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1. Onucanue poHAA OLIEHOYHBIX CPEACTB (OLICHOYHBIX MATEPHAJIOB)

@oH/ OIICHOYHBIX CPEICTB (OLEHOYHbIE MaTepualibl) BKIOYaeT B ceOs KOHTPOJBHHBIE
3aaHus U (MIIM) BOIPOCHI, KOTOPBIE MOTYT OBITh MPEIOKEHBI 00yJaromeMycsi B paMKax TEKYIIEro
KOHTpOJISl YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTally MO AMCLUUIUIMHE (MOIYNI0). YKa3aHHbIE
KOHTPOJIbHBIE 3aJaHusl W (WIKM) BOMPOCHI IO3BOJISIIOT OLIEHUTh JOCTH)KEHHE OO0ydaroluMcs
IUIAHUPYEMBIX ~ PE3yJabTaToB OOydeHUs MO JUCUUIUIMHE (MOJIYNI0), YCTaHOBJIEHHBIX B
COOTBETCTBYIOILIEH paboueil mporpaMme AWCHUILIMHBI (MOIYNs), a TaKke CPOpPMHPOBAHHOCTH
KOMIIETCHIMI, YCTaHOBJIICHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKkTEpUCTHKE OCHOBHOM
npodeccuoHaTbHON 00pa30BaTENILHON POTPAMMBI.

[TonHple HaMMEHOBaHMSI KOMIETEHIIMM UM WHIUKATOPOB UX JTOCTHXKEHHUS IPEJICTaBJICHBI B
00111el XapaKTepUCTUKE OCHOBHOM MPpoeCCHOHAILHON 00pa30BaTeIbHOM MPOTPaMMBI.

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

2 ceMecTp

IlepeyeHb KOHTPOJIbHBIX 32JaHHUH U BOIIPOCOB /IS OLIEHKH C()OPMUPOBAHHOCTH
komnerenuu OK-10

1. Ha pucynke n3oOpakeHa 1iockasi KpuBasi, Ha3blBaeMasl KIIOTOUI0M y
(crimpanbio KopHio). Touka A JBHKETCS BIOJIb 3TOH KPUBOW B HANPaBIICHUH,
YKa3aHHOM CTPEJIKOM, C MOCTOSHHOM MO BEIMYMHE CKOPOCThIO. [Ipn aTOM

BEJTMYMHA €€ MOJTHOTO YCKOPEHHUSI: a) paBHa HYIIIO; 6 G >

0) MOCTOSTHHA M HE paBHA HYJIIO;  B) yBEIIMYHBACTCS; I') YMEHBIIACTCS;

2. MarepuanpHas Touka M aBmKkeTCs 1o mapaboJie \
(puc.1) B HampaBIieHUH, YKa3aHHOM cTpesikamu. I'paduk 4,
W3MEHEHHUsI BETMYUHBI (MOYJIsA) €€ CKOPOCTH NMPHUBEICH

Ha puc.2. Ha puc.1 nokazaHo nojoxenue Touku M B M
MOMEHT BpeMeHHU 13. YKaXuTe Ha 3TOM PUCYHKE 1
HaIpaBJIeHUE CUIIbI, eicTBYOMIEN Ha TOUKy M B 3TOT
MOMEHT BpEMEHH {3: a) 1; 0) 2; B) 3; r) 4;

Puc.1
\.\// t

HanpasneHne t ¢ t
OBWKEeHWsA 1 12 13

3. Ha TEJI0, UMEBLICC UMITYJIBC p B TCUCHHUEC OUCHb KOPOTKOTO BPECMEHH At o-/—>p—
— (e}
JieficTBOBaIa cuja oosabmas cuna F . I[Tocioe okoHuanust JIEUCTBUS CUJIBI TEJIO JICTUT 4 120

noxa yriiom 120° k HaITpaBJICHUIO IIEPBOHAYAJIBHOI'O ABUKCHUA C UMITYJIBCOM,
BCJIMYMHA KOTOPOT'O paBHA BEJIIMYUHE IICPBOHAYAIIBHOI'O UMITYJIbCA TECJIA: | p I| = | p| . HpI/I 3TOM

BEJIMYMHA UMITYJIbCA JEHCTBOBABIIEN HA TEJIO CUIIbI ‘FAt‘ Oyzer paBHa:

a) 0; 6) ptgl120°; B) pcos120°; r) p/2; ) p; e) psin120°; x) 2p;

4. Ha pucynke npeactasieH rpaduk QyHKINUU pacrpeaeneHus Makcsenna
MOJIEKYJI UJI€AIBHOTO Ta3a MO BeIMYUHAM ckopocTeil. Cpean OTMEUEHHBIX Ha
HEM CKOpPOCTEH Vi UMEIOTCS BEIUYUHBI CPEAHEN, CPEIHEN KBAAPATUUHON U
HamOoJee BEpPOSITHON CKOPOCTH MOJIEKYI ra3a. bespazMepHoe OTHOIICHHE
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2 3n? 8 /32 16 3 6
v3-v4/(V2) paBHO: a) %; 6)\/;; B) &; r) Q; 1) %; e) ;;

8 8n .
X) ,/—; 3).—; H)IpYroi OTBET;
On 3

5.Marepuan crepxHs,

T T Jal Jot 4 Jq Jot Jq Jq
n3o0pa 1() )2 - : : ! !
PaXXEHHOI'O Ha = \x ”/x \x \x ‘ . /x
JICBOM PHCYHKE, X X X ; ; . . ; ; . i : ; ;

X X2 Xy _ X X X2 Xy X2 XX X1 x
MMEET BCIOLY a) 0) B) r) 1) €)

OJIMHAKOBEIM, HE

3aBUCSIIHN OT TEMIIEPATyphl KOIDDUIIMESHT TETUTOPOBOTHOCTH. KOHITBI CTEpKHS
MOJIEPKUBAIOTCS TIpH pa3HbIxX TemmepaTypax T1 =400 K u T2 = 300 K. Ykaxxute npaBUIbHBIN
rpaduK 3aBUCUMOCTH BEJIHYMHBI IUIOTHOCTH TIOTOKA TEIIA jo OT PACCTOSIHUS X BIOJb €r0 OCH:

6. CrosBImIas aBTOMAalIMHA HAYUHACT JABUTAThCS C YCKOPEHHUEM d . [1epBbrii Z
w %
HabMoIaTeNb CYUTAET, YTO MPUYMHOMN ITOTO SBJISETCA TPEHHUE KOJIEC O ﬁ‘

MMOBEPXHOCTbh IOPOTH, MOCKOJIBbKY JPYTUX CHJI, TSHYIIMX aBTOMOOWIIb BIEpes]

HeT. BTopoii yBepeH B TOM, YTO TpEHHE MOXKET TOJIBKO 3aTOPMO3UTh JBH)KEHHE aBTOMOOUJIS, HO
HUKaK HE YCKOPUTh. BeICKakuTe CBOE MHEHHE O TOM, KTO M3 HaOroaaresei npas. ONeHUTE POJIb
TPEHHS KOJIEC O JIOPOTY: OyJIET OHO MPUINHON YCKOPEHUS WIIA 3aMeJUICHUs aBTOMOOWISL. OTBET
000CHYHTE C TOMOIIBIO0 (PU3NYECKUX 3aKOHOB B (POPMYIL.

7. B aTTpakimone 4eaoBeK JOJDKEH OTBECTH TSKEINBIN I1ap, OABEIICHHBINA Ha

ITHYPE ¥ TOJKHYTh €T0 TaK, YTOOBI BO BpEMsI BO3BPATHOTO JBWXKCHHUS II1ap COMII

KETJI0, CTOSIIIYIO MPSMO IO TOYKOH, B KOTOPOH IIHYP TMOJABEIICH K TIOTOJIKY

(mepen Keraei CTOUT NMPENATCTBHE, HE MO3BOJIAIONIEEe COUTh €€ TPSIMBIM yIapoM). M
O11eHUTh BO3MOXKHOCTh COMTh IIIApOM KETJII0 B TaKOM arTpakiuuoHe. Kak ciemyer

Toakath map? OTBeT 000CHYHTE ¢ TOMOIIBIO (PU3UIECKUX 3aKOHOB B (POpMYIIL.

S0 - - - — -

8. ®dyrboauct ObET NeHANIbTH. B MOMEHT yapa Hora gpyTOoJMcTa UMeeT

. v
CKOpPOCTH V, a Macca 6BIOI_HCI/I 10 MA4YY HOTH BO MHOTI'O pa3 00JIBIIIE MAcChI /@ @6&
Ms4a. HpeI[J'IO}KI/ITC CHOCO6, HOSBOJ’IHI-OH_[I/Iﬁ C IIOMOIIIBIO 3aKOHOB MCXaHUKH

HanTH CKOpPOCTH M:4a IOCJIC yaapa U HaﬁHHTe 9Ty CKOPOCTh.

9. MImeeTcs METAINIMYECKHUI CTEPIKEHB, KOTOPHIH MOYKHO TI0OJIBECHThH 32 KPIOUOK
Ha KoHIIe. JINHEeWKH o pyKod HEeT, HO UMeroTcs yachl. [IpemnoxuTe npouenypy
OTpeJieNIeH s JJIMHBI CTEPXKHS C TOMOIIIbIO NMeroImuxcst yacoB. OOocHyiiTe
MpeI0KEHHYIO MpoIeaypy hopMynaMu, MO3BOJSIOIINMHI BHIYUCIUTE TPEOYEMYIO ATUHY CTEPIKHS.

10. B tpy6ky U-00pa3Horo MmaHomeTpa, COEJMHEHHOTO C COCY/IOM,
3aJIMTa KUJKOCTh C HEU3BECTHOM IUNIOTHOCTBIO p, . [I03TOMY MOXKHO
M3MEPUTh PA3HOCTh YPOBHEH N JKUIKOCTH B MAHOMETpPE, HO HEIb3s
OTIPENIeNIUTh PA3HOCTh AABIECHUM Ap =p, gh BHYTpH U BHe cocyaa. C
MOMOIIIbI0 Hacoca H MOHO 3akadaTh B COCYZ BO3AYX 01 OOIBLINM
nasnenreM. C nomornrsio kpaHa K M0O>XHO OBICTPO BBITYCTHTD
3akayaHHbIM Bo3ayX. Tepmomerp T MO3BOJISET TOYHO OMPEACTUTD
TeMIIepaTypy Bo3Jlyxa B cocyae. M3BecTHO, yTo noKazaTesb aauadbaTsl BO3ayxa y=14, a
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aTMoc(epHOe JaBlIeHUE PABHO Py, . [IpeuiokuTe mporeaypy onpeaeaeHus MIOTHOCTH p.,

HEU3BECTHOM )XKUAKOCTH C MMOMOIIBIO JaHHBIX U3MEPUTENbHBIX MPpUOopoB. O0OCHYITE
MIPEIOKEHHYIO MPoTeypy GOpMYyTaMu, MO3BOJISIOIIMMHE BEIYHCIUTH TPEOYEMBbIN Pe3ybTar.

IlepeyeHb KOHTPOJIBLHBIX 3aJaHUI ¥ BOMPOCOB /IJIsl OLEHKH COPMUPOBAHHOCTH
rkomuerenmuu [MK-22

1. Ipu 20°C nnoTHOCTH BOAKI paBHA ~1000 Kr/M°, TIOTHOCTH MOJCOTHEYHOTO Macjia

~ 925 kr/m°, mnotHOCTH HeTH ~ 830 Kr/M°, IIIOTHOCTH STHIOBOTO crmpTa ~ 789 kr/m°. Tem He

MeHee, 0oJiee JISTKUI CITUPT pacTBOPSIETCS B BOJIE, a OoJiee TsKeIble MaciIo U He()Th BCIIIBIBAIOT Ha
MOBEPXHOCTD BOJIBL. BBICKaKUTE CBOE CYXIEHUE O TOM, Kakue (pru3muecKre 3aKOHbI IPUBOJIAT K
ATOMY pe3ynbTaTy. MI3MeHeHne KakiuX BEJIMYHH B 3THX 3aKOHAX HAJI0 IPUHATH BO BHUMAHUE U
novyemy?

