHY BOJHBI A, COOTBETCTBYIOIIYIO TPEThEH CHEKTPAIbHON JMHUU B CEPUU
banbmepa.

12. Onpenenuts Maccy M, HEHUTPAJBHOIO aToOMa, €CJIH SAPO ITOTO aToOMa COCTOMT M3 Tpex
IIPOTOHOB U JABYX HEUTPOHOB U 3HEPIUs CBsA3U Ecp Aapa paBHa 26,3 M»aB.

Bapuanr 6

1. ITo mByM OECKOHEYHO JUTHHHBIM MPSIMBIM MapaUICITBLHBIM ITPOBOAM TEKYT TOKH CHJION |1 =
20A u |2 = 30A B mpOTHBOIOJIOKHBIX HalpaBieHusX. Paccrostaue d Mex 1y mpoBOAaMH PaBHO
20cm. BelunciinTh MarHUTHYIO MHAYKIUIO B B TOUke, yaaneHHOM  Ha 't =25 cm oT niepBoro u
Ha ', = 40 cm OT BTOPOTo MPOBOJA

2. MarauTHast UHAYKIHS B OIS MEXTy MOJIFOCaMH JIBYXTIOJIIOCHOTO TeHepaTopa pasHa 0,8 7.
Porop umeer N = 100 BuTKOB miomansio S = 400cam?® .OnpesenuTh 4acToTy N BpamieHust

=200B.

3. OOMOTKa TOpoHIa C HEMAarHUTHBIM CEpJCYHUKOM UMeeT N=10 BUTKOB Ha KaXJbIi CAHTUMETP
JTUHBL. ONpeeNuTh IIOTHOCTh SHEPTHHU W TTIOJISI, €CJTU TI0 0OMOTKE Te4eT TOK 1=16A.

4. B ombite FOHra paccrosuue d mexay mensmu pasao 0,8 mMm. Ha xakom paccrosauu | ot
HIesIeH ciaeayeT pacioaOXKUTh dKpaH, YTOObI mupruHa b nHTEphEepEeHITMOHHON MOOCHI 0Ka3aaach
paBHOM 2 Mm? (A = 640mm)

5. CKOIBKO MITPUXOB Ha KXKABIH MUJLTUMETP COACPKUT TUGPAKIIMOHHAS PEIIeTKA, €CIU MPHU
HaOIO/ICHUU B MOHOXpoMaTudeckoM cBeTe(A=0,6MKM), MAaKCUMyM TSTOTO MOPSIKAa OTKIOHEH
Ha yrox (¢=18°7

6. Yrom o MexAy IUIOCKOCTSMH MPOIMYyCKaHUS MOJsIpU3aTopa U aHaiausaropa paBeH 45 °. Bo
CKOJIBKO pa3 YMEHBIIUTCS MHTEHCHUBHOCTh CBETA, BBIXOJAIIEIO M3 aHaIU3aTopa, €ClIU Yroj
yBenmuautcs 10 60°7?

7 BcenenctBue U3MEHEHHsI TeMIIEpaTyphl aOCOMIOTHO YEPHOTO Tela MaKCUMyM CHEKTPalbHOM
wIoTHOCTH (R T)max cMecTmiics ¢ A1 =2,4 mMkMm  Ha A= 0,8 Mkm. Kak u BO ckojbko pa3
W3MEHWIACh SHEPreTHUecKass CBETUMOCTh R» Telna m MakcuMalibHasi CIIEKTpajibHas TJIOTHOCTh
HSHEPreTUYECKO CBETUMOCTU?

8. Ha nmMHKOBYIO IJIaCTHHY IMajaeT MOHOXPOMATHYECKUH CBET C JUTMHON BONHBI A= 220 HM.

AKOpA, €CJIM MAKCUMAJIbHOC 3HAYCHUC 3. 1.C. MHAYKIIUU Eimax

OnpeenuTh MAKCHMAIBHYIO CKOPOCTh Vipy  (DOTOIIEKTPOHOB.

9. CnyrtHuk B ¢opMe Iapa ABIKETCS BOKPYT 3eMJIM Ha TaKOW BBICOTE, YTO IMOTJIONIEHUEM
COJTHEYHOTO CcBeTa B arMocdepe MOXHO mpeHeOpeusb. Juamerp cmyrHuka 0=40 M. 3Has

K/l

2
M

COJIHEUHYIO MOCTOSIHHYIO C = 1,4 Y IIPUHUMAs, YTO MOBEPXHOCTh CIIYTHHKA MOJHOCTBIO

- C
OTpaXKacCT CBCT, ONPCACIINTL CUITY JaBJICHUA F conneunoro cBera Ha CITYTHHK.
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10. Kakas nosnst sneprun gotona npu 3¢ dexkt Komnrona npuxoautces Ha 3JEKTPOH OTIAYH, €CITH

doron mperepnen paccesHue Ha yron 6=180°? Duepruss & QoToHa no paccesHus paBHA

0,255M»5B.

11. HaiiTu HanuOoIbIIYyO Amax ¥ HAUMEHBILIYIO Amin JUIMHBI BOJIH B IEPBOM MH(MPAKPACHOU CepUH

criekTpa Bogopoja (cepuu Ilamena).

12. AtomHoe sipo, orsoTuBiiee y-gpotoH (4=0,47 M), MPUIILUIO B BO3OYKACHHOE COCTOSIHUE U

pacnagochb Ha OTACJIbHBIE HYKIIOHBI, pasjieTeBIIMECS B pas3Hble CcTOpoHbBl. CymmapHas

KUHeTH4YecKas sHeprusa 1 HykiaoHoB paBHa 0,4 M»sB. Onpenenuts sHepruto cBsizu Ecp sapa.
Bapuanr 7

1. ITo nByM G€CKOHEYHO JJIMHHBIM INapayieJbHbIM POBOJAM TEKYT TOKH CHJIOH |, =204 U
I, =304 B OJHOM HampapjieHuu. Paccrosuue d Mexay mposojgamu paBHO I0cm. Beranciuts
MarHuTHYIO HHIYKIHIO B B TOUKe, yJjalleHHON OT 00OMX MPOBOIOB HA OJIMHAKOBOE PaCcCTOSIHHE I
= 10cm.

2. B omHOpOIHOM MarHMTHOM Tmojie ¢ WHAyKmued B = 0,35 Tn paBHOMEpHO C YacCTOTOM
N = 480.mun™" Bpamaercs pamka, cogepxkamas N = 1500 ButkoB uromaapo S = 50cam?. Och
BpallleHUsl JISKUT B IJIOCKOCTU PAMKH U TMEPIEHIUKYISpHA JIMHUAM HUHAYKIHH. ONpenenuThb

MaKCUMAJIbHYIO 3.4.C. MTHAYKIUHN Emax , BOBHUKAIOIIYIO B paMKe.

3. O6moTka Topousa coxepkKuT N=10 BUTKOB HAa KaXXIbld CaHTHMETp AIHHBIL. CepaeuHuK He
marHuTHbIN. [Ipu kakoit cuie Toka | B 0OMOTKe IIIOTHOCTH HEPTUU W MAarHMTHOTO TOJIS paBHA
1 Tox/m>?

4. Paccrostauu d mMexxay aByms miesimu B onbite FOHra paBHo 1 MM, paccrostaue | ot mieseit 10
9KpaHa paBHO 3 M. OmnpeaenuTh UIMHY BOJHBI A, HCIYCKaeMOH HCTOYHHUKOM
MOHOXPOMATHYECKOTO CBETa, €CJIM IUPUHA D mosioc nHTepdepeHIy Ha dKpaHe paBHa 1,5 MM.

5. Ha menp mmpunoit a=0,1 MM majgaer HOpMajIbHO MOHOXpoMaTudeckuit cBetr ( A =0,5 MKM).
3a menpio momelieHa coobuparomias JMH3a, B (POKaIbHON IMITOCKOCTH KOTOPOI HAXOAUTCA SKpaH.
Uto Oynet HaOMIOAATHCS HA DKpaHe, eciu yroa @ nudpakiuu pasen: 1) 177 2) 437,

6. Bo ckombko pa3 ocnabnsieTcsi MHTEHCUBHOCTh CBETA, MPOXOJAIIET0 uepe3 JABa HUKOIS,
MJIOCKOCTH TPOMYCKaHUs KOTOPBIX oOpasytoT yroin & =30°, ecnmu B KaXJIOM W3 HUKOJIEH B
oTaenbHOCTH TepsieTcs: 10% WHTEeHCUBHOCTH IMaIal0IIero Ha Hero cBeTa’?

7. llpm yBenuM4eHHH TEPMOJUHAMUYECKOW TemiiepaTypbl T depHOro Tena B JBa pa3a JUIMHA

BOJIHBI /Im , Ha KOTOPYIO IPUXOIUTCA MAKCUMYM CHCKTpaHLHOﬁ IIJIOTHOCTHU 3HepFeTquCKOﬁ

ceernmoctr (R 1) . » ymenpimiack Ha A4 =400 M. OnpenenuTs HayanbHYI0 U KOHEUHYIO

remmnepatypel T, u T, .

8. Jlns mpekpamenust Gporodpdexra, BBI3BAHHOTO OO0JydYe€HHEM YJIbTPa(HUOIETOBHIM CBETOM
IUIATUHOBOM TUJIACTUHKH, HYXKHO TIPUJIIOKUTH 3aJ€P’KUBAOIIYI0 PA3HOCTh IOTEHIMAIOB
U, =3.7B. Ecin niaTMHOBYIO MIIACTHHKY 3aMEHHMTH JAPYTOH INIACTHHKOM, TO 3a1€PKUBAIOILYIO
Pa3HOCTh NOTEHUHUANOB MpUAETCS yBenMuuTh 10 6 B. Onpenenuts paboty A BbIXxoaa
AJIEKTPOHOB € IOBEPXHOCTH 3TOM IIACTUHKHU.

9. Ha 3epkanblie ¢ WIeaTbHO OTpAXKAIOMIEH MOBEPXHOCTHIO momanpio S=1,5 cM? mamaer
HOPMAaJIbHO CBET OT 3JIEKTpUYecKOi ayru. OmnpenenauTs UMIYIbC p, MOTYyYEHHBIH 3epKalibleM,
€CJIM MOBEPXHOCTHAS TUIOTHOCTh MOTOKA M3JIY4YEHUs (P , Majaroliero Ha 3epkanblie, paBHa 0,1
MBT/M? , IPOA0IKUTETLHOCT 06mydenus t=1 c.

10. ®orton ¢ sHeprueit ¢=0,25 M»>B paccesuics Ha CBOOOIHOM D3JIE€KTpOHE. DHeEprus &'
paccesinHoro (horona pasHa 0,2 MaB. Onpenenuts yron paccesaust 6.

11. Boruncaute sHepruto & (oToHA, HCIYCKaeMOro IpH IEpPEexXoje 3JIEKTPOHA B aToMe
BOJIOPOJIa C TPETHETO SHEPIrETUUECKOIO YPOBHS Ha MEPBBIN.
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12. Kakyro HaWMEHBINYIO DHEPTrUl0 FE HYXHO 3aTpaTUThb, YTOOBI pPa3ACiUTh Ha OTICIIbHBIC

7 7
HYKJIOHBI s1pa LI u 4 Be? IMouemy nnst sapa Gepuiius 5Ta SHEPrusi MEHbIIE, YeM U Spa

nutus’?
Bapuanr 8

1. ITo KOHTYpYy B BHJAE PaBHOCTOPOHHEIO TpeyrosibHUKa ujaer Tok cuio | = 40A4. [Inuna a
CTOPOHBI TpeyrojipHuka paBHa 30cm. Onpenenurs MarHUTHYKO HHAYKOHAIO B B TOouke
[IEPECEUECHUS BBICOT.

2. Pamxa miomanpro S = 200cm? pPaBHOMEPHO BpalllaeTcsi € YacTOTOh N = 10¢70
OTHOCHUTEIIBHO OCH, JIeXKallled B IUIOCKOCTH PaMKH U NEPIECHIUKYJISIPHO JUHUAM HHIYKLIUHU
OJIHOpoAHOro MarHuTHOro nosga (B = 0,2Tn). KakoBo cpenHee 3HaueHUe 3.1.C. MHAYKLUUU

< E, > 3a Bpems, B TeueHne KOTOPOro MATHUTHbIH [OTOK, IIPOHH3BIBAIOIINI PAMKY, H3MEHHTCS

OT HYJIA 0 MAKCUMaJIbHOTO 3HaY€HUsA?

3. Karymxka wmamyktuBHOCTRIO L=1 MI'H W BO3AyIIHBIA KOHAEHCATOp, COCTOSIIMHA W3 JIBYX
Kpy[IibIX IU1acTuH jauamerpom D=20 cm kaxzias, coelquHeHbl mapamienbHo. Paccrosaue d
MeXy I1acTUHamMu paBHO 1 cm. Onpenenuts nepuos 7' koneOaHui.

4. PaccrosiHue d Mexay IBYMs KOrepeHTHbIMH HcTOuHHMKamu cBeTa (A =0.5mkm) paBHo 0,1
MM. PaccrosiHue b mexay MHTepQEpEeHIMOHHBIMU IIOJIOCAMU Ha JKpaHe B CpeIHed 4YacTu
uHTep(EpEeHIIMOHHONW KapTUHBI paBHO 1 cM. Omnpenenuts paccrosHue | OT MCTOYHMKOB 10
JKpaHa.

5. Ha y3kyto 1mienp nagaer HopMaabHO MOHOXPOMATHUECKUM CBET. YTOJI (P OTKJIIOHEHHS IYyYKOB

CBETa, COOTBETCTBYIOIIMX BTOpPOIl cBeTNoN MudpakiuoHHON monoce, paBeH 1°. CKONbKUM
JUIMHAM BOJIH [AJIal0IIET0 CBETA paBHA LIMPUHA IIEIu?
6. [lnacTunKy KBapua TONILUMHON d,=2 MM, BBIPE3aHHYIO IEPHCHAUKYIAPHO ONTHYECKOH OCH,

MMOMECTUIIM MCKAY MHapaJUICIIbHBIMU HUKOJIAMH, B PE3YJIbTATC YCro IJIOCKOCTH IOJJAPpHU3alUN

CBETa TOBEPHYJIaCh Ha yroil (@ =53, Ompenenuts TONMMHY d, IUIACTHHKM, NPU KOTOPOM
JTAHHBII MOHOXPOMAaTHUYECKHUI CBET HE MPOXOAUT Uepe3 aHAIU3aTop.

7. DOTaloH €IUHUIIBI CUJIBl CBETa — KaHjAeNla — MPEeACTaBiseT cOOOW MOIHBIA (M3JIydaroluil
BOJIHBI BCEX JUIMH) M3JIydaTelb, MOBEPXHOCTh KOTOporo miomans S=0,5305 mMm’  umeeT
temrneparypy U 3arBepaeBaHus 1iaTHHBL, paBHyro 1063 °C. Onpenenuts MOIHOCTH P
U3JTydaTeis.

8. Ha moBepxHOCTb JuTHs magaeT MoHoXxpoMartndeckuit cBet ( A = 310 um). UToOBI pekpaTuTh
OMHCCHUIO DJIEKTPOHOB, HYXXHO TMPHIJIOKHUTH 3aJCPKUBAIONIYI0 pa3HOCTh moTeHiuanoB U He
menee 1,7 B. Onpenenuts paboTy BeIxoaa A.

9. IloTok 3HEprUN (pe, U3JTy4aeMbli seKTprueckoi gammoii, paen 600 Bt. Ha pacctosnum r=1

M OT JIaMITbI TIEPIEHANKYISIPHO MaJAloIIUM JTydaM PACHOI0KEHO KPYTJIoe IUIOCKOE 3epKajblle
auamerpoM 0=2 cM. [IpuHKUMast, YTO U3TYYCHHUE JTaMITbI OJJHHAKOBO BO BCEX HAMPABJICHHUSX M UTO
3epKajblie TOJHOCTHIO OTPaXKaeT MaJaloIIMii HAa HETro CBET, ONpEAeNuTh CHiy F cBeTOoBOTO
JTABJICHUS HA 3€pKaJIbLIe.

10. Yroun paccesaus 6 ¢porona paseH 90°. Yron ornaun ¢ snekrpoHa paseH 30°. Onpenenuts

sHepruro & mnajaaromero GoToHa.

11. OmnpeaenuTs HAWUMEHBIIYID & min M HAUOONBIIYI0 & max OJHeprum (oToHa B
yIbTparoIeTOBOM cepun criekTpa Bojgopoaa (cepuu Jlaitmana).

12. Onpenenuth SHepruto E, KOTOpas BBIISIUTCS pU 00pa30BaHUM U3 MPOTOHOB U HEUTPOHOB

4 o
Aznep remus , He maccoit m=1r.
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Bapuant 9

1. ITo koHTYpy B Bujae kBaapata uaeT Tok cuioit | = 50A. JlnmuHa @ cTOpoHBI KBajgpaTa paBHa
20cm. OnipeenuTh MarHUTHYIO UHIYKIUIO B B TOUKe NepeceueHus AuaroHaiei.

2. B olHOpOAHOM MarHMTHOM MoJie ¢ uHayKuueit B = 0,4Th B mI0CKOCTH, NIEPIICHANKYIISIPHOM
JIMHUSM WHIYKIWHU T0JIs, Bpamaercs: crepkeHb UIMHOW | = I0cm. Och BpaieHus: MpOXOAUT
yepe3 OJMH M3 KOHIIOB cTepxkHs. OmnpenenuTh pa3HOCTh MOTeHIHanoB U Ha KOHILIAX CTEpKHS
P 9acTOTE BpamieHus N = 16¢™ .

3. Kongencarop snexrpoeMkoctbio C=500 nd coequHeH mapauielNbHO C KaTYIIKOW IMHOM
I=40cm w 1uromamp0 S cedeHus, paBHOH 5 oM®. Karymka conepxxur N=1000 BUTKOB.
Cepneunuk HemaruutHbii. Haittu nepuopn T konebanwuii.

4 Haiitu Bce mimuHbl BOJH Buaumoro ceera ( ot 0,76 mo 0,38 Mkwm ), kotopsie Oyayt: 1)
MaKCHMaJbHO YCHJICHBI, 2) MaKCUMAJBHO OCIA0JICHBI TpPU ONTHYECKOH pa3HOCTH Xxoma A
uHTEepGEPUPYIOMUX BOJIH, paBHOH 1,8 MKM.

5. Ha menps mmpunoi 0,05 MM majmaer HOpMaJIbHO MOHOXPOMATHYECKUM CBET (A = 0,6 MKM).
OnpenenuTts yroin ¢ Mexay MepBOHAYAIbHBIM HAlpaBICHUEM ITyYKa CBETa U HAIIPaBJICHUEM Ha
YEeTBEPTYIO TEMHYIO TU(PPAKIIMOHHYIO TTOJIOCY.

6. HukoTuH (4ucTas >KUAKOCTB), COACPIKAIUiiCs B CTCKIAHHON TpyOke mmmHOW d=8 cM,
IIOBOPAYMBAET ILIOCKOCTH MOJSPU3AIUM XKEITOrO CBeTa HaTpus Ha yron @ =137°. IlnotHOCTS

nukoruHa P =1,01x10° K—Z Ornpenenutsb yAelIbHOE BpalieHue [a] HUKOTHHA.
M

7. MakcuMmanbHas CIIEKTpalbHas IIOTHOCTh SHEPreTH4ecKoi cBeTUMOCTH (R ;1) dYepHOro
n Bm A 9
Tena paBHa 4,16-107 —-. Ha kakyro mmny BonHbl /1, OHa IPOXOIUTCS?
M

8. Kakas nmons sHeprum ¢oToHa M3pacxofOBaHa HA pabOTy BHIPbIBAHUS (POTOIIEKTPOHA, ECIH

KpacHas rpanuna $porodpdexra Ao=307 HM U MAKCHMAIbHAS KHHETHYECKAs SHEPrus T

¢doToanexkTpoHa pasHa 1 »B?

9. OmnpejenuTh MOBEPXHOCTHYIO IUIOTHOCTh |1OTOKAa SHEpruM M3IydeHHs, MaJaroliero Ha
3epKaJIbHYI0 TTOBEPXHOCTh, €CJIM CBETOBOE JIaBJICHUE P MpHU MEPHEeHIUKYISIPHOM MaJeHUuU JTyden
paBHO 10 mkIIa.

10. ®oron (4=1 M) paccesyicst Ha CBOOOTHOM AIIeKTpoHE oA yriioM #=90°. Kakyro moio cBoei
SHepruu (OTOH Nepeaa IeKTPony?

11. ATomapHBIif BOIOPOA, BO30YK/I€HHBII CBETOM OIpENEICHHON JJIMHBI BOJIHBI, IIPU NEPEX0]Ie
B OCHOBHOE€ COCTOSIHME MCITyCKAeT TOJIBKO TPU CIIEKTpajibHblEe JUHUU. ONPENeIUTh IIMHBI BOJIH
ATHUX JIMHUU U yKa3aTh, KAKUM CEpUSM OHM MPUHA]JIEKAT.

12. Kakyto HauMEHbIIYIO SHEPTHI0 £ HYKHO 3aTpaTUTh, YTOOBI OTOPBATh OAMH HEHTPOH OT sipa

14
asora , N ?

Bapmuanr 10

1. Tlo TOHKOMY MpPOBOIY, M30THYTOMY B BHJE MPSIMOYTOJibHHKA, TeueT Tok cuior | =60A.
Jlnuasr cropoH mpsimoyronbHuka paBHbl & =30cm u b=40cm. Onpenenuts MarHuTHYyIO
WHAYKIMIO B B Touke mepeceyenus quaroHaiei.

2. IlpoBosiouHBI BHUTOK paauycoM r = 4 cm, uMmeromuid conporusinenue R = 0,01 Owm,
HaXOJUTCA B OJHOPOJHOM MAarHMTHOM Tmoje ¢ uHaykuuen B = 0,04 Ta. 11nockocTe pamMKu
cocraBisier yron « = 30° ¢ nuHHMAME MHIYKOUU nois. Kakoe kommdecTBo asnextpudectBa Q
IPOTEYET MO BUTKY, €CIIM MAarHUTHOE I10JIe HCUE3HET?
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3. KonebarenbHpIii KOHTYP COCTOMUT M3 KaTYIIKH HHAYKTUBHOCTBIO L=20 MKI'H 1 KOHJIeHCaTopa
aneKTpoeMKocThi0 C=80 H®. BennunHa eMKOCTH MOXKET OTKJIOHATHCS OT YKa3aHHOI'O 3Ha4Y€HUs
Ha 2%. BplUuCINTh, B KaKUX Npelenax MOKET H3MEHSTbCS JIJUHA BOJHBI, Ha KOTOPYIO
PE30HUPYET KOHTYP.

4 Kakoe HauMMeHbIIEE 4YMCIO N, IITPUXOB JOJDKHA COAEPKaTh IU(PPaKkIMOHHAS PEIIETKA,
4TOOBI B CIIEKTPE 2-TO MOPSIAKAa MOXKHO OBUIO BHJIETHh Pa3leNbHO JBE JKEJIThIC JTMHUU HATPHS C
JNIMHAMM BOJH A, =589.0HM M A, =589.6HM? KakoBa jumHa | Takoil pererku, ecimu
MOCTOSTHHAS pereTku d=5 MxMm?

