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1. Onucanue poHAA OLIEHOYHBIX CPeACTB (OLICHOYHBIX MATEPHAJIOB)

@oH/ OIICHOYHBIX CPEICTB (OLEHOYHbIE MaTepualibl) BKIOYaeT B ceOs KOHTPOJBHHBIE
3aaHus U (MITH) BOIPOCHI, KOTOPBIE MOTYT OBITh MPEATIOKEHBI 00yJarOmEMyCsl B paMKax TEKYIETO
KOHTpOJISl YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTalluy MO AMCLUUILIMHE (MOIYNII0). YKa3aHHbIE
KOHTPOJIbHBIE 3aJaHusl W (WIKM) BOMPOCHI IO3BOJISIIOT OLIEHUTh JOCTH)KEHHE OO0ydaroluMcs
IUIAHUPYEMbIX ~ PE3yJabTaTOB oOOyuYeHUs MO JUCUUIUIMHE (MOJIYJII0), YCTAHOBJEHHBIX B
COOTBETCTBYIOILIEH paboyeil mporpaMme AMCHUILTUHBI (MOIYJsI), a TaKke CPOPMHPOBAHHOCTH
KOMIIETCHIIMH, YCTAaHOBJIEHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKTepUCTUKE OCHOBHOM
npodeccuoHanbHON 00pa30BaTENIbHON MPOTPAMMBI.

[lonHble HaMMEHOBaHMSI KOMIETEHIIMM W MHAMKATOPOB UX JTOCTHXKEHUS IPEJCTAaBJICHbI B
00111el XapaKTepUCTUKE OCHOBHOM Mpo¢hecCHOHAIBHON 00pa30BaTEIbHOM MPOTPAMMBI.

2. OneHoO4YHBbIE CpeIcTBA (OLEHOYHbIE MAaTEePHAJIbI) /1JIs1 MPOBEAeHUsI TEKYIEro
KOHTPOJIAA YCIIeBAeMOCTH 00yYAKIIUXCH 10 TUCHHUIINHE (MOTYJIIO)

2 ceMecTp

IlepedyeHb KOHTPOJIbHBIX 32JaAHMH U BOIIPOCOB /Il OLIEHKH C(POPMUPOBAHHOCTH
komnerenuuu OIIK-3 (konrposmpyemsiii unankarop OINK-3.1)

1. Ha pucyHke n300pakeHa TUTOCKast KpUBasi, Ha3bIBacMasi KIIOTOHION y
(crimpanbio KopHro). Touka A IBHKETCS BIOJb 3TOM KPUBOW B HAIPaBJICHUH, A
YKa3aHHOM CTPEJIKOM, C MOCTOSIHHOM MO BEIMYMHE CKOPOCThIO. [Ipu aTOM
BEJTMYMHA €€ MOJTHOTO YCKOPEHHUSI: a) paBHa HYIIIO; G >
0) MOCTOSTHHA M HE paBHA HYJIIO;  B) yBEIIMYHBACTCS; I') YMEHBIIACTCS;
2. MarepuanbpHas Touka M aBmKeTCs 10 mapabosie \
(puc.1) B HampaBIieHUH, YKa3aHHOM cTpenkamu. I'padguk 4, U Puc2
M3MEHEHHUsI BETMYUHBI (MOAYJIsA) €€ CKOPOCTH NMPHUBEICH Puc.1 \\//
Ha puc.2. Ha puc.1 nokazaHo nojoxenue Touku M B M o
MOMEHT BpeMeHHU 3. YKaKuTe Ha 3TOM PUCYHKE Hanpasnerie t tp t

p 3 ) PHUCYH 1 ABUKEHUR 1 2 13
HaIpaBJIeHUE CUIIbI, eicTBYOMIEN Ha TOUKy M B 3TOT
MOMEHT BpEMEHH {3: a) 1; 0) 2; B) 3; r) 4;
3. Ha Teno, nMeBiiee uMiynsc P B T€YEHHE OUEHb KOPOTKOTO BPEMEHU At o—>5
nevictBoBaiia cuia Oosbinas cuia F . [Tocie okoHYaHUs IEHCTBHS CHIIBI TEJIO JICTUT fi 120

noxa yriiom 120° k HaITpaBJICHUIO IIEPBOHAYAJIBHOI'O ABUKCHUA C UMITYJIBCOM,
BCJIMYMHA KOTOPOIro paBHA BCIMYUHEC IICPBOHAYAIIBHOI'O UMIIYJIbCA TCJIa: | p I| = | p| . HpI/I 3TOM

BEJIMYMHA UMITYJIbCA JEHCTBOBABIIEH HA TEJIO CHJIbI ‘IEA'[‘ Oyzer paBHa:
a) 0; 6) ptgl120°; B) pcos120°; r) p/2; ) p; e) psin120°; x) 2p;

Ilepeyenb KOHTPOJIBHBIX 32JaHHH ¥ BOIIPOCOB VIl OLEHKH C()OPMUPOBAHHOCTH
komnerenuuu OIIK-3 (konrposmpyemsiii unankarop OINK-3.2)

1. Ha pucynke npeacrasieH rpaduk GyHKIIUU paciipeneneHus Makcperia
MOJIEKYJI UJI€AIbHOTO Ta3a MO BeJIMYMHAM cKopocTei. Cpeiln OTMEUEHHBIX Ha
HEM CKOpPOCTEH Vi UMEIOTCS BEIUYUHBI CPEAHEN, CPEHEN KBAAPATUYHON U
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HaunboJiee BEpOSTHONH CKOPOCTU MOJIEKyYI ra3a. be3pazmepHoe OTHONIEHHE V3 -V, / (V2 )2 paBHo:
3n? /8 f3n2 /16 3n 6

a) \[—=:3 0) .= B y[—: D) J=—: o) |—=: € .,[—;

) 32 ) T ) 64 ) In ) 16 ) T
8 . 8n .

X) ,/— 3).—; u)IpYyroi oTBeT;
In 3

2.Marepwuan cTepKHs,

T T Jal ot 4 Jq Jot Jq Jq
U300PAKEHHOTO HA 10 )2 = : : : :
p ——t : X —/ X \ X \ x | X / X
JICBOM PHCYHKE, X X X ; . . ; ; . . . . ;

NMEET BCIOY a) 0) B) r) ) e)
OJINHAKOBEIH, HE

3aBUCSIIHMN OT TeMIIEpaTyphl KO3)PHUIIMEHT TeTUTonpoBOIHOCTH. KOHIIBI CTEepKHS
MOJIEPKUBAIOTCS TIpH pa3HbIx TemmepaTypax T1 =400 K u T2 = 300 K. Ykaxxute npaBUIbHBIN
rpaduK 3aBUCUMOCTH BEJIHYMHBI TUIOTHOCTH TMOTOKA TEILIa jo OT PACCTOSIHUS X BIOJb €r0 OCH:

3. CrosBmIas aBTOMAaNIMHA HAYUHACT JABUTAThCS C YCKOPEHHUEM d . [1epBbrii il
—>

HaO0JI0IaTellb CIYMTACT, YTO IPUIUHON ITOTO SIBIISETCS TPEHUE KOJIEC O ﬁ‘
MOBEPXHOCTh JIOPOTH, MOCKOJIbKY APYTUX CHUJI, TSHYIIUX aBTOMOOWIIb BIIEpe
HeT. BTopoii yBepeH B TOM, YTO TpEeHHE MOXKET TOJIBKO 3aTOPMO3UThH JBH)KEHHE aBTOMOOUJIS, HO
HUKaK HE YCKOPUTh. BhICKakuTe CBOE MHEHHE O TOM, KTO M3 Habroaarenei mpas. ONeHUTE poJib
TPEHHS KOJIEC O JOPOry: OyJIeT OHO MPUYMHON YCKOPEHUS WK 3aMeIeHus aBToMOOmIa. OTBET
000CHYITE C TOMOIIBIO0 (PU3NYECKUX 3aKOHOB B (POPMYIL.

IlepeyeHb KOHTPOJILHBIX 33JaHUI U BONIPOCOB /IJIf1 OLIEHKU C()OPMHPOBAHHOCTH

komnereHuun OITK-3 (konTposmpyemslii munaukarop OIIK-3.3)

1. B arTtpakimoHe 4enoBeK JOKEH OTBECTH TsDKEIBIH 1Iap, TOIBEIICHHBIN Ha

ITHYPE ¥ TOJIKHYTh €r0 TaK, YTOOBI BO BpEMs BO3BPATHOTO JABMKCHUS IIap COMII

KETJI0, CTOSIIIYIO MPSMO IO TOYKOH, B KOTOPOH IIHYpP MOJABEIICH K OTOJIKY

(mepen Kerjei CTOUT NMPENATCTBHE, HE MO3BOJIAIONIECEe COUTh €€ TPSIMBIM yIapoM). N
O11eHUTh BO3MOXKHOCTh COMTh IIIApOM KETJII0 B TaKOM arTpakiuuoHe. Kak ciemyer

Toakath map? OTBeT 000CHYHTE ¢ TOMOIIBIO (PU3UIECKUX 3aKOHOB U (HOPMYIIL.

S0 - - - — -

2. ®yr6onucT ObET neHanbTu. B MOMEHT ynapa Hora ¢pyTrooaucTa UMeeT -
N v %
CKOPOCTBH V, a Macca OBIOIIEH 110 M4y HOTH BO MHOTO pa3 0OJIbIIIe MacChl /@ @<

77 7777 77777
MsA4a. Hpe,Z[J'IO)KI/ITe CHOCO6, IIO3BOJIAIOIIKMHK C IOMOIIIBIO 3aKOHOB MCXaHHUKHU
HanTH CKOpPOCTb MAYa IIOCJIC ydapa U HaﬁHHTe 9Ty CKOPOCTh.

3. NUMeercs MeTaIMuecKuil CTEp>KeHb, KOTOPBII MOKHO TOJIBECUTH 32 KPIOYOK
Ha KOHIE. JIMHEHKHU 1o pyKOU HET, HO UMErOTCs Yackl. [Ipemoxure npouenypy
oTIpeJieNieH s JJIMHBI CTEPXKHS C TTOMOIIIbIO NMeroImuxcst yacoB. OOocHyiiTe
MpeTI0KEHHYIO MPoIenypy GopMynaMu, MO3BOJSIOMIMMHE BEIYUCIUTH TPEOYEMYIO ATUHY CTEPIKHS.

Ilepeyenb KOHTPOJIBHBIX 32JaHHH M BOIIPOCOB I OLIEHKU C()OPMUPOBAHHOCTH
kommnereHnuu OITK-4 (konTposmpyembrii unaukarop OIK-4.1)

1. Ilpu 20°C mroTHOCTH BOKI paBHa ~ 1000 KI/M®, TUIOTHOCTH TOICOJTHEYHOTO Macia

~ 925 kr/m°, mioTHOCTH HedyTH ~ 830 Kr/M°, MIOTHOCTH STUIOBOTO crMpTa ~ 789 kr/m°. TeM He

MCHCEC, OoJiee JIerKui CIIUPT paCTBOPACTCA B BOAC, 4 0oJlee TSDKENbIE Macllo U HC(I)TL BCIIJIBIBAIOT HA
MOBEPXHOCTH BOJbI. Brickaxkute cBoe CYXXICHUC O TOM, KaAKUC (I)PBPI‘ICCKI/IC 3aKOHBI ITPUBOJAT K
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3TOMY pe3ynbTaTy. MI3MeHeHne KakuX BEJIMYHH B 3THX 3aKOHAX HAJI0 IPUHATH BO BHUMAaHUE U
nouemy?

2. [Tpuxomst 3MMO#i B CBOE XKIITUILIE YETIOBEK MOXKET CECTh Ha YKEJIE3HBIH CTYII, @ MOXKET — B
ILUTIONIEBOE Kpecio. B nmepBoM citydae eMy OyAeT X0JI0JHO, @ BO BTOPOM — TEILIO, XOTS
TeMIepaTypa U CTylla, M Kpecila OJMHAKOBa U PaBHA TEMIIEpPAType BO3yXa B koMHaTe. Onpenenure
MPUYMHY TAaKOTO Pa3INuus B pe3yIbTaTax U 0OBSICHUTE €€ C MOMOIIBIO 3aKOHOB U (hOpMYIT (DU3HKH.

3. Hactuna ABIWXKETCs BIOIh OKPY>KHOCTH C PaycoM | M B COOTBETCTBUH C YPAaBHEHUEM
o(t)=2n (t3 — 2412 + 24t —12), rJie ¢ — yroj B pajuaHax, t —BpeMs B ceKyHaax. Beanunna

TaHT'€HIIMAJILHOTO (KacaTeIbHOIO K TPAEKTOPUH) YCKOPEHUS YaCTULIbl paBHA HYJIIO B MOMEHT
BpeMEHHU (B CEKYH/1axX), paBHBII:
a) 1; 0) 2; B) 3; r)4; n) 6; e) 8; ’K) HET MPaBUJILHOTO OTBETA;
IlepeyeHb KOHTPOJIBLHBIX 32/IaHUI M BONIPOCOB /1l OLIeHKHU ¢()OPMUPOBAHHOCTH
komnerenuuu OIIK-4 (konrposmpyemsiii unankarop OIK-4.2)

1. Jluck pagnyca R HaunHaeT BpamaThCs U3 COCTOSHUS TTOKOS B

TOPU30HTAIBHOMN MJIOCKOCTH BOKPYT OCH Z, TPOXOISIIEH ©z, paw/e*
HNEPIEHANKYIISPHO €ro MJIOCKOCTU Yepe3 ero UEHTpP. 3aBUCUMOCTh 2

MIPOEKIINH YTII0OBOIO YCKOPEHUS OT BpEMEHHM MoKazaHa Ha rpaduke. B SN >
KaKoi MOMEHT BpEMEHH BeIMYMHa (MOYJIb) TAHT€HIIUAIBHOTO ST } ] \‘V / T T 1io 1°°

YCKOPE€HHA TOUKH Ha Kparo ANUCKa JOCTUTHET MAaKCUMAaJILHOM BEJINYHUHEI?
a)llc; 0) 6; B) 5 ¢; r)4c;

2. UneanbHblii ra3 copepuiaet npouecc 1— 2 — 3, U300pa’keHHBIN Ha quarpamme
p-V,rme Py, =4p, Vo =2V;, V3 =3V, p = 10°Ia, V; =1 nutp. 3a Bpems 3T0ro
Mpolecca BHYTPEHHSIA SHEprusl ra3a yMeHblaercs Ha Benuuuny 150 JIx. Kakoe
TEITO TI0JTydaeT ra3 3a Bpems npouecca 1—2 — 37?

a) 150 JIx; ©6)200 Ix; B)250 x; 1)300 x; m) 350 [Ix; e)400 x; x)
450 1Ix;

3) Ipyroi OTBET;

3. Ha pucynke npecTaBiieH NpsMON UK TETJIOBOW MAIlIMHBI B KOOpAMHATaX T — S,
rae T —TepMoAHAMUYECKAs TEeMIIepaTypa, S —IHTPONHUs. YKOKUTE YIacTKH, Ha
KOTOPBIX TEIUIOTA MOCTYMHAeT B paboyee TeJI0 MalIMHbI OT HarpeBaTesiel, U y4acTKH,
/i€ TEIUIOTa OTAAETCS XOJIOIUIbHUKY:

a) 12, 23 — nmoctrynaer; 34,41 —otnaercs;

0) 12, 23,41 —nocrynaer; 34 —otnaercs;

B) 12,41 —nocrynaet; 34 —otnaercs; r) 23 —noctynaer; 41 —otnaercs;

4. Z[aBJ'ICHI/Ie BO34yXa B aTMOC(bepe C TeMnepaTypoﬁ T YMCHBIIUTCSA B 2 pa3a, €CJId MOAHATLCA Ha
BBICOTY (M -MOJIIpHasA MaccCa BO3JyXa, R - YHUBEPCAJIbHAA Ia30Basd HOCTOHHHaﬂ)Z

a)h=&exp(2); 6)h=2ﬂ; B)h:EIHZ; r)h:&; ,u);h:ﬂexp(Z)
RT ug ug RTIn2 ug
RT
e) h=—
2ug
IlepeyeHb KOHTPOJIBHBIX 32JaHHH M BOIIPOCOB I OLIEHKU C()OPMUPOBAHHOCTH
komnerenuuu OIIK-4 (kontposmpyemsiii uaankarop OINK-4.3)
1. Ha pucyHke nmpuBe/ieHbI 1Ba Tpaduka QyHKIMH pacrpeiesieH s 110 £
M

1
2
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BEJIMYMHAM CKOPOCTEH MOJIEKYIJI OJTHOTO U TOTO K€ UJICATbHOTO Ta3a MpU pa3HbIX TemrepaTrypax. I’
— TeMrepaTypa rasa, S — Iiomaab Mo KpuBoi rpaduka. [IpuBeneHs! caeayronme COOTHOIICHNUS
A)T2=T1; B)T2<Ty;, B)T2>Ty; I)S2=S1; )S2>S1; E)S2<Si.

Kakue u3 3TUX COOTHOIICHU SIBISIOTCS MPABUIBHBIMU?

Otsetnl: a)A,I'; O)A,E; B)A,/; r)b,I; n)b,E; e)bI; x)B,E; 3)B,];
n) B, I;

2. Ha pucynke npezacrasiieH rpaduk GpyHKIuN pactpeneneHus Makcsenia
MOJIEKYJI MJIEAJIbHOTO ra3a [0 BeJIMuuHaM ckopocteil. Cpean OTMEYEHHBIX Ha
HEM CKOPOCTEH Vi MMEIOTCS BEJIUYMHBI CPEAHEHN, CPEHEN KBaIPAaTUIHOMN U
HanboJjiee BEpOATHON CKOPOCTH MOJIEKYI ra3a. be3spasmepHoe oTHOIIEHNE

2 2
2 3n 8 3n 16
V3-Vu/(V : —; 6 /_; ,/_; /_;
3 4/( 2)” paBHO a) = ) - B) ) r) o )
3—n; e)«/g;
16 T
8 8n .
X) ,/—; 3).— Wu)Ipyroi oTBeT;
9n 3

3. JlaBneHne ra3a, COBEPIIAIOIIEro H30TEPMUIECKAN TIPOTIeCcC, YMEHBIIIIIOCH B 2 pa3a. [Ipu aTom
CpeIHsIsI ITMHA CBOOOTHOTO Mpodera MOJIeKYJI rasa:

a) yBenu4mwiIach B 4 paza; 0) yBeIW4miIach B 2 paza; B) MIPaAKTUYECKU HE N3MEHUIIACH;

I') YMEHBIIWJIACh B 2 pa3a; 1) YMEHBIIUJIACH B 4 pa3a;

IlepeyeHb KOHTPOJILHBIX 32JaHMH U BONIPOCOB /IJIsl OlleHKH ¢(OPMUPOBAHHOCTH
komnereHuu OITK-17 (koHTposmpyembrii uaaukarop OIK-17.1)

1. CrosBuiasi aBTOMAaIIMHA HAYMHAET ABUTATHCS C YCKOpPeHUEM d . [lepBriii Z
(v} %
HaOoIaTeNlb CYUTACT, YTO MPUYMHOMN ITOTO SBJISIETCA TPEHHUE KOJIEC O ﬁ‘

MOBEPXHOCTB JOPOTH, IIOCKOJBKY JAPYrUX CHII, TSHYIIUX aBTOMOOHIIb BIIEpE

HeT. Bropoii yBepeH B TOM, 4TO TPEHUE MOYKET TOJILKO 3aTOPMO3UTH JIBUKCHUE aBTOMOOHIIS, HO
HUKaK HE YCKOPHUTh. BhICKaKuTe CBOE MHEHHE O TOM, KTO U3 HabroaTeneit npas. OueHUTe posib
TPEHUs KOJIEC O JIOPOTy: OYAET OHO MPUYMHON YCKOPEHUS WK 3aMeIeHUs] aBTOMOOmIIsl. OTBET
000CHYHTE C MMOMOIIBIO0 (PU3NYECKUX 3aKOHOB B (POPMYIL.

2. B arTpakiuoHe 4enoBeK JOKEH OTBECTH TSKENbIH 11ap, MOIBEIICHHBIN Ha

ITHYPE U TOJIKHYTh €T0 TaK, YTOOBI BO BPeMsI BO3BPATHOTO JIBIKEHUS MIap COMII

KETJII0, CTOSIIIYIO IIPSIMO TOJI TOUYKOM, B KOTOPOH IIHYp MOJABENIEH K MOTOJKY

(mepen keriieil CTOUT MPENSATCTBUE, HE TO3BOJIAIOLIEE COUTh €€ MPSMBIM yIapOM). N
OneHuTh BO3MOXXHOCTb COUTH IIIApOM KErJII0 B TAKOM aTTpakuuoHe. Kak cienyer

ToJsiKaTh map? OTBeT 000CHYHTE ¢ MOMOIIBIO (PU3NYECKUX 3aKOHOB U (POPMYIL.

o - —————

3. ®yrOonuct ObET neHanbTH. B MOMeEHT ynapa Hora gyrOonucTa numeer

. v
CKOpOCTB V, a Macca ObloIel 10 Msi9y HOTH BO MHOTO pa3 00JIblIe MacChl /@ @evﬁ
msga. [Ipeanoxkute crnoco6, NO3BOISIONIMI ¢ HOMOIIBIO 3aKOHOB MEXaHUKH

HaWTH CKOPOCTh MsAYa MOCJE yapa U HAUIUTE 3Ty CKOPOCTb.

IlepedyeHb KOHTPOJIBHBIX 32JaHHH H BOIIPOCOB JIs1 OLIEHKH C()OPMHUPOBAHHOCTH
komnerenuuu OIIK-17 (konTposmpyemsblii unankarop OIK-17.2)



1. meeTcst MeTalsInyecKuil CTepKEHb, KOTOPBIM MOKHO TIOJIBECUTH 33 KPIOYOK
Ha KoHIIe. JInHelKku 1o pyKo! HEeT, HO UMErOTCs Yackl. [Ipennoxure npouenypy
OTIpEICIICHUS ITTMHBI CTEPXKHS ¢ TOMOIIBI0 NMetoIuXxcs yacoB. ObocHyiiTe
MPEUI0KEHHYIO TIPOLelypy GOpMYIaMu, TIO3BOJISIIOIIUMH BEIYUCIUT TPEOYEMYIO JITMHY CTEPKHSI.

2. Ha 0601 koeca co ciuamu 1 Ha 0001 CIUIONTHOTO AUCKA TOTO )K€ paauyca MR
R u Toii ke maccel M HaMOTaHbI HEBECOMBIE HUTH, K KOTOPBIM IIPUKPEILIIEHbBI
OJIMHAKOBBIE Ipy3bl Maccoit M. U koseco, ¥ AMCK MOTYT BpalllaTbCsl BOKPYT
TOPU30HTAJIBHOM 3aKpENJICHHOW OCH CUMMETpUH O€3 TPEeHUs U
MEPBOHAYAIBHO MOKOSTCS, a TPY3bl HAXOATCS Ha OJMHAKOBOH BbicoTe N Hax
nosioM. OLieHHUTe, KaKo¥ U3 TPy30B ObICTpEe yIaIeT Ha IoJI MOCje Havasa
nBrKeHus. OTBET 00OCHYHTE C MOMOIIBI0 (GPU3MUECKUX 3aKOHOB U (POPMYIT.

— MR

3. lapwuk, moABeNICHHBII Ha HEBECOMOM MPYXHHKE COBEPIIACT BEPTUKATBHBIE
KoJieOaHus B TIIMLEPUHE. Y TBEPXKIAETCA, UTO MOCIE TOTO, KaK B TJIMLEPUH J00aBUIH
BOJTY, a IIAPUK MOJBECUJIN Ha IPYroi MpYKUHKE C MEHbIIIEH KECTKOCThIO, OH IIepecTal
coBepuIaTh Kojiebanus. BrickaxuTe cBOE CyXJIeHHE O BO3MOXHOCTH WM
HEBO3MOXKHOCTH TaKoro pesynabpTaTa. HaliiuTe B cliellaHHOM yTBEPKJIEHUH T€ (PAKTOPBI,
KOTOpbI€ MOTJIM HJIK HE MOTJIM IPUBECTU K JTaHHOMY pe3ynbTaTy. OTBeT 000CHYiiTE C
MOMOIIBI0 (PU3UYECKUX 3aKOHOB U (HOPMYIL.