2. [Tpuxomst 3MMO#i B CBOE )KIITUIIIE YETTOBEK MOXKET CECTh Ha JKEJIE3HBIH CTYJI, @ MOXKET — B
IUTIONIEBOE Kpecio. B nepBom cirydae emy OyeT X0JI0IHO, @ BO BTOPOM — TEILIO, XOTS
TeMIepaTypa U CTylla, M Kpecila OJMHAKOBa U PaBHA TEMIIEpAType BO3yxa B KoMHaTe. Onpenenure
MPUYMHY TaKOTO Pa3IMyus B pe3y/lbTaTax U 00bSICHUTE €€ C TOMOIIbIO 3aKOHOB U GOpMYI PU3UKHU.

3. Hactuna ABIWXKETCS BJOTh OKPYKHOCTH C PaNycoM | M B COOTBETCTBUU C YPaBHEHUEM
o(t)=2n (t3 — 2412 + 24t —12), rJie (¢ — yroj B paguaHax, t —BpeMs B ceKyHaax. Beanunna

TaHT'eHIIMAJILHOTO (KacaTeIbHOI'0 K TPAEKTOPUH) YCKOPEHHUS YaCTHIIbI paBHA HYJIIO B MOMEHT
BpEMEHH (B CEKYHJIaX), PaBHBIN:
a) 1; 0) 2; B) 3; r)4; n) 6; e) 8; ’K) HET MPaBUIILHOTO OTBETA;

4. Jluck paguyca R HaunHAET BpamaThCs U3 COCTOSTHUSI TIOKOS B

TOPU30HTAIBHOM TUIOCKOCTH BOKPYT OCH Z, TIPOXOISIIEH bz, pan/c*
MEPIEHIUKYIISIPHO €ro IJIOCKOCTH Y€pe3 €ro LEHTP. 3aBUCUMOCTh 2

MIPOEKIIMH YIIIOBOTO YCKOPEHUS OT BpEMEHH MoKa3aHa Ha rpaduke. B i Y >
KaKOW MOMEHT BPEMEHHU BeIUYMHA (MOY/Ib) TAHTCHIIMAIBHOTO ST TN/ ? T 1P 1°°
YCKOPEHMS TOUKH Ha Kparo JUCKA JOCTUTHET MAKCUMAaJIbHOMN BEIMYHHbI? VL
a)llc; 0) 6; B) 5¢c; r)4c;

5. U neanbHblii ra3 copepuiaet npouecc 1— 2 — 3, M300pakeHHbINA Ha JuarpaMmme
p-V,rme Py =4p, Vo =2Vy, V3 =3V, p = 10°Ia, V; =1 sutp. 3a Bpems 3T0ro0
nporecca BHYTPEHHSS SHEPTHUs ra3a yMeHbinaercs Ha BenmuuHy 150 [Ix. Kakoe
TEIUIO MOJIy4YaeT ras 3a BpeMs mnpouecca 1—>2 —> 37

a) 150 JIx; ©)200 JIx; B)250 Ix; 1)300 [Ix; n) 350 JIx; e)400 bk, x)
450 Ox;

3) Opyroi OTBET;

T
6. Ha pucynke npecTaBiieH NpsMON LUK TEMJIOBOM MAlIMHbI B KOOpAUHaTax T —S, [-2 3
rae T —TepMoIuHaMHUYecKas TeMIepaTypa, S —3HTPOMUs. YKaKUTE YIaCTKH, Ha "
KOTOPBIX TEIUIOTA MOCTYMAET B paboyee TeJI0 MAIIMHBI OT HarpeBareiel, 1 yJacTKH, 1 4S5

r7ie TeIJI0Ta OTJAETCS XOJIOANIbHUKY:
a) 12, 23 — moctrynaer; 34,41 —oTnaercs;
0) 12,23,41 —nocrynaet; 34 —otnaercs;
B) 12,41 —nocrynaet; 34 —otrnaercs, r) 23 —nocrynaetr; 41 —otnaercs;

1. I[aBJ'ICHI/IC BO3yXa B aTMOC(I)CpC C TeMnepaTypoﬁ T YMCHBIIUTCA B 2 pa3a, €CJIi MOAHATLCA Ha
BBICOTY (M -MOJIIpHadA Macca BO3]1yXa, R - YHUBCpPCAJIbHAA Ira30Bast HOCTOHHHaSI)Z



2RT RT g RT
h:&ex 2); 0) h=——; h=—1In2; h:M—; ; h=—exp(2
a) h=—o p(2) ) " B) » Dh=ermi B ” p(2)
) h= T
2ug

8. Ha 0601 koseca co cimuamu 1 Ha 0001 CIUIONTHOTO AUCKA TOTO )K€ pajmyca
R u Toii ke maccel M HaMOTaHbI HEBECOMBIE HUTH, K KOTOPBIM IIPUKPEILIIEHbBI
OJIMHAKOBBIE Ipy3bl Maccoit M. U koseco, ¥ AMCK MOTYT BpalllaTbCsl BOKPYT
TOPU30HTAIBHOM 3aKpENJICHHOW OCH CUMMETpUH O€3 TPEeHUs U
MEPBOHAYAIBHO MOKOSTCS, a TPY3bl HAXOATCS Ha OJMHAKOBOH BbicoTe N Han
nosioM. OLieHHUTe, KaKoi U3 TPy30B ObICTpEe yIaIeT Ha I0JI MOCje Havasa
nBrkeHus. OTBET 00OCHYHTE C MOMOIIBI0 (GPU3MUECKUX 3aKOHOB U (GOPMYIT.

9. llapwk, MoABENIICHHBII Ha HEBECOMOM MPYXHHKE COBEPIIAET BEPTUKATBHEIE
KoJieOaHus B TIIMLEPUHE. Y TBEPXKIAECTCA, UTO MOCIE TOTO, KaK B TJIMLEPUH J00aBUIH
BOJTY, a IIApPUK MOJBECUJIN Ha IPYroi MPYKUHKE C MEHbIIIEH KECTKOCThIO, OH IIepecTal
coBepuIaTh Kojiebanus. BeickaxuTe cBOE CyXJIeHHE O BO3MOXKHOCTH WM
HEBO3MOXKHOCTH TaKoro pesyabpTaTa. HaliiuTe B cliellaHHOM yTBEpKJIEHUH T€ (PAKTOPBI,
KOTOpbI€ MOTJIM MJIK HE MOTJIM IPUBECTU K JTaHHOMY pe3ynbTaTy. OTBeT 000CHYiiTE C
MOMOIIBI0 (PU3NYECKUX 3aKOHOB U (GOPMYIL.

10. TIpuxos 3UMO¥ B CBOE JKHJTUIIE YSIIOBEK MOXKET CECTh Ha )KEJIE3HBIN CTYII, @ MOXKET — B
IUTIONIEBOE Kpecio. B mepBoM cityuae emy OyJeT X0JIOAHO, a BO BTOPOM — TEIUIO, XOTs
TEeMIIEpaTypa U CTyJa, U Kpecila OIMHAKOBA U paBHA TEMIEpAaType BO3ayXxa B KOMHare. Onpenennure
IIPUYMHY TAaKOTO Pa3INyus B pe3yibTaTax U OOBSICHUTE €€ C MOMOIIBIO 3aKOHOB U (OpMYIT (PU3HKH.

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 32JaHMH U BOMPOCOB VISl OLEHKH C(POPMUPOBAHHOCTH
kommnerenuun OK-10

1. DnexTpuueckoe moje co3aaHo TOUeYHbIMU 3apsiaaMu (i1 U Jz2. Eciu g1 = —(q, q q 5

1 2
g2 = +(, a paccTosiHuE MEXY 3apsiaaMu U oT 0z 10 Touku C paBHO a, TO S N le
BEKTOP HANPSKEHHOCTH 1011 B TOuke C OpUEeHTUPOBAH B HANPABICHUH ... 4 4 ¢4 3

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

2. Jlana cucremMa TOYEUHbIX 3apsI0B B BaKyyMe M 3aMKHYTHIE
HOBEpXHOCTH S, S,, S, u S,. Uepe3 KaKyIo MOBEPXHOCTH MOTOK

BEKTOpA HAMPSKEHHOCTH JIEKTPOCTATHUECKOTO MOJIs, CO3/IaHHOTO
STUMH 3apsiiaMu, paBeH —2q/ Ep -

a) Sl; 0) Sz; B) 53; r) 84;

3. B cpene, 3apsykeHHOM paBHOMEPHO ¢
IJIOTHOCTBIO DJIEKTPUYECKOTO 3apsaa

2 Ki/m®, ipoBesieHbI ueThIpe ChepHuecKie 3aMKHYThIE
HoBepxXHOCTH S,, S,, S; U S, ¢ OOIMM IIEHTPOM U C paanycaMu
rr=1m,r,=2m, r,=3mur,=4M cooTBeTcTBeHHO. YeMy
paBHO oTHOMmEHHE @, /P, TIOTOKOB BEKTOPA HATIPSKEHHOCTH

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




4. Tlo o4eHb MPOTHKEHHOM (TPaKTHUECKH 0ECKOHEYHOM) MII0CKOH
MOBEPXHOCTH OYEHb TOJICTON METAJTMYECKOH TUIACTHHBI, (PparMeHT KOTOPOi
II0OKa3aH Ha PUCYHKE, C OAMHAKOBOH BCIOJY IIOBEPXHOCTHOH IUIOTHOCTBIO

G = CONst pacnpeeneH NoJI0KUTEIbHBIN MIEKTpUUecKui 3apsia. Ha
PAcCTOSHUU 1 ¢ OAHOW CTOPOHBI IOBEPXHOCTH BEIMYHMHA HAPSIKEHHOCTH
IEKTPUYECKOTO MOJIs, CO3JaHHOI0 9TUM 3apA10oM, paBHa E1. Ha paccTosanun

2 = 2r1 ¢ Apyroif CTOpoHbl IOBEPXHOCTHU BEIMYMHA HAPSHKEHHOCTH paBHA Eo. &, — anexkrpuueckas

nocrosiHHas. 1Ipu stom pa3HOCTb BEJIMYUH (MOIYIEi) HanmeeHHOCTeﬁ E2— E1 paBHa:

o o 20 4o
a) —; 6)2—1 B) —; F)— )——, e)—z— )—— 3) ——; n)0;
&y 0 &y 0 &y &y & 0
5. Ha pucyHKe IOKa3aHbl SKBUIIOTEHIUATLHEIE IMHUN
SIIEKTPOCTATHYECKOTO TIOJIS M 3HAYEHHMS TOTEHIINAIA Ha HUX. S“GngH
CBOOOIHBIN IEKTPOH, MOKOUBIIUNACS MEPBOHAYAIBHO B TOUKE LTI P LT~

P, ykazaHHOH Ha pUCYHKE, HAUHET JBUTAThCS B HAIIPaBJICHUHU:
a) A, 6) B B C, 1) D;