5. Ilnockas cBeToBasi BOJHA MaJacT HOPMajdbHO Ha Auadparmy c KpyrisiM oTBepcTueM. B

pe3yiabTaTre I[I/I(i)paKI_II/II/I B HCKOTOPBIX TOYKAX OCH OTBEPCTHUA, HAXOOAIUXCA HA PAaCCTOAHUAX bi

OT €ro IeHTpa, HaONIOJAIOTCI MAaKCUMyMbl MHTEHCHBHOCTH . 1) [lomyunts BuA QyHKUIUU
b= f(r,A,n), TAe [r-paguyc oTBepcTus ; A -anumHa BOJHBL N-umcao 30H Dpenens,
OTKpPBIBAEMBIX JJISl JIaHHOM TOYKM ocu oTBepcTus. 2) Crenarb TOXKe camoe sl TOYEK OCU
OTBEPCTHUS, B KOTOPBIX HAOII0JAa€TCsl MUHUMYMbl HHTEHCUBHOCTH.

6. PactBop MmoOKo3bl ¢ MaccoBodl KoHuentpaumedn C, =280 kr/m°, comepxammiics B
CTEKJIIHHOW TpyOKe MOBOpAauYMBaeT IJIOCKOCTh MOJSPU3ALUMU MOHOXPOMATHYECKOTO CBETa,
IIPOXOSILETO Yepe3 STOT PacTBOp, Ha Yroi ¢, =32 °. Onpenenants MaccoByto KoHueHTpauuo C

, TJIFOKO3BI B IPYroM pacTBOpPEC, HAJIMTOM B TPY6Ky TAaKOH KC IMJIMHBI, €CJIM OH IIOBOPAYUBACT

IUIOCKOCTB HOJISIPU3ALMU Ha yrol ¢, =24°
7. Temmeparypa yepHoro Tena paBHa 2 kK. Ompenenuts: 1) CoexTpaibHYyIO MJIOTHOCTb

DHEPreTHYeCcKod cBeTMMOCTH (I, ) st JuMHbl BomHbBL A =600 HM; 2) DHepreTHYecKyro

CBETUMOCTb R, B MHTepBaje JUIMH BOJH OT A4, =590 uM 10 4,=610 nm. IIpunate uro cpennss

CHEKTpaJbHAsl TUIOTHOCTh JHEPreTHYECKOW CBETHMMOCTH Tejla B OSTOM HWHTEpBaje paBHA
3HAYCHUIO, HAWJICHHOMY JUIs JJIMHBI BOJHBI A =600 HM.

8. bymer mum wnHabmonatbcs (oTodPPeKT, eciu Ha TMOBEPXHOCTh cepedpa HampaBUTh
yAabTpaduoIeTOBOE H3ITydeHUE ¢ UTMHHOM BOHBL A =300 HM.

9. OmpenenuTh SHEPTETUUYECKYIO0 OCBEIICHHOCTh (00IydeHHOCTh) E . 3epKanbHON MOBEPXHOCTH,

eci JaBieHue, npousBoauMoe usnydenuneMm, p=40 wmklla. M3mydenue mamaer HOpMaiabHO K
HOBEPXHOCTH.

10. InvHa BoaHbI A pOTOHA paBHA KOMITOHOBCKOM /UIMHE Ac 3neKTpoHa. ONpeneanTb YHEPTHI0
& u umnynsc p GoToHa.

11. ®oton ¢ sHeprueit & =16,5 3B BBHIOUI 37IEKTPOH M3 HEBO30YKIEHHOTO aTOMa BOAOPOA.
Kakyto ckopocts U Oyner uMeTh 3JIEKTPOH BAAIH OT spa aroma?

12. HaiiTn MUHUMaJIbHYIO HEpruio E, Heo0X0AuMYyIo Ul yAaJeHUs OJHOTO MPOTOHA U3 sapa

asora 174 N .
Kputepuu oneHuBaHus KOMIEeTeHIUH
OneHka Kpurepuit

5 Breimonuneno Bce 3amauu. Ilpu pemieHnu 3amad MOTYT OBITh  JOIYIICHBI
BBIYHCITUTENILHBIC ONMMOKH, HE BIMSIONINE Ha XOJ PEIICHUS 3aJIauH.

4 Bommonmueno 10 3amay. Ilpu pemieHun 3amad  MOTYT OBITh  JOIMYIIEHBI
BBIUMCIIUTENLHBIC OMMOKH, HE BIMSIONINE Ha XOJT PEIICHUS 3aJauu.

3 Boimonneno 8 3amau. Ilpm pemenun 3amad  MOTYT OBITH  JOMYIIEHBI
BBIUMCIIUTENILHBIC OMMOKH, HE BIMSIONINE Ha XOJI PEIICHUS 3aJauu.

2 OcTaJIbHBIE CITyYau.

31




CocraBureinb
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(moznmucs)
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MUHHCTEPCTBO HAYKHU U BBICILIEI'O OBPABOBAHU ST POCCUMCKOM ®EJIEPALINN
OEJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUPEX/IEHUE BBICILIEI'O OBPA3OBAHN
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»

[Taruropckuit uactutyT (pruman) CKOY

YTBEPXKIAIO:
3aB. kadenpoii «DU3UKH, STEKTPOTEXHUKU
U DJIEKTPOIHEPTETUKI
A.B. IlepmsikoB
« » 20 T

KoMmjieKT TecTOBBIX 3a1aHUN

IO JUCLHMIIIIMHE «Dusuka

Tema 1. Knnemaruka

Bba3oBbiii ypoBenb: TecTni 1 — 20
IloBbIlIeHHBIIH YPOBEHB TecThI 21 - 26
; =442t~ 05" Ha
1. YpaBHeHHe JBIDKEHHsA MaTepuanbHoii Toukn X = 4+ t— y {” . Haiitu YCKOpPEHHE B MOMEHT
spemenn T = 2C:

1) —6m/c’ 2 —1ulc’. 3) 2.5m/ ¢’ n—4mlc’

2. Kamens manmaet ¢ BeicoTsl 2000M 6e3 HavanmsHOM ckopocTH. CKOIBKO BpEMEHH OH TagaeT?

1) 10c; 2) 5¢; 3) 20c; 4) 30c.

3
3. Touxka IBUYKETCS COIJIACHO YPaBHEHUIO X= At + Bt , rae A=6m/c,
B= —0,125]1/! / C3. Haiiti ckopocTh depes 3C .

1) —3,725mlc: 2)2,625ulc; 3) Om/c; a—2,625mlc.

4. HaiiT nojiHOe BpeMs JIBMKEHUs Tesla, OpOIIeHHOro BepTHKAIbHO BBepX co ckopocthio 202/ ¢

1) 10c: 2) 4c: 3)16¢: 4) 34c.

5. ABTOMOGUJIL IBUXKETCS €O cKopocThio 7 2KM [ 1 paBHOMEPHO 3aTOPMO3UI M OCTAHOBHIICS uepe3 20
cek. KakoB TOpMO3HO#1 mysib aBTOMOOMIIS?

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

6. Kak mBmwkeTcs Telmo, €CIM €ro IyTh ONUCHIBAETCS ypaBHCHHEM S=At-Bt?, rne nocrosiHaele A>0 1
B>0?

1) paBHO3ameIIEHHOE;

2) paBHOMEPHO;

3) paBHOYCKOPEHHO;

4) ¢ mepeMeHHBIM TI0 3HAKY YCKOPECHUEM.

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

Onpenenauts MOMEHT BPEMEHH t, B KOTOPBIN CKOPOCTh TOYKH PaBHA HYJIIO:
1) 20 c; 2) 10 c; 3)30c; 4)40 c.
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8. TpaexTopHsi Tena ONMCHIBAeTCs ypaBHeHMeM S=5+6t—3t%. Kakoii U3 NpHBENEHHBIX HMKE IpadHMKOB
BBIpa)kacT 3aBUCHMOCTb CKOPOCTH OT BPEMEHU?

v, M/ L, M/ L, M/S\

6
4 1

9. Kakas u3 mpuBeIeHHBIX HIDKE (POPMYIT COOTBETCTBYET ONPEACICHHUIO YCKOPEHUS?
- do T 2

na=-; ya=" 3)a=;—s; Ha-2.

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

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

12. Kakvie U3 MpUBEACHHBIX 3aBUCUMOCTEH OIMCHIBAIOT 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 OKa3ayicsi paBHBIM 54 M. CKOJIBKO CEKYH/I TToclie
Hayajia TOPMOYKEHHUS aBTOOYC IIEN 10 OCTAHOBKH?
1)9c; 2)4,5¢c; 3)10¢; 4)2c.

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

1) 0,5 m/c2, v=1+0,5t; L, M/C\
/
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.
2 — 7
15. HaiiTu CKOpPOCTh PaBHOMEPHOIO JBMKEHHSI TOUKH I10
okpykuoctn pamuyca R =10, ecnmm  mopmansHoe
yckopenue d = 4,9]1/!/02 : 0 2 4 6 T c
yTalc. 249/ c. 3)11,3]14/6’; 4)3,275M/c_

16. JIBiwxeHHe MaTepuabHONl TOUKM MO OKpyXkHOCTH pamnyca R = 4 3amano ypaHeHHem
Q= A+ Bt +Ct2, rae A:]-Opaa, B =—lpa()/c, C :1p610/6'2. Haittu

TaHTeHIINAIBHOE YCKOPEHHE:
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13,8m/ 2)6,2paol c¢*; 3 8mlc’ 2 dpaol ¢*.

17. Juck pamnyca R =20cm spamaercs cormacho ypapmenuo (P = A+ Bt + CtS, rae

A= 3pa(), B= —25p61()/€, C= O,lpad/c3. Haiitn HOpMaipbHOE YCKOpEHHE HaucKa
gepes t =10cC:

1)0,5paolc?;  2-32mlc; 3)3padl c’; n5mlc’

18. Teno Gpomeno mog yriaom (X k ropusonrty. Ilpu kakom 3Hauennu (X Tesno IponeTHT HauboIbLIEE
paccrosiHue?

1 30°. 2 60" 3) 45" 515"

19. Teno Gporero co ckopocThio 3 M/c mof yriaoM 30° k ropuzoHTy. UeMy paBHO BpeMs MOJbEeMa Tela

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

20. Teno 6pomeno moxa yrimom 60° Kk TOpU30HTY cOo ckopocThio 10 m/c. UemMy 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 u300pakeHbl: TPAEKTOPHUS IBUKEHHS, BEKTOPHI CKOPOCcTH U M MOJHOTrO ycKopenus A
MaTepHaJbHOM TOUKH A. YKaKUTE HOMEp PHUCYHKA, HA KOTOPOM IIPAaBUJIBHO IOKA3aHO HANpaBJICHUE
BEKTOpA MOJHOTO YCKOPEHHUS, €CIIN ABMKEHNE TOUKH TPOUCXONT C 3aMeICHUEM:

— —

a A A A A

a a
1 2 3 4

22.Yto xapakTepu3yeT LEHTPOCTPEMUTENBHOE YCKOpeHHe?

1)OBICTPOTY M3MEHEHUSI BEKTOpA CKOPOCTH 10 BEJIMYUHE;

2)0BICTPOTY M3MEHEHHSI BEKTOPA CKOPOCTH IO HATIPABJICHHUIO,

3)0BICTPOTY NPUOIVKEHHS TeJa K IEHTPY OKPYKHOCTH;

4)OBICTPOTY U3MEHEHUS BEKTOPA YIJIOBOM CKOPOCTH IO HAIIPaBJICHUIO.
23.Kaxk HampaBieHO HEHTPOCTPEMUTENBHOE YCKOPEHUE?

1)B107IE BEKTOpPA CKOPOCTH;

2)TepIeHINKYIISIPHO BEKTOPY CKOPOCTH;

3)ompenenseTcs N0 NpaBuily OypaBUnKa;

4)onpenensercs Mo NpaBUITy JIEBOM PYKH.

24 Yto xapakTepH3yeT TaHI€HIIHAJIbHOE YCKOpPEHHE?
1)0OBICTPOTY M3MEHEHHS BEKTOpA CKOPOCTH 10 BEINYNHE;
2)0OBICTPOTY U3MEHEHUS BEKTOpPa CKOPOCTH TI0 HATIPABIICHHIO;
3)OBICTPOTY yHaJeHus Tena OT IEHTPa OKPYKHOCTH;
4)0BICTPOTY U3MEHEHUS TAHT€HCA YTJIa CKOPOCTH JABHKCHUSI.

25.Kax HampaBIeHO TaHTCHIIUATLHOE YCKOPEHHE?
1)B10JIb BEKTOPA CKOPOCTH;
2)IIepIeHIUKYIISIPHO BEKTOPY CKOPOCTH;
3)ompenensercs o MpaBUiTy OypaBUnKa;
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4)orpenenseTcs 1Mo MPaBIITy MPABOH PYKH.

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

D)ITo xacaTensHOM K TPAEKTOPHH;

2)I1o HOpMalK K TPaeKTOPHUU;

3)Ilox yrioMm K KacaTeIbHO;

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

Tema 2. JIuHaMHuKA.

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

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

x=A+Bt-I—C'[3, me A=1m, B=-2mlc, C:l/l/l/C3 yepe3 3¢ OT Hauana
JIBIKCHHS:
1)36 H; 2)18 H: 3)44H; 4)48 H.

2. BBIUHCIATh MAaKCUMAITFHYIO CKOPOCTh aBTOMOOWJIS, €AyIIETO TI0 3aKPYIIICHHUIO mocce pagmyca 200m,
ecim Ko GUIMEeHT TpeHus Koiec o gopory 0,1:

1)20m/ c; 210m/ c; 35,6/ c; n141mlc.

3. ABTomo6unb Maccoit 5t mmxketcst co ckopocthio 1044/ ¢ mo Bemykaomy mocty. Haiftn cumy
JTaBJICHHA Ha MOCT B €0 BEpXHEH YacTH, eClId paguyc KpUBU3HBI MocTa S0M:

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

4. TInaBas moj BOJOM, KAT pa3BHBAeT MOIIHOCTh 6 KBT mis noctikenus ckopoctn 124/ ¢. Haiitn
CHJIy COIIPOTHBIIEHUS BOJIBI:

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

5. Kak OyneT nmBuratbes nepBOHAYaIbHO TIOKOSIIeecs Telro Maccoi 10Kr moj| 1eCTBUEM ITOCTOSTHHON
cuisl 10 H?

1) paBHOYCKOpEHHO ¢ yckopeHueM 1 m/c?
2) paBHOMEPHO CO CKOPOCTHIO 1 M/c;

3) paBHOMEPHO €O cKopocThio 0,5 M/c;

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

6. ABTomM0oOmIH Maccoit 1000Kr ABMKETCS paBHOMEPHO U MPSMOIIMHEHHO TI0 TOPH30HTAIBHOM Iopore
npu cune Taru asurarens 2kH. Kakoso 3nauenue kodddunuenta tpenns? g=10 m/c*
1) 0,2; 2)0,1; 3) 0,05; 4)0,4.

7. Ha pucynke npuBeaéH rpaduk 3aBUCHMOCTH CKOPOCTH TeJa L
L, M/c oT BpemeHH t. Macca tena 10kr. Uemy paBHa cuna, AelcTByOIMas
Ha Teno?
B 1) 10 H;
4 2)5 H;

3) 20 H;
4)30 H.

8. Ha xakom rpaduke miomans KpUBOJIMHEHHOW Tparenuy paBHa

YHCIIEHHOMY 3HAUEHUIO MyTH, IPOUJCHHOMY TEIOM? L B a —

Y

=
N
K
o
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CKOpPOCTh U YCKOpEHHeE Tena, F — cuia, neiicTByromas Ha Telo, t — Bpemsi, X — KOOpInHaTa Tena:

7] t t £] t t Itl t t X1 Xy X

F F

9. Ykazatp cirydau, 151 KOTOPBIX MaTepralibHas TOUKa, HAXOSIIAsAC B MHEPIIHAIFHON CUCTEME OTCUETA,
MOKET JIBUTATHCS PABHOMEPHO U MPSMOIHHENHO.

1) Ha TOUKY JEWCTBYET MOCTOSTHHAS CHIIA;
2) cyMMa BCeX JICHCTBYIOIIMX HA TOYKY CHJI PaBHA HYIIIO;
3) cymMMa Bcex JeMCTBYIOIIMX HAa TOUKY CHUJI MEPIEHIMKYIIIpHA HAIIPABIECHHUIO IBHKEHUS;

4) cymMa Bcex JISHCTBYIONIMX HAa TOYKY CHII HE paBHA HYIIIO.
10. C kakuM yCKOpEeHHEM JIOJDKEH JIBUTAThCSI aBTOMOOMITH Ha TIPSIMOJIMHEHHOM y4acTKe MyTH JUTMHON

KM KM
30M nmnst yBenm4deHUs CKOPOCTH OT 36 —— 10 72 —— ?
y Yy

M M M M
1)12—; 2)5 — ; 3)10 —; 44 —.
C C C C

11. Kak u3MeHHTCA EpUo]T BpallleHHs 3€MJIM BOKPYT CBOEH OCH, €CJI PACTAIOT JIbAbl AHTAPKTUIBI?
1) Veennuwurcs;
2) YMEHBIIIUTCS;
3) He nsmenwurces;
4) HeT NPaBUIILHOTO OTBETA.

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

MHUHHUMAJIbHYIO CKOPOCTh U Ha/l0 COOOLIUTD IIapy I COBEPIICHHUS TIOJIHOTO 000pOTa BOKPYT
TOPU30HTAIBHOU OCU?

© 1) /5oL ;

L 2) oL ;

o P 3)@;
- 4) \/3gL .

13. Meramnuaeckuii mapuk maccoi 100r paBHOMEpHO ABMKETCS B TOPH3OHTAIBHOM IJIOCKOCTH IO
OKPYXHOCTH paguycoM S50cM ¢ uactoroi 3 ¢?. Kakyro paGoTy Hy)HO COBEPIIUTH, YTOOBI yBEIHYHMTH
gacToTy J10 5 ¢1?

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

14. B kakom CJIydac MaT€pualibHasA TOYKa ABUKCTCA paBHOMCPHO I10 OKPYDKHOCTI/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 HAMPaBICHHIO CKOPOCTH;

4) Cuna, npuiIoKeHHas K TOYKe, HaIlpaBlieHa MEPHEHAUKYISIPHO K CKOPOCTH W U3MEHSETCS TI0
MOJIYIIIO C TIOCTOSIHHOM CKOPOCTBIO.

15. MarepuanbHasi TOUKa JBIKETCS PABHOMEPHO IO OKPYKHOCTH B YKa3aHHOM HAITPABIICHUHU. Y KaKUTE
HaIpaBJCHUE BEKTOPa YCKOPEHUSI B MOMEHT, TIOKa3aHHBIN Ha pUCYHKE

1) A;
C

2) B;

3) C;

4) D. D
A

—

16. YemnoBek MOAHWMAETCS MO PaBHOMEPHO IBIKYIIEMYCS BBEPX CO CKopocThio U ackamatopy ¢

—
D —

yCKOpeHHeM & OTHOCHTENbHO dcKanaropa. KakoBo yckopenne A denoBeka OTHOCHUTENBHO 3eMiiu?

0 - yckopeHHe CHIIBI TSDKECTH:

—_

— — N

. . - - - v
1) a=ag; 2y da=a,+0; 3ya=a,-9; 4)a=ao—T.

B —

Tema 3. 3aK0HBI cOXpaHeHHUS.

Ba3osbrii ypoBenn: Tectni 1 — 20
IoBbIIeHHBIH ypoBeHb TecThI 21 - 33

1. OnpenenuTs M3MEHEHHME HMITyJbca Msda Maccoil 0,3kr, maparomero Ha moji moj yriom 60° co
ckopocthio 10 m/c. Y ap cunutarh abCOJIIOTHO YIIPYTHM:
KeMm KeMm Ke-Mm Ke-Mm
1) 32— 2 05— 33— 51lo——.
C C C Cc

2. llTapuk maccoit M=100r ymai ¢ BeIcOTh h=2,5M Ha rOPU30HTAIBHYIO IUTUTY, Macca KOTOPOH MHOTO
0oJbIIIe Macchl IApHKa U OTCKOYHII OT Hee BePTUKaIbHO BBepX. CunTas yaap abCOIIOTHO YIIPYTHM,
OTIPENIEJIUTh UMITYJIbC, MTOJIyYEHHBIN TUTUTOM:
Ke*M Ke-Mm
1) 3H -c; 2) 28— 3) 4,8——:
C C

»14H -c.

3. Illap maccoit My=12 Kr, IBMKymMIACS co ckopocTeio U, = 4m / C, CTaJKUBAETCSI C HEMOABUKHBIM

mapoM Maccoit My=4 kr. HalTi CKOpoCTh WX IBIKEHUSA B CIydae HEYNPYroro yaapa:

y1l4mlc: 2) 2,86m/c: 3 3,24ml c; 2 31 /i,

4. JlereBmnii TOPU3OHTAIHHO CO CKOPOCTHIO L IUIACTHJIMHOBBIA INAPUK Macco M ymapuicsi o
MacCHBHYIO BEPTHKAJIBHYIO CTEHKY M IPUIUI K HeW. Kakoil uMIyniec nomy4usa creHa’?
mo

nHMmo: 2) 2mo:; 3) o 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 WJIH Ha YBEJIMYEHHE CKOPOCTH OT 36KM/4 10 72KM/4?

1) Bo BTOpOM City4ae B 3 pasa;

2) BO BTOPOM ciIydae 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(DUIMEHTE TPEHHs KOJec
aBTOMOOMJISL O 3eMITIO?

1) S;=4S;; 2) $,=25;; 3) S»=S1; 4) S,= \/E S

7. Konbpkobesxer maccor M=60 kr, cTosl Ha KOHbKaX Ha JIbJYy, OpOcaeT B TOPH3OHTAIBHOM HaIpaBICHUH
KaMeHb MacCoi M=3 KT co CKOpPOCTHIO 8 M/c. HaiiTi cKopOoCTh KOHBKOOEIKIIA TTOCIe OpOCKa:

1) 0,4m/c; 2) 4m/c; 3) 1wm/c; 4) 0,8m/c.
8. CHapsiz, JeTeBIINH TOPU30HTAIBHO cO ckopocThio 100 M/c, pa3phiBaeTcs Ha JBE paBHBbIC YacTH, OJHA
U3 KOTOPBIX MaJaeT BEPTUKAIBHO BHU3 C HadalnbHOH ckopocThio 50 m/c. UeMy paBHa CKOpOCTh BTOPOI

YaCTH CHapsija cpasy 1ocie paspbiBa?
1) 206 m/c; 2) 110 m/c; 3) 156 m/c; 4) 256 m/c.

9. YenoBek, cTOSMUA Ha KOHBbKAX Ha TJAJKOM JIbTYy, OpocaeT TOPH30HTAIBHO KaMeHb maccoit 0,5kr.
Cnyctst 2 ¢ KaMeHb OCTaHaBIUBaeTcs, npoias paccrossHue 20M. C Kakoil CKOpPOCThIO HayMHAET
CKOJIB3UTHh KOHBKOOEIKEL], 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 mromaar KpUBOIMHEHHOHN Tpanenuy paBHA YHCIEHHOMY 3HAYE€HUIO paboThI? L U
@ — CKOpOCTb U YCKOpeHHe Tena, F — cuia, aeficTByromas Ha Telo, t — Bpems, X — KoOpJHaTa Tena:

F

F

X1 X2 X
t 4

\

t1 t, t t1 t, t ty t,
1 2 3

11. JIBmwxkyieecss Temo Maccoll Mp yAapseTcss O HEMOJIBHXHOE Teyo Maccod Mpx=mi. Cumras ynap
HEYNPYTUM M LEHTPAIbHBIM, HAlTH, Kakas 4acTh MEPBOHAYAIBHON KWHETUYECKOW SHEPIHU MEPEXOAUT
TIpH yape B TEIUIO:

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

12. Teno maccoii M moja AEHCTBUEM HEKOTOPOW MOCTOSHHOW CHJIBI HAYWHAET JABUTATHCS W3 COCTOSHUS
MIOKOSI paBHOYCKOPEHHO U, TIPOWIS MyTh S, MpruoOpeTaeT CKOpOoCcTh L. Kakyto MOIIHOCTh pa3BUBAET CHIIa
pu 3ToM?

mo
2S

mo mo 3
N = : N = : N=mo’S; N =
1) 4s 2) s 3) v, 4)

13. Ilyna maccoit m JIBHIKETCS TOPU30HTAIBHO CO CKOpocThi0 U M NpoOMBA€ET HACKBO3b aTIOMHUHHUEBYIO
TUTACTUHY MacCOil M, CTOSIIYIO Ha TIaJIKOW TOPU30HTAIBHON oBepXHOCTH. Kakyro ckopocTs mprobpena
MJIACTHHA, €CTTU B PE3yJIbTaTe B3aMMOJICHCTBUS CKOPOCTD ITyJIM YMEHBIIIIIACH HATIOJIOBUHY ?