IlepeyeHb KOHTPOJIbHBIX 32JaHUI M BOIIPOCOB /1JIs1 OLIEHKU C)OPMHUPOBAHHOCTH
komnerenuuu OIIK-17 (konTposmmpyemblii unankarop OIK-17.3)

1. HekoTopoe KOJWYECTBO ras3a ClieyeT MepEeBECTH U3 COCTOSHUS C IaBIICHUEM p1 M 00beMoM Vi B
COCTOSIHHME C JIaBJICHUEM p2 = 2p1 U ¢ 00beMoM V2 =2V1. DTO MOXKHO clienaTh UCIOJIb3Ys
(KOMOMHUPYST) TOJBKO JABA 0OPATUMBIX MPOIECCA U3 YETHIPEX MEPEUNCICHHBIX: N30 TEPMUYECKUM,
n300apUIEeCKUi, N30XOPUUIECKUN U aauadbaTudeckuii mpoiecchl. HeoOxoaumo HalTh Takyro
KOMOMHAITUIO U3 IBYX MEPEUHCICHHBIX MPOIIECCOB, YTOOBI ra3 B Pe3yabTaTe 3TUX JBYX MPOIIECCOB
nepenién u3 Ha4YalIbHOTO B KOHEYHOE COCTOSTHHE, COBEPIIUB IIPU 3TOM HAaUOOJIBIIYIO paboTy.
W3noxute cBOE MHEHHE O TOM, Kakasi KOMOMHAITUS TPOLIECCOB OY/IET YI0BIETBOPATH TAHHOMY
ycioBuio. OTBET 000CHYHUTE ¢ MOMOIIBI0 (PU3NYECKUX 3aKOHOB U (POpMYJI, H300pa3uB BEIOPaHHYIO
KOMOMHAITUIO ITPOIIECCOB Ha quarpamme p — V.

2. B 1pybky U-06pa3noro MmanomeTpa, COSJMHEHHOTO C COCY/IOM, 3aJIUTa
KHUJIKOCTh C HEM3BECTHOM TUIOTHOCTBIO p, . [I03TOMY MOXHO U3MEPUTH
Pa3HOCTh YpOBHEH N KUAKOCTH B MAHOMETPE, HO HEITb3sl OMPEICTUTh
pPa3HOCTb JaBJCHUM Ap =p, gh BHYTpHU U BHE cocyna. C mOMOIIbIO
Hacoca H MOXHO 3akaydaTh B cOCyl BO3/lyX M0 60ibIINM AaBiieHueM. C
noMoIIbI0 KpaHa K MOXHO ObICTPO BBITYCTHTh 3aKauaHHBIN BO3IYyX.
Tepmomerp T 1MO3BOJSET TOYHO ONPENCIUTH TEMIIEPATYPY BO3/IyXa B
cocyze. M3BecTHO, UTO MOKa3zaresb afquadbarel Bo3Ayxa y =14, a atMochepHOe JaBlIeHUE PABHO

Parw - Hpe,[[J'IO)I(I/ITC npoueaypy onpeaAciiCHUA IMIIOTHOCTH Py HEU3BECTHOM KHUJIKOCTHU C IOMOIIIBIO

JAHHBIX U3MEPUTENbHBIX TPUOOpoB. OOOCHYHTE MpeATOKEHHYIO poLenypy GopMyIaMH,
MO3BOJISIOIIMMU BBIYUCIUTD TPEOYeMbIH pe3ysbTarT.

3. Ipu 20°C mioTHOCTH BOIbI paBHa ~ 1000 Kr/M°, MIIOTHOCTH MOICOJHETHOTO MAacia
b

~ 925 kr/m°, mioTHOCTH HedyTH ~ 830 Kr/M°, MIOTHOCTH YTUIOBOTO crUpTa ~ 789 kr/m°. TeM He
MeHee, OoJiee JIETKUIl CIUPT pacTBOPSIETCs B BOJIE, a O0Jiee TshKeJlble Maciio U He(Th BCIUIBIBAIOT HA
MIOBEPXHOCTb BOJIbl. BBICKaXKuTE CBOE CyX/IeHHE O TOM, Kakhe (pru3nyeckre 3aKOHbI IPUBOIAT K
3TOMY pe3ynbTaTy. MI3MeHeHne KakuX BeIMYUH B 9THX 3aKOHAX HAJ0 MPUHATH BO BHUMAHUE U
novemy?



4. TIpuxozs 3MMOM B CBOE JKUJIMILE YEJIOBEK MOKET CECTh Ha JKEJIE3HBIH CTYJI, a MOXKET — B
ILUTIONIEBOE Kpecio. B nmepBoM cirydae eMy OyAeT X0JI0HO, @ BO BTOPOM — TEILIO, XOTS
TeMIlepaTypa U CTyja, U Kpecia OAMHAKOBa U PaBHA TEMIIEpPAType BO3lyXa B KomHare. Onpenenure
MPUYMHY TaKOTO Pa3INuus B pe3ylbTaTax U 0OBSICHUTE €€ C MOMOIIBIO 3aKOHOB U (hOpMYIT (DU3HKH.

3 cemecTp

IlepedyeHb KOHTPOJILHBIX 32JaHMH U BOIIPOCOB /ISl OLleHKH ¢(hOPMHPOBAHHOCTH
komnerenuun OIIK-3 (konTposupyemsblii unankarop OIK-3.1)

1. DnekTpuUUecKoe MoJie CO3/1aH0 TOUCYHBIMHU 3apsinaMu (1 U (2. Eciu 1 = —q, g g
g2 = +Q, a paccTosIHIE MEXy 3apsaaMu U oT (2 10 Touku C paBHO a, TO
BCKTOP HANPAKCHHOCTHU IOJISA B TOYKE C OPUCHTHPOBAH B HAITPABJICHHUH ...

a)l; 0)2; B3, 1)4;, n1)paseu0

2

2

1 1 -
a a 3

4

2. JlaHa cuctemMa TOYEYHBIX 3apsAJ0B B BaKyyMe U 3aMKHYTbIe
noBepxHocTu S, S,, S, u S,. Uepes Kakyro HOBEPXHOCTb MIOTOK

BEKTOPA HATPSHKEHHOCTH JJIEKTPOCTATHYECKOTO TIOJIS, CO3IaHHOTO
STHMU 3aps/laMH, paBeH —20/¢&;

a) S; 0) S,; B) S35 1) S,;

3. B cpene, 3apskeHHO paBHOMEPHO C
IJIOTHOCTBIO 3JIEKTPUUECKOTO 3apsijia

2 KJ'I/ M®, IPOBEJICHBI YeThIpe chepruIecKre 3aMKHYThIE
MOBEPXHOCTH S, S,, S; U S, ¢ OOUIMM [IEHTPOM U C PaJHycaMu
rr=1m,r,=2m, r,=3mMur,=4M cooTBeTCTBEHHO. YeMy
paBHO oTHOMmEHHE @, /P, TIOTOKOB BEKTOPA HATIPSKEHHOCTH

OJICKTPOCTATUYCCKOT'O IOJIA YE€PE3 IMIOBEPXHOCTHU S s A Sl PaBHO:
a) 1; 0) 4, B) 16; r) 64,

IlepeyeHb KOHTPOJILHBIX 32JAHUH U BOMPOCOB /ISl OLEHKH C(POPMUPOBAHHOCTH
xomnereHuun OIIK-3 (kouTposupyemblii unaukarop OINK-3.2)

1. ITo o4eHb NPOTHKEHHOU (ITPAKTUYECKH OECKOHEUHON) IIOCKOMH
MOBEPXHOCTH OUYEHB TOJICTON METAJTMYECKOH TUTACTHHBI, (PparMeHT KOTOPOH
MOKa3aH Ha PUCYHKE, C OJIMHAKOBOH BCIO/Y MMOBEPXHOCTHOM IJIOTHOCTHIO

0 = CONSt pacrpeiesieH MOJI0KUTEIIbHBIN dJIEKTpUYecKuid 3apsii. Ha
PAcCTOSIHUHU I1 C OJTHOM CTOPOHBI TOBEPXHOCTH BENUYMHA HAMIPSHKEHHOCTH
AIIEKTPUYECKOTO MOJIs, CO3JaHHOTO ITUM 3apsoMm, paBHa Ei1. Ha pacctosnun

rh=2r c ﬂpy1"0171 CTOPOHBI NOBCPXHOCTH BCIIMYNHA HAIIPSXKCHHOCTHU paBHA E>. &y — DJICKTpHUYCCKas

Bakyym 471

noctostHHast. [Ipu 3TOM pa3HOCTh BeIMUYUH (MOyneil) HanpsbkeHHocTe E;— E1 paBHa:
o o 20 4o o o 20 4o

a) —; 0)-—; B)—; 1) —; B -——; ¢ ———; K ——; 3)——; 10
2 2¢, o 0 0 2¢, o 2

2. Ha PUCYHKE IMOKA3aHbI SKBUIIOTCHIIUAJIbHBIC JIMHUU

3JIEKTPOCTATHYECKOTO TI0JIS M 3HAYEHMs! IOTEHIMAIA HA HHX. SfIeKTpoH




CB0OOHBIH AIIEKTPOH, MOKOUBIIHUICS NIEPBOHAYAIBHO B TOUKE P, yKa3aHHON Ha pHCYHKE, HAYHET
JIBUTaTbCs B HAIIPABJICHUM:

a) A, 6) B; B C;, r) D;

0, g 3.K xonmy “B” mepBoHadaIbHO HE3apsSHKCHHOTO METAJUTMYECKOTO CTCPIKHS
44 1moJHecHu NOJI0KUTENbHBIN TOYEUHBIN 3aps/ +(, I0CIIe YEeTO 10 CTEPIKHIO
A" Bakyym B pacnpenenuics UHAYLMPOBaHHBIN 3apsa] (cM. pucyHok). Kakum craner
COOTHOILIEHUE MEXKy OTEHLIMaJIaMH IPOTUBOIIOJIOKHBIX KOHIIOB CTEPHKHS:

a) oa < OB 0) pA > @B B) A = @B  T) BCE MHIYLIMPOBAHHBIC 3apsJIbl UMEIOT OJMH 3HAK
4. Merannuyeckasi IJIaCTUHKA BHECEHA B OJTHOPOJIHOE JIEKTPUUYECKOE T0JIE C MeTann  BakyyMm
HanpsKEHHOCTHIO E 1 Ha Hell MoABIISIeTCS MHAYLIMPOBAHHBIN 3JIEKTPUYECKAN IS
3apsij, MOKa3aHHbINA Ha pucyHke. Kakum OyneTt rpaduk 3aBUCUMOCTH BEJIMYUHBI - E E
HaNpsLKEHHOCTH AEKTPUYECKOTO OIS B 3aBUCUMOCTH OT KOOPJIUHATHI X: F 4
C 3 X
E E E E —xﬁ(2—>
I X ’ TN X /—./ x |— x| T~ N
0 X1 Xp 0 X1 Xp 0 X1 X, 0 X1 X 0 %%,
a) 6) B) r) n)
IlepeyeHb KOHTPOJIbHBIX 32JaHUH U BOIIPOCOB /JIs1 OLIEHKU C)OPMHUPOBAHHOCTH
komnereHun OITK-3 (kouTpoaupyemsbrit uaaukarop OIIK-3.3)
1. Yucno cuinoBbIX JIMHUN 3JIEKTPOCTATUYECKOTO IMOJIS, TOKA3aHHBIX HA PUCYHKE,
MIPONOPLUMOHANBHO BennuuHe Hanpsk€HHOCTH E 3Toro nons. JIluauu E « &1 A € E
MEePNEeHANKYIISIPHBI K IIOCKOM rpanuiie Ab paszaena IByX 0JHOPOHBIX NS —>—
JTURJIEKTPUYECKUX CPEJ] C TUAIEKTPUIECKUMHU MPOHULIAEMOCTSIMH €1 U €2. N Z
CornacHo pUCYHKY (BBIOEpHUTE MPABUIIHBHOE YTBEPIKICHHE): N L
a) e2/e1=2; 0) yKa3aHHBIA Ha pUCYHKe BUJ TMHUN E HEBO3MOXKEH; L
B) Ha rpanuiie Ab oOpasyercsi TBOMHOMN AJIEKTPUUECKHUI CIION U3 CBI3aHHOTO h 5

3apsia, IPUYeM CyMMAapHBIH 3apsi]] 3TOTO CJIOS MOJIOKHUTEICH;
r) Ha rpanuIie Ab oOpa3zyercs TBOWHOM AJIEKTPUUECKHI CIION U3 CBA3aHHOTO 3apsijia, IpHIeM
CYMMapHbI{ 3apsij] 3TOTO CII0SI OTPULIATENIECH.

2. Ha pucyHkax npuBeICHbI KApTHHBI CHJIOBBIX JIMHHUH = /< = ’
1151 PparMeHTOB HEKOTOPBIX AIICKTPUICCKUX TTOJICH. E—— /E E——
Kakoii 3 npuBeneHHbIX (YPArMEHTOB MOXKET A \ >
COOTBETCTBOBATH AJIEKTPOCTATUYCCKOMY ITOJTFO E \4 E=0
(MCIIOJIL30BATh TEOPEMY O IIUPKYJISIIHH): a) 0) B) r

3. Ha pucynke noka3ansl JUHUH BekTOpa D aiekTpruyeckoil MHIYKIIMH D
AIIEKTPOCTATUYECKOTO TOJIS B OJJHOPOJIHOM cpesie. YKaKUTe BEPHOE COOTHOIIIEHUE _,/
MEXIY MIIOTHOCTBIO SHEPTUU W TaKOro MoJs B ToUkax A u B: ~A B
a) Wa > W, 0) WA = Wg; B) Wa < Wp; ') HEIOCTaTOYHO JaHHbIX,

IlepeyeHb KOHTPOJILHBIX 32JaHUH H BOIPOCOB /ISl OLIEHKU ChPOPMHUPOBAHHOCTH
komnerenuun OIIK-4 (konTposupyemslii unaukarop OINK-4.1)
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1. 3aMKHYTBIN KOHTYp OXBaThIBA€T MPSIMbIE IPOBOAHUKH C ToKaMmu 1, Iz, I3 / /\ )
1
1 l4. OTOT KOHTYp, HampaBIeHUE ero 00X0/1a U HAMIPABJICHUS TOKOB / 2

yKa3aHbl Ha PUCYHKE. YKaXUTe, EMy paBHA HUPKYJISALUSA BEKTOPA MHAYKLNUN / °6f§’ﬂ 8
MarHUTHOT'O TOJIS 10 STOMY KOHTYpY, J€JIEHHAs HA MarHUTHYIO l

HOCTOSHHYIO [ﬁédf / Uy
a) li-12-13-12  6) -l1+lotlz+ls B) l1-12-213-214 1) -l1+12+213+214 1) li+lo+213+21s  €) -11-12-213-214

2. Tok | B mpsiMoM OECKOHEYHOM MPOBOJHHUKE TEUET MPOTUB OCHU Z. DIEKTPOH C
3apsI0M -€, HaXOJIIIUICS Ha OCH Y Ha pacCTOSHUM b oT Havyana koopauHar O,
JBUKETCSI CO CKOPOCTHIO V' B IIPOTHBOIIOJI0KHOM HalpaBJIE€HUU (CM. PUCYHOK).
Yemy paBHaA IPOEKIMS HA OCh Y MAarHUTHOM CUJIBI, ACMCTBYIOLIEH Ha JJIEKTPOH CO
CTOPOHBI TOKA:
poelv

Y 2nb Yo 2mb y

3.B IMPOCTPAHCTBE MCKAY KOAKCUAJIbHBIMU JJIMHHBIMHY HTUJINHAPUYICCKUMU

KATOJIOM M aHOJIOM CO3/[aHO OJIHOPOJIHOE MarHUTHOE rone B , mapanensHoe ux /A’/Bwﬂ\
ocu. Mex/ly aHOZIOM M KaTOJIOM MPHJIOKEHO MpsMoe HarpsikeHue U ~
MIPUBOIAIICE K IMOSBICHUIO aHOHOTO Toka | B 1ienm. BeiOepuTe nmpaBuibHOE 1
YTBEPIKICHHE:

a) BeTWYHMHA TOKa | ouHaKOBa MPH JIFOOBIX 3HAYCHUSIX WHIYKIIMA MarHUTHOTO

monsa B

0) ¢ yMCHBIIICHUEM BEITUYMHBI MHIYKIIMW MarHUTHOTO Toyiss B BenmnuwmHa ToKa |

MOHOTOHHO YMEHBIIAETCS; I A\—_/
B) C POCTOM BEJTWYMHBI MHIYKIIMM MarHUTHOTO 1oJisi B Benmmunua Toka | ?
HEOTPaHUYEHHO BO3PACTaET; Ug

r) BennunHa Toka | mpu HEOOJIBIIMX 3HAYEHUSX WHAYKIIMM MarHUTHOTO ToJisi B mocTosiHHa, a
3aTeM HaYyMHAeT MOHOTOHHO YMEHBIIIAThCS JIO HYJIS ¢ pocToM B ;

T0JIs1 Ha TUIOCKOM T'PaHMIIe ABYX OJHOPOJHBIX MarHETUKOB C MArHUTHBIMHU

IPOHULAEMOCTAMH {1 =3 U p2 = 2. [Ipoekuuu 5TOro BEKTOpa Ha HOpMAIbHOE |~ 7% /

HarpaBJeHUEe N K IPaHUIIEC C Pa3HBIX CTOPOH OT I'paHuIbl paBHBI Hin 1 Hon. SO AVH, s

Toku IPOBOMMOCTH Ha TPAHUIIE CPEXl OTCYTCTBYIOT. UeMy paBHa BeJIHMUMHA

Han, ecnu Hin =4 A/m?

a) 1 A/m 0) 1,5 A/m B) 2,67 A/m r)4 A/m n) 6 A/m €) Ipyroi oTBeT
IlepeveHb KOHTPOJILHBIX 32JAHUI H BOMPOCOB /IS OLEHKH C()OPMUPOBAHHOCTH

xomnereHuun OIIK-4 (kourposiupyemblii unaukarop OINK-4.2)

4. Ha pucyHKe TI0Ka3aHb! JTHHAM BEKTOpA HanpshkeHHOCcTH H MarHuTHOTO - P
o ” 1
Mo, |/ / / 3

1. JIunuy nHykimu B 0JHOPOIHOTO MArHHTHOTO OIS TIEPICH IUKYIISPHEL
KPYroBOMY 3aMKHYTOMY IPOBO/ISIIIEMY KOHTYPY (CM. puCyHOK). Bennununa B

MeHseTcs co BpeMeHeM t 1o 3axony B =B, — B-t°, rae f —nonoxutensHas

KOHCTaHTa. HpI/I 9TOM B KOHTYPC BO3HUKACT TOK, BEJIMYHNHA KOTOPOTO UBMCHSICTCS CO l/ ‘ll ¢ \L ‘l"é
BpPEMCHEM t mo 3dKOHY ...... u KOTOpHﬁ HaIIpaBJICH ...... (BH6CpI/ITe MMPpaBUIILHOC

yrBepkaeHue, rae C, u C, —mojoxuTenbHble KOHCTAHTHI):
a) | =C,—C, -t, mo yacoBoii cTpenke; 6) 1 =C,—-C,-t, mpoTuB 4acoBoi CTpeNKy;
B) | =C,, mo gacoBoii cTpenke; r) | =C,, mpoTHB 4acoBOil CTPENKH;

m) | =C, -t, mo gacoBoii cTpenke; e) | =C,-t, mpoTHB 4acoBOil CTPEIKH;
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2. Tok |, Texymmii Mo MpOBOHUKY MEHSIETCS CO BpeMeHeM t 110 3aKoHy,
n300pak€HHOMY Ha puc.l. YKaxure, 1o KakoMy 3aKOHY OyZeT MEHATHCS CO
BpeMeHeM t BenmuuHa pKoyneBa Temia Q, BBIIENISIONIErocs B IPOBOTHUKE:

QV D QV : 0
—_— Pnuc.1
0 ! 0 > 0 ! 0 !
a) 0) B)

r) 3. YkaxxuTe ypaBHEHHE, BEIPAXKAIOIIEE TEOPEMY
l'aycca uist MarHuTHOTO MOJIS:

a) § BAS = sty 15 6) fBAU =y 15 ) §Bdl =0; 1) {BdS =0;

4. 3aMKHYTBII KOHTYp OXBAThIBA€T MPOBOJHUKH € TOKamH |1, I2, 13 1 la.
Hanpasnenne 00xo1a KOHTYpa U HalpaBJIEHUs! TOKOB [TOKa3aHbl HA PUCYHKE.
VYkaxute, yeMy paBHa HIUPKYJIALNS BEKTOPA UMHIYKIIUM MAarHUTHOTO TI0JIS 110 LY | ar

3TOMY KOHTYDY, JISIEHHAS HA MAarHUTHYIO ITOCTOSHHYIO [ﬁBdI / Uy

a) litlo+lstly 0) -l1-12-13-14 B) l1-12+13-14 r) -li+l2-13+l4 06xog

IlepedyeHb KOHTPOJIbHBIX 32JaAHMH M BOIIPOCOB JIs1 OLIEHKH C)OPMHUPOBAHHOCTH
komnerenuun OIIK-4 (konrposupyemslii unankarop OINK-4.3)

1. Ily4oK 31EKTPOHOB UCITyCKAeTCs CO CKOPOCThIO V, n3 1eHTpa 0
KpyroBOTO MPOBOJIHUKA BJIOJIb €0 paauyca. B npoBoanuke co3aan Tox |, y
YKa3aHHbBIM Ha pUCyHKE. [Ipy 3TOM 371€KTPOHHBIN My4OK HAUMHAET
OTKJIOHSITHCS B HAIPABJICHUHU:
a) 1; 0) 2; B) 3; r) 4; 1

2. CMelIaHHBIH My4OK 3JIEKTPOHOB U MOJIOKUTEIBHO 3aPsKEHHBIX HOHOB

BOJIOPO/JIa, ABMXKYLIUXCS B IJIOCKOCTH PUCYHKA C OJMHAKOBOM CKOPOCTHIO, BIETAET B Macc-
CHEKTPOMETpE B MEPIECHIUKYIIPHOE MATHUTHOE TI0JI€, UHIYKIIHMS KOTOPOTO HampasiieHa 3a
IJIOCKOCTh pucyHKa. [1o KakuM TpaeKTOpUsM JABIKYTCS YaCTHIIBI B 3TOM ToJie (BbiOepuTe
MIPaBUJIbHBIN PUCYHOK):

3MEKTPOHI
a) ! VoHbl 6) ! vons B)  1ONISKTPOHEI 0o p
. ®B ' B |
1 - 1
p— : p—d : ®B p—d : X B - : ® B)
flyHok, nyHoK: ) MyHoK MyMOK; )
I
| 3NEKTPOHBI 1 ANEKTPOHI ' MOHEI | VOHbI

3. HepensaTtuBucTCKas YacTHIla C SJEKTPUUCCKUAM 3apsiIoM (| JABHKETCS C
IOCTOSIHHOM CKOPOCTBIO V BJIOJIb NPAMOM JIMHUU. B Kakoi U3 yKa3aHHBIX Ha
PUCYHKE TOYEK, HAXOJAIIUXCS Ha OJJUHAKOBOM PAcCTOSIHUM OT TOUKH 0 .
MOJIOKEHHUS YaCTHUIIbI, BEINYMHA UHIYKIIMU CO3/IaHHOTO €€ ABUKEHUEM 1
MarHuTHOTO TOJIst Oy/ieT UMETh HaMEHbIIee 3HAUCHHE:

a)BTouke 1 0) B TOukKax 2 u 4 B) B TOUKE 3 r) B Toukax 1 u 5

1) B TOYKE 5

[Yér]

Qy
)]

Qeo

IlepeyeHb KOHTPOJILHBIX 32JaHUH U BOIPOCOB /151 OLIEHKHU CpOPMHPOBAHHOCTH
komnerenuun OIIK-17 (konTposmpyemblii unankarop OIK-17.1)
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1. PsaoM ¢ GECKOHEUHBIM MPSIMBIM IPOBOJIHUKOM C

TOKOM |1 pacnosio’keH KpyroBoil BUTOK C TOKOM l2. 14 11 14 14
YKaxuTte paBUIBHOE II0JIOKEHUE BUTKA C TOKOM, B O O _G__ _O
KOTOpOE OH OyJIeT MOBOPauYnBATHCS MOJ1 JCHCTBUEM I I I, 1
MArHUTHBIX CHUJI: a) 6) B) r

2. Kakas w3 mpuBeneHHbIX HWXKE (opMyn BbipaxkaeT 3akoH Dapazes Ui AIEKTPOMArHUTHOM
UHIYKUUN?

2

— — d .- - .