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

0, 0g 6.K xoHIy “B” mepBOoHaYaNBbHO HE3aPSDKEHHOTO METATHISCKOTO CTePIKHS
44 mojgHecny NOJOKUTENbHBINA TOYSUHBIH 3aps +(, OCIe Yero Mo CTEPKHI0
A" Bayym B pacnpenenuics HHIYIUPOBaHHBIN 3aps (cM. pucyHok). Kakum craner
COOTHOUIIEHUE MEXAY NOTEHI[MATAMHU POTUBOIOJIOAKHBIX KOHLIOB CTEPHKHS:

a) oa < OB 0) PA > 0B B) A = @B  T) BCE MHIYLIMPOBAHHBIC 3apsIbl UMEIOT OJMH 3HAK
7. MeTayudeckas IJIaCTHHKA BHECCHA B OJHOPOIHOE JIEKTPHIECKOE TIOJIE C veTann  Bakyym
HanpspKEHHOCTHIO E 1 Ha Hel MOSIBIISICTCS MHYIIUPOBAHHBIN 3JICKTPHYCCKUN I
3aps, MOKa3aHHBIN Ha pucyHKe. KakuM OyeT rpadyk 3aBUCHMOCTH BEITMYMHBI E E £
HANPSHKEHHOCTH JICKTPUYCSCKOTO MOJIS B 3aBUCUMOCTH OT KOOPIWHATHI X: F
C 3 N
E E E E E —xﬁ(2—>
0 X1 X 0 X1 Xy 0 X1 X 0 X1 Xy 0 X %,
a) 6) B) r A)
8. 3aMKHYTBIM KOHTYp OXBaThIBAeT MPSIMbIE IPOBOAHUKY C TOKaMu 1, Iz, I3 7, ’\
u l4. OTOT KOHTYp, HampaBiIeHUE ero 00X0/1a U HANPABJICHUS TOKOB /
yKa3aHbl Ha PUCYHKE. YKaXHTE, eMy paBHa UPKYJISIIHAS BEKTOPA HHYKIIUU / 6}3” I

MAaravTHOTI'O IIOJIA 110 3TOMY KOHTYPY, I[CJ'IéHHa}I Ha MaroHuTHYyrO l /
MOCTOSIHHYIO deI / Uy
a) l1-1o-13-12  6) -li+lo+lz+ls B) l1-12-213-214 1) -l1+124213+214 1) 1141242134214 €) -11-12-213-214

9. Tok | B mpsiMOM OECKOHEYHOM MPOBOIHUKE TEUYET MIPOTUB OCH Z. DIEKTPOH C

3apsa0oM -€, HaXO,ZLfIH.[HfICH Ha OCH Y Ha pacCTOsIHUU b or mauana KOoOpAuHaT O,

JABHKETCS CO CKOPOCTBIO V B IPOTHUBOIIOJIO)KHOM HaIlpaBJICHUM (CM. prlcyHOK).

quy paBHaA IPOCKIMA HA OCh Y MarHUTHOM CHIJIBI, HeﬁCTBYIOLHCﬁ Ha 3JICKTPOH CO

CTOPOHBI TOKaA:
a) F, uoelv

2b

 peelv
2b

poelv
2nh

poelv
r) F,=- b n) F,=0

0) F, = B) F, =



R, émkoctpio C ¥ MHIYKTUBHOCTBIO L, n300paskeHHbIN Ha PUCYHKE,

10. B snektpuueckuii konedaTeabHbI KOHTYpP C aKTHBHBIM CONPOTHBICHHEM R C
L :” ?MS'U cos(wt)
BKJIOYEH I10CJIEI0BATEIbHO HCTOYHHUK IIEPEMEHHOIO TOKA C aMILIUTYJI0H €

U C TAKOW YaCTOTOW ®, YTO aMIUINTY/ia MaJIeHUs] HalpsKeHus: Ha KoHjieHcatope C tocTuraer
MaKCUMaJIbHOM pe30HaHCHOH BesnuuHbl. EMKOCTh C NepeMEHHOT0 KOHAEHCATOpa YBEIUYUIIU B 2
paza. Uro Hajo cienath ¢ mapaMeTpaMu KOHTYpPa, YTOObI pe30HAHCHOE YBEINYCHNE aMILTUT yIbl
MaJeHUsI HANIPSKEHUS Ha KOHAEHCATOPe MO-TIPEXKHEMY Ha0JII0/1a10Ch IIPHU TOH K€ 4acTOTE :

a)u R, u L yBenuuuts B 2 pasa; 0) R yBennuuth, a L ymeHbuTh B 2 paza;
B) L yBenuuutsh, a R ymensmnth B 2 pasa; r)u R,u L ymeHpmuTh B 2 pasa;
1) 0OJIbIIIE HUYETO HE MEHSIT; €) HeT MPaBUIBLHOTO OTBETA;

IlepeyeHb KOHTPOJIBbHBIX 32/IaHNI U BONPOCOB /ISl OLIEeHKH c()OPMHPOBAHHOCTH
komnerenuun IK-22

1. 3aMKHYTBIN KOHTYp OXBaThIBAa€T MPsIMbIE TPOBOAHUKH C ToKaMmu 1, 12, I3 i /\ )

1 ls. OTOT KOHTYp, HanpaBieHHe ero 00Xo0/1a U HaNpaBJIeHUsI TOKOB / 2

YKa3aHbl Ha pUCYHKE. yKa)KI/ITe, €MY paBHA HUPKYJIISAOUA BEKTOPA HHAYKIUA / 06531 L 3
MardvuTHOI'O II0JIA 110 3TOMY KOHTYPY, )IGJ'IéHHaf{ Ha MaroHuTHYIO l M) \/ / 4
TS

MOCTOSTHHYTO [ﬁédr / Uy
a) li-12-13-12  6) -l1+lo+lz+ls B) l1-12-213-214 1) -l1+12+213+214 1) l1+2+213+214  €) -11-12-213-214

2. Tox | B mpssiMoM OECKOHEYHOM MPOBOJAHHUKE TEUYET MPOTUB OCH Z. IIEKTPOH C
3apsIOM -€, HaXOIIIUICS Ha OCH Y Ha paccTosiHuM b ot Havana koopauHat O,
JIBUKETCSI CO CKOPOCTHIO V' B IMPOTUBOIIOJIOKHOM HAMpaBiICHUH (CM. PUCYHOK).
UeMy paBHA MPOEKIUS HA OCh Y MarHUTHOM CUJIbI, IEVUCTBYIOIIEH Ha IEKTPOH CO
CTOPOHBI TOKA:

a) =MV gy g o BV gy eV WV e g

b y 2b Y omb Y 2mb y
3. B IIPOCTPAHCTBE MECXKAY KOAKCHUAJIbHBIMU JIIMHHBIMHY HUJIHNHAPUYICCKUMU .
KaToaA0M U aHOJOM CO3JaHO OJHOPOAHOC MAarHuTHOEC I10JI€ E , HapalJICJIbHOEC UX ﬁ%
OCH. Memﬂy AHOJIOM M KaTOAOM IIPUJIOKEHO IMPAMOE HAIIPSAKECHUC U y ™~
IMPUBOJAIICE K ITOSABJICHUIO aHOJHOT'O TOKA | B IICIIN. BBI66pI/ITe IIPaBUJIBHOC \—/
YTBCPIKACHUC!
a) BCIIMUMHA TOKA | OJIMHAKOBA IIpU J'IIO6I>IX SHAYCHUAX HHAYKIITUU MArHUTHOTI'O
noiis B
6) C YMCHBIICHHUEM BCJIIMYNHBI UHAYKIIUHA MAIrHUTHOTO T10JI1 B BCJIIMYMHA TOKA [
MOHOTOHHO YMGHBH_IaeTC}I; IA\——/
B) C pOCTOM BCIIMYMHBI MHAYKIIUU MArHUTHOT'O ITOJIA B BCJIIMYMHA TOKA | ?U
HEOTpAaHNUYCHHO B03paCTaeT; 24

r) Beau4ynHa ToKa | Ipu HEOOJIBIINX 3HAYEHHUAX HWHAYKOWHW MAaroHuTHOI'O ITOJIA B OoCTOsIHHA, a
34TCM HAYMHACT MOHOTOHHO YMCHBIIATHCA N0 HYJIA C pOCTOM B ;

4. Ha pucyHke noka3aHbl JMHUM BeKTOopa HanpsbkeHHocTH H MarHuTHOro S IYNVE
I10JIs1 HA TUIOCKOM TPaHMIIE JBYX OJHOPOJHBIX MarHETUKOB C MAarHUTHBIMHU n |/ / / *
NPOHULIAEMOCTIMH [1 =3 ¥ K2 = 2. IIpOEKIUK 5TOr0 BEKTOPA Ha HOPMAILHOE 2/4/¢ -
HafpaBjeHue N K rPaHUIIe ¢ Pa3HBIX CTOPOH OT I'paHuIbl paBHBI Hin 1 Han. SO AVH, s

Toku mPOBOMMOCTH Ha TPaHUIIE CPEJl OTCYTCTBYIOT. UeMy paBHa BeJTUYMHA
Hon, eciu Hin =4 A/Mm?
a) 1 A/m 0) 1,5 A/m B) 2,67 A/m r)4 A/m n) 6 A/m €) Ipyroi oTBeT



5. JIMHMM MHAYKIME B 0HOPOIHOr0 MarHUTHOTO MOJIS MEPHEH UKYISPHBI
KpyroBOMY 3aMKHYTOMY IIPOBOJSILEMY KOHTYPY (CM. pUCYHOK). Bennununa B

MeHseTcs co BpeMeHeM t 1o 3axony B =B, — B-t*, riae f —nonoxurenbHas

KOHCTaHTa. [Ipy 3TOM B KOHTYpE BO3HHUKAET TOK, BEJIMYNHA KOTOPOTO U3MEHSIETCS CO i' ‘l’ ¢ ¢ llg
BpeMeHeM 1 110 3aKkoHy ...... Y KOTOPBIM HAIIPABIIEH ...... (BBIOEpHTE IIPABUIIBHOE
yrBepxkaeHue, rae C, u C, —oJI0KUTENbHbIE KOHCTAHTBI):

a) | =C,—C, -t, no 9acoBoii cTpeke; 6) 1 =C,-C,-t, npoTUB 4acOBOM CTPENKH;
B) | =C,, no 4acoBoii cTpelke; r) | =C,, IpoTUB 4aCOBOH CTPEIKHU;

1) | =C, -t, mo 4acoBoii cTpelke; e) | =C,-t, mpoTuB 4acoBoOil CTpENKH;

6. Tok |, Texymmii Mo MPOBOHUKY MEHSIETCS CO BpeMEHEM t 110 3aKoHy,
n300paxEHHOMY Ha pHc.l. Ykaxure, 0 KakoMy 3aKOHY OYZEeT MEHSThCS CO
BpeMeHeM t BenmumHa pKoyneBa Teria Q, BBIIENSIONIET0Cs B IPOBOTHUKE:

& D QV : 0
—_— Pnc.1
0 1 0 - 4 0 {
a) 0) B)

r)

7. YKaxuTe ypaBHEHHUE, BeIpakarolee TeopeMy ['aycca 11 MarHuTHOTO TIOJIS:

a)§1§d§=yﬂ02|i; 6)§1§df=yﬂ02|i; B)§1§df=o; r)§§d§=o;

8. 3aMKHYTBII KOHTYp OXBaThIBACT MPOBOJAHUKHU ¢ TOKamu Iy, 12, I3 1 la.