1m 1 /m m \/ﬁ
1) ——0; 2) —.|—; 3) . [— -vU; 4) \[— -
Y om? )5\ M "aom ? "M
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14. KakuM UMITyJI5COM 00JIalaeT TEJIO MacCOW 5 KT B MOMEHT BPEMEHH 5 C, €CJIH €ro INEepPEeMEIICHHE
onuceiBaeTcs BeIpaxkenueM S=At+Bt?, rne A=20 m/c, B=2 m/c??
Ke M, Ke M, Ke M Ke M

1) 200 , 2) 40 : 3) 150 : 4) 750 .
C C C C

2
15. Teno Mmaccoil 2KI JBHXETCS COIJAcHO ypaBHeHmio X — A+Bt +Ct , rie A=10m,

2
B=-2mlc, C = :LM / C . Haiftu MOImHOCTb, 3aTPauyeHHYI0 Ha JBU/KEHHME Tela B MOMEHT
BpEMEHH 2C:
1) 8 Br; 2) 4 Br; 3) 6 Br; 4) 12 Br.

16. Haiitu paboTy paBHOYCKOpPEHHOTO IoAbeMa rpy3a maccoil 100kr Ha 4m 3a 2c:
1) 138A= ; 2) 24,78A= | 3) 48eAz ; 4) 12,286Az .
17. Kakyto cpemHIO0 MOIIHOCTh HAJI0 Pa3BUTh, YTOOBI MOMHATE 3a 0,5 MuH. Ha BbIicOoTy 18M Tpy3 Maccoit

36kr?
1) 500 Br; 2) 328 Br; 3) 412 Br; 4) 216 Br.

18. B Oammmctudecknii MasTHHK Maccoi 4xr momana myns maccod 10r m 3acTpstiia B HeM. Haibitu
CKOPOCThH ITIYJIH, €CJIU MasTHUK, OTKJIOHUBIIXCH ITOCJIC Yapa, IOAHAJICA Ha BBICOTY 10cMm:

1) 28/ ¢ 2) 30042/ ¢ 3) 560/ ¢ 2 4245m/ c.

19. Teno maccoit 3Kr IBMKETCS CO CKOPOCTHIO 2 M/C U yAapseTcsl O HETOABIKHOE TEIIO TOH e MacChl.
Cuutas ynap HEynpyruM, HAalTH KOJMYECTBO TEIUIOTHI, BBIAEIUBIIEECS MIPH yAape:

1) 9 e 2) 3/ 3) dlic 2 6A®

20. Teno Gpormeno BepTukanbHO BBepX co ckopocthio 204/ ¢. Ha kakoii BeICOTe KuHeTHYecKas
SHEPrusl ero paBHa MOTEHIHAIBHOM?

1) Sm; 2) 20wm; 3) 10m; 4) 25m.
A . .
21. Teno maccoit m=0,4 X CKOJIL3UT C HAKJIOHHOM IIOCKOCTH
a BeicoToit h=10 cm u uHo# I=1M. HaiiTi KHHETHYECKYTO
SHEPTHUIO TeJIa Y OCHOBAHUS TUIOCKOCTH:
1 0,4Az . 2 1,2 I 3)
3 e, 2y 2,35 [Dic.
22. Ha pucyHke wu300paxeHbl 3aBHCUMOCTH YCKOpPEHHUI
. TpSIMOJIMHEWHO  JIBWXKYLIMXCA  MaTepUANbHbIX  TOYEK  OT
~ xoopauHathl X. CpaBHUTH PaGOTHI A1 U A, cuil, IeHCTBYIOIMX Ha
X TOYKH, TIPY YCIIOBHH, YTO UX MACCHI PaBHBL
1) Ao > Ag;
2) A1 > Ay
3) A=Ay

4) PaboTbl CpaBHUTH HEBO3MOKHO.

23. Ha pucynke u300pa)k€Hbl 3aBUCHMOCTH YCKOPEHHH MPSIMOIMHEWHO ABIKYIIUXCS MaTepHATbHBIX
TOYEK OT KOOpauHATHl X. CpaBHHUTH pa0oThl A1, Az, Az CHII, JCHCTBYIOIIMX HA TOYKH, IPU yCIOBHUH, YTO
WX MacChl PaBHBL;
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1) A1 > Ax> Ags;

a 2) A1 <A< Az
3) A= A= Ag;
4) A1> A< Aj,
X 24. Yemy paBHa KHHETHUYECKash DHEpPrus Tejla Maccoil 2 KT,
JIBWDKYIIETOCS CO CKOPOCThio 10 M/c?
1) 100 [Ix; 2) 20 Ix; 3) 200 Ix; 4) 40 JTx.

25. Yenoek maccoit 8OKT CIyCTHIICA TI0 JIECTHHUIIE JUIMHOW 5SM ¢ BBICOTHI 4M Ha MOBEPXHOCTH 3emun. Ha
CKOJIEKO yMEHBIIMIIACH TIPU 3TOM €T0 MOTeHIMaIbHas sHeprus? g=10 m/c?;
1) na 3200 [Ix; 2) 1a 4000 [Tx; 3) Ha 2000 [Ix; 4) na 1600 [Ix.

26. Teno OpomieHO C TOBEPXHOCTH 3eMJId BepTUKambHO BBepX. OHO [OCTHTIIO BBICHIEH TOYKH
TPaeKTOPUM U 3aTeM ymajo Ha 3eMito. B kakoif MOMEHT BpeMEHHU ABIKEHHUS MOJHas MeXaHH4YecKas
sHeprus Tena Obuta MakcumanbHa? CONpOTUBIICHHE BO3LyXa HE YUUTBIBATh:

1) B TeueHue Bcero BpeMEHH IMOJIETa TOJTHAS MEXaHHYeCKast SHeprust ObLa OTMHAKOBA;

2) B MOMEHT JOCTH)XEHUS BEpXHEH TOUKH TPaeKTOPUH;

3) B MmoMeHT nasieHus Ha 3eMITiO;

4) B MoMeHT Havaja JBMKEHUS BBEPX.

27. Teno maccoit 200r 6pomeHo o yriiom 60° K TOPH30HTY U yano Ha 3emito yepe3 2¢. [IpeneOperas
COIIPOTHUBJICHUEM BO34yXa, OMPCACINTh IMOTCHUHUAJIBbHYIO U KUHCTHUYCCKYIO DOHEPIruro T€jia B HauBBICIIEH
Touke Tpaektopuu (g=10 m/c?):

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

2) 3,3Ix; 101x;

3) 7,5x; 2,5]1x;

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

28. Ha >xene3nomopoxxHOM TutaropMe mMaccoii 16T yCTaHOBICHO OpyAHME Maccod 3T, CTBOJ KOTOPOTO
pacIoyioxeH BAOJIb IOJIOTHA JOPOrH mox yriioM 60° K TOpH30HTaIbHOHM IuIocKocTH. YeMy paBHa
CKOpOCTh cHapsima wmaccod SOKr, ecnu Tmocie BbICTpena IuiaTpopMma OTKaTHiIach, JBUTAsCh
paBHO3aMeJJIEHHO, Ha 3M 3a 6¢?

1) 760m/c; 2) 380m/c; 3) 420M/c; 4) 800m/c.
29. Kunetnueckast SHEpPTUsl HE3aMKHYTOW CHCTEMBI TeJl yBenuumiack. Kakoa npu 3ToM paboTa BHEITHHX
cuin?

1) nonoxuTenpHa;

2) oTpuIaTeNbHA;

3) paBHa HYIIIO;

4) He paBHA HYIIIO.

30. U3 opymaust maccoit 5 T BeuteTaeTr cHapsiag maccoit 100 kr. Kunerndeckas sHeprus cHapsiia mpu
BbUTETE M3 opyaus 7,5 MJIx. Kakyro KHHETHIECKYIO DHEPTHIO MOIYIUT OPYAHE BCICICTBAC OTHAUN?
1) 0,15M1x; 2) ISMx; 3) 7,5M]x; 4) 2MIx.

31. Kamenp Opomen moj yrinom 30° k ropu3oHTy. KuHeTrnueckas sHeprust KaMHS B BEpXHEH TOUKe
TpaekTopuu 45 Jlx. YeMy paBHa B 3TOW TOUKE MOTEHIMAIBbHASA SHEpTrUd KaMHA? CONpOTUBIIEHUE BO3lyXa

HE YYUTHIBATh:
1) 15Ix; 2) 45]1x; 3) 30/Ix; 4) 101x.
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32. JInsg toro, 94To0Obl pa30rHATh TEJIO U3 COCTOSHUS MOKOS 10 CKOPOCTH L TpeOyeTcsl COBEPIIUTH paboTy

100 JIx. Inst Toro, 9TOOBI YBETHIUTH CKOPOCTh TOTO TENa OT L 70 3L TpeOyeTCs COBEPIITUTEL padoTy:
1) 800 x; 2) 200/1x; 3) 300/1x; 4) 900/1x.

33. Teno maccon m MOKOMUTCS Ha HAKJIOHHOM IIOCKOCTH BBICOTOM h . ITocne nerxkoro Tomdka TeIo
PaBHOMEPHO COCKaJb3bIBA€CT C IIJIOCKOCTH Ha TOPHU3OHTAIILHYIO MMOBEPXHOCTD. KaKy}o pa60Ty Haao
COBCPUINTH BHCIITHEH cuie, YTOOBI PAaBHOMCPHO NEPEMECTUTD TCJIO HA BBICOTY h 10 PTOM IIOCKOCTHU?

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

Tema 4. Cuibl B Ipupo/ie

Ba3oBbiii ypoBenb: Tectsl 1 — 12
IloBbIIeHHBIH ypoBeHb TecThl 13 - 17

1. Cuna TpeHus MOKOsi 00YCIIOBJIEHA OJTHUM W3 BUIOB B3aUMO/ICHCTBYS,
1.91eKTpoMarauTHOE B3aUMOICHCTBHE;
2.5lnepHoe B3auMOJICHCTBHUE;
3.Ciaboe B3auMOIENCTBHE;
4.I'paBUTAIIMOHHOE B3aUMOJICHCTBHE.

2. OT 4ero 3aBUCUT BeTMYHHA KOOPPUIIMESHTA TPEHUS CKOJIBKEHUS?

1.0T OTHOCHUTENBEHON CKOPOCTH IBIKCHHUS TET;
2.0T cuIibl peakiiuy ONophl;

3.0t mowmaay CONpUKacarIUXCsl IOBEPXHOCTEH;
4 SIBnsieTcs TOCTOSTHHOM BEIWYHHOM.

3. Kakast nedopmarust TBEpIOTO Tela Ha3bIBAETCS YIPYTOi?

1.ledopmartust, ncuesarormas ocjae CHATUS Harpy3KH;

2. lepopmanist, pu KOTOPOI HAOIIOAAaETCS OCTATOUHAS MJIaCTUYECcKas! ieopMaIus;
3. ledopmariusi, Ipu KOTOPOH pa3Mephbl TBEPIOTO Tejla HE U3MEHSIOTCS;

4. Jledopmarus, mpu KOTOPOH 00BEM TBEPIOTO TeJla HE N3MEHSIETCS.

4. Kakas necopmariysi TBEpIOTO Tella Ha3bIBACTCS ITACTHYECKOMN?

1.ledbopmarius, ucyesaromias Mocie CHIATHS HATPY3KH;

2. lepopmariuisi, Ipu KOTOPOI pazMepsl TBEPAOTO TEJla HE U3MEHSIOTCS;

3. ledopmariusi, mpu KOTOPOH 00BEM TBEPJIOTO TEJa HE U3MECHSICTCS,

4. Tepopmaruist, ipu KOTOPO# opMa 1 pa3Mephl Tesla H3MEHSIOTCSI HEOOPaTHMO.

5. UTo Ha3bIBaeTCS MEXaHUYECKUM HaIPsHKEHUEM?
1.970 ecTb cuia, NPUIOKEHHAs! K 00pa3Ily IUIOIIA/IbIO0 IONIEPEYHOro CeUeHUs S;
2.Cuna, BO3HHMKaIOLIast BHYTpH 00pasla 1ocje CHATHS Harpy3Ku;
3.Cuia, BO3HUKAIOMIAsl Ha IOBEPXHOCTH 00pa3La;
4.910 ecTh CITOCOOHOCTH TeNNa OKA3bIBaTh COMPOTHUBRIICHHUE MPHUIIOKEHHBIM Harpy3Kam.

6. I'pann1ibl NPUMEHNMOCTH 3aKoHa ['yka:
1.IIpn ynpyrux nedopmarsix;
2.1Ipu mnacTudeckux aedopManmsx;
3.IlpumeHnM BO Bcex cilydasix;
4.1IpuMeHUM TOJBKO JJISl YACTHBIX CIyJaeB.

7. 3aBucut n1u Moxynb FOHra ot Marepuaina obpasua?

1.He 3aBucwur;
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2.3aBHUCHT;
3.3aBHCUMOCTD HE 3HAYMUTENIbHAS;

4.Cpenut OTBETOB HET MPABUIIBLHOTO.

8. Kak cBs3ans! koadpunmeHT ynpyroctu u Mmoxyis FOura?

1)g=la Z)gzlE; 3e=Eco; 4)5=E.
A o o

9. CoBmajaet i1 HampaBJICHUE JUHUU OTBECA C HANPABJICHUEM HA LEHTP 3eMJIU NpU HAOIOJCHUIX Ha
TOJTFOCE, Ha DKBATOPE M HA CPETHUX MIHPOTaX?

1) CoBnamaet TONBKO Ha MOIOCAX 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 kakuM yCKOpEHHEM a HY>KHO MOJJHIUMATh TEJO0, YTOOBI €r0 BeC YBEINYHJICS B 2 paza?
1) a=g; 2) a=2q; 3) a=g/2; 4) a=4q.

11. Kak uameHuMTCA 3anac NoTeHLManbHOM SHEPIrMM ynpyro 4edbopmMUpoBaHHOrO TeNa NPU YMeEHbLUEHUMN
ero gedopmauum B 2 pasa?

1) ymenpnTes B 4 pasa;
2) yMEHBIUTCS B 2 pa3a;
3) HEe UBMCHHUTCS,

4) yBenuuured B 2 pasa.

12. IlepBast KocMIYeCKasi CKOPOCTH BEIUYUCIAETCS IO (hOpMyIIe:

1) J20R 2) JOR; ) Jo—* . g leREN)S
(R-h) 7z

13. Bropas kocMu4eckasi CKOPOCTh BBIYHCIISETCS 110 (popmyIie:

1) Y20R; 2) JOR 3 lc—£_; 4 /GM.
(R—h) K

14. VI3 npy>KMHHOTO MUCTOJIETA BBICTPEJIMIIN BEPTUKAIBLHO BBEpX. HallTH BBICOTY Ha KOTOPYIO
NoJHUMETCSI ITyJ1st Maccoit 20r, ecnu pykuHa xectkocthio 200H/M mepen BeicTpesniom Obiia cxara Ha 10

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

15. Cuiia rpaBUTAIIMOHHOTO B3aUMOJICHCTBHUS BBIYUCIISICTCS 110 POopMyIIe:
2

m
HE =gMM . ) F—gMm: . 3) F=G— 5 F_gmm:
R? R R R3

16. CpaBHHTE TpaBUTALMOHHYIO M HHEPTHYIO MacChl TEN:
1) MHepTHOI Macchl HE CYLIECTBYET;
2) OHM SKBUBAJICHTHBI;
3) I'paBuTanmonHas Macca 0oJIbIlIe HHEPTHOM;
4) I'paBUTalIMOHHAS Macca MEHbILE HHEPTHOM.

17. HOTCHHI/IaHBHaH OHEPrusa rpaBUTAallUOHHOTO BSaHMOHeﬁCTBHH ABYX MAaTC€pUAJIbHBIX TOYEK MaCCaMH
M1 1 M2 HAXOAAIIMXCs HA PaCCTOSHUU I APYT OT ApyTa paBHa:

1) 7= . 2) 7 ="M .
r

r2

3) H:—GM; 4) 7=cMMe
r

r2
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Tema 5. MexaHHKA TBEPI0ro TeJjaa.

Bba3oBbiii ypoBennb: TecTsl 1 — 8
IoBbIIeHHBIH YpoBeHb TeCcThI 9 - 12

1.KakoB ¢u3udeckuii CMBICTI MOMEHTa UHEPITUN a0COIFOTHO TBEPIOTO Teia?
1) Mepa HHEPTHOCTH Tema MPU BpallaTeIbHOM JIBHKCHUM;
2) Mepa WHEPTHOCTH Tejla NMPHU MOCTYATEIbHOM JBHXCHUY;
3) Mepa rpaBUTAIIMOHHBIX CBOMCTB Teja MPH MOCTYNATeIbHOM JBHKCHUY;
4) vHepUYs TeNa B JIaHHBI MOMEHT BPEMCHHU.

2.KakoBbI eIMHUIIBI U3MEPEHUSI MOMEHTA HHEpLUU?

1)i-172; 2) 8a-i ?; 3) éa-N; 4)

D>
Qn
ot

3.Teopema IlITeitHepa BeIpaskaeT MOMEHT HHEPIIHH. . .
1) Tena OTHOCHTENBHO OCH, IPOXOIAIICH Yepe3 IEHTP Macc;
2) Tena OTHOCHUTEIHHO JIF000H OCH, TTapalIeIbHON OCH, MPOXOIAIICH Yepe3 IIEHTP Macc;

3) cHCTEMEI Tel;
4) Tema OTHOCUTENBHO JTIIOO0H OCH, MIEPIICHANKYIIPHON OCH, MPOXOIICH uepe3 IIEHTP Macc.

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

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

5.MoMeHT HHepIUH 0IHOPOAHOTO IHHApa paauyca R |, maccoit M orrocurensno ocu OO pasen (U
- IMHEWHAs CKOPOCTh 000/1a):

3mR?

1) ———;
2 .

mR? _
u
3)mMVR;
5mR? el

2

2)

4)

6. OCHOBHOM 3aKOH JAUHAMHUKHU BPAINATCIIbHOI'O ABMXKCHUS BbIPAKACTCA YPABHCHHUCM!

1) Fdt=mdo; 2)|\7|dt=d(|(7>); 3)|‘]('j—6t‘3=M; 4)|f=m‘2_f’.

7. Macca mumanzapa M, paguyce - R . Kakoe yrinosoe yckopeHne 0THOCHTENBHO OCH IIMIMHAPA COOOIIHT
nucky cuna F ?

]_) E : 2) L :
2m mR
32 Hr F
mR 2mR
8. Moyns MOMEHTa mapbl CHIT ( Ifl = —|32) oTHOCUTENBHO Toukn A paBeH:

1 Rd;;
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2) Rd,;

3)Fd;;
4)Fd’.
9. Kunernueckast SHEPIHsl KaTAIIETocs 0e3 CKONbKEHHU IIapa paBHa:
IR ) NN
2 2 2 2 2

10. Illap ckaTeiBaeTcs 0€3 CKOJbKEHHS C HAKIOHHOW miuockoctd BbicoToit 11 . CkopocTh

IMOCTYIMNATCJIBHOI'O IBMKCHUA IICHTPA LIapa paBHA:
1) 7,431 /A; 2) 4,371/, 3) 3,741 /f; 4) 4,12 /A.

11. JlepeBsiHHBIN U CTAIBHOW HMJIMHIPHI OJMHAKOBOTO pa3Mepa CKAaThIBAIOTCS ¢ HAKIOHHOW IIOCKOCTH.

KoTtopsrit u3 HUX cKaTUTCS OBICTpee?
1) nepeBsSHHBIN; 2) CTaIbHOM; 3) 0IHOBPEMEHHO.

12. CruiomHOW ¥ TOJNBIA UWIMHAPHI OJIMHAKOBOM MAacChl M OJMHAKOBOTO BHEIIHETO pa3Mepa
CKaTHIBAIOTCSI C HAKIIOHHON TUIOCKOCTH. KOTOpHIif M3 HUX ckatutcs OpicTpee?
1) crutomiHoM; 2) TOJbIi; 3) OZHOBPEMEHHO.

Tema 6. Mexannueckue K0J1€0aHUS U BOJHDI.

Ba3oBbiii ypoBenb: Tectsl 1 —10
IloBbIIeHHBIH YpoBeHb TecThI 11 - 15

1. Ilpu yBenmu4eHNN Macchl MATEMaTHUYECKOTO MasTHHUKA €r0 YacToTa!
1) yOriBaer; 2) BO3pacTaer; 3) He MeHsieTcs.

2. Ilpu ykopauMBaHUH HUTH MaTeMaTHYECKOTO MasgTHHKA €r0 YacToTa:
1) yOriBaer; 2) BO3pacTaer; 3) He MeHseTCs.

3. Uto HazbIBaeTca (PU3MUECKUM MASITHUKOM?

1.TBepmoe Temo, MOABEIICHHOE HA HETIOJBMKHON TOPU30HTAIIFHOM OCH B TIOJIE TATOTEHUS;
2.MatepuanabHas TOUKa, [TOIBEIICHHAs] HA HEBECOMOI HEPACTSHKUMOUN HUTH B II0JI€ TATOTCHIS;
3.TBepaoe Te10, MOABEIICHHOE HA HEBECOMON HEPACTSKUMOM HUTH B MOJIE TSATOTCHHUS;

4.JTroboe TBep10€ TeIIo, CIIOCOOHOE COBEpIIATh KOJIeOaHUSI OTHOCUTEIILHO HEIOIBUKHON TOYKH, HE

COBIIQJAIOLIEH € €ro HEHTPOM HHEPLUH.

4. Uto Ha3bIBaeTCS MPUBEACHHON UTMHOM (PU3MUECKOTr0 MasTHUKA?

1. [InmHa BCero MasiTHUKA;
2. JlnuHa MaTeMaTHYeCKOro MasTHUKA, MEPHOJ KoJeOaHWH KOTOPOro paBeH Mepuoy KojieOaHui

(hM3UYECKOTO MasTHUKA;
3. JImnHa MaTeMaTHYeCKOro MasTHHKA,
4. 1/2 nuHBI MATEMATUYECKOTO MASITHUKA.

5. Kak onpeznensiercst mepuof koneOaHuit PU3NIECKOT0 MasiTHUKA?

2
) T2z [2F8M. 7o, | YTo2r |  aT=2 |
mgl mgl mgl mgl
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6. B kakux ciiydasx MOXKHO I10JIb30Bathes opmyiaon T =27 [— ?

g
1) Bo Bcex;
2) Korna ammmuTya kojaeOaHUs MasTHUKA MaJa;
3) Ilpu nepeMeHHOM ATMHE MasTHUKA,;

4) Korza ¢a3a xonebaHuii He U3MEHSETCA.

