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1. Onucanue poHAA OLEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHUAJIOB)

@oH/ OLEHOYHBIX CPEICTB (OLIEHOYHbIE MaTepHaibl) BKIOYAET B ce0sl KOHTPOJIbHBIE
3aaHusl U (UJIM) BOIPOCHI, KOTOpPBIE MOTYT OBITH MPEUIOKEHbI OOydaroleMycs B paMKax
TEKYILIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalMM 10 AUCLUIUIMHE (MOJIYJIIO).
VYka3aHHbIE KOHTPOJbHBbIE 33JaHHd M (WJIM) BOMNPOCHl IO3BOJSIOT OLEHUTH JIOCTH)KEHUE
oOydaromuMmcsl  IUIAHUPYEMBIX ~ PE3YJIbTaTOB  OOYYeHHUs [0  JTUCHHIUIMHE  (MOJYIIIO),
YCTaHOBJIEHHBIX B COOTBETCTBYIOIIEH paOouell mporpaMMe AWCLUUIUIMHBI (MOAYJSA), a TaKke
cOPMHUPOBAHHOCTh ~ KOMIICTCHIIMM,  yCTAHOBJICHHBIX B  COOTBETCTBYIOIICH  OOmICH
XapaKTEepUCTUKE OCHOBHOM IpodeccuoHalbHOM 00pa30BaTeIbHON MPOTPaMMBI.

[lonHple HaMMeHOBaHMSI KOMIIETEHLUH TMpeAcTaBleHbl B OOIIeH XapaKTepUCTUKE
OCHOBHOM Mpo¢hecCHOHATBHOM 00pa30BaTEIHHON MTPOTPAMMBEI.

2. OneHo4YHbIE cpeacTBA (OLEHOYHBbIE MATEPHAJIbI) I IPOBeIeHUS
TeKYLIero KOHTPOJIA yCIeBAeMOCTH 00Y4aloUIUXCs 0 JMCHUILIMHE (MOTYJII0)

2 ceMecTp

IlepeyeHb KOHTPOJILHBIX 3aJaHUH U (MJIM) BONIPOCOB /IJIs1 OLIEHKHU ¢(hOPMHUPOBAHHOCTH
komnereHuu OIIK-1 (koHTpoIMpyeMblii HHANKATOP A0cTHKeHHs KomnereHuuu OIIK-
1.1)

1.KameHnp Opocuiii 1o yrioM K TOPU30HTY co ckopocThio Vo. Ero TpaekTopusi B 0JHOPOTHOM
MoJie TSOKECTH H300pakeHa Ha pucyHke. CompoTwBiIEHUS BO3ayxXa HET. B BepxHell Touke
TpaekTopun C CKOPOCTh KaMHSI JOCTUTaeT MHUHMMYyMa, MOATOMY MOKHO YTBEpKJaTh, YTO B
Touke C:

1) moyHOE yCKOpeHHEe KaMHS CTAHOBUTCS PaBHBIM HYJIIO

2) TaHT€HLIMATIBHOE YCKOPEHUE KaMHSI CTAHOBUTCS PaBHBIM HYIIIO

3) HOpMaJbHOE YCKOPEHHE KaMHSI CTAHOBUTCS] PAaBHBIM HYIIIO

2. W3-3a HEWCHPaBHOCTH MOTOPa BEJIMYMHA CKOPOCTH aBTOMOOHIIS
CHHYCOMJIAJIbHO M3MEHsUIaCh BO BPEMEHH, KaK TOKa3aHO Ha Tpaduke F
3agucumoctd V(t). B HEKOTOpPBIE MOMEHT ToOabeMa MO y4acTy IyTd
pe3yJAbTUPYIOIIasl BCEX CHJI, JEHCTBYIOIIMX Ha aBTOMOOWIIb, OblLia
HalpaBlicHa TaK, KaK MOKa3aHO Ha PUCYHKE. YKaXHTE 3TOT MOMEHT
BpeMeHHU? Dty 2)t; 3)ts 4)ts 5) Her Takoro MoMeHTa

v

t oty ty 1y

3.Hwmnap ¢ maccoit m=0,3kr M C paauycoM R=0,5m 0e3 HaualIbHOM
CKOPOCTH M 0€3 MPOCKAIb3bIBAHUS CKATHIBACTCS C BHICOTHI h=1wm (CM. pHC.).

g =10 w/c?. B HusKHel Touke A KHHETHYECKas JHEPTHs ero BPaIaTebHOTO

ABHUIKCHUS paBHA:

a) 1 JIxo6) 1,5 JIxB) 2 JIxr) 3 Jx

4.Tlnanera Maccoil m ABMXKETCS MO UIMITHYECKOI opOHTE, B OHOM U3 m
(oKyCOB KOTOPOH HAXOJUTCA 3B€3/1a MacChl M . T —paauyc-BeKTOP IJIAHETHI

(cM.pucyHOK). BriOepute npaBuibHOE yTBEPKICHUE:

a) BEJINYMHA MOMEHTA UMITYJIbCa IJIAHETHI OTHOCUTENIBHO LIEHTPA 3BE3/1bI HE

M3MEHSETCS MPU JABIKEHUH TUIaHETHI 10 OpOuTe
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0) BeIMYMHA MOMEHTA CHJIbI TATOTECHHUS, ICHCTBYIOIIETO Ha IJIAHETY OTHOCUTENBHO LIEHTpa
3BE3/Ibl, JOCTUTAET MAKCUMYyMa B TOUKE HAUOOJIBIIETO YAAJICHUS INIAHETHI OT 3BE3/Ibl

B) BEKTOP MOMEHTA CUJIbl TATOTEHUS, IEHCTBYIOLIEH Ha IJIAHETY (OTHOCUTEIBHO LIEHTPA
3B€3/1bl), HAMpPaBJICH MEPIEHAUKYISIPHO TUIOCKOCTH OPOUTHI IIAHETHI

I') BEIMYMHA MOMEHTA CUJIbI TSTOTEHMS], JEMCTBYIOLIETO Ha IJIAHETY OTHOCUTENIBHO LIEHTpa
3BE€3/1bl, IOCTUIaeT MAKCUMYyMa B TOYKE HAUMEHBIIEIO YIAJEHUS IJIAHEThI OT 3BE3/1bI

5.13 xectu BrIpe3alid TPU OJMHAKOBBIE IE€TAlIU B BUJIE dJUIUIICA. [IBe JeTanu pa3pe3anu

sTHX neranei orHocurensHo ocu OO'.
a) Il<|2<|3 6) |1<|2=|3 B) |1>|2>|3 F) |1=|2>|3

TIOTIOJNIaM BJIOJIb PA3HBIX OCEH CHMMETPHH. 3aTEM BCE YaCTH
o T / \ OTOJIBUHYJIH JIPYT OT Jpyra Ha OJTMHAKOBOE PACCTOSIHUE U
T paccTaBWId CHUMMETPUYHO OTHOCUTENBHO ocu OO' (cMm. puc.).
o \ j Br16epute npaBUiIbHOE COOTHOIIEHUE MEXKY MOMEHTAMU UHEPLIUU
I

I Iz 3

6.duck panmyca R HaumHaeT BpamiaTbes U3 COCTOSHUS TTOKOS B TOPH30HTAILHON TNIOCKOCTH
., pan/c BOKPYT OCH Z, IPOXOALIeH NMEPIEHANKYIISIPHO €To MI0CKOCTH

gepe3 ero MeHTP. 3aBUCUMOCTbD MTPOEKITUH YTIIOBOW CKOPOCTH OT
2 | BpPEMEHU MO0Ka3zaHa Ha rpaduke. Bo CKOIBKO pa3 OTINYAIOTCS
0 2& RRAR: 2 >, BETWHHMHBI TAHTHITHANLHBIX YCKOPEHUH TOYKH Ha KParo JFCKA B
AL IA LTI T [JT]7 ™MomeHTs BpeMeHH ty =2 cH tp =7 ¢?
\\_ a)B2paza 0)B4pa3za B)oOa paBHBI HYIIO
-4 T') TPYIHO OTIPEACTUTH TOYHO

7.CKOpOCTh YaCTHUIIBI U3MEHSIETCSI BO BPEMEHH TI0 3aKOHY V =5t-1 +12t-j .
Yemy paBHA BeJIMUMHA TAHTCHIIMAIBLHOTO YCKOPEHHSI YaCTUIBI B MOMEHT BpeMmeHu t= 1 ¢?
a) 26 m/c®> 6) 13 m/ic® B) 17 m/c® )34 wm/c?

8.Ha Oopry kocMuueckoro kopabOiii HaHeceHa »dMOieMa B BHUIC
reoMeTpuieckoil Gurypel. M3-3a pensiTHBUCTCKOTO COKpAICHUS ITUHBI
aTa Qurypa usMeHser cBoro ¢opmy. Kak oHa OymeT BBHIMJISIETH IS

HETOABMYKHOTO HaOJIoaTeN s, €Cll KOpaOiib IBMKETCS B HAIPABJICHUH,
—

yKa3aHHOM Ha PHUCYHKE CTPEJIKOM, CO CKOpPOCThIO, CPaBHUMOM CO
CKOPOCTBIO cBeTa?

DA 2)B 3)C

9.Ha PHUCYHKE IPCACTABJICH Fpa(l)I/IK pacipeaciacHud MOJICKYII UACAIBHOTO I'a3a 10 BCIIMYMHAM

. dN
ckopoctell (pacnpenenenue Makcsenna) , rae  f,(v)=—— nond

L) Ndv
S, MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOYEHbI B MHTEPBAJIE CKOPOCTEH OT V
70 V + dv B pacuere Ha €IMHUILY 3TOTO MHTEpBaia. 3alITPHXOBaHHAS
S, wiomanae S; B HMHTEpBaje CKopocTed dv; B JBa pasza Ooiblie
0 B v 3alITPUXOBAHHOM TUIOMIAIN Sy B MHTEPBAIE CKOPOCTEH dv, .
dy v DTO 0O3HAYaeT, 4To AJs 3TUX JBYX MHTEPBAJIOB CKOpPOCTEH B JBa pasa
paznuyaroTcs
1) cyMmMapHasi KWHETHYECKast SHEPTUS MOJIEKYIT 2) KOJINYECTBO MOJIEKYJ
3) cyMMa BEITMYHH UMITYJIbCOB MOJIEKYI 4) He XBaTaeT JaHHBIX
10.Tpu nneanpHBIX ra3a — OJHOATOMHBIHN, IByXaTOMHBIM U MHOTOATOMHBIN — p
HMMEIOT OJIMHAKOBOE HaYaIbHOE JIaBIIEHUE Py U 00BEM V( U COBEPIIAIOT pt-
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nporece aanabaTuueckoro pacmupenus. KpuBbie 3TUX MpoIeccoB MOKa3aHbl HA
p-V —auarpamme. Pacuinpenuro IByXaTOMHOIO ra3a COOTBETCTBYET KPUBAs:

a)l 06)2 B)3 r)npuagnabaTuyeckoM PaCIIUPEHUU P JOJDKHO PACTH U TIOATOMY
MpUBEJICHHBIC I'PA()UKN HEBEPHBI

11.Ha pucyHke npejcraBieH NpsMOM LMK TEIUIOBOM MallIMHbI B KOOPAMHATAX T

T —S, rne T —repMmoinHaMuyecKasi TEMIIEpaTypa, S —IHTPONUS. YKaKUTe - 2
Y4aCTKH, Ha KOTOPBIX TEIJIO [IOCTYINAET B paboyee TeJIO MAIlIUHbI OT 1<|
HarpeBaresel, 1 y4acTKH, IIe TEIUIO OTJAECTCS XOJIOAUIBHUKY: 3 s

a) 12,31 —moctynaer; 23 —oTmaercs
06) 12 —mnocrymaer; 23,31 —oTmaercs
B) 12 —mnocrymaer; 31— otTaaercs r) 31 —mnocrymaer; 23 —otnaercs

12 M neanbHBIN Ta3 COBEPIIACT IUKIMYECKUN mTporiecc 1-2-3-1, kak moka3aHo Ha pUCYHKE, TJIie
1% nporecchl 1-2 - nzobapuyeckwid, 2-3 - H30Xopuyeckwuid, a 3-1 -

1 2 annabaTHYeCKUi.
I [Tmomane 52 ¢urypsr 1-2-3 pasna 10 [Ix. Ha ygactke 3-1 BHyTpeHHsIs
| SHEprus rasa ypeauumiach Ha 15 JIxk.
! 51 3 [Tnomans gurypsr 1-2-B-A paBHa...
A B V

a)Sbx 06)10x B)15Ix T1)25 %

13.Hebonpimoe Teno Ha mpyKUHE HAYaJIo ABUKEHUE U3 TTOJI0KEHUS PABHOBECHUS 10 3aKOHY

. o o 5T
x = Asin(ot) . Kakoii myTs NpoieT 3To TeI0 OT Havalia JABMKEHHS 3a BpeMs t = 5 roe T—

nepuo/ KojieGaHui?

a) @ 0) A[Z—%J B) A[Z+%J r) A[l+%}

14.YeTpipexmMepHOE MTPOCTPAHCTBO MUHKOBCKOTO. PelsITUBUCTCKUE MHBAPUAHTHI (4-X BEKTOPHI).
NuTepBai. CBsi3b peNsTUBUCTCKOM SHEPTUU U UMITYJIbCA (4-X BEKTOP SHEPTrHU-UMITYJIHCA)

IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BONIPOCOB /IJIf1 OlleHKU ¢)OPMHUPOBAHHOCTH

komnereHuu OIIK-1 (koHTpoJMpyeMblii HHANKATOP AocTHKeHusl KomneTeHunu OIIK-
1.2)

1.KameHb OpoCHIIM O] YTIIOM K TOPU30HTY €O cKopocThio Vo. Ero Tpaekropusi B 0JTHOPOTHOM
MoJie TsDKeCTH u300pakeHa Ha pucyHke. CompoTuBieHHs BO3qyxa HeT. B BepxHell Touke
TpaekTopuu C CKOPOCTh KaMHsS JOCTUTaeT MHUHHMYMa, MO3TOMY MOXXHO YTBEpXkKIAaTh, 4YTO B
touke C:

1) moyHOE ycKOpeHHEe KaMHS CTAHOBHUTCS PaBHBIM HYITIO

2) TaHT€HIIMATBFHOE YCKOPEHNE KaMHS CTAHOBUTCS PaBHBIM HYIIIO

3) HOpMaJbHOE YCKOPEHHE KaMHSI CTAHOBHUTCSI PAaBHBIM HYITIO

2. H3-3a HEUCNPaBHOCTH MOTOpa BEIMYMHA CKOPOCTH aBTOMOOWIIS
CHHYCOUAJIbHO HM3MEHsUIaCh BO BPEMEHH, KaK IMOKa3aHO Ha Tpaduke F
3apucumoctd V(t). B HEKOTOpBIE MOMEHT TOJbeMa IO Y4YacTy Iyrd
pe3yJbTUPYIOIIasl BCEX CHII, JCHCTBYIONIMX HAa aBTOMOOWJb, ObLIa
HampaBjCHa TaK, KaK MOKAa3aHO HAa PUCYHKE. YKaKUTE ITOT MOMEHT
BpeMeHU? Dty 2)t> 3)ts 4)ts 5) HeT Takoro MOMeHTa

v

ottty t



3.1umuaap ¢ maccoit m=0,3kr U C paguycoM R=0,5m 0e3 HavanbHOI
CKOpOCTH M 0€3 IMPOCKaIb3bIBAHUS CKAaTBHIBAETCA C BHICOTBI h=1M (CM. pHC.).

g =10 w/c?. B HmkHeli Touke A KHMHETHYECKas SHEPTHUs €ro BPaIaTeIbHOTO

ABWIKCHUS paBHA:

a) 1 JIx0) 1,5 JIxs) 2 Jxr) 3 JIx

4.Tlnanera Maccoil m JABHOXKETCS MO SJUIMNITUYECKONW OpOUTE, B OJTHOM U3 m
(hOKyCOB KOTOPOW HAXOTUTCS 3B€3/1a MacChl M . T — paauyc-BeKTOP IJIAHETHI
(cM.pucyHoK). BeiOepuTe npaBuiIbHOE YTBEPKICHUE:

a) BEJINYMHA MOMEHTA UMITYJIbCa TJIAHEThl OTHOCUTENIBHO IIEHTPa 3BE3/1bl HE

U3MEHSIETCS MPH IBUKEHUH TIJIAHETHI TI0 OpOuTe

0) BeTMYMHA MOMEHTA CUJIbI TSTOTEHUSI, IEMCTBYIOLIETO Ha MJIAHETY OTHOCUTENBHO LIEHTPA
3BE3/Ibl, JOCTUTAET MAaKCUMyMa B TOUKE HAUOOJIBIIEr0 yAaJIeHUs! INIAHETHI OT 3BE3/bl

B) BEKTOP MOMEHTA CUJIbl TATOTEHUS, IEHCTBYIOLIEH Ha MJIaHETy (OTHOCUTENBLHO LIEHTpa
3B€3/Ibl), HAMPABJICH MEPIEHIUKYISIPHO IIIOCKOCTH OPOUTHI IJIAHETHI

I') BEIMYMHA MOMEHTA CHJIbI TSATOTEHHMS, IEHCTBYIOLIET0 Ha IJIAHETY OTHOCUTENBLHO LIEHTpPa
3BE3/Ibl, JOCTUTaeT MAaKCUMyMa B TOUKE HAUMEHBIIIETO YAaJCHUs IJIaHEThl OT 3BE3/IbI
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5.13 )ecTu BeIpe3ay TpH OJIMHAKOBBIC JIETaIN B BUJE dJIuIica. JIBe aeTanu pa3pesanu
MOTI0JIaM BJIOJIb PA3HBIX OCE CUMMETPUU. 3aTEM BCE YACTH
o TN [3 OTOJIBUHYJIM JIPYT OT JPYyra Ha OJJMHAKOBOE PACCTOSIHUE U
T paccTaBWIM CUMMETPUYHO OTHOCUTENBHO ocu OQ' (cM. puc.).
j Bri6epuTe npaBuiIbHOE COOTHOIIIEHUE MEXy MOMEHTAMH HHEPIIUN
3TUX Aetaner orHocureasHo ocu OO,
a) li<ly<lg 0) l1<ly=13  B) l;>1,>1;3 r) ly=1y>I3

Iy Iy I3

6./luck panuyca R HauMHaeT BpaliaTbCs U3 COCTOSHUS MOKOSI B TOPU3OHTANIBHOM MJIOCKOCTH
@, pan/c BOKPYT OCH Z, IPOXOIALIEH NMEePIEHAUKYIISIPHO €To MI0CKOCTH

5 4epe3 ero MEeHTP. 3aBUCUMOCTh MPOSKIIUH YTIIOBOM CKOPOCTH OT
01 BPEMEHHU MO0Ka3aHa Ha rpaduke. Bo CKOJIbKO pa3 OTINYAIOTCS
0 2& RRAR: > . BEJMUMHbI TAHTCHITHATBHBIX YCKOpPEHUI TOUKHU Ha Kparo JcKa B
oL LA [JT]° MOMEHTBI BpeMeHH =2 C U tp =7 ¢?
\\__.__ a)B2pa3a 0)B4paza B)o0a paBHBI HYIIO
- T') TPYIHO OTIPEACTUTh TOYHO

7.CKOPOCTb YaCTHILI U3MEHSAETCS BO BPEMEHM I10 3aKOHY V =5t-T +12t-7 .
quy paBHA BCJIMYWNHA TAHI'CHIIUAJIBHOI'O YCKOPCHUA YaCTUIBI B MOMCHT BPECMCHU t=1c¢?
a) 26 m/c®> 6) 13 m/c® B) 17 m/c® T) 34 wm/c?