8) £ = [E,dl s 6) s=- B B e=IR+1): 1) Y=Y 1R
1 S

3. [T-oOpa3Has paMka pacrosiokKeHa B TOPU30HTAITBHOHN TUIOCKOCTH, HE HMEET

COHpOTI/IBJICHI/Iﬂ 1 HAXOOIUTCA B ITIOCTOAHHOM OI[HOPOI[HOM MAarsuTHOM IIOJIC, ®§ ] mR ®§

JIMHAN MHAYKIHE B KOTOPOTo MeprneHIHKyISPHBI K IITOCKOCTH PAMKH U v
HaTpaBJICHbI 3a IJIOCKOCTh pucyHKa. [1o paMmke 6e3 TpeHHsI MOKET

JIBUTAThCS MOTIEpeyUHast MepeKIaiaa ¢ maccoi M, mmHoi | u conporusnenuem R. Tlepexnaauny
TOJIKHYJIA BJIEBO C HAYAIBHOU CKOPOCThIO V. [IpH 3TOM 10 3aMKHYTOMY KOHTYPY, 00pa30BaHHOMY
paMKOH | MepPeKITaIMHON OyIeT MPOTeKaTh HHIYKITMOHHBIN TOK, BEJIMUYNHA KOTOPOTO CO BpEeMEHEM
....... 1 KOTOPBIN 00TE€KAaeT KOHTYD .......(BBIOEpUTE MPABUWILHOE YTBEPKICHHE):

a) YMEHBIIIAETCA .... TI0 YACOBOU CTPEIIKE; 0) yMEHBIIACTCA ...... MIPOTHB YaCOBOM CTPEJIKH;
B) BO3pAcCTaer ...... 0 YaCOBOM CTPEIIKE; T') BO3pacTaer ...... IPOTHB YaCOBOW CTPEIIKH;

1) HE U3MEHSETCS ... TI0 YaCOBOU CTPEJIKE;  €) He U3MEHSETCH ...... MPOTHB YacOBOW CTPEIIKH;

4. 13 MeHO#M MPOBOJIOKH CIETATH 3aMKHYThII a 6

KBAJPATHBIN KOHTYP U IOMECTUIIN €TI0 PSAOM C
| TPSMOJIMHENHBIM TOKOM, IPOTEKAKOIIUM

napajuieJIbHO CTOPOHE KBaJparTa, KaKk IOKa3aHo Ha v & =

JIEBOM pUCYHKe. BbiOepuTe nmpaBuiibHOE HAIIPaBJICHUE CHIJI AMIIepa, ICHCTBYIOIINX Ha
KOHTYp, KOTJ1a BEJIMYMHY CHJIbI TOKa HAYMHAIOT MEJYIEHHO YMEHBIIATh.

IlepeyeHb KOHTPOJILHBIX 32JaHMH U BOMPOCOB /JIsl OlleHKH ¢(OPMUPOBAHHOCTH
xomnerenun OIIK-17 (kourposupyembiii unaukarop OIK-17.2)

A B r

1. B anekTpudeckom KojebaTeIbHOM KOHTYpE ¢ MHAYKTHBHOCTBIO L, éMkocThio C u R c
pe3ucTopoM R mpoucxXonsT cCOOCTBEHHBIE 3aTyXalOIIHE IEKTPUIECKHE KOJIeOaHuUs C ﬁjﬁ
4acToTOM ® U ¢ ko3 duirieHToM 3atyxanus . Ecnu Benuunny émkoctu C L
YBEIMYUTH P HEU3MEHHBIX BennuuHax R u L, To (BbIOEpHTE MPAaBUIIBHOE YTBEPKICHHE):

a) ® yMEHbIIaeTcs, B He MeHsieTcs; 0) ® yMeHbIIaeTcs, [ pacTeT; B) @ pacTeT, [} He MEHAETCS;
') ® HEe MEHseTCs, 3 yMEHBIIAeTCs; 1) (O PacTeT, 3 yMEHbIIaeTca;,  €) » He MEHsAeTCs, 3 pacTeT;

2. BoibepuTe npaBuiibHy0 GOpPMYIy HUKIHUYECKON 4acTOThl ® MPHU R c
PE30HAHCE TOKAa B KOHTYpPEC, I/1306pa)KeHHOM Ha PUCYHKE mocos ot
1 1 R? 1 R?
a 0) /———; B)NLC:; 1), )—-—;
) ) LC I° ) ) LC 4L1°

Jie’
1R, (ij(ij
LC 21’ LC 2L)

3. BennunHa MHIYKIIMK MAarHUTHOTO Toyist B Mexy mosmocamu &
Ha4YMHAET PaBHOMEPHO pacTu co BpeMeHeM. [Ipu sTom (BeiOepuTe N ( : J E
MPaBUIIbHOE YTBEPIKICHUE): :

a) BO3BHHUKAET DJICKTPHUYECKOE IM0JIe, CHIIOBbIE JIMHMHA KOTOPOTO 00Pa3yroT KPYTH C OChIO,
COBITQIAIOIIEH C OCBIO AIIEKTPOMArHUTa

)
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0) BO3HHKAET DJIEKTPUUECKOE I10JIE, CUIOBBIEC JTUHUH KOTOPOTO NapayjiebHbl JUHUSAM B
B) BO3HHUKAET 3JIEKTPUUECKOE I0JI€, CUIIOBbIE JINHUU KOTOPOI'O HAIIPABJIEHBI 10 pajuycaM OT OCU
JJIEKTPOMAarHuTa

I) B Cllyyae paBHOMEPHOTO pocta B snekrpuueckoe 1ojie BO3HUKATh HE MOXKET

4. Kakue u3 npuBeICHHBIX HUKE B TU(PepeHnanbHoi popMe ypaBHEHUH cucTeMbl MakcBesia
3amucaHbl ¢ OMMUOKOM (HEBEPHO):
— g = [_j =+ . = . =
1) rotE:%; 2) rotB:%+1; 3)divD=p; 4) divB=0:
a)lud4; 06)2u3; B) l u3; r)3u4; n)2ud4; e)lu2;
IlepeyeHb KOHTPOJIBbHBIX 32IaHUI M BOINPOCOB A1l OLIeHKH ¢()OPMUPOBAHHOCTH
xomnerenuun OIIK-17 (konTposmpyembrii unaukarop OIK-17.3)

1. Beibepute npaBuiibHOE pacoyioKEHUE AUANa30HOB AIEKTPOMArHUTHBIX BOJIH 8 nopsioke
YObIBAHUS YACTOMbL USTTYYEHUS:

a) YJIbTPAKOPOTKHE paJHOBOJIHbI, BUIUMBIN CBET, MHPPAKPACHOE U3IIyYEHHE, MUKPOBOJIHOBBIH
JManas3oH;

0) omnTHYeCKWH auamnazoH, HHGpaKpacHBIM IUAaa30H, MUKPOBOJIHOBEIN nuamna3oH, Y KB-nuamnasos;
B) HH(]paKpacHOe U3TyyeHHe, ONTHUYECKUN TUana3oH, yabTpaQHoIeTOBOE U3IyUEHNE,
PEHTT€HOBCKOE M3IIYUYEHHUE;

I') PEHTIeHOBCKOE M3Iy4YeHHEe, ONTUYECKUI AUANa30H, yIbTpadruoiaeToBOe U3IyuyeHHeE,
MHKPOBOJIHOBBIH JIMAIIA30H;

2. Tlo 6eckoOHEYHO TMHHOMY M OY€Hb TOHKOMY IHJIMHIPUIECKOMY
MPSAMOMY MPOBOJY C OJMHAKOBOM BO BCEX TOYKAX MJIOTHOCTHIO

L =Cconst pacrnpezeneH aneKTpuieckui 3apaa. Ha pacctostHum I oT ocu mpoBoJia BEIMYUHA
HaNpsH>KEHHOCTHU AJIEKTPUYECKOTO TMOJIsA, CO3IAaHHOTO ATUM 3apsaaoMm, paBHa E. Eciu usmMeputs
BEJIMYMHY HANPSKEHHOCTH TIOJISI HA PACCTOSIHUU 2F OT OCH MPOBO/JIA, TO OHA OKAXETCS paBHOM:
a) El4; 0) EI2; B) 2E; r)4E;

1) 17151 OECKOHEYHOTO MPOBOAa HAMPSHKEHHOCTh OJIMHAKOBA HA JIFOOOM yIajieHuu ' 1 paBHa

r
“++++++7;++++++)

3. CuJI0BBIC JIMHUU 3JIEKTPOCTATHYCCKOTO TOJIST PACXOJIATCS B PaIdaIbHBIX
\ HanpaBJieHUAX. BeTnurHa pa3HOCTH NOTEHIIMATIOB B 3TOM I10JIC UMECT
F HaMMEHbIIICE 3HAYCHUE MEXKIY CJICYIOMUMU TOUYKaMu (BBIOCpHUTE
MPaBUJILHBIN OTBET): a) AuB; ©6) AuC;, B) AuD; 1)
/ \D\ AuF;
BA C
4. Ha pucyHKke moka3aHbl JUHUU BekTopa D anexTpuveckoit HHIyKIIuu D
3JIEKTPOCTATUYCCKOTO MOJISl B OJJTHOPOJIHOM cpejie. YKaKHUTE BEPHOE COOTHOIICHUE _/,/
MEXy MIIOTHOCTBIO SHEPTUU W TaKOro IMoJist B Toukax A u B: ~A B
a) Wa > Wg; 0) WA = Wa, B) WA < Wg; I') HEJOCTATOYHO JIAHHBIX,

4 cemecTp

IlepeyeHb KOHTPOJILHBIX 32JaHUH H BOIIPOCOB JIs1 OLIEHKH C()OPMUPOBAHHOCTH
komnerenuun OIIK-3 (konTposupyemslii unaukarop OINK-3.1)
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MPEIOMIICHHUS N, HAXOIAIIYIOCS B BO3/IyX€, MaJaeT CBEPXY OCIIbIii CBET. i i l i Vo /IJ' Vo i i l
[Tpu 5TOM Ha NOBEPXHOCTH IJICHKH HAOIIOAAIOTCS — 7 ., 7 . “no

(V3 \
uHTepEepeHIIMOHHBIE TOJIOCHL. [[BeToBast OKkpacka yyacTka Kaxa0i u3

II0JIOC MEHSIETCS B HAIIPABJICHUH CIIPaBa HAJIEBO, YKa3aHHOM CTPEJIKON Ha PUCYHKE CIIEAYIOIHUM

00pa3oMm (BEIOEPUTE OTBET): a) 3eJIeHas— CUHSS—KeNTasi—OpaHKeBas;
0) 3eneHas—KenTas—OopaHKeBas—KpacHas; B) OpamXeBas—KelTas— CUHSAI—3eIIeHas;
T) JKenTasi— rojiyoas— 3eJeHas— CUHSIS, 1) KpacHasi—OpaHKXeBasi—KeNTas—3eJIeHas;

€) HaOJIFOIal0TCs Yepeayronuecs Oebie U TEMHBIC TIOJIOCHI;

o o )// ” CB/e/T/l ” ” ”
2. MoHOXpOMATHUECKHii CBET C JUIMHOH BOTHBI & PACTIPOCTPAHSETCA B i$ i,ﬁ J/,,i 2 b g
CTeKJIe ¢ TToKa3aTeNleM IpeoMyIeHus N = 1,5 ¥ majgaeT HopMaabHO Ha B E BoaAyX 5

TOHKYIO BO3IYIIHYI0 TIPOPE3b-TPOCIONKY TOIIIHUHEL 0. YcaoBuem cTekno ~ n~ 7
MHTEPPEPEHIITMOHHOTO MaKCUMyMa JUI OTPa’KEHHOTO OT IMPOPE3U CBETA
Oyzet (BbiOepuTe NMpaBUIbHBINA OTBET, €CIIM M — IIEJI0€ YUCIIO).

a) 2dn=2mr; ©6)2d =(m+1/2)A; B)2d=2mA; 1) 2dn=mA;
m 2dn=(2m+1)x; e) d=(m+Y2)A; x) 2dn=(m+1/2)A;

v
”

3. Ha a) I 6) I

TU(PPaKIMOHHYIO .

pelIeTKy najaer o ¢
MOHOXpPOMaTHYECKHMA 0 bt 0

cgeT. [IpaBunbHO

KapTUHO# B) I ) I

pacupeneneHus

UHTEHCUBHOCTH | [0 P
CBETa, MPOLIECAIICTO 0 0

3a pemeTKy, OT yria OTKJIOHEHUS (p OT HaNpaBJICHHUS IMaAl0IEero cBeTa OyaeT (BrIiOepuTe
MPABHIIBHBIN PUCYHOK):

4. Ha nupakiMOHHYIO pEeIIeTKY NajaeT OeNblii CBET CO BCEMH JUIMHAMU BOJIH. Ha skpamne,
PacroJIoKeHHOM 3a TU(PaKIIMOHHON pelIeTKOM, BOIN3H eHTpa O HUHTEep(HEePEHIIMOHHOM KapTHUHBI
HaOJFOIAl0TCST MAKCHMYMBI OCBEIICHHOCTH (CIIEKTPhI M —T0 mopsiaka). C yBeIHueHHEM MOpsaKa
criekTpa m (BbIOEpHUTE MPABUIBHOE YTBEPIKICHHUE):

a) ero IIMPHHA PACTeT, a IPKOCTh OCTAETCS HEU3MEHHOU
0) ero mmMpHHA OCTAETCS HEM3MEHHOM, a IPKOCTh YMECHBIIACTCS
B) €ro IIKpPHHA U PKOCTh HE H3MEHSIOTCS
I) €ro UIMPHHA U IPKOCTh YMEHBIIIAIOTCS
1) €ro UIMPHHA YBEIMYUBACTCS, a IPKOCTh YMEHBILIACTCS
IlepeyeHb KOHTPOJIBHBIX 32AAHUI H BOIMPOCOB /U151 OLIeHKH c()OPMHPOBAHHOCTH
xommnerennuun OITK-3 (konTposmpyemsrii unagukatop OIK-3.2)

1. MoHOXpOMaTH4eCKUi CBET C JUIMHOM BOJIHBI A MajaeT
HOPMAaJIBHO Ha IIJIOCKYIO IIPETpay ¢ IPOpe3aHHbIM OTBEPCTUEM cBeTt
aanyca I (CM. pUCyHOK). 3a IIperpajoi Ha yaaaeHuu | —
I})/CTaIzOBJICE{ nagang:nbfzblﬁ BI(II))aHI? YroOsl 13y LIEHTpe DKpaHa 0 u3- —= ¢ 0
3a U(paKUKK CBETa HA OTBEPCTHH HAOMIOAANCS TMPPAKIMOHHBIA ~— ——= ’

MaKCUMyM OCBCHICHHOCTH, paACCTOSAHHUC | TOJDKHO OBITh PpaBHO

(BBIOEpUTE MPABUIIBHBIN OTBET, TJ€ M- LEJI0€ YUCIIO):
nperpajga 3KpaH




r2 (2m+1)r2_ 2mr2, r? . (m+ 2)r .

9 1_‘)

Q) . 6 ——: B

2
X(m+%> 2ma Iy

2. Ha myTu j1yda eCTECTBEHHOTO CBETA C MHTEHCUBHOCTHIO |

YCTaHOBJICHBI JIBE TUTACTUHKY U3 TypMaiuHa. [locie mpoxoxaeHus
IJJACTUHKHA 1 CBET MOJIHOCTHIO IIOCKOTOJIIPU30BaH (CM.pUCYHOK). 1
[TnacTiHka 2 BHayaljie yCTaHOBJIEHA TaK, YTO HE MPOITycKaeT cBeta. Ha °
KaKO¥ yroJi ¢ HaJI0 Mociie 3Toro noBepHyTh och O'O" BrOpOii

TUTACTUHKY 2 BOKPYT HAIIPaBIICHHSI PACIIPOCTPAHEHHUS JTyda CBETa,

4TOOBI OHA CTaJla MPOIYCKATh CBET C MHTEHCUBHOCTBIO |5 =1 / 47

NN

a) Ha 30° 6) Ha 45° B) Ha 60° r) mHa 90°
3. EcTecTBeHHBI CBET MajjaeT Ha CUCTEMY M3 JIBYX HOJISPU3aTOPOB My
11 u Iz, ocu mponyckaHUst KOTOPBIX CKpEIIeHbI Mo yriaom 90°. Iy |

Mexay HUMH IOMeIarT TpeTul noyspusatop 113, ock

TIPOITYCKaHMs KOTOPOTO COCTaBIseT yron o =45° ¢ ochio
MPOMYCKAaHUS TIEPBOTO TOJIAPU3aTOPa (CM.pUCYHOK).
WHTEeHCHBHOCTD CBETA, MPOIIEANIETO Yepe3 CUCTEMY U3 TpeX
MOJISIPU3aTOPOB OKazayachk paBHoU |. UeMy paBHa HHTEHCUBHOCTh
| maparomero Ha cucTeMy cBera (yKa)KHTe IPaBUIIbHBINA OTBET):

a)l; 6)~21; B)2l; 12/21; n)8l; ¢ 8J21; x)161; 3)apyroii otser;

4. TlepBoHauaIbHO C €AWHUIBI TOBEPXHOCTH aOCONIOTHO YEPHOTO TeJla UCITYCKAIO0Ch TEIIOBOE

U3JIy4eHHe ¢ MOITHOCTHIO Po = 300 BT. 3aTeM MOIIHOCTB 3TOTO M3JIy4EHHS BO3POCIIa 10 BETUYUHBI

P =1200 Br. Onpexnenurte, BO CKOJIBKO pa3 U3MEHUIIACH IPU STOM JIJTMHA BOJIHBI, HA KOTOPYIO

MIPUXOAUTCS MAaKCUMYM TEIJIOBOTO U3ITy4EHUSI:

a) yMeHbIIWIAch B 16 pa3;  0) yMeHbIIWIACh B 4 pa3a;  B) YMEHBIIMIACH B 2 pa3a;

r') ymeHbmunace B 1,41 pas; 1) HE U3MEHUJIACh; e) yBennumiach B 1,41 pas;

K) yBEIIMYWIach B 2 paza;  3) yBEJIMYMJIACh B 4 pasa; 1) yBeIu4miach B 16 pas;

IlepeyeHb KOHTPOJILHBIX 32JaHUI U BOIIPOCOB /IJIf1 OlleHKN C()OPMHUPOBAHHOCTH

xomnereHuun OIIK-3 (konTposiupyemslii unaukarop OINK-3.3)

1. ABconoTHO YepHOe TeJo umeno Gopmy miapa. 3aTeM ero 00beM YMEHBIININ B 8

pa3, YMCHBIINB pa3Mep JuaMeTpa B 2 pasa, a TeMreparypy | yBeIH4YWId B 2 pasa. 2 &
Omnpenenute, BO CKOJIBKO pa3 U3MEHWIACHh BEJIMUUHA SHEPTUU TEIJIOBOTO U3ITy4YCHUS, /\/\,:@f\/\,
UCITYCKaeMOTO JaHHBIM TEJIOM IO BCEM HAIPABIICHUSIM 32 €AMHUILY BPEMEHHU: 2 1L

a) yMeHbIIUIach B 16 pa3;  0) ymeHbIIMIACH B 8 pas; B) YMEHBIIIIACh B 4 pa3a;
I') yMEHbIINJIACh B 2 pa3a; 1) HE U3MEHUJIACh; €) yBeJIMYmwIach B 2 pasa;
) YBEIMUYMIIACh B 4 pa3a; 3) yBeJIMYMIIach B § pas; 1) yBeIuumiace B 16 pas;

2. BeiOepuTe npaBmiibHBIN TpapuK 3aBUCUMOCTH MAaKCUMaJIbHO BO3MOXHOM BETMUMHBI CKOPOCTH V
BBIOMTOTO U3 METaJlIa dEKTPOHA OT BETHIMHBI oHEprun  Eg, manaromero Ha Metan GpoToHa npu

a)to 6)1v B)r0 rto A)10 e)4v
/E¢ Eo /Etb 1/% Eo Eo

doTorddexre:
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3. MukpouacTuiia ¢ Maccoid M HAaXOJUTCS B OJTHOMEPHOM MPsMOYTOJIbHOM U
MOTCHIIMATBHOU sIME IHPUHOM L ¢ 6ECKOHEUHO BHICOKMMU CTCHKaMU. BOTHOBBIE
(GyHKIMH, ONUCHIBAIOIINE /1B PA3PEHICHHBIX COCTOSHHS YacTUIIbl, UMEIOT BUJ

2 . 2mx 2 . Anx "
y1(X)=,]=sin=—— n y,(x)=,[~sin——. Benuuuna (M0O1yIb) pasHOCTH
L L L L .
3Ha4eHUH SHepruu A E 4acTHIIBI B 3TUX COCTOSTHHSIX paBHA (YKaXUTE MPABHIbHBIN 1
otBeT, rae /i =h/2n—nocrosuuas [lnanka):
N nn? CL -7 Y | 2 9 on’n? . 12n’n?
2mL?’ 2mL? omL2 2mL2 2mL? 2mL?

4. YKaxuTe IPaBUIbHYIO BEIMYHHY OTHOLIeHHsT Eg/E; sHeprum Tpersero B30y aeHHOTO

COCTOSAHUA HEKOTOPOI'0 OJHOMEPHOT'O KBAHTOBOTO TapMOHHNYCCKOTO OCHHUIIJIATOPA K SHCPIrUun

MEPBOTO BO30YXIEHHOTO COCTOSIHUS 3TOTO OCIHMIUISATOpA:
a)3; 0)14/9; B)2;, 1)6; m)7/2; e)7/3; x)T7/4; 3)5/2; n) 4; K) ApYroi OTBET;

IlepeyeHb KOHTPOJIbHBIX 32JaHUI M BOIIPOCOB /1JIs1 OLIEHKU C)OPMHUPOBAHHOCTH
komnerenuun OIIK-4 (kourposupyemslii unankarop OINK-4.1)

1. MukpoyacTuIia ¢ MacCoi M HAXOAMUTCS B OJTHOMEPHOU MOTEHITUATBLHOU sIME, IMEsT
MOTeHIHanbHyI0 sHepruio U =K NG / 2, ae k =const, u iIMeeT HAaMMEeHbIIIee Pa3pPEIICHHOE

3HaueHue >Hepruu. Yemy paBHa JIMHA BOJIHBI (DOTOHA, KOTOPBII T0JKHA MOTJIOTUThH YacTHUIIA,
YTOOBI IEPEUTH HA COCEAHUI pa3pelieHHbI SHEPreTUUeCKUil ypoBeHb ( C — CKOPOCTh CBETA,

7=1,055-10" Ik -¢):

a) zzc‘/%; 0) zrc‘/sz; B) 27[0\/%; T) zzc,/z—r:; z[)%c\/g; e) 27[0\/%; m)%\/%;
4

AN
2. Ha pucyHke yka3aHbl Bc€ BO3MOXHbBIE OPUEHTALIUN BEKTOpa OPOUTATBHOTO e >

MariuTHOI'O MOMCHTA 3JICKTPOHA, HAXOAAIIETOCA B O,HHOﬁ U3 3JICKTPOHHBIX
l'IOI[O6OJ'IO‘{eK aToMa, OTHOCUTEIBHO OCH Z, HaHpaBHeHHOﬁ BIOJIb JIMHAMN HHAYKOHUH
BHCIIHCTO MAarHUTHOI'O I1IOJIA. IIeMy PaBHA BCIIMYKMHA 3TOI'0 BEKTOpPa

(up —marneron bopa, onpenennTe npaBUIbHBII OTBET)?

a) VI5ug; ©) 4ug: ) 15up/4; 1) VI2ug: 1) V20ug; e V30ug/2;

3. UeMy paBHO OTHOIIICHUE BEITHMYMHBI (MOJIYJIs1) BEKTOPAa OPOUTAIBHOTO MOMEHTA UMITYJIhCA
ANIEKTPOHA, Haxoasmerocst B 3d —moj0005109Ke aToMa K HanOOJIbIIIEMY BO3MOXXHOMY 3HAUYCHUIO
BETTUYMHBI (MOYIIS) TPOEKIIMH BEKTOpa OPOUTAIBHOTO MOMEHTA UMITYJIbCa 3TOTO NEKTPOHA Ha
0Ch Z, KOTOpas HampaBJieHa BJIOJIb JMHUA WHIYKIIMYA BHEITHETO MarHUTHOTO TOJis (BEIOEpUTE
MIPaBUJIbHBIN OTBET):

a)l; 0)1,155; B)1,225; r1)1,414; n)1,732; e)2; x)2,449; 3)3;

4. BOmu31 NOBEPXHOCTH 3aKPEIUIEHHOTO HEMOABMKHOTO I1apa, Mo

MOBEPXHOCTH KOTOPOTO PaBHOMEPHO PACIIPEIENIeH dIEKTPUIECKUN 3aps +(, +q"
MEPBOHAYAIBHO MMOKOMIACh CBOOOIHAS YACTHUIIA C MACCOM M U ¢ m
IIOJIOKUTEIBHBIM 3apsOM. Y NaIUBIIKNCH MO JEHCTBUEM JJIEKTPUUYECKUX CHIT CO
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CTOPOHBI 1Iapa Ha GECKOHEUHOE PACCTOSHUE, YACTHIA IPUOOPETAET CKOPOCTh, PABHYIO V.
[TonyynTe M YKaKUTE NPABUIBHOE BHIPOKEHHUE [T pacueTa BEIMYUHBI 3apsia (' JaCTHULIbI:
8re,mV’R  _ 4mgmviR | 27e,mV°R 4rme R 87e,R 27g,R

a) ’6) ’B)—a F) 7 s ﬂ) 2 e) 2;
q q g gmv gmv gmv

) JIpyroi OTBET;

IlepeyeHb KOHTPOJILHBIX 32JaHUH M BOIIPOCOB JIs1 OLIEHKU C)OPMUPOBAHHOCTH
komnerenuun OIIK-4 (konrposupyemslii unankarop OINK-4.2)

1. Konzaencarop umeeT ABe MWINHAPpUYECKUE OOKIIaIKU ¢ paanycamu R
u 2R mgmunoii L (L[] R), mpocTpaHCTBO MKy KOTOPBIMHU 3aII0JTHEHO
OTHOPOIHBIM JM3NEKTPUKOM. EMKOCTB Takoro koHjeHcartopa pasHa C.
VYxkaxute GopMyiy, 10 KOTOPOH MOXKHO BBIYUCIUTH IPOHUIIAEMOCTD €
JUBJIEKTPUKA B TAKOM KOHJIEHCATOPE:

c . Cin2 27e,L L Cin2
a) €= ; 0) &= ; B)e=—"; T) &= ; ) E=—————; €) &= ;
2rg,L 27g,R 2rg, L CiIn2 4re,Cln2 4re,l
2. DIIEKTPOCTATHYECKOE TI0JI€ CO3aH0 ABYMsI OJMHAKOBBIMH IT0 3HAKY BaKyyMm
3apsmamu + u +20. YkaxuTe GopMyIy, o KOTopoii cirexyer Bpraucants 34 A *+29
IIJIOTHOCTDb DSOHEPTHUU TAKOT'O IT0JIA B TOYKE A, HaXO}IHHIefICS[ Ha pacCTOSAHUHA b 2b
b or3apsaa +( Ha paccTosHuu u 2b 0T 3apsaa +2( (CM. pUCYHOK):
2 2 2 2 2
q g g q : q :
a) o7z 0) ——— 7 B) = DWa=—— 2 D) W, = ,

A ' A ’ A ’ A ’
1287%¢,h* 647°g,p’ 3272’ 167°g,0"
3. JIBa 0IHOPOIHBIX IWJIMH/IPA U3 OJWHAKOBOTO MaTeprasa Mo KJIFYCHbI
napauIebHO K HCTOYHHUKY MTOCTOSIHHOTO HAMpPsKEHUs. YTO MOYKHO CKa3aTh O
COOTHOIICHUH MEX/Iy BETMYMHAMH TUIOTHOCTEH TOKa B WJIMHAPE A U B nuauHape B?
a) Ja<ls 0) J,= g B) Jo> I I') HCXO/Is U3 PUCYHKA, HEJIb3S

CKa3zaTh OMpeJIeIICHHO (HaI0 3HATh TOYHOE COOTHOIICHUE MEXKIY JJIMHON U TUIOMIAIBI0 IIMJIUHIPA).