7. Kakue koneb6aHus Ha3bIBAIOTCS BBIHYKICHHBIMU?

1) Ecniu Ha cucTeMy IeHWCTBYET BHEIIHSSA, TIEPUOIUICCKH 3aBUCSINAs OT BPEMEHHU CHJIA;
2) Cucrema, coBepIaromnias KoJeoaHus Mo ISHCTBHEM BHEITHEH, HO HE TIEPHOANICCKON CHIIBT;
3) Cuctema, BeIBEICHHAS M3 TTOJIOXKEHHUS PABHOBECHS U MIPEAOCTaBIICHHAs caMoii cede;

4) Cucrema, coBepIIIaroIas KoJeOaHusl B MOJIE TSATOTCHUSI.
8. Kak 3anmchiBaeTcsl ypaBHEHHE BBIHYKICHHBIX KOJICOAHUH C yUYETOM CHII CONIPOTUBIICHUS B cUCTEME?

1) X+2B%+ . x = f(t):
2) X+28%+w,’x=0:
3) X+X+wx=f(t):;
4) X+20%X+ax=0.

9. Urto Ha3bIBaeTCs BpeMEHEM pellakcallui KojeOaHui?
1) D10 MpOoMEXyTOK BpEMEHH, 32 KOTOPBIN KOJICOAHHS MTOJHOCTHIO 3aTyXaloT;
2) D10 BpeMs, B T€UEHHE KOTOPOT'O YacTOTa KOJIeOaHMid OCTaeTCsl IOCTOSHHOM;
3) DT0 POMEXKYTOK BPEMEHH, 33 KOTOPHIH aMILTUTYy1a Konebauuii yosiBaer B € pas;
4) D10 BpeMs yCTaHOBIIECHHSI HEM3MEHHOW aMIUTATY bl KOJIeOaHM.

10. MexaHn4ecKuil pe30HaHC COCTOUT B TOM, YTO aMILIUTYa

1) BBIHYKIEHHBIX KOJICOaHUH PE3KO BO3PACTAET MPH MPUOIMKEHHH YaCTOTHI BEIHYKIAIOIIECH CHITBI
K 4aCTOTE, paBHOW WJIM OJIM3KOH COOCTBEHHOM YacTOTE KOJIeOATeIbHOM CUCTEMBI;

2) BBIHY)KICHHBIX KOJE0aHHH PE3KO yMEHbBIIAETCS HPH MPUOIMIKEHUH YaCTOTHI BBIHYXKIAFOIICH
CHJIBI K 9aCTOTE, PABHOW MJIM OJIM3KOI COOCTBEHHOHN YacTOTe KoJeOaTebHON CUCTEMBI;

3) coOCTBEHHBIX KOJIeOaHHUH paBHA aMIUTUTY/IC BBIHYKIEHHBIX KOJICOaHMI.

11. BonHoli Ha3bIBaeTcH. ..
1) [leproanyeckuil mporecc, pacnpoCTPaHSIOMIMIACA BO BpEMEHU U POCTPAHCTBE;

2) [lepuoamnueckuii mpoiiecc, pacpoCTPaHSIOMINUNCS BO BpEMEHH;
3) [leproanyeckuii mporecc, pacpoCTPAHSIIOIINKCS B IIPOCTPAHCTBE;
4) Ilepuoguyeckoe BO3MYIICHNUE BOJIHOBOTO (ppoHTA.

12. BoaHbI HA3BIBAKOTCS nonepeYHbIMU, €CJIN. ..
1) CMCH.ICHI/IC qaCTHull, KOHe6ﬂmmeﬁCﬂ Cpeabl, IPOUCXOAUT B HAIIPABJIICHUU JABUIKCHUA BOJIH;

2) BorHOBO# (DpOHT NEepIIeHANKYISIPEH BOJTHOBOM MMOBEPXHOCTH;
3) BonHoBo# GpOHT NEPIEHANKYIISIPEH HOPMAIX K BOJTHOBOH IIOBEPXHOCTH;

4) CMmeleHre 4acTHIl, KOJIEOIIOIEeHCs cpe/ibl, IPOUCXOIUT B HAMPaBICHUH, IEPIICHANKYISIPHOM

HaIpaBJICHUIO ABUKCHHWA BOJIHBIL.

13. Kaxum o0mmm cBOHCTBOM 00/1a1ar0T BOJIHEI?
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1) [Tepenoc BemecTBa 63 IMepeHOCa SHEPTHH;
2) Ilepenoc sHeprum 0€3 IMepeHoca BEIeCTBa;
3) IlepeHOCAT BEIIECTBO M YHEPTHIO;
4) Cpeau OTBETOB HET MPABHILHOTO.

14. Kaxkast BOJIHA Ha3bIBAETCS CTOSTUEH?

1) BOJ'IHa, BO3HUKAKOMIIAA B pE3yJIbTaTC HAJIOKCHUA JBYX BOJIH, PACTIPOCTPAHAIOIINXCSA BO B3aMUMHO

MPOTHBOTIOJIOKHBIX HATIPABICHUSIX;
2) BoiHa, JTokamn30BaHHAS B POCTPAHCTBE;
3) BosiHa, ¢ HEM3MEHHBIM BO BPEMEHH BOJIHOBBIM (DPOHTOM;

4) BOJ'IHa, BO3HUKAKOMIIAA B pE3yJIbTAaTC HAJIOKCHUA ABYX BOJIH, PACTIPOCTPAHAOINHNUXCSA BO B3aUMHO
IIPOTHUBOIIOJIOXHBIX HAIIPaBJICHUAX W YAOBJICTBOPAIOMINX YCJIOBUAM: YaCTOTbI BOJH OJWHAKOBBI,

AMIIIUTYAbI ABJIAIOTCA OAUHAKOBBIMU q)yHKI_II/I}IMI/I KOOpAuHaT.

15. Haiftn aAnuHy CTOSYEH BOHEIL.

1) A=L; ¥
2) A=2L; L

3) A=L/2; -

4) A=L/4. © G&)

Tema 7. D1eMeHTbI MEXaHHKH JKUAKOCTH M ra3sa.

ba3oBblii ypoBenb: Tectbl 1 — 4
IoBbIIIEHHBIH YPOBEHB TECTHI 5 - 6

1. YpaBHeHHe HEPAa3pbIBHOCTH IJIsA HECXKHMaeMOM KHUIKOCTH UMECT BUL:

S, V, S, V S, S, %

Vv
1) =2, 2) == 3) =% 4) L=-L.
vV, V, S, V,

SZ Vl , SZ V2 ,

1

2. YpaBHeHue bepHyu uMeeT BUI:

1) SV =const ;
2

V
2) p7+pgh+ p=const;
3) %72'[’3,09 :gﬂrsp'g +67znrvV ;
4) pV =const.

3. ®opmyna Toppuuenn umMeeT BUA:
A
Vv :—p(R2 -r?);
anl
2

2) %+pgh+ p=const:

3)V =20h;

4) V =2gh.
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4. ®opmyna Ilyaszeiinsg nmeer BUI:
A
)V :—p(R2 -r?);
anl

2
2) %+pgh+ p=const;

3)V =y2gh;

4)V =2gh.

5. @opmyna CTokca UMeeT CIeAYIONINi BU/T
2

1) P+%+ pgh = const :

2) F=6znRp;

3)F=67-Rv;
4

4)V :M.
8ln

6. Yucno PeitHonbaca paBHO:

4 2
1)V——7ZR tAp. z)R:%; 3)P—&+vh:const; 4)R=%

- 8ly n 2 27

Tema 8. OcuoBol MKT

Ba3oBblii ypoBeHnb: Tecthl 1 — 18
IloBbIlIeHHBIH YPOBEHB TecThI 19 - 25

1. Vxaxkute ocHOBHBIE TToJ0KeHnss MKT:
1) BO Bcex arperaTHBIX COCTOSTHHSIX BEIIECTBA CylecTBYeT MU dy3ust aTOMOB U MOJIEKYIT;
2) Bce (hu3MYECKUE CBOMCTBA BEIIECTB 3aBUCIT OT UX BHYTPEHHETO CTPOCHUS;
3) Bce Tea COCTOST U3 aTOMOB HJIM MOJIEKYJI, KOTOPBIE HEPEPHIBHO JBUKYTCS U
B3aMIMOICHCTBYIOT MEXKIY COOOI;
4) BHentHss popma Tesia OOBICHIETCS €r0 BHYTPEHHUM CTPOCHHUEM.

2. Yro npencrasisietr coboii yrcio ABoraapo?
1) 9yucIo0 aTOMOB B OJHOM MOJIC BEIIIECTBA;
2) 9MCII0 CTPYKTYPHBIX €IMHUI] B OJTHOM MOJIE BEIIECTBA;
3) 4KrCcI0 aTOMOB B OJJHON MOJICKYJIE;
4) 4Ecno aTOMOB MM MOJIEKyJ1 B 1M BemecTna.

3. Yro Takoe OTHOCHTENbHAS aTOMHas Macca?
1) macca mro60oro atoma oTHOCUTENBEHO 1/12 Macchl n3oToma yriepona-12;
2) Macca OJIHOTO aToMa, BEIpaKeHHAs B KT;
3) macca J1r000ro aToMa OTHOCHTEIILHO MACChl aTOMa YIiIepo/a;
4) Macca aToMa OTHOCUTEIILHO MacChl MOJICKYJIbI BEIIECTBA.

4. Kax HaifTi Maccy OJJHOW MOJIEKYJIbI?

1)m0:M.NA; 2)m0:M-n; 3)mO:\'\;I; 4)mO:IL\I/|
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5. OcHoBHoe ypaBaenne MKT nmeer Bua?

1) p:;an\TZ ; 2) p=nkT; 3) pTV:const; 4) 1) pvV =VRT .

6. Kakoe W3 mpHBEIEHHBIX ypaBHEHUM BhIpa)kacT yCIOBUS MPOTCKAHUS M30TEPMUYECKOIrO TpoIecca B
TEPMOJMHAMUYECKON cucTeMe? B MpUBEACHHBIX YPaBHEHUSAX HMCIIOJB3YIOTCS CICAYIONINEe 0003HAUYCHUS:
p, V, T — COOTBETCTBEHHO JaBIeHUE, 00BeM, TeMIepaTypa, Q — KOJIMYECTBO TETUIOTHI:

1) T = const; 2) V = const; 3) p = const; 4)Q=0.

7. Kakoe w3 TpHBENEHHBIX YPAaBHEHHWH BBIPAYKAET YCIOBHS MPOTEKaHWs H300apHOTO Tporecca B
TEPMOJIUHAMUYECKON cucreme? B IPUBEACHHBIX YPAaBHCHUAX HMCIOIB3YIOTCS CIICAYIOIINE 0003HaUYEeHUS:
P V, T — COOTBETCTBEHHO JaBJICHHUC, 06’beM, TEMIICpaTypa, Q — KOJINYECTBO TCIIOTHI:

1) T = const; 2) V = const; 3) p = const; 4)Q=0.

8. Kak mMeHsieTcss BHYTpEHHsISI SHEPT s ra3a JaHHOM Macchl B H30TEPMHUYECKOM Ipoliecce?
1) ocTaeTcs MOCTOSHHOI;
2) pacTeT ¢ pocToM 00beMa;

3) pacTeT ¢ pOCTOM JaBIICHUS;

4) HeT MpaBUIIBHOTO OTBETA.

9. Kak MeHsieTcs BHYTPEHHSISI SHEPTUs T'a3a JaHHOM MacChl B U30XOPHOM Ipouecce?
1) pacTeT ¢ poCTOM JaBJICHUS;
2) yMeHbIIAeTCs ¢ POCTOM JIaBICHUS;
3) He U3MCHSCTCS;
4) He MOAJIEKUT ONPENETICHUIO.

10. Ot 4ero 3aBUCHUT TEMIIEPATYpPA UIICATIBLHOrO raza?
1) ot ero o0OBeMa;

2) OT ero AaBIIEHUS;
3) OT KHHETHYECKON SHEPTHU TIOCTYATENBHOTO ABHKCHHUS MOJICKYIT;
4) OT MOTEHINATBHON SHEPTUH MOJIEKYJI.

11. laHbI TpW paBHOBECHBIX pacIpeeIeHUs] MOJIEKYJI ra3a 1o abCOIFOTHBIM 3HAYCHUSIM cKopocTel. YTto
MOJKHO CKa3aTh O TeMIIepaTypax rasza?
1) Ta> T2 > Ts;
: A T
AT TesTs f(v) T
3) Ti<Ty, >Ts;

T3
4) T:1>T,<Ts

.
>

L

12. Ha pucyHkax npejacTaBlieHbl MAKCBEJIOBCKHE (DYHKIIMH PACIIPEAETICHUsI MOJIEKYJI Ta3a 110
a0COJTIOTHBIM CKOPOCTSIM. YKaKUTe, Ha KAKOM PUCYHKE MTPAaBUIBHO MOKA3aHO MOJ0XKEHUE CpeTHEN

KBaZ[paTH‘lHOfI CKOpPOCTHU <UK6 > , €CJIM KpOMC <Ul<g > Ha PUCYHKaX MMPUBCACHDI MMOJIOKCHUA Hanboee

BeposATHOH U, u cpenHer apudmMeTndecKkoit <U> CKOPOCTEM:
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A A A
f(v) N f(v) f(v) N
1 2 3
> > >
Gy Y w0
1) 3; 2) 2; 3) 1;

4) U3 3TUX PUCYHKOB OTPENEIUTh HEMNb3sl.

13. Ha pucynke n3o0pakeHsI 1Be (GYHKIMH PACIPEIEIICHUsT MOJIEKYN HI€aIbHOTO ra3a 1mo abCOIFOTHBIM
3HAYEHUSIM CKOPOCTEH MpH pa3iuyHbIX Temneparypax Ti u Tz. YKa3arh, Kak COOTHOCSTCS MEXIY COOOH

o0
IUTOIIA I TI0/T KPUBBIMH, T.€. BEIUUHHBI S = j f (U)d U
0

A 1) 5 =3,

i T
(U) T, 2) Sl>82;
3) S, <3,;
S _T
Vo =T
0 L

14. CkoJIbKO M KaKUX CTeIeHel CBO0OIbI MMEET MOJICKYJIa OJTHOATOMHOIO Ta3a?
1) 3 BpamarenbHbIX;
2) 3 mocTynaTenbHBIX U 3 BpalllaTeNbHbIX;
3) 1 moctynarensHyto U 1 BpamaTenbHyIo;
4) 3 mocTynaTenbHBIX.

15. CkoJIbKO M KaKuX CTETeHel CBO0O0 bl UMEET KECTKAs MOJICKYJIa IByXaTOMHOTO ra3a’?
1) 2 mocTynatenpHBIX U 2 BpallaTelbHbIX;
2) 3 mocTynaTenbHBIX U 2 BpalllaTeNbHbIX;
3) 3 mocTynaTeNbHBIX U 3 BpalaTeIbHbBIX;
4) 2 mocTynaTeNnbHBIX U 2 BpaIlaTelbHbIX.

16. CKOJIBKO U KaKUX CTENeHeH CBOOO/IbI MMEET JKECTKAsT MOJIEKYJIa TPEXaTOMHOTO ra3a’?
1) 3 mocTynaTeNnbHBIX U 2 BpalaTeIbHBIX;
2) 2 nmocTynareibHbIX U 2 BpallaTeIbHBIX;
3) 3 mocTynarenbHBIX U 3 BpalllaTeIbHbIX;
4) 2 mocTynaTeNnbHBIX U 3 BpallaTelIbHbBIX.

17. CKONIBKO M KaKHX cTerneHeil cBoOOIbI UMEET KECTKAsE MOJIEKYJIa YeThIPeXaTOMHOTO Tra3a’?
1) 3 mocTynarenbHBIX U 3 BpallaTe/IbHBIX;
2) 3 OCTyHaTeNbHBIX U 4 BpallaTelbHbIX;
3) 4 nocTynatenbHBIX U 3 BpallaTesIbHBIX;
4) 4 nocTynarenbHbIX U 4 BpalaTelbHbIX.
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18. CoryracHo TeopeMe 0 paBHOMEPHOM PACTIPEACIICHAN YHEPTHH TI0 CTETICHSIM CBOOOIBI MOJICKYITBI Ha
OJIHY CTeIeHb CBOOOABI puxoauTcs sueprus (K — mocrosauas bonsimana, T — abcosroTHas
TeMmreparypa, i — 4ucio creneHei cBo0oel, R — MonspHas razoBast MOCTOSIHHAS):

i 3 1 I

19. Ha ocHOBaHMM T€OpEMBI O PABHOMEPHOM PACHPEAEICHUN SHEPTHHU TI0 CTEIIEHSIM CBOOOABI CPEIHIONO
SHEPTHIO JII000I MOJIEKYJIbI, UMEIOLIEH | cTeneHeit cBo0oIbl, Haxo 1T 1o popmyie (K — mocrosiHHas
bonbumana, T — abconroTHas TeMneparypa, | — 4uciio cTeneHei cBodoasl, R — MonspHas ra3osast

TTOCTOSTHHASI )
1 i I I+ 2
~KT. — KT . _RT. “TERT
1) > ; 2) > ; 3) 5 , 4) 2 :

20. OnpenenuTh, Kakylo 4acTb BHyTPEHHEN SHEPTUU MOJIEKYJIbI KHcaoposia O2 cocTaBiseT IHEPTrHs €€
MOCTYNATEIbHOTO JBIKEHHS:

1)%; 2)%; 3)%; 4)

anN

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

2 3
1)5; 2)§;

1

1
3)5; 4)5-

22. Haiitu paboty, COBEpIIacMYIO HICaIbHBIM ra30M B pe3yJibTaTe Mpolecca, N300paKeHHOT0 Ha PUCYHKE:

1) 0,9 MJTx;
2) 0,75 MJIx;
3) 0,45 MJTx;

4) 0,3 M.

23. IlnoTHOCTH HeKOTOpOTO rasza 0,06 Kr/M3, cpeHss KBagpaTHIHAs CKOPOCTH €ro MoJexy 500 m/c.
Haiitu naBnenue, oka3piBaeMoe ra30M Ha CTEHKH COCY/a:
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 gasnenun 0,2 MIla. Uemy paBHa cymmapHast
KMHETHYECKas SHEPTHsl MOCTYNaTeIbHOTO ABMXKEHUS MOJIEKYJ Kuciopoaa?
1) 3,0 xJIx; 2) 0,9 xJIx.; 3) 1,5 xJIx.; 4) 1,8 xJIx.

51



Tema 9. OcHOBBLI TEPMOJIHHAMHUKH.

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

1. W3 HavaneHOTO cocTtosiHus (p1, V1) UaeanbHbBIN ra3 pacmmpsercs 10 o0béMa Vo, Pacmmpenue Moxer
MPOUCXOANTH U300apuvecku (a), uzorepmuuecku (0) u aguadatudecku (B). B kakoM ciyyae KOHEUHas
temmeparypa (T2) Oyaet Haubombiei (max)?

1) remnepatypa T2 oqMHaKOBa BO BCEX TPEX CIIydasix;

2) 6 — max;
3) B — max;
4) a — max.

2. W3 maganpHOTO cOoCTOSTHUA (p1, V1) HICaTBHBIN Ta3 pacmupsiercs 10 00béma Vo, Pacmmpenne MoxeT
MPOUCXOANTH M300apuiecku (a), m3orepmudecku (0) n aguadbatudecku (B). B kakom ciydae KOHedHas
temmeparypa (T2) Oyaer HaumeHnsbieii (min)?

1) 6 — min;
2) B —min;
3)a—min;

4) remnepatypa T2 ogrHaKoBa BO BceX TPEX CIIydasx.

3. Ha muarpamme m3o0paskeHBI 3aBUCUMOCTH 00bEMa V oT TemmepaTypsl I’ mpu M300apHOM HarpeBaHUU
TpEX Ta30B: KUCIOPOAA, TeIMs U YIJIEKUCIIOro ra3a. Macchl ra3oB OIMHAKOBBI, BCE TPU ra3za HaXOoJATCs 0]
OOHUM M TeM Xe JaBieHueM. OIpelenuTb COOTBETCTBHE MEXAY rpaduKaMM M YKa3aHHBIMHM Ia3aMu.
MonsipHBIE MacChl KACIOPO/Aa, TENUsS U YIIIEKHCIIOTO Ta3a paBHBI COOTBETCTBEHHO 32 KI/KMOJb, 4 KI/KMOJh

" 44 Kr/KMOb:

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

4. Yto Ha3pIBaeTCsA Y ICNIbHON TEINIOEMKOCTHIO Teja?
1) sHEprust, He0OX0oAMMAs JIs1 HAarpeBaHMs SIMHHIIBI MACChI BEIIECTBA HA OJIMH IPajycC;
2) sHeprusi, HeOOXoaMMasl Il HarpeBaHUs BEIIECTBA HA OJIUH TPayc;
3) sHeprus, HeoOxoauMas ISl HarpeBaHUs SUHUITBI MacCHI BEIIECTRA;
4) KOJMYECTBO TETUIOTHI, IEPEeJaHHOE SINHUIIE MACChI BEIIECTBA.

5. Uemy paBHA TETUIOEMKOCTh HICATLHOTO Ta3a IMpH aaunabaTndeckoM mpoitecce?

1) C=1; 2)C=0; 3)C=co; 4)C=7.

6. Ykaxwure ypaBHenue P.Maiiepa:

DC=Citri DG =GR PC =CorRi  4C,=C+R.
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7. Maremarndeckass GopMyJ1 TIEpBOTO 3aKOHA TEPMOJWHAMUKH JUIS M30TEPMHUYCCKOTO TPOIIECCa MMEET

BUJI:
1HQ=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
MEPEeXo/1 TEIJIOTH OT MEHEE HarpeToro Teja K 0osee 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=2; 2) ds =99 3) gs = 99 ; 4 ds = Y
T T dT dT

14. Kak MakCUMaJIbEHO YBEIHYUTH KOO (DOUITUSHT MOJIE3HOTO JIEHCTBHS UeaIbHOM TETIOBONW MAIIUHBI,
paboTarorieii mo 1ukiy Kapao?

1) yBenmu4uTh TEMIIEpATYpy HarpeBartess;

2) yMEHBIIIUTH TEMIIEPATYPY XOJIOJMIEHUKA;

3) yBeIWUUTH TEMIIEpaTypy HarpeBaTelisa U yMEHBIIUTH TEMIIEPaTypy XOJOAMILHUKA;

4) N3MEHUTH HEBO3MOXKHO.

Tema 10. DaeKTPOCTATHKA

Bazosblii ypoBenb: Tects 1 — 30
IloBbIIeHHBIH ypoBeHb TecThl 31 - 42
1. Ot BOmsHON Karumd, oOJamaromeld 3JIEKTPUICCKUM 3apsaoM +2e, OTAETWIACh MajeHbKas Karisl ¢
3apsiioM -3e. KakuM crai snekTpuyeckuii 3apsij] OCTaBIICHCS YacTh Karin?
1)—e; 2)-be; 3)+5e; 4)+te.

2. JIBa TOUYEYHBIX DIEKTPHUYECCKUX 3apsi/ia Ha PacCTOSHUU R B3auMOJIEHCTBYIOT B BakyyMme ¢ cuiioi F.
Kak n3meHnutcs cuia B3auMoJeCTBUS STHX 3apsAA0B Ha TOM Ke paccTosHuM R B cpenie ¢

JMDJIEKTPUYECKOM POHUIIAEMOCTBIO & ?
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1) He U3MEHHTCS,

2) yBeauuurcs B & pas;
3) ymeHbmuTes B € pas;
4) ymenbmmtes B €2 pas.