I
HamnpaBnenue 06xoa KOHTypa ¥ HaIpaBJICHUsI TOKOB TIOKa3aHbl HA PUCYHKE. 2l
VYkaxurte, yeMy paBHA MUPKYJISAINS BEKTOPA HHAYKIIMH MAarHUTHOTO TTOJIS TIO LT [\3 di
3TOMY KOHTYpY, JIeI€HHAs Ha MarHUTHYIO MIOCTOSHHYIO del / ' <\—)
a) litlo+ls+ly 0) -l1-12-13-14 B) l1-12+13-14 r) -li+l2-lI3+l4 obxon

9. TIy40K 3/IEKTPOHOB HCITYCKAETCS CO CKOPOCTBIO V, 13 eHTpa 0
KPYTOBOTO MPOBOIHUKA BJIOJb €r0 paauyca. B mpoBogHuke co3gan Tok | y
yKa3aHHBII Ha pucyHke. [Ipy 3TOM 5I€KTPOHHBIH Ny4OK HAYMHAET
OTKJIOHATHCS B HANPABJICHUU:
a) 1; 0) 2; B) 3; r) 4; 1

10. CMenIaHHBIH My4OK JIEKTPOHOB U MOJIO0XKHUTEIBHO 3apsyKEHHBIX HOHOB BOIOPO/IA, ABUKYIIHUXCS
B IIJIOCKOCTH PUCYHKA C OJMHAKOBON CKOPOCTBIO, BJIIETAET B MACC-CIIEKTPOMETPE B
NEPIEHIMKYJIIPHOE MATHUTHOE TI0JI€, UHIYKIMSI KOTOPOTrO HalpaBJIeHa 3a IJIOCKOCTh pUcyHKa. [1o
KaKUM TPaeKTOPUSAM JIBUKYTCS YacTHUIbI B 3TOM I0JI€ (BBIOEPHUTE MPABUIIbHBIN PUCYHOK):

a) ! )I/IOHI:I 6) ' VOHBI B) :SJ'IeKTDOHbI r) ! ANIeKTPOHbI
| — " ®B — —,
nyHok: nmysoK; ) My4oK, \ MyMOK; )® B

! 1
| BMEKTPOHI 1 BMEKTPOHBI ! NOHbI  VIOHbI
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4 cemecTp

IlepeyeHb KOHTPOJIBbHBIX 32/IaHUI U BONPOCOB /JIsl OIIEHKH C(hOPMHUPOBAHHOCTH
rkomuerenmuu OK-10

1. Ha TOHKYIO IJIEHKY M3 IPO3PAYHOro MaTepraa ¢ rmoKasarejaemM N ——
IpEIOMIICHHUS N, HAXOIAILYIOCS B BO3yX€, IMaacT CBEPXY OCIbIN CBET. i i l L vy /IJ’ Vo i i l
[Ipu 3TOM Ha MOBEPXHOCTHU IUIEHKH HAOIIOIAI0TCS —— 7, 7, ",

3 \
nHTep(epeHIIMOHHbIE MOJ0CkL. [[BeToBast okpacka yyacTka KaKI0u 13

I10JIOC MEHSIETCSl B HAIIPABJICHUH CIIPaBa HAJIEBO, YKA3aHHOM CTPEJIKOM Ha PUCYHKE CIIEAYIOIIHUM

00pa3oM (BbIOEpUTE OTBET): a) 3eJIeHas— CUHSIS—KeNITasi—O0paHKeBas;
0) 3eseHas—XKenTas—OopaHKeBasi—KpacHas; B) OpaHKeBasi—KeNTasi— CUHSISI—3eJIeHas,
T) JKenTasi— rojiyoas— 3ejieHass— CUHSIS, 1) KpacHasi—OpaHXeBasi—IKelTas—3eIeHast;

€) HabJro1at0TCsl uepeayromuecs 0enbie ¥ TEMHBIE MTOJIOCH;

. . b |17 CBSTA N | P
2. MOHOXpOMaTHYECKHN CBET C JUTHHON BOJIHBI A PACIIPOCTPAHSICTCS B { l$ i,,& J/,,i ]rL li ;
CTEKJIE C TTOKa3aTesieM npesjoMiieHds N = 1,5 u mamaetr HOpMaiabHO Ha 2 id BO3/yX §
TOHKYK BO3AYLIHYIO TIPOPE3b-TIPOCIOWKY TONIIHHEI 0. YcaoBruemM { CTekno ~ n~ 7
nHTep(EPEHIMOHHOTO MAKCHMYMa Il OTPAyKEHHOTO OT MPOPE3H CBETa ” ”
Oyzet (BbIOepuTe MPaBUIBHBIA 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;

3. Ha 2) I 6) I

T (PaKIIHOHHYIO A

pewieTky majaer o f ¢
MOHOXPOMATHYECKHIA 0 0

ceT. [IpaBunbHO 1
KapTUHOU B) ") I
pacnpezeneHus

WHTEHCUBHOCTH | P P
CBETa, MPOIIEIIIEro 0 0

3a pelIeTKy, OT yrjia OTKJIOHEHUS () OT HANPaBJICHUS MAJA0IIero cBera OyneT (BpiOepure
MIPaBUJIbHBIN PUCYHOK):

4. Ha nupakumoHHYIO pemieTKy najaeT Oenblii CBeT co BceMH JUTMHaMu BoyiH. Ha akpane,
PacnoJIOKEHHOM 3a JU(PPaKIMOHHON PeIIeTKOM, BOIM3H LeHTpa O MHTep(EPECHINOHHON KapTHHBI
HaOJII0JA0TCSI MAKCUMYMBI OCBEIICHHOCTH (CIIEKTPhI m—ro nopsiaka). C yBeIHYeHUEM MOpsaKa
criekTpa m (BbIOEpUTE MPaBUIBHOE YTBEPKACHUE):

a) €ro murpuHa pacTeT, a APpKOCTb 0CTa€Tcs HEM3MEHHOM

6) €ro mupruHa ocTaércA HeH3MeHHOﬁ, a APKOCTb YMCHBIIACTCA
B) €ro MiMpruHa U APpKOCTb HEC U3MCHAKOTCA

r) €ro mMpruHa U APpKOCTb YMCHBIIAKOTCA

,[[) €ro NIMpruHa yBCJINYNUBACTCA, a APKOCTb YMCHBIIACTCS

5. MoHOXpoMaTHYeCcKHii CBET ¢ AJTMHOMN BOJHBI A Ta/1aeT
HOPMAaJIBHO Ha IIJIOCKYIO IIPErpaay ¢ IPOpe3aHHbIM OTBEPCTUEM cBet
% B
panuyca I (CM. pUCYHOK). 3Va [IpEerpajaoi Ha ynajeHuu |
YCTaHOBJICH MapajuleibHbIi 9KpaH. YTOOBI B IEHTpe ’KpaHa 0 u3- ——= ¢ 0
e i
_—

nperpaga aKpaH




11

3a qudpakuy cBeTa Ha OTBEPCTUHU Halmonaics AuQpaKIMOHHBI MAKCUMYM OCBEIIEHHOCTH,
paccTostHHe | JIOJDKHO OBITh PaBHO (BbIOEpUTE MPABUIIbHBINA OTBET, I/Ie M- IeJI0€ YHUCIIO0):
2 2
: 2 emee? o om 2 (meh)rt
) T DT M) e )

2
a)M; O om B D ﬂ)(2m+1)x’

6. Ha myTu s1yua eCTeCTBEHHOTO CBETa C MHTEHCUBHOCTBIO |

YCTaHOBJICHBI JIBE IUTACTUHKY U3 TypMmaiuHa. [locie mpoxosxaeHus
MJTACTUHKHA 1 CBET MOJIHOCTBIO IIOCKOMOJIAPU30BaH (CM.PUCYHOK). 1
[TmacTiHka 2 BHayasie yCTaHOBJIEHA TaK, YTO HE MPOITycKaeT cBeta. Ha °
KaKo¥ yroJi ¢ Ha/I0 Tociie 3Toro noBepHyTh och O'O" BTOpOiA

TUTACTUHKH 2 BOKPYT HAIIPaBJICHUS PaCIPOCTPAHEHHS JTyda CBETa,

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

a) Ha 30° 6) Ha 45° B) Ha 60° r) mHa 90°
7. EcTecTBeHHBIN CBET MaIa€T HA CUCTEMY U3 JBYX MOJIIPU3aTOPOB My
11 u Iz, ocu mpomyckaHUst KOTOPBIX CKPEIIEeHbI o yriaom 90°. Iy

Mexay HUMH IOMeIAT TpeTul noygpusatop 113, ock MV

TIPOITYCKaHMs KOTOPOTO cocTaBiseT yron o =45° ¢ ochio
MPOMYCKAaHUS TIEPBOTO MOJIIpU3aTOpa (CM.pUCYHOK).

HHTEeHCUBHOCTD CBETA, MPOIIEIIIErO Yepe3 CUCTEMY U3 TPeEX
MOJIIPU3aTOPOB OKazayach paBHOU |. UeMy paBHa HHTEHCUBHOCTh

| maparomero Ha cucTeMy cBeTa (yKa)KUTE IPaBUIIbHBII OTBET):
a)l; 6)V21; B 21; 12J21; m8l; e 8J/21; x)161; 3) apyroii oteer;

8. [lepBoHayaNnbHO C €IUHUIIBI TOBEPXHOCTU aOCOIIOTHO YEPHOTO Tejla UCIYCKAIOCh TEIIOBOE
U3JIy4yeHHe ¢ MOITHOCTBIO Po = 300 BT. 3aTeM MOIIHOCTD 3TOT0 M3Iy4EHHS BO3POCIIa JI0 BETUYUHBI
P =1200 Br. Onpexnenurte, BO CKOJIBKO pa3 U3MEHUJIACH MPU 3TOM JIJIMHA BOJIHBI, HA KOTOPYIO
MIPUXOJAUTCS MAaKCUMYM TEIJIOBOTO U3JIy4EHUSI:

a) yMeHbIIUJIach 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;

) yBeIMUWIach B 2 pa3a;  3) yBelIMuuiach B 4 pasa; W) yBenuumiach B 16 pas;

9. Ha nytu miockoit MOHOXpOMAaTHYECKOW CBETOBO BOJIHBI C JUIMHOM A by

MOMEIIAIOT HEMPO3PayHbIil JUCK JOCTATOYHO OOJIBIIOT0 quamerpa d (cm. c%: / 0
pucynok). Ha ocu nucka B Touke 0 skpaHa, yCTaHOBIJIEHHOTO 32 JIUCKOM, _ é} \
HaOI0JaeTCsl TEMHOE MATHO. Tpu SKCIIepUMEeHTaTopa, OTBEYasi Ha BOIIPOC O — 1 kpad

TOM, 4YTO 6y,£[eT MPOUCXOAUTH C OCBCIICHHOCTBIO 9KpaHa B TOYKE 0 IpHu NMOCTCIICHHOM
YMCHBIICHUH JUAMCTpa AUCKa d A0 OYUCHb MAJIBIX padMCpPoOB B JOJIM MUJJIUMETPA, BBICKA3bIBAIOT
Pa3JIMIHOC MHCHUC. HepBLIfI CUHHUTACT, YTO B TOYKC 0 Bce BpeMA 6yz[eT Ha6J'IIOI[aTBCH TEMHOC IISATHO,
IOCKOJIBKY 3Ta TOYKA HAXOUTCA B 00JIaCTH TEHH. BTOpOﬁ YBEPCH, UTO OCBCIICHHOCTL B TOUKC 0
IIpHU NIOCTCIICHHOM YMCHBIICHUUN d mauner MNEpUOANICCKHA MCHATHC, U B TOYKEC 0 6yz[eT
Ha6J'IIO,Z[aTI>C$I TO MAaKCUMYM, TO MUHUMYM OCBCHICHHOCTH. TpeTI/Iﬁ noJraract, 4To IpHu
MOCTCTICHHOM YMCHBIICHUHN JUAMETPA NPCIIATCTBUA d OCBCIICHHOCTh TOYKH 0, 3aKprT01>i oT
IpsAMOTo nomaaaHusa CBCTa, MOCTCIICHHO CTAHCT Takou KC, KaK U IIpHU OTCYTCTBUU JUCKA. CpaBHI/ITC
HX TOYKH 3pCHHUA U BBICKAKUTC CBOC CYXKACHHUEC O TOM, KTO U3 DKCIICPUMCHTATOPOB IIPaB,
000CHOBAB CBOE MHEHHE C IIOMOIIIBIO (I)I/I3I/I‘-ICCKI/IX 3aKOHOB.
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10. Ha 1 M? 3eMHOIf HOBEPXHOCTH B paifoHe 7KBaTOpa KaxIylo ceKyHay magaet ~1,37 xJlx
COJTHEYHOT'O M3JIy4eHHs (COJTHeUHas! MOCTOSTHHASA). BBISBUTE MPUHIIUIIBI, TIO3BOJISIFOIINE OLICHUTh
CPEAHIOI0 TeMIepaTypy 3eMIId U U3JI0KUTE CBOE MHEHHUE O TOM, YTO IMPOU3OIIIIO ObI CO CpeaHei
TEMIEPATYpOi 3eMJIM NPH YBEIMUEHUU TeMIepaTypsl noBepxHoctu CosHua XoTs Obl B 2 pa3a. B
HacTosee Bpems remiieparypa nosepxHoctu Connia ~6000 K. OTBeT 000CHOBAThH U MOATBEPIUTH

dbopmyamu.