IlepeyeHb KOHTPOIBHBIX 3aaHUI M (MJIH) BONPOCOB /ISl OCHKH C(hOPMHUPOBAHHOCTH
komnereHun OIIK-1 (koHTpo/IMpyemMblii HHAMKATOP AocTH:KeHUs komneTeHuun OIIK-

1.3)
8.Ha Oopry kocmuueckoro kopaOinsi HaHeceHa »5MOineMa B BHJE
reoMeTpudeckoi purypsl. M3-3a penITHBHCTCKOTO COKpAICHHS JUTHHBI
aTa (urypa usMmeHser coro ¢opmy. Kak oHa Oymer BBIMISACTH IS
HETIOIBMYKHOTO HAOJIOATeNs, €CIM KOpadib JBIKETCS B HAIpaBJICHHH,
YKa3aHHOM Ha DHCYHKE CTPEIKOH, CO CKOPOCTBIO, CPAaBHHMOH €O  ——_
CKOPOCTbIO cBeTa? @

DA 2)B  3)C



9.Ha pucynke npencrasieH rpaduk pacnpeaeieHus MOJICKYJ HACANbHOTO Ta3a Mo BEJIMYMHAM

o dN
7 ckopoctedl (pacnpenenenne Makcsemwna) , rae  f,(v)=—— gons
M(V) Ndv
S MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOYEHBI B MHTEPBAJIE CKOPOCTEH OT V
70 V + dv B pacuere Ha €IMHUILY 3TOTO MHTEpBaja. 3alITPHUXOBaHHAS
S, wiomanas Si B HWHTEpBale CKopocTeil dv; B 1Ba pasza Oombiie
\ o .
0 2L L 3aITPUXOBAHHOM IJIOMIAIU Sz B MHTEPBAJIE CKOPOCTEH dv; .
dv, dv o
1 DTO O3HaYaeT, YTO Ui ATHX ABYX MHTEPBAJIOB CKOPOCTEH B JIBa pasa
paznuyaroTcs
1) cyMmMapHasi KWHETHYECKast SHEPTUS MOJIEKY]I  2) KOJIMYECTBO MOJIEKYJI
CyMMa BEJIMYMH HMITYJIHCOB MOJIEKYIT HE XBaTaeT JaHHBIX
3) cym y y 4

10.Tpu naeanbHBIX Ta3a — OAHOATOMHEBIH, IByXaTOMHBIH 1 MHOTOQTOMHBIN —
UMEIOT OJIMHAKOBOE HAYaJILHOE JABJICHHE Py U 00BEM V( M COBEPILAIOT

IpoLecc aanadaTuyeckoro pacmupenus. Kpusble 3TUX MpOIECCOB MOKa3aHbl HA
p-V —auarpamme. Pacmmpenunro 1ByXaTOMHOTO ra3a COOTBETCTBYET KPHBAs:

a)l ©0)2 B)3 r)npuagnabaTuyecKOM PaCIIUPEHUH P JODKHO PacTH U
MMOATOMY TIPUBEJICHHBIC TpadUKi HEBEPHBI

11.Ha pucyHke mpejcraBieH NpsMOi LUK TEIUIOBOM MalIuHbI B KOOPAMHATAX

T —S, rne T —repmoinHaMuyeckasl TeMIepaTypa, S —dHTPONus. YKaxKuTe
YUYacCTKH, Ha KOTOPBIX TEIJIO MOCTYMAET B paboyee TeN0 MALIUHbI OT
HarpeBartesel, 1 y4acTKH, I'/ie TENJIO OTJAETCS XOJIOUIbHUKY:

a) 12,31 —moctynaer; 23 —oTaaercs

06) 12 —mnocrymaer; 23,31 —oTmaercs

B) 12 —mocrymaer; 31— oTmaercs r) 31 -—mocrynaer; 23 — oTrmaercs

1
2
3

12 . neanpHblii Ta3 cOBEpIIACT MUKINYECKUH mporecce 1-2-3-1, kak moka3aHo Ha PUCYHKE, IIe

P npoiiecchl 1-2 - n3o6apuyeckuid, 2-3 - N30XOpUUYeCKuid, a 3-1 -

1 2 anna0aTUYECKUIL.

|

|

| < SHEprus rasza ypeauuwiach Ha 15 JIx.
! 1 3 [Tnomanpe puryper 1-2-B-A paBHa...
A B V

a)Sbx 06)10Ix B) 15 Ix T1)25/x

[lnomane 52 burypsr 1-2-3 pasna 10 [Ix. Ha ygactke 3-1 BHyTpeHHsIs

13.HeOob1oe Te10 Ha MPY>KUHEC HAYAJIO ABUIKCHUC U3 IMOJIOKCHHUA PAaBHOBECHS 110 3aKOHY

. o o 5T
x = Asin(ot). Kakoii myTs npoieT 3To Teo OT Havaa JABMKEHHs 33 BpeMs t = 5 rae T—

nepuoJ Konebanuii?

a @ 0) A(Z—%J B) A(2+%J T) A[1+%J

2

14.YetbIipexMepHOE MPOCTPAaHCTBO MHUHKOBCKOTO. PensaTuBrUCTCKIE HHBApUAHTHI (4-X BEKTOPHI).
NuTepBai. CBs3b pENATUBUCTCKON SHEPTUU U UMITyJIbCa (4-X BEKTOP SHEPTHU-UMITYJIbCA)

3 cemecTp
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IlepeyeHb KOHTPOJILHBIX 3aJaHUI U (MJIM) BONPOCOB /1JIsl OLIEHKHU
cpopmupoBannocTukomnerenuu OIK-2

1.DnexTpudeckoe mose co3IaHo TOYSYHBIMU 3apsiaaMu (1 ¥ Q2. Ecu g1 = +¢, 2 =— 20, a

4 q, 2 paccTosiHue MEXIy 3apsaaMu U OT (2 10 Touku C paBHO @, TO BEKTOP
o ; HAIPSKEHHOCTH 1oJisi B Touke C OpUEHTUPOBAH B HANPABIICHUH ...
a ¢ yv,7 a)l; 6)2; B)3; r)4; 1) pasen 0

2.Toueunslii 3apsia +20 HaXOUTCA B EHTpe cheprudeckoit moBepxHocTH. Eciu 1o0aBuTh 3apsia
— ( 3a npeaenamu chepbl, TO HOTOK BEKTOPA HANPSKEHHOCTH JIEKTPOCTATHIECKOTO TI0JIs E
4yepe3 MOBEPXHOCTH CheEpHI ...

a) yMEeHbIIUTCA B 2 pa3za; 0) ymeHbIIuTcs B 1,5 pasa;

B) HE U3MEHUTCS; ) craHeT paBHbIM 0

3.B  HekoTopolt  00JIaCTH  MPOCTPAHCTBA  CO3JIAHO
AIIEKTPOCTATUYECKOE  TOJIe, BEKTOpP  HAINPSDKEHHOCTH
P(x1,y1) HanpaBiieH npoTuB ocu x. Kakas 3aBHCHMOCTb
5JIEKTPUYECKOTO MONs OT KOOPAMHAT  ¢(X,y) MOMKET

KOTOPOro B TOYKE
nHoTCHIKaa
COOTBCTCTBOBATH

TaKOMY HAIIPABJICHUIO HANIPSHKCHHOCTU?
1) p=4x* 2) ¢=3y* 3) ¢=-3x* 4) ¢=3x%+4y?

4.21Ba OHHOpOJIHI)IX HI/IJ'II/IHI[pa OJIHHaKOBOﬁ JJINHBI, HO pa3Horo CCUCHUA U3 OAMHAKOBOI'O
Marepuaa MoIKJII0YEHBI TapaJlJIeIbHO K UICTOYHUKY TTOCTOSTHHOTO HAMPSDKCHHUSL.
UTO MOXHO CKa3aTh O COOTHOIIEHUU MEXIY BETUIMHAMU HAMIPSKEHHOCTEH
AJIEKTPUYECKOTO MOJIS B UIUHIpE A U B mrinHApe B?

a) Ex=Eg 0) Ex>Eg B) Ep<Eg

r) Mcxons u3 pucyHka, Helb3s cKa3aTh onpeneiaeHHo. Hamo 3HaTh TouHOE
COOTHOIIICHUE MEXKIY IJTUHON U TUIOMABI0 IAIUHAPA.

5.B HEeKOTOpO# 3aMKHYTOM LIEIHU CYIIECTBYET Y4aCTOK, COCTOSIINN U3 TPEX PE3UCTOPOB,

COEIMHEHHBIX NOCIIEI0BATENbHO. B TOuKax coennHeHus
A2OM B 30M  40M
o | | | | [} pesucropoB A u C U3BECTHBI IOTCHLHAIBL ¢p U oc (CM.
¢-2B ¢ 5B puc.). PazHocTh MOTEHINANIOB ¢g —¢@p PaBHA...
a)-42B 0)4,2B B) 7B r)-7B
6.B snekTpuueckoil cxeme, OKa3aHHOW HAa PUCYHKE, R, =R, =100M, £ Ry
g, =10 B, &3 =20 B. BHyTpeHHHE CONPOTUBIEHUS HCTOYHUKOB TOKA PABHBI L
nymo. Kakosa Beanunna 9/[C uCTOUYHUKA TOKA &4 , €CIIU YEPE3 PEIUCTOP Ry €2 Sy
R, mpoTekaet Tok 0,5 A crnpaBa HalieBoO? e R
a)25B 6)10B 8 5B 1) 15B T
=

7.Kak JUIIOJIb BEACT ce0s B OJHOPOJHOM SJICKTPHUYCCKOM II0JIC, €CJIIN YUECTh, UYTO OH 06J1a1[aeT
MOMCHTOM I/IHepI_II/II/I? BYI[GT JIX ABUTATHCA OAUIIOJIb B HECOAHOPOJHOM nosie? O60CHOBATE. HpI/I
KaKOM PACIOJIOKCHUN JUIIOJIA B JICKTPUYICCKOM II0JIC Y HETO 6y,[[eT HanOOJIbIIIas SHEPrugd
B3aHMOJICHCTBHUS C rojem? O00CHOBATD.

8.
L 1 Ti Iz MarHuTHo€ I0JI€ CO3JaHO ABYMs JVIMHHBIMH IapaJlJICIbHBIMU
O; a l 3 ra & IIPOBOJHUKAMHU C TOKaMHU (F71 |2, PacioJI0KCHHBIMI

4

NEPIEHAUKYIAPHO IUIOCKOCTH yeprexa. Eciu 11 = Iz, To BekTop B
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HHIYKIIUH PE3YJIbTHPYIOMIETO OIS B TOUKE A HaIrpaBJieH ...
a)l; 0)2; B)3; r4;, n) B=0

9.Ha pucyHke ykazaHbl TPA€KTOPUH 3aPSHKEHHBIX YaCTHII, UMEIOIIUX 2 o
OJIMHAKOBYIO CKOPOCTh M BJIETAIONINX B OJHOPOJIHOE MarHUTHOE TIOJIE, /\m
NEPIIEHANKYIISIPHOE TUIOCKOCTH YepTeska. [Ipu 3ToM ynenbHbIe 3apsiibl s g 304
yactun 1 u4 ...
a) AL ; 0) &% ; B) G| % ; 1) HE XBaTaeT JaHHbIX;

my My my my my My

10.B o1HOM MIIOCKOCTH JI€KaT NPSAMOM MPOBO/I, IO KOTOPOMY TE€UYET MOCTOSIHHBIN TOK, U IO
A pasHble CTOPOHBI OT HETO MpoBoAdLIMe Koyiblia A 1 B. B HEKOTOpBIit MOMEHT

! MIPOBOJ] C TOKOM HayaJld OBOPAYUBAaTh MOYACOBOM CTPEJIKE BOKPYT OCH,

NEePIEeHANKYIIIPHOM TUNIOCKOCTH U IPOXOJIAIIEH Yepe3 cepeHy OTpe3Ka,

@ COEMHSIONIEr0 HEHTPBI KoJiel. IloTeder au 31eKTpuyecKknid TOK 1o KOJabLam
i U, €CJIM J]a, TO B KAKUE CTOPOHBI?

a) B xonpuax A u B notreueT npoTuB 4acOBOM CTpPENKU
6) B xonbiax A u B norteder o yacoBoii cTpenke

B) B kosbiie B - mo yacoBoii cTpenke, a B KOJbIE A - IPOTHUB YaCOBOM CTPENIKU
r) B xonbie A - mo yacoBoii cTpernke, a B KoJblie B - mpoTuB 4acoBoil crpenku

11.B karyike ¢ UHAYKTUBHOCTBIO L= 1 I'H TeueT TOK, N3MEHSIOMHUICA CO BpEMEHEM TaK, KaK

La MoKa3zaHo Ha pucyHke. Haiitu Mmoayns cpeanero 3Hauenusa 3J1C camouHyKuu
4r- B MHTEpBAJIC BPEMEHU
) ort1=10 o t2= 15 c.

0 10 20 tc a) 0,8 B; 6) 0,3 B; B) O,2 B; F) 0;

12.Ha pucynke nzo0pakeHa pe3oHaHCHas KpUBasi UIsl TOKa B K0J1e0aTeIbHOM A
KOHTYpE, COCTOSILEro U3 KOHAEHCATOpa ¢ eMKOCThI0 C, KaTYIIKH C
MHIYKTUBHOCTBIO L 1 pesucropa ¢ conpoTtusienueM R.

100 @,c
Ecmu R =50 Owm, To emkocth C paBHa:
a) 2 Mk®; 0) 50 mx®; B)20 Mmx®d; T)HE XBaTaeT JAHHBIX
13.Ha pucyHke mokasaHa OpUeHTaIUsl BEKTOPOB HAMPSKEHHOCTHU IEKTPUUECKOTO (E) Z49
- . . . 3
Y MarHUTHOTO (H ) noJiel B 3JIEKTPOMarHUTHOM BoJiHE. BOTHOBOM BEKTOP
OpUEHTHPOBAH B HAMPABJICHHH ... x5 £
1

a)l; 06)2; B)3; N4
14.Tox cMmerienus. YpaBHeHUs: MakcBesia 1Isl 3JIeKTPOMAarHUTHOTO MOJIs (B MHTETPaIbHOM U

middepennansHoi popme).

IlepeyeHb KOHTPOIBHBIX 3a1aHUI M (MJIM) BONIPOCOB /ISl OEHKH ¢()OPMUPOBAHHOCTH
komnereHun OIIK-1 (koHTpo/IMpyeMblii HHAMKATOP AocTH:KeHUs komneTeHun OITK-

1.2)
1.DneKTpUUECKOE MOJIE CO3aH0 TOYEUHBIMU 3apsaaMu (1 u Qz. Eciu g1 = +0, Q2 = — 20, a
4, 9, . 2
@ - C
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paccTosiHUE MEXy 3apsaaMu U oT (2 A0 Touku C paBHO @, TO BEKTOP HANPSKEHHOCTH IOJIS B
Touke C OPUEHTHPOBAH B HAIIPABJICHUU ...

a)1; 6)2; B)3; r)4; n)pasen 0

2.Toueunslif 3apsia +20 HaXOUTCA B EHTpe cheprudeckoit moBepxHocTH. Eciu 1o6aBuTh 3apsia
— ( 3a npeaenamu chepbl, TO HOTOK BEKTOPA HANPSKEHHOCTH JIEKTPOCTATHIECKOTO TI0JIs E
gepes MOBEPXHOCTH cepHr ...

a) yMeHbIIUTCA B 2 pa3za; 0) ymeHbluuTes B 1,5 pasa;

B) HE U3MEHUTCS; r) craHeT paBHbIM 0

3.B  HekoTopolt  00JIacTH  MPOCTPAHCTBA  CO3JIAHO
AIIEKTPOCTATUYECKOE  TOJIe, BEKTOpP  HAINPSDKEHHOCTH
P(x1,y1) HanpaBiieH npoTuB ocu x. Kakas 3aBHCHMOCTB
5JIEKTPUYECKOTO MHOIS OT KOOPAMHAT  ¢(X,y) MOMKET

KOTOPOTO B TOYKE
[OTEHIHAlIa
COOTBETCTBOBATH
TAKOMY HalpaBJICHUIO HAITPSHKEHHOCTH?

1) p=4ax* 2) ¢=3y? 3) 9=-3x*> 4) ¢=3x%+4y?

4.J1Ba OTHOPOIHBIX LUJIMHPA OJMHAKOBOW JJIMHBI, HO PA3HOTO CEYEHUS U3 OJUHAKOBOTO
MaTepuaia noJAKII0YEHbI MAPAIIIETbHO K HCTOUHUKY TOCTOSIHHOTO HAIPSKEHHUS.
YTo MOKHO CKa3aTh O COOTHOIIIEHUU MEK]1y BETMUYNHAMU HANPSHKEHHOCTEN
AJIEKTPUYECKOTO MOJISI B UIUHIpE A U B ruHApe B?

a) Ex=Eg 0) Ex>Eg  B) Ep<Ep

r) Mcxons u3 pucyHka, Helb3s cKa3aTh onpeneiaeHHo. Hamo 3HaTh TouHOE
COOTHOIIIEHUE MEXKTYy IJTMHOWN M TUIOIIAIbIO IUIIMHIpA.

5.B HEKOTOpO# 3aMKHYTOM LIENH CYIIECTBYET YYaCTOK, COCTOSIIUNA U3 TPEX PE3UCTOPOB,
40M | COEIMHEHHBIX MOcie10BaTeNIbHO. B Toukax coennHeHus

4 2 OM B‘?)OM C

o | | | | [} pesucropos A i C U3BECTHBI IOTCHIMAIBL ¢p U oc (CM.
¢-2B ¢ 5B puc.). PazHocTh MOTEHINATIOB ¢ —¢@p PaBHA...
a)-42B 0)4,2B B) 7B r)-7B
6.B snektpuueckoit cxeme, MOKa3aHHOM HA PUCYHKE, R, =R, =100M, £ Ry
g, =10 B, &3 =20 B. BHyTpeHHHE CONPOTUBICHUS HCTOYHUKOB TOKA PABHBI L
€2 €
Hymo. Kakosa BennunHa O/1C uCTOUYHMKA TOKA &4 , €CIIU YEPE3 PEIUCTOP Ry !
R, mpoTekaet Tok 0,5 A crnpaBa HajieBoO? e R
a)25B 6)10B B)5B 1) 15B T
=

7.Kak numnons BeneT ce0s B OTHOPOJAHOM IEKTPHUUECKOM TOJIe, €CTIU YU4eCTh, YTO OH 001a1aeT
MOMEHTOM uHepuuu? byneT nmu ABUratbes TUmnojib B HeoJHOpoHOM moJie? O6ocHoBaTh. [Ipu
KaKOM PacCroJI0KEHUH JTUTIONS B AIEKTPUIECKOM I0JI€ y HEero OyAeT HauOobIast SHeprus
B3auMoieicTBuA ¢ moeM? O00CHOBATE.