3. Ilpu kakux yCJOBHAX [Ba OJMHAKOBHIX 3apsUKEHHBIX KBajpaTa miuomanbio 1 M2 (a - cTopoHa
KBaJIpara), HaXOSIIMXCS Ha PACCTOSHHU I IPYT OT JAPyra MOYKHO CYMTATh TOYEUHBIMH 3apsiiaMu?
1) HM TIpH KaKHX; 2) Bcerma; 3)ecm all T; 4) ecm Al T

4. TlpuHIUATT OEHCTBHUS DIIEKTPOCKOIIA CBS3aH:
1) ¢ B3aumoielicTBHEM Pa3HOMMEHHBIX 3apsIOB;
2) ¢ B3aMMO/ICHCTBHEM OTHOMMEHHBIX 3aPSI0B;
3) ¢ B3auMOJICHCTBHEM TOJBKO TOJIOKHUTEIHHBIX 3aPSAI0B;
4) ¢ B3aUMOJICHCTBHEM TOJIBKO OTPHUIATESIIHHBIX 3apSIOB.

5. MOHO JI¥ TOACTUTD 3apsij Tela Ha YacTH?
1) ma, Bcerma;
2) 3apsii He JCNUTCS Ha YacTH;
3) 3apsi1 HeNb3s Pa3eNIuTh, €CIU OH PaBEH 3JICMEHTAPHOMY 3apsijy;
4) 3apsiyt IETUTCS HA YaCTH, €CIIM OH KPaTeH AJICMEHTApHOMY 3apsiy.

6. CpaBHuTEe MeX1y cOOON MO MOIYITIO M HANpaBICHUIO CHJIBI KYJIOHOBCKOTO B3aMMOJEHCTBUS INapsbl
3aKpPCIJICHHBIX IMPOBOAAIIUNX TECJI, 3apsSKCHHBIMHA OAMHAKOBLIMU 110 BEJINYHMHC OJHOUMCHHBIMU 3apiaaMu
U Tapbl TaKUX )K€ TeJ, PACIIOJIOKEHHBIX HA TOM YK€ PACcCTOSHHUU APYT OT APYra, €CIM OHH 3apsHKEHBI
TaKUMH K€ 10 MOAYJII0, HO Pa3HOMMCHHBIMU 3apsaaaMu:

1) cumbl Bceraa OJUHAKOBEI 10 MOAYJIIO M OJJUHAKOBO HAIPABIICHEI;

2) B IepBOM ciTydae criia OoJIbIIe;

3) BO BTOpOM ciTydae crjia OOJIbIIie;

4) cuItbl BCer/ia paBHbI 110 MOJTYJTIO U ITPOTHUBOIIOJIOKHBI [0 HAIIPABJICHHIO.

7. Kakoe u3 BeIpaskeHu#l onpenensdet 3akoH Kynona B cucreme CHU?
F— 0.9, F = %9, |E = qE

E = —grad
1) er? 2) 472'6‘6br2 Jrade

3) 4)

8. Kakoe HampaBiieHre IPUHATO 32 HAMpaBlieHHE BEKTOPA HAMPSHKEHHOCTH 3JIEKTPHUECKOTO OIS ?
1) HanpaBiieHHE BEKTOpA CHJIbL, ISHCTBYIOIIEH Ha TOYCUHBIH MOIOKUTEIBHBIN 3apsij;
2) HampaBlieHHE BEKTOPA CHIIbI, IEHCTBYIOIIEH HAa TOYSYHBIA OTPUIIATEIBHBIN 3aps;
3) HampaBieHUE BEKTOPA CKOPOCTH HOJI0XKUTEILHOIO TOUSUHOTO 3aps/ia;
4) HanpaBlieHHE BEKTOPa CKOPOCTH OTPHLATEILHOTO TOYEUHOTO 3apsa.

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

10. TIpomonoka, cornytas B (opMe OKpYXKHOCTH paamyca R, paBHOMEpHO 3apspkeHa 3apsaoM (.
HanpsikeHHOCTB 2JeKTpUYeCcKOro nojs £ B LIECHTpe Kpyra paBHa:

g q
1) £=0; 2) E=o; 3) E=—-7; 4) E=——
) ) . ) 47g,R’ ) 4rg,R

11. IIpoBonoka, cornyras B (opMe OKpPYXKHOCTH paguyca R, paBHOMEpHO 3apsoKeHa 3apsaaoM (.
[Torenuman (0 B LEHTPE KPyra paBeH:
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q q
D e=0; 2) p=T—0 ) P=—"7; 4) p=o,
) ¢=0 )¢ 4rg,R )¢ 47g,R? )¢

12. HampskeHHOCTD TTOJIsI 0€CKOHETHOW paBHOMEPHO 3apsHKCHHOM IO TIOBEPXHOCTH TIOCKOCTH:

1) yObIBaeT 00paTHO MPOMOPIIMOHATILHO PACCTOSHUIO OT IUIOCKOCTH IO TOUKH HAONIOICHHS;

2) yObIBaeT 00paTHO MPOIMOPIMOHATIBHO KBAIPaTy PACCTOSHUS OT TNIOCKOCTH 10 TOYKU HAOIIOACHUS;
3) ocraeTcs mpy yaajJeHHH OT IIOCKOCTH HEU3MEHHOM;

4) Bo3pacTaeT NpsiMO MPOMOPIHOHATIBHO PACCTOSHUIO OT TUIOCKOCTH JI0 TOUKH HAaOIOICHHUSI.

13. HampspkeHHOCTH TOISA, CO3AAHHOTO MIApOM paamyca R, paBHOMEpHO 3apsDKEHHBIM 1O O00BEMY,
MEHSIETCS TIPH yJAICHUH OT IIEHTPA IIapa 1Mo 3aKOHY, OMHCHIBAEMOMY TpadUKOM:

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

14. Kakoe 31eKkTprdecKoe 1ojie Ha3bIBaeTCsl OAHOPOJHBIM IoJieM?
1) noxne, co3maHHOE HNEKTPHUESCKUMH 3apsilaMi OTHOTO 3HAKA,
2) mone, CO3/JaHHOE PABHBIM KOJUYECTBOM IMOJIOKUTEIBHBIX U OTPULATENBHBIX 3NEKTPUUECKUX

3aps/IoB;
3) nose, B K10 TOYKE KOTOPOTO BEKTOP HAMPSHKEHHOCTH UMEET OJTMHAKOBOE HAIIPABIICHHE;
4) moste, B KaX101 TOYKE KOTOPOT'O BEKTOP HANPSDKEHHOCTH UMEET OJMHAKOBBIN MOIYIIb U

HarpaBJICHUC.

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

1) mosne TodeyHOTO 3apsAa;
2) moJie IByX paBHBIX 110 MOAYJIIO U MTPOTHUBOIIOJIOKHBIX MO 3HAKy TOYEYHBIX 3apsI0B;

3) monie 3apsHKEHHOTO 111apa;
4) mosie MeKY JABYMs 3apsKEHHBIMHU TJIACTHHAMH TJIOCKOTO KOHJICHCATOPA.

16. HanpspkeHHOCTD 3J1€KTPOCTaTHUECKOTO TOJISt BHYTPH NMPOBOAIIEH Cephl, pABHOMEPHO 3apsKEHHOM

0 TIOBEPXHOCTH:
1) paBHa Hy10;
2) yObiBaeT 00OpaTHO NPOMOPIMOHAIBHO KBaJpaTy PACCTOSHHSA OT IHEHTpa chepbl M0 TOUKH

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

4) octaeTcsi IOCTOSHHOM U PaBHOI HAIIPSHKEHHOCTH Cephbl Ha ee TOBEPXHOCTH.

17. JiBe napasuiesibHbIe OOJIBIINE IUTACTHHBI 3aPSIAIIN C TOBEPXHOCTHOM TUIOTHOCTHIO 3apsina O "u O ™.
YeMy paBHBI HAIIPSKEHHOCTH TOJIEH?

o o
1) Eg=0; EA= Ec=—;  2) Ea=Ec=0; Eg=—; _ o
€y &y

(o) o o
3) Ea=Ec=—Eg=—; 4) Ea=Eg=Ec=—.
2¢, & &

*
*
*




18. HampsokeHHOCTh 3JEKTPHUUECKOTO MO HAa PACCTOSHUM SCM OT MOBEPXHOCTH 3apsDKEHHOH cdepbl
panuycom 10cm paBHa 36B/M. KakoBa HanpsikeHHOCTD TOJIsE Ha paccTosHur 30cM OT LeHTpa cdepbi?
1) 4B/wm; 2) 6B/wm; 3) 1B/ 4) 9B/m.

19. DOnekTpudeckMid 3apsi (, HaXOAMWTCA B ODJIEKTPUYECKOM TI0j€ 3apsana (,. OT 4Yero 3aBHUCHT
HAIIPSKEHHOCTh 3JIEKTPUYECKOTO MOJIsS 3apsia (|, B TOYKE IPOCTPAHCTBA, B KOTOPYIO NMOMELIEH
3apsan g, ?

1) TosbKO OT 3apsana q, ;
2) TOJIBKO OT 3apsnaa q, ;
3) or 3apsaja ¢, ¥ PacCTOSHUA MEKIY 3apsaaMu ¢, U (,;
4) ot 3apsaa q, W PACCTOAHUS MEXKY 3apAIaMu ¢, H (], -

20. ITpoBosoka, coruyras B popme monykpyra (O — [IEHTP OKPY>KHOCTH) PAaBHOMEPHO 3apsKEeHA 3apsAoM
(-q). OnpenenuTth HaMpaBIeHHE HAMTPSHKEHHOCTH JIEKTPHYECKOTO T0JIs B ToUKe O:

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

21. IloTok BeKTOpa HANPsDKEHHOCTH 3JIEKTPOCTATUYECKOTO IOJISI B BAKyyME CKBO3b JIIOOYIO 3aMKHYTYIO

MIOBEPXHOCTb. ..
1) nponopiroHaieH anreOpandecKkoil CyMMe 3aps0B, 3aKIIOYEHHBIX BHYTPU 3TOM MOBEPXHOCTH;

2) nponopLUHOHAICH ITPOU3BEIECHHIO 3aPsiI0B, 3aKII0UEHHBIX BHYTPHU 3TON IOBEPXHOCTH;
3) nponopLHOHaJIeH OTHOUICHUIO 3apsA0B, 3aKII0YEHHBIX BHYTPH 3TOHM MOBEPXHOCTH;
4) ponopIHOHATIeH CyMME MOJIYJISH 3apsI0B, 3aKITFOYEHHBIX BHYTPU 3TON MOBEPXHOCTH.

22. TloTok BeKTOpa HANPSDKEHHOCTH 3JIEKTPUUECKOTO TIOJISI B BaKyyMe 4Uepe3 3aMKHYTYIO IIOBEPXHOCTb
HPOIIOPLUOHAJICH 3apsily, OKPYKEHHOMY 3TOH MOBEPXHOCTHIO, B CHIIY:
1) 3aMKHYTOCTH JTMHUI HAIPSKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIS;
2) TOro, 4TO JIMHUH HAIPSHKEHHOCTH AJICKTPOCTATUYECKOTO OISl HAYNHSIOTCS U
3aKaHYMBAIOTCA HA 3apslax;
3) IUCKPETHOCTH 3apsa;
4) BUXpPEBOT0 XapakTepa 3JIeKTPOCTATUIECKOTrO MOJIs.

23. TloTox BekTOpa HANPSIKEHHOCTH JIICKTPUYECKOTO ITOJIS 3 s
-o(Q

§ E,dS sepes nosepxrocts S paer:
S 1) Hymo;

2) =34/&y

3) +30/¢, ;

4) +12q/¢, .
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24. 3apsay q nepeMenacTcsi OKoJIo OECKOHEYHOM, PABHOMEPHO 3apsKCHHOW TIOCKOCTH C MMOBEPXHOCTHOM

IUIOTHOCTRIO 3apsafa O (3apsa U IUIACTHHA OJHOMMEHHO 3apsDKEHbI) M3 TOUkH A B TOUKy B. ITpu aTom
CHUTBI TIOJISI TIPOU3BOST PaboTy, paBHYIO:

q0' 1 1 qo

(=) 2

dre, 1, 1,

I (o
N2: 9 J02(,-6):  4aymo.
g N 2¢,

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

1) A>A>As;
2) Ar<Ag<As; ‘0 A 1
3) A;=As=As=0;
4) Ai=A=A; Z 0, 3
B

26. Kakas (uzuueckasi BeHYMHA OMPEIENeTCs OTHOIICHHEM
MOTEHIIUAIBHOM SHEPTUH AMEKTPUUECKOr0 3apsiia B SJEKTPUUECKOM I10JIe K 3apsiny?

1) noTeHIMA AMEKTPHYECKOTO TIOJIS;

2) HanpsPKEHHOCTD AJIEKTPUUECKOTOo MOJIs;

3) pIIeKTpUYECKOe HAIPSIKEHUE;

4) 3NEKTPOEMKOCTb. q q
27. Tlorenmman (P ¥ HaOpsSHKEHHOCTH DJICKTPUYECKOTO IMOJIS E B

Touke O paBHBL:

1) =0, E=0, a

q O
4 2rg,a’
J2 q q
3) £ = 0, Q =—q ; a
e,
hE=_9_ oY
2re,a Ea

28. TloTeHIMal 3IIEKTPUIECKOTO TMOJISl Ha MOBEPXHOCTH METAJTUUECKOW 3apshKEHHOW cephl paanmycom
10cm paBen 4B. KakoBbl 3HaU€HMs TIOTEHIMANA 2IEKTPUYECKOTO TOJIs ¢p; Ha PACCTOSHMU 5CM OT LIEHTpa

cheprl M ¢, Ha paccTosiHMU 20cM OT HeHtpa cheps?
1) (o} :4B, ®, =2B;
2) qol:lB, ®, =16B;
3) (o} :ZB, ®, =8B;
4) ¢, =8B, ¢,=2B.

29. Yto Ha3bIBaETCs IKBUMOTECHIIUATBHON MTOBEPXHOCTHIO?
1) reoMeTpHUECKOE MECTO TOUEK, UMEIOIIMX OJMHAKOBBIA MOTSHIIHA;
2) reOMETPUIECKOE MECTO TOUCK, IIOTECHITUAT KOTOPHIX PABEH HYIIIO;
3) reoMeTpUIeCcKOe MECTO TOYCK, 3apsIbl B KOTOPHIX PaBHBI MEXTy COOOH.

30. YkaxknuTe HempaBHJIbHBIN OTBET. CBsI3b MOTEHIMANA (P C HAIMPSHIKEHHOCTHIO AJIEKTPUYECKOTO ITOJIS
UMEET BUI:

1) E =—gradg:
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2
3) ¢ — ¢, =J.E|d|;
1

= = 8 = a e 8 g
4) E=I —¢+j—(p+k—¢,rz[e I

dx dy dz
31. Kakyo paboTy COBEpIIMJIM CHJIBI 3JIEKTPOCTATHYSCKOTO IOJIS MPHU TepeMerneHuu 3apsaa 2K u3

Touku ¢ moreHanoM 20B B Touky ¢ morennuanom 0B?
1) 40[Tx; 2) 20/1x; 3) 10/1x; 4) 01x.

v s K - enunmansie OPTHI IPSIMOYTOIEHOW CHCTEMEI.

32. B xakoMm ciydae paboTa IpH MEepeMEeNIeHHH JIeKTPUYECKOro 3apsAaa B AIIEKTPHUECKOM TOJie paBHA
HyII0?
1) mpu nepeMenieHuu 3apsiia BAOIb CUIOBOH JIMHUMY,
2) mpu NepeMeIICHUHU 110 JTF000H TPACKTOPUH B OJTHOPOIHOM 3JICKTPUICCKOM TI0JIC;
3) npu nepeMeIeHUH 10 000 TPaeKTOPHH B TIOJIe TOUSIHOTO 3apsiia;
4) npu nepemeLLeHNN Nno Nobol 3aMKHYTOM TPaeKTOpMK B 1I06OM 31EKTPOCTaTUYECKOM MNoJle.

33. Iotenuuan nons Toueuynoro aunods (£ << I') B Touke A paBeH:

1) nymo;
+
» PIATE T 02 T A
< - po
3 q//dne,r’. (/2 i
| -q
P [Ang, r® |
(P —omexTpuuecKHuii MOMEHT AUIIONSA).
+q
34. Totenuman nons Todednoro jumnois (£ << ) B rtouke A - ( ° o _ A
paBeH: / r g

1) Hymo;

2 2p/4ne, r*

3 q(/4me, 1.
2
2 p/dne, v |

( P —onexTpuyecKuii MOMEHT AUIOIS).

—

35. Ha JAHIIOJIb, KOTOpI)If/i HaxoAuTCd B OAHOPOAHOM JSJICKTPUYCCKOM II0JIC E (MOMCHT JUITOJIA p

cocrasnster yron 30° ¢ BekTopom £ ) AeHCTBYeT BPAIAIONINii MOMEHT, MOIYIIb KOTOPOTO PABEH:

1)pE; 2 PE/2: 3)ZpE; 4)pE-cos30°

36. Kaxk BezieT ceOst TUIIOJb B AJIEKTPUUECKOM 101, H300pakKeHHOM Ha PUCYHKE?
1) moBopaunBaeTCs 10 MO0,
2) MOBOpaYMBAETC I10 TIOJIIO M BTATUBACTCS BIIPABO;
3) moBopauMBaETCs TI0 MOJIFO U BTATUBACTCS BIIEBO;

4) He pearupyer Ha IoJIe. /
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37. Pazmeprocts Ki/B onpenensier Benuuaunny...
1) snekTpoéMKoCTH;
2) HanPsDKEHHOCTH ICKTPHIECKOTO TTOJIS;
3) BIEeKTPUICCKON TTOCTOSTHHOM;
4) MUBNEKTPUYECKOM MTPOHUIIAEMOCTH.

38. Ilmockuii KOHIEHCATOpP 3apAMOIIN, OTKIIOYHMIN OT WUCTOYHMKA W YBEIHYWIA PACCTOSHHE MEXIY
oOKkJagkamMu B ABa pas3a. HanmpsyKeHHOCTh 3JIEKTPUUECKOTO OIS MEKAY OOKIIQJAKaMH MPH STOM:
1) He U3MeHMNIACK;
2) yMEHBIITIIIACh B JIBa Pa3a;
3) yBenmuuMiIach B Ba pasa;
4) yBenu4uiach B 4eThIpe pasa.

39. PaccrosHue Mexay OOKIagkaMH IJIOCKOTO KOHIEHCATOpa YMEHBLIMJIM B J[BAa Pa3a, HE OTKIIOYAs
UCTOYHUK. [IpH 3TOM HaNPSHKEHHOCTH AMEKTPUIECKOTO MOJIST MKy OOKIIaIKAMH:

1) HEe U3MEeHMIIaCh;

2) yBenM4miIach B JIBa pasa,

3) yMeHBIIHIACh B JBA Pa3a;

4) yBenuuuiaach B 4eThIpe pasa.

40. Pa3HOCTH MOTEHIIMATIOB MEXAYy OOKIIaIKaMHu IDIOCKOTO KOHAECHCATOPa, TMOJHOCTHIO 3allOJIHEHHOTO
JIMDJIEKTPUKOM C OTHOCHTEIBHOM MPOHHUIIAEMOCTHIO ¢, paBHa (0 — paccTosiHre MEXIy OOKIagKaMu, S —
TJIOIIAh TUTACTHH):

d d £€,S
1) . 2) 9653, 3) 4—=.
2£€,S d £6,S qd
41. KakoBa 3Heprust 3J1eKTPUYECKOro MOJsi KOHJIEHCATOpa 3JEKTPOeMKOCThi0 10MK®D mpu HanpsHKeHUH
20B?
1) 200/Ix; 2) 2-10]1x; 3) 100 dx; 4)2-10°3 .

42. Konnencarop Obun 3apsibkern a0 20B. Ilpu paspsnke KoHAEHcaTopa B JJIEKTPUYECKOW IIeTH
BbIenmiack sueprus 0,1/x. Kakoii 3apsi ObL1 Ha 00KJIa/iKe KOHCHCaTopa?
1) 1-10%Ku; 2) 0,1K; 3) 5-10°Ku; 4)2,5-10°Ku.

Tema 11. IlocTOAHHBIH DJEKTPHYECKHI TOK

Ba3oBblii ypoBenb: Tecthl 1 — 12
IloBbIIeHHBIH YpOBeHB TecThI 13 - 18

9,

1. Yepes ceuenue S 3a 1 ¢ paBHOMEPHO IEPEHOCATCS 3apsi/Ibl
0, =+1 Kz u g, =-1 Kz. coorsercreyromas cuna

TOKA paBHa: q
1) mymo; 2

2) 2A;
3) 1A;
4) -2A.
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2. Yepes ceuenne S 3a 2¢ paBHOMEPHO mepeHocstes 3apsaasl (, = +2 Kr u g =—6 Kn. | -

COOTBCTCTBYHOIIIAs CUJjia TOKaA. Vkaxure HpaBI/IJ'IBHHﬁ OTBCT!

1) | =4 A, TOK TEYET CJIeBa HAIpaBo;
2) | =2 A, TOK T€YET CIeBa HAIPABO; q,
3) | =2 A, TOK T€YET CIIPaBa HaJEBO;
4) | =8 A, TOK TeueT CJeBa Halpagso. 0.

3. Ilo OAHOPOAHOMY IMPOBOAHUKY IIOCTOAHHOTO CCYCHUA TCUCT IIOCTOSHHBIM TOK. 3aBHCHMOCTH

noTCHIOMAala (0 X TOYEK IIPOBOJHHUKA OT KOOPAMWHATBI X IIpU 3TOM UMECT BU!

L — |

o(x) o(x)

v
X
<
—
>
~

X X X

1) 2)

4) moTeHLMaN He 3aBUCUT OT KOOPMHATEHI

4. Cuna TOKa MEHSIETCSI CO BPEMEHEM IO TMHEMHOMY 3aKOHY: | =kt (K — xomcranta). Kaxoii 3apsi

HEpEHECEH T10 LENH 3a BpeMst [ ? YKaxuTe HeNpaBHIbHBINA OTBET:
nag=[l{t)dt; 2 q=kz’; 3) q=kr’/2; 4) q = [ktdt
0 0

5. TlocTosiHHBIH TOK TE€YeT MO INPOBOJHUKY IE€PEMEHHOIO CEUEHHUSI.
CpaBHUTE BENMYHHY IUIOTHOCTH TOKa B pa3HBIX y4yacTKax l
IIPOBOJIHUKA:

1) j1<j2; M

2) j1:j2; [
3 I,> ;.

4) IJIOTHOCTb TOKa HCOMPCACIICHA

6. DneKTpuYecKasi MpOBOJIUMOCTh ITPOBOJHUKA U3MEPSIETCA B ...
1) Om™; 2) CumeHc; 3) CumeHc Mm; 4) CumeHnc/m.

7. DNEKTPUUYECKOE CONPOTUBIEHUE TPOBOIHUKA 3aBUCHUT OT. ..
1) momepedHOro CeYeHNs U CHITBI TOKa,
2) (hopMbI MPOBOAHMKA H €TO IITHHEI;
3) JUTMHBI, TUIOIIA/IN TTOTIEPEYHOT0 CeUSHUSI 1 MaTepyraia IPOBOTHHKA;
4) W30JIAUA TTPOBOTHUKA.
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8. Jlna ywacTka memm, W300paKEHHOTO Ha PHUCYHKE U

0, =55, 0, =10 B, £=5B. Tok B nemn teuer:

1) cneBa Hanpago;

2) cripaBa HaJEBO;

3) TOK paBeH HYIIO

4) TOK OIIpeNeIUTh HEITb3s

10. ITocTostHHBII TOK TE€YET MO OTHOPOIHOMY IPOBOIHHUKY

BXOJISIIIIETO B COCTAaB 3aMKHYTOM TIICTIH,

IIEPEMCHHOI'O CCUCHU. O - yaeabHas IpOBOAUMOCTD TOYCK IIPOBOJHUKA. Vkaxure HpaBI/IHLHHﬁ OTBCT:

1y 01> 0.

o,>0,

2) 2 :
3 01 =0,

4) O onpenenuTh HENb3s.