4. B HEeKOTOPO 3aMKHYTOM IIETH CYIIECTBYET YYaCTOK,

COCTOSIIIIMI U3 TPEX PE3UCTOPOB, COCTUHEHHBIX A H% B |3 OM‘ C fl OMHJD
nocienoBarensHo. B Toukax coenqunenus pesuctopoB A u C ®-2B ®=5B

A
U3BECTHBI IOTCHIMANBl @, U ¢ (cM. puc.). PasHoctsb ¢
HNOTEHLHUANIOB (-Qg PABHA... a)—4,2 B; 0) 7 B; B) —7 B; r) 4,2 B;

Ilepeyenb KOHTPOJIBLHBIX 32JaHHH H BOIIPOCOB JIs1 OLIEHKH C()OPMUPOBAHHOCTH
kommnereHnun OITK-4 (konTposmpyemsrii unaukatop OIK-4.3)

1. IlocrostHHas MU(PAKLIMOHHON pelIeTKH, Ha KOTOPYIO MajaeT HOpMaJIbHO MOHOXPOMAaTHUYECKHI
CBET, paBHa 3,6 MKM. 3a pemieTkoi nmox yriioM 30° K HanpaBJIEHUIO Na/Ial0IErO CBETA
Habmro1aeTcst UHTEp(EepeHIMOHHBIN MaKCUMYM (CIieKTp) 4-ro nopsiaka. J[MHa BOJHBI a1at0IIero
CBeTa paBHA (YKa)XMTe NPaBUJIbHBIN OTBET):

a) 400 uwm; 0) 450 am;  B) 500 HM; 1) 600 HM; n) 700 am; ) 750 HMm;

) Jpyroi OTBET;

2. To4euHBIN UCTOYHHK MOHOXpPOMATHYCCKOTO CBCTA C JJIMHOM BOJIHBI A
HaxXOJUTCA Ha PaCCTOAHUU a OT HerO3paQHOﬁ ILTIOCKOM nperpansl €
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IIPOPE3aHHBIM B HEH KPYIJIBIM OTBEPCTHEM paauyca I. 3a Iperpajaoil Ha TaKkOM K€ PaCCTOSTHUM a
YCTaHOBJIEH MapajljieNbHbIN el 9kpaH. [Ipu 3ToM paccTosiHuE 8 HMeeT HAanOOJIBIIYI0 BO3MOKHY IO
BEJIMYMHY 151 TOTO, 4TOOBI B Touke O 9KpaHa (Jiexamiei, Kak ¥ UICTOYHHK CBeTa S, Ha OCH
OTBEPCTHUs1) HAOMIOAAICS TU(PPAKIUOHHBIII MUHUMYM OCBeLIeHHOCTU. YT0ObI B TOuke O
HabroaIcsa coceqHUN TU(PPAKIIUOHHBIA MAKCUMYM MEHBIIETO NOPS/AKA, JIHHY BOJIHBI
MOHOXPOMAaTHYECKOr'0 CBETa HaJIO:

a) yBEIMYHUTH B 4 pa3a; 0) yBeIMYHTH B 2 pasa; ) YBEIMYUTh B /2 pas;

I') YMEHBIIMTG B 4 pa3a; J) YMEHBIIUTH B 2 pa3a; €) yMEHBLIUTh B /2 pa3;

3. EcTecTBeHHBIN CBET MPOXOAUT YEPE3 CUCTEMY U3 ABYX MOJsipu3aTopos [11
u I12. Yoy Mex Iy OCSIMU MPOITYCKaHUsI OJSIPU3aTOPOB paBeH a = 30°
(cMm.pucyHOK). MTHTEHCHBHOCTD CBETA, MPOIIEIIIIETO YePe3 CUCTEMY
MOJISIPU3aTOPOB U3MEPEHA U paBHa | . YeMy paBHa HHTEHCUBHOCTH |

MaJal0IIEro Ha CUCTEMY CBeTa (YKaKUTE MPaBUIIbHBIN OTBET):

41 21 8l 41

a)2l; 0)—; B)-—=; T)—; n) 41; €) —=; K) 8l; 3)HeT NMpaBWJIHHOTO OTBETA;
3 3 3 3

4. I'padvk 3aBUCUMOCTH MaKCUMaJIBLHO BO3MOKHOT'O 3HAYEHUsI KHMHETHUYECKOU Eun

SHEPTUH DJEKTPOHA, BRLIOUTOTO M3 METaJJIa, OT YaCTOTHI v Maaromux (OTOHOB
n3o0pakeH Ha pucyHke. [loctossauyro [lnanka Hago uckaTh o popMmyiie:

a) h=arctga; 6) h=ctga; B) h=tga/2; 1) apyras dopmymna; Y v

IlepeyeHb KOHTPOJILHBIX 32JJaHUIA U BONMPOCOB /IVIsl OLIEHKH ¢(pOPMUPOBAHHOCTH
komnereHun OITK-17 (kouTposupyembrii unaukarop OIK-17.1)

1. ®oTOH ¢ UMITYJTLCOM P1 PACCEHBAETCS HA MOKOSIIIEMCS SJICKTPOHE 0T P, sneKTpoH
yrioMm 0 = 120° k mepBoHAYIbHOMY HAIPABJICHHUIO IBWKCHUSI U UMEET TOCIIE AN A
paccesHUsI IMITYJIbC P2 (CM. PHCYHOK). BemMunHy KOMIITOHOBCKOM JUTMHBI ép}rﬂj d
BOJIHBI AJIEKTPOHA A MOXHO paccuuTath 1o hopmyse (yKaxuTe MpaBHIbHBIN
otBeT, rae h — mocrosinHas [Tnanka):
2h(py - 3h(p;— h(p— 2h(py - h(p;—
2) (P pz); 5 (P pz); o) NP pz); o 2h(m pz); o NP=p2).
PLP2 2pp; PLP2 3p1p2 2pp2
h - 2h - h - 3h - 2h -
(P2 pl); ) 2n(p2 pl); 4 NP2 pl); o (e pl); ©) (P2=P1).
2pp2 3p1p2 PLP2 2pp; P P2
2. Ha moBepXHOCTb Tella HOPMaJIbHO MaJar0T (POTOHBI MOHOXPOMATHYECKOTO A~~~ BEPKANIO

JIA3€pPHOT0 U3NYyYEHUS C IJITMHON BOJIHBI A, IEHCTBYA Ha IUIOMIAAKY AS  cuioi TS

F. Ckosbko ¢oToHOB AN mMomamaeT Ha 3Ty IJIOMIAAKY 3a BpeMs At, eciu Teno Z‘N\M
3epKaJIbHO OTpaKaeT BCE Majaroliee Ha HEero u3jiyueHue (YKaKuTe AN AR
npaBuiIbHYIO Gopmyiy, rae h — noctosuuas [lnanka):
F AAt F AAt FAAt 2F AAt hF AAt hF At
a) ——; 0)——; B) ——; 1) 2hFIAt; — € ;oK) ——;
) ) n ) has ¢+ P S ) Tas )2

3. YCKOpeHHast pa3HOCTBIO MOTEHIHANIOB A 3apsDKEHHAss MUKPOYaCTHUIIA C MacCoi M Tocie
YCKOPEHHUSI UMEET BOJHOBBIC CBOMCTBA, XapaKTepU3yeMble JTTMHOM BOJIHBI fie bpoitns As. Ykaxurte
(bopmyIty, IO KaKOH CIIeYeT BBIYUCIUTD BEIMYMHY JICKTPHUSCKOTO 3apsiaa JAHHOW YaCTHIIbI, €CITU
h = 6,63-103* JIx-c — mocrosHHas [Tnanka:

A2 h? h? 202 A2 2h?
——; 0) >: B) 5y D——3 M) _—5—; &) ——>,
mh*A¢e MAQAg 2MmAQ AR mh*A¢e 2mh°A¢e MAQAg
) HET MPABUJILHOTO OTBETA,

a)
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4. Kunernueckasi SHEprus epBoil HEPEISATUBUCTCKON MUKPOYACTULIBI B UEThIpE pa3a 0oJiblie
KMHETUYECKON SHEPTUU BTOPOU MUKPOYACTHUILBI. Y KAKUTE NIPABUIBHYIO BEJIMYMHY OTHOILIECHUS

A / A, JTVHBI BOJHBI 1¢ Bpoiisis nepBoilt MUKpOYaCTHIIB K JITTMHE BOJIHBI Jie Bpoiiist Bropoii

MUKPOYACTHUIIBI, €CITH Macca MEPBOM MUKPOUYACTHUIIBI B IBa pa3a 00JIbIlIe MacChl BTOPOH
MHUKpPOYaCTHULIBI:

a)\B; 6)05 B2 DYV2; w4 el x) V2; 3)1/8; u)025 x) apyroii otser;
Ilepeyenb KOHTPOJIBLHBIX 32/IaHUI M BONIPOCOB /IJIsl OLEHKHU c(hOPMHUPOBAHHOCTH
komnerenuun OIIK-17 (konTposmpyemblii unaukarop OIK-17.2)

1. Cocrosinue cBOOOTHOM MUKPOYACTHIIBI C MACCOM M B CIy4ae OJTHOMEPHOTO JABUKEHUS
OTIMCBHIBAETCS] BOJTHOBOU (PyHKIIMEH \V(X) =C exp(iax) , re C ¥ 0— MOCTOSTHHbBIC BEJTMUUHBI, | —

MHHMas €IMHUIIA, TIOJTHASI YHEPTUS YacTUIlbl paBHa E. Ecou fi=1, 055-10~34 Jx-c, TO
MMOCTOSTHHYFO 0. MOKHO BBIYUCIIUTH U3 COOTHOIICHHUS (OTIPEICITUTE M YKAXKHUTE OTBET):

\J2mE 1 [2m \J2mE 1 [2m E .
) a=——; B a=-I)=; Bo=—"— Doa=2/=: Na=-hl—;
h n\ E h n\ E 2m

2. DIIeKTPOH C MAacco M U C OTPUIATEIBHBIM JIEKTPUIECKUM 3apsioM —( oOpasyeT
OJIHOJIEKTPOHHBIN aTOM BMECTE C SAPOM, UMeromuM Maccy M [J M ¥ NOJIOKUTENbHBIN

anekTpudeckuii 3apsaa +Q . UeMy paBHO OTHOIIEHUE BETHUUH (MOTyJICi) ‘El‘ / ‘ E 2‘ sHepruu E1

ANIEKTPOHA, HAXO/IAIIETOCS B IEPBOM BO30Y)KJIEHHOM COCTOSIHUH, U SHEPTUH E2 3JEKTpOHa,
HaxOJIAIIErocsl Ha TPEeThei OOPOBCKOM OpOUTE (YKaXKUTE MPABUIIBLHBIN OTBET):
a)4; 015 B3 102 mn8 e)225 x)4,5 3)9; u)apyroii oTBET;

3. Eciu paguyc N-it 60pOBCKOI 3JIEKTPOHHOM OPOUTHI B OJTHOAIEKTPOHHOM aTOME PaBEH YEThIPEM

paarycaM mepBoit 00POBCKOM OPOUTHI, TO OTHOIIICHUE ‘Ll‘ / ‘ Ln‘ BEJIMYMHBI MOMEHTA UMITYJIbCA

3JIEKTPOHA, HAXOIAIIETOCs Ha TIEPBOM OPOMTE K BEJIMYMHE MOMEHTA UMITYJIbCa JICKTPOHA,
HaXOJAIIEerocs Ha N-if opOuTe, paBHO (YKKUTE MPABHIBHBIA OTBET):
a) 0,125; 0) 0,25; B) 0,5; r) 1; n) 2; e) 4; x) 8;

4. Ha pucyHke cxeMaTu4ecku H300pakeHbl CTallMOHapHbIe OPOUTHI aTOMa
BOJIOpO/JIa coryiacHo Mozenu bopa, a Takke yclI0BHO H300paKeHbI EPEXOIbI
AJIEKTPOHA C OJHOM CTallMOHAPHOUN OPOUTHI HA APYTYIO, COMPOBOKAAIOIINUECS
ucnyckanueM (potona. DTy mepexopl Jar0T CieKTpaibHbie cepun Jlaiimana,
banemepa, Ilamena u T.11.

Haubonsmemy umnynbcy ucnyiieHHoro ¢Gotona B cepuu Jlaiimana
COOTBETCTBYET CIEAYIOIINM MEPEX0] U3 T€X, YTO MPUBEIEHBI HA PUCYHKE:!

a) n=3—n=2; 0) n=5—n=1; B) N=4—n=3,; r) Nn=5—"n=2,

Ilepeyenb KOHTPOJIBHBIX 32JaHHH M BOIIPOCOB I OLIEHKU C()OPMUPOBAHHOCTH
xommnereHnuu OITK-17 (kouTposmpyemsiii unaukarop OITK-17.3)

1. BonHoBas ¢pyHKIuSA \y(x) = Aexp(ikx) , T1e A v K — oCTOSsIHHBIC BETMYHMHBIL, | — MHUMAs

€IMHHULIA, ONMCHIBAET COCTOSAHNE MUKPOUYACTHIIBI B TOM CIIydae, KOT1a €€ MOTEHIIMAIbHAs S3HEPT U
uMmeeT BUJ (YKaKUTE MpaBUIbHBIN OTBET):

a)U:ka/Z; 0) U =kx; B)Uzconst-exp(—kxz); r)U=0; m) U =const-exp(ikx);



20

€) HET IPaBUJIBHOTO OTBETA;

2. CocTosiHEE€ MUKPOYACTHIIBI, IBIDKYIIEHCS B OTPAHUYSHHOM LEHTPAIBHO -CUMMETPUYHOM II0JIE,
o o 2
OTIMCBHIBAETCS BOJTHOBOW (DYHKITUEH ( r) = Ar©, rne A — KOHCTaHTa, a I — pacCTOSIHUE JI0

HEHTpaIbHOW TOYKH. OTHOIICHNE TNIOTHOCTH BEPOSATHOCTH OOHAPY)KEHHUS YaCTHIIBI B TOUKE C
KOOPJIMHATON I K INIOTHOCTH BEPOATHOCTH €€ 0OHApYKEHHs B TOUYKE I) PABHO (YKaKUTE

IIpaBUJIbHBIN OTBET):
; 6 r 4 r 2 r 2 . 4 r 6
2 2 2 1 1 1
Al—1; O6|—=|; B|l=|; DL =1 e|=|; X =,

g 5] r ) I )

3) HET MPaBUIBHOIO OTBETA;
o) n=2—n=l; e) N=5—n=3,

3. [lepexo srekTpoHa ¢ GOPOBCKOM OPOUTHI € TIIABHBIM KBAaHTOBBIM YHCIIOM N Ha OPOHTY C
IJIaBHBIM KBAHTOBBIM YHCIIOM N’ B aToMe BOJIOPO/ia COOTBETCTBYET JIMHUU OJIHOM U3
CIEKTPAJIbHBIX cepuil n3imydeHus. [Ipu atoMm nepexony N=o00—>N'=2 COOTBETCTBYET CIEAyIOIIAs
JUIMHA BOJIHBI U3JIy4€HHUs A (BbIOEpUTE MPAaBUIbHBINA OTBET):

a) MMHUMaJbHas A B cepuu JlaiimaHa; 0) muHMManbHas A B cepuu banbmepa;

B) MUHUMaJIbHas A B cepuu [lamiena; r) MakcuMasbHas A B cepuu Jlaiimana;

1) MakcuMmalnbHas A B cepuu banbmepa; €) MakcumainbHas A B cepuu Ilamiena;

4. MuKpouacTuIia, HaXxo AIasCsa B OJHOMEPHON MPSIMOYTOJIbHON MTOTCHITHATBHON SIME U

IIUPUHBI @ ¢ OECKOHEYHO BBICOKUMH CTEHKAMHU, MIEPEXOAUT Ha OCHOBHOM, CaMbIi HU3KUH
pa3pelIeHHbII SHEPTeTUIECKUN YPOBEHB C Pa3pellIeHHOTO YPOBHSI SHEPTHH, JISKAIETO

HETIOCPEICTBEHHO HaJl OCHOBHBIM. [IpH 3TOM HCITycKaeTcsi POTOH € IUKINIECKON m

4acTOTOUW . Maccy 4acTUIIBl M MOJKHO HAaWTH M3 COOTHOIIEHUS (YKaKUTE BEPHBIN | X

otBer, Tae 7 = h/2n—mnocrosauas [Inanka): o4
nh 3n’Hh nh 3n’h 2n’h 3n’Hh 4n’h

) T G B Do DT @) e E)
20l 4oL oL oL oL 2oL oL

3. OneHo4YHbIE cpecTBA (OLeHOYHbIE MATEPHAJIbI) sl MPOBEAEeHHUS
NMPOMEKYTOYHOM aTTeCTAUMH 00y4AIOIINXCS MO TUCHUILIMHE (MOYJII0)

2 cemecTp

Ilepeyenb KOHTPOJILHBIX 32JaHUH H BOIIPOCOB JIs1 OLIEHKH C(hOPMUPOBAHHOCTH
xommnerennuu OITK-3 (konTposmpyemsrii unagukatop OIK-3.1)

1. MarepuanbHasi TOYKa HAYMHAET JBUTATHCS 110 KPUBOJUHEHHOM TpaekTopuu 0e3 HaualbHON
CKOPOCTH, IIPUYEM BEINYHMHA €€ TAHI€HIUAJIBHOTO YCKOPEHHUs BO3PACTAET CO BpeMeHeM L 1o
JMHEHHOMY 3aKOHY, a, = CONst-t, a paanyc KpUBU3HBI TpacKTOpHU He MeHsieTcs, R = const . ITo

KaKOMY 3aKOHY 6yIICT HU3MCHATHCA CO BpCMCHEM BCIIMUMHA HOPMAJIBHOTO YCKOPCHU A TOYKH?
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2. 1, 3. 1, 1, . 1,
a) ap t%; 6)anDt—3, B) a, [l t7; r)a”Df’ n)anDt—4, e)a,llt; nc)anDt—z,

3) ap 0t u) a,, =const;

2. Yactuna ABWKETCs BIOJIb OKPYKHOCTH C panycoM | M B COOTBETCTBHUH C YpaBHEHUEM

o(t)=2n (t3 —27t+ 12) , TJIe (¢ — yroj B pajuaHax, t —Bpems B cekyHaax. Uemy paBHO

TaHr'€HIMAIbHOE (KacaTesIbHOE K TPAEKTOPHUN) YCKOPEHHE YacTHIIbI (B M/ c? ) B TOT MOMEHT
BPEMEHH, KOT/1a €€ HOpMaJIbHOE YCKOPEHUE PAaBHO HYJIIO:
a) 0; 0) 4m; B) 6m; 1) 8n; n) 12m;  e) 24m; k) 36m;  3) HET MPABUIHLHOTO OTBETA;

3. ®u3nyecKoe TeJIO BPAIIASTCs BOKPYT 3aKPEIJICHHONW OCH C YTIIOBOU
CKOPOCTBIO, 3aBUCUMOCTb IMPOCKITMH KOTOPOH Ha OCh BPAIIEHUS OT BpeMeHH {
MoKaszaHa Ha pucyHke. Ha kakoii yroJ moBepHetcs Teno 3a Bpemst 0 <t <4 c?
a) 0 pan; 0) 1 pan; B) 2 pan; r) 3 pax; n) 4 pang, e)S5pan;

xK) 6 pan; 3) 7 paxm; 1) HET MPAaBWJIHHOTO OTBETA,

4. B pe3ynbrate AeHCTBUS B T€YEHHE KOPOTKOTO BpeMeHU At MMITyIbca CHUITBI
F At , HexkoTOpoe Teno mprobpeno uMIyase P, (cM. pucyHok). Kakoii 6bu1a

BEJIMYMHA HAYaJIbHOTO UMITYJIbCA TeNa 0 ACHCTBUS CHIIBI?
a) 5 xr-m/c; 0) N B) 1 kr'm/c; T)4 kr'M/c; 1) 2 Kr-m/c;
€) 3 Kr'M/C; K) HET MPAaBWJILHOTO OTBETA;

IlepeyeHb KOHTPOJILHBIX 32JaHUH U BONIPOCOB /IJIsl OLleHKH ¢(OPMUPOBAHHOCTH
komnereHun OITK-3 (kouTpoaupyemsbrit uaaukarop OIIK-3.2)

1. UmmmynibC 9acTUIIbI ¢ MAacCoOi M, HaxosAIIeHCs B MOMEHT BpeMeHH t = 1 ¢ B Touke

C KOOpJIMHATAMH X = Y = | M, MEHSETCSI CO BPEMEHEM I10 3aKOHY P = ot + TBts,
rZIe 1, ] —OpTHI IEKAPTOBO# CHCTEMBI KOOpAHHAT oL =—1 KT - m/ct, B=+1kr- m/ct.

VYkakuTe Ha PUCYHKE MTPABUILHOE HANPaBJICHHE BEKTOpa CHiIbl F , neiicTByromei
Ha YacTUILy B YKa3aHHbIII MOMEHT BPEMEHH.

Ooo..o| 2+ B BBICOKHH COCYH C PACTUTEIBHBIM MACIIOM OJHOBPEMEHHO BBICHINIAIIM MHOXKECTBO
_ - -—| wmanenpkux MeTauIMYECKHUX MIAPUKOB pa3HOTO pamuyca r. [Ipoananu3upyiiTe mporecc
_ - - | mnajgeHHs MIAPUKOB B KUJIKOCTU U OOBSICHUTE MOPAIOK MX MajeHus Ha aHO. OTBeT

- —| obocnyiiTe ¢ momMoIIbI0 PU3NIECKUX 3aKOHOB U POPMYI.

- — —| 3. 1IIxuB MOXeT BpallaThcsi BOKPYT CBOEH 3aKperIeHHON Y
ropusoHTasnbHO ocu 00° 6e3 Tpenus. [loa pykoit umeercs auHelika,
CeKYHJIOMED, U TaK)Ke IPy3UK Macchl M, KOTOPBIH MOXHO MOJABECUTh K HUTH,
HaMOTaHHOM Ha 1mKkuB. [IpeyoxkuTe mpouenypy onpeneneHuss MOMEHTa HHepLIUU
IIKMBA OTHOCUTEIHHO ocu 00’ ¢ MOMOIIIBIO UMEIOIIUXCS MO/ PYKOH MpPEeaAMETOB. m
Ob6ocHyiiTe mpeasIoKEHHYI0 IpoLeypy GopMyIaMH, O3BOJISIOIIMMH BEIYUCIUTE TPEOYEMBbIii
MOMEHT UHEPIIHH.
IlepeyeHb KOHTPOJILHBIX 32JaHHH M BOIIPOCOB I OLIEHKU C()OPMHUPOBAHHOCTH
komnerenuun OIIK-3 (konTposupyemslii unankarop OINK-3.3)

<\
S

1. Ilpu aGCOMOTHO YIPYTrOM COYAAPEHUHU JABYX METAJUIMYECKHUX ILIAPUKOB C m__ g 5, _m
2
MaccaMH My u My, IBUTABLINXCS HABCTPEUy APYT APYTY CO CKOPOCTSAMU Vi U Vo, B O—1> <
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MOMEHT Hau00JIbIIero COJMKEeHUs APUKU IBIXKYTCS C OJTHOM CKOPOCTBIO V(, ONPEICIIIeMOM
3aKOHOM COXPAHEHMSI HMITYIIbCA |MyVy —MyV,| = (Mg + My ) Vg ¥ TOJIBKO IIOTOM PA3JIETAIOTCSA B CTOPOHBL.
2

2 2
mvy©  myv m+my )V,
IIpu 5TOM KMHETHYECKask SHEPTUsI MEHACTCS HA BEIUUYUHY AE,,, = 21 + 222 ! 22) 0 5o.