IlepeyeHb KOHTPOIBHBIX 3aaHUI M (MJIH) BONPOCOB JIsl OLCHKH C()OPMHUPOBAHHOCTH

komnereHun OIIK-1 (koHTpo/IMpyeMblii HHAMKATOP AocTH:KeHUs komneTeHuun OITK-
1.3)

8.MarHuTHOE 10JI€ CO3/IaHO ABYMsI JUIMHHBIMU TapalIeIbHBIMU MPOBOAHUKAMH C TOKaMH |1 1

I ) T/i I, 2, PaCIIOJI0KEHHBIMH NEPIEHAUKYIPHO ILIOCKOCTA 1EPTEXkA. Ecmu 11

O IRE & =2, TO BeKTOp B MHIYKUIUU pe3yabTHPYIOLIETO MO B TOUKE A
@M a HAaIpaBJIEH ...
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a)l; 06)2; B)3; 14, 01 B=0

9.Ha pucyHke yka3zaHbl TPACKTOPUH 3aPSKCHHBIX YaCTHUII, UMEIOIIIHX 2 o5
OJINHAKOBYIO CKOPOCTh U BIIETAIOIIUX B OJTHOPOJIHOC MarHUTHOE TIOJIE, /\%\
MEPICHIUKYIIIPHOE IIOCKOCTH YepTeka. [Ipu 3ToM ynenbHbIe 3apsiabl I Iy 304
gactuiy 1 u 4 ...
a) Q)9 ; 0) S |9 ; B) S |9a ; 1) HE XBaTaeT JaHHBIX;

my My my my my My

10.B o1HOM TJIOCKOCTH JI€KAT NPSIMON IIPOBO/I, IO KOTOPOMY TE€UET MOCTOSIHHBIN TOK, U O
A pa3HbIe CTOPOHBI OT HErO MpoBoAdIIME Koyiblia A 1 B. B HEKOTOpBIiII MOMEHT

y IIPOBOJI C TOKOM Ha4yaJId TIOBOPAYNBATH MOYACOBOM CTPEIIKE BOKPYT OCH,

NEPIEHIUKYIIPHON INIOCKOCTH U MPOXOJALIEN Yepe3 CEpENHY OTPE3Ka,

@ COEMHSIONIEr0 HEHTPHI KoJiel. IToTeder au 31eKTpuyecKnid TOK 1o KOJabLam
' U, €CJIM J]a, TO B KAKUE CTOPOHBI?

a) B xonpuax A u B notreueT npoTuB 4acOBOM CTpPENKU
6) B xonbriax A u B norteder o yacoBoii cTpenke

B) B konbiie B - mo yacoBoii cTpeske, a B KOJbIE A - IPOTHUB YaCOBOM CTPENIKH
r) B xonbie A - mo yacoBoii cTpernke, a B KoJblie B - mpoTuB 4acoBoil crpenku

11.B karyike ¢ UHAYKTUBHOCTBIO L= 1 I'H TeueT TOK, N3MEHSIOMHUICA CO BpEMEHEM TaK, KaK

La MoKa3zaHo Ha pucyHke. Haittu Mmoayne cpennero 3Hauenus 91C caMOMHIYKIIUN
41 B MHTEPBAJIE BPEMEHU
2 ort1=10 o t2= 15 c.

o 10 20 tc a)0,8B; 6)0,3B; B)0,2B; 1)0;

12.Ha pucynke n300pakeHa pe30HaHCHAs KpUBas Il TOKA B KOJIeOATETHHOM A
KOHTYpE, COCTOSIIECTO U3 KOHJICHCATOpa ¢ eMKOCThIO C, KaTYIIKH ¢
WHAYKTHBHOCTBIO L 1 pe3ucTopa ¢ conpoTuBiicHHEM R.

100 ®,c¢?!
Ecmu R =50 Owm, To emkocth C paBHa:
a) 2 Mk®; 0) 50 mx®; B)20 Mmx®d; T)HE XBaTaeT JAHHBIX
13.Ha pucyHke mokasaHa OpUeHTaIUsl BEKTOPOB HAMPSKEHHOCTHU dIEKTPUUECKOTO (E) Z4y
- . . . 3
Y MarHUTHOTO (H ) HoJiel B 3JIEKTPOMarHUTHOM BoJiHE. BoTHOBOM BekTOP
OpUEHTUPOBAH B HAIPABICHUH ... 7 £
1

a)l; 6)2; B)3; N4
14.Tok cmernenus. YpaBHeHus: MakcBeiia ISt 3JIeKTPOMarHUTHOTO TI0JIS (B MHTETPaJIbHON
middepennnansHoi popme).

4 cemecTp

IlepeyeHb KOHTPOIBHBIX 3aaHNI M (MJIH) BONPOCOB /ISl OEHKH C(hOPMHUPOBAHHOCTH
komnereHun OIIK-1 (koHTpoOIMpyeMbli HHAMKATOP A0cTHReHUs: komneTeHun OITK-
1.1)
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1.Ha nupakiimoHHYIO PEMIETKY C OCTOSHHOM perieTky d 1 MUPUHON KaXKIOH IeH & TajgaeT
MOHOXPOMAaTHYECKUI CBET C JUIMHOW BOJHBI A. 32 PEIIETKOM YCTAHOBJICH YKPaH, IJe
Habmroaercst nuarepdepennnonnas kapruua. CriekTp M-ro nopsijka He BUACH, T.K. €T0
MIOJIOKEHHE COBIAACT C MOJIOKEHHEM AU(DPAKIIMOHHOTO MUHUMYMA. J[ITMHY BOJIHBI A
MaJIAIOIIET0 CBETa YBEIIMYMBAIOT, He MeHsis a U d. [Tpu aToM cniekTp M-To mopsiaka ...:

a) CMECTUTCS K LIEHTPY U CTaHET BUJIEH 0) CMeCTHTCS OT IIEHTpa M CTAHET BUJICH

B) He OyJeT BHJIEH, T.K. IO-TIPEXKHEMY €r0 HOJIOKEHHE OyIeT COBMAIATh C MOJI0KEHUEM
T(paKIMOHHOTO MUHIMYMa

I') IO-TIPeXKHEMY He OyIIeT BHJICH, TOCKOIBbKY M TU(PPAKIIMOHHBI MUHIUMYM, U CIIEKTP M-TO
MOPsAKAa OJAWHAKOBO CABHHYTCS OT IIEHTPa HHTEPPEPEHIIMOHHON KapTHHBI

2. [Maparomumii Ha MOJSPU3ATOP JIyd CBETA MPEACTABIISACT U3 ceOs cMeCh JTydeit
IJI0CKOIOJIIPU30BAHHOTO U €CTECTBEHHOI'O CBETa C MUHTEHCUBHOCTSMHU COOTBETCTBEHHO |4 H 5.

C nmomo11bI0 NOJAPU3aTOPa MOKHO UCCIIEIOBATh UHTEHCUBHOCTD MPOLIE/NIETO CBETA.
MuHuManbHast UHTEHCUBHOCTD MPOIIEIIET0 CBETa OKa3aJlach paBHOM |, . UemMy paBHa

WHTEHCHUBHOCTH TAJIAIOIIETO JIyda IMOJSIPU30BAaHHOTO CBeTa |y ?

a) He XBaTaeT JaHHBIX 0) 1y = Imin B) I =2lmin  T) lo=1lpin/2

3.Benbrit cBeT majaeT HOPMAJILHO Ha TUIOCKYIO MPETPay ¢ OTBEPCTHEM. 3a

nperpanoi Ha ynanenun | ycTaHoBIIeH mapayuiebHbIN KpaH. B meHTpe oser

skpana O u3-3a AudPaKIUK CBETa Ha OTBEPCTHH HAOIIOMaeTCd MAKCUMyM ~ —= ¢ | o

OCBEIIEHHOCTH TOTY0OT0 CBeTa. DKpaH HAUMHAIOT MPUJIBUTATh K Mperpaje. —=
HBCT IIATHA B OCHTPE SKpaHa MOXKET MEHATHCA TaK:

a) CHHUUN CMEHSETCS KEIThIM

0) 3eJICHBIN CMEHSIETCS KPACHBIM B) COXpaHseTcs royryooi

T') IpY MaJIeHIIeM rmepeMenieHny 3kpana B Touke O MosBIsieTcss TEMHOE TISITHO
4.Br16epuTe MpaBWILHBIN rpaduK 3aBUCUMOCTH KHHETHYECKOM SHEPTUH E iy BBIOUTOTO TIPH

dhoTorddexTe IMEKTPOHA OT JUTMHBI BOJIHBI A Maatomux (OTOHOB:
a) Ewm 6) Eum B) Ewn r) Ewm

LA NG

5.Kunernueckasi sHeprusi HEpEIITUBUCTCKOIO MIPOTOHA B J[Ba pa3a 00JIbIIe KHHETUYECKOM
SHEpruu HeuTpoHa. YeMy paBHO OTHOLIEHHUE JUIMHBI BOJHBI 1€ bpoilyisi MpOTOHA K IJIMHE BOJIHBI
ne bpoiins Heiitpona? a) 1,41 6)2 B)0,709 r) 0,5

6.1TapaynenbHbIi MydoK GesIoro cBeTa ¢ JUIMHAMU BOJIH 450 am < A <750 um

nperpaga aKpal

nasiaeT Ha y3KyIO IIpopesb B IUIOCKOH Iperpase, 3a KOTOpOi yCTaHOBJIEH caer
napaJulebHbIN Tperpaje 3kpaH. LleHTpanbHblil T paKIIMOHHBI MaKCUMYM
(mudpakmoHHOE H300paKEHNE SN Ha SKpaHe):

a) MMeeT PEe3KYIO TPaHUILy U BCIOy OKpAlIeH B OENbIi IBET perpad
0) OTCYTCTBYET, Tak Kak Juisi 0eoro cBeTa An(pakoHHAas KapTHHA HE BOSHUKACT
B) HMEET Ha Kpasix Y3KYyIO PaIyKHYIO OKPAaCKy KPacHBIM IIBETOM HapyXKy

I') MMeeT Ha Kpasx Y3KYyI0 padyKHYI0 OKpacKy (hpuOJIETOBBIM L[BETOM HapyXy
7.JIazep ucnyckaer 3a enuHuIly BpemeHu N pOoTOHOB ¢ oiluHaKOBOM yactoTol v. Jlyu sazepa
1a/1aeT Ha 3epKaJIbHYI0 TOBEPXHOCTh. J[aBiIeHne, KOTOPOe OH OKa3bIBAeT HA MMOBEPXHOCTD:

a) mnponopuroHanbHO N U He 3aBHCHUT OT V 0) mnponopionansHo N/v
B) MpOHOpHHOHAIBHO Nv I') TNPOMOPIHUOHAIBHO V U HE 3aBUCHUT OT N
8.Ha pucynke cxematnyecku n300pakeHbl CTallMOHAPHbIE OPOUTHI aTOMa
BOJIOPO/Ia COTJIacCHO Moienn bopa, a Takxke ycIoBHO N300paXKeHbI MePeX0/Ibl
3JIEKTPOHA C OJIHOM CTallMOHAPHOM OPOUTHI HA JAPYTYIO, COMPOBOXKIAIOIIUECS
ucnyckanueM (otoHa. Hanbouspiiel 1yuHe BOJIHBI UCITYILIEHHOTO (POTOHA B
cepui [lamena cOOTBETCTBYET CIEAYIOLINI Eepexol U3 TeX, YTO MPHUBEICHBI Ha

PUCYHKE:

dKpaH
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a) n=3—n=26) n=2—n=18) n=5—n=3r1) n=4—n=3

9.Kunetnueckasi SHEpTHUsl HEPEIATUBUCTCKOTO MTPOTOHA B /1B pa3a O0JIbIIE KUHETHUECKON
SHEPruu HEUTpoHA. UeMy paBHO OTHOLLIEHUE JIMHBI BOJHBI 1€ bpoilinsg npoToHa K JUIMHE BOJIHBI
ne bpotiins melitpona? a) 1,41 6)2 8)0,709 r) 0,5

10.Muxkpoyactuna ¢ Maccoil M, HaXoIAMIASACA B OJJHOMEPHOU TPSMOYTOJIBHOM U
MOTEHIIUATILHON sIME IUPUHBI L ¢ 6ECKOHEYHO BHICOKUMH CTEHKAMU, TIEPEXOIUT Ha
OCHOBHOM, CaMbIil HU3KUH PAa3pEIICHHBIN SHEPIeTUYECKUN YPOBEHD C PA3PEIICHHOTO
YPOBHS DHEPIUH, JIEKALIErO HEIOCPEACTBEHHO HAJl OCHOBHBIM. [Ipu aTOM
MUKITMYECKAst 4acTOTa ( UCIYIIEHHOTO (oTOHA Oy/IeT paBHa: It
a) mln/2m®  6) n?n/ml%  B) 3nn/2ml® 1) 3n°h/mL2

11.MHOT037EKTPOHHBIN ATOM HAXOJIUTCS BO BHEIIIHEM MArHUTHOM MOJIE, HAMPABIEHHOM BJIOJIb
ocH Z. CKOJIbKO 3JIEKTPOHOB C MPOEKIUEI BEKTOpa OpOUTAaILHOTO MOMEHTA UMITYJIbCa Ha OCh Z,
paBHOU L ; =-+/, HAXOJUTCS B MOJTHOCTHIO 3aMIOJTHEHHOU AIEKTPOHHOU 000JI0UYKE C TTaBHBIM

KBaHTOBBIM 4ncioM N = 3?

a) 1 0) 2 B) 4 r) 6

12.Ha pucynke noka3ana 001acTh CyIIeCTBOBaHUS [3 - aKTUBHBIX sep, rae Z
— HOPSAAKOBBIA HOMep 3neMeHTa, N —urciio HeMTpoHOB B siape. CritoniHas
TuHUS Z = Z COOTBETCTBYET [3 — CTaOMIIbHBIM sIIpaM, HE UCTIBITHIBAIOIINM [3
— pacniaz. BeiGeprre npaBUiIbHOE YTBEPKICHHE:

a) BoOmactu Il (Z>Zg) HemocTaToK MPOTOHOB U sJ[pa MOTYT HCIIBITHIBATH [3~
—pacmaj

0) BoOmactu Il (Z>Zg) n30bITOK IPOTOHOB U sIIpa MOTYT MCIBITHIBATH 3 —pacma

B) B oOnactu | (Z<Zp) HemoCTaTOK MPOTOHOB U SIPAa MOTYT MCIBITHIBATH [3—pacma

r) BoOnactu | (Z<Zg) u30BITOK MPOTOHOB U SIIPAa MOT'YT UCTIBITHIBATH 3 —pacmaj

13.Ykaxure 3JIeMEHTApHYIO YaCTUILy, HE MPUHUMAIOIIYIO y4acTHE B CHJIBHOM B3aUMOJICHCTBUU:
a) HEUTPOH 6) n°— Me30H B) MIOOHHOE HEHTPHHO r) OapuoH

14.CocraB u cBolicTBa aTOMHBIX siaep. Hyknonbl. CuibHOE B3aMMOACMCTBHE. DHEPIUs CBS3U
aTomHoro sapa. Jlebekr macc. DHepreTHUECKHil BBIXOJ sACpHOM peakiuu. SnepHas
sHepreTuka. TepMosiIepHbIil CUHTE3.

IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BONIPOCOB /IJIf1 OlleHKU ¢)OPMHUPOBAHHOCTH
kommnereHuu OIIK-1 (koHTpoJIMpyeMblil HHAUKATOP HocTHKeHUsE KommneTeHunu OIIK-
1.2)

1.Ha nmudpakiioHHYI0 PEIeTKY ¢ MOCTOSHHON pelieTky O U MIMPHHON KaX IO [Ien & Magaet
MOHOXPOMAaTHUYECKHUI CBET C JUIMHON BOJIHBI A. 3@ PEILIETKOM YCTaHOBJIEH 9KPaH, IJe
HabmroaeTcst uuTepdepeHnontas kaptuHa. CriekTp M-ro nopsijka He BUJIEH, T.K. €ro
II0JIO’KEHHE COBIAJAET C MOJIOKEHHEM AU(PAKIIMOHHOIO MUHUMYMA. J[ITMHY BOJIHBI A
[aJa0IIero CBeTa YBEINYMBAIOT, He MeHsis & i d. [Ipu 3ToM criekTp M-ro nopsjka ...:

a) CMECTUTCS K LIEHTPY U CTaHEeT BUJICH 0) cMecTHUTCs OT LIEHTPa U CTaHEeT BUJIEH

B) He OyJeT BUJEH, T.K. IO-TIPEKHEMY €ro MOJIOKEHHE Oy/IeT COBIAAATh C MOJIOKEHUEM
T(pPaKIIMOHHOTO MUHUMYMa

I') HO-TIPEeXHEMY He OyJIeT BUJIEH, TOCKOJIbKY M TU(PPAKIIUOHHBI MUHUMYM, U CIIEKTP M-TO
nopsiKa OAMHAKOBO CABMHYTCS OT LIEHTpa HHTEPHEPEHIIMOHHOMN KapTHUHBI

2. [Taparomumii Ha MOJIIPU3ATOP JIyd CBETa MPEACTABISAET U3 ceOs cMech JTyueit
IIJIOCKOIOJIIPU30BAHHOTO U €CTECTBEHHOI'O CBETA C UHTEHCUBHOCTSAMHU COOTBETCTBEHHO |y H 5.