11. 3akon Oma nmst yuacTka 1emnu, coaepskamero JJ1C, nuMmeer By (YKaKUTE HEITPABIUIBHBINA OTBET):
1) j =0 (E + Ecm ), Ecm —HanpsHKEHHOCTh

SJICKTPUYCCKOI'O MOJId CTOPOHHUX CHUJT

20 -0,=IR+¢;
3 R=¢, -0, +¢.
2 R=1(p -0, +¢)

12. Bropoe npaBuno Kupxroda miis kontypa | nmeer Bua:
|1(R1 + R6)+ I,R, =¢ ¢,

Kak BbIOpaHO HanpapieHne 00xoa KOHTypa?

1) mo yacoBoii cTpenke;

2) NPOTHB YaCOBOM CTPEIIKH;

3) nepneHANKYJISIPHO PUCYHKY, K HaM;

4) nepneHaNKyYISIPHO PUCYHKY, OT Hac.

13. DnekTponedka co CIUPAISIMH, PACCYUTAHHBIMHA Ha MOIITHOCTH P 1 U P 5, IOJIKIIIOYEHA K MICTOUHUKY C

NMOCTOAHHBIM HANIPSAKCHUCM. B xakom CJIydac OHa 6y,Z[CT BBIACIIATH MCHBIITYIO MOIIIHOCTh!:

1) npu mocea0BaTeIbHOM BKJIFOUCHUH CIHPAIeH;
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2) mpy apaIeIbHOM BKJIIOUCHHUH CITHPAICH;
3) MOIIHOCTH MPH NMApaJIETHLHOM U TIOCJIEA0BATEIbHOM BKIIOYEHUH OYIyT OJIMHAKOBEI,
4) maHHBIX I OTBETA HEIOCTATOYHO.

14. Kakoe cooTHOIEHHE HE OMUCHIBaeT 3aKoH J[xoyis — Jlenma?

HQ=1Rt;  2Q=[I’Rdt; 3 [=0F; 5y  w=cE

15. SHCKTpI/I‘IeCKI/Ie JIaMIIOYKH, paCCUUTAHHBIC HA OJMHAKOBBIC HOMHWHAJIBHBIC HAIIPSXKECHUA U MOIITHOCTH
Pl u P2 (Pl > P2 ), BKIIIOYWIM MocjenoBareabHOo. Ha kakol U3 JaMIIOUeK BBIACISACTCS OobIast

MOIITHOCTb:
1) Ha epBoii;
2) Ha BTOPOHi;
3) MOIITHOCTH OJTMHAKOBBIC;
4) NaHHBIX JUISI OTBETA HEJAOCTATOYHO.

16. DneKkrpoHarpeBaTelbHbI NPUOOP MOAKIIOUEH K HMCTOYHUKY Toka ¢ DJIC € W BHYTpEeHHHM
compotuBieHHeM r. IIpu KakoM 3HAUEHHH CONPOTHBIEHHS R mpuéopa mone3Has MOIIHOCTh
MakcumanbHa? KakoBo npu stom 3Hauenue KITJ[?

1) R=r,100%; 2) R — o0, 50%; 3) R=r,50%; 4) R — 0, 50%.

17. Ykaxure HenpaBWIbHBIN 0TBET. [oe3Has MOIIHOCTS UCTOYHUKA TOKA PaBHA!
2
1) I°R;
y(e—1r)-1,
3) | -U (U — nanpsikenne Ha 3aKuMax MCTOYHHUKA);
2
4H 1°-r
18. HocurensiMu 3apsija B HOIyNIPOBOAHUKAX IPU NPUMECHON POBOAUMOCTH MOT'YT OBITh:
1) EeKTPOHBI U ABIPKH B PABHBIX KOHIEHTPAIUIX;
2) 2JIEKTPOHBI HJIH JIBIPKH;

3) HOHBL
4) KymepoBCKUE IEKTPOHHBIC TIAPHI.

Tema 12. MarauTHoe 1moJje

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

1. MarHuTHBIE MOMEHT paMKHu C TOKOM pm = I S n , TAC S — IJIomajgb, OXBad€HHaAsA TOKOM; ﬁ -

e)_'[I/IHI/I‘-IHHﬁ opT (HOpMaJ'IB K IINTOCKOCTH paMKI/I) Vkaxure HOMCEpa IMpaBUIIbHBIX PUCYHKOB!:

B

2. Tlo ToHKOMY prrOBOMy MpOBOJHUKY TeueT TOK |. Kak HanpaBneH BEKTOpP HANPS)KEHHOCTH
MarHuTHOIO MOJIS B IIEHTPE OKPYKHOCTU?
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1) meprneHANKYIAPHO IIIOCKOCTH JIUCTA «K HAMY,
2) NepIeHANKYIISIPHO TUTIOCKOCTH JINCTA «OT HACY;
3) paBeH HYJIIO.

4) onpeACTUTh HEIb3s

3. ITo GeckoHEYHO JUTMHHOMY COJIEHOMTY TedyeT ToK. Ky/a HampaBiieHo 1moJie BHYyTpH cojieHonaa?
1) naneBo;

2) HampaBo;
3) moJe paBHO HYIIIO;

4) omnpenenuTh HaIpaBIICHUE TIOJIA 110 3TUM JAHHBIM HEBO3MOKHO.

—

4. KpagpaTHas IUIOM[AJKa CO CTOPOHOH O pacHoNoXkeHa NEpPHEHANKYISAPHO K BEKTopy /5B B
OJIHOPOJHOM MarHuTHOM moJie. [IoTok BekTopa /B uepe3 Hee paBeH:

1
1) a’B; 2) 0; 3) =a’B; 4)ia28.

2 V2

5. Kpyr pamnyca R pacnonoxen napannensao sextopy B B omHOpomHOM MarauTHOM moine. IToTok
BekTopa B uepes Hero paseH:
2
7R°B
2

6. IIpoBOTHHUK C TOKOM | HAaXOJUTCA B MarHUTHOM TMOJI€ C UHAYKIHUEH B. IIpoBOHUK JHEXKUT B
IUIOCKOCTH JIMCTA, MOJIE€ — MEepHEeHIUKYIsIpHO JucTy. Cuna Ammnepa, IeHCTBYIOLAs Ha MPOBOJHUK,
HarpasJieHa:

1) Bopago;

1) 27 RB; 2) 7R°B: 3) yJo; 4)

2) BIIEBO;

3) BBepX; I

4) BHU3.

mw

7. Kakoe u3 3anucaHHbIX BIpaXeHU — cita Amnepa?

0 F= q[ﬁ |§J;
dF = 1[d78];

2)

dgzﬁl[dfr
3 A r :
N F=[T§]d€
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8. Kakoe yTBepeHE CIIpaBeIuBO?
1)Cuna Jlopenia He coBepinaet pabory;
2)Cwuna JlopeHiia MEHSET KHHETHYECKYEO SHEPTUIO YaCTHUIIBI;
3)Cuna JlopeHIia MEHSET MOAYJIb CKOPOCTH YaCTHIIBI;
4)Cuna JlopeHma coHampaBiieHa CO CKOPOCTBIO YaCTHIIBI

9. Ha pucyHke mpejiCTaBieHbl HANpaBiI€HHs CKOPOCTH IOJOXHUTEIBHO 3apsHKEHHON YacTHIBI U
MarauTHOro oist. Kyza HarmpasiieHa MarHuTHast 9acTh CHiIbl Jloperma?
1) mo 1;

2) o 2; 2

3) 1o 3; ® B
4) 1o 4. q .
D
3 (D4
1
10. TTonoxuTeNbHO 3apsHKCHHAs YAaCTHUIlA BIIETENA B JJEKTPHUYCSCKOE IMOJie KOHJEHCATOpa MapallieibHO

€ro O6KHa}lKaM. ILH}I TOTO, YTOOBI JaCcTulla HC OTKJIOHAJIACh IO BCPTHUKAIM, MATHUTHOC II0JIC HAI0
HaIllpaBUTh 110 HAITPABJICHUIO:

I)mo 1;
+ d - |-
2) o 2; 2 < . > 1
. _— 5
3) mo 3; v 3® @ 4
4) 1o 4. _

11. SIBnenue >M€KTPOMArHUTHON MHAYKLMH 3aKJIIOYAETCsS B BO3SHUKHOBEeHUU TOKa U DJ[C B 3aMKHyTOM
KOHTypE TIpH:
1) u3MeHeHnH CUJIbl TOKA B HEM;
2) U3MEHEHUH TOJIOKEHUSI KOHTYpa B IPOCTPAHCTBE;
3) HarpeBaHUH KOHTYPA;
4) u3MEeHEeHWH TIOTOKA MarHWUTHOW WHIYKIIMH, TIPOHU3BIBAOIICH IUIOIMAAKY, OTPAHUIEHHYIO STHM
KOHTYPOM.

12. Kontyp L HaxomuTcs B HEOTHOPOJAHOM MarHUTHOM IIOJIE, TIEPICHAUKYIISIPHOM IIJIOCKOCTH KOHTYpA.
B — unaykius marautHoro nons, / — jjuHA KOHTypa, S — miomajab, oXBadeHHas KOHTypoM. IToTok
BeKTOpa B pasen:

1) _!Bds; B4 4 44
2) [B,d; /_\\>

v L
3) Hymro; —

4) NOTOK ONpPeNeINTh HEJIb34.

13. Pamka, comepkarias N BUTKOB, BpallaeTcsi B OJXHOPOIHOM MarHUTHOM mosie Bokpyr ocu OO’.
Bexrtop B nepnenmukynspes ocu OO’, paauyc Butka — A . B pamke naBogutcs IJIC, paBHas:

1) 7a’NBcoswt ; ©
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2) HyIO;
3) 7a’NBw sin ot :

4) ra’NB sinot |

14. 5/1C >neKkTpoMarHiTHONW MHIYKIINHA B TPOBOJHUKE, IBIKYIIEMCS B MAarHUTHOM II0JI€, BOSHHUKAET 32
cUerT:

1) cunbl Amriepa, IeicTBYIOIIEH Ha STOT MPOBOIHUK;

2) cunel JlopeHtia, IeficTBYIOIIEH Ha 3apsiIbl TPOBOIHUKA;

3) mpormycKaHus yepe3 MPOBOJIHHUK TOKA;

4) HarpeBa NPOBOJIHUKA MPOTEKAIOIINM Yepe3 HETO TOKOM.

15. DIC caMOMHIYKITUN MOYKHO TIOACYUTATH 10 (hopmyIie:

4 di di di
De=——- 2) e=—L—; 3) &, =~ 2_1; 4) €5 =—L, -
V=T ) e="M gt Ve =heTqr M en="h"g

16. Ecnn yBenn4MBaTh HHAYKTUBHOCTH 3aMKHYTOT'O KOHTYPa C HEM3MEHHBIM IO CHJIE TOKOM, TO TOK

CaMOMHAYKIUU:

1) Teyer B CTOPOHY TOKa B KOHTYPE;
2) Te4eT NpOTHUB TOKAa B KOHTYPE;

3) He BO3HHKAET;
4) 10 3TMM JaHHBIM OTIPEIENUTh €r0 HAIIPABICHUE HEBO3MOKHO.

17. CoOcTBeHHas SHEPrUs TOKA MOJCUNTHIBACTCS 110 (hopMyJie:

L LI°?
y L,LL,: 2)7; 3)7; NEMARN

18. HpOBOJ’IO‘IHaH paMKa HaXOAUTCd B MArHuTHOM IIOJIC, TEPIICHAUKYIIAPHOM K IIJIOCKOCTH PaMKH.
Vkaxure HOMEpa PUCYHKOB, I'/IC IIPaBUJIbHO IMOKa3aHO HAIIPaBJICHUC MHAYIIUPOBAHHOI'O TOKa I npu

BBIKJIFOUCHHUH MAarHUuTHOTO ITOJIA.

I

19. HpI/I 3aMbIKaHWHU KJIFOYa Y€PE3 KAaTYIIKY UHAYKTUBHOCTH TCHUECT TOK, MeHHIOH.IPIﬁCSI I10 3aKOHY:
L

8 —
1)I:E1—eR : L R
YWY |
£ ot
2)I:EeR; /
n |
3)|=%€Rt—l; gll
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L
4 | ~“l14er
R

20. IIpu pa3MbIKaHUH KJIFOYa HHAYLIUPOBAHHBII TOK B KaTyIIKe:
1) Teuer BrpaBo;

2) TeJYeT BJICBO;

3) paBeH HyITIO;

4) HampaBJICHUE TOKA ONPEACITUTE HENb3. ~

21. V guamar"eTvka:
1) u>1, 2) u<l,; 3) u>>1,; 4) 1=0.

22. Kakoe yTBepx/IeHHE CIPaBeAJIUBO I MAarHUTHBIX MOJIEH B BeriecTBe?
1)IToTok BekTOpa HANPSKEHHOCTH MAarHUTHOTO I10JI Yepe3 3aMKHYTYIO IOBEPXHOCTh PaBEH HYJIIO;
2)I1oToK BeKTOpa MHAYKIIMH MarHUTHOTO MOJIS Yepe3 3aMKHYTYIO IOBEPXHOCTh PaBeH HYIIIO;
3)IloTok BeKTOpa MHAYKLUUH MAarHUTHOTO IIOJISl Y€pe3 3aMKHYTYIO MOBEPXHOCTh NMPONOPLHOHATICH
anredpandeckoil CyMMe TOKOB, IIPOTEKAIOIINX Yepe3 3Ty MOBEPXHOCTb;
4)IloTox BeKTOpa HANPSLKEHHOCTH MAarHUTHOI'O IOJS 4Yepe3 3aMKHYTYI0 IOBEPXHOCTh PaBeH
aIredpanvecKoi CyMMe TOKOB, IPOTEKAIOIIUX YEPEe3 ITY IOBEPXHOCTb.

23. MaruuTHas MMPOHUIIAEMOCTb U MarHuTHasd BOCIIPUUMYHNBOCTD BEHICCTBA CBA3aHbI COOTHOLICHUEM!

1 1

u=1+x; u=1=x; M= H=—"
Y ? 3 A n 1tz

24. Kakoe yTBep:KIeHHUE CIIPABEJIMBO JJII MATHUTHBIX TOJICH B BEIIECTBE?
1)IIupkymsiius BeKTOopa HAMPsHKEHHOCTH MAarHUTHOTO TIOJIS IO 3aMKHYTOMY KOHTYPY paBHA HYIIIO;
2){upkynsiust BEKTOpa HHIYKIIMA MATHATHOTO TIOJISI TI0 3aMKHYTOMY KOHTYPY paBHa HYIIIO;
3)LupKyIAIHsT BEKTOPA MHAYKIIMH MarHHTHOTO TIOJIS IT0 3aMKHYTOMY KOHTYPY MPOIOPIIMOHAIBHA
anredpanmdeckoil CyMMe TOKOB ITPOBOJMMOCTH, MPOTEKAIONINX Uepe3 IUIOMIAAKY, OTPaHUYCHHYIO
3TUM KOHTYPOM;
4)upkynsaiust BEKTOpa HAIPSDKEHHOCTH MAarHUTHOTO TIOJNS TI0 3aMKHYTOMY KOHTYPY paBHa
anredpandeckoil CyMMe TOKOB IPOBOJUMOCTH, MPOTEKAIONIUX Yepe3 IUIOMAAKY, OTPaHHUYECHHYIO
ATUM KOHTYPOM.

25. Y peppomarneruka:

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

26. Y napamarHeTHka:

1) u>1, 2) u<1, 3) u>>1; 4) 14=0.
27. Iletns ructepesnca MMEET MECTO:

1) B mapaMarueTHkax;

2) B IMaMarHeTuKax;

3) B peppoMarueTHKax;

4) He BO3HHUKAET B MEPEUNCIEHHBIX BEIIECTBAX.

Tema 13. IlepeMeHHBII YJIeKTPHYECKHI TOK. YpaBHeHus MakcBeLia.
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Ba3oBblii ypoBennb: Tectsl 1 — 6
IMoBbimeHHBIH ypoBeHb TecThI 7 - 10

1. Ha BekTopHOW auarpaMme IOKa3aH TOK |R yepe3 OMHUYECKOe COmpoTuBieHue. Hampspkenue Ha
COTIPOTHBIICHUH — 3TO BEKTOP:

1) Ul; |
U, U
3 U,;

A
v

4) OMpPEACINUTDb 3TO HAIPSIXKCHUEC HCIIb34.

2. Ha BekTOpHOI nuarpamMme MokazaHbl TOK B LENH U HampsbkeHHe Ha Bxoje. CpaBHUTE aMIUIUTYIHBIE
3HAYCHHUS HaIpsSOKEHUSA Ha

KOHJICHCATOPE U c H Ha R

L C
U
UHIYKTUBHOCTU U L _/YWYY\_{ }_

nU.>U;

v

2)UC<UL; °~ o
3)Uc :UL;

4) cpaBHHUTD HENB3SI.

3. MO,I[y.]'H: KOMIIJICKCHOT'O COIMPOTHUBJICHHUA LCIIN PABCH:

1) R+i;

wC R C
2) JR?* + (L/wCY ; i

3) VR? +(@wC)*;

4) R* - (1 wC)" .

4. Ha BekTOpHOU UarpaMme rMoKa3aHo HANPSKEHUE HA COMPOTUBRICHUH U R - TOK uepe3 HHIYKTUBHOCTb
— 3TO BEKTOP:

1) |1; U
2) |2; I

3) Is?

A

4) Tok yepe3 HHAYKTUBHOCTH HE H300PaKeH.
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5. Tok, neicTByolee 3HaYeHUE KOTOPOTO PaBHO 5 A, TeUET Yepe3 PE3UCTOp, ACHCTBYIOIIEE 3HAUCHUE
HamnpspKeHUs: Ha KoTopoM S B. MolliHOCTb, BRIIENAIONIASCA B KOHJEHCATOPE, paBHA!

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

6. B MOMeHT pe3oHaHCa TOKOB BBIMIOJHSACTCS CIACAYIONIEe COOTHOIICHUE (U R U L U ¢ — aMIUIUTYbI
HaNpsHKEHWI Ha pe3ucTope, Karylike, koHaeHncartope; U — ammmuryna HampsikeHus: Ha reHepatope). (

UR iO):
nU,=U; U =U; U, =U; aU.=U_.

7. AMniepMeTp B IeTTM IEPEMEHHOTO TOKA MOKa3bIBaeT TOK cHioi 10 A. AMIUIMTY/HOE 3HaYE€HHE 3TOTO
TOKA PaBHO:

1) 10 A; 2) 14,1 A; 3)2,9 A; 4)20 A.

8. dazoBas CKOPOCTB 3JICKTPOMArouTHBIX BOJIH ONPCACIIACTCSA COOTHOIICHUCM!

1) o= 1 . c

c
—_— 2) v= ; Nov==; 4) U= \[E Myl
\Eo Mol \ e n

BriOpatb nenpasuibhblii omeen.

9. I[eﬁCTByIOIHHe 3HAYCHUA TOKA U HAIIPSKCHUA CBA3aHbl C aMIUIUTYAHBIM 3aBUCUMOCTBIO!

1)I:I—m u=-—->=-;

J2° 2

1y [[|Hall = [ jos
L

Tema 14. I'eomeTpuyeckas onTukKa

Ba3oBbrii ypoBenb: TecTn 1 — 10
IoBbIIeHHBIH ypoBeHb TecThl 11 - 15

1. Ha pucyHke m300pakeHbI TJIaBHASI ONITHYECKAsT OCh JIWH3HI, TOUKa A U ee m300pakeHune Touka A',
Kakas nmuH3a BcTionb30Bagach U Kakoe H300paXKeHHe MPH 3TOM HOJIYYHIIOCH;
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A

Inasnas onmuueckas oco
o« A'

1) Jlunza pacceuBaromias, n300pakeHHe MHUMOE, TIPSIMOE, YMEHBILICHHOE;
2) JIunza cobuparoias, n300pakeHrne MHUMOE, 00paTHOE, YBEIHUCHHOE;

3) JIunza cobuparomias, U300paKeHUE ACHCTBUTEIBHOE, 00pAaTHOE, YBEIHMYCHHOE,
4) JIunza coOuparomiasi, n300pakeHHUe NCHCTBUTEIBHOE, 00PaTHOE, YMEHBILICHHOE.

2. Onrtnueckas cwia D [BYX JHMH3, CIIOKEHHBIX BMECTE, OIpeielisieTcs o popmMyIe:
1) D =D + Dy
2) D= Dl'Dz;

3yD= D, -D, ;
4p=D’+D;.

3. Jlyna maeT uzobpakeHue:
1) yBenu4eHHOE, MHUMOC;
2) yBeNIMYeHHOE, IEHCTBUTEIHHOE;
3) yMeHbIIEHHOE, MHUMOE;
4) yMeHblIeHHOEe, NefiCTBUTENbHOE.

4. Ontuueckas cuia muH3bl D Berancisercs mo popmyne:
1) D= (n-1)( S )
=(n-1)(—+—);
R, R,

1 1
2)D=(1)(§ + E);

1 1
3) D=n2(R_1+R_2);

1 1
4)D=(”+1)(R_1+R_)‘

2

5. BonmHoBast TOBEPXHOCTH - ATO:
1) reomeTprveCcKOe MECTO TOUEK CPEJIbl, COOTBETCTBYIONINI MUHUMAIIBHBIM 3HAYSHHSIM

aMIUTATY Bl KOJIeOaHuii,

2) TeOMETPUYIECKOE MECTO TOUYEK CPEIBI, COOTBETCTBYIOIINX MAaKCHMAIbHBIM 3HAUECHUSIM

aMILUTUTY 1Bl KOJICOaHUIA;
3) rpaHuIa paszena 2-X cpes, BA0Jb KOTOPOH pacpoCTpaHsIeTCs BOJIHA;
4) reOMETPUIECKOE MECTO TOUEK CPE/Ibl, B KOTOPBIX (pa3a BOJHBI KMEET OHO U TO )K€ 3HAYCHHE B

paccMaTpuBaeMblii MOMEHT BPEMEHU.

6. Kakas u3 MPUBCACHHLIX IIPU3M IMO3BOJIACT MOJYYHUTH O6paH.[€HI/IC CBE€TOBOI'O nyqa?

1 [ S —
_ — 2 - -2 ——
3 _.\?__'_3 — =7
a o C
1) a; 2) b; 3)¢;
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7. OTHOCHUTEIIbHBIN TTOKa3aTeIh MPEIOMIICHHS BEIIESCTBA No1 ONIPEAeIeTcs 1Mo GopMyIie:

sin o
Dnu=—"T—""; '
)= Gin ¥ S\ | g S
sini 1
2)n21= . X a
sinr > 0
sinr
A nun= - ; r
sini g
sin 8
Dnp="_—_".
sin

8. JlmiHa BOJIHEI cBeTa B BakyyMe cocTasiseT 4107 m. B cpenie ¢ aGCOMIOTHBIM MOKa3aTeneM
TpeIoMyIeHUs N = 2, oHa paBHA (B M):

121077 2310~ 3451077, 4 610~

9. lnHa CBETOBOM BOJIHEI A B BaKyyMe OTIpeensieTcs mo Gpopmye:
(V —4acrora, N — moka3aresb NPEIOMIICHHS)

V

_ y! y! ¢ ¢
1)ﬁ,=c; )y A=cn; 3) :V; A=

n

10. JIyd cBeta majiaet Ha IJIOCKOE CTEKJIO ¢ IIOKa3aTeseM MpesIoMIeHHs paBHbIM N. OTpakeHHBIN JIyd

MEPHEHANKYIIAPEH IPEJTOMICHHOMY. YTOJI aJCHUS PABEH:
1) arcsin n; 2) arcsin 1/n; 3) arcsin (n-); 4) arctg n.