Hepeqeﬂb KOHTPOJIbHBIX 3aJaHui B BOIIPOCOB IJIA OLIE€HKH C(l)OpMHpOBaHHOCTI/I

komunerenmuu [MTK-22

1. Onpenenure, 1Mo Kakoi MPUIMHE YCKOPEHHBIE O0JIBIION Pa3HOCTHIO
MIOTEHLMAJIOB A@ 3JIEKTPOHBI, IPOJIETas YEPE3 Y3KYIO IIEJb [UPUHBI & B

Y3KOM HETIPO3pavHOM IMPEIATCTBUH, MOTYT PaCCCUBAIOTCS B pa3HbIX

a
HaIpaBJIEHUAX TOJI Pa3HBIMU yIJIaMH, HO HE MOTYT JIETETh 3a IIEJBIO T0/1 — lﬁ:;__

OTJIENbHBIMU YIIIaMu ¢, ? VI310%KuTE CBOE€ MHEHHE O TOM, Kakue pUu3nYecKue SNEKTPOHI

3aKOHBI ¥ IPUHITUIBI HAJI0 UCTOJIb30BaTh, YTOOBI HANTH IaHHBIE YIJIbI.
[IpuBeaute cxeMy pacuera u moJiydeHHbIe (HOPMYIIBI AJIs YIIIOB ¢, . OTBET

\

000CHOBATE.
2. Ha pucyHKe TOKa3aH y4acTOK CIIEKTPa M3ITydeHHUs a6 B cepust
BO30YKJIEHHBIX aTOMOB BOJIOPO/a (CIUIOIIHEIE TUHUM U3 CEPHU AR , Lnkepuura
B A . banbmepa
AIbMC EE I |
‘ i ‘ i ’ i | A.HM
400 500 600 700

3. AGCOIOTHO YepHOe Teslo uMeo Gopmy Irapa. 3aTeM ero 00beM YMEHBIINIIHN B 8
pa3, YMEHBIINB pa3Mep JuaMeTpa B 2 pasa, a TeMreparypy | yBeIH4YWId B 2 pasa.
Omnpenenure, BO CKOJIBKO pa3 U3MEHIIIACH BEJTMUUHA SYHEPTHU TEIJIOBOTO U3ITyYCHUS,
MCITYCKaeMOTO JaHHBIM TEJIOM IO BCEM HAIPABIICHUSIM 32 €ANHUILY BPEMEHH:

a) yMeHbIIujack B 16 pa3;  0) ymeHbIIUIach B § pas; B) YMEHBIIIWIIACH B 4 pa3a;
I') yMEHbIINUJIACh B 2 pa3a; 1) HE U3MEHUJIACh; €) yBelIn4ymiach B 2 pasa;
) yBEITMUYMIach B 4 pasa; 3) yBeJNIMYMIIACh B § pas; 1) yBeIu4miIach B 16 pas;

=
g"u

4, BBI6epI/ITe HpaBPIJII)HI)II;'I rpa(bm( 3aBHCHMOCTH MaKCUMaJIbHO BO3MOKHOM BEIUUYMHEI CKOpOCTH V
BBIOMTOIO U3 MeTajljla S3JICKTPOHA OT BEJIMYUHBI SOHEPIUU E‘b Imagarouero Ha MeTajll (bOTOHa IIpu

dboTorddexre:

a)to 6)1 v B)t v ro A)1v
| /E¢ E¢ | ﬂq} /VEdj

5. MukpouacTHiia ¢ MacCcoii M HaxOIUTCSI B OJHOMEPHOU MPsIMOYTOJILHOM
MOTEHIIMATBLHON sIMe IHPUHOM L ¢ OeCKOHEeUHO BHICOKUMU CTEeHKaMU. BoTHOBEBIE
(G YHKIIMH, OMUCHIBAIOIINE ABA PAa3PEIICHHBIX COCTOSHUS YaCTHUIIbI, UMEIOT BUJT

2 . X 2 . 4nx
\ul(x) =,|—SIn— u vy, (X) =, |—SIin— . BenuuuHa (MO1ysb) pa3HOCTH

L L L L
3HaueHu# dHeprun A E 4acTHIIBI B 3TUX COCTOSIHUSX paBHA (YKKUTE MPaBUIbHBIHA
OTBET, 71 /i = h/ 2n—nocrosiHHas [lnaHka):

a) ) —_—, B) ———, r) ——=, C)
2mL2 2mL2 2mL2 2mL2

n2n? 3n2n? 5n2h? Tnh? Inn? y 12n%7?
omL? 2mL?
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6. YkakuTe NpaBUIbHYIO BeUuuHy oTHOIICHUs Eg/E; sHepruu Tpetbero Bo30yxAeHHOTO

COCTOSIHUSI HEKOTOPOT'O OTHOMEPHOTO KBAHTOBOT'O TaPMOHHYECKOTO OCIUILIATOPA K SHEPIHH
MEPBOT0 BO30YXICHHOTO COCTOSIHUSI 3TOTO OCIMJUIATOpPA:
a)3; 0)14/9; B)2; 1)6; m)7/2; e)7/3; x)7/4; 3)5/2; n) 4; K) Ipyrou oTBeT;

7. MukpouacTuiia ¢ MacCol M HaXOoAMUTCS B OJJHOMEPHOI MOTEHIUAIBHOH sIME, nMest
noteruanbHyio sHeprimo U =k x?/2, rie k = const, # MMeeT HaHMeHbIIee Pa3pelieHHoe

3Ha4YeHUe Hepruu. YeMy paBHa JJIMHA BOJHBI (DOTOHA, KOTOPBIA JOJDKHA MOTIOTUTH YaCTHIIA,
YTOOBI IEPEUTH HA COCEAHUN pa3pelIeHHbI SHEPreTHUeCKU YpOBEHb ( C — CKOPOCTh CBETA,

7=1,055-10" Ik -¢):

a)ﬂc,/%; 6)7rc,/27m; B)ZﬂC\/%; r)zzc,/z—r:; z[)%c\/%; e) 27[0\/%; m)%\/%;

41g

8. Ha pucynke yka3zaHbl Bce BO3MOXHBIE OPUEHTAIINU BEKTOPA OpPOUTAIHHOTO 34l B
MarHMTHOTO MOMEHTA 3JIEKTPOHA, HAXOASIIErocsi B OJTHOM U3 AIIEKTPOHHBIX 261
110/1000JI04€K aTOMa, OTHOCUTENIBHO OCH Z, HAIIPABJIEHHOM BJIOJIb IMHUHA UHAYKIIUU Mg
BHEIIHEr0 MarHWTHOTO MoJid. YeMy paBHa BeJIMYMHA 3TOTO BEKTOpa —M(i—
(up —MaraeroH bopa, onpenennTe npaBUIBHBII 0TBET)? -2

a) VI5up; ©) 4ug; B) 15up/4; 1) V12ug; @) V20pg; e V30up/2;  E]

9. Yemy paBHO OTHOIIIEHWE BETUIUHBI (MOIYIIS) BEKTOPA OPOMTAIIBHOTO MOMEHTA UMITYJIhCA
AJIEKTPOHA, Haxo amerocs B 3d —mo1000J109ke aroMa K HanOOJIBIIIEMY BO3MOKHOMY 3HAYCHHIO
BEJIMYUHBI (MOJIYJIS ) MPOCKIIUU BEKTOPa OpOUTaIBHOTO MOMEHTA UMITYJIbCa 3TOTO JICKTPOHA Ha
0Cb Z, KOTOpasi HalpaBJIeHa BOJb JHHAN HHIYKIIMU BHEITHETO MarHUTHOTO TIOJIs (BBIOEpHTE
MPaBUJILHBIN OTBET):

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

10. B6.M31 MOBEPXHOCTH 3aKPEIUIEHHOTO HETIOIBHKHOTO 1IAPa, 110

TOBEPXHOCTU KOTOPOTO PABHOMEPHO PaclpeiesieH dIeKTPUYECKHit 3aps +0, g’

TepBOHAYANBHO MOKOMIACH CBOGO/IHAS YACTHIIA € MACCOH M 1 ¢ T

TOJIOKUTENBHBIM 3apATIOM. Y IATMBIIHCE TI0]1 IEHCTBHEM IIEKTPHYECKUX CHIT CO

CTOPOHbI Iapa Ha GECKOHEYHOE PACCTOSHHUE, YACTHIA TPHOOPETAET CKOPOCTD, PABHYIO V.