Wznoxute Balie MHESHHE O MMPUYIUHC U3MCHCHHA SHCPIruu UJIU 00 ommoOKax B 3alIMCAHHBIX
dbopmynax.

2. [1nacTUIMHOBBINA MIAPUK MAcChl M, JIETEBIIMNA CO CKOPOCTHIO V, CTAIKUBACTCS C
BHCEBIIIMM HETIOJIBU)KHO CTEep)KHEM Macchl M 1 juiuHsI |, ciocoOHBIM Bpamatscs 6e3
TPEHUS BOKPYT TOPU30HTAILHOM OCH, MIPOXOs1el uepe3 Touky nojaseca O, HO He m
MPWINIIAET K CTEPIKHIO, @ OTCKAaKUBaeT OT Hero. OnpenenuTe 3aK0OH COXpaHEHUs KaKOi

BEJIMYMHBI MOXHO, @ KaKOI HeJb3s HCIIOJIb30BaTh MIPH COYIApPEHNUN: MEXaHUYECKON M
sHeprun? Umnynsca? MomenTa ummynbca? 3auIInTe CBOE CYKJACHUE O IPUUUHE |
COXPAHEHUS WM U3MEHEHMSI KaXKJIOM U3 STUX BEJIUUYHUH.

3. B HavasIbHBI MOMEHT BPEMEHH CTep)KEeHb Macchl M U uIMHBI | cBOOOIHO
Bpaiaercs 0e3 TpeHHUs ¢ YIII0BOIl CKOPOCThIO wy B TOPU3OHTAIBLHOM MIOCKOCTH ¥ m,l
BOKPYT 3aKpEIUICHHOW OCH, MpOXOoAsa1Iel yepe3 ero kpai. [1o crep:kHio MoxkeT o

cB0OOOJHO O€3 TpeHUs CKOJIb3UTh HajieTasl Ha Hero MydTa Toi xe Maccel M. B

HavyaJbHbIM MOMEHT My(Ta Haxoauaach BOJU3U OCH BpalleHus. Hukakux BHEIIHUX CHII B
TOPU30HTAIBHOM MI0cKocTH HeT. [Ipoananu3upyiite qBuxKeHHE MyPThI, I3MEHEHNE KHHETHUECKO I
SHEpPruu, UMITYJIbCa U MOMEHTA UMITYJIbCAa CUCTEMBI CO BPEMEHEM U BBICKXKUTE CBOE MHEHHUE O

COXpaHEHHH ATUX BEJMYWH WJIH O MPHYUHAX uX m3MeHeHus. OOOCHYHTE CBOE CYKICHHE
HEOOXOMMBIMH 3aKOHaMHU U (popmynaMu (PU3UKH.

0)

v
=

IlepeyeHb KOHTPOJILHBIX 32JaHMH U BONIPOCOB /IJIsl OLleHKH C()OPMHPOBAHHOCTH
komnereHun OITK-4 (kouTpoaupyemsbrit uaaukarop OINK-4.1)

1. TMokosmuiics CTepKeHb MacChl M U JUTHHBI | cr1ocoOeH Bpaiarsesi BOKpYr Me
MEepIEeHANKYISIPHOH 3akperieHHo ocu OO’, mpoxoasiie yepes ero neHtp. B @r#
MIPOTUBOMOJIOKHBIE Kpasi CTEPKHS OJTHOBPEMEHHO BpPE3al0TCsl MaJleHbKHE ok /
IJIACTUIIMHOBBIE IIAPUKHU C TEMU K€ MaccaMu M, JIETEBIINE HaBCTPEeUy IPYT

JPYry ¢ OJMHAKOBBIMU MO BETUYMHE CKOPOCTSMU V MEPIEHIUKYISIPHO KaK CTEPHKHIO, TaK U K OCU
Bpamenus. [llapuku npunumnarot kK crep:kHio. PaccunraiiTe Ha OCHOBAaHUU NMPUBEICHHBIX JaHHBIX
YIII0OBYIO CKOPOCTh CTEPKHS C MPWIKIIIIUMHE IApUKAMH cpa3y MOcCIe yaapa U YKakKUTe OTBET:

\%
m

v 2v 3v 3v 5v 6v 9v v 12v 3v .
a) =3 0) -5 B)hi 1) o M) i €) oh o K) o33) o M) —=i 0 K)o

I 3l 2l 8l 6l 51 51 121 71 10l
1) Ipyroii OTBET;
2. JIpa cKa MOTYT BpallaThCsi BOKPYT 0011eil BepTHKanbHO# ocu. BepxHuii quck ¢ O| my,R,
Maccoil My ¥ paguycoM R; Bpamiazics ¢ yrioBOi CKOPOCTBIO (q = (® M yHaja Ha Do,
HWKHMI JMCK, UMEBIINI Maccy M, =2m;, paanyc R, = 2R, n Bpamasmniics B ‘)R ©,

O'| My, 11,

IPOTUBOIOJIOKHYIO CTOPOHY € BIBOE OOJIBIIEH YTIIOBOM CKOPOCTBIO M) =20 .

Z[I/ICKI/I cimmnarorcsa. PaccunTaiite Ha OCHOBaHUH MMPUBCACHHBIX JAHHBIX UX O6I_I_IyIO YIJI0BYIO
CKOPOCTb U YKAXKUTC HpaBI/IHBHHﬁ OTBCT:

a) ®; 6)70/9; B)50/9; r)9%w/5; m o/9; e) 3wb5; x) ob5; 3)w/3; n

170/9; «) 5w/3; n) Tw/5; M) MPaBUILHOTO OTBETA HET (IPUBEIUTE €T0);
3. Tonkuii crepykeHb MacChl M U ATHHBI | MOXKET CoBepIIaTh He3aTyXarolue KoJIeOanus 0
BOKPYT TOPH30HTaIBHOU ocu moaBeca O, mpoxo el uepe3 kpail crepxkHs. B nieHTpe
3m
m,l[
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CTEP>KHSI MPUKPETUICH MAJICHbKUI Tpy3uK Macchl 3M. PaccuuTaiiTe Ha OCHOBAaHMH 3TUX JIAHHBIX
BEITMYHHY ITEPUO/Ia MATBIX KOJICOAHU TAaKOTO MAsITHUKA U YKKUTE MIPABWIBHBIN OTBET (g —
yCKopeHHe CBOOOHOTO TIAJICHHUS):

2) 2n 13 13 7 | ¢) 2n
12
| 171
3) 21 12 1) HET IPAaBUJILHOTO OTBETA (IPUBEAUTE €I0);

4. I'py3uK Ha MPYXUHKE COBEPIIAET BHIHYK/ICHHBIE BEPTUKAIIbHBIC 3aTyXaIOIINE
KoJIeO0aHUs B BSI3KOM JKUAKOCTH IO IEHCTBUEM BHEIIHEH CHUIION, MEHSIOIIEHCS CO

BPEMEHEM 110 TaApMOHUYECKOMY 3aKOHY: F, (t) =k Cos(mt). OkasbIBaeTcs, 4To

aMIUINTY/1a CMEIIEHUS IPy3UKa U3 MOJI0KEHHsI pAaBHOBECHSI MAKCHMAaJIbHA TIPU YacTOTE
=D, a ammmuTyIa CKOPOCTH Ipy3HKa MaKCHMaJIbHA TIPH YacTOTe = a , IPHIEM
a=4b. PaccunraiiTe Ha OCHOBaHUH 3TUX JaHHBIX BETMUMHY K03 duimenTa 3atyxanus 3
cOOCTBEHHBIX K0JIEOaHUM TaKOro MPYKMHHOT'O MasiTHUKA B JJAHHOM JKUJIKOCTH U YKa)KUTE
MIPaBUJIbHBIN OTBET:

a)b; ©) gb; B)gb; r) 2b; H)—b; e) b )—b 3) \5b;

{18
) %b; K) =5 D 1) HeT NpaBIILHOTO OTBETa (MPHBEAHTE €r0);

IlepeyeHb KOHTPOJILHBIX 32JaHUH U BONPOCOB /IJIsl OLleHKH ¢(OPMUPOBAHHOCTH
komnereHun OITK-4 (kouTpoaupyemsbrii uaaukarop OIIK-4.2)

1. [Mokosmasics yacTUIa KUBET 70 pacnaja Bpemsi At. HemoaBuxHbIN HaOIIOaTENb B
J1a00paTOPHON CHCTEME OTCYETa 3aMETHII, YTO TaKas )K€ YaCTHUIIA, JIETSIIasi C OTPOMHOM CKOPOCTHIO,
pacrnanachk CIycTs Bpemsi 3At mociie oopazoBanus. OnpenenuTe U YKaKUTe, YeMy paBHA
PETATUBUCTCKAS MOJIHAS SHEPT s ATON YaCTHIIBI, €ClIM e€ SHeprus noxos pasHa E . =6 aJlx?

a) 12 uJlx; 0) 9 u/lx; B) 643 BJ[X; 1) 54 BllK; n) 18 uJlx; e) 27 u]lx;

’K) HET MPaBHJIBHOTO OTBETA,

2. UneanpHblil ra3 Haxoquiics B cocyae nmoj nopuHeM. [lopiiens cxxanu, yMeHbIIUB 00bEM cocya
B 2 pa3a Ipy HEU3MEHHOM TeMIiepaType, U IPU STOM BBIMYCTHIIN U3 COCYJa MOJOBHHY MACChI
HaxoJMBIIerocs TaM raza. Kak mpu 3ToM U3MEHUIIOCH JaBJIeHUE Ta3a, OCTaBIIErocs B cocyae?

a) YBEJIMYMIIOCH B 4 pa3a; 0) yBeU4HIIOCH B 2 pa3a; B) YMEHBIIUIIOCH B 4 pa3a;

') YMEHBIIUJIOCH B 2 pa3a; 1) YBEJIMYMIOCH B 16 pas; €) He U3MEHUJIOCH;

) YMEHBIIUIIOCH B 16 pas;

3. Kak usmenurcs JAAaBJICHUC r'a3a, €CJIN YBCIUYUTD €Iro o0neMm B 4 pas3a B 1iponecce, rnmpru KOTOpoM

COOTHOIIIEHUE MEXKy TeMIepaTypoil 1 00beMoM raza T? /\/ =const :

a) yBeIMuuTCs B § pa3; 0) yBenuuuTcs B 4 pa3a; B) YBEIMUUTCS B 2 pa3za; I') HE U3MEHHUTCS;
1) YMEHBIINTCS B 2 pa3a; €) yMEHBIIUTCA B 4 pa3a; ’K) yMEHBUIMTCA B 8 pa3; 3) HET
IIPaBUJIBHOTO OTBETA;

4. VineanbHblii Ta3 coBepmaeT npouece 1—2 — 3, n300pakeHHBIN Ha AuarpaMme
p-V,rae Py =4p, Vo =2V, V=3V, p1 = 10°Tla, Vi =1 smutp. 3a Bpems 3T0TO0
npoliecca BHYTPEHHSS SHEprus rasa ymeHblaercs Ha BennuuHy 150 [Ix. Kakoe

TEIIO MOJTy4yaeT Ia3 3a Bpems npouecca 1—2 — 37
a) 150 JIx; ©6)200 JIx; B)250 Ix; 1) 300 JIx; m) 350 Ik, e)400 JIx; x)
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450 JIx;
3) Apyroi OTBET;
IlepeyeHb KOHTPOJIBHBIX 32/IaHUI M BONIPOCOB /151 OLIEHKHN ¢()OPMHUPOBAHHOCTH
komnerenuun OIIK-4 (konTposupyemslii unaukarop OINK-4.3)

1. CreprxeHb, N300pakKEHHBIN HA HUKHEM PUCYHKE, COCTOUT U3 TPEX
yactell A, B u C u3 pa3HbIx MatepuanoB oHOro ceueHus. Ha Bepxuem
pUCYHKE H300pakeH rpauK 3aBUCUMOCTH TEMIIEPATypbl BHYTPU N
CTep)XKHS T OT KOOPIMHATHI B yCTAHOBHBIIEMCSI TETJIOBOM IIPOIIECCE.
PaccunTaiiTe Ha OCHOBaHMH JaHHBIX U3 rpauka BO CKOJBKO pa3 =i
OTIIMYAETCS CaMbIi OOJIBIION U caMblii MaeHbKHUN K03 durimeHT
TEIUIONPOBOJHOCTH U3 TPEX MATEPHAIIOB & @B, &C 0| 4 | B | C
2. DKCIIEpUMEHTATOP OITYCTHII TSDKEJBIN MAapUK, TPUKPETIIICHHBIH K KOHITY PYXKHHKH, B
BSI3KYIO JKMJIKOCTh Y paCKa4MBAET PYroi KOHEI| MPYKUHKH B BEPTUKAILHOM
HaIPaBJIEHUHU C YaCTOTON ®, B pe3yJIbTaTe YEro IIapyuK COBEpIaeT KoJeOaHus 0 3aKOHY
x = Acos(ot +¢) . [Ipr 5TOM dKCIIEPUMEHTATOP 3aMETHUIL, YTO IIPH HEKOTOPOH 4acToTe

[

X

999:
=~

2
g
x

o= aMIUTATYAa A KOJEOaHWI IIapuKa B )KUJIKOCTH OKa3bIBACTCSI CAaMOU OOJIBIIION.

Hcxons u3 3TOro OH caenalt BEIBOJ O TOM, YTO TIPH TOH )K€ 4acTOTe w; OyJeT
MAaKCUMaJIbHOM M aMIUIMTY/Ia CKOPOCTH IIapuKa Vv = dx/dt . BeIckaxkuTe CBOE CyXIeHHE O
IMPaBHUIJIIBHOCTU HUJIM HEMIPABUJIBHOCTHU BBIBOAA, CACITIAHHOTO OKCIICPUMCEHTATOPOM. Ecmm sTot BBIBOJ{
HEBEPCH, YKAXKUTEC, KaK HAA0 UBMCHUTH YaCTOTy o, YTOOBI MMOJIYYUTh MaKCUMAJIBHYIO aMIITIUTYy
ckopoct. OTBET 000CHYHTE C TOMOIIBIO GU3HYECKUX 3aKOHOB U (HOPMYII.

3. I'a3 3akayaH 1o JaBJICHUEM B TPEXJIUTPOBBINA CTEKIISTHHBIA COCY/I, 3aKphITast K
KpBIIIKa KOTOPOTO MMeeT kianaH K, BelTycKarommuii ra3 B TOM ciy4ae, KOorja ero O
JaBJICHUE JOCTUrACT BEJIMYMHBI Pg. FIMEIOTCS BEChI, HO3BOJIIOIINE TOYHO H3MEPHTE [ *. *. [ﬂ

Maccy cocyJia ¢ ra3oM; ropeska, Mo3BoJISIoNas HarpeTb cocy 10 OOJIbIION = %
TEeMIIepaTypbl, © TEPMOMETP, MO3BOJIAIOIINN U3MEPUTH €0 TEMIIEPATYPY. e (gﬁ
[Ipennosxure nporenypy onpeaeieHrs MOJISIPHOM Macchl p ras3a B COCYJE C

MOMOIIBIO JAHHBIX YcTpoiicTB. OOOCHYITE NpeANIoKEeHHYIO MpoLeaypy GpopMmynamu,
MO3BOJISIFOIIIMMHU BBIYUCTIUTH TPEOyeMbIil pe3ybTart.
IlepeyeHb KOHTPOJILHBIX 32JaHUH U BONIPOCOB /IJIsl OLleHKH ¢(hOPMUPOBAHHOCTH
xomnerenuun OIIK-17 (kouTposmmpyemblii unaukarop OITK-17.1)

1. TpI/I OKCIICPUMCHTATOPA HAYAJIM CIIOPUTH O TOM, YTO IIPOUCXOAUT ITIOCJIC HAI'PCBAHUA I'a3a C
YHUCJIOM €ro MOJICKYJI, BEJIMYHUHBI CKOpOCTeﬁ KOTOPBIX OTIINYAOTCA OT CKOPOCTHU V. HEC 60.]166, 4cM

Ha Av=xlwm/c, T1e CKOPOCTh V, paBHA IMOJIOBUHEC cpeL[Heﬁ CKOPOCTHU MOJICKYJI JAHHOT'O I'a3a.

[TepBBIii YTBEpPIKIAET, YTO YKCIIO TAKUX MOJIEKYJI ITOCIIE HarpeBaHMs I'a3a yBEIUUUTCS, BTOPOH —
YTO HE U3MEHUTCS, a TPETUH — UTO YMEHBIIUTCS. BbICKa)XXuTe cCBO€ MHEHHUE O TOM, KTO U3 HUX IPaB.
CBoii oTBeT 000CHYHTE C MOMOIIBIO (PU3MUECKUX 3aKOHOB U (OPMYIL.

< 2. BeickaxuTe CBO€ MHEHHE U C TIOMOIBIO 3aKOHOB (DM3HKU OOBACHUTE IPUYIMHY TOTO, YTO
’ yBEJIMUCHHE BBICOTHI N 1euHO# TpyObl MPUBOIUT K YBEITUUCHHUIO MOTOKA BO3/yXa,

h 3aTArMBaeMoOro B JBEPIly €U U K Jy4lIeMy TopeHuto 1poB. OTBeT 000cHyiTe

{ MOJIy4EHHBIMH BaMU (OpPMyJIaMU TaKOW 3aBUCUMOCTH.
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3. JIBa mpmKaThIX APYT K JPYTY CIIOs TEIUIOU30JSILIMOHHOTO MaTepuaa
UMEIOT OJIMHAKOBYIO TUIOIIAAb S, HO Pa3HbIE KOIPPHUIIUEHTHI
TernonpoBoAHoCcTH ¥ =1H-Kt-ct u g, =2 H-K1.ct u
POMOPIHOHATBHYIO UM ToJIUHY | 1 2] cOOTBETCTBEHHO.
TemnepaTypsl ¢ pa3HbIX CTOPOH paBHbI Ty =400 K u T, =200 K (cM.
pucyHoK). IlepBblil akcrIepUMEHTATOp CUUTAET, YTO TAK KaK
TEIUIONPOBOJHOCTh BTOPOTO MaTepuaiia B 2 pa3a 0oJblie, TO OH
IIpOITycKaeT B 2 pa3a OOJIBLIMI MOTOK TEIJIa, a TEMIEpaTypa CONPUKACAIOLIECS TOBEPXHOCTH
cioeB paBHa T'=(Ty+T,)/2. BTopoii skcriepuMeHTaToOp HE YBEPEH B 5TOM U CUUTAET, YTO

=1

TemIeparypy T' Halo CUMTATh 10 APYroi Gpopmyne T'=(2T;+T,)/3. CornacHsl 11 BbI C HUMHU?

Ecnu Her, To npeioxkuTe NpoLeaypy pelieH s, O3BOISIONIYI0 HailTh TeMiiepatypy T' U
MIOJIy4UTE €€ 3HAUYCHUE.
IlepeyeHb KOHTPOJIBLHBIX 32/IaHUI M BONIPOCOB /1l OLIeHKHN ¢()OPMUPOBAHHOCTH
komnerenuun OIIK-17 (konTposmpyemblii unaukarop OIK-17.2)

1. [lapuk, MOABEIICHHBIN Ha HEBECOMOM NPYKUHKE COBEPILIAET BEPTUKAJIbHBIE
KoJieOaHus B TIIMLEPUHE. Y TBEPXKIAETCA, UTO MOCIE TOTO, KaK B TJIMIEPUH J00aBUIH
BOJTY, a IIAPUK MOJBECUJIN Ha IPYroi MPYKMHKE C MEHbIIIEH KECTKOCThIO, OH IepecTal
coBepuIaTh Kojiebanus. BeickaxkuTe cBOE CyX/I€HHE O BO3MOXXHOCTHU WIIH
HEBO3MOXKHOCTH TaKoro pesyibTaTta. Halijute B cienanHOM yTBEpKIEHUH T€ (DaKTOPBI,
KOTOpbI€ MOTJIM WJIM HE MOTJIM IPUBECTU K JaHHOMY pe3ynbTaTy. OTBeT 000CHYiiTE C
MOMOIIBI0 (PU3NYECKUX 3aKOHOB U (OPMYIL.

2. HexoTopoe KOJIMYEeCTBO Ta3a CIeayeT NEPEBECTH U3 COCTOSIHUS C IaBJICHHEM p1 U oObeMoM V1 B
COCTOSIHHME C JIaBJICHUEM p2 = 2p1 U ¢ 00beMoM V2 =2V1. DTO MOXKHO clienaTh UCIOJIb3Ys
(KOMOMHUPYS) TOJBKO JABA 0OPATUMBIX MPOIECCA U3 YETHIPEX MEPEUNUCICHHBIX: N30TEPMUUYCCKUH,
M300apUIECKUH, N30XOPUUIECKUN B auadaTHIecKuii mporecchl. HeoOxoammo HalTH Takyro
KOMOWHAITUIO U3 IBYX MEPEUHCICHHBIX MPOIIECCOB, YTOOBI ra3 B Pe3yabTaTe 3TUX JIBYX MPOIIECCOB
nepenién u3 Ha4aJabHOTO B KOHEYHOE COCTOSIHHE, COBEPIIHB IIPH TOM HanOOJBIIYIO PadoTYy.
W3noxute cBOE MHEHHE O TOM, Kakasi KOMOMHAIINS TIPOIIECCOB Oy/IET YIOBIECTBOPATH TAHHOMY
ycioBuio. OTBET 000CHYHUTE € MOMOIIBI0 (PU3NYECKUX 3aKOHOB U (POpMYJ1, H300pa3uB BIOPaHHYIO
KOMOMHAITUIO MTPOIIECCOB Ha quarpamme p — V.

3. B tpyoky U-006pa3Horo ManomeTrpa, COSJMHEHHOTO C COCY/IOM, 3aJIUTa
KHUJIKOCTh C HEM3BECTHOM IUIOTHOCTBIO p, . [I03TOMY MOXHO U3MEPUTH
Pa3HOCTh YpOBHEH N KUAKOCTH B MAHOMETPE, HO HEITb3sl OMPEIACTUTh
Pa3HOCTh JIAaBJICHUH Ap =p, gh BHYTpH H BHE cocyna. C MOMOIIBIO
Hacoca H MOHO 3akadaTh B cocya BO3AyX o Oonbiinm naBieHueM. C
NOMOIIBI0 KpaHa K MOHO ObICTPO BBITYCTHTh 3aKauYaHHBIN BO3IYX.
Tepmomerp T 1MO3BOJSET TOYHO ONPENCIUTH TEMIIEPATYPY BO3/IyXa B
cocyze. M3BecTHO, UTO MOKa3zareb afuadbaTel Bo3ayxa y =14, a aTMochepHOE AaBlIeHUE PABHO

Parn - Hpe,[[J'IO)KI/ITe npouecaypy onpeaciiCHUA IIJIOTHOCTH Py HEU3BECTHOM KUJIKOCTHU C IOMOIIIBIO

JAHHBIX U3MEPUTENbHBIX TPUOOpoB. OOOCHYIHTE MpeATOKEHHYIO TPoLEaypY popMyliamMH,
MO3BOJISIOIIMMU BBIYUCIUTD TPEOYeMbIH pe3ysbTarT.
Ilepeyenb KOHTPOJIBHBIX 32JaHUH ¥ BOIIPOCOB VIl OLEHKH C()OPMUPOBAHHOCTH
xommnereHnun OITK-17 (konTpoaupyemsblii nunaukarop OIIK-17.3)

1. TTpu 20°C mroTHOCTH BOBI paBHa ~ 1000 Kr/M>, MIOTHOCTD TIOICOTHEYHOTO Macia
9

~ 925 kr/m°, mioTHOCTH HedyTi ~ 830 Kr/M°, MIOTHOCTH YTUIOBOTO crMpTa ~ 789 kr/m°. TeM He
MeHee, OoJiee JIETKUI CITUpPT pacTBOpsieTCs B BOJIE, a OoJiee TsKelble Maciio ¥ He()Th BCILUIBIBAIOT HA



26

MIOBEPXHOCTb BOJIbI. BBICKa)KUTE CBOE CYXJIEHHE O TOM, Kake (PU3MUECKUE 3aKOHBI TPUBOIAT K
3TOMY pe3ynbTaTy. MI3MeHeHne KakuX BEJIMYMH B 9THX 3aKOHAX HAJI0 MPUHATH BO BHUMaHUE U
nouemy?