11. OtHOCHTENBHBIH MTOKa3aTeIb MPETOMIICHHS CTeKIa paBeH 1,5. Jl11Ha BOJIHBI CBETa pU
MPOXO’KACHUH Yepe3 IPaHuUIly BO3AYX - CTEKJIO:

1) He u3MeHseTcs;

2) yBennumBaercs B 1,5 pasa;

3) ymenbiiaercs B 1,5 pasa;

4) yBenuuuBaetcs B 3 pasa.

12. CxopocTts cBeTa B cTekiie B 1,5 paza MeHbIe, yeM B Bo3ayxe. CHHYC yIiia MOJHOIO BHYTPEHHETO

OTpaXXCHHUA PABCH:
1) 0,5; 2) 0,75; 3) 1,5; 4) 2/3.

13. OtpaskeHHBIH OT CTEKJIa JTy4 MOTHOCTHIO NMOJSIPU30BaH NpH yrie npeinomienus 30°. Ilokazarens
IIPEIOMIIEHHS] CTEKJIA PABEH:

DJE; 2) 1.5; 3) V3 H 5

14. JIyu cBeTa BBIXOAUT U3 CTEKJA B BakyyM. [IpenenbHblil yron mosiHoro otpaxenus pasex 30°.

CkopocTh CBeTa B CTeKIIe paBHa ( B M/C):
1) 3108, 2) 2108, 3) 1,5108; 4) 1108

15. CBeT majiaeT Ha OBEPXHOCTh MJIEKTPHUKA C TIokasaTeneM npenomienus [ mox yrmom O .
Oxa3ajnock, 4TO yroJ MeXIy OTPaKEHHBIM U TIPETOMIIEHHBIM JTydamu paeH 90°. Vron nagenus O

paBeH:
1) sina=n; 2) tgax=n; 3) COSa =n; 4) ctg & =n.
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Tema 15. BoiHoBasi onITHKA.

Bba3oBbiii ypoBenb: Tects 1 — 18
IoBbImeHHBIH ypoBeHb TecThI 19 - 25

1. CooTHOIIIEHUE MEKAY MOIYJISIMH IEKTPUISCKOTO0 U MATHUTHOTO BEKTOPOB (YKAXKUTE MPABUIIBHBIC
OTBETHI):

1) E =VB: 2) E=VH: YE=——" . HE_n Mo
ﬂgogﬂluo 880

2. SIBnenue, noKa3pIBarolIee MONEPEUHOCTD ANEKTPOMArHUTHBIX BOJIH:
1) orpaxeHue;
2) nudpakmus;
3) uaTepdepeHITHS;
4) nonspu3anys.

3. YacroTa Kone6Ganuii cBeToBOM BomHbI cocTanseT 510 . [lnuHa cBETOBOI BOIHBI paBHA (B HM):

1) 400; 2) 500; 3) 600; 4) 700.

4. lnvHa ceeToBO# BOHEI B Bakyyme 600 aM. [leprnon konebanmii paBeH (B CeKyHIaxX):

1 2:10712. 2 310713, 3410714, 45210715

5. OnekrpomarHuTHas BosHa ¢ yactoror 10 MI' pactipocTpaHsieTcsi B BakyyMme. 3a BpeMsi IECSITH
MOJTHBIX KOJIeOaHWH (POHT BOJIHBI PACIIPOCTPAHUTCS Ha (B M):

1) 200; 2) 300; 3) 500; 4) 1000.
6. OnTHYECKOU JUTMHOM MyTH HA3bIBAIOT:
0
1) L 2) LN 3) —; 4) [-n
n

(( — AJIMHA ITYTH CBC€TA B CPCAC, n — aOCOIIOTHBIN MMOKAa3aTelb HpeJ’IOMJ’IeHI/IH).

7. OnTHYeCcKOM pa3HOCTHIO X0/1a HA3bIBAIOT:

1) fznz _glnl;

2) (gz —41)(”2 - nl);

$5Q—ﬁ;

n n

2 1

) £,n, —4,n,.

8. KorepeHTHBIMH Ha3bIBAIOTCS BOJHBI, Y KOTOPBIX OJMHAKOBHIE:
1) ammuTya v AJIHHA;
2) 4acTOTa U CKOPOCTH PACIIPOCTPAHEHUS;
3) "acToTa U MOCTOSIHHAS Pa3HOCTh (ha3 KOIeOaHMif;
4) aMIUTUTYy1a ¥ CKOPOCTh PACIIPOCTPAHECHUSL.

9. Pa3HocTh (ha3 O IByX KOI€PEHTHBIX BOJIH BhIpaskaeTcst hopmyInoit:
(A - onrTHueckast pa3HOCTh X013 BOJIH)
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27 A T
Ds=—-4; 5= A, 3)5=27TAN. a5 4.

10. UuTepdhepeHius ceeta - 310:
1) 3aBHCUMOCTB ITOKA3aTelIs MPEJIOMJICHHS BEIIIECTBA OT YaCTOTHI CBETA;
2) pe3yabTaT HAJO0KEHHUST KOTePEHTHBIX BOJIH;
3) pasnmokeHHEe CBETa B CIIEKTP TOCIIE TIPEIIOMIICHIS,;
4) mperMyIIeCTBEHHAs! OPUEHTAIVS IJIOCKOCTH KOJIeOaHUI CBETOBOW BOJIHBI.

11. SIBnenue, koTopoe 0OBACHICTCS HHTEPhEPEHITEH CBETA!
1) oTpakeHre OT TPAHMIIBI pa3jaeiia 2-X Cper;
2) pa3joKCHHUE CBETA B CIIEKTP MOCIIE MPEJIOMIICHHUS Ha TPAHUIIE 2-X CPe/l;

3) pamyxHas OKpacka MBUIBHBIX MTy3bIPEH;
4) panyra.

12. YcnoBusi, HEOOXOIUMBIE JIJIsl HAOIFOICHUS YCTOMYMBOM HHTEP(HEPCHIIMOHHON KapTUHBI;
1) onnHaKOBBIE JITUHBI BOJH | (Da3bl KOJIEOAHUI;
2) OIMHAKOBBIC YaCTOThI ¥ MTOCTOSHHAS PA3HOCTH (ha3 KoIeOaHHI;
3) oAMHAKOBBIE aMILUTUTYABI H CKOPOCTH PACIIPOCTPAHEHHS BOJIH;
4) onMHAKOBBIE AMIUTHTYAbI U JUTMHBI BOJTH.

13. YcnoBue nHTEphepeHIMOHHBIX MAKCUMYMOB KOTEPEHTHBIX BOJIH BBIpayKaeTcst popMyIIon:

DA=+mi;
2) A==£(2m +1)A;
3) A=+ (m+1)A%
4) A =2mi2,

14. SIpnenue, KOTOpoe OOBACHICTCS qU(PPAKIMEH CBETA:
1) pasznmokeHue cBeTa B CIIEKTP MOCIE TMPETOMIICHHS Ha TPAaHUILIE 2-X CPEII;
2) paayKHas OKpacka MbUIBHBIX ITy3bIPEH;
3) pamyra;
4) orubaHue CBETOM MPETSITCTBHUSL.

15. Ycnosue, HeoOxoauMoe 1i1st HaOMroIeH!s Tu(PaKIUy CBeTa!
1) ammuTyna KoneOaHui TOJKHA OBITH MHOTO OOJIBIIIE Pa3MEPOB MPETSTCTBHS;
2) aMIIuTy1a KojeOaHui T0HKHA ObITh CPABHUMA C Pa3MEPAMU MPETSATCTBHS,
3) AJMHA BOJHBI JIOJDKHA OBITH MHOTO OOJTBINIE Pa3MEpPOB MPEMATCTBUS;
4) niMHa BOJHBI JO/DKHA OBITH CPABHAMA C Pa3MEPaMHU MPEMATCTBHIS.

16. YcnoBue qudpakiimOHHOr0 MUHUMYMa OT OJTHOM IIEJTU MPY HOPMATIHHOM MaJICHUH CBETA
BhIpaxkaetcs (hOpMYyJIOit:

1) asing = iZm%;

2) asing =i(m+l)%;
. A
3 = mZ;
)asing = m 5
22
4) asing =i(2m+1)T.

17. Crenens nossipusanuu ceera P Beraucisercs no gopmyie:
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npr= ;
I rmx—i_I min
2 2
| nax_l min
2)P= 2 2 ;
I rmx_{_I min

3) P= (lmax— |min)(|max + |min);
I

max min

+ |

max min

HP=

18. Ha coBepItieHHbII MOIIpU3aTOp MajaeT MOJISIPH30BaHHBINA MO KPYTy CBET, HHTEHCHBHOCTH KOTOPOTO

paBHa lo. MUHTeHCHMBHOCTH cBeTa 3a nojspuzaropom | OyneT paBHa
INEZA I 2) Y2 lo; 3) Yalo; 4) lo.

19. Yron Mexay II0CKOCTSIMH MPOITyCKaHUsI MOJIIpU3aTopa U aHaJin3aropa paBeH 45°. Eciu yron
YBCJIUYUTDH 1O 600, TO UHTCHCUBHOCTDL CBETA, BBIXOJAIICTO U3 aHAJIM3aTOpa YMCHbBIINIIACH B!
1) 2/3 paza; 2) 1/2 pa3a; 3) 2 pa3za; 4) 3/2 pa3a.

20. EcTecTBeHHEIi CBET HHTEHCHBHOCTH | 0 TaJaeT Ha CUCTEMY JIBYX IOJIIPOUJIOB, IPOITYCKHBIE

HaIpaBIeHUs KOTOPBIX 00pasytoT yroy 45°, IHTeHCMBHOCTB IIPOLIE/IIETO CBETA PABHA:

_lo. _lo. _lo. |
1)I_8, 2)I_4, 3)I_2, 4) 1y.
21. OtpakeHHBIN JIyd OyAET MOTHOCTHIO MOJISIPH30BAHHBIM €CIIH:
1) sina=sini; S
2)sini=cosr; [ B S’
3) sina =sing;
4) tg i =ny 1 a
2

SN

22. CBeT najiaeT Ha OBEPXHOCTh IMAIEKTPHKA ¢ TIoKasaTenem npenomnerns [ mox yrmom Bprocrepa.

KakoB npu 3TOM yros MeX1y OTpa>keHHBIM U NPETOMIICHHBIM JIydyamu?
1) 45°; 2) 90°; 3) 30°; 4) 120°.

23. Y01 MOBOPOTA IIOCKOCTH MOJSPU3AIAHN ( JJIsi ONTHYSCKH aKTUBHBIX KPUCTAIIOB U YUCTHIX
JKUJIKOCTEH BBIYMCIIAETCS 10 (hopMyIie:

1) o= od; 2) p= oCd,; 3) ¢ = ’Cd? 4) p= oCd%

24. D dexr Keppa 3axinrouaercs B TO, 4TO MPU MOMEIEHHH HEKOTOPBIX BEHIECTB B AIEKTPHUYECKOE TTOJIE:

1) B BemecTBE BO3HUKAET aHU3OTPOIIHSA U KaK CIIEJICTBHE IBOMHOE JTydenpeIoMIIeHHE;

2) BEIIECTBO CTAHOBUTCS ONTUYECKH aKTHBHBIM U KaK CIIC/ICTBHE TIOBOPAYUBACT INIOCKOCTh
MOJISIPU3AIIH TIPH MIPOXOXKICHUN Yepe3 Hero TUIOCKO TOJIIPH30BaHHOTO CBETA;

3) B BemiecTBe HAOIIOAAETCS AUCTIEPCHUS CBETOBBIX JIydeif;

4) B BewecTBe HaOMOaeTCsl HHTEPEPEHINS.

25. 3akoH ociabJieHus CBETa B BEIIECTBE BhIPAXKaeTCsl POPMYIION:
DI=le*
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12 max— |2 min

2) 1=

) 12 max+ | 2 min
|2

Hl=——"—7;

) xC0S% @

4) 1 = Planl

Tema 16. TensioBoe u3ayvuenne. KBaHroBasi onTuka.

Bba3oBblii ypoBenb: Tectn 1 — 15
IoBblmeHHBIH ypoBeHb TecThI 16 - 21

1. TerutoBoe u3nydyeHue 001aaeT CASAYIONIMMU CBOMCTBAMMU:

1) coBepmaercs 3a cueT BHyTPeHHeil JHEPIHH BelleCTBA; XapaKTEePU3yeTCsl CIUIOIHBIM

CIIEKTPOM; SIBJISETCH PABHOBECHBIM H3JIYYECHHUEM,
2) coBepuIaeTCs 3 CUST BHEIIHUX HCTOYHUKOB SHEPTUH; XapAKTEPU3YETCsl TUCKPETHBIM
CIIEKTPOM; SIBJISIETCS] PABHOBECHBIM U3IIyUYEHUEM;

3) coBepuIaeTCs 3a CYET BHYTPECHHEH SHEPTUH BEIIECTBA; XapaKTEPH3YETCs CILTOLIHBIM CIIEKTPOM;

SIBIIIETCS] HEPABHOBECHBIM M3ITyUeHHUEM;
4) coBepiIaeTcs 3a CUET BHYTPEHHEH SHEPTHH BEIIECTBA; XapaKTEPU3yETCs TUCKPETHBIM
CIIEKTPOM; SIBJISICTCSI HEPABHOBECHBIM HU3ITyUCHUEM.

2. AGCOJIFOTHO YE€PHBIM TEJIOM HA3bIBAIOT:
1) Teno, uMeroIee YepHYI0 OKPaCKy;
2) Teno, Croco0HOE M3Ty4aTh BO BCEX IHANA30HAX;
3) Tes10, cIOCOOHOE MOIJIOIIATH MOJHOCTHIO BCe MajJaloliee Ha Hero u3JiyueHue Jooi
4acTOTHI;

4) Teno, crrocoOHOE TOTIIONMIATh MTOJTHOCTHIO MMajaroliee Ha Hero U3IyUYeHHEe ONPENeTICHHON JITHHBI

BOJIHBI.

3. 3akoH Kupxroda nmeer B

R
1) ~L=r

Ay
2) Ar

v,T?
Rv T

R
3) J'idT =1
T

T

R
4) Iﬁdv =r;.

T

4. YuausepcanbHas pynkius Kupxroda ato:
1) uHTErpanbHas SHEPreTHYECKasi CBETUMOCTH a0COIOTHO YEPHOTO TeNa;
2) ceKkTpalibHas YHEPreTHYecKas CBETUMOCTh a0COMIOTHO YEPHOT'O TEJIa;
3) cnekTpaabHast IVIOTHOCTH JHEPreTHYECKOH CBeTHMOCTH a0COJIIOTHO YEPHOI0 TeJIa;
4) criekTpabHas MOTJIoMATEIhHAS CTIOCOOHOCTD Tea.

5. 3akoH Credana-bonpiiMana uMeeT BU;
)R, =oT"; 2) 4 :?; 3)r, =oT"; 42 :?.

max v min

6. 3axoH cMmeleHus Buna nmeer BUI:
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_ 4 _ 4
pRe=oT". 2 i =2 gl =T, 4,

max max

e

7. Cornacho rumnotese [1nanka:
1) sHEprust OO0 CHCTEMBI MOKET H3MEHITHCS TOJBKO HETPEPHIBHO;
2) 3Heprus J1000il cuCTEMbI MOKET H3MEHATHCS TOJLKO JUCKPETHO;
3) sHeprus Mr000H CHCTEMBI MOKET U3MEHITHCS HENIPEPHIBHO HITU TUCKPETHO;
4) sHeprus cuCTeMBI He N3MEHSAETCS M paBHa moctosiHHoU [manka.

8. SIBnenue BHentHero GoTodddexTa 3aKI0YaeTcs B!
1) BLIpBIBAHMY JIEKTPOHOB U3 BellleCTBA MO AeilicCTBHEM CBeTa;
2) ncryckanuy (POTOHOB BEIIECTBOM IO ISHCTBUEM DIIEKTPUIECKOTO TIOJIS;
3) mepexojax 3JMEKTPOHOB U3 CBS3aHHBIX COCTOSHUI B CBOOO/IHEIC;
4) CIOHTaHHOM W3JTyYCHHUH CBETA.

9. Bropoii 3akoH GoTordpdexTa hopMynupyeTcs Kak:
1) MakcHMalibHasl Ha4aJIbHasi CKOPOCTh (POTOIICKTPOHOB 3aBHCUT OT YACTOTHI MAAIOIIETO CBETA U

OT €ro HHTEHCUBHOCTH;
2) MakcUMalbHas Ha4aJIbHAasl CKOPOCTH (POTORJIEKTPOHOB 3aBUCUT OT MHTEHCUBHOCTH MAJAOLIETO
CBETa U HE 3aBUCHUT OT €ro YacTOTHI;

3) MakcHMMAJIbHAsSI HAYAJbHAsI CKOPOCTH (POTO3IEKTPOHOB 3aBUCHT OT YaCTOTHI N1aJaK011Ero
cBeTa M He 3aBHCHT OT €ro HHTEHCMBHOCTH;

4) MakcuMalbHas HaYaJbHasl CKOPOCTH (DOTOIIEKTPOHOB HE 3aBUCHUT OT YAaCTOTHI MAJAIOIIETO CBETA
1 OT €T0 HUHTCHCHUBHOCTH.

10. KpacHas rpanuia ¢gotosddexra 310:
1) MakcHManbHas YacTOTa CBETa MPH KOTOPOH BO3MOXKEH POTOIPEKT;
2) MUHUMAJIbHAS YACTOTA CBETA, HUKe KOTOPOil (poTo3ddpexkT HEBO3MOKEH;;
3) wactoTa cBeTa, IpH KOTOPOI BBIPHIBACTCSI HAMOOJIBIIIEE KOJIMYECTBO 3JIEKTPOHOB;
4) yacToTa cBeTa, Ipu KOTOPOoi PoTOIPPEKT HEBOZMOKEH.

11. Yncno GpoTo3neKTpOHOB, BRIPHIBAEMBIX U3 BELIECTBA M0/ ACHCTBUEM CBETa 3aBUCHUT OT:
1) MHTEHCHBHOCTH CBETA;
2) KHHETUYECKON SHEPTUH JIEKTPOHOB;
3) He 3aBUCHT OT YaCTOTHI U MHTEHCHUBHOCTH CBETA,;
4) kpacHo# rpanuibl poTodddekTa A1 JAHHOTO BEIECTBA.

12. Ilpu ocBewmeHMH KaroJa BaKyyMHOTO ()OTOdJIEMEHTa IOTOKOM MOHOXPOMAaTHYECKOIO CBETa
NPOMCXOAUT OCBOOOXKIEHHE (OTOANEKTPOHOB. Kak M3MEHHUTCS KOJIM4YecTBO (HOTOIIEKTPOHOB,
BBIPBIBAEMBIX CBETOM 3a 1 ¢, €Clii HHTEHCUBHOCTh CBETa YMEHbBIIUTCS B 4 paza?

1) He uzmenuTes;

2) YmensbiuTcs B 16 pas;

3) YmenbmuTcs B 2 pasa;

4) YMmensmuTcs B 4 pasa.
13. YpaBHenue DiHIITeHA U1 BHEeIHero (poTo3ddexTa nMeeT BU:

2

1) hv = A+—mUZmaX ;

2

mo,
2) hv=A-—2.
) 2
3) hv=A+mv’, ;
mo;

4) hv=U_ +—%
) 3a1 2

14. Mosxer i1 npoucxoauth GoTod3PdPeKT Ha CBOOOTHOM IJIEKTPOHE?
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1) HeT;

2) ma, MOXKET BCET/a;

3) nma, ecnu 4acToTa cBeTa OOJIbIIE KPacHOW TpaHuibl PoToIhPeKTa;
4) na, ecau CKOPOCTh IEKTPOHA MEHbIIIE CKOPOCTH CBETA.

15. 3agep:xuBaroiee HaPSHKCHUE ONPEICASTCS U3 BEIPAKCHUS
2

mo
1) —2 = er;
mU?
2) —==¢eE;
) 2
3) ABHX — eU3au ,
h
4) ABLIX — eUSaﬂ
14
16. Dueprus goToHa onpenensiercs mo Gopmyie:
1) E=hy; 2) E=h4; 3) E=hv; 4) E=hA.
17. Umnynbe hoToHA onpenensercs no hopmylie:
) p=2; 2) p=ha: 3) p=ha: 4)p=%.

A

18. JlaBneHue cBeTa Ha IOBEPXHOCTH ONpeessaeTcs o Gopmysie (BbIOpaTh HENMPaBUIBHBIN OTBET):

p=@+p) N

2)p=$}a+px

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

19. N3nyuenune BaBunoBa-UepeHkoBa BO3HUKAET B Cpeie MPH:
1) IBMYKEHUHW YACTHIIBI C TIOCTOSTHHOM CKOPOCTBIO L B CPEJIE;
2) ABMKEHMH YaCTHUIIBI C TOCTOSHHON CKOPOCTBIO L Oombiue (a30BoOil CKOPOCTH CBETA B 3TOU

cpene;
3) ABM>KEHUH 3apsyKEHHON YaCTHIIBI C TIOCTOSSHHONW CKOPOCTBIO U B CPEJIE;
4) ABWKEHMH 3apsKEHHON YaCTHUIIBI C TIOCTOSIHHON CKOPOCTHIO U Oosblie (ha30BOM CKOPOCTH CBETA

B 9TOM cpene.

20. ®uznueckas cymHocTs 3 dexra KomnroHa 3aKkiiodaercs B CIeayOMIEeM:
1) TIporcxoauT paccesHue PEHTICHOBCKUX KBAHTOB Ha CBOOOIHBIX JIEKTPOHAX C M3MEHEHHEM

Y4acTOTHI B CTOPOHY YMEHBIIICHHS,
2) ®oTOHBI BRIOMBAIOT JIEKTPOHBI C IIOBEPXHOCTH MaTepHala Ipy MaJeHIH Ha HeTo;

3) PentreHoBckue KBaHTBI HOHU3UPYIOT KPUCTAIIMUECKYIO PEIIETKY;

4) PeHTreHOBCKIE KBaHTBI PACCEUBAIOTCS Ha CBOOOHBIX AJICKTPOHAX C M3MEHEHHEM JUTHHBI BOJTHBI

B CTOPOHY YMEHBIICHUSI.

21. KoprnycKymsipHO-BOJIHOBOW AyalIl3M 3TO:

1) mpeoOpa3oBaHKe YaCTHUIIBI B BOJIHY MIPH MTPOXOXKACHNHU Y€pPe3 CBEPXMOIIHOE MarHUTHOE T10JIE B

HaIpaBJIEHUH, EPIECHANKYIIIPHOM K BEKTOPY MarHUTHOM MHAYKLINU;
2) mpeobpazoBaHNE BOJHBI B YACTHILY IIPH IMPOXOXKACHUN Y€pe3 CBEPXMOIIHOE MATHUTHOE TI0JIE B

HaIlpaBJICHUH, IEPIEHIUKYISIPHOM K BEKTOPY MAarHUTHON MHIyKLIUU;
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3) nBoO¥CTBEHHAS TIPUPO/IA BCEX YACTHII, 3aKIFOUAIOIIANCS B OJHOBPEMEHHOM 00JIaIaHIK KaK

KOPITYCKYJISIPHBIMH, TaK U BOTHOBBIMU CBOWCTBaMH;
4) yBeJMUCHUE JUTMHBI BOJHBI 3JICKTPOMArHUTHOTO U3JTyUEHHs B JBa Pa3a MpU MPOX0XKICHUN Yepes

AHU30TPOITHOC BECIICCTBO.