TMonyduTe U yKaKUTe IPABUIIbHOE BHIPAKEHHE JUTsl pacyeTa BEMUUHbI 3apsa (' YacTUIIbL:
8re,mviR  _ dmg,mV’R | 27me,mViR A7g,R 8re,R 27g,R

a) ’ 6) ’ B)—’ r) 2; ru) 2 e) 2 1
g g g gmyv gmyv gmyv

) JIpYrOi OTBET;

et
\4
—

3. OneHo4YHBIE cpeIcTBA (OLIEHOYHbIE MaTePHAaJIbl) JJIsl MPOBeAEeHHUS
NMPOMEKYTOYHOI aTTeCTAUMU 00y4AKIIMXCH M0 JUCHHUILINHE (MOYJIIO)

2 cemecTp

IlepeyeHb KOHTPOJILHBIX 32JaHHH M BOIIPOCOB I OLIEHKU C()OPMUPOBAHHOCTH
komnerenuun OK-10
1. MarepuanbHasi TOYKa HAYMHACT JBUTAThCS 110 KPUBOJIUHEHHOM TpaekTopuun 0e3 HauyalbHOM
CKOPOCTH, IIPUYEM BEIUYMHA €€ TAHICHLIUAIILHOTO YCKOPEHUsI BO3PAcTaeT co BpeMeHeM t 1o
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JMHEHHOMY 3aKOHY, a, = CONst-t, a paanyc KpUBU3HBI TPACKTOpHH HE MeHsAeTcs, R = const . ITo
KaKOMY 3aKOHY OyJIeT H3MEHSATHCS CO BpEMEHEM BEJIMYMHA HOPMAIILHOTO YCKOPEHUS TOUKH?

a) a, Ut%; 6)anDtl3; B) a, [ t%; r)anD%; H)a”Dti“; e)a,lt; m)anutiz;

3) a, 0th; w a,, =const;

2. Yactuna ABWXKETCS BJOJIb OKPY>KHOCTHU C painycoM | M B COOTBETCTBHHU C YpaBHEHUEM

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

TaHTeHIMaJIbHOE (KacaTelbHOE K TPAEKTOPHUH) YCKOPEHHE YacTUILIHI (B M/ c? ) B TOT MOMEHT
BPEMEHH, KOT/1a €€ HOpMaJIbHOE YCKOPEHUE PaBHO HYJIIO:
a) 0; 0) 4m; B) 6m; 1) 8n; n) 12m;  e) 24m; k) 36m;  3) HET MPABUIILHOTO OTBETA;

3. ®u3nyecKoe TeJI0 BPAIIASTCs BOKPYT 3aKPETIICHHOW OCH C YTIIIOBOH
CKOPOCTbHI0, 3aBUCUMOCTh MPOEKIIMKA KOTOPOM Ha OCh BPAIICHHS OT BpeMeHH 1t
MoKa3aHa Ha pucyHke. Ha kakoii yroJ moBepHercs Teo 3a Bpemst 0 <t <4 c?
a) 0 pan; 0) 1 pax; B) 2 pan; r) 3 pax; n) 4 pamx, e)5 pan;

X) 6 par; 3) 7 paxm; 1) HET MPAaBWJIHHOTO OTBETA,

4. B pe3ynbrate 1eHCTBUS B TEYEHHE KOPOTKOTO BpeMeHU At nMITyIbca CHUIIBI
F At , HekoTopoe Teno nprodpeno UMIynsc P, (cM. pucyHOK). Kakoii Oblia

BEJIMYMHA HAYaJIHbHOTO UMITYJIhCA TEJIa JI0 JICHCTBHS CHIIBI?
a) S kr-M/c; 0) J7 kr-m/c; B) 1 kr'm/c; 1) 4 kr-m/c; 1) 2 Kre-m/c;
€) 3 Kr'M/c; ) HEeT MPaBUILHOTO OTBETA;

Lt
A Tikew/e
—t

1kr-™m/c

5. Immynbe 9acTUIipl ¢ Maccor M, HaXOASIIIECsl B MOMEHT BpeMeHu t = 1 ¢ B Touke

C KOOpJIMHATAMH X = Y = | M, MEHSETCSI CO BPEMEHEM I10 3aKOHY P = ot + TBts,
e 1, ] —OpThI AEKAPTOBOIl CHCTEMBI KOOPAMHAT OL=—1 KT - w/ct, B=+1kr- m/c?t.

VYkakuTe Ha PUCYHKE MTPABUIBLHOE HANPaBJICHHE BEeKTOpa CHiibl F , neiicTByromeit
Ha YaCTUILy B YKa3aHHbBIII MOMEHT BPEMEHH.

6. B BbICOKHIT COCY/I C paCTHTEIBHBIM MACJIOM OJJHOBPEMEHHO BBICHINIATIH MHOYXKECTBO
_ - -—| wmanenpkux MeTaUIMYECKHUX MIAPUKOB pa3HOTO pamuyca r. [Ipoananu3upyiiTe mporecc
_ - - | mnajgeHHs MIAPUKOB B KUJIKOCTU U OOBSICHUTE MOPAIOK MX MajeHus Ha aHO. OTBeT

- —| obocnyiiTe ¢ momMoIIbI0 PUINIECKIX 3aKOHOB U (POPMYII.

- — —| 7. 1IIxuB MOXeT BpalIaThCsi BOKPYT CBOEH 3aKpEICHHOM vz

ropusoHTasbHO ocu 00° 6e3 Tpenus. [loa pykoit umeercs auHelka,
CEKYHJIOMED, U TAKXK€E IPY3UK Macchl M, KOTOPBIN MOYKHO MOJABECUTH K HUTH,
HaMOTaHHOM Ha WKuUB. [IpeioxuTe npouenypy onpeneneHus MOMEHTa HHEPLIUH
IIKMBA OTHOCUTENBHO ocu 00° ¢ TOMONIBI0 UMEIOLINXCS IO/l PYKOH TIPEAMETOB. m
Ob6ocHyiiTe IpeaIoKEHHYI0 IpoLeypy GopMyIaMH, TO3BOJISIOIIMMH BEIYUCIUTE TPEOYEMBbIii
MOMEHT MUHEPILIUH.

<\
S

8. IIpu aOCOMOTHO YIPYroM COYAApeHHUHU ABYX METAJUTMYECKHUX IIAPUKOB C m__ g 5, _m
2
MaccaMH My u My, IBUTABLINXCS HABCTPEUy APYT IPYTY CO CKOPOCTAMHU Vi U Vo, B <

MOMEHT Hano00JbIIero cOJIMKeHns HIapuKn ABUKYTCA C OJIHOM CKOpPOCTBIO Vg, OHpCﬂCHHCMOﬁ
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3aKOHOM COXPAHEHMSI HMITYIIbCA |MyVy —MyV,| = (Mg + My ) Vg ¥ TOJIBKO IIOTOM PA3JIETAKOTCS B CTOPOHEL.

2 2
mvy©  myv m+my )V,
IIpu 5TOM KMHETHYECKasl SHEPTHs MEHSETCA Ha BEIMYUHY AE,,, = 21 + 222 ! 22) 0 5o.

Wzmnoxute Balle MHECHHUE O MMPUYINHEC U3MCHCHUS SHCPIUX NI 06 OIINOKaX B 3aIIMCAHHBIX
dbopmynax.

9. [1macTUIMHOBBINA MIAPUK MACChl M, JIETEBIINA CO CKOPOCTHIO V, CTAIKUBACTCS C
BHCEBIIIMM HETIOJIBU)KHO CTep:kHEM Macchl M 1 uiuHsI |, ciocoOHBIM Bpamarscs 6e3
TPEHUS BOKPYT TOPU30HTAJILHOM OCH, MPOX0Isliel yepe3 Touky nojaseca O, HO He
MIPWINIIAET K CTEPKHIO, & OTCKAKUBAET OT Hero. OnpenenuTe 3aK0H COXpaHEHUS KaKou
BEJIMYMHBI MOXKHO, a KaKOI HeJb3s UCIOJIb30BATh IIPU COYApPEHNN: MEXaHUYECKOI
sHeprun? Umnynsca? MomeHnTa ummysbca? 3alUIINTE CBOE CYXKACHHUE O IPUUNHE
COXPAHEHUS WM U3MEHEHMSI KaXKJIOM U3 STUX BEJIUUYHUH.

v m
e

M

>

10. INoxkosmiasics YacTUIa XKHUBET 70 pacmana BpeMsi At. HenmoswkHsIi HaOM01aTENh B
1abopaTOpHOM CUCTEME OTCUETa 3aMETHJI, UTO TaKas YK€ 4aCTHUIa, JIETSIas ¢ OrPOMHOM CKOPOCTHIO,
pacnanack CycTsl Bpems 3At mociie oOpasoBanus. OnpenenuTe U yKakuTe, 4eMy paBHa
PETATUBUCTCKAS MOJIHAS SHEPTHs ATON YaCTHIIBI, €ClIH e€ SHeprus noxos pasHa E . =6 aJlx?
a) 12 uJlx; 0) 9 u/lx; B) 6+/3 BJx; 1) 54 nJlx; n) 18 uJlx; e) 27 uJlx;
) HET IPaBUJILHOTO OTBETA;

IlepedyeHb KOHTPOJILHBIX 32JaHUH U BOIIPOCOB VISl OLEHKH C()OPMUPOBAHHOCTH

kommnetreniun IK-22

1. UmmmynbC 9acTUIIBI ¢ MAacCOi M, HaxosAIIeHcss B MOMEHT BpeMeHH t = 1 ¢ B Touke

C KOOpJIMHATaMU X =y = 1 M, MEHAETCs CO BPEMEHEM I10 3aKOHY P = ot + TBts,
TZIe 1, ] —OpTHI IEKAPTOBO¥ CHCTEMBI KOOpIHHAT oL =—1 KT - w/ct, B=+1kr- m/c?t.

YkaxuTe Ha pUCYHKE IIPABUIILHOE HAMPaBJICHUE BeKTOpa CHiibl F , neicTByromiei
Ha YaCTUILy B YKa3aHHbIII MOMEHT BPEMEHH.

2. B BBICOKHIT cOCYII C paCTHTEIBHBIM MaCcJIOM OJHOBPEMEHHO BBICHIITAIH MHOYKECTBO
- - -—| wmanmenpkux MeTamIMYECKHX MAPUKOB pa3HOTO pamuyca r. [IpoananmsupyiiTe mporecc
_ - - | mnajgeHHs MIAPUKOB B KUIKOCTU U OOBSICHUTE MOPAIOK MX MajeHus Ha aHO. OTBeT

- | o0ocHyiiTe ¢ TOMOIIBIO (PU3UIECKUX 3aKOHOB U (hopmy.

- — —| 3. lIkuB MOeT BpallaThCsi BOKPYT CBOEH 3aKpeIIeHHOMN A

ropusoHTanbHO ocu 00’ 6e3 Tpenus. [log pykoit umeercs IuHenKa,
CEKYHJIOMED, U TaKKe IPY3UK MaCChl M, KOTOPBIA MOYKHO MOJABECUTH K HUTH,
HaMOTaHHOM Ha mKuUB. [IpemnoxuTe npoueaypy onpeaeneHuss MOMEHTa HUHEPIUH
IIKKMBA OTHOCUTENBHO ocu 00’ ¢ MOMOIIBI0 UMEIOIINXCS TTOJI PYKOH TMpPEAMETOB. m
O6ocHylTe TpeIoKEHHYIO MPoLeypy GopMynaMu, MO3BOJISIIOIIMMU BEIYUCTUTH TPEOyeMbIi
MOMEHT UHEPLHUHU.

<\
S

4. ITpu abGCoIIIOTHO YIIPYTrOM COyAapeHHUH ABYX METAUIMYECKUX IIAPUKOB C m_ g 5, _m
MaccaMM Ny u M, IBUTABLIMXCS HABCTPEUy APYT APYry CO CKOPOCTSMH Vq U vy, B O—> <
MOMEHT Hau00JIbIIero cOIMKeHUsl IapUKU JABIXKYTCS C OJHON CKOPOCTBIO Vq, OIPEAENsIeMOi
3aKOHOM COXPAHEHMS UMITYIIbCA |MyVy —MyV,| = (Mg + My ) Vg ¥ TOJIBKO IIOTOM Pa3jIeTaloTcs B CTOPOHBI.
2 2 2
MV | MaVo _(m+tma)vg
2 2 2

HpI/I 9TOM KHMHCTHUYCCKAs SHCPIrusd MCHACTCS Ha BEIIMYUHY AE = >0.
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W3noxxute Balie MHESHHE O MNPpUYIUHEC U3MCHCHHA SHCPIrUU NI 06 OI_HI/I6KaX B 3aIITMCaHHBIX
dbopmynax.