C MMOMOIIBIO MOJIIPU3aTOPa MOXKHO UCCICA0BATH HHTCHCUBHOCTD MMPOMICAICTO CBETA.
MuHuMaabHas HHTEHCHUBHOCTD nmpomeaniero CB€Ta oka3ajaiacCb paBHOI\/'I Lmin - quy paBHa

MHTEHCUBHOCTD MAJAIOIIEro JyYa MOIsIPU30BaHHOTO cBeTa | ?
a) He XBaTaeT JaHHBIX 0) 1y =lnyin B) I =2lmin  T) ls=1in/2
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3.benbrii cBeT magaeT HOPMaIbHO HA TUIOCKYIO MPETpajy ¢ OTBEPCTHEM. 3a

nperpajoi Ha yianeHun | ycTaHoBIIeH nmapauiesbHbIl 3KpaH. B neHTpe caer

skpana O u3-3a nudpakimu cBETa HA OTBEPCTUU HAOMIOIACTCS MAKCUMYM ~— —= ¢ | o
OCBEIICHHOCTH T0JIyOOr0 CBeTa. DKpaH HaYMHAIOT MPUIBUTATh K IIperpage. — =

L[BeT msATHA B LIEHTPE dKpaHa MOXKET MEHATHCS TaK:

a) CHHHUI CMEHSIETCS JKEIThIM

0) 3eNIeHBI CMEHSETCS KPACHBIM B) COXpaHSETCS TOIy00i

T') IpU MaJieiIeM nepeMenieHny 3kpana B Touke O MmosBisieTcss TeMHOE TSI THO
4.Bri6epuTe paBUIIbHBINA IpadUK 3aBUCUMOCTH KHHETHUECKOW YHEPTUH Exyy BBHIOUTOTO TTpH

doTorddexTe AIeKTPOHA OT AJTUHBI BOJHBI A Maar0NIHX (POTOHOB:
a) Ewm 6) Ewm B) Ewn r) Ewm

LA NG

5.Kunernueckast sHEprusi HEPEIITUBUCTCKOIO IPOTOHA B J]Ba pa3a 00JIbIIe KHHETUYECKOU
SHEPruu HEUTpoHa. UeMy paBHO OTHOIIEHUE UTMHBI BOJHBI 1€ bpoilis mpoToHA K AJIMHE BOJTHBI
ne bpoitns Heittpona? a) 1,41 6)2 B)0,709 r) 0,5

6.[1apanenbHbIH My40K OeToro cBeTa ¢ JUTMHAMHA BOJIH 450 nm < A < 750 Hm

nperpaga 9KpaH

MajiaeT Ha y3KYI0 MPOpe3b B IDIOCKOH Mperpaze, 3a KOTOPOH yCTaHOBIICH caer
napajuieIbHbIN Tperpajae dkpad. LlenTpanpHblil TudpakiIMOHHBI MAaKCHMYM
(mudpakumoHHOE N300pakeHHE IeNIM Ha SKpaHe):

a) WMEEeT PEe3KYyI0 IPaHUILy M BCIOYy OKpAIIeH B OCJIBIi IIBET mperpana
0) OTCyTCTBYET, Tak Kak Jjsl 6eJ0ro cBeTa JU(paKkIMOHHAs KapTHHA HE BO3HUKAET
B) HMEET Ha KpasX y3KYyI0 pagyKHYI0 OKpacKy KpacHbIM I[BETOM HapYXy

I) HMMEEeT Ha KpasX y3KYyIO paJly>KHYIO OKpacKy (hMOJIETOBBIM LIBETOM HAPYXKY
7.J1azep ucmyckaer 3a enuauIly BpemeHu N (JOTOHOB ¢ oHAKOBOM YacToToi v. JIyu nazepa
najiaeT Ha 3epKalbHYIO TOBEPXHOCTh. J[aBlieHne, KOTOPOE OH OKa3bIBAE€T HA IOBEPXHOCTD!

a) mnponopunoHanbHO N ¥ HE 3aBUCHT OT V 6) mnpomopimonansHo N/v

B) mpornopruoHaabHO Nv I') MPOTMOPIMOHAIBHO V U HE 3aBUCHUT OT N

aKpaH

IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BONIPOCOB /IJIf1 OLleHKU ¢)OPMHUPOBAHHOCTH

kommnereHuu OIIK-1 (koHTpo/IMpyeMblii HHAUKATOP AocTHKeHus KomneTenunu OIIK-
1.3)

8.Ha pucynke cxemaTuuecku n300paskeHbl CTallMOHAPHBIE OPOUTHI aTOMa
BOJIOPO/Ia COTJIacHO Mozenu bopa, a Takke yCII0BHO M300pa)KEHBI MEPEXOIbI
AJIEKTPOHA C OJHOM CTallMOHAPHOUM OPOUTHI HA APYTYIO, COMTPOBOKIAIOLTUECS
ucnyckanueM porona. Haubompiiel 1yivHe BOJHBI UCIYIIEHHOTO (POTOHA B
cepud [lamena cOOTBETCTBYET CIIEAYIOIINI IEPEXO] U3 TEX, YTO MPUBEICHBI Ha
PHUCYHKE:

a) n=3—n=26) n=2—n=18) n=5—n=3r) n=4—n=3

9.Kunernueckasi JHEprusi HEPEISITUBIUCTCKOTO MTPOTOHA B JIBa pa3a OOJbIIe KHHETUYECKOU
SHEPruu HEUTpoHA. UeMy paBHO OTHOILIEHUE JUIMHBI BOJIHBI J1e bpoilyist IpOTOHA K UIMHE BOJIHBI
ne bpoitns Heittpona? a) 1,41 0) 2 B) 0,709 r) 0,5

10.MukpoyacTuiia ¢ Maccoit M, HaXOIAIIASICT B OJJHOMEPHON MPSIMOYTOJILHOM U
MOTEHIIMATBHON SIME MIMPUHBI L ¢ 6ECKOHEUHO BHICOKMMH CTEHKAMHU, TIEPEXOIUT HA

OCHOBHOM, CaMbIil HU3KUU PA3PEILIECHHBIN JHEPIeTUYECKUN YPOBEHD C Pa3PEILIEHHOTO

YPOBHSI SJHEPTHUH, JIEKALIETO HEIIOCPEACTBEHHO HAJl OCHOBHBIM. IIpu sTOM

[UKITUYECKasi 4acTOTa (» UCMYIIEHHOTO (oTOHA OyIeT paBHA: st
a) n°n/2m®  6) n®n/ml?  B) 3n®n/2ml? 1) 3nPh/mL?

@

33333
iR
[3; F-N AL R
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ll.MHOFOBHCKTPOHHbIﬁ aATOM HaXOAUTCA BO BHCIIHCM MArHWUTHOM IIOJIC, HAITPABJICHHOM BAOJIb
ocu Z. CKOJIBKO 3JIEKTPOHOB C MPOCKIUEH BEKTOpa OPOUTATILHOTO MOMEHTA MMITYJIbCa Ha OCh Z,
paBHOH L; =+/, HAXOUTCS B IOJHOCTHIO 3aIIOJIHEHHON 3JIEKTPOHHOM 000JI0YKE C IITaBHBIM

KBAaHTOBBIM 4uciioM N = 37

a) 1 0) 2 B) 4 r) 6

12.Ha pucynke noka3ana 001acTh CyIeCTBOBaHUS [3 - aKTUBHBIX s1ep, rae Z
— HOPSAAKOBBIA HOMEp eMeHTa, N —unciio HeMTpoHOB B siape. CrioniHas
muHAsS Z = Zg COOTBETCTBYET [3 — CTAOMIIBHBIM S,IpaM, HE UCIBITHIBAIOLINM [3
— pacnajn. Beibepure npaBuiIbHOE YTBEPKICHHE:

a) BooOnactu Il (Z>Zg) HemocTaToK MPOTOHOB U sZ[pa MOTYT UCIIBITHIBATD [3~
—pacnan

0) BoOmactu Il (Z>Zg) n30bITOK TPOTOHOB U sIIpa MOTYT MCIBITHIBATH 3 —pacmaj

B) B oOnactu | (Z<Zp) HemocTaTOK IMPOTOHOB U sIPpa MOTYT MCIBITHIBATH [3—pacma

r) BoOnactu | (Z<Zg) u30BITOK MPOTOHOB U SIIPAa MOTYT UCTIBITHIBATH [3—pacmaj

13.VkaxuTe 371€eMEHTapHYIO YacTUIlY, HE IPUHUMAIOIYIO YYaCTHE B CUJIBHOM B3aUMOIEHCTBUU:
a) HEUTPOH 6) n°— Me30H B) MIOOHHO€ HEUTPUHO r) 6aproH

14.CocraB u cBolicTBa aTOMHBIX siiep. Hykinonsl. CuiibHOE B3aUMOJIEUCTBHE. DHEPTHS CBI3U
atomHoro sapa. Jlebekr macc. DHepreTHUeCKHil BBIXO sSACpHON peakuun. SnepHas
JHEpreTuka. TepMosIepHbId CUHTES.

3. OueHo4yHbIe cpeCcTBA (OLEHOYHbIE MAaTEPHAJIbI) 1Sl IPOBEACHUS
NMPOMEKYTOUHOM ATTECTANMH 00YHAIOIIMXCS M0 JUCHUILIMHE (MOIYJII0)

2 cemecTp

IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BONIPOCOB JIf1 OlleHKU ¢)OPMHUPOBAHHOCTH
kommnereHuu OIIK-1 (koHTpo/IMpyeMblii HHAUKATOP HocTH:KeHus KommneTenunu OIIK-

1.1)
1.Ha pucynke n3o0paxkeHa TIocKas KpuBasi, Ha3blBaeMas KIIOTOUIOM y
(cmupasibro Kopato). Touka A ABMKETCS BJOJIb 3TOM KPUBOU B A
HaIpPAaBJICHUU, YKA3aHHOM CTPEJIKOH, C MOCTOSIHHOM 1O BeTMYMHE
ckopocThto. [Ipu 3TOM BennunHa €€ MOJTHOTO YCKOPEHHUSL: 0 X
a) paBHA HYJIIO 6

0) IOCTOSHHA U HE paBHA HYJIIO

B) YBEJIMYHMBACTCSA I') YMEHBIIIACTCS

2. W3-3a HEWCHpPaBHOCTH MOTOpAa BEIMYMHA CKOPOCTH aBTOMOOWIIS CHHYCOWIAIBHO
U3MEHSIach BO BpPEMEHH, KaK TOKa3aHO Ha rpaduke
3apucumoctd V(f). B MomMeHT Bpemenu t3 aBTOMOOHIIb
NOJHUMAJICS TI0 y4yacTky nayru. Kyma Moxker ObITh
HalpapjeHa PE3yJIbTUPYIONIas BCEX CHJI, JACHCTBYIOIIMX Ha
aBTOMOOWJIb B 3TOT MOMEHT BPEeMEHH?

1)1 2)2 3)3 4)4 5)5

thtytyty t

3. Teno maccer m = 10 Kr HAUMHACT JABUKEHUE CO CKOPOCTHIO U, Qo
v (V) T
Vo =2 M/C TIO TJIaIKOH JIeISTHON TOPKE U3 TOUKH A. 100 1A 1
V
ConpoTuBneHue Bo3ayxa NpeHeOpeKuMo Majio. 3aBUCUMOCTh 80 0
MOTEHIIUAJILHON SHEPTUH 3TOTO Tela OT KOOPAUHATHI 60 N
B
40
20 N —

0 2 4 6 8 10 12 x,um
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xn300paxena Ha rpaguke U (x). CxopocTs Tena B Touke B Goinbire, yeM B Touke A ...

a)B2pa3a 0)B 1,8 pa3a

B) B <2 pa3 T)B 3 pa3

4. WneanbHBIN Ta3 cOBEpIIACT MUKIMYECKUN Tiporecc 1-2-3-1, kak moKa3aHo Ha

pPHUCYHKE, TJIe POIEeCCHI 2-3 - N30XOpUIeCKHid, a 3-1 -

U30TEPMUYECKUH.

Ha yuactke 2-3 ra3 otnan okpy»xatomei cpeae S [k rera. [Inomanp

Sy durypst 1-2-3 pasna 10 [k, a wiomans Sy ¢urypst 1-3-B-A

paBHa 15 JDx.

A BV B npouecce 1-2 ra3 nojiyuus oT OKpYy>Karolieu cpeabl TEMIO. ..

a) 10 x 6)20 x B)30Ix T1)35 /%

5. W3 xecTu BIpe3asiu TPU OJMHAKOBEIC IETATU B BUJIE dJuinIca. J[Be neranu
paspes3aiy MomoJiaM BJI0JIb Pa3HbIX OCEHl CUMMETpUU. 3aTEM BCe

N / \ 9acTH OTOJIBHHYJIU APYT OT APYyTra Ha OJAMHAKOBOE PACCTOSHHE U

> o \ j paccTaBWIM CUMMETPUYHO OTHOCUTENRHO ocu OO’ (cMm. puc.).

<> < !s 1, BpiOepuTe NpaBUILHOE COOTHOMIEHHE MEXKTY MOMEHTAMH

0

I I, I3  wHepUMH dTHX JeTajneit oTHocuTeabHo ocu OO
a) Il<|2<|3 6) |1<|2=|3 B) |1>|2>|3 F) |1=|2>|3
6. Ha pucynke npeactasiieH rpadguk pacrpeacieHus] MOJICKYJT f,(v)

WJICaTbHOTO Ta3a Mo BeTWYMHAM CKOPOCTeH (pacmpesencHue
Maxcsenna), rae f, (v)=dN/(Ndv)- 101 MOJIEKYJI, CKOPOCTH

KOTOPBIX 3aKIIFOUYCHBI B UHTCPBAJI CKOpOCTeﬁ OT v JI0 v+dv B
PacdCTC HA CAMHUIY 3TOI'0O HHTCPBAJIA. Benuunna CKOPOCTH Vv, ,

COOTBETCTBYIOLIAs MaKCUMyMY 3TOr0 rpaduka 3aBUCUT TOJIBKO OT:  a) KOHIEHTpalUu
MOJIEKYJI ra3a U ero TemnepaTypbl

0) uwMcra CTeneHel MOJIeKyYJ T'a3a U ero TeMIepaTyphbl

B) MaccChl MOJIEKYJI ra3a U €ro TeMIepaTypbl r) TeMIIepaTyphbl rasa
7. Ha pucynke npencTaBieH OpsIMON IIUKI TEIJIOBOM MaIlIUHBI B
KoopauHatax T —S, rae T —TepMoJIMHAMHUYECKasl TEMIIEpATypa,

S —oHTponus. YKaKUTE yYaCTKH, Ha KOTOPBIX TEIUIO MOCTYyMNaeT B paboyee
TEJI0 MAIIMHBI OT HarpeBaTeNneil, U y4acTKH, T€ TEIUIO OTAAETCS
XOJIOAWJIBHUKY:

a) 23 —mocrynaer; 41 —otmaercs 06) 12,23 —mocrymaer; 34, 41 — otnmaercs
B) 12 —mocrynaer; 34 —otmaercs 1) 12,23,41 —nocrymaetr; 34 — oTaaercs
8. Tpwu macaipHBIX Ta3a — OJTHOATOMHBIN, IBYXaTOMHBIM 1 MHOTOQTOMHBIH p

— UMEIOT OJIMHAKOBOE HAavaJIbHOE JIaBIIEHUE p, U 00BEM Vo U coBepIIaloT Py~

<t-------

0 Gy Vm

nporecc aarnadbaTudeckoro pacuupenns. Kpusbie 3THX mpoiieccoB i
MOKa3aHbl HA p-V —Auarpamme. PaciimpeHnto MHOr0OaTOMHOIO rasa !

COOTBETCTBYET KPUBAs: Vo
a)l 6)2 B)3 r)npuanuabaTHuecKOM PacIIUPEHUU p TOJKHO PACTH U MOATOMY,

MpUBEACHHBIE TPA(UKH HEBEPHBI
9. Yactuna ABMXETCS BJIOJIb OKPY>KHOCTH C PaUyCOM | M B COOTBETCTBUU C

YpPaBHEHHUEM o(t) = 2n(t3 —12t+24) , TIe ¢—YyTroJ B paiuaHax, t—BpeMs B CeKyHaax. Yemy

PaBHO TaHTEHIMAILHOE (KacaTelbHOE K TPAEKTOPHH) YCKOPEHHE YacTHIbI (B m/c? ) B TOT

MOMEHT BPEMEHH, KOT/Ia €€ HOpMaJbHOE YCKOPEHHE PAaBHO HYJIIO:
a) 6m 06) 12n B) 24m r) 36mn
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Hepeqeﬂb KOHTPOJIbHBIX 3aJaHuH U (I/I.]'[I/I) BOIIPOCOB JIA OLE€HKH C(l)OpMHpOBaHHOCTI/I

komnereHun OIIK-1 (koHTpo/IMpyemMblii HHAMKATOP AocTH:KeHUs komneTeHun OITK-
1.2)

10. CkopocTh YaCTHIIBI H3MEHSETCSI BO BPEMEHH I10 3aKOHY V=5t-T +12t-7 .

YeMy paBHA BeIMYMHA TAHTEHIIMAILHOTO YCKOPEHUS YaCTHUIIBI B MOMEHT BpeMeHH t= 1 c?
a) 26 w/c? 0) 13 w/c? B) 17 w/c? r) 34 m/c?

11. Yacrtuua ABMXKETCS TaK, YTO €€ CKOPOCTh 3aBUCUT OT BPEMEHU I10 3aKOHY

2
v(t) :T-A£+]- B(Ej , Tle A B — IIOCTOSIHHBIE BEJIMYUHBL, i, ] — CAUHUYHBIEC OPTHI B
T

T
JIEKapTOBOM CUCTEME KOOPAMHAT. Yepe3 CKONIbKO CEKYH/]I yCKOPEHUE YacTULbl OyAeT
HaIpaBJIeHO Mo/ yriioM 45° K ocu x, eciu t=1 ¢, A =2 m/C, B =3 M/C.
a) 0,222 ¢; ©6) 0,333c¢; B) 0,444 c; 1)0,555¢c; n) 0,666 c;
12. Jluck paauyca R=1 M Hayaj BpallaThCsi BOKPYT CBOEH OCH TaK, UTO YTOJI €T0
2 3
MOBOPOTA 3aBUCHUT OT BPEMEHH IO 3aKOHY ¢ = A[EJ - B[lj . Uepes CKOIBKO CEKYH]T TUCK
T T
OCTaHOBUTCA, eciii 1=1 ¢? A =2 pan, B=3 pan.
a) 0,222 ¢; ©6) 0,333c¢; B) 0,444 c; 1)0,555¢c; n)0,666c;
13. Yactuna aqBuKeTcs B TNIOCKOCTH TaK, YTO €€ UMITYJIbC 3aBHCUT OT BPEMEHH 10

. ooty L (Y -
3aKOHYy p(t)=i-A|=|+]-B|=|,Tae A B — IIOCTOSHHBIE BEIUYMHEL, i, | — CIUHUYHBIC
T T

OpTHI B JIEKAPTOBOM cucTeMe KoopAuHaT. HaliT TaHTeHC yrila MEX]y OChIO Y U

BEKTOPOM CHJIBI, IEHCTBYIONICH HA YaCTUILy B MOMEHT BPEMEHH t=1 C, €CJIH t=1 C.

A=2 xr-mfc, B=3 xr-m/c. a) 0,98; 6)0,88; B)0,78; 1)0,68; 1) 0,58;

14. HekoTopoe Telo BpamaeTcsi BOKPYT 3aKpEIUICHHON ocH 0e3 TpeHus. Ero MoMeHT
t

5
HMITYJbCA OTHOCHUTEIJIBHO OCH BpAaIllCHU 3aBUCUT OT BpEMEHH I10 3aKOHY L = A[—) .
T

UYepes Bpems t =1 ¢ Tesro umeeT yrioBoe yCKopeHue €. HailTu MOMEHT WHepIuu Tea,
eciu t =1 c.
2
KI'*M
A=3 , € =4 pan/c?.