2. [Tpuxozst 3MMO¥ B CBOE XKIITUILIE YETOBEK MOXKET CECTh HA YKEJIE3HBIH CTYI, a MOXKET — B
IUTIOIIEBOE Kpecio. B mepBoMm cityuae eMy OyJeT X0JI0HO, @ BO BTOPOM — TEILIO, XOTs
TeMIepaTypa U CTyJla, U Kpecila OAMHAKOBa U PaBHA TEMIIEPAType BO3/yXa B KomHare. Onpenenure
MPUYMHY TAaKOTO Pa3INuus B pe3yIbTaTax U OOBSICHUTE €€ C MOMOIIBIO 3aKOHOB U (hOpMYIT (DPU3HKH.

3. MarepuanpHas Touka M cBOOOIHO 0€3 TPEHUS CKOJIB3UT B IOJIC CHITBI TSKECTH
110 IJIaJIKUM CTEHKaM LUJIMHJIPUYECKON CUMMETPUYHOM SIMBI U B paccCMaTpUBaeMblil
MOMEHT BPEMEHHU JIBJKETCS BBEPX IO HaIpaBiieHUIo kK Touke B (A u B -
HaUBBICIIIME TOYKU NOIbEMA). YKaXKUTE MPaBUIbHOE HapaBJIEHUE BEKTOpa
MIOJIHOTO YCKOPEHUS TOUKH M (cM.pucyHOK): a) 1; 0) 2; B) 3; r) 4;

4. MartepuanpHasi TOUKa HAUMHAET BpalaThCs 110 KPYroBoii TpackTopuu 6e3
Ha4yaJIbHOM CKOPOCTH BOKPYT 3aKPEIUIEHHON OCH C IMIOCTOSTHHBIM YIJIOBBIM
YCKOPEHUEM € , U UMEET B HEKOTOPBI MOMEHT BPEMEHU YIIIOBYIO CKOPOCTh
BpAIIEHNs, PaBHYIO ®. YeMy B 3TOT MOMEHT BPeMEHH PaBHO OTHOLIECHHE &, /a

BCJIMYMHBI HOPMAJIBHOTO YCKOPCHUSA an TOYKHU K BEIMYHHE €€ TAaHTCHIIUAIBHOTO YCKOPCHHA a.c ?

1 € »? ® &2 | 1.
a) —; 6) eo’;  B) > F)?; n = e) we’; 3‘)5’ 3) 5
€W (O] € e ®

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 32JaHUH U BONPOCOB /IJIsl OLleHKH ¢(hOPMUPOBAHHOCTH
komnereHun OITK-3 (kouTpoaupyemsbrit maaukarop OIIK-3.1)

1. [TonoXuTeIbHBIM TOYSHHBIN 3aps (1 = +20 W OTPUIIATEIbHBIN TOUSYHBIN 3apsi/I 12
J2=—Q HaxXoAATcA B JIByX BEpILIHHAX PABHOCTOPOHHETO TPEYroJIbHUKA C JJIMHOM

croponsl |. Yka3aTh npaBuiibHOE HalpaBJICHHE BEKTOPA HAIPSHKEHHOCTH E
CO3/IaHHOTO UMH JIEKTPOCTATUYECKOTO TIOJIS B TPEThEH BEPIIUHE STOTO
TPeyrojbHUKA (CM. PUCYHOK):

a)l 06)2 B3 N4 mps5 e6 x7 38 w9 k)10 m)ll
M) 12

2. Ykaxure YPaBHCHUE, BbIPpAKAIOLICC TCOPEMY Faycca B 9JICKTPOCTATHKC!

o Ess =20, 6 fedr-2%. 4 fees-0. 1 {Edi -0,
s &€&y i &€&y s |

3. ITo oOBbeMy mapa ¢ 0AMHAKOBON BO BCEX TOUYKAX IUIOTHOCTBIO O = CONSt won

pacnpeseneH anekTpudeckuii 3aps. [lap okpyxeH OeckoHEUHOM € "
TUDIIEKTPUUECKOMN CpeIoil, UMEIOIEel TUANIEKTPUIECKYI0 MPOHUIIaeMOCTh €. Ha
paccTosiHUU ' OT LIEHTpa mapa (3a ero mpeenaMu) BeTHurnHa HaMpsHKeHHOCTH " "
AIEKTPUYECKOTO TMOJIsI, CO3JJAHHOTO ATUM 3apsaoM, paBHa E. Eciu nomectuts . ",
JAHHBIN 3apsSHKEHHBIN Map B BaKyyM (yOpaTh AUAIEKTPHUK), TO TOJIE C BABOE ” " "
MEHbIIEH BeNMYNMHON HampshKkeHHOCTH E/2 Oyner HabmoaThCs B BaKyyMe Ha BJBOE OOJbIIIEM
pacctosiHuM 2 OT IieHTpa I1apa. Uemy paBHA TUAIEKTpUYECKas MPOHUIIAEMOCTh Cpe/Ibl?

a) l; 0) 1,41; B)2; r) 4; n) 8; €) Apyrou OTBET;



27

4. Ha pucyHke roka3aHa KapTHHA SKBUIIOTCHIIUAIbHBIX JIMHUI

AIIEKTPOCTATUYECKOTO TIOJISI M 3HAUEHUS MOTCHIIMANIAa Ha HUX. 3B 2B 1E? 1& 2B 38
Otmeuens! Touku A, B, C u D. Vi3MeHeHre BEMHYHHBI CKOPOCTH L
IEPBOHAYAIBHO TIOKOMBILEHCS 3apPSHKEHHON YaCTHIIBI O] Y ‘\ L ;’ ]
JEHCTBHEM BJIEKTPOCTATHYECKOTO TI0JI1 MMEET HauOOJIbIee 4?\ Voo ?/B
3HAYEHHE NPU IMEPEMEIIECHUN YaCTHUIIBI: . \\\ \\ b //I [2,’
a) u3 Touk D B Touky B;  6) u3 touku D B Touky C; N U I A
B) u3 Touku D B Touky A; 1) u3 Touku C B TOUKy A; \\\\\\\l\zfl/l/////
R
Ilepeyenb KOHTPOJILHBIX 32JaHUI H BOIPOCOB /I OLEHKH c()OPMUPOBAHHOCTH
komnerenuun OIIK-3 (konTposupyemslii unankarop OINK-3.2)
1. BHyTpu He3apspKeHHOU Moo . . . .
METAJUIMYECKOH CHePhI TIOMECTUIH »\EB”e T yd Eare / Eane=0 Esne
TOYEYHBIN MOJIOKUTETbHBIN 4q %\ 4q
ANEKTPUYECKUH 3apsill, CMECTUB €r0 U3 w w ]
1eHTpa cepsl, Kak MOKa3aHO Ha / N\ N
pucynkax. Kakoii Oyner kapTuHa a) l 6) B) r)
CHJIOBBIX JIMHUN DJICKTPUIECKOTO TTOJISI B
BaKyyMe BHYTPHU U BHE cepbl?
2. DIEKTPUYECKOE TOJIe CO3/]aH0 TOUYCYHBIMHE 3apsinamu (1 u (2. Ecm 1 = —(q, g 4, 2
g2 = +(, a pacCTOSIHUE MEKIY 3apsaaMu U OT (2 70 Touku C paBHO @, TO @1 o L fc
BEKTOP HANPSHKEHHOCTH 110JIs B Touke C OPHEHTHPOBAH B HAIIPABJICHHM ... @ d L; 3

a)l; 0)2; B)3; r)4; 1) paseH 0

3. Jlana cucrteMa TOUCUHBIX 3aps/I0B B BAKyyMe U 3aMKHYTbHIC
HMOBEPXHOCTH S, S,, S, u S,. Uepes KaKkylo MOBEPXHOCTh MOTOK

BEKTOpa HAMPSKEHHOCTH 3JIEKTPOCTATHUECKOTO OIS, CO3TaHHOTO
STUMH 3apsiiaMu, paBeH —2q/ Ep -

a) Sy; 0) S;; B S35 1) Sy

4. B cpene, 3apsHKeHHON PaBHOMEPHO C
IUIOTHOCTBIO JIEKTPUUYECKOTO 3apsiia

2 KJ'I/ M®, IPOBEZIeHBI YeThIpe chepudecKne 3aMKHYTHIE
noBepxHocTu S,, S,, S, U S, ¢ OOUIMM IIEHTPOM M C paanycaMu
rr=1m,r,=2m, r,=3mur,=4M cooTBeTCTBEHHO. YeMy
paBHO oTHOUIeHUE P, / @, TIOTOKOB BEKTOPA HAMPSHKECHHOCTH

ANEKTPOCTATUYECKOTO MOJISI Yepe3 MOBEPXHOCTH S, U S, paBHO:
a) 1; 0) 4; B) 16; r) 64;

Ilepeyenb KOHTPOJIBHBIX 32JaHHH M BOIIPOCOB I OLIEHKU C()OPMHUPOBAHHOCTH
xommnerennuu OITK-3 (konTposmpyemsrii unagukatop OIK-3.3)

1. ITo ouyeHb MPOTSHKEHHOH (MTPAKTUYECKU OECKOHEUHOI) TIIOCKOH
MOBEPXHOCTH OUYEHb TOJICTON METANTMUYECKOM IIaCTHHBI, (PparMeHT KOTOPOi
[IOKA3aH Ha PUCYHKE, C OJMHAKOBOMN BCIOAY IIOBEPXHOCTHOM IUIOTHOCTBIO

6 = CONst pacrpenencH MOoJ0KUTEIBHBIN MIEKTpUIecKuii 3apsaa. Ha
PAcCTOSIHUU 1 € OJTHOM CTOPOHBI TOBEPXHOCTU BEIUYMHA HAIIPSUKEHHOCTH
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AIIEKTPUYECKOTO OIS, CO3AAHHOTO ATUM 3apsiioM, paBHa E1. Ha pacctosHum Iz = 2r1 ¢ npyroii
CTOPOHBI IOBEPXHOCTHU BEJIMYMHA HAIPSHKEHHOCTH paBHa E2. &, — anekrpudeckas nocrosuuas. Ilpn
9TOM Pa3HOCTb BEJIUYMH (MOyJ€i) HanpsbkeHHOCTel E2— E1 paBHa:

o o 20 4o o o 20 4o
a) —; 6) —; B)—; 1) —; M) ——; ©) —5—; K) ——; 3) ——; )0

& 2¢, & & & 2¢, & &

2. Ha PUCYHKE MOKAa3aHbl SKBUIMOTCHIIUAJIBHBIC JIMHUN

BIEKTPOCTATUYECKOTO MOJIS ¥ 3HAYEHUS [TOTEHIMAIA HA HUX. S“GngH
CBOOOIHBIN AIEKTPOH, MOKOUBIIUNACS MIEPBOHAYAIBHO B TOUKE ST
D ¢/ —

P, yka3zaHHO Ha pUCYyHKE, HAUHET IBUTaThCs B HAIIPABJICHUU:
a) A; 6) B; B C;, 1) Dj

5B 4B 3B2B1B ' -1B-2B-3B-4B-5B

3. Ha ToHKMI MeTaJUTMYEeCKHiA IUCK paanyca R moMecTrin mooKUTEeTbHBIN

N q
ANEeKTpUIeCcKui 3apssa (. Ha pucyHkax yka3zaHbl 3aBUCHMOCTH TIOTCHIIHANIA () U @i
MMOBEPXHOCTHOM TJIOTHOCTH 3apsi/ia G B 3aBUCHMOCTH OT PacCTOSIHUS I JIO0 IIEHTpa r

P ¢ o c mucka. [IpaBUnbHBIMY 3aBUCUMOCTSIMU OYAYT:
j\ r I\ r | r r
0 R 0 R 0 R 0 R a) A-B; 0) A-T’; B) b-B; r) b-I';
A) B) B) M
4. TTomo>XUTENbHBIN 3apsi +( MOMECTHIA Ha YeIUHEHHBI METAJUTHICCKUI P L
map paauyca R, okpyKeHHbIH O€CKOHEYHOU OTHOPOAHOMN AUINEKTPUUECKOM R o MA ~ €
Cpeloii ¢ MUAICKTPUUYECKOM MPOHUIIAEMOCTBIO €. Pa3HOCTh MOTEHIIMATIOB PA — +q 7
MeTann ” //
(o B TOYKE A Ha MOBEPXHOCTH ImIapa (Ha mape) u B Touke O ero neHTpa ” IV NeKTPUK
OyneT paBHa: a) +L2; 0) +L2; B) +L2;
4re,R 4ree R 167¢,R
3 >, 0)0; e)——qz; ®) ——F > 3)——0I n 3 >
167eg,R 4dre R 4dregy R 167¢,R 167es,R

Ilepevenb KOHTPOJIBHBIX 32JaHUI H BOIPOCOB /IS OLEHKH C()OPMUPOBAHHOCTH
xomnereHuun OITK-4 (kouTposupyemblii unaukarop OINK-4.1)

1. [Tnockuii 3apsHKEHHBIN

KOHJIEHCATOP C 3apsioM ( Ha 2 P T T ©) l}s B) )

METAJUTMYECKUX 00KIaIKaxX ; s e é/*' 149 @ +I_5) +44a éy t 4 44

3aI0JIHEH TUDJICKTPUICCKOH B

Cpenoi ¢ TUAIEKTPUUECKON =1- J/- i-q = T -f-F4a ===-"=9 ="="-"-9

NPOHUIIAEMOCTHIO £ =2 U P P

HAXOJIUTCS B BaKyyMme. BrIOepuTe pUCYHOK C MPaBHIIBHBIM HANIPABJICHUEM JIMHHUIA BEKTOPA

MOJIIPU30BAHHOCTH P:

2. DJICKTPUYECKOE TOJIE CO3/IAHO 3apAA0M (, TTOMEIIEHHBIM Ha TUTACTHHBI o
TN

IHJIOCKOT'O KOHACHCATOpA. YTO MOKHO CKa3aTh O 3HAKE HHTCrpajia mE -dr ot

HaHpH)KéHHOCTI/I 9TOT'O ITOJIA IO 3aMKHYTOMY KOHTYPY, IOKa3aHHOMY Ha
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PUCYHKE IITPUXOBOM JMHUEH (YKaXKUTE MPABUIIbLHOE YTBEPKICHUE):
a) [flEdr>0;  6)[lEdr<0;  ®) [JEF=0; 1) [fJEdF=oo;

1) HEJIOCTATOYHO JTAHHBIX;

3. Booas nuimMHApUYIEcKOT0 METaTHYECKOTO MPOBOIA paryca I, y9acTOK KOTOPOTo JITUHBI L

HUMECT COIMMPOTHUBJIICHUC R, CO3aaHO CTOPOHHEC CTALITMOHAPHOC SJICKTPHUICCKOC I10JIC C

Hanpsok€HHOCTHIO E. Onpenenute u ykaxure GopMyiTy A IUIOTHOCTH TOKA, BBI3BAHHOTO STHM
7r’RE 7r’E . EL . ar’R LR

: j = ;. 0) = ; = ; = ; = ;
nonem: a) j 1 ) = B) ] R r) ] EL n) | —E

€) Ipyrou OTBET,

4. JIBa 0THOPOAHBIX MWJIMH]IPA U3 OJMHAKOBOIO MaTepHasa MOIKII0YEHbI
MapaJuIeIbHO K NCTOYHHUKY ITOCTOSTHHOTO HaNpspKeHUs. YTO MOKHO CKa3aTh O
COOTHOIIEHUH MEX]ly BETMUNHAMU IUIOTHOCTEN TOKa B IMJIMHAPE A U B uuiauHape B?

a) Ja<ls 0) J,= g B) Jo> I T') UCXO/ISl U3 PUCYHKA, HEJIh3S

CKa3aTh ONPEEICHHO (HaJ0 3HaTh TOUHOE COOTHOLIEHUE MEX/y JJIMHON U MJIOMIA/IbI0 LIMINHPA).
IlepeyeHb KOHTPOJIbHBIX 32JaHUH M BOIIPOCOB IJIs1 OLEHKH C)OPMUPOBAHHOCTH
komnerenuun OIIK-4 (konrposupyemslii unankarop OIK-4.2)

1. B HEKoTOpO# 3aMKHYTOH 11ETIH CYIIECTBYET yUaCTOK,

COCTOSILIUIA U3 TPEX PE3UCTOPOB, COCAMHEHHBIX A H% B |3 OM‘ C fl OMH(D
nocjienosaTenabHo. B Toukax coenunenus pesucropos A u C ®-2B ©=5B

A
U3BECTHBI NOTEHIUAIBI @, U @ (cM. puc.). PazHoCcTB ¢
HNOTEHLHUANIOB (-(, PABHA... a)—4,2 B; 6) 7 B; B) —7 B; r) 4,2 B;
2. B anekTpuueckoii cxeme, oKa3aHHOW Ha PUCYHKE, €
R,=R,=R,=100m, & =10B, &, =20B, ¢, =30B. Buyrpenune = R,
COMPOTHBIICHUS UICTOYHUKOB TOKa paBHbI HYI0. HalinuTe noaxoasmuii eT Ry R,
3aMKHYTBIM KOHTYp LEMH U ONPE/IeINTE HAIIPaBJIEHUE U CUITY TOKa, ’ -

IPOTEKAIOIIEro uepes pesucrop R,, ecnu uepes pesucrop R, mporekaer Tok 2 A cnpaBa HaleBo, a
gepes pe3uctop R, mportekaer Tok 2 A CHU3Y BBEPX.

a) 1 A; cipaBa HaneBo;  0) 1,5 A; cipaBa HasieBo;  B) 0,5 A; cripaBa HaJIeBO;
r) 1 A; cneBa HanipaBo; 1) 1,5 A; cieBa HanpaBo; e) 0,5 A; cipaBa HaJIeBO;
) TOK PaBeH HYJIIO;

3. Ha PUCYHKE I/I306pa)KeHBI CCUCHUS IBYX IapaJlJICIIbHBIX

|
o I 1
IPSIMOJIMHENHBIX JJIMHHBIX IPOBOIHUKOB C OJTHOHAIPABICHHBIMU @1 l é}z
— a 1
Tokamu, npudeM |, =21, . Uaaykuus B MarHuTHOTO MO 3TUX TOKOB b ¢ d
paBHA HYJIIO B HEKOTOPOH TOUKE y4acTKa: a) a; 0) b; B) C; r)
d;
4. Ilo nByM mapajiienbHbIM IPSMBbIM OECKOHEUHBIM POBOJHUKAM TEKYT TOKH — __ I
OJIMHAKOBOM BenuuuHbI | Tak, Kak MokazaHo Ha pUCyHKe. UeMy paBHa 0. b
WHAYKIMS] MArHUTHOTO TOJIS, CO3JJAHHOTO 3TUMH TOKaMHU B Touke O Ha b ]
S

OJIMHAKOBBIX PACCTOAHUAX b ot 0b6oux IMPOBOAHHUKOB:

OI . OI . OI . OI . OI . OI . .
B__ﬂ, 6 B__ﬂ, B__ﬂ, B=H : B=H : B=ftol 0:
a) T ) ol B) | r) 1l ) ol e) )
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Hepeqeﬂb KOHTPOJIbHBIX 3aJaHuH U (I/I.]'II/I) BOIIPOCOB JIA OLIEHKU C(l)OpMPIpOBaHHOCTI/I

komnerenuun OIIK-4 (konTposupyemslii unankarop OIK-4.3)

1. IloTeHnMan 3JIeKTPOCTATUYECKOTO TOJIS Ha TIOCKOCTU Xy 3a7aH (GOpMYIIon ¢ =kxy , T11e

k=1 B/ M. Hapucyiite kapTUHY CHIOBBIX JTUHUHN 3JIEKTPOCTATUIECKOTO MOJIst B 00J1aCTH X >0, y>0.

OTtBet 000CHOBATH U MOATBEPAUTH POPMYSIAMH HITH 3aKOHAMU (PH3HKH.

2. Ha mockoctu XY IIOKa3aHa KapTHHA SKBUIIOTCHIIMAJIBHBIX y 4B 3

MOBEPXHOCTEM IEKTPOCTATUYECKOTO OIS, B KOTOPOM HAaXOJAUTCS
cBOOOTHAsI TTOJIIPHAst MOJIEKYIIa € 3apsaamMu +0 1 —) Ha KOHIax (CM.
pucyHok). [Ipoananusupyiite nanpHeuIIee TOBEACHUE MOJIEKYIIBI U

2B

BBICKQXUTE CBOE€ MHEHHE O TOM, KaKO€ MOJIOKEHHE OHA MOXET MPUHSATH U B
KaKOM HaIlpaBJICHUH JOJDKHA JBUTATHCA U 10 KaKUM NpuuuHaM. OTBET
000CHOBATh U MOATBEPAUTH (PU3UUECKUMU 3aKOHAMU U POpMYIIaMH
dhopmynamu.

3. JIuHUYM HanPsHKEHHOCTH E 3IeKTpocTaTH4eckoro mosisi MOTyT =

MEHSTh HAPABJICHUE HA INIOCKOM TPAaHULIE JBYX UICAIBHBIX A
JUDIEKTPUYECKUX CPEJl C IUDIEKTPUUYECKUMU IIPOHULIAEMOCTAMH & U ;

N

7”7 7”7

7 4 I

&, , Kak MokaszaHo Ha pucyHke. [Toxoxee siBeHre HabmonaeTcs B =
ONTHKE ITPU MPOXOKIECHUU CBETOBOTO JIy4a 4epe3 IPaHulLly IBYX

MPO3pavyHbIX cpesl (3aKOH MpesomiieHus ). BrickakuTe cBoe CyXKIEHHE O CIPaBEIMBOCTU
UCIOJIb30BAHUS ONTHYECKOTO 3aKOHA MPEJIOMIICHHS B JAHHOM citydae. Mcnomnb3ys ¢pusndeckue

3aKOHBI ¥ IPUHLUIIBI, HAWJUTE CBA3b (3aBUCUMOCTb) MEXYy yriaMu 6, u @, B 3aBUCHMOCTH OT

- H

81 E1 TN A N AN N
I
1

AN N

BEJINYMH JUDIEKTPHUECKUX IPOHUIAEMOCTEH & U &,. OTBET 000CHOBATh U MOATBEPAUTD

dhopmynamu.

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BONIPOCOB VISl OLlEHKH C(POPMUPOBAHHOCTH

xomnereHiun OIIK-17 (kouTposupyembiii unaukarop OIK-17.1)

1. ITo ToHKO OECKOHEUHO JUTMHHOMN IIINHAPUYECKON MOBEPXHOCTH paauyca R paBHOMEpHO ¢
MMOBEPXHOCTHOH IJIOTHOCTBIO ¢ pacIpe/ieieH AIeKTpudeckuil 3apsia. pyrue 3apsabl
oTcyTcTBYIOT. OOBsACHUTE, KaK HANTH 3aBUCUMOCTh MOTEHIHAIIA JIEKTPOCTATUYECKOTO TOJISI ¢ OT
paccTosiHUA ' 10 OCH JIaHHOM MOBEPXHOCTHU, €CJIM U3BECTHO, YTO BEJTMUYMHA OTEHIIMANA HA OCH
UWIMHAPUYECKON TIOBEPXHOCTH paBHa ¢, . [IpuBenute Gpopmyiny 3TOi 3aBUCIMOCTH M ITOCTPOiiTe

HPUMEPHBIN rpaMK 3aBUCUMOCTH @ =@(r) Hpu 0<r <o,

2. Koy K mepeBosaT u3 nosioskeHus “1” B mojioxeHue “2”, 3aMbIKast 0OKIaKH
3apsauBIerocs ot ucrounuka DJIC € koHaeHcaTopa ¢ éMKocThio C uepes
conpotusiienne R. Kak MO>XHO BBIUMCIIHTD TOK, TEKYIIH yepe3 koHaeHcatop? Kax
3TOT TOK OyneT 3aBuceTh OT BpeMeHu? Hapucyiite mpumepHsblii rpaduk 3aBUCUMOCTH
3aps/ia Ha KOHJIEHCATOPe U TOKA, TEKYIIEro 4yepe3 KOHAEHcaTop, OT BpeMeHu. OTBeT
000CHOBATh U MOATBEPAUTH (HOPMYyIaMHu.