5. [InacTUIMHOBBIN IIApUK MACChl M, JIETEBIINN CO CKOPOCTHIO V, CTAJIKUBAETCS C
BHCEBIIIMM HETIOJIBU)KHO CTEep)KHEM Macchl M 1 jumuHsI |, ciocoOHBIM Bpamatkes 6e3
TPEHUS BOKPYT TOPU30HTAILHOM OCH, MIPOXOs1el uepe3 Touky nojaseca O, HO He
MIPUJIKIIAET K CTEPIKHIO, @ OTCKAaKUBaeT OT Hero. OnpenenuTe 3aK0H COXpaHEHUs KaKOH
BEJIMYMHBI MOXHO, @ KAaKOI HEJIb3s UCII0JIb30BaTh [IPH COYIApPEHNUN: MEXaHUUYECKON M
sHeprun? Umnynsca? MomenTa ummyinbca? 3aluIInTe CBOE CYKACHUE O IPUUUHE
COXPAHEHUS WM U3MEHEHMSI KaKJIOM U3 3TUX BEJIUUYHUH.

6. B HauanbHBIM MOMEHT BPEMEHH CTEP)KEHb MacChl M U JTuHBI | ¢cBOOOIHO
BpalaeTcsi 6e3 TPEeHUs C YrII0BOM CKOPOCTHIO ®g B TOPU30HTAIBHON TJIOCKOCTH

¥

m m,l]
BOKPYT 3aKPEIUICHHOW OCH, MPOXOoAsuIel yepe3 ero kpau. [1o crepkHio MOXKeT o
CBOOOJHO 0€3 TPEeHUs CKOJIb3UTh HaJieTas Ha Hero MygTa Toi xe Maccel M. B

HavyaJbHBIM MOMEHT My(Ta HaXoAujaach BOJM3U OCH BpalleHus. Hukakux BHEIIHUX CHII B
TOPU30HTAJIBHOM MI0cKOCTH HeT. [Ipoananusupyiite qBuxKeHHE MyPThI, I3MEHEHNE KHHETUUECKO I
SHEpPruM, UMITYJIbCa U MOMEHTA UMITYJIbCAa CUCTEMBI CO BPEMEHEM U BBICKA)KUTE CBO€ MHEHUE O
COXPAaHEHUH ATHX BEJIMYUH WIN O IPUUYMHAX UX U3MeHeHUs. OO0CHYITE CBOE CYXKIEHHE
HE0OXO0IMMBIMH 3aKOHAMHU U (opMyliaMu (PU3HKH.

7. TlokosIuics CTepKeHb MacChl M 1 JTHHBI | criocoOeH BpaaThCst BOKPYT e
MEepIEeHANKYISIPHOM 3akperieHHo ocu OO’, mpoxoasuien yepes ero neHTp. B @r#
IIPOTHUBOIIOJIOKHEIE Kpast CTEPKHA OTHOBPEMEHHO BPE3ar0TCSI MAJICHBEKHE ok 4 v
IUTACTUINHOBBIE HMIAPUKHU C TEMH XK€ MaccaMu M, JIETEBIINE HABCTPELY APYT

Jpyry ¢ OAUHAKOBBIMH [0 BEJIMYNHE CKOPOCTAMHU V MEPIECHAUKYIAPHO KaK CTEPIKHIO, TAK U K OCH
BpameHus. [llapuku npuaunaror K crepxHIo. Paccunrtalite Ha OCHOBaHUY NPUBEACHHBIX JAHHBIX
YIIIOBYIO CKOPOCTE CTEPIKHS C IPHWIMIIIIMMHY ITapUKaMU Cpa3y MOCIe yaapa U YKaKUTe OTBET:

Vv 2v 3v 3v Sv ov 9v v 12v v,
a) =5 055 B) 5 Do M) s ©) o K)o 3) oy M) T K)o

I 3l 2l 8l 6l 51 51 121 71 10l
J1) ApYroi OTBET;
8. /IBa nucka MOryT BpamarbCs BOKPYT 0OLIel BEpTUKaIbHON ocH. BepxHuii quck ¢ O| my,R,
Maccoi M ¥ paguycoM R; Bpamajics ¢ yriIoBOH CKOPOCTBIO q = ( M yNal Ha Do,
HIDKHUH AUCK, UMEBIIUHM Maccy M, =2m;, paquyc R, =2R; u Bpamasmmuiics B ‘)R ©,

O'| M, 11,

IIPOTUBOIIOJIOKHYIO CTOPOHY C BABOC OoJIbIIEH YFHOBOﬁ CKOPOCTBIO W, = 20.

Jucku cnunarotcs. Paccunraiite Ha OCHOBaHMH NPUBEACHHBIX TAHHBIX UX OOIIYIO YTIIOBYIO
CKOPOCTb Y YKQ)KUTE TPABUIIbHBIA OTBET:

a) ®; 6)70/9; B)50/9; r)9%w/5; m o/9; e)3wb5; x) ob5; 3)w/3; n
170/9; «) 50/3; m) Tw/5; M) MPaBUIBLHOTO OTBETA HET (TIPUBEIUTE €T0);

9. ToHkwii cTepKEeHb MacChl M ¥ JUTHHBI | MOXKET coBepiIaTh He3aTyxarolye KojieOaHus 0
BOKPYT TOPU30HTANBHOU ocu moaBeca O, mpoxoasiieit uepe3 kpail crep:kHs. B ienTpe
CTEepHS IPUKPEIJICH MaJleHbKUI Tpy3uK Macchl 3M. PaccunrtaiiTe Ha OCHOBaHHUH ITHX
JAHHBIX BETMYHHY IMEPUOIa MaJIbIX KOJICOaHW TAaKOTO MAasITHUKA U YKaKUTE MTPaBUIIbHBII
OTBeT (J — YCKOpPEHHE CBOOOTHOTO MaJICHUS): m,l

’ZI /13I f13| , 71 /8| /I S
2t |—; ©0) 2w |—; 21 [— 21 [— 2T |—; 21 |—:
a) 2w 3 ) 271 24 B) 21 129 r) 2n 129 n) 271 9 e) 2n .

3m
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x) 27 /%, 3) 2n ’% ; 1) HET IPABUJILHOTO OTBETA (IIPUBEAUTE €I0);

10. I'py3uk Ha IPYKHUHKE COBEPIIIACT BEIHYK/ICHHBIE BEPTUKAIILHBIC 3aTYXaIOIIUE
KOJI€0aHMs B BI3KOM KUIKOCTH IO AEHCTBHEM BHEIIHEN CHIION, MEHSIOIIECS CO

BPEMEHEM 10 TapMOHUYECKOMY 3aKOHY: F, (t) =k Cos(cot). OkasbIBaeTcs, 4To
aMIUTUTY/Ia CMEIEHHSI TPY3HKa U3 TOJIOKEHUS pAaBHOBECHSI MAKCHUMaJIbHA TIPU YaCTOTE
=D, a ammmTyIa cKOpOCTH rpy3rKa MakKCHMaJIbHA TIPH YacTOTe = a , IPHYEM
a=4b. PaccunraiiTe Ha OCHOBaHUH 3TUX JaHHBIX BETMUMHY K03 duimenTa 3atyxanus 3
COOCTBEHHBIX KOJI€OAHHI TAKOTO MPY>KWHHOT'O MasiTHAKA B TAHHOM KHUJIKOCTH U YKOKHUTE
MIPaBUJIbHBIN OTBET:

a)b; 06) b b; r) 2b; n)—b; €) b )—b 3) \/5b;

15
b;
I/I)2

b ;  JI) HET IPAaBWJIBHOTO OTBETA (MPUBEIUTE €T0);

3 cemecTtp

IlepeyeHb KOHTPOJIbHBIX 32JaHUI M BOIIPOCOB /IJIs1 OLIEHKU C)OPMHUPOBAHHOCTH
komnereniuu OK-10

1. [TonoXuTeIBHBIN TOYSHYHBIN 3apsa (1 = +2(0 W OTPULIATEILHBIN TOUCYHBINA 3apsia 1213
o )
J2=—Q HaxXoAATcs B IByX BEpILHHAX PABHOCTOPOHHETO TPEYroJIbHUKA C JJIMHOM

croponsl |. YkazaTh npaBuiibHOE HAalpaBJICHHE BEKTOPA HANPsDKEHHOCTH E
CO3/IaHHOTO UMH JIEKTPOCTATUIECKOTO TIOJISI B TPEThEl BEPIIMHE ITOTO
TpEyroiabHUKa (CM. PUCYHOK):

a)l 0)2 B3 N4 mn)s5 e6 x7 38 w9 k)10 m)ll
M) 12

2. YkaxuTe ypaBHEHHE, BbIpaxkaroliee TeopeMy ['aycca B aJIeKTpOCTaTHKE:

a)§|§d§:&; 6)§EdT=ZQi; B) § EdS = 0; r)§|§df=o;
S &€&y | &€&y S |

3. Ilo O6’LCMy mapa ¢ OHHH&KOBOﬁ BO BCE€X TOYKaX IJIOTHOCTBIO O = const " ” "

pacnpezeneH aekTpudeckuii 3apsia. [ap okpyxeH OeckoHEUHOMH € “
JMAJIEKTPUYECKOM CPEIoid, MMEIOIIEH TUAICKTPUIECKYIO IIPOHHUIIaeMOCTh €. Ha
paccTOSIHUM ' OT LIEHTpa Iapa (3a ero npejeiaMy) BeIMYMHA HAIIPSHKCHHOCTH “ "
3JIEKTPUYECKOTO IMOJIsI, CO3JAaHHOTO ATHM 3apsaoM, paBHa E. Eciu nomecTuth .
JAHHBIN 3apsHKEHHBIN 1ap B BakyyM (yOpaTh AUAIEKTPUK), TO TOJIE C BABOE i ” "
MeEHbIIIeH BeNMYMHON HanpshbkeHHOCcTH E/2 Oyner HaGmronaThCs B BaKyyMe Ha BJIBOE€ OOJIbIIEM
pacctosiHUU 2I' OT IeHTpa 11apa. Uemy paBHA TUAIIEKTpHUYECKas MPOHUIIAEMOCTh CpeIbl?

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

4. B anekTpuueckoi cxeme, MOKa3aHHOI Ha PUCYHKE,
R, =R, =R, =100Mm, ¢ =10B, ¢, =20B, ¢, =30B. Buyrpennue

COTPOTHBIICHUSI UCTOYHUKOB TOKa paBHBI Hy/t0. Haliaute moaxoasmimii T Ry R, Rs
o 3 7
3aMKHYTBIM KOHTYp LI U ONPEEINTE HANPABICHUE U CUITY TOKA, e

IpOTEKaroIIero uepes pesucrop R,, ecnu uepes pesucrop R, mporekaer Tok 2 A crpaBa HaJeBo, a
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gyepes pesucTop R, mpoTekaer Tok 2 A CHU3Y BBEPX.

a) 1 A; cipaa HasteBo;  0) 1,5 A; cripaBa HanieBo;  B) 0,5 A; cripaBa HajeBo;
r) 1 A; cneBa HanpaBo; 1) 1,5 A; cieBa Harpaso; e) 0,5 A; cripaBa HaJleBO;
) TOK PaBEH HYJIIO;

5. [1o ToHKO# OECKOHEYHO AITMHHOW HWJIMHIPUUECKON OBEPXHOCTH paanyca R paBHOMepHO ¢
IIOBEPXHOCTHOM IUIOTHOCTBIO G PACIpPECIICH dIEKTPUUECKUM 3apsal. pyrue 3apsiibl
orcyTcTByIOT. OOBSICHUTE, KaK HAUTH 3aBHCUMOCTH IMTOTEHIIHAIIA SJICKTPOCTATHIECKOTO TMOJISt ¢ OT
paccTosiHUA ' 10 OCH JIaHHOM IMOBEPXHOCTH, €CJIM U3BECTHO, YTO BEIMUMHA IIOTEHI[MAJIa HA OCU
WIMHAPUIECKOH MMOBEPXHOCTH paBHA ¢, . [IpuBeauTe hopMyiny 3TOI 3aBUCHMOCTHU U MIOCTPOUTE

IPUMEPHBIN rpaMK 3aBUCUMOCTH @ =@(r) Ipu 0<r <.