C
a) 2,75 xr-M?;,  6) 3,75 xr-m?;  B) 4,75 kr-M?; 1) 5,75 kr'M?%; 1) 6,75 KrM;
15. ManeHbKuii IaCTHIMHOBBIIN IIAPUK Macchl My JABMKETCS FTOPUOHTAIILHO CO
CKOPOCTBIO ¥, . [lepreHauKyIApHO K HAIIPABJICHHIO €T0 JABMKEHHS JIE€TUT BTOPOH MapuK

Maccbl M2 CO CKOPOCTBIO V, U CTalKkuBaercs ¢ nepsbiM. [llapuku caunatores u ganee
IBUXKYTCS BMecTe. HaliguTe BenuumHy UMIyJibca MAapUKOB MOCIE yaapa.

m, =3 kr, m, =4 KT, v; = 5 M/c, v, = 6 M/cC.

a) 26,3 xr-m/c; 0) 28,3 xr-m/c; B) 30,3 kr-m/c; T) 32,3 kr-M/c; 1) 48,3 Kr-m/c;

16. Ha ropu3oHTaNbHOM MIIOCKOCTH JICKHUT TOHKUN OJTHOPOJHBIN CTEP>KEHb MACChl M U

p” JUTHHBI |, KOTOPBIN MOKET BpallaTbCs BOKPYT
M . % BEPTUKAJIBHOM OCH, MPOXOJIAIIEH Yepe3 KOHEI] CTEPIKHS
TO ) O. Ilox YIJIOM Ol K CTEPKHIO B TOM K€ MIOCKOCTH

JBHKETCS MAJICHbKUN IUIACTWJIMHOBBIN IAPUK TAKOU Ke
Macchl M co cKopocThio V. [llapuk NpuaunaeT K KOHIY CTEPKHS, U CUCTEMA
NpUOOpETaeT yIIIOBYIO CKOPOCTh BpamieHus . Haiftu amuHy crepxHs. M =4 kr, ®=5
pan/c, v =6 m/c, a = 30°.
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a)0,85m; 0)0,75m; B) 0,65M; 1)0,55M™M; 1) 0,45 Mm;
17. Toukuit 0oIHOPOIHBIN AUCK Macchl M U paguyca R ckatbiBaeTcs 6e3
MPOCKAIb3BIBAHMUS C TOPKH BBICOTHI N, cOBepIast MIockoe aBmkeHue. HauanpHast
) CKOPOCTH IIEHTpa Macc JUCKa paBHa V,. Bo CKOJIbKO pa3 yBenuuuiach
KHUHETUYECKast SHEPTrusl JUCKA MOCTIE TOTO, KaK OH CKaTUTCS C TOPKH.
h (5_}5) ConpoTruBneHueM Bo3ayxa npenedpeu. mM=2kr,R=3wm, v, =4
M/c, h=5m, g= 10 m/c.
a) 5,17 paza; ©0) 7,17 paza; B) 8,17 paza; r1)9,17 paza; n) 11,7 paza;
18. ToHKUI OTHOPOMHBIN TUCK MacChl MU paguyca RmojaBemIeH Ha TOPU3OHTATLHOMN
()  ocu, mpoxomsaueld NEPHIEHINKYIISIPHO TUCKY Yepes ero kpait O.K
JTUaMEeTPaIbHO MPOTHUBOIOIOKHOMY Kparo TMCKa MPUKPENUIN HEOOIbIIOMN
IJJACTUIIMHOBBIN IIAPUK TAaKOM e Macchl M. Haliqure nepuos Mainbix
77 KkojeOaHUil Takoro MasTHUKA. TpeHueM B ocu npeHedpeus. [Ipunsate g = 10
m/c2.
m=2xr,R=2m. a)6,8c; 0)58c; B)4,8¢c; 1) 3,8¢c; n)28c;
19. B BO3aymrHoM mapuke HaXOJUTCS OJUH MOJIb OJJHOATOMHOTO MIeaIbHOTO rasa. ['a3
pacmmpsiercs oT oobema V1 10 oobeMa V2, Ipu 3TOM ero TeMreparypa MEeHsIeTcsl 1o

8
3aKOHY T =Ty (\%} . Haiitu paboty (B k/[k), coBepilIeHHYIO ra30M B 3TOM IpOIIecce.
1

YHuBepcalbHas ra30Bas OCTOSHHAs R =8,3]x/(mom-K) . To= 400 K; Vi= 1 M%; V=2 M2,
a) 106 xIx; 0)206 xIx; B)306k/x; r)406 xJlx; 1) 506 x/x;

20. OaMH MOJIb UEATEHOIO TPEXaTOMHOTO Ta3a HATPEBAETCS IIPH IIOCTOSHHOM
JaBJIEHUU OT T, 10 T,. HaliTu mpupaiienue SHTponMy ra3a. Y HUBepcaibHas ra3oBas

MOCTOSIHHAs R =8,31)x/moms-K ; T,=300 K; T, =3T,.
a) 36,5 Jlx/K; ©6) 46,5 Jlx/K; B) 56,5 Ix/K; 1) 66,5 JLx/K; n) 76,5 JIx/K;

IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BONIPOCOB /IJIf1 OLleHKU ¢)OPMHUPOBAHHOCTH
kommnereHuu OIIK-1 (koHTpo/IMpyeMblii HHAUKATOP AocTHKeHus: KomneTenunu OIIK-

1.3)
1.Ha pucynke n3o0paxkeHa TIoCKas KpuBasi, Ha3bIBaeMas KIIOTOUIOM y
(cttupasibro Kopato). Touka A aBMIKETCS BAOIb 3TOH KPUBOM B A
HAIPaBJICHUH, YKa3aHHOM CTPEIKOH, C MOCTOSIHHOM 110 BeIMYMHE
ckopocThio. [Ipu 3TOM BennunHa € OJTHOTO YCKOPECHHUSI: 0 x
a) paBHA HYJIIO 6

0) IOCTOSHHA U HE paBHA HYJIIO

B) YBEIMYMBAETCA I') YMEHBILAETCS

2. U3-3a HeWCHpaBHOCTH MOTOpa BEJIMYMHA CKOPOCTH aBTOMOOWIS CHUHYCOUIAIBHO
U3MEHSJIaCh BO BpEMEHHM, Kak T0Ka3aHO Ha rpaduke
3apucumoctd  V(f). B MomMeHT Bpemenu t3 aBTOMOOHIIb
nogHUMaics 1o ydactky ayru. Kyma wmoxker ObITh
HaIlpaBJieHa pPEe3yJIbTUPYIOIIasi BCEX CHJI, JIEHCTBYIOIIMX Ha
aBTOMOOWIJIb B 3TOT MOMEHT BPEMEHU?

1)1 2)2 3)3 44 55

t tytyty t
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3. Temo maccel M = 10 Kr HAYUHAET JABMKEHUE CO CKOPOCTHIO U, I

Vo =2 M/C IO TTIAJIKOH JIEATHOU TOpKE U3 TOUKU A. 1001 1=

CornpoTuBIeHNE BO3AyXa IPEHEOPEKUMO MaI0. 3aBUCUMOCTh 80 it

MOTCHIIMAILHON YHEPTHH 3TOTO TeJIa OT KOOPAUHATHI X 60 N

n3o0paxena Ha rpaduke U(x). CxopocTs Tena B Touke B 0 B

OoJpIIe, YeM B TOUKE A ... 20 N

a)B2pasa 0)B 1,8 pa3a =

B) B v/2 pa3 T)B 3 pa3 0 2 4 6 8 1012 xm

4. WneanbHBIN Ta3 cOBEpIIACT MUKIMYECKUAN Tiporiecc 1-2-3-1,

KaK TTOKa3aHo Ha PUCYHKE, TJe Tpolecchl 2-3 - n30Xopuueckuii, a 3-1 -
U30TEPMUYECKUH.

Ha yuactke 2-3 ra3 otnan okpy»xatomeit cpeae S Jx rera. [lnomans

Sy durypst 1-2-3 pasna 10 Ik, a wiomans Sy ¢urypst 1-3-B-A

paBHa 15 JDx.
A BV B mpornecce 1-2 ra3 moiaydui OT OKpyXaroien cpeibl Tero.. .
a) 10 x 6)20x B)30x T1)35 )%

5. U3 xectu BbIpe3aan TpHU OJMHAKOBBIC JETAIM B BUJIE dJuUICa. J[Be neranu

o paspes3aiy MmomoJiaM BJIOJIb Pa3HbIX OCCH CHMMETPUHU. 3aTeM BCe
N [3 YaCcTH OTOJIBHHYJIH JIPYT OT Jpyra Ha OJMHAKOBOE PACCTOSIHUE U
5 N \ j paccTaBWIM CUMMETPUYHO OTHOCUTENBHO ocu OO’ (cMm. puc.).
<ls <!s Iy DBribepute npaBuIbHOE COOTHOIIEHNE MEXKTY MOMEHTAMH
I I I3 mHepuMH 3TUX AeTajneit otHocurensHo ocu OO
a) li<ly<lg 0) li<ly=l3  B) I1>ly>15 T) lh=ly>13
6. Ha pucynke npeacraieH rpaduk pacripeaeacHus MOJIEKY.T f,(v)

U7ICTPHOTO Ta3a M0 BEJIMYMHAM CKOPOCTEH (pacmpeeneHue
Makxcsenna), rae f, (v)=dN/(Ndv)- 1051 MOJIEKYJI, CKOPOCTH

<f-------

KOTOPBIX 3aK/IIFOUYCHBI B MHTCPBAJI CKOpOCTeI‘/'I OT vV JI0 v+dv B
PacdCTC HA CAMHUIY 3TOI'0O MHTCPBAJIA. Benuunna CKOpPOCTH Vv,

COOTBETCTBYIOIIAs MaKCUMyMY 3TOr0 rpaduka 3aBUCUT TOJIBKO OT:  a) KOHIICHTpalluu
MOJIEKYJI ra3a U €ro TeMInepaTypbl

0) uMcna CTeneHel MOJIEKYJI ra3a U ero TeMIepaTyphbl

B) MAaccChl MOJIEKYJI I'a3a U €ro TeMIEPaTyphl r) TEeMIIepaTypbl rasa
7. Ha pucyHke npecTaBieH NpsIMON IIUKJ TEIJIOBOM MAIlIUHBI B
koopauHatax T —S, rae T — TepMoArHAMHUYECKas TEMIIEpaTypa,

S —oHTponus. YKaXKUTE y9aCTKH, Ha KOTOPBIX TEIUIO TIOCTYHaeT B pabouee
TEJI0 MAlIMHBI OT HarpeBaTeneil, U y4acTKH, TI€ TEIUIO OTAAETCS
XOJIOAWJIBHUKY:

a) 23 —mocrymaer; 41 —otmaercs 0) 12,23 —nocrtymaer; 34, 41 — otnaercs
B) 12 —mnocrynmaer; 34 —otmaercs 1) 12,23,41 —nocrynaer; 34 —otnaercs
8. Tpwu macanpHBIX Ta3a — OJTHOATOMHBIN, IByXaTOMHBIM 1 MHOTOQTOMHBIH p

— UMEIOT OJIMHAKOBOE HavallbHOE JIaBJIEHUE p, U 00BeM V, U coBepmiaroT  Pyr-

0 Gy Vm

nporecc aaunadbaTudeckoro pacuupenus. Kpupbie 3THX mpoiieccoB |
MOKa3aHbl HA p-V —Auarpamme. PacimpeHnto MHOr0OaTOMHOIO rasa :

COOTBETCTBYET KpUBAs: Vo
a)l 06)2 B)3 r)npuagnabaTHYeCKOM PACHIMPEHUH p JOJKHO PACTH U MIO3TOMY,

MpUBEJICHHBIE TPaQUKH HEBEPHBI
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9. Yactuma ABMXETCS BIIOJIb OKPY>KHOCTH C PANYCOM | M B COOTBETCTBUU C
YpPaBHEHUEM o(t) = 27r(t3 —12t+24) , TIIe ¢—Yroja B paJuaHax, t—BpeMs B CeKyHIax. Yemy

PaBHO TaHTe€HIMAIbHOE (KacaTelbHOE K TPAEKTOPUM) YCKOPEHHE YacTHII (B M/c? ) B TOT
MOMEHT BPEMEHH, KOI'/la €€ HOpMaJbHOE YCKOPEHHUE PAaBHO HYJIIO:

a) 6m 0) 12xn B) 24n r) 36mn

10. CkopocTh YaCTHIIBI H3MEHSETCS BO BPEMEHH I10 3aKOHY V=5t-7 +12t-7 .

YeMy paBHA BeIMYMHA TAHTEHIIMAILHOTO YCKOPEHUS YaCTUIIBI B MOMEHT BpeMeHu t= 1 c?
a) 26 m/c? 0) 13 m/c? B) 17 m/c? r) 34 m/c?

11. Yacrtuua ABMXKETCS TaK, YTO €€ CKOPOCTh 3aBUCUT OT BPEMEHH I10 3aKOHY

2
v(t) :T-A£+j- B(Ej , Tle A B — IIOCTOSIHHBIE BEJIMYUHBL, i, ] — €AUHUYHBIEC OPTHI B
T

T
JIEKapTOBOM CUCTEME KOOPAMHAT. Yepes CKONbKO CEKYH/1 YCKOPEHHE YacTHIbl Oy1eT
HaIpaBJIeHO MO/ yIiioM 45° K ocu x, eciu t=1 ¢, A =2 m/C, B =3 M/C.
a) 0,222 ¢; ©6) 0,333c¢; B) 0,444 c; 1)0,555¢c; n) 0,666 c;
12. Jluck pamuyca R=1 M Hayaja BpallaThCs BOKPYT CBOEH OCH TaK, YTO YTOJI €T0
2 3
MOBOPOTA 3aBUCHUT OT BPEMEHH I10 3aKOHY ¢ = A[lj - B[Ej . Uepes CKOIBKO CEKYH]T TUCK
T T
OCTaHOBUTCS, eciii 1=1 ¢? A =2 pan, B=3 pan.
a) 0,222 ¢; ©6) 0,333c¢; B) 0,444 c; 1)0,555¢c; n)0,666c;
13. Yactuna aBukeTcs B INIOCKOCTH TaK, YTO €€ UMITYJIbC 3aBHCUT OT BPEMEHH 10

(1Y L (tY .
3aKOHy p(t) =1-A - | + IR Bl — , IJC A, B — IIOCTOsIHHEIC BCJIIMYHNHBI, 1, | — CAUHUYHBIC
T T

OpTHI B JIEKAPTOBOM crcTeMe KoopAuHaT. HaliTh TaHTeHC yrila MEX]y OChIO Y U
BEKTOPOM CHJIBI, ISHCTBYIONICH HA YaCTUILy B MOMEHT BPEMEHH t=1 C, €CIIH t=1 C.
A=2 xr-mfc, B=3 xr-m/c. a) 0,98; 6)0,88; B)0,78; 1)0,68; m) 0,58;

14. HekoTtopoe Teo BpamaeTcsi BOKPYT 3aKpeIUICHHON ocH 0e3 TpeHus. Ero MoMeHT

5
t
HMITYJbCA OTHOCHUTEIJIBHO OCH BpAaIllCHU 3aBUCUT OT BpEMEHH I10 3aKOHY L = A(—j .
T

UYepes Bpems t =1 ¢ Tesno umeeT yrioBoe yCKopeHue €. HailTu MOMEHT WHepIuuy Tea,
eciu t =1 c.
2
KI'*M
A=3 , €= 4 pan/c?.

C
a) 2,75 xr-M?%;,  6) 3,75 xr-m?;  B) 4,75 kr-M?; 1) 5,75 kr'M%; 1) 6,75 Kr-M;
15. ManeHbKuil IaCTHIMHOBBIIN IIAPUK Macchl My ABMKETCSA FTOPUOHTAIILHO CO
CKOPOCTBIO ¥, . [IepreHauKyIApHO K HAIIPABJICHHIO €T0 JABMKEHHS JETUT BTOPOH MapuK

MacCChl M2 CO CKOPOCTBKO V, U CTAJIKHUBACTCS C IIEPBBIM. H_IapI/IKI/I CIIMITIAOTCA U JaJICC

IBUXKYTCSl BMecTe. HaliguTe BenuunHy MMIyJibca IAapUKOB MOCIE yaapa.

m, =3 kr, m, =4 KT, v; = 5 M/c, v, = 6 M/cC.

a) 26,3 kr-m/c; 0) 28,3 xr-m/c; B) 30,3 kr-m/c; T) 32,3 kr-M/c; 1) 48,3 Kr-m/c;

16. Ha ropu3oHTaNbHOM MIIOCKOCTH JIEKHUT TOHKUN OJTHOPOJHBIN CTEP>KEHb MAaCChl M U

m IITUHEI |, KOTOPBI MOXKET BpamaTbcsi BOKPYT
l% . % BEPTUKAJIBHOU OCH, ITPOXOAIIECH Yepe3 KOHEL CTEPKHS
TO ) O. Ilox YIJIOM O K CTCPIKHIO B TOMU K€ INIOCKOCTH

JBHKETCS MAJICHbKUAN IUTACTUIIMHOBBIN IAPUK TaKOU K€
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Macchl M co ckopocThio V. [llapuk npunumaer Kk KOHIYy CTEp>KHS, U CUCTEMa
MIPUOOpPETAET YIIOBYIO CKOPOCTh BpalleHus o. Haiftu yinHy cTepkHa. M =4 xr, ®=5
pan/c, v =6 m/c, a = 30°.
a)0,85m; 0)0,75m; B) 0,65M™; 1)0,55M™M; 1) 0,45 Mm;
17. Toukuit 0IHOPOIHBIN AUCK MacCchl M U paguyca R ckatbiBaercs 6e3
MIPOCKaIb3bIBAHMUS C TOPKH BBICOTHI N, cOBepIast Mockoe aBmkeHue. HauampHast

= A CKOPOCTH IIEHTpa Macc JUCKa paBHa V,. Bo CKOJIbKO pa3 yBenuuuiach

KMHETUYEeCKas SHEPrus JUCKa MOocie TOro, Kak OH CKaTUTCS C TOPKH.
h (5_}5) ConpoTtuBneHueM Bo3ayxa npenedpeu. mM=2kr,R=3wm, v, =4
m/c, h=5m, g=10 m/c.
a) 5,17 paza; ©0) 7,17 paza; B) 8,17 paza; r1)9,17 paza; n) 11,7 paza;
18. Toukwuit 0THOPOIHBIN AUCK MacChl Mu paguyca RmojBelieH Ha TOPU30HTAIBHOMN
()  ocu, mpoxoasel NEPHIEHINKYIISIPHO TUCKY Yepes ero kpait O.K
JMaMeTpaIbHO MPOTUBOIOIOKHOMY Kparo AUCKAa MPUKPENUIN HEOONbIIOH
IJJACTUIIMHOBBIN IIAPUK TAaKOM e Macchl M. Haliqute nepuon Mainbix
77 koneOaHMil Takoro MasTHUKa. TpeHuem B ocu npeHeOpeus. [Ipunsate g = 10
M/c?.
m=2xr,R=2m. a)6,8c; 0)58c; B)4,8¢c; 1) 3,8¢c; n)2.8c;
19. B BO3aymHOM mapuke HaXOAUTCA OJAMH MOJIb OJHOATOMHOIO UJ€abHOIO ras3a. ['a3
paciupsieTcs oT oobeMa V1 10 o0bemMa Vo, Ipu 3TOM ero TeMIepaTypa MEeHsIETCs 10

8
3aKOHYy T =T, (\%} . Haiitu pa6oty (B k/[), COBEpILIEHHYIO T'a30M B 3TOM MpOIlecCe.
1

VYHuBepcanbHas ra3oBas IOCTOAHHAsA R =8,3]bk/(mom-K). To= 400 K; V1= 1 M3 V=2 M3,
a) 106 xIxx; 0)206 xIx; B)306k/x; r)406 kJx; 1) 506 x/x;

20. OpmuH MOJIb UCATBLHOTO TPEXATOMHOI'O I'a3a HArPEBACTCS MIPH MOCTOTHHOM
JaBJICHUH OT T, 10 T,. HaiiTu npupaiieHue S3HTpONKH raza. Y HuBepcabHas ra3oBas

MOCTOSIHHAs R =8,31)x/moms-K ; T,=300 K; T, =3T,.
a) 36,5 Jlx/K; ©6) 46,5 Jlx/K; B) 56,5 Ix/K; 1) 66,5 Jlx/K; n) 76,5 JIx/K;

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BONIPOCOB I OLleHKU C)OPMHPOBAHHOCTH
komunereHuu OIIK-1 (koHTpoJIMpyeMblii HHANKATOP A0cTHKeHHs Komnerenuuu OIIK-
1.1)

1.

I . i I, Maruurnoe none co3aHo ABYMs JIMHHBIMU HapalelbHBIMU
®T+—37® MPOBOJAHHUKAMHU C TOKaMHU |1 1 |2, pacnoioskeHHBIMU MEPIEHIUKYISIPHO
4 TIOCKOCTH uepTexa. Eciu 12 = |1, To BekTop B MHIYKIHH

PE3YJILTHPYIOIIETO TIOJIS B TOUKE A HarpaBJeH ...
a)l; 06)2; B)3; r4;, o) B=0

2.