3. HpaBI/IJIbHO JIn I/I306pa)KeHBI JINHUHW HAIIPSKECHHOCTU E

IEKTPOCTATUYECKOTO TOJIS B INIOCKOM 3apshKEHHOM KoHzeHcarope? Ecnu =
71a, TO YeMy paBHa IUPKYJSIHSA BEKTOpa E MO MPSIMOYTrOJbHOMY KOHTYPY,

=y

Bk T

n300pakeHHOMY Ha PUCYHKE IITPUXOBOM JTMHUEH, U HE HAapyIIAeT JIH

HOJ'IyLIeHHHﬁ PE3YIbTAT TCOPEMY O HUPKYIIALIUA E ? Eciiu HET — TO Kak IMMpaBUJIbHO HAPUCOBATH

aubuk E ? OTBET 000CHOBATH U MOATBEPAUTH (HOPMYIIAMH.
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IlepeyeHb KOHTPOJIBHBIX 3aaHUH M (MJ1H) BOIPOCOB JIsl OLIEHKH C(hopMHPOBAHHOCTH
komnerenuun OIIK-17 (konTposmpyemblii unaukarop OIK-17.1)

1. B skcniepuMeHTe NEpBOHAYAIBHO HE3apsSyKEHHBIN METAITTNYECKUM \weTann
crepsxkenb ACB nognocsT kx 3apsbkennomy teny (1). Ilocne atoro 1) :{:IB
CTepxeHb pa3aeistoT Ha 1Be yactu AC u CB, koTopble pa3iensioT, 1 A c
MIEPEHOCAT Pa3/IeJICHHbIE YaCTU Ha OYEHb OOJIBIIOE YJaIEHUE OT 2) meTann meTann
3apsoKeHHOTO Tena (2). BeickakuTe cBoe MHEHUE O TOM, KaKoi P!' +C Cl' B
J0JDKHA OBITH Pa3HOCTh MOTEHINANIOB @a —¢@g B TOUKax A U B Ha

KOHLIAX CTEP’KHA 10 pa3zeieHus (BEpXHUM PUCYHOK) U MOCIIE PA3AEICHUS U IEPEMEILEHUS
(HrxkHUN pUCcyHOK). OmpenenuTe NPUUNHbBI BO3MOXKHOTO U3MEHEHUS BETUYUHBI ©p —¢@g WU

OTCYTCTBHUSI 3TOTO M3MeHeHusl. OTBeT 000CHYITE (GPU3NYECKUMU 3aKOHAMU U MIPUHIUIIAMH.

2. Mex 1y IIacTHH TUIOCKOTO KOHJICHCATOPa, MOAKITIOYEHHOTO K HCTOYHUKY TIOCTOSTHHOU &
OJIC &, HaXO0aUIICsS OJTHOPOTHBINA TUAIEKTPHUK C JUIIEKTPUUECKON MPOHUIIAEMOCTHIO €. c
[Tpu 3TOM EMKOCTB TaKOTO 3alOJHEHHOTO KOHAeHcaTopa Obuia paBHa C. Beickaxute ceoe @
MHCHHE O TOM, 6y)1eT JI JUDJICKTPHUK BBITAJIKUBATHCA JICKTPUUICCKUMU CHUIIaMU U3 ¥
KOHJIGHCATOpa WX HET, U KaKylo padoTy HaJI0 COBEPIINTH, YTOOBI YIATUTh AUJIEKTPUK U3
KoHJeHcaTtopa? OTBeT 000CHOBATH C MOMOIIBIO (PU3UUECKUX 3aKOHOB U MMPUBECTH POPMYITY JUTS
Takoi paboThl, BBIPAXKEHHYIO uepe3 BeIuuuHbl &, C U €.

3. DKcIiepuMEeHTATOp MPOTSHYI IBA TOHKUX MapajlIebHBIX MPOBOA Ha T f
MaJioM paccTOsiHUM | Jpyr OT Ipyra u mpoIycKaeT 1o IpoBOIaM TOKH B /
Pa3HBIX HAIPABJICHUAX, KAK MIOKA3aHO HA PUCYHKE, CUUTAs], YTO | oL

pa3HOHaNpaBieHHbIE TPOBOJIHUKH C Pa3HOHANPABICHHBIMU TOKAMHU
MPUTSIHYTCS IPYT K APYT'Y U MOYKHO, 3HAsl KX MAaccy U CUITy IPUTSDKEHUS, HAlTH BpeMs, 3a KOTOpoe
MIPOBOJHUKU COMKHYTCSI M TOKU MCUYE3HYT. BrIckaskuTe CBOE CyXKeHHE O IPABOTE WU
OLIMOOYHOCTH 3aKIII0UEHUs IKcrepuMenTaTopa. OG0CHYITE CBOU BBIBOJIBI C TOMOIIBIO
(bu3MYECKUX 3aKOHOB, U C TIOMOIIbIO (OPMYIT ONPEIeIUTE BETUUUHY U HAIIPaBJICHUE CHUII,
JNEUCTBYIOUINX HA €AMHUILY JUTMHBI TPOBOHUKOB.

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB /IJIf1 OlleHKN ¢)OPMHUPOBAHHOCTH

xomnerenun OIIK-17 (kourposupyembiii unaukaTop OIK-17.3)

1. Ha rinaikoii TOpu30HTAIBLHON MMOBEPXHOCTH PSJIOM JISXKAT JBa 7 7
OJIMHAKOBBIX BUTKA C OJIMHAKOBBIMH I10 BEIMYMHE U 110 HAITPABJICHHUIO © ©
tokam¥ |. Brickaxkute cBO€ MHEHHUE O TOM, KaK OyIyT
B3aMMO/ICHCTBOBATH JIPYT C IPYI'OM 3TH TOKHU: JACUCTBYIOT JI MEXTY
HUMU CHJIBI PUTSDKEHUSI? OTTAIKUBAHUSI? CUJIbI B3aUMOICHCTBUA paBHBI HYII0? OTBET
HE00X0IMMO 000CHOBATH C TOMOIIBHIO (U3UYECKUX 3aKOHOB U (HOPMYII.

2. CMelIaHHbIHA ITYYOK JJICKTPOHOB U IOJIOKUTCIIbHO 3apsS’KCHHBIX HOHOB BOAOPOJ4d, ABMXKYIIHUXCS
B INIOCKOCTHU pUCYHKA C OJIMHAKOBOM CKOPOCTBIO, BJICTACT B MACC-CIICKTPOMETPC B
NEPNCHAUKYIIAPHOC MArHUTHOC IIOJIC, MHAYKIHS KOTOPOT'O0 HAIIPABJICHA 3a IIJIOCKOCTh PUCYHKA. ITo
KaKHUM TPACKTOPUAM ABUXKXYTCA YaCTHULBI B 9TOM II0JIC (BBI6CpI/ITe HpaBHJ’ILHHﬁ pI/ICyHOK)Z

3MEKTPOHI
a) | \VoHbl 6) ' o B) ONKTPOHH Ly p
| ) QB ! ! = i
—= —=i<®B == ®B —='<%B
My oK nysiok: ), nyoKi MYHOK; )
| 3NEKTPOHBI 1 ANEKTPOHI ' MOHEI | VOHbI

3. HepenstuBucTckas 4acTuiia ¢ 3EKTPUIECKUM 3apsaoM ( ABHKETCS C
MOCTOSIHHOM CKOPOCTBIO V BJIOJIb NPAMOM JIMHUU. B Kakoi U3 yKa3aHHBIX Ha

QY
)]

Qeo
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PUCYHKE TOYEK, HAXOAIIUXCS HAa OJJUHAKOBOM PACCTOSIHUM OT TOUKH () TOJIOKEHUS YACTHUIIBI,
BEITMYMHA WHAYKIIUU CO3JAHHOTO €€ IBIMKEHUEM MarHUTHOTO TOJIsSt OyJeT MMETh HauMEHBIIIee
3Ha4YCHHUE:

a)BTouke 1 0)BTOuKax 2 u 4 B) B TOUKE 3 r)BTOYKax 1 u 5

1) B TOUKE 5

4. Psiom ¢ OECKOHEUHBIM MPSMBIM IIPOBOJHUKOM C

TOKOM |1 pacroio’keH KpyroBoil BUTOK C TOKOM 2. 14 11 4 14
YKaxuTe MpaBUIBHOE II0JIOKEHUE BUTKA C TOKOM, B Q O _G__ _O
KOTOpO€ OH Oy/IeT NOBOPAYUBATHCS MO IEHCTBUEM I I I, 1
MArHUTHEBIX CHJI: a) 6) B) r

4 cemecTp

IlepeyeHb KOHTPOJILHBIX 3aaHUH U (MJIM) BOIIPOCOB Uil OLleHKU C)OPMHPOBAHHOCTH
komnerenuun OIIK-3 (konTposupyemslii unankarop OINK-3.1)

1. Ha Henpo3paunyo nperpaay ¢ IByMs y3KUMU NapaieIbHbIMU

POPE3sIMH, HAXOISIIMMHUCS Ha paccTossHiK d JIPYT OT JIpyra, majaet %

HOPMaJIbHO MOHOXPOMATHYECKUH CBET C IUTMHOM BOJHBI A. 3a mperpagon >

Ha 60JbIIOM yaaneHuu L0 d pacnosokeH 3kpaH. [lokazarensb o

MPETOMIIEHHUS PO3PAYHON Cpeibl MEK1y HUMH paBeH N. [Ipu A

OJIHOBPEMEHHOM YMEHBIIIEHUH MOKa3aTess mpeJoMiieHus N B 2 pa3a u

YMEHbIIIEHUU paccTosiHUs L B 2 pa3a muprHa uHTepGEpEeHIHOHHBIX

mojoc AX Ha 3KpaHe (BBIOEPHUTE OTBET):

a) yMeHbIIaeTcs B 4 pasa; 0) ymeHbIaercs B 2 pasa; B) HE U3MCHSETCS;

I') yBEJIMYMBaETCs B 2 pasa; 1) yBeIMUYUBaeTcs B 4 pasza;

2. MoHOXpOMaTHYECKUN CBET MaJlaeT U3 BO3AYIIHON Cpebl HOPMaJIbHO BO3AYX

npenomieHust N = 1,33, HaXOAAIYIOCS Ha CTEKJIE C TTOKa3aTejeM
npenomiienus Ne = 1,5. UHTepdepeHInOHHBIN MaKCUMYM IS
OTPaXEHHOTO OT MBUIBHOM MJICHKU CBETa HAOIIOIaeTCsl B TOM Ciydae,
KOTI'/Ia JUIMHA BOJIHBI A TMaJJar0IIero cBeTa paBHa (yKaXXUTe MpaBUIIbHBIN OTBET, eciu M =1, 2, 3, 4,

).

0 22 6 Ny
m m

d ) CBeT/I
Ha IJIOCKYIO IIPO3PayHy0 MBUIBHYIO IUIEHKY TOJIIHUHEL 0 C IIOKa3aTeleM \el L L T\ ], l i ]{ U

$d MblfibHas nfneHka N §
{” cTekno ~ N )
o ” 7

”

2dn, - 2dn - 2dn, - 2dn - 2d ;
m (2m+1) m+1/2 m+1/2 n(2m-+1)
3. Ha nudpakiioHHy0 penieTKy ¢ MOoCTOsHHOM penteTkn d ¥ MIMPUHOM KaX 0¥ menu a majaet
MOHOXPOMATHYECKUH CBET C ATMHOI BOJHBI A. 3a PEIIETKOI yCTaHOBJIEH 9KpaH, Ha KOTOPOM
HaOmoaeTcst nHTep(epeHIIMoHHast KapTHHA. CIEKTp M—To MOpsAKa Ha 3TOM KapTHHE HEe BUJICH,
MIOCKOJIbKY €T0 MOJIOKEHUE COBMAAACT C MOJIOKEeHHEM AU(PPAKIMOHHOTO MUHIMYyMa Ha IIeNH.
[TocrosiHuyto pemetky d yMeHbIIAIOT, He MeHsIs A 1 a. [Ipu 3ToM (YKakKHTe IpaBUIIBHOE
YTBEP)KJICHUE):

a) CIICKTP M—T0 NOpsAAKa CMECTUTCS OT LICHTpa HHTCp(I)CpCHLIHOHHOfI KapTUHBI U CTAaHCT BUJICH,
6) CIICKTp M—TO0 ImopsaKa CMECTUTCS K LICHTPY I/IHTCp(I)CpCHLII/IOHHOﬁ KapTUHBI U CTAHCT BUJICH,
B) CIICKTP M—TO0 nmopsaKa mo-npeKHemMy HE 6y;[eT BUJICH, MOCKOJIBKY ITOJIOKCHUC
,Z[I/I(bpaKLlI/IOHHOl“O MHWHUMYMa Ha HICJIN HC UBMCHUTCH,;
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I) CHEKTp M—To MOopsaKa Mo-pexHEMY He OyeT BHJICH, TOCKOJIbKY HE MEHSETCS JJTUHA BOJTHBI
MaJAI0LIEro CBETa;

4. Ha nu¢pakiMOHHYIO pEIIeTKY MagaeT HOPMaJIbHO 1
MOHOXPOMAaTHYECKUI CBET. 3aBUCHMOCTb

MHTEHCUBHOCTHU | cBeTa, mpoleIIero 3a pemerKky, oT

CHHYCa yIJjla OTKJIOHEHUS (¢ IOKa3aHa Ha pucyHke. Bo R
CKOJIBKO pa3 U3MEHSTCS PACCTOSTHUS MEX LY 0
UHTEpPEPEHIIMOHHBIMU MAKCUMyMaMH (CIIEKTPaMH) Ha 3TOM PUCYHKE, €CIIM TTOCTOSIHHYIO PEIIETKH
YMEHBIIUTH B 2 pa3a, a IJIMHY BOJIHBI Ma/Ial0IIET0 CBETA YBEJIMYUTD B 2 pa3a (yKaxKuTe
IIpaBUJIbHBIN OTBET):

a) yBennuatcs B 4 pa3a;  0) yBenuyarcs B 2 pa3a; B) HE UBMEHATCS;  T') yMEHbIIATCS B 2 pasa;
1) yMeHbIlarcs B 4 pasza;

H fea SN

IlepeyeHb KOHTPOJILHBIX 3aaHUH U (MJIM) BOIIPOCOB Uil OLleHKU C)OPMHPOBAHHOCTH
komnerenuun OIIK-3 (konTposupyemslii unaukarop OINK-3.2)

1. Ha nudpakiimoHHyIO pemieTKy najaaeT mydok MOHOXpoMarrdeckoro cBera. [llupuna mydyka A'S

paBHa MUpUHE TU(PAKIMOHHON pelIeTKH. 3a penieTKol Ha yAaJleHHOM dKpaHe HaOlroaaeTcs
UHTEpPEepEeHIIMOHHAs KapTUHA, U300paXkeHHas Ha pUCcyHKe. UTO Mpou30UIeT ¢ 3TON KapTHHOH,
€CJIM IIUPUHY A S MaJaolIero Ha peuieTKy Myyka CBeTa YMEHbIINUTh BABOE (YKaKHUTE MPaBUIbHOE
YTBEPKACHHE):

a) IIMpPUHA IIaBHBIX UHTEPHEPEHINOHHBIX MAKCUMYMOB YMEHBIIUTCS

0) mmMpHUHA IIaBHBIX HHTEP(EPEHIIMOHHBIX MAKCUMYMOB HE H3MEHHUTCS

B) ILIMPHHA [VIABHBIX HHTEPPEPEHIIMOHHBIX MAKCUMYMOB YBEIUUUTCS

r) uHTep(depeHIIMOHHbIE MAKCUMYMbI Pa3ABUHYTCS OT LEHTpa UHTEP(PEPEHIIMOHHOM KapTHHBI

1) uHTep(hepeHIIMOHHbIE MAKCUMYMbI CABUHYTCS K LIEHTPY UHTEPGEPEHIIMOHHON KapTUHbI

2. Ha TOHKYIO TUIEHKY W3 ITPO3pavyHOro MaTepHrala ¢ oKa3areieM 6Ll CBET
MpeoOMIICHHUS N, HAXOAIIYIOCS B BO3/IyX€, MaJIaeT CBEPXY OCIbIi CBET. VL J /IJ’ Vi ! |
[Ipu 3TOM Ha MOBEPXHOCTH IUIEHKH HAOIIOIAI0TCS 7, .,

2 ” ” 7

) -
I/IHTep(bepeHHI/IOHHBIe ITI0JIOCBI. HBCTOB&H OKpaCKa y4aCTKa KaxKJ10u U3

IIOJIOC MCHSECTCA B HAIIPABJICHHUU CIIpaBa HAJICBO, YKa3aHHOM CTp@J'IKOfI Ha PUCYHKC CJICAYHOIIUM

00pa3oM (BbIOEpPHTE OTBET): a) 3eJieHas— CHHSSA—IKeITasi—O0paHKeBas;
0) 3eeHas—KenTas—OopaHKeBas—KpacHas; B) OpaHXeBasi—IKENTasi— CHHSISI—3CJICHAs;
T') )KenTass— roxydas— 3eJeHas— CHHSIS, 1) KpacHasi—OpaHKeBasi— KeITass—3eICHAs;

e) Ha6J'IIOI[aIOTC$[ qepeayromuecsa OeJible 1 TEMHBIE ITIOJIOCHI,

N

;

~| CBET 7\ o
3. MoHOXpoMaTH4YeCcKHii CBET ¢ ATMHOMN BOJHBI A PacHpoCTpaHseTcs B S l$ l'¢¢$ R lu
CTEKJIE C ITOKAa3aTeseM NpeoMiIeHns N = 1,5 u nmagaer HOpMaJIbHO Ha 2 $d BO34YX §
TOHKYI0 BO3IYIIHYIO [TPOPE3b-NPOCIONKY TONUHEI . YcnoBuem { “ctekno ~ N
UHTEeP(PEPEHIIMOHHOIO MaKCUMYMa Il OTPa’KEHHOTO OT MPOPE3U CBETa

Oyzet (BbIOEpHUTE MPABUIBHBIN OTBET, €CIH M — LEJI0€ YUCIIO).

a) 2dn=2mr; ©6) 2d =(m+1/2)A; B) 2d=2mA; 1) 2dn=mA;
m 2dn=(2m+1)a; e) d=(m+Y2)A; x) 2dn=(m+1/2)A;
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4. Ha a) I 6) I

T (paKIOHHYIO .

pelIeTKy majaer o o
MOHOXPOMAaTHYECKHI 0 it 0

cser. [IpaBunsHOM 1
KapTUHOU B) ) I
pacupeneneHus

HMHTCHCUBHOCTH | ¢ P
CBETa, NPOIICAIICTO 0 0

3a peleTKy, OT yria OTKJIOHEHHS ( OT HAMPABJICHUS I1aJIal0IIEro cBeTa OyAeT (BriOepuTe
[IPaBUJIbHBIN PUCYHOK):

IlepeyeHb KOHTPOJILHBIX 3aaHUH U (MJIM) BOIIPOCOB Il OLleHKU C)OPMHPOBAHHOCTH
komnerenuun OIIK-3 (konTposupyemslii unankarop OINK-3.3)

1. Ha nudpakunoHHyto pemeTKky najgaeT Oenblii CBET cO BceMu AnuHamu BojH. Ha skpane,
PacroJIoKEHHOM 3a TU(PaKIMOHHON pelIeTKoM, BOINM3H leHTpa O MHTEePPEPEHUNOHHONW KapTHHBI
HaOJI0JAI0TCS MAKCHUMYMBI OCBEIIEHHOCTH (CHEKTPhl m—ro nopsaka). C yBenudeHueM rnopsijaka
CrieKTpa m (BbIOEpUTE MPABUIBHOE YTBEPHKICHUE):

a) ero IMIMPUHA PACTET, a APKOCTh OCTAETCSI HEU3MEHHOM

0) ero mMpHHA OCTAETCS HEM3MEHHOM, a IPKOCTh YMEHbIIIaeTCs
B) €ro MUpPHUHA U IPKOCTh HE U3MEHSIOTCS

I) €ro UIMPHHA U IPKOCTh YMEHBIIIAIOTCS

I) €ro HIMpPHHA YBEIHMYUBAETCS, a IPKOCTh YMEHBIIIACTCS

2 MOHOXpOMAaTUYECKUM CBET C JITTMHOM BOJIHBI A TaJlaeT

HOPMaJIbHO Ha MJIOCKYIO TIPErpaay ¢ IPope3aHHbIM OTBEPCTHEM cBeT

paauyca I (CM. pUCYHOK). 3a TIperpazion Ha yiajieHuu | —

YCTaHOBJICH MapaJuICNIbHBIN dKpaH. UTOOBI B IIEHTpE 3KpaHa 0 u3- ——> ¢ 0
% —_—

3a TU(paKIuy CBeTa Ha OTBEPCTUH HaOIr0MalICs TUdPaKIIMOHHBIN 7

MaKCUMYM OCBEIICHHOCTH, PACCTOSIHHE | JIOJDKHO OBITH PaBHO
(BBIOCpHUTE MTPABUIIBHBIN OTBET, T/I€ M- 1IEJI0€ YUCTIO):

2 2
L R P Cl k0 L

2
}\J(m+%) 2mA A

i (m25)r?
e O %

nperpaga aKpaH

2mr? N
7\4 b

3. MoHOXpoMaTH4YecKUii CBET MalaeT HOPMaJIbHO Ha Y3KYIO IEJb-
IIPOpE3b B HENPO3PAvYHOIl MPErpaje U pacpoOCTPAHAETCS 3a
LIEJIBIO 110J] BCEMH BO3MOXKHBIMH YIJIAMU (0 K HAIPaBJIEHUIO
najaeHus. Pacnipenenenue nHTeHcuBHOCTH | mpoienmiero yepes sin®
IIEJIb CBETA . ‘&OA%’

B 3aBUCHMOCTH OT SIN @ TIOKa3aHO Ha PUCYHKE. YTO MPOU30MIET ¢

LUIMPHUHON LIEHTPAJILHOTO MaKCUMyMa A Ha 3TOM PUCYHKE, €CJIH IHUPHHY IPOPE3U YMEHBIIUTD B 2
pasza, a IJIMHY BOJIHBI [1aJAI0IIET0 CBETAa YMEHBIINUTD B 2 pa3a (YKa)XUTE MPaBUIbHBIA OTBET):

a) yBeIMUUTCS B 4 paza;  0) yBenn4uTCs B 2 pa3a;  B) HE UBMEHUTCSA; T') YMEHBIIUTCS B 2 pa3a;
1) yMEHBIINUTCSA B 4 pa3a;
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4. MOHOXpOMAaTHUYECKHI CBET C IJTMHOW BOJIHBI A TajacT
HOPMAaJIbHO Ha IUIOCKYIO MPErpajay ¢ Npope3aHHbIM KPYIJIbIM ceeT
oTBEpCcTHEM panuyca I'. [lapamienpHbIi SKpaH YCTaHOBIIEH 3a —
nperpazoi Ha caMmoM 00JILIIOM BO3MO:KHOM paccTosiHuu |, mpu - 4 0
KOTOpOM B Touke O 3KpaHa Ha OCH OTBEPCTHUS HAOII0IaeTCs — ’
rpaga SKpaH

m(paKMOHHBI MUHIMYM OCBEIIEHHOCTH (CM. pUCYHOK). [Jist
TOTO, YTOOBI IpU TOM XK€ pacctosiuuu | B Touke O HaOmoxaCs
coceHUH AU(PAKITMOHHBI MAKCUMYM MEHBILIETO MOPSIIKa, PAIHyC
OTBEpPCTHUS HaO (YKaXHUTE NPAaBUIbHBINA OTBET):

npe

a) yBEIMYUTH B 4 paza;  0) yBeIMUMTH B 2 pa3a; B) yBEIHYUTH B 2 pas;
I') YMEHBILIUTH B 2 pa3; 1) yMEHbLIUTH B 2 pa3a; €) yMEHBUIUTH B 4 pa3a;

IlepeyeHb KOHTPOJILHBIX 3a1aHUH U (MJIM) BONIPOCOB JIl OLEHKU C(POPMUPOBAHHOCTH
komnerenuun OIIK-4 (konTposupyemslii unankarop OIK-4.1)

1. EcTecTBEHHBIN CBET C MHTEHCUBHOCTBIO | IPOXOAMT Yepe3 CHCTEMY U3
nByx nonsipuzatopoB 11 u I12. Yron o Mexay ocsiMu mpomyCcKaHus AN\
OJISPU3aTOpOB MeHsoT B npeaenax 0 <o <90° . TIpy 5TOM HHTEHCHBHOCTb
| cBera, mporieniiero yepe3 CUCTEMY MOISPU3ATOPOB, MEHSIETCS B
npenenax:

a) 0<1<lg; 6)O£ISIIO; B)ogs'?o; r o<l <

3lo . .
T; 1) Ipyroi OTBET;

2. [Tpu oTCYTCTBHM APYrUX UCTOYHUKOB CBETA BUAMMBIN TJIa3y I[BET aOCOJIIOTHO YEPHOTO TeJia
(YKaXHTE MPaBWIBHOE YTBEPKICHUE):

a) BCEr/Ia YePHBIN MPH JTFOOBIX YCIOBUAX; ©0) MEHSAETCS OT KPACHOTO K JKEJITOMY P HarpeBaHUHU
70 OOJIBIIIMX TEMITEPaTyp; B) MEHSIETCSI OT KPACHOTO K JKEJIITOMY ITPH OXJIAXKICHUU TeJa,
HarpeToro /10 OOJBIION TEMIIEpaTyphl;  T') a0COIOTHO YEpPHOE TEJI0 HE UMEET IIBETA;