6. Kimrou K mepeBosT u3 mosioxkenust “1”° B moyioxxkenue “2”, 3aMbIkas 00KJIaIKn
3apsiauBLierocs ot ucrounnka JJIC € xoHaeHcaTopa ¢ éMkocThio C yepes
conpotusiieHne R. Kak MO>XHO BBIUMCIINTD TOK, TEKYIIUN yepe3 koHeHcaTop? Kak
3TOT TOK OyneT 3aBuceTh OT BpeMeHu? Hapucyiite nprumepHslii rpaduk 3aBUCUMOCTH l—{ —
3aps/ia Ha KOHJIEHCATOpe U TOKA, TEKYILETO Yepe3 KOHAEHCATop, OT BpeMeHH. OTBET

000CHOBATh U MOATBEPAUTH (GOPMYJIaMHU.

Pl
Io

7. B skcriepuMeHTe NepBOHAYAIbHO HE3apsKEHHBIM METaNTnYeCcKuil \weTann
crepkerb ACB momHocsT k 3apspkenHomy teny (1). Tlocne atoro R :{:IB
CTepKeHb pa3aessatoT Ha e yactu AC u CB, KoTopbie pa3ensior, 1 A C
MIEPEHOCSAT pa3/ieJICHHbIC YaCTH Ha OYEHb OOJIBIIOE YIalleHUE OT 2) MeTann U meTann
3apspKkeHHOTo Tena (2). BelckaxkuTe cBOe MHEHHE O TOM, KaKOi A b ¢t B
JOJI’KHA OBITh Pa3HOCTh MOTEHIIUAJIOB @p —¢g B TOukax A u B Ha

KOHILIaX CTEeP’KHA 0 pa3jeieHus (BepXHUN PUCYHOK) U TIOCTIE pa3/iesICHUs U MepeMeIleHus
(HKHUN pucyHOK). OnpenenuTe NpUYUHBI BOBMOKHOTO U3MEHEHUS BETUUUHBl ©p — (g WU

OTCYTCTBHUSI 3TOTO M3MeHeHus. OTBeT 000CHYHTE (HU3NUECKUMU 3aKOHAMU U MPUHIUIIAMH.

8. Mex 1y IJIacTHH MJIOCKOTO KOHACHCATOPa, OAKIIOUEHHOTO K HCTOYHHUKY ITOCTOSTHHOM c
DOJIC &, HaXOIUJICA OJTHOPOIHBINA TUAJIEKTPUK C TUAICKTPUUECKON MPOHUIIAEMOCTHIO €. ¢
ITpu 3TOM EMKOCTh TaKOTO 3aI0JIHEHHOT0 KOHaeHcaTopa Obuia paBHa C. Beickaxkute ceoe  C L[,
MHEHHE O TOM, OyZIeT JIU AUDJIEKTPUK BHITAIKHBATHCS AJICKTPUUECKUMH CHIIAMH U3
KOHJICHCATOpa WX HET, ¥ KaKylo padoTy Ha/I0 COBEPIIUTh, YTOOBI YIATUTh AUIESKTPUK U3
KoHJeHcaTtopa? OTBeT 000CHOBATH C MOMOIIBI0 (PU3NUECKUX 3aKOHOB U MPUBECTU HOPMYIY Ui
Takoi paboThl, BRIPAXKEHHYIO Uuepe3 BeIu4nuHbl &, C U €.

9. BKCHepI/IMeHTaTOp MMPOTAHYJI IBA TOHKHX IMapaJlJICJIbHBIX ITPOBOJAA HA /I\ }é
MaJIOM paCCTOSAHUU | APYr OT Apyra U HNpoIryCcKacT 110 IIpOoBOAAM TOKHU B /
Pa3HBIX HAIIPABJICHUAX, KaK [IOKA3aHO Ha pPUCYHKEC, CUUTAs, YTO d/ ;:I

pa3HOHANpPaBJIEHHbIE TPOBOJHUKH C Pa3HOHANPABIEHHBIMU TOKAMH

MPUTSAHYTCS IPYT K JAPYTy U MOKHO, 3Hasi UX MAcCy U CHIIy MPUTSKEHUsI, HATH BpeMs, 3a KOTOpoe
IIPOBOJHUKU COMKHYTCSI M TOKU MCUE3HYT. BhICKa)knUTE CBOE CyXIECHHE O IPABOTE WM
OLIMOOYHOCTH 3aKIIOUEHUS dKcriepuMeHTaropa. O60CHYITe CBOM BBIBOIbI C TOMOUIBIO
(U3NYECKUX 3aKOHOB, U C TIOMOUIBIO GOPMYJT ONIpeeTUTe BEIUUNHY U HallpaBICHHUE CHUII,
JEUCTBYIOLINX Ha €IMHUILY JJTMHBI TPOBOTHUKOB.

10. B 11enb 3I€KTPUYIECKOTO KOJIEOATENLHOIO KOHTYPa BKIIIOYEHA BHENHSAS o L R
nepemennas DJ[C ¢ MKINYECKOI YacTOTOM . MeHsis 3Ty YacToTy, E HWW‘%'_—I
OTIPEJIENUIIN, YTO MAKCHMAJbHAs BEMYMHA aMILTUTY/Ibl HANPSOKEHUS Ha ~Eocos ot

KOHACHCATOPC C moJIydacTCs, KOorla o= ®; , a MAKCUMAJIbHas aMIIIMTYy/ld TOKAa B €A — IIPH ® = ®, ,
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npUYeM o, —o, = o, / 2. Kak HaiiTu cooTHOEHHE Mexx a1y mapamerpamu tenu R, L u C mpu stom

ycnoBun? Beipasute emkocTh koHneHcatopa C uepes conporuienne R 1 uHAyKTHBHOCTH L
KaTymkd. OTBeT 000CHOBATH M MOATBEPIUTH (hopMyTamMu
IlepeyeHb KOHTPOJILHBIX 32/JaHUI M BOIIPOCOB /115 OLEHKHU c()OPMHUPOBAHHOCTH
komnerenuun IK-22

1. IlonokuTeNbHBINA TOYSUHBIN 3apsi (1= +2( W OTPULATEIHHBIA TOUCYHBIHN 3apsi 12
02 =—(0 HaxXOJATCS B IBYX BEPIINHAX PABHOCTOPOHHETO TPEYTOJbHUKA C JUIMHOU
cTopous! |. YKasaTs IpaBUiIbHOE HANIPABJICHHE BEKTOPA HAMPSKEHHOCTH E
CO3JJaHHOTO UMU IEKTPOCTATUYECKOTO I10JIS B TPETHEU BEPILINHE 3TOTO
TpeyrojbHUKa (CM. PUCYHOK):

ayl 6)2 B3 N4 ms5S e6 x)7 3)8 w9 k10 mn)ll
M) 12

2. YkaxuTe ypaBHEHHE, BhIpaxkaroliee TeopeMy ['aycca B 3JIeKTpOCTaTHKE:

a)§|§d§=&; 6)§I§dT:&; B)§Ed§=o; r)§Edr=o;
S &€&y | &€&y S |

3. [To oOBemy mapa ¢ 0AMHAKOBOK BO BCEX TOUKAX IUIOTHOCTHIO 0 = CONSt w oo

pacmpeneneH ekTpudeckuit 3aps. [lap okpyxeH 6eCKOHEIHOM e ”
JTUBIEKTPUYECKON Cpeoil, UMEIOIIEN TUANIEKTPUUYECKYIO TPOHUIIAeMOCTh €. Ha
paccTosTHUU ' OT IIEHTpa IIapa (3a ero npejeiaMu) BeIMUNHA HAMTPSHKEHHOCTH ” "
AIIEKTPUYECKOTO OIS, CO3JaHHOTO ATUM 3apsaaoM, paBHa E. Eciu nomectuts P
JAHHBIN 3apsHKEHHBIN Map B BaKyyM (yOpaTh AUAJIEKTPHUK), TO TMOJIE C BIBOE " ” "
MEHbIIIEH BETMINHON HanpsukeHHoCTH E/2 Oyner HaOIr01aThCS B BAKyyMe Ha BABOE OOJIbIIIEM
paccTOSsIHUU 2I' OT LIeHTpa mapa. YeMy paBHa IUAJIEKTpUUECKas MPOHUIIAEMOCTh CPEIbI?

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

4. Ha pucyHke noka3zaHa KapTHHA SKBUITOTCHIIMAIbHBIX JTHHHMA
AJIEKTPOCTATUYECKOTO MOJIS M 3HAYCHUS MOTCHIIMAIA HA HUX. 3B
Otmeuensl Touku A, B, C u D. MI3MeHeHne BETMYHUHBI CKOPOCTH |
IIEPBOHAYAILHO TTOKOUBIIEHCS 3apsHKEHHOM YaCTHIIBI 1101 \
JNCHCTBUEM 3JICKTPOCTATUYECKOTO TI0JI UMEET HauOOJIbIIee \ \
3HAYCHUE MPU TEPEMEIICHIH YaCTHIIbI: N
a) u3 Touku D B Touky B;  6) u3 touku D B Touky C; AN
B) u3 Touku D B Touky A; 1) u3 Touku C B TOuky A; N

5. Tlinockuii 3apsKeHHBIN a) =
KOHJIEHCATOP C 3apsiioM ( Ha P T T
MeTaNIMUECKUX 00KIagKax > Lt 49 @/ @, = ;;j
3ar0JIHEH JUAJIEKTPUUECKOM

CPEAOU C AUIIEKTPUUYECKOU = -i-i-q -T- -9 == -"=9 ==
MIPOHUIIAEMOCTBIO £ =2 U P

HaXOJHUTCS B BaKyyme. BriOepuTe prCyHOK ¢ MpaBUILHBIM HANPaBIEHUEM JIMHUIN BEKTOPa

MOJIApU30BaAHHOCTH P:

6. 3J'ICKTpI/I‘IeCK06 II0JI€ CO3J1aHO 3apsaaoM (, MOMEIIEHHBIM Ha IIACTHHEI

r ~
— I
ILJIOCKOTO KOHJIeHcaTopa. UTO MOKHO CKa3aTh O 3HAKE MHTErpaja UjE -dr or !

g+ ++ +'+ ++

HaNpspKEHHOCTH 3TOTO TOJISI [0 3aMKHYTOMY KOHTYpY, TIOKa3aHHOMY Ha
PHUCYHKE IITPUXOBOM JIMHUEH (YKaKUTE NMPaBUIIbHOE YTBEPKICHUE):
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a)mEdF>0; G)mﬁd?<0; B)gjédrzo; r)mEdr:oo;

1) HEJIOCTaTOYHO JIAHHBIX;

7. B1oJib IAIMHAPHYECKOTO METAJUIMUECKOT0 MPOBOJIA paauyca I, y4acTOK KOTOPOro JAIHHbI L

HUMECT COIMMPOTHUBJICHUC R, CO3aHO CTOPOHHEC CTALITMOHAPHOC SJICKTPHUUCCKOC I10JIC C

Hanpsok€HHOCTRIO E. Onpenenute u ykaxure GopMyiTy A TUIOTHOCTH TOKA, BBI3BAHHOTO STHM
7r’RE . 7r’E . 7r’R LR

i . EL
. - 1 6 ! ’ ! - T ’
nojem:. a) | 1 ) ] RL B) ] R r) J EL n) ] =

€) Ipyrou OTBET,

8. I[Ba OJHOPOJHBIX HUJIMHAPA U3 OJUHAKOBOI