4, 2 qy DIEKTPUYECKOE T0JI€ CO3/IaHO TOUECYHBIMU 3apsiaaMu (1 v (2. Eciu Q1 =
1 Tc —

0 ®  +Q, 02 = +2(, Touka C HaXOJUTCS HA PACCTOSHUKA OT 3apsija (1 ¥ Ha

a |3 2a
I4 PacCTOSHUU 2a OT (2, TO BEKTOP HANPSKEHHOCTH MOJIsA B Touke C
OPUEHTHPOBAH B HAIIPABIEHHH ...

a)1; 6)2; B)3; r)4; n)pasen 0
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3. Yacruia ¢ 3apsaoM ( HaXOAUJIaCh OYCHB OJIM3KO K BEPIIHMHE KOHYCa BBICOTHI N CHapy»Ku
(puc.a). Ee nepemecTuiin BI0JIb OCH KOHYCA B TOUKY Ha

a) -
6
) h,  paccrosHuu h, =h/2 OT eHTpa ocHoBaHus (puc.0). [Tpu
L —
q ¢ 9TOM BEJIMYMHA MIOTOKA BEKTOPA HAMPSXKEHHOCTH
- - ANEKTPUIECKOTO TIOJISI CKBO3b OOKOBYIO IIOBEPXHOCTH KOHYCa

a) YBEITUYIIACh 0) yMEHbIIUJIACh B) HE U3MEHWJIACH

F) HC XBaTAaCT JAaHHBIX O COOTHOIICHHWU BBICOTBI KOHYCA U €TI0 pagnyca
4. Tlome co3mano O€CKOHEYHOH PaBHOMEPHO 3apsDKEHHOM MIIOCKOCTBIO ¢ TIOBEPXHOCTHOM
; IUIOTHOCTBIO 3apsijia —c . YKaKUTE HANpaBJIeHHE BEKTOpa rpaiueHTa MoTeHI1ana B

. 2 TOuke A.

1 ]a
LS aA)A-1; 6)A-2; B)A-3; 1r)A-4

5. B anektpuueckoii cxeme, NOKa3aHHOM Ha PUCYHKE, R, =R, =100M, &, =10B, ¢3 =20 B.
BHYTpeHHI/Ie COIIPOTUBJICHHUA BCEX HCTOYHHNKOB TOKA paBHBI HYJIIO. Kaxkoso

HaIpaBJIEHUE U CUJIa TOKA, IPOTEKAIOLIETO Yepe3 Pe3UCTop R, , €CIIU uepe3 € Ry
pe3ucrop R, mpotekaeT Tok 0,5 A cipaBa HaJIeBO? e
a) 0,5 A; cipaBa HasIeBO 0) 0,5 A; cneBa HampaBo R 2;';{ B4
B) 2,5 A; cripaBa HaJieBO r) 2,5 A; criieBa HampaBo €3 R4
6. B kartymke ¢ MHIYKTUBHOCTBIO L= 1 ['H TeueT TOK, N3MEHSIOIIUICS CO )
LA BpPEMEHEM TakK, Kak Moka3zaHo Ha pucyHke. J/{C caMOMHAYKIIMU B KaTyIIKe

al. OTCYTCTBYET Ha BPEMEHHOM UHTEPBAJIE ...

: a)0-5¢; 6)5-10c; B)10-15¢; 1)15-20¢;

0 10 20 tec
7. Ha pucyHke yKazaHbl TPa€KTOPHUH 3apSKEHHBIX YACTHULI, UMEIOLTUX Wﬁ
OJINHAKOBYIO Maccy ¥ MOJYJb 3apsijia U BICTAIOIIUX B OJJHOPOIHOE MarHUTHOE
1oJie, NePIeHUKYISIPHOE TUIOCKOCTH uepTexa. [Ipu 3ToM cKkopocTu A 4acTull | V4 304
lu4..
a)V;>V,; 0)V;<Vy; B)V;=V,; 1O)HE XBaTaeT JaHHBIX;
8. Ha pucynke nzo0paxkeH rpaduk 3aTyXaroUux KoJeOaHui IeKTPUIECKOro 3apsaa Ha
q, Kn KOHJIEHCATOPE, ONMCHIBAEMbIN YPAaBHCHUEM q(t) = Ave P sin (gt +¢) .

271

Onpenenute ko3hduuuent 3aryxanus B (B cex 1).

. 005 ¢l 6)1c?l B)033c?l; T1)He xBaTaeT JaHHEIX;

9. Tlo nByM OAHOPOIHBIM LIMJIMHIPAM OJMHAKOBOM JAITUHBI, HO PA3HOTO
CEYEHUsl, U3TOTOBJIECHHBIM U3 OJIMHAKOBOI'O MaTepralla, TEUET IOCTOSHHBIN Z a ’B z
TOK. YTO MOKHO CKa3aTh O COOTHOLIEHUH MEXY BEIUYMHAMU
HaIpPsHKEHHOCTEHN 3JIEKTPUYECKOTO MO B HUiINHApe A U B nuinuHape B?
a) Mcxos u3 pucyHKa, HeNb3s CKazaTh onpeaeneHHo. Hajgo 3HaTh TOUHOE COOTHOILIEHUE MEKITY
JUIMHOM Y TUIOIIAbI0 [IWIMHAPA.
0) EA<Eg B) En=Eg T) Ep>Eg
10. B HekoTOpoOi 3aMKHYTOH IeTH CYIIECTBYET yUaCTOK, COCTOSIIIUN U3 TPEX PE3UCTOPOB,
COCIMHEHHEBIX MOCJICIOBATEIFHO. B Toukax coeIMHEeHMS
AZOM B3OMC4OMD AuC
A | | I 1. DPe3uCTOpoB A 1  M3BECTHBI NOTEHIHMAIIBI Gp M ¢c (cm.

¢=2D (pC:12B
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puc.). Ha yuactke AD Bbiaensercs TemioBas MOIHOCTb, paBHasl...
a) 20 Br 0) 36 Bt B) 28 BT r) 18 Br
IlepeyeHb KOHTPOJIBHBIX 3aJaHNI M (MJIH) BOIPOCOB /ISl OLIEHKH C(pOPMUPOBAHHOCTH
komnereHun OIIK-1 (koHTpo/IMpyemMblii HHAMKATOP AocTH:KeHUs komneTeHun OITK-
1.2)
11.
I | I, Ha pucynke n300paxeHbl CeueHus ABYX MPSAMOJIMHENHBIX ITMHHBIX
G—®T:T@— napasuleIbHBIX MPOBOJIHUKOB C IPOTUBOIOJI0KHO HAIIPABJIEHHBIMU
TOKAaMH, IpudeM |, =21, . Maaykunsa B MarHMTHOTO TIOJIS paBHa
HYJIIO B HEKOTOPOM TOYKE y4acTKa ...
1)a; 2)b; 3)c; 4)d; 5)Her Takoit TOUKH; 6) MOCEPEANHE MEXK/Y TPOBOIAMH;
12. B miockoM BO3IyITHOM KOHJeHcaTope eMKocThio C 3anacena sueprust W. Haiitu 3apsin Ha
obxmankax konaencaropa. C = 1 mx®; W = 16 mxJ[x.
a) 2,6 mxKi; 6) 3,6 MxKi;  B) 4,6 MxKir; 1) 5,6 MxKi; 1) 6,6 MK
13. TlIportoHn BieTaeT B 00JaCTh MPOCTPAHCTBA C IIEKTPHUECKUM U
MAarHUTHBIM TIOJISIMA. BEKTOp MHIYKIIHMK MAarHUTHOTO TIOJIsT B
HampasJieH BJ0JIb ocu OZ, a BEKTOP HAMPSKEHHOCTH JIEKTPUUYECKOTO
nosist E - o ocu OX. B kakoM HanpaBJieHUH MOKET JIETETh POTOH,
JIBUTAsICh PABHOYCKOPEHHO U MPSMOJIMHENHO?
a) Bmoms ocu OZ 0) [IpotuB ocu OY
B) [IpotuB ocu OX r) Bnons ocu OY
1) [Ipu TakoM HampaBJIeHHUH TOJIEH HE MOKET ABUTaThCs

PaBHOYCKOPEHHO

14, B HexoTopoit oOnacT mpocTpaHCTBAa CO3MaHO ¥

AIIEKTPOCTATUYECKOE  TOJIe, BEKTOP  HAINPSDKEHHOCTH 17’ F KOTOPOTO B TOYKE
P(X1,y1) HampaBlieH MOJ HEKOTOPHIM YIJIOM K OCH X (CM. puc.). Kaxkas
3aBHCUMOCTh TOTEHIMANIA DJIEKTPUYECKOTO TOJIT  OT ‘ KOOpAWHAT
@(X,y) MOXET COOTBETCTBOBATH TAKOMY HAIIPaBJIECHHIO 0 x ¥ HanpsyKeHHOCTH?

1) p=-2xy 2) ¢=-3y> 3) o =23x 4) ¢=3x%+4y?
15. Ha pucyHKe peacTaBiieHa YacTh JJIEKTPUIECKOM CXEMBI, IS

R

. g ¢ e KOTOPOU U3BECTHBI TOJIBKO HEKOTOPbIC MapaMeTpbl: Rz =1 OM, R, =4
o |7 1
5 T R, | OM, a HICTOYHMKHM UMEIOT OJMHAKOBBIC BHYTPEHHHUE CONPOTUBIICHUS.

1

“ § @ — [Torenunansl ¢, =6B, ¢3 =3B, a cuiia Toka yepe3 CONpOTUBICHUE Ry
= € R =

. = 3 | paBHa I3 =1A.

P, —= I3  YeMy paBHa CHJIa TOKA Ye€PE3 COMPOTHUBJIEHHE Ry ?
a)1,0OA ©6)0A B)2,0A T1)Henb3s paccunuTaTh, T.K. HE XBaTacT JTaHHBIX

16. B oaHoil miockocTy exar NpsAMOoi IpoBOJI, 10 KOTOPOMY TeUeT

\ IIOCTOSIHHBIN TOK, U II0 pa3HbI€ CTOPOHBI OT HEr0 NPOBOASAIINE KOJIbLa A U

\ B. B HeKkoTOpBIN MOMEHT IPOBOJ, C TOKOM Hayajlu I0BOPaYUBaTh
@ \ NMPOTHUBYACOBOM CTPEIIKU BOKPYT OCH, NEPIECHAUKYIAPHOMN IUIOCKOCTH U

N IIPOXOJAIIEH Yepe3 CepeiMHY OTPE3Ka, COCAUHSIONIErO LIEHTPBI KOJIELL.
IToreyer 11 3NEKTPUYECKUI TOK IO KOJIBLIAM U, €CIIH /14, TO B KaKUe

CTOpPOHBI?
a) B konbuax A u B nmoteuer npoTHB 4acOBOM CTpENKH
0) B xonpiiax A u B moteder 1o yacoBoii cTpenke
B) B xosbiie B - 1o yacoBoii cTpenke, a B KOJIbIE A - IPOTUB YaCOBOM CTPENKU
r) B xosblie A - o yacoBoii cTpeske, a B KoJblle B - mpoTuB yacoBoii cTpenku
17. OnexTpuuecKkuil 3apsn ( pacupencsieH b, PaBHOMEPHO
BHYTPHU MapaJuIeIICIIUIE A KBaAPATHOTO CCUECHUS o bixb:1 w BBICOTOM
h. PeOpo kBaapaTHOTO Ce4eHHs YBEIHYHIH 10 b, = 3bi, ocraBuB
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BBICOTY 0€3 M3MEHEHHs, U 3apsii paBHOMEPHO paclpelesnics o HoBoMy o0beMy. Bo ckombko
pa3 YMEHBIIWICS MOTOK BEKTOpA HANPSHKEHHOCTU 3JEKTPUYECKOTO IO0JII CKBO3b MOBEPXHOCTH
napasuiesieuIe/ia ¢ KBaJpaTHbIM ceueHueM D1xDs.
lI)B3paza 2)BO pas 3)B27pa3  4) He U3MEHUJICA
A 18. Ha pucyHke n3o0pakeHa pe30HaHCHAs! KPUBas JIJIsl TOKA B KaTyIIKe
1 MHAYKTUBHOCTH K0JIEOATEIbHOTO KOHTYpa, COCTOSLIETO U3 KOHAEHCATOpa C
| eMKoCThI0 C, KaTylIKu ¢ MHAYKTUBHOCTBIO L 1 pe3ucropa ¢ conpoTusieHueM R.
2000 ,¢" Bopy L=0,5 [, To eMkocTb C paBHa:
a) 400 Mx®; 0) 100 Mx®; B) 50 Mx®D; T) HE XBaTaeT IaHHBIX
19. JIBa ogHOPOAHBIX IMUIMH]IPA OJTUHAKOBOTO CEYEHUS, HO PAa3HOW JJTHHEI,
‘ W3TOTOBJICHHBIE U3 OJIMHAKOBOTO MaTepHaa MoIKII0UEHbI MapalieIbHO K
@ H % HMCTOYHUKY TIOCTOSHHOTO HanpsbKeHHs. UTo MOXKHO CKa3aTh O COOTHOIICHUU
‘B MEX/Ty BEJIMUMHAMH IUIOTHOCTEH TOKA B IMJIMHJE A U B IpunHape B?
a) ja>ig 0 ja=is B) ia<is
r) Vcxons 3 pucyHka, HeIb3s CKa3aTh onpeaeraeHHo. Hamo 3HaTh TOUHOE COOTHOIIICHHE MEXKTY
JUIMHOM Y TTOMIAbIO [IJIMHAPA.
20. Peocrat conpoTtusienuem 1,5 OM MoaKIrO49eH K HICTOYHUKY TOKA C BHYTPEHHUM
8| l conportusiieHreM 1 OM, Kak MOKa3aHO Ha PUCYHKE.
Ecimm nBmxoOK peocTara mepemMeniaTh U3 CpeIHETO MOJIOKEHHSI BICBO, TO MOIITHOCTh
TOKa B peocTare OyJer ...
R a) HENPEPHIBHO YMEHBINATHCS
0) cHauana yBeJIMYMUBATHCS, a 3aTEM YMEHBIATHCS
B) CHayaJla yMECHBIIATHCS, a 3aTEM YBEIINIHBATHCS
T') HEMIPEPHIBHO YBEINYNBATHCS

IlepeyeHb KOHTPOJIbHBIX 321aHUH U (MJIM) BONIPOCOB JI1 OLleHKU ¢OPMHUPOBAHHOCTH
kommnereHuu OIIK-1 (koHTpo/IMpyeMblii HHAUKATOP HocTHKeHus KommneTeHunu OIIK-
1.3)
1.
I . i I, Maruurnoe none co3aHo ABYMs JIMHHBIMH HapauielbHBIMU
®T+—37® MPOBOJAHUKAMU € ToKamHu |1 u |2, pacmosioxkeHHbIMU MTEPIEHAUKYIISIPHO
4 mwiockoctu ueprexa. Eciu |2 = |1, To BekTop B MHIYKIHU

PE3YIILTUPYIOLIErO TOJIS B TOUKE A HAIpaBJ€eH ...
a)l; 6)2; B)3; r4;, o) B=0

2.
4, . 2 4, DnekTpuyeckoe MoJe co31aHo TOUEYHBIMHU 3apsAaaMu (1 ¥ O2. Eciu ¢y =
C
&= 15 2a ®  +(, (2 = +20, Touka C HaXOIUTCS HA PACCTOSHUKA OT 3apsija (1 U Ha
4 paccTosiHuu 2a OT (2, TO BEKTOP HAMPSKEHHOCTH 10 B Touke C

OpPUEHTUPOBAH B HAIIPABJICHHUH ...
a)1; 6)2; B)3; r)4; n)pasen(
3. Yacrura ¢ 3apsaa0M ( HaXOJHJIach OYSHb OJIM3KO K BEpIIHHE KOHYCa BHICOTHI N CHapy)u
a) 6 _ (puc.a). Ee mepemecTuiu BI0JIb OCH KOHYCa B TOUKY Ha
h,  paccrosHuu hy, =h/2 oT eHTpa ocHOBaHus (puc.0). [1pu
p g 9TOM BeIMYHMHA IIOTOKA BEKTOpa HAIPSHKEHHOCTH
ANEKTPUYECKOTO MOJIS CKBO3b OOKOBYIO MIOBEPXHOCTH KOHYCA

a) yBEJIMUWIIACh 0) yMeHbIINIIaCh B) HE U3MEHWJIACh

F) HC XBATACT JAaHHBIX O COOTHOIICHUH BBICOTHI KOHYCA U €ro paanyca
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4. Tlone co3naHo OECKOHEYHOW PABHOMEPHO 3apsHKEHHO MIIOCKOCTBIO € TIOBEPXHOCTHOM
! IUIOTHOCTBIO 3apsifia —c . YKaKUTE HAIIPABJIEHHE BEKTOpA IPaJUEeHTa IOTCHIIUAIA B

1
G TOukKe A.

£ [
[¥F)

a)A-1; 6)A-2; B)A-3; 1) A-4

5. B anekrpuueckoii cxeme, NOKa3aHHOM Ha PUCYHKE, R, =R, =100M, &, =10B, ¢3 =20 B.
BHYTpeHHI/Ie COIIPOTUBJICHHUA BCECX UCTOYHHNKOB TOKA paBHBI HYJIIO. Kaxkoso

HaIpaBJIEHUE U CUJIA TOKA, IPOTEKAIOLIET0 Yepe3 PEe3UCTOP R, , €CIIU Uepe3 & Ry
pesuctop R, mpotekaeT Tok 0,5 A cripaBa HaseBo? e
2 e

a) 0,5 A; cripaBa HasleBO 0) 0,5 A; cneBa HampaBo R P 4
B) 2,5 A; cripaBa HaJieBO r) 2,5 A; creBa HampaBo o R4
6. B karymke ¢ ”HAYKTUBHOCTBIO L= 1 ['H TeueT TOK, M3MEHSIOUIHIICS CO
LA BPEMEHEM TaK, KaK Mmoka3aHo Ha pucyHke. J1C caMOMHIYKIINU B KaTyIIIKe

al OTCYTCTBYET Ha BPEMEHHOM UHTEPBAJIE ...

2

a)0-5¢; 6)5-10c; B)10-15¢; 1)15-20¢;
0 10 20 tc

7. Ha pucynke yka3aHbl TPAaeKTOPHH 3apsDKEHHBIX YaCTHII, HMEIOIIHX 2 o
OJINHAKOBYIO Maccy ¥ MOJYJb 3apsijia U BJIETAIOIIHUX B OJJHOPOIHOE MarHUTHOE
1oJie, NePIEeHUKYISIPHOE TUIOCKOCTH uepTexa. [Ipu 3ToM cKkopocTu A 4acTull | 2 304

lud..
a)V;>V,; 0)V;<Vy; B)V;=V,; 1O)HE XBaTaeT JaHHBIX;
8. Ha pucynke n300pakeH rpaduk 3aTyXaronIuX KoJIeOaHUH AIEKTPUIECKOTO 3apsiaa Ha

19, Kn KOHJIEHCATOPE, OMMCHIBAEMBI YpaBHEHUEM q(t) = Ave P sin (gt +¢).
2,7

s

U U2U3Ut° a)0,5¢?t; 6)1c?t B)033c?l; r)Hexparaer JaHHBIX;

9. Ilo AByM OJHOPOAHBIM MUJIUHIPAM OJUHAKOBOMW JUTMHBI, HO PA3HOTO
CEYCHMS, U3TOTOBJICHHBIM U3 OJMHAKOBOTO MaTepHalia, TeYET MOCTOSHHBIN z ’ ’B z
TOK. UTO MOKHO CKa3aTh O COOTHOIIEHUU MEXy BETUYUMHAMU

HAMPSKEHHOCTEH AJIEKTPUYECKOTO MOJIsl B IUIUHAPE A U B uinHape B?

a) Mcxons u3 pucyHKa, Hellb3s CKa3aTh onpeaenaeHHo. Hajo 3HaTh TOUHOE COOTHOIICHHE MEXIY

JUIMHOM | IJIOMIAAbI0 [IUIUHAPA.