3. AGCOIOTHO YepHOe Teslo uMeno GopMmy kyda. 3ateM ero 00beM YMEHBIIIHIIN B 8

pa3, yMEeHbLIUB pa3mep pedep Kyba B 2 pasza, a TeMrneparypy | yBeIW4uid B 2 pasa. i“r’
Bo ckonbko pa3 u3MeHu1ach BEIUYUHA SHEPI U TEIUIOBOTO U3IY4eHUs, Y Arv
HCIyCKaeMOro JaHHBIM TEJIOM IO BCEM HalpaBlIEHUSM 3a €MHUILY BpeMeHuU? o

a) yMeHbIIUJack B 16 pa3;  0) yMeHbIIMIACH B 8 pas; B) YMEHBIIIWIIACH B 4 pa3a; §
') YMEHbIIIUIIACH B 2 pa3a; 1) He U3MEHWJIAch,  €) YBeJIMYWIach B 2 pasa;

) yBeIMumiIach B 4 pasa; 3) yBETUYMIIACh B 8 pas; 1) yBeJIU4YmIach B 16 pas;

4. Ha IIyTH Jiyda €CTECTBECHHOI'O CBECTAa C MHTCHCUBHOCTBIO IO

yCTaHOBJICHBI JIBE TUTACTHHKH U3 TypMaiuHa. [locie mpoxoskaeHus ° 1
TJTACTUHKH 1 CBET MOJIHOCTHIO MIOCKOMOSIPU30BaH (CM.pUCYHOK). I,
[InactuHka 2 BHaudaje ycTaHOBJIEHA TaK, YTO HE MPOIycKaeT cBeTa. Ha

KaKoOM yroJi ¢ Hajio mociie 3Toro nopepHyTh ocb O'O" Bropoit

TUTACTUHKH 2 BOKPYT HAIPaBJICHUS PAcpPOCTPAHEHHUs Tyda CBETa, 5

4TOOBI OHA CTaJla NPOIYCKATh CBET C MHTEHCUBHOCTBIO |5 =1 / 47

a) Ha 30° 6) Ha 45° B) Ha 60° r) Ha 90°

Ilepeyenb KOHTPOIBHBIX 3aIaHUI M (MJIH) BONPOCOB /ISl OEHKH ¢()OPMHUPOBAHHOCTH
komnerenuun OIIK-4 (konTposupyemslii unaukarop OINK-4.2)
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1. EcrecTBeHHBIH CBET MAJaeT Ha CUCTEMY U3 JABYX MOJISIPU3ATOPOB
11 u Iz, ocu mponyckaHus KOTOPBIX CKpEIIEeHbI o yriaom 90°.
Mexay HUMH IOMEIAIOT TpeTul noJigpusarop 113, ock
TIPOITYCKaHUs KOTOPOTO COCTaBsieT yron o =45° ¢ ochio
MPOMYCKAHUS TIEPBOTO MOJIIpU3aTOpa (CM.pUCYHOK).
WMHTEHCUBHOCTD CBETA, MPOIIEIIErO YEPE3 CUCTEMY U3 TPEX
MOJISIPU3aTOPOB OKazanach paBHoi |. UeMy paBHa HHTEHCUBHOCTh
| mamaromiero Ha cuCTeMy CBeTa (yKa)KUTE IIPaBUIIBHBII OTBET):

a) l; 6)\/EI; B) 21 ; r)2\/2_l; n) 81 ; e)8\/§I; x) 161 ; 3) mpyroii oTBeT;

2. [lepBoHAYAIBHO C €IMHUIIBI TIOBEPXHOCTH a0COIOTHO YEPHOTO TeJa HCITYCKaJIOCh TETIOBOE
u3nydeHue ¢ MoHocThio Po = 300 Bt. 3aTeM MOIIHOCTH 3TOr0 M3JIy4€HUsI BO3pOCa 10 BETNYMHbI
P =1200 Br. Omnpenenure, BO CKOJIBKO Pa3 M3MEHUIIACH MPU ATOM JIJTUHA BOJIHBI, HA KOTOPYIO
MPUXOJUTCS MAKCUMYM TEIUIOBOTO W3ITYyYCHUS:

a) yMeHbIlIWIach B 16 pa3;  0) ymeHbIIMIACch B 4 pa3a;  B) yMEHbIINJIACh B 2 pa3a;

) ymMeHbluiach B 1,41 pas; 1) HE U3MEHUJIach; e) yBenuumiach B 1,41 pas;

) yBeJIMUMIach B 2 pa3a;  3) yBelIMuuiach B 4 pasa; M) yBeJIMYMIach B 16 pas;

3. AGCOTIOTHO YepHOe TeJio uMesio (hopMy mapa. 3aTeM ero 00beM yMEHBITWIH B §

pa3, yMEHbIINB pa3Mep AuaMeTpa B 2 pasa, a TeMrepaTrypy | yBEJIUYWIH B 2 pasa. 2 &
Onpenenure, BO CKOJIBKO pa3 U3MEHWJIACh BEJIMUKMHA YHEPTHH TEIJIOBOTO U3Ty4EHHUs, M:@m
HCITYCKAa€MOTI'0 JaHHBIM TCJIOM I10 BCEM HallpaBJICHUAM 3a CIMHUIY BPEMCHU ! ? =

a) yMeHbIIUJIach B 16 pa3;  0) yMeHbIIMIACH B 8 pas; B) YMEHBIIIMJIACh B 4 pa3a;
I') YMEHBIIIUJIACh B 2 pa3a; 1) HE U3MEHHUJIACh; €) yBeIHUuuIach B 2 pasa;
) yBEITMYMIach B 4 pasa; 3) yBeJIMYUIIACh B § pas; 1) yBenu4miIach B 16 pas;

4. BriGepute mpaBWIbHBIN rpaduk 3aBUCUMOCTH MaKCUMAJIbHO BO3MOKHOM BEIMYMHBI CKOPOCTH V
BBIOMTOTO M3 METaJIIa SEKTPOHA OT BETMUMHBI 9Hepruu  Eg, majaromero Ha Metann GpoToHa npu

a)to 6)1 v B0 ro A)1v e)4o
/E¢ Eo /Etb 1/% Eo Eo

IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BONIPOCOB /ISl OLEHKH C(POPMUPOBAHHOCTH
xomnereHuun OITK-4 (kourposiupyemblii unankarop OINK-4.3)

dboTtorddexre:

1. Jins yny4iieHuss ONTHYECKUX CBOMCTB HA MOBEPXHOCTH JIMH3 KAU€CTBEHHBIX ONTHYECKUX
ycTpoiicTB ((poToarnmaparoB, OMHOKIEH U T.1.) HAHOCAT MOKPBITHS B BU/I€ TOHYANIIINUX MJIEHOK. B
pe3yibTare B COJTHEYHOM CBETE Ha MOBEPXHOCTH JIMH3 BUAHBI (PUOJIETOBO-KPACHBIE OJIUKH.
BeisiBUTE MpUUKHY, 10 KOTOPOH CTEKIISTHHBIE JIMH3bI OKPBIBAIOT MOJOOHBIMU MJICHKAMHU, U
0OBSICHUTE IPUUNHY TOSBJICHUS U IIBET TaKUX OJMKOB, 000CHOBAB CBOE CYXKAECHUE C MOMOIIIBIO
HEOO0XOAUMBIX (PU3UYECKUX 3aKOHOB, IPUHIUIIOB U (hopMyI.

2. Ha cTexnsHHOM IIACTUHKE ¢ NIOKA3aTeJIeM IIPEJOMIIEHUS CTEKIIA Nerexn
JSKUT LIUIUHIPUYECKas MII0CKO-BBIMYKIIas JIMH3a U3 TaKOro ke crekia. Ha
JIMH3Y CBEpXY HOPMAJIbHO MaJaeT CBET C JUIMHOM BOJHBI A (CM. pUCYHOK).
IIpocTpaHcTBO MEX Ay TMH30M U INIACTUHKOM 3aIl0JIHEHO CPENo ¢
nokaszateneMm npenomieHus N. MatepdpepeHmonHas kKapTuHa HaOmo1aeTcs B
OTPa’KEHHOM CBETE C IMOMOIIbI0O MUKpOcKoma. C IOMOIIBIO 3aKOHOB (PU3UKH
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00BsICHUTE, KAKOW BUJI UMEET KapTuHa HHTep(hepeHIMOHHBIX moJioc. [lomyanTe Gpopmyisr mis
TOJILIUHBI ATUX T0JIOC U C UX IIOMOIIIbIO OOBSICHUTE, YTO MIPOUCXOAUT C TOJIIMHON 3TUX I10JIOC I10
Mepe yaaleHHs OT LeHTpa KapTuHbl. OTBET 000CHOBATS.

3. M3BecTHO, uTO AMdpaKIMOHHAs KAPTHHA OT HEMPO3PAYHOTO TOHKOTO MpeIMETa COBMAAET C
T(paKMOHHON KapTUHOM OT IPOPE3U B HEMPO3pauHOM dKpaHe, UMEIOUIeH Ty ke GopMy U
pa3Mepsl, 4TO ¥ HENpo3payHblil npeamet. [Ipennoxkure Ha 3TOM OCHOBaHUHU CIIOCOO TOUHOTO
M3MEPEHUS TOJIIUHBI YEI0BEYECKOT0 BOJIOCA ONITHYECKUMU MeToAaamMu. Hapucyiite kapTuny
SKCIEPUMEHTA U IpUBeIUTE (GOPMYIIbI Ui pacueTa TOIIIHUHBI BOJIOCA.

IlepeyeHb KOHTPOJILHBIX 3aaHUH U (MJIM) BONIPOCOB JJIf1 OLeHKU ¢OPMHUPOBAHHOCTH
komnerenuun OIIK-17 (konTposmpyemblii unaukarop OITK-17.1)

1. To4yeuHbIit ICTOYHUK S MOHOXPOMATHYECKOTO CBETA C JUTMHOM BOJIHBI A
HAaxOJIUTCS HA PACCTOSIHUU @ OT HENPO3pavyHOM IJIOCKOW Mperpaibl ¢ S
IIPOPE3aHHBIM B HEN KPYIJIBIM OTBEPCTUEM paauyca I, a mapauIeIbHbIN YKpaH
3aKperuieH Ha paccTosHum L 3a nperpanoi, mpudem r <+/Lx . Tlpu n3smMenenun L q
paccTosiHug & ocBenleHHOCTh Touku O skpaHa (Jiexarie, Kak 1 HCTOYHHUK )
CBeTa S, Ha OCH OTBEPCTHSI) TO CTAHOBUTCS OOJIBIIIOH, TO yMEHBIIIACTCS IO HYJIS.

C momo11pI0 3aKOHOB (PU3UKH MOJTydUTe GOPMYIY JIJIsl TAKOTO PACCTOSHHUA 8, HAUUHAs ¢ KOTOPOTro
OCBEIIEHHOCTh B TOUKe O MepecTaéT “MUrarh”’ M HAYMHAET HEIPEPBIBHO YMEHBIIATHCS.
OO0mwsicante Bamr BeiBo. B Kakyro CTOpoHY Ha/I0 IBUTATh UCTOYHUK CBETA S, H3MEHSISI PACCTOSIHUE
a, 4TOOBI MMOJIYYUTh MOHOTOHHOE U3MEHEHUE OCBEIIEHHOCTH — BJIEBO UJH BIpaBo? OTBET
000CHOBATb.

2. JIBa OIMHAKOBBIX MOJSPOUAA (3TO TOHKAS MPO3payHast MIIEHKa-MOJISIPU3aTop, MPOIMyCKaoIas
IJI0CKOIOJIIPU30BAHHBIN CBET) PACIOJIOKEHBI TaK, YTO HE MPOIMYCKAIOT MaJatolluii Ha HUX Jy4

€CTCCTBCHHOI'O COJIHEYHOI'0O CBE€Ta C HHTCHCHUBHOCTBIO IO , 1 paCHOHO}KeHHHﬁ 3a noJiaponaaMu

JETEKTOp He PUKCUPYET cBeTa. BrICKkaXknTe cBO€ MHEHHE O TOM, MOXHO JIH, HE I0TPAaruBasich 10
3THX MOJIAPOUJIOB, IOMECTUTh MEXIY HUMH TPETHUM MOISPOUI TaK, YTOOBI CBET BCE YK€ MPOIe B
nerektop? [IpuBenute 060CHOBaHHBIE APIYMEHTHI B M0JIb3Y BOZMOXKHOCTH MJIM HEBO3MOXKHOCTHU
nporyckanus ceeta. Eciu Bce xe 3T0 BO3MOXKHO, MPEUI0KHUTE CIIOCOO pa3MEeIeHHs TPETHEro
MOJISIPOU/JIA TaK, YTOOBI MPOIIEIINNA B JETEKTOP CBET UME MaKCUMAJIbHYI0 HHTEHCUBHOCTD U
HaWUTe BETUYUHY 3TON MaKCUMaJIbHON MHTEHCUBHOCTH.

3. Ha 1 M? 3emHoif MOBEPXHOCTU B pallOHE 3KBATOpPA KaXAyl0 ceKyHy nmaaaet ~1,37 kJlx
COJIHEYHOTO U3Ty4YeHHUsI (CONHEYHAsl MOCTOSIHHAS). BBIABUTE MPUHIUIIBI, TO3BOJISAIONINE OLIEHUTh
CPEIHIOI0 TEMIIEPATYPy 3eMIIH U U3JI0KUTE CBOE MHEHHUE O TOM, YTO IIPOU3OIILIIO OBl CO cpeHen
TeMIiepatypoit 3eMii pu yBEITHYEHUN TeMIepaTypsl moBepxHoctu CoiHia xots Obl B 2 pasa. B
HacTosee BpeMs Temiieparypa nosepxHoctu Connna ~6000 K. OTBeT 000CHOBATH U MOATBEPIUTH
dbopmynamu.

Ilepeyenb KOHTPOIBHBIX 3aaHUI M (MJIH) BONPOCOB JIsl OEHKH ¢()OPMHUPOBAHHOCTH
xommnereHnun OITK-17 (konTpoaupyemsblii nuaaukarop OIIK-17.2)

1. Onpenenure, Mo Kakoi MPUUYMHE YCKOPEHHBIE OOJIBIION Pa3HOCTHIO
MIOTEHIMAJIOB A@ JJIEKTPOHBI, IPOJIETas YEPE3 Y3KYIO ILEIb IIUPUHBI & B

Y3KOM HEIPO3PayHOM IIPEIATCTBUNA, MOT'YT PACCEUBAIOTCS B PA3HBIX @
HAIIpaBJICHUAX I10J] pa3HBIMH yIJIaMH, HO HE MOT'YT JIETETH 3a LIEJIBIO 1101 — 4:;_.
OTIIENBHBIMU YTIIaMUu ¢, 7 VI310KUTE cBO€ MHEHHUE O TOM, Kakue (hru3nueckue anexTporbl =

3aKOHBbI 1 IPUHOUIIBI HATO UCII0JIb30BATh, YTOOBI HAUTH JaHHBIC YTJIbI.
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[IpuBenuTe cxemy pacyera U MOIydeHHBIE (OPMYIIBI sl YIII0B ¢, . OTBET 000CHOBATH.

2. Ha prucyHKe moKa3aH y4acTOK CIIEKTPa U3JTydeHUs a6 5 cepust
BO30Y)KJICHHBIX aTOMOB BOJIOpO/ia (CTUIONIHBIC TUHUH U3 CEPUU P LﬂﬂKepHHFa
banbmepa) v 0THOKPAaTHO MOHU3UPOBAHHBIX ATOMOB TEIHUS baipvepa
(TpUXOBBIE TMHUK U3 cepur Ilukepunra). Bugno, 94To 4acTh ‘ i ‘ i ’ | Amm

400 500 600 700

CHEKTPAJIBHBIX JINHUN U3 3TUX CEPUN TPAKTUUECKU COBIAAAIOT,
HO MEXIy JIMHUSIMH cepuH banbMepa 11151 BO10po/ia NOSBIIAIOTCS CHEKTpajibHble JIMHUU “a”, “0”,
“B” m3nydeHus resusi. C MoMOIIbI0 3aKOHOB (DU3HKH U HEOOXOTUMBIX (OPMYIT OOBSICHUTE
MOSIBJICHHUE CIIEKTPaJIbHBIX JIUHUH “a”, “0” u “B”. YuecTsp, uto cepus [lukepuHra cooTBeTCTBYET
nepexojiaM n— n'=4 Ha 4-10 60poBCKyI0 opouty. OTBET 000CHOBATH.

3 [Ipu morave Ha aHOJ BAKYYMHOTO (pOTORIIEMEHTa 00pPaTHOTO HANPSHKECHUS
HauboJjee ObICTpBIE AIEKTPOHBI, BEIOUTHIE U3 KaTo/1a (OTOHAMU
MOHOXPOMAaTHYECKOI0 YAbTPA(PHUOIETOBOTO U3IYUEHHSI C YACTOTOM V,
MPOJICTAIOT TOJIBKO MOJOBUHY PACCTOSHUS | MeXIly KaToI0M U aHOJIOM,
moBopaunBas Ha3aj (cM. pucyHoK). Mcnonb3ys 3akoHbI poTtodddexTa, u 3Has
BEJTMYMHY A, PaOOTHI BBIX0/Ia AJIEKTPOHOB U3 KAaTO/1a, OTPEIEIUTE BO CKOJIBKO

pa3 HaJ0 YBETUYUTDH YACTOTY MAJAIOIIETO U3IYYE€HHUsI, YTOOBI AJIEKTPOHBI J0JIETAIH JI0 aHOAA U
amriepMeTp Haval ukcupoBath GoToTOoK. OTBET 000CHOBATH

IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BOIIPOCOB I OLeHKU C)OPMHPOBAHHOCTH
komnereHun OIIK-17 (kouTposupyembiii unaukarop OIK-17.3)

1. MukpouacTHIia HAXOIUTCS B CTALIMOHAPHOM MOTEHIIMAILHOM I10JI€, B KOTOPOM HMEET
MOTeHIHaTbHYI0 SHepruio U (X) , 3ABUCSIIYIO OT OAHON KOOpAMHATHI X. [loyiHAs SHEpPrUs YaCTHUIIBI

paBHa E, a ¢& COCTOSIHHE ONMCHIBACTCS BONHOBO# dynkumeii (X ). Ecmn 71 =1, 055-10~* ITx ¢,

TO MacCy M YacCTHULIbI MOXXHO BBIYHMCIMTh U3 COOTHOIICHUA (YKa}KI/ITe HpaBI/IHBHHﬁ OTBeT)Z

ome s 2EU(0)dP().
2(E-U(x)w(x) dx? ny(x)  dx®

5 M= "’ ), ny (%) .
2(U(X)-E)w(x) dx® 2(E-U(x))-d?y(x)/dx?’

) m= 2(U(})-E) d®y(x). &) m= PPy (x) .
nPy(x)  dx® 2(U (x)—E)-d?y(x)/dx?’

2. Bonmosas dynkumst (X) = Aexp(ikx), rae 4 u k — IOCTOSHHBIC BEIMYUHBI, | — MHHMas

€IMHHULIA, OTIUCHIBAET COCTOSHNE MUKPOUYACTHIIBI B TOM CIIydae, KOT1a €€ MOTEHIIMAIbHAsA SJHEPTUs
uMmeeT BUJ (YKaKUTE MPpaBUIbHBIN OTBET):

a) U :kx2/2; 6) U=kx; B)U =const-exp(—kx2); r)U=0; m) U =const-exp(ikx);
e) HET IIPABUJIBHOT'O OTBECTA,
3. COCTOHHI/IC MHUKPOYaCTHUILIBI, IlBPI)KymeﬁCH B O'paHUYCHHOM LCHTPAJIbHO-CUMMCTPUYHOM II0JIC,

. o 2
OITMCBhIBACTCA BOJIHOBOU (I)YHKI_II/ICI/I \J ( r) =Ar , TOC A—- KOHCTaHTa, a I' — paCCTOSTHUEC JI0

HeHTpaHLHOﬁ Touky. OTHOIICHUE INIOTHOCTH BCPOATHOCTHU O6H&py>KeHI/I${ JaCcTUubl B TOYKE C
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KOOPJMHATOM I K INIOTHOCTH BEPOATHOCTH €€ 0OHApYKEHHs B TOUYKE I) PABHO (YKaKUTE

IIpaBUJIbHBIN OTBET):

r o r 4 r 2 r 2 r 4 r 6
2 2 2 1 1 1
a)|—|; O0|—|; B) | — | ; r) 1; n|—1; e)| —1| x) | — | ;

r n r ) o )

3) HET NPaBUIBHOIO OTBETA;

4. Ecin paanyc N-ii 00POBCKOM 3JIEKTPOHHOU OPOUTHI B OJHOSJIEKTPOHHOM aTOME PaBEH YEThIPEM
paarycaM nepBoii OOPOBCKOM OPOUTHI, TO OTHOIIIEHUE ‘Ll‘ / ‘ Ln‘ BEJIMYMHBI MOMEHTA UMITYJIbCA
NIEKTPOHA, HAXOISIIETr0OCs Ha MEPBO OPOUTE K BETMUYMHE MOMEHTA MMITYJIbCA AIICKTPOHA,
Haxos1Ierocst Ha N-i opOute, paBHO (YKaKUTE MPABUIBHBIA OTBET):
a) 0,125; 0) 0,25; B) 0,5; r) 1; n) 2; e) 4; K)
4. OneHOYHbIE CpeACcTBa (OLEHOYHbIe MaTePHAJIbI) JJS NPOBeAeHUSs
NMPOMEKYTOYHOM aTTecTAIMU 00y4aIIMXCH (3AIUTHI KYPCOBOH padoThI
(mpoekTa)) Mo AUCHUIINHE (MOXYJIIO)

3aHATHS  yKa3aHHOTO TUINA HE MPeIyCMOTPEHbl OCHOBHOW  mpodeccruoHanbHOU
o0Opa3oBarenbHON porpa



	1. На рисунке приведены два графика функции распределения по величинам скоростей молекул одного и того же идеального газа при разных температурах. Т – температура газа, S – площадь под кривой графика. Приведены следующие соотношения:
	A) T2 = T1;    Б) T2 < T1;    В) T2 > T1;    Г) S2 = S1;    Д) S2 > S1;    E) S2 < S1.
	Какие из этих  соотношений являются правильными?
	2. На рисунках приведены картины силовых линий для фрагментов некоторых электрических полей. Какой из приведенных фрагментов может соответствовать электростатическому полю (использовать теорему о циркуляции):
	3. На рисунке показаны линии вектора D  электрической индукции электростатического поля в однородной среде. Укажите верное соотношение между плотностью энергии w  такого поля в точках А  и В:
	а) wA > wB;        б) wA = wB;        в) wA < wB;       г) недостаточно данных;
	2. Ток I, текущий по проводнику меняется со временем t  по закону, изображённому на рис.1. Укажите, по какому закону будет меняться со временем t  величина джоулева тепла Q, выделяющегося в проводнике:
	4. На рисунке показаны линии вектора D  электрической индукции электростатического поля в однородной среде. Укажите верное соотношение между плотностью энергии w  такого поля в точках А  и В:
	а) wA > wB;        б) wA = wB;        в) wA < wB;       г) недостаточно данных; (1)
	2. Электростатическое поле создано двумя одинаковыми по знаку зарядами +q  и +2q. Укажите формулу, по которой следует вычислить плотность энергии такого поля в точке А, находящейся на расстоянии b  от заряда +q  на расстоянии и 2b  от заряда +2q (см. ...
	а) ;  б) ;  в) ;  г) ;  д) ;
	4. В некоторой замкнутой цепи существует участок, состоящий из трех резисторов, соединенных последовательно. В точках соединения резисторов А и С известны потенциалы  и  (см. рис.). Разность потенциалов  равна...         а) ─4,2 В;          б) 7 В;   ...
	2. Электрическое поле создано зарядом q, помещённым на пластины плоского конденсатора. Что можно сказать о знаке интеграла   от напряжённости этого поля по замкнутому контуру, показанному на рисунке штриховой линией (укажите правильное утверждение):
	а) ;       б) ;        в) ;         г) ;
	д) недостаточно данных;
	3. Вдоль цилиндрического металлического провода радиуса r, участок которого длины L  имеет сопротивление R, создано стороннее стационарное электрическое поле с напряжённостью Е. Определите и укажите формулу для плотности тока, вызванного этим полем:  ...
	е) другой ответ;
	1. В некоторой замкнутой цепи существует участок, состоящий из трех резисторов, соединенных последовательно. В точках соединения резисторов А и С известны потенциалы  и  (см. рис.). Разность потенциалов  равна...         а) ─4,2 В;          б) 7 В;   ...
	2. В электрической схеме, показанной на рисунке, Ом,  В, В, В. Внутренние сопротивления источников тока равны нулю. Найдите подходящий замкнутый контур цепи и определите направление и силу тока, протекающего через резистор , если через резистор  проте...
	а) 1 А; справа налево;      б) 1,5 А; справа налево;      в) 0,5 А; справа налево;
	г) 1 А; слева направо;      д) 1,5 А; слева направо;       е) 0,5 А; справа налево;
	ж) ток равен нулю;
	Занятия указанного типа не предусмотрены основной профессиональной образовательной програ