Tema 17. Di1eMeHThI KBAHTOBOW MEXaAHUKH.

Ba3oBbrii ypoBenb: TecTn 1 — 10
IoBbiIeHHBIH ypoBeHb TecThl 11 - 16

1. BotHOBas mpupoia crpaBeuIuBa IS
1) Tonbko PoTOHOB;
2) GOTOHOB U 3TIEKTPOHOB;
3) GoTOHOB, PIEKTPOHOB ¥ HEHTPOHOB;
4) nJ1s1 Bcex MUKPOYACTHIL.

2. nvHa BoIHBI Ae-bpoiiist onpenensercs mo ¢popmyre:
1)1=i; 2)/1=L2; 3)/1=L; 4) A= hz.
mo mc mo mc

3. BonmHOBBIE CBOMCTBA YaCTHIL ONTMCHIBAIOTCS (hopmyoit Jlyn ne Bpoiis.
HauGonpiieit TIMHBI BOJIHBI TIPY OJJUHAKOBBIX CKOPOCTSIX JABMIKCHUS 00JIaacT:
1) snekTpoH; 2) IpOTOH; 3) HelTpOH; 4) 0. — JacTuIa.

4. CoriacHO COOTHOIIICHHIO HeonpeaeaeHHocTei [ eiizenOepra:
1) MEUKpOYACTHIIA HE MOKET HMETh OJHOBPEMEHHO U ONpe/eIeHHYI0 KOOPAUHATY, H

onpeJieJIeHHYI0 COOTBETCTBYIOIIYI0 MPOEKIUI0 HMITYJIbCA;
2) MUKpOYacTHIIa MOYKET UMETh OJJHOBPEMEHHO U ONpeAeIeHHYI0 KOOPANHATY, U OIPEIEICHHYIO

COOTBETCTBYIOILYIO ITPOEKLUIO UMITYJIbCA;
3) MHKpOYacTUIa MOXET UMETh OJHOBPEMEHHO TOJIBKO JBE OTIPEAeSICHHbIE KOOPIMHATHI;
4) MUKpOYaCTHIIa MOXKET UMETh OJJHOBPEMEHHO TOJIBKO TPH OIIPEIEICHHBIX TPOEKIUI UMITYJIbCA.

5. CooTHOIIeHHe Heonpe/ieenHocTel ['eiisenGepra MMeeT BIL:
1) ADAS; > 1, AGAD, > 1, AZAS, > T
2y ABAG, <hi . AOAB, <h, AZAB, <h:
3) 0-0;,<h, 6-0,<h,z-0,<h;
4) ABAD, L1 h, ABAS, 0 1, AzA3, ) h.

6. B yem (hmu3mueckuii cMBICT BOTHOBOW (DYyHKITHH:
1) kBagpat MOIYNA BOJTHOBOM (DYHKLIMH UMEET CMBICII TNIOTHOCTH BEPOSITHOCTH HAXOXKIICHHS

YaCTHITEI B JAHHOI TOYKE;

2) MOAYJIb BOJIHOBOH (bYHKLII/II/I HUMECT CMBICIT INIOTHOCTH BEPOATHOCTHU HAXOKACHUSA YaCTUIILI B

JIaHHOM TOYKE;

3) MOTyJib BOJIHOBOM (DYHKIIMH UMEET CMBIC] BEPOSTHOCTU HAXOXKJCHHUS YaCTHUIIbI B JAHHON

TOYKCE,;

4) BonmHOBas! QYHKIHS OMMCHIBAET TPACKTOPHIO JBYKEHUS YACTHIIBI.

7. YcnoBrue HOPMHUPOBKH BOJTHOBOM (DYHKLIMM UMEET BUJIL:
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D flyFdv=1; 2 [pdv =1; 3) [lwFdv=0; 4 [ydv=0.
v Vv \% \

8. 3amana ncu-Qyskuus W(X,y,z) dactuupl. Kakoe 13 npuBenEHHBIX BBIPAXKEHUH OIpEIeNseT
BEpOSATHOCTH P Toro, 4to yacTuia Oyaer oOHapyxeHa B 00béme dV?

Y(x,V,z ?
D [y 2l dvi 2 [P(xy, 2)’; 3) W; 4) | (%, y,2) V.
\%
9. YpaBuenue lllpeaunrepa umeeT BUA:
2
1) —lA‘PJrU‘P:iha—lP;
2m ot

2
2) —TLA‘P—U‘P = iha—\y;
2m ot

2
3) LA‘P+U‘P:—iha—lP;
2m

2
4) —TL‘P+UA‘P = iha—ly,
2m

10. YpaBuenue Ulpenunrepa 11 4acTULBI B HOTEHUUAIBHOM IOJIE SIpa UMEET BUI:
m

d’y 2m _ M X°

2 T ET g W0
A +2—m(E+ e’ )y =0;

3) AV 47r£0rl//_ ’
d’w 2m

11. CraunonapusiM ypaBHeHueM Lllpennnrepa amis TMHEHHOTO TApMOHUYECKOTO OCHMIIIATOPA UMEET
BUJ:

2
1)Al//+2—r2n(E+ z€ Jw =0;
h 78, ¥
d’w 2m
2 +—Ey=0;
Vol T Y

2m

d’y 2m M X°
4) —+ - =0.
) ae e 2 W

12. CranuioHapHble COCTOSIHUSI B KBAHTOBOH (DU3HKE 3TO:
1) cocTostHHSI ¢ TIOCTOSITHHOM MacCoii;

2) COCTOAHUA B KOTOPBIX BCC Ha6J'IIO,Z[aeMBI€ (1)H3I/I‘IGCKI/IC BCJIMYUHLBI HE 3aBUCAT OT KOOP/AUHAT,
3) COCTOsAHUA, B KOTOPBIX BCC Ha6n10)1aeM1)1e q)HSI/IT-IeCKI/Ie BCJIMYUHBI 3aBUCAT TOJIBKO OT BPpEMECHU,
4) COCTOAHUA, B KOTOPbIX BCE Ha6}'|l0ﬂ,BEMble ¢M3M‘-IECKVIE BE€/INYNHbI HE 3aBUCAT OT BPEMEHMW.

13. Kakune 3Ha9€HUS MOXKET IPUHUMATH SHEPTUSI CBOOOJHON YaCTHUIIBI?
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1) m00bIE;
2) TACKPETHBIE;
242
nh
3) B COOTBETCTBHH C BEIPQKCHHEM: En = T n-;
m

4) sHeprus cBOOOIHON YaCTHIIBI HEONPEICICHHA.

14. TyanenbHsbIH 3G dEKT 3TO:
1) BO3HUKHOBEHHUE Oaphepa MpH yBEIMUCHHN SHEPTHH YaCTHIIbI,
2) IPOX0XKICHUE YACTHI] CKBO3b MOTEHIMANBHBIN Oapbep B ClTydae, KOTAa SHEPTHUs YaCTHIIBI
MEHBIIIE BBICOTHI IIOTEHIIUATHLHOTO Oaphepa;
3) BOBHUKHOBEHHUE TYHHEIIS B CIy4ae, KOrJia SHEPTHs YaCTHIIBI OONBIIE BHICOTHI MOTEHIIMATBHOTO
Oapbepa;
4) MpOXO0XICHUE YACTHUI] CKBO3b MMOTCHIIMAIBHBIN Oapbep B cllydyae, KOria S3HEPTUs YaCTHUIIbI
0OJIBITIE BBICOTHI IIOTEHITHAIBHOTO Daphepa.

15. Kakre MUKPOYACTHUIIBI ABJISIOTCS CBOOOHBIMUA OCHOBHBIMU HOCHUTEJISIMU 3apsijia B MOIYIPOBOIHUKE N
—Ttuna?

1) BaneHTHBIE IIEKTPOHBI TPUMECHBIX AaTOMOB,;

2) BaneHTHbIe 371€KTPOHBI ATOMOB OCHOBHOT'O BEII[ECTBA;

3) KBazuuacTuip! IbIpKA aTOMOB OCHOBHOTO BEIIIECTBA;

4) KBa3zu4acTuIlpl J6IPKH MPUMECHBIX aTOMOB.

16. Kakue MUKPOYACTHUIBI ABJIAIOTCA CBO6OI{HBIMI/I OCHOBHBIMH HOCHUTCIIAMU 3apsijia B IMOJTYIIPOBOAHUKE
p-tuna?

1) KBa3uuacTuIlsl JEIPKH aTOMOB OCHOBHOTO BEIIIECTBA;

2) KBa3u4acTuiipl JbIPKU IPUMECHBIX aTOMOB;

3) BanenTtHsIe 3IeKTPOHBI IPUMECHBIX aTOMOB;

4) BaneHTHBIE 3JI€KTPOHBI aTOMOB OCHOBHOTO BEII[ECTBA.

Tema 18. ATomHas u sinepHas GU3HKA,

Ba3oBbiii ypoBenb: TecTnl 1 18
IoBbIIEHHBIH ypoBeHb TecThI 19 - 27

1. B monenu aToma, nipesioskeHHo Pesepdopaom, pasmep atoma (37KTPOHHON 0001049KH) OOJIBIIE
pasmepa sipa:

1) B 2 paza; 2) B 4 paza; 3) B 10? pasa; 4) B 10* paza.

1 1 . .
2. B dpopmyne banbmepa v = R(— — —) onuchbiBaoLeil cepiu CIEKTPaIbHBIX JIMHHIT aTOMa BOAOPOJIA:
m n

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

3. JIunelyatsiil XapakTep CIEKTPOB U3IyUYEHHUS OOYCIIOBIICH:

1) HuyeM He 00yCIIOBJIEH:

2) HaTMYUEM TIPOTOHOB B S/IPE aTOMa;

3) HaJMYMEeM HEUTPOHOB B ApE aTOMa;

4) HaTM4YHe CTAIMOHAPHBIX COCTOSIHMIT aToMa.

4. Kakas u3 npuBeIEHHBIX (OPMYJ COOTBETCTBYET BHIIMMOMN YaCTH CIIEKTPA U3ITyUEHHS aToMa BoiopoJia?

1
1) —=R Z ) n=234,..;
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p Ll 1) e
l 22 n2 ) LR Rt R}
3)1=Rl——1 n=456,..;
ﬂ/ 32 n2 1 LAt At LR}
4)£:R i_i n=567
ﬂ/ 42 n2 1 LA B R

5. DHepreTHYecKrue YPOBHHU IIIEKTPOHE B aTOME ONPEIEINIeTCS] KBAHTOBBIM YHCIIOM:
1) my; 2) n; 3)1I; 4) ms.

6. B cooTBeTcTBMY ¢ ipUHIMTIOM 3anpeTa [laynu, B OTHOM M TOM K€ aTOME HE MOXKET ObITh AJIEKTPOHOB
C OIMHAKOBBIM HA0OPOM 4-X KBAaHTOBBIX YHICEI OOJICE UeM:

1) 1; 2) 2; 3)3; 4) 4.
7. CIIMHOM 4aCTHUIIbI HAa3LIBAIOT:

1) coOcTBeHHBbII MOMEHT UMILYJIbCA YACTHLBI;

2) opOUTATBHBI MOMEHT HMITYJIECA YaCTHIIBI;

3) MarHUTHBIA MOMEHT YaCTHUIIbI;

4) cymMmMy COOCTBEHHOTO M OpOUTAIFHOTO MOMEHTA YaCTHIIBI.

8. ®epMHUOHBI — 3TO YACTULBL:
1) ¢ 1IEeABIM CITHHOM;
2) ¢ moayneabIM CIINHOM;
3) C HyJIEBBIM CITUHOM,;

4) He o0aaroIye CIIMHOM.

9. BO30HEBI — ATO YaCTHUIIBL:
1) ¢ HyJ1eBBIM WJIH HEJIbIM CIIMHOM;
2) ¢ IOMYIENBIM CITUHOM;
3) He 00J1aa0IIUE CIIMHOM;

4) ¢ ApOOHBIM PIICKTPUUCSCKUM 3aPSIIOM.

10. M3oTonamMu SIBIISIIOTCS:
1) siapa ¢ OAMHAKOBEIM 3HAYEHUEM MaCCOBOTO YHCIIa, HO Pa3HbIM 3HAYCHHUEM 3apsiia;
2) sipa ¢ OJJUHAKOBBIMH 3apsjiaMHi U MaCCOBBIMH YHCIIAMH, HO Pa3HBIMHU TIEPUOIaMU TI0Typaciaja;
3) siapa ¢ OAUHAKOBBLIM 3apsiIOM, HO Pa3HBIMH MACCOBBIMHU YHCJIAMM;

4) gApa ¢ OAUHAKOBLIM IICPUOAOM IOJypacnaga U OAMHAKOBBIMU MAaCCOBbIMU YUCIIAMU.
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11. N3obapamu Ha3BIBAIOT:
1) siApa ¢ OIMHAKOBBIM 3HAYEHHEM MACCOBOI0 YHCJIA, HO PA3HBIM 3HAYEHHEM 3aps/ia;
2) siapa ¢ OJJUHAKOBBIMH 3apsaMyi U MaCCOBBIMH YHCIIAMH, HO Pa3HBIMHU TIEPUOIaMU TIOTypacIaa;
3) spa ¢ OMHAKOBBIM 3apsIIOM, HO pa3HBIMU MACCOBBIMHU YUCIIAMU;

4) AApa ¢ OAUHAKOBBIM IICPUOAOM IMOJypacnaga U OAUWHAKOBBIMU MAaCCOBBIMU YUCIIAMU.

12. ledekToM MaccChl sIpa Ha3bIBACTCS:

1) pa3HOCTh MEXKIAY CYMMapHOH Maccoil MPOTOHOB, H3MEPEHHBIX B CBOOOTHOM COCTOSIHUH, H
Maccoi siapa;

2) pa3HOCTh MEXKy CYMMapHOH MacCcOil HEUTPOHOB, U3MEPEHHBIX B CBOOOTHOM COCTOSTHUH, U
Maccou sAapa;

3) pa3HOCTb MeXK1Yy CYMMAPHOH MacCOil HyKJI0HOB, U3MEPEHHbIX B CBOOOAHOM COCTOSIHUHU, U
Maccoii gapa;

4) pa3HOCTH MEXy CyMMapHOH Maccoi MPOTOHOB, U3MEPEHHBIX B CBOOOTHOM COCTOSTHHH, U
CyMMapHOH Maccoil MpOTOHOB B SApE.

13. DHeprueil cBsi3u Aapa Ha3bIBAECTCSI:
1) sHEprust MPOTOHOB, HAXOAIINXCS B SIJIPE;
2) 3Heprusi HyKJIOHOB, HaXOISIIIUXCSA B SIIPE;
3) paboTa, KOTOPYIO HY’KHO COBEPIIHUTH, YTOOBI Pa3AEIUTh PO Ha IBE YaCTH;

4) padoTa, KOTOPYIO HY?KHO COBEPIIUTH, YTOOBI PA3JI10KUTH SI/IPO HA MPOTOHBLI U HEHTPOHBI.

14. SnepHble criIbl 00TaAI0T CIEAYIONIMMHI CBOMCTBAMH:

1) ABJIAIOTCA CUJIaMU HNPUTAKCHUSA; 3aBUCAT OT 3apsja, ABJIAIOTCA HECHTPAJIbBHLIMU,; HE 06HaJIaIOT
CBOICTBOM HaCBIIICHUA,

2) HE ABJIAIOTCA CHUJIaMU IMPUTAXKCHUA, HE 3aBUCAT OT 3apsjia, HC ABIAIOTCA LECHTPAJIbHBIMU,
06J'I8.,H3IOT CBOMCTBOM HaCBIIICHUA,

3) SABJAIOTCA CUJIAMM NMPUTSKEHUsI; He 3aBUCAT OT 3apsa; He SIBJIAIOTCS HEeHTPAIbHBIMU;
00J121a10T CBOMCTBOM HACBIILICHNS;

4) He SABISIOTCS CWJIAMU TPUTSHKCHHS, HE 3aBUCAT OT 3apsla; HE SBISIOTCS IICHTPAIbHBIMU; HE
00JIa1af0T CBOMICTBOM HACHKIIIIEHU.

15. (X - uznyueHue MpeaCTaBIseT COOOIL:
1) MOTOK 3NIEKTPOHOB;
2) MOTOK MPOTOHOB;
3) NoTOK si/iep resus;

4) KBaHTHI 3JIEKTPOMArHUTHOTO M3ITY4IEHHUS.
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16. S - n3mydeHHe mpecTaBIseT COOOM:

1) MOTOK 3JIEKTPOHOB;
2) MOTOK TIPOTOHOB;
3) HOTOK siAep Temus;

4) KBaHTHI 3JIEKTPOMArHUTHOTO M3TYICHUS.

17. 7 - uanydenue npeacTaBiseT coOoii:

1) TOTOK 3JIEKTPOHOB;

2) IOTOK MPOTOHOB;

3) IOTOK siiep Tenus;

4) KBAHTBI 3JIEKTPOMATHUTHOT'O U3J1yYeHMS.
18. 3aKOH paJl0aKTUBHOTO pacrajia UMeeT BUJ:

i 2

1) N=Nge™; 2) N=Nge™: 3) N=Nge!; 4)N=Nge .

19. Ilepuoiom nomypacmnaja Ha3bIBaIOT:
1) IpOMEKYTOK BpEMEHH, 110 HCTCUCHUH KOTOPOTO SAPO PacIagacTcs Ha JIBE YaCTH;
2) IpOMEXYTOK BPEMEHH, TI0 HCTEUCHHH KOTOPOTO TIOJHOCTHIO UCUE3aeT UCUE3aeT PaIHOAKTHBHOE
U3JTyYCHHUE;

3) npoMe:KyTOK BpeMeHH, M0 HCTe4YeHHH KOTOPOro HAYAJbHOe YHCJI0 si/iep PaAi0aKTHBHOTO

BE€IIECTBA YMCHBIIUTCS BABOE;

4) MMPOMCEIKYTOK BPEMCHH, 110 UCTCUCHHUU KOTOPOI'O SHEPTUA AApa YMCHBIINUTCA B JIBa pa3a.

20. [Ipu & - pacmane:
1) MaccoBO€ YHCIIO MATEPUHCKOTO SI7jpa YMEHBIIACTCS Ha IBE €AUHUIIBL, a 3apsi/l YBEIUIUBACTCS HA
YEThIPE CMHUIIBI;

2) MaccoBOe YNCJI0 MATEPHHCKOTO SIAPA YMEHbIIAETCS HA YeThbIpe eANHNIbI, a 3apsi]

YMEHBIIIAETCS HA IBe eTUHHIIBI;

3) MacCCOBOC YUCJIO MAaTCPUHCKOI'O AApa HC U3MCHACTCA, a4 3apsa] YMCHbIIACTCA Ha ABC CANHUILIBI,

4) MaccoBO€ YHCII0O MATEPUHCKOTO spa YBETUIHBACTCS HA JIBE SIUHUIIBI, & 3PSy HE H3MEHSIETCS.

21.Ilpu p - pacnaze:
1) MaccoBO€ YMCII0 MATEPUHCKOTO 51/Ipa YMEHBIIAETCS Ha JIBE €IMHUIIBI, A 3aps]l yBEIMYMBAETCS Ha
YETBIPE €JMHUIIBI;

2) MaccoBOE YHCIIO MAaTEPUHCKOTO spa YBETUIHBACTCS HA CIUHUILY, a 3aps/l HE N3MEHSCTCS,

3) MaccoBOe YMCI0 MATEPHHCKOTO SIAPA He H3MEHAETCs, a 3apsi]l yBeJMYNBAaeTCA Ha eIMHUILY;
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4) MaccoBoOe€ YMCIIO ¥ 3apsA]] MAaTEPUHCKOTO SIpa YBEIMYUBAIOTCS HA SAMHHUILY.

22.Ilpu f - pacnaje UCIyCKaeTcs:

1) poron;
2) MIOOH;
3) HEHUTpOH;

4) HeHTPUHO WM AHTHHEHTPHHO.

23. SImepHas peakIus IpeICTaBIsAET COOO0M:

1) CIIOHTAHHOC NPCBPAICHNC ATOMHBIX AACP IMPU B3aHMOI[eI>iCTBHPI UX OpyT C ApyroM 1 C

AACPHBIMU YaCTULIAMU,

2) HCKYCCTBEHHOe NpeBpalleHe aTOMHBIX sijiep NPH B3auMOJedcCTBUM MX APYT ¢ APYIOM H C

siIePHBIMH YaCTHIAMH;
3) u3ilyyeHue JIENTOHOB IPH pacnaie aTOMHBIX sIIEp;

4) TMOrJIOMICHUE JICTITOHOB ITPU CIUAHUNA ATOMHBIX AO€P.

24. TepmosaepHas peakus IpeCTaBIsIeT COOOM:
1) pacnan TsHKENBIX ATOMHBIX siZiep Ha Oonee JErKue;
2) pacnaz JIETKUX aTOMHBIX S7€p Ha HYKJIOHBI;
3) pacmag TSHKENBIX ATOMHBIX SIA€p HA HYKJIOHBI,

4) odopa3zoBanme U3 JErKuX saep 0oJiee TAKEIBIX.

25. AHHUTWISIIIVSL TIPEJICTABISIET COOOIM:
1) mpouecc pacnajia THKENBIX ATOMHBIX S7ep HA HYKJIOHBI;
2) mporiecc pacrnaia TsHKENBIX YyacTUI] Ha OoJiee JIErkue;
3) npouecc coeTMHEHNsI YACTHLBI CO CBOEH AHTUYACTHUIIEH;

4) mpounecc O6paBOBaHI/IH AHTNYAaCTHUIbI U3 YaCTHUIIbI.

26. HazoBute TUIbI B3aUMOACUCTBHS YaCTHULI, CYIIECTBYIOUIUE B IPUPOIE:
1) cBepXCHIIBHOE; MarHUTHOE; AJIEKTPUIECKOE; IPaBUTALIHOHHOE;
2) CUIIbHOE; DJIEKTPOMAarHUTHOE; BPEMEHHOE; TPAaBUTAIIHOHHOE;
3) KBaHTOBOE; paIMOAKTUBHOE; CHIILHOE; C1a0o0e;

4) CHJIBHOE; JJICKTPOMAIrHUTHOC, cnaﬁoe; IrpaBUTAallMOHHOC.

27. HauMeHee MHTEHCUBHBIM B MacIITabax MUKpOMUPA ABJIACTCA:
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1) cunpHOE B3aUMOJICHCTBHCE;
2) cmaboe B3aMMOICHCTBHE;
3) BIIEKTPOMArHUTHOE B3aMMO/ICHCTBUE;

4) rpaBUTAITMOHHOE B3aNMO/ICHCTBYC.

Kpurepun oueHuBaHusi KOMIEeTEHIM A

YpoBeHb  BBHINONHEHHS KOHTPOIHHOTO

PefituaroBeii 6amn (B % OT MakCHMAallbHOTO

Oayia 3a KOHTPOJILHOE 3a/TaHHE)

3aJJaHus
OTInYHBIT 90
Xopoumii 75
VY 10BIICTBOPUTEIbHBIN 60
HeynosnerBopuTenbHbIi 0

CocraBurenb I'.'". Cepenxunona

(moamuce)
«_» 20 T.
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