6) E\<Eg B) En=Eg T)Ep>Ep

10. B HekoTOpoil 3aMKHYTOH IeTH CYIIECTBYET yUYaCTOK, COCTOSIIIUN U3 TPEX PE3UCTOPOB,
COEIMHEHHBIX T0CJIEI0BATENBHO. B ToUkax coennHeHUs

Onpenenute ko3bduImenT 3aryxanus B (B cex 1).

4 2 Om B 3 0mMm c 4 Om D

1 | | | — ] Pe3ucTopoB A u C H3BECTHbI NOTCHIHAIBL ¢p H ¢c (cm.
¢=2B ¢-12B puc.). Ha yaactke AD BbiensieTcs TeIIoBas MOIHOCTb,
paBHasl...
a) 20 Bt 6) 36 Br B) 28 Bt r) 18 Br
11.
I; | I, Ha pucynke n300paxeHbl CEUeHUs BYX MPSIMOIMHEHHBIX JITUHHBIX

H}ib—iié% napajuieNIbHBIX MPOBOIHUKOB C MPOTUBOIIOJIOKHO HAPABICHHBIMU
TOKaMH, ipuueM |, =21, . UHayKust B MarHuTHOTO I0JIs paBHA

HYJIFO B HEKOTOPOH TOYKE y4acTKa ...

1)a; 2)b; 3)c; 4)d; 5)Her Takoii TOUKH; 6) HOCEPEAMHE MEKY POBOIAMH;
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12. B miockoM BO3IyIIHOM KOHJeHcaTope eMKocThio C 3anacena sueprust W. Haiitu 3apsin Ha
obknaakax kouaeHcaropa. C = 1 Mx®; W = 16 mMx/[x.

a) 2,6 mxKi; 0) 3,6 MxKi;  B) 4,6 MxKir; 1) 5,6 MxKi; 1) 6,6 MK

13. TlIporon BieraeT B 006JaCTh MPOCTPAHCTBA C AIEKTPHUUECKUM H
MAarHUTHBIM MOJISIMH. BEKTOP WHIYKIIMM MarHUTHOTO TI0JIst B
HarpasJieH BA0JIb ocu OZ, a BEKTOP HAPSHKEHHOCTH AIIEKTPUIECKOTO
noJist E - mo ocu OX. B KakoM HarpaBJIeHUH MOXET JIETETh TIPOTOH,
JIBUTAsICh PABHOYCKOPEHHO U MPSIMOJIMHEHHO?

a) Brons ocu OZ 0) [IpotuB ocu OY

B) [Ipotus ocu OX r) Bnons ocu OY

1) [Ipu TakoM HampaBJIEHNUH TOJIEN HE MOKET ABUTaThCs

PaBHOYCKOPEHHO

14. B HekxoTopo#t oOnacTu mpocTpaHCTBAa co3maHO ¥

AIIEKTPOCTATUYECKOE  T0JIe, BEKTOP  HAMPSDKEHHOCTH ]V I KOTOPOTO B TOYKE
P(X1,y1) HampaBlieH O] HEKOTOPHIM YIJIOM K ocH Xx (cMm. Y[ puc.). Kakas
3aBHCUMOCTh TOTEHIMANa DJIEKTPUYECKOTO TOJI  OT ‘ KOOpAWHAT
¢(X,y) MOXET COOTBETCTBOBATh TAaKOMY HAIIPaBIECHHIO 0 x *  manpsokeHHOCTH?

1) p=-2xy 2) ¢=-3y> 3) ¢=3x*> 4) ¢=3x>+4y?
15. Ha pucynke npencTaBiieHa 4acTh MIEKTPUUECKON CXEMBI, IS

R
. g P e KOTOPOM M3BECTHBI TOJIBKO HEKOTOPBIE TapaMeTpbl: Ry =1 OM, R, =4
o |7 1
% T R, | OM, a HCTOYHUKU UMEIOT OJJUHAKOBBIE BHYTPEHHUE CONPOTUBIICHHUS.
|
“ § @ — [ToreHunaner ¢, =6B, ¢3 =3B, a ciiia Toka 4epe3 CONpOTUBIEHUE Ry
= € R =
L = 3 | paBHa I3 =1A.

@, —=I;  Yemy paBHa CHJIa TOKA Yepe3 COMPOTHUBIIEHHE Ry ?
a)l,OA ©6)0A B)2,0A r)Henp3sa paccuuTarh, T.K. HE XBaTACT JAaHHBIX

16. B oxHO¥ TIIOCKOCTH JEXKAT MPSAMOM ITPOBO/I, IO KOTOPOMY T€UET
\ ITOCTOSIHHBIN TOK, U IO Pa3HbIE CTOPOHBI OT HErO MPOBOASIINE KOJbLA A U
\ B. B HekoTOpbIii MOMEHT MPOBOJ C TOKOM HayajM IOBOPAaYUBaTh
@ \ NPOTHUBYACOBOM CTPEJIKH BOKPYT OCH, IEPIEHANKYISIPHOM IIOCKOCTH U
N IPOXOJAIIEH yepe3 cepeIMHy OTPe3Ka, COSAUHSIIONIEr0 HEHTPBI KOJIEL.
[ToTeueT 11 3MEKTPUUECKUI TOK IO KOJIBLIAM U, €CIIH /14, TO B KaKHUe
CTOPOHBI?
a) B konpiiax A u B moteuer nmpoTHUB 4acoBO# CTPETIKH
0) B xonbiiax A u B nmoTteder mmo yacoBoii cTpenke
B) B xousbiie B - mo yacoBoii cTpenke, a B KOJIbIE A - MPOTUB YaCOBOM CTPEIKH
r) B K0Jb11e A - 110 94aCOBOM CTpEIKe, a B KOJbIle B - IpOTHB 4yacoBoi cTpenku
17. DNeKTpuyecKul 3apsa ( pacnpeneneH PaBHOMEPHO
BHYTpPHU MapajuielieNuIie/1a KBaApaTHOrO CEUCHUs bixb:1 wu BbICOTOM
h. PeOpo KBaapaTHOTO CEYEHHs YBEIHYHIH [0 b, = 3b1, ocraBuB
BBICOTY 0€3 WM3MEHEHHWs, W 3apsij pPaBHOMEPHO pacnpenenuics 1o
HOBOMY 00beMy. Bo CKkoJIbKO pa3 yMeHbIIWICS MOTOK BEKTOpa
HaIPsHKEHHOCTU 3JIEKTPUYECKOTO TOJIsI CKBO3b MTOBEPXHOCTH
napaJuiesienure/a ¢ KBaJpaTHbIM ceueHreM bixbi.
I)B3paza 2)BY pas 3)B27pa3  4) He u3MEHUICS
A 18. Ha pucynke n3o0OpakeHa pe3oHaHCHAs KpHUBasl ISl TOKA B KaTYIIIKe
1 WHIYKTUBHOCTHU KOJIE0ATEILHOTO KOHTYPA, COCTOSIIEr0 U3 KOHICHCATOpa C
| eMKOCThI0 C, KaTyIIK1 ¢ UHAYKTUBHOCTBIO L 1 pe3ucTopa ¢ conpoTuBicHueM R.
200 ®,¢% Ecmu L = 0,5 I'n, To emkxocth C paBHa:

a) 400 mx®; 6) 100 Mmx®; B) 50 MK®D; T) He XBaTaeT JAHHBIX
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19. JIBa OAHOPOIHBIX MUIUHAPA OJUHAKOBOTO CEUCHHUS, HO PA3HOU JITHHEI,

II H3rOTOBJICHHBIC U3 OAMHAKOBOI'O MaTcpuajia NOAKIOYCHBI MapaUICIIbHO K

HCTOYHUKY MOCTOSIHHOT'O HanpspKeHus. YTo MOKHO cKa3aTh O COOTHOLLIEHUU
MEXAY BEIMUMHAMU INIOTHOCTEHN TOKa B HWIMHJIE A U B LuiuHpe B?
a) ja>ig  0) ja=is B) ia<is
r) Mcxons u3 pucyHKa, Hellb3sl cKa3aTh olpeseneHHo. Halo 3HaTh TOYHOE COOTHOIIEHUE MEKTY
JUIMHOM Y TIOMIAbIO [IWJIMHAPA.
20. Peocrar conpoTtusienuem 1,5 OM MoakiIr04eH K HICTOYHUKY TOKA C BHYTPEHHUM
ks conpotusiieHneM 1 OM, Kak IOKa3aHO HA PUCYHKE.
Ecnu nBrmxok peocrara nepeMeriarh U3 CpeHEro MoJI0KEHUs BJIEBO, TO MOIIIHOCTh
TOKa B peocTare OyJer ...
R a) HETIPEPHIBHO YMEHbILATHCS
0) cHauana yBeJIMYMUBATHCS, a 3aTEM YMEHBIATHCSA
B) CHayaja yMEHbIIATHCA, @ 3aTEM YBEIMUNUBATHCS
I') HEMIPEPHIBHO YBEJINYNBATHCS

4 cemecTtp

IlepedyeHb KOHTPOJILHBIX 32JaHMH M (MJIM) BOIIPOCOB /ISl OLEHKH ¢(OPMHUPOBAHHOCTH
xomnerenuu OIIK-1 (koHTpoJIMpyeMblii HHANKATOP HocTH:KeHUsT KommeTenuu OTTK-
1.1)

1. Ha mudpakiuoHHYIO pEIIeTKy ¢ MOCTOSHHOW peleTky 0 U IUPUHON KaXKIO0M IIenu a
nasaeT MOHOXPOMAaTHUYECKUI CBET ¢ JUIMHOW BOJIHBI A. 3a pelIeTKON yCTaHOBJIEH YKPaH,
rze HaOnroaeTcst MHTeppepeHIMoHHas KapTuHa. CriekTp M-To NopsiiKa He BUJEH, T.K.
€ro MOJIOKEHUE COBIMAJAeT ¢ NOJOXKEHUEM qUu(pakinoHHOro MuHuMyma. [lupuny a
1esieil pelieTky yMeHbIaroT, He MeHsist d u A. [Ipu 9ToM cekTp M-ro nopsaka ...:

a) CMECTUTCS K ICHTPY U CTaHET BUAEH  0) CMECTUTCS OT LEHTpa U CTaHET BUJIEH

B) CTaHET BUJICH, IOCKOJbKY MOJI0KEHNE MUHUMYyMa CMECTHUTCS OT LIEHTpa

I') CTaHET BUJIEH, TOCKOJIbKY MOJIO)KEHUE MUHUMYMa CMECTUTCS K LIEHTPY

2. Tlaparomuii Ha MOJIAPU3ATOP JIyd CBETA MPEJCTABIIAET U3 ceOs CMECh JTyueit
IUIOCKOTIOJIIPU30BAHHOI'O M €CTECTBEHHOI'O CBETA C UHTEHCUBHOCTSIMH COOTBETCTBEHHO

I; ¥ 1,. C mIoMOUIbIO NOJSPU3aTOPA MOYKHO UCCIIE0BATh UHTEHCUBHOCTD IIPOIIE/IIIETO
cBeTa. MUHMMaIbHasi MHTEHCUBHOCTH MPOIIEAIIET0 CBETa 0Ka3aunach PaBHOM |, . Uemy
paBHa MHTEHCUBHOCTH MaJIAIOIIETo Jy4ya €CTEeCTBEHHOIO CBeTa |, ?

a) HE XBaTaeT JaHHBIX 0) 1y = lmin B) I =2lpin T) Iy =1lmin/2

3. beunblif cBeT najaeT HOPMaJIbHO Ha MJIOCKYIO PErpaiy C

OTBEpCTHEM. 3a perpajoi Ha yaaaeHuu | yctaHoBlieH el
napasuienbHbIi 3kpaH. B nentpe skpana O uz-3a qudpakuum ceera Ha
OTBEPCTUU HAOIIIOIAETCS MAKCUMYM OCBEIIEHHOCTH TOIy00ro cBeTa.
DKpaH HaYMHAIOT MPUBUTATH K mperpane. LIBer msaTHa B IeHTpe perpaz pa
9KpaHa MOKET MEHATHCS TaK:

a) CUHUI CMEHSETCS JKEIThIM

0) 3eJIeHBII CMEHSETCSI KPaCHBIM B) COXpaHseTcs roiy0ooin

T') IpU MaJIeHIIeM NepeMeneHIH SKpaHa B Touke O MOSABIISETCS TEMHOE MATHO

4. BeiOepuTe MpaBUIbHBIN Tpa@UK 3aBUCUMOCTH KHHETHYECKOM SHEPTHH Eun BHIOUTOTO
npu poTorddexTe 3MEeKTPOHA OT YaCTOTHI V MAJAIONINX (POTOHOB, €CIIM T YaCTOTa
MEHBIIIE YaCTOTHI Vipacs, COOTBETCTBYIOIIEH KpacHOU rpanuiie potodrddexra:
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’ S.  ®OTOH ¢ UMITyJIbCOM P, HAJIETAET HA MOKOALLYIOCS YaCTUILy U

T

paccenBaeTCs ¢ UMITYJIbCOM ﬁ;,} oz yrosom 90° k nepBoHa4YaIbHOMY

L0 _. HampaBJICHHIO CBOETO JBIKEHHUS, a JIEKTPOH moA yriaoMm 0 = 30° (cm.

? puc.). CKonbKO IIPOIIEHTOB YHEPTHH OCTANOCh y (hoTOHA?

a)58% 06)42% B)87% 1) 13% 1) 50%

6. IlapamnenbHbiii mydok cBeTa ¢ A1=500 HM majgaet nmoj yriioM 45° Ha 3a4€pHEHHYIO

IJIOCKYIO MOBEPXHOCTH U NMPOU3BOIUT Ha Hee AaBiieHue p. Kakoe naBieHue Ha Ty ke

MOBEPXHOCTH OYJIET MPOU3BOIUTH APYTOM MapaijiebHbIN My4oK cBeTa ¢ A2=750 HM,

MAAONINN O] TEM K€ YTIIOM M UMEIOIIUN BABOE OOJIBIIYIO TIIOTHOCTH (POTOHOB (YK CIIO

(OTOHOB B €JMHUIIE 00bEMA), IO CPABHEHHUIO C NTEPBOHAYATIBHBIM ITyYKOM?

a) 0,75p 6) p B) 1,33p r) 1,5p

7. Ha pucynke cxeMaTuuecKu n300pakeHbI CTaIlMOHAPHBIC
opOHTHI aTOMA BOJIOpOIa corjacHo Mozaenu bopa, a TaK)Xe yCJIOBHO
M300pakeHbI MePeXobl ANEKTPOHA C OJHOU CTaIlMOHAPHOM
OpOUTHI HA APYTYIO, COMPOBOKIAIOUTUECS UCITyCKaHUEM

233

¢dboTtona. Haumenbieit 1j1MHe BOJHbBI HCITYIIEHHOTO s ¢dboToHa B cepuu

BanbMmepa cOOTBETCTBYET CIEAYIOIINI IEPEXO U3 TEX, YTO MPHUBEICHBI HA PUCYHKE:

a) N=3—-n=2 0) n=2—n=1 B) n=5—-n=2 r) n=5—n=I

8. OrtHoIIeHHE AIMH BOJIH Jie Bpoiiist HepeIsITHBUCTCKUX HEUTPOHA U O.-4aCTHIIBI PABHO
An/Ao=2. OTHOIIICHNE BEUYINH UX CKOPOCTEH Vn/Vo paBHO:

a) 8 0) 4 B) 2 r) 0,5

9. MukpouacTuIiia ¢ Maccoi M, Haxo/sIIasICs B OAHOMEPHOU MPSAMOYTOIbHOMN U
NOTEHIUATBLHON siMe MUPUHBI L ¢ 6ECKOHEUHO BRICOKUMU CTEHKAMM, MIEPEXOAUT

Ha OCHOBHOM, CAMbI HU3KUU Pa3pEeIICHHbIN YHEPreTUYECKUNA YPOBEHD C i

pa3penIeHHOTO YPOBHS SHEPTHH, JISKAIIETO HEMOCPEICTBEHHO Ha/l OCHOBHBIM.

[Tpu 5TOM BeIMUYMHA UMITYJIbCA UCTTYIIIEHHOTO (POTOHA OyAeT paBHA:

a) 3n?n’c/m?  6) n®#%/2ml’c  B) 3n?h%/2ml%c r) 3n?r%c/2mL?

10. Kakoe MakCHMaJbHOE YHCIIO 3JICKTPOHOB C TIOJIOKUTEIHLHOU MPOSKIIUEH CIIMHA
S, =+h/2 Ha BBIICJICHHYIO OCh Z MOXKET HaXOJIUTHCS B IMOJHOCTHIO 3aroyiHeHHON 3d —

moA000JI0YKEe MHOTO3JIEKTpOHHOTO atoMa? a) 1 0)3 B) 5 1) 10

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BONIPOCOB /IJIf1 OlleHKU ¢)OPMHUPOBAHHOCTH
komunereHuu OIIK-1 (koHTpoJIMpyeMblii HHANKATOP A0cTHKeHHs KomnereHuuu OIIK-
1.2)

11. Onmnpenenure pa3pemiarIIy0 COCOOHOCTh AUPPAKIIMOHHON PEIIETKH, €CIIU OHA B
MIEPBOM TOPSAKE pasperiacT ABE CreKTpalbHble THHUHU ¢ A1= 0,396 MkM u A= 0,4 MKM.
a) 55; 0)66; B)77; 1)88; m)99.

12.  Omnpenenute paboTy BBIXOJA IEKTPOHOB M3 METAUIA, €CIH «KpacHas TpaHUIla
dotorddexra st Hero A = 120 M.

e=1,6-10" Kir; me = 9,1:103! xr; h = 6,63-103*IIx-c; ¢ = 3-108 m/c.

a) 6,4°B; 0)8,45B; B)10,45B; 1)12,4°B; n) 14,4 3B.
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13. DneKkTpoH HaXOAWTCS HAa TPEThel OOPOBCKOI OpOUTE aToMa, paguyc KOTOPOr

r= 0,24 aMm. Ha CKOJIBKO YBETMYUTCS MOMEHT MMITYJIbCA 3TOTO AJICKTPOHA ITPH MEPEXO/IC
Ha yeTBepTyio opouty? IlpunsaTh 7=10"3* J[k-C.

a) 5-10341x-c; 6)4-103*x-c; B)3-10°34x-c; r)2-10*x-c; m) 1034 Ix-c.

14. BonnHoBast pyHKIMS MHKPOYACTHIIBI C MACCOM M MMEET BUJ:

y = Ae "' XgBY cos(yz), rae | — MHUMAas equHuna. Haiftu momHyo sHepruro yacTuusl (B 5B),

CUMTas MOTEHIMAIbHYIO dHepruto paBHoi U = 6 3B.
[Mpunsares #=10"* Ix-c;m=25102 kr; a =5-10°m1; $ =6-10°% m1; y = 2.1010 ML,
a) 1,1255B; 0)3,1253B; B) 5,12553B; r) 7,1253B; 1) 9,125 »3B.
15. B HEKoTOpOM BOJOPOIONIOI00OHOM aTOME JIEKTPOH MOXKET UMETh Pa3pellICHHbIC
3HAUCHMS YHEPTUH, onpeaenssembie popmynnon E, :—@ ,tnen=1,2,3... Bo ckonbpko

n
pa3 MakcUMallbHasl JJIMHA BOJHBI (OTOHA U3 cepuM bambMepa MeHbIlle MUHUMaMalbHON
JUTMHBI BOJIHBI ()OTOHA U3 cepuu [lamena B crekTpe u3ayueHus 3Toro aroma’?
a)B 1,25 paza; 0)B 2,25 pa3za; B)B 3,25 paza; r)B4,25 paza; 1) B 5,25 paza.
16. PaamoakTuBHBIN 00pazer, comepxkamuii N sep painoakTUBHOTO U30TOIIA,
MTOMECTUJIM B TepMETHYHBIN cocy. [leproa momypacmnaaa 3Toro u3oromna paBeH 7.
CKoIbKO sziep 00pasia ocTaHeTcs K MOMeHTy BpemenHu t? N =7-10%; ¢, =1 mun; 7= 2

MUH.
a) 4,25-10%;  6) 4,95-10%%; B) 5,55-10%; r)6,15-10%%; n) 6,85-10%,

17. B mekoTtopoii mogo060m0uke (4)HEKOTOPOU MOJTHOCTHIO 3aMIOTHEHHOW 000JI0YKH
aToMa HaXxoJIuTcs B K pa3 OoJibIiie 3JIEKTPOHOB, YeM B COCeHEH mo100004ke (B)u3 3Toit
ke 000s0ukn. HaliT MakcHMalbHYIO BO3MOXHYIO MTPOEKIINI0 OPOUTATHHOTO
MarHUTHOTO MOMEHTA DJIEKTPOHA M3 MT0A00010UKHA. [IpUHATE pg =9,27-1024 A-m?; k =

1,286.

a) 1,71-1022 A-m?; 6)2,71-102 A-m?; B) 3,71-1072% A-m?%;

r)4,71-1022 A-mM?; 1) 5,71-1023 A-m2,

18. B ompite KOHra paccrosinue Mexay y3KUMH IIEIsIMU 8= | MM, a pacCcTOSTHUE OT
meneid 10 skpana |= 2 m. OnpeaenuTh MOJIOKCHUE Yemeepmoli TEMHOM TOIOCHI, SCITH
IIEJIM OCBEIICHBl MOHOXPOMATHYECKHM CBETOM C JUIMHOM BOJIHBI A= 0,5 MKM.

a) 6,25 mm; ©6) 5,25 mm; B) 4,25 mMm; T) 3,25 mMm; 1) 2,25 MM.

19. MukpouacTuiia ¢ MacCoi M HaAXOIUTCS B OJJHOMEPHOU MPSMOYTOIBLHOMN
MOTEHIIMAJILHOM siMe ¢ OECKOHEYHO BBHICOKMMH CTEHKaMH IUPUHON a. PazpenieHHbie

n2h2n2

3HAYEHHs DHEPIMU MUKPOYACTHIIbI OTIPEENstoTes Gopmyon E,=——,taen =123...
ma

DHeprusi MUKpOYacTHIIBl Ha BTOPOM BO30YXICHHOM ypoBHE paBHa £E= 45 »B. [pu
Mepexo/ie B OCHOBHOE COCTOSIHME MUKpOYacTUIla u3nydaeTr (oToH. HallTu ummyssc
aToro (oToHa.
a) 102 kr-m/c; ©) 102°kr-m/c; B)2-107% kr-m/c; 1) 3-10726 kr-M/c;
Vo 1) 4-10726 kr-m/c.
¢ 20. IInomanp, orpaHndeHHas rpadUKOM CIEKTPaIbHOW TIIOTHOCTH
SHEPreTUYeCKOW CBETUMOCTH [r aOCOJIOTHO YEpHOro Tesa, Mpu
Iepexo/ie OT TEPMOJAUHAMUYECKON TeMIleparypbl 71 K temmeparype 12
% yBemmuunack B 10 pa3. Haliaure oTHOmIeHWE HIIWMH BOJIH A /L, ,
COOTBETCTBYIOIIUX  MaKCUMyMaM  CIEKTPaJbHOW  IUIOTHOCTH  JHEPreTUYECKOMH

CBETHUMOCTH YEPHOI'O Teja MpH 3TUX Temneparypax. a) 0,56; ©0) 1,8; B); 1) 3,2; n)
0,32.
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IlepeyeHb KOHTPOJIBHBIX 3aIaHNI M (MJIH) BOIPOCOB /ISl OLIEHKH C(hOPMUPOBAHHOCTH
komnereHun OIIK-1 (koHTpo/IMpyemMblii HHAMKATOP A0cTHReHUs1 komneTeHuun OITK-
1.3)

1. Ha nudpakipoHHyIO pEIIeTKy ¢ TOCTOSHHOM pemeTKy 0 ¥ NIMPHHON Ka)X 10! IIenH a
najaeT MOHOXPOMATUYECKUI CBET € JJIMHOM BOJHBI A. 3a PELIETKON YCTaHOBIJIEH SKpaH,
r7e HaOonaeTcs nHTepPpepeHInoHHas kKapTuHa. CrekTp M-ro nopsaKa He BUACH, T.K.
€ro MOJIO’KEHNE COBNAAAET € MOJIOKEHHEM TupakunoHHoro Munumyma. Hlupuny a
IIeJIel pelieTku yMeHbIaroT, He MeHss d u A. [Ipu 3TOM criekTp M—Tro mopsijka ...:

a) CMECTHUTCSA K IICHTPY U CTaHET BHUJICH 0) cMecTUTCs OT LIEHTPa U CTAHET BUJICH

B) CTaHeT BHUJIEH, IOCKOJIbKY MOJIO)KEHHE MUHUMYyMa CMECTHUTCS OT LIEHTpa

I') CTaHET BUJCH, IOCKOJIbKY MOJ0KEHUE MUHUMYMAa CMECTUTCSA K LICHTPY

2. Tlaparomuii Ha MOJSAPU3ATOP JTyY CBETa MPEACTABISIET U3 ce0sl cMech JTyueit
TJI0CKOIOJIIPU30BAHHOTO U €CTECTBEHHOT'O CBETa C UHTEHCUBHOCTAMU COOTBETCTBEHHO
I; ¥ 1,. C mOMOIIBI0 MONSpU3aTOPa MOYKHO UCCIEA0BATh MHTEHCUBHOCTh MPOIIEAIETO

cBeTa. MUHMMaIbHAs MHTEHCUBHOCTH MPOMIEAIIErO CBETA OKa3alach PaBHOU |, . YeMy
paBHA MHTEHCUBHOCTD IMaJIAIOIIETO JIyda €CTECTBEHHOTO CBeTa |, ?

a) HE XBaTaeT JIaHHBIX 0) 1y =l B) Iy =2lin T) Iy =1lmin/2

3. DBemnblii cBeT majaeT HOPMAIBLHO HA IUIOCKYIO MIPETPay C

OTBEpCTHEM. 3a perpajon Ha yAaaeHuu | ycTaHOBIICH il
napajuieNbHbIN 9kpaH. B menTpe skpana O uz-3a qudpakium cBeta Ha f £0
OTBEPCTHH HAOJIOIA€TCSI MAKCHMYM OCBEIICHHOCTH royboro ceeta.

DKpaH HAYMHAIOT MPUIBUTATH K mperpane. LIBer msaTHa B eHTpe nperpasa opa

9KpaHa MOXKET MEHATHCS TaK:

a) CHHUH CMEHSETCS JKEIThIM

0) 3€JICHBII CMEHSETCSI KPaCHBIM B) COXpaHsETCsI roiyOoi

T') IpU MaJICUIIIEM MepeMenIeHIH dKpaHa B Touke O TOSBIISETCS TEMHOE MATHO

4. BsiOepuTe MpaBWIbHBIN rpadK 3aBUCUMOCTH KHUHETHUYECKOW SHEPTUH Eun BEIOHUTOTO
npu GOTOIPPEKTE FIEKTPOHA OT YACTOTHI V TAJAOIIUX (POTOHOB, €CIIM 3TA YaCTOTA
MEHBIIIE YaCTOTHI Vipacs, COOTBETCTBYIOIICH KpacHOH Tpanmiie GoTodddexTa:

a){Ew 1 6)]Eew | B))Ew | T)}Ew
I I !
Y / LY LY

|

|

I

|
Vipach Vipach Vipac VipacH

v

P S.  ®OTOH ¢ UMITyJIbCOM P, HAIETAET HA MOKOANIYIOCS YaCTHUILY U
. % B
% L PaccemBaeTCs ¢ UMITYJIbCOM [y, 1oz yrojaom 90° k mepBoHavaaIbHOMY

6 _. HarpaBJICHHIO CBOETO JIBMXKEHUS, a JIEKTPoH oA yriiom 0 = 30° (cm.

P puc.). Ckonbko MPOLEHTOB YHEPIUH OCTATIOCh Y (OTOHA?
a)58% 06)42% B)87% 1) 13% 1) 50%
6. TlapamnensHbIil my4ok cBeTa ¢ A=500 HM maxaet mox yriom 45° Ha 3a4epHEHHYIO
IUIOCKYIO MIOBEPXHOCTH M IIPOM3BOJIUT Ha Hee AaBiieHue p. Kakoe naBieHue Ha Ty ke
MOBEPXHOCTH OyIeT MPOU3BOIUTH IPYTOi MapajlIeIbHbIN IMydoK cBeTa ¢ A2=750 HM,
Ma/IAI0IIHUH 1O/ TEM K€ YIIIOM M UMEIOLINH BABOE OOJIBIIYIO MIIOTHOCTH (DOTOHOB (YHCIIO
($oTOHOB B euHMIIE 00BEMA), IO CPABHEHUIO C IEPBOHAYAIBHBIM ITy4YKOM?
a) 0,75p 6) p B) 1,33p r) 1,5p
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7. Ha pucyHke cxeMaTH4ecKH U300paKEHBI CTallMOHAPHBIC
OpOHTEI aTOMa BOAOPOAA COIIACHO Mozaenu bopa, a TaKXKE YCIOBHO
N300pa’keHbI IEPEXObI WIEKTPOHA C OJHON CTallMOHAPHOU
OpOUTEI HA APYTYIO, COMPOBOKAAIOLIUECS UCITyCKaHUEM

233

¢oTtoHa. HauMeHnb1iell 1j1MHe BOJIHbBI UCITYIIIEHHOTO s ¢dboToHa B cepuu

banbMepa cOOTBETCTBYET ClEAYIOIINI EPEXO/T U3 TEX, UTO MPUBEACHBI HA PUCYHKE:

a) N=3—-n=2 0) n=2—n=1 B) N=5—n=2 r) n=5-n=1

8. OrHomenue UTMH BOJH ¢ bpoiins HepemATUBUCTCKAX HEUTPOHA U Ol-9aCTHUIIBI PABHO
An/Ao=2. OTHOIICHHE BEJIMIMH UX CKOPOCTEH Vn/Vy paBHO:

a) 8 0) 4 B) 2 r) 0,5

9. MukpouacTuiia ¢ Maccoi M, HaXoAsIIAasACsS B OJJHOMEPHOU MPSAMOYTOJIbHON u
MOTEHIMAJILHOH siMe IHUPUHBI L ¢ 6eCKOHEYHO BHICOKMMH CTEHKaMH, EPEXOTUT

Ha OCHOBHOM, CaMblil HU3KUI Pa3pelIeHHbIM SJHEPreTUYECKUN YPOBEHD C .
Pa3peIEHHOI0 YPOBHS SHEPIHH, JIEKALIETO HEITOCPEACTBEHHO HaJl OCHOBHBIM.

[Tpu sTOM BenuuMHA UMITYJIHCA UCITYIIIEHHOTO (JOTOHA Oy/AET paBHA!

a) 3n?n’c/m?  6) n®x%/2ml’c  B) 3nh%/2ml%c r) 3n?r%c/2mL?

10. Kaxoe MakcHUMallbHOE YHUCIIO 3JEKTPOHOB C MOJOKUTEIHHON MPOEKIMEH criHa
S, =+1h/2 Ha BBIICJICHHYIO OCh Z MOXET HaXOJIUThCS B MMOJHOCTHIO 3aM0JHEHHOM 3d —

1o1000109YKe MHOTORJIEKTpoHHOTO atoma? a) 1 6)3  B) 5 1) 10

11. Onmnpenenurte pa3pemiamIly0 CIOCOOHOCTh AUPPAKIIMOHHON PEIIEeTKH, €CIU OHA B
MIEPBOM TOPSIIKE pa3pelraeT ABe crueKkTpaibHbie TUHUH ¢ A1= 0,396 MM u o= 0,4 MKM.
a)55; 06)66; B)77; 1)88; m) 99.

12. Omnpenenute paboTy BbIXOJA 3JIEKTPOHOB M3 METAUIA, €CIM «KpacHas TpaHHUIlay
dhotoaddexra aisg vHero A = 120 HM.

e=1,6-10"° Kir; me =9,1:103! xr; h = 6,63-103* Tx-c; ¢ = 3:108 m/c.

a) 6,47B; 0)845B; B)10,45B; 1) 12,45B; n) 14,4 3B.

13. DnekTpoH HaxOJIUTCS Ha TpeThel OOPOBCKOW OpOUTE aToMa, paanyC KOTOPOM

r= 0,24 uM. Ha cKoJIbKO yBEIMUUTCS MOMEHT MMITYJIbCA 3TOTO 3JIEKTPOHA MPHU MEPexo/ie
Ha yeTBepTyIo opouty? Ilpunars 7 =103* Jx-C.

a) 5-10%*]Ix-c; 6)4-103*x-c; B)3-10°34Ix-c; 1)2-10Ix-c; m) 103 Ix-c.

14. BonHoBast GyHKIUS MHKPOYACTHIIBI C MACCOU M MMEEeT BUJI:

y = AeT'XgBY cos(yz), Tae | — MHUMas eauHuIa. HaliTi monHyro sHepruro yactuis! (B 9B),

CUMTas NOTEHINATBHYIO 3Hepruro pasHoii U = 6 5B.
[punsate #=10"* Jx-c;m=2510® kr; o =5-10° ML B =6-100 MLy y = 2.100 m L.
a) 1,1255B; 0)3,1253B; B) 5,1259B; 1) 7,125 3B; n) 9,125 3B.

15. B HEKOTOPOM BOIOPOAOIOJOOHOM aTOME SIEKTPOH MOKET UMETh Pa3pelICHHEIE
|E4|

3HAYCHMUsI SHEPT UM, onperelsemMbie GpopMyioi E,=-—, rae n= 1,2, 3... Bo ckombko
n

pa3 MakCUMalibHasl IJIMHA BOJIHBI (POTOHA U3 cepuu banbMmepa MeHblle MUHUMaMaibHON
JUTMHBI BOJIHBI (poTOHA U3 cepuu [lamena B criekTpe U3mydeHus 3Toro aroma?

a)B 1,25 paza; 0) B 2,25 pa3a; B)B 3,25 pa3a; r)B 4,25 pa3za; 1) B 5,25 paza.

16. PammoaxTuBHBINM 00pasel, coaepxkamuii N simep paIuoakTUBHOTO HU30TOIIA,
IIOMECTUJIM B FeépMETUYHBIN cocya. Ilepuon momypacnana 3Toro u3oromna paseH 7.
CKOJIBKO si/iep 06pasia ocTaHeTcss K MoMeHTy Bpemenn t? N =7-10%; ¢, = 1 mun; 7= 2
MUH

a) 4,25-10%;  6) 4,95-10%% B) 5,55-10%; 1)6,15-10%; n) 6,85-10%.



32

17. B nekotopoii nogo06010uke (4)HEKOTOPOIl OJIHOCTHIO 3aMIOTHEHHON 000JI0YKH
aToMa HaxoauTcs B K pa3 OoJIbIIie 3JCKTPOHOB, YeM B COCEIHEH mo10000uke (B)u3 3ToM
xe o0onoukn. HaliTh MakcHManbHYI0 BO3MOXKHYIO IMPOCKITUIO OPOUTATEHOTO
MarHMTHOTO MOMEHTA 3JIEKTPOHA U3 MoH000m09KuA. TIpUHATE py =9,27-1072* A-m?; k =

1,286.

a) ,L71-10 2 A-m%;, 6)2,71-102 A-m%;, B) 3,71-10% A-Mm?;

1) 4,71-102 A-M?%;, 1) 5,71-102% A-m?.

18. B ompite FOHTa paccTossHEe MEXIy y3KAMHU MIEIIMHA a= | MM, a pacCTOSIHHE OT
mieneit 1o skpana |= 2 m. Onpenenuth MOJIOKEHUE Yemeepmoli TEMHON TOJIOCHI, €CIH
IEJTN OCBEIIEHBI MOHOXPOMAaTHUUYECKIUM CBETOM C JUTMHOM BOJIHBI A= (0,5 MKM.

a) 6,25 mm; 0) 5,25 mm;  B) 4,25 mm; 1) 3,25 mm; 1) 2,25 Mwm.

19. MuxkpouacTtuna ¢ Maccoid M HaXOJUTCS B OJHOMEPHOM MPSIMOYTOJIbHON

MOTEHIIUATILHON SIME€ C OECKOHEUHO BBHICOKMMHU CTCHKaMH IUPUHOMN a. PazperieHHbie
2,2 2

o Ain
3HA4YCHUS SHECPIrUM MUKPOYACTULbI OIPCACIISIFOTCSA (bopMyJIOI/I E, = n—z
2ma

,rnen=1,2,3...
DHeprusi MUKpOYacTHIIbl Ha BTOPOM BO30YXJA€HHOM ypoBHE paBHa £= 45 »B. Ipu
Mepexo/ie B OCHOBHOE COCTOSIHME MUKpoYacTUlia u3nydaer ¢oToH. Hailtu ummyssc
3TOr0 OTOHA.
a) 1002 kr-m/c; 6) 107 kr-m/c; B) 2:1028kr-m/c; 1) 3-1072° kr-M/c;
Vo 1) 4-1072° kr-m/c.
¢ 20. IInomanp, orpaHnyeHHas rpadUKOM CIEKTPaIbHOW MIOTHOCTU
SHEPreTUYEeCKOH CBETUMOCTHU [r aOCOJIOTHO YEpHOro Tesa, IpHu
nepexoae oT TePMOAVMHAMUYECKON TeMIlepaTypsl 11 K Temieparype 12
% ysemmuunacb B 10 pa3. Haligure oTHOIIEHWE UIMH BOJIH A,/A, ,

COOTBETCTBYIOIIMX  MaKCUMyMaM  CIEKTPAIbHOH  TUIOTHOCTH  JHEPreTHYECKOU
CBETHMOCTH YEPHOI0 Teja MpH 3TUX Temmeparypax. a) 0,56; ©6) 1,8; B); 1) 3,2; n)

0,32.

4. OneHo4YHbIE CpeCcTBA (OLEHOYHbIE MATepPHUAJIbl) ISl IPOBeIeHUS
NMPOMEKYTOYHOM ATTECTANMMOOYYAKIINXCS (3AIUTHI KYPCOBOHl padoThl
(mpoekTa)) Mo AUCHUIINHE (MOTYJIIO)

(He npedycmMompero 0CHOBHOU NPOGecCUOHATbHOU 00PA308aMebHOU
npocPaAMMOli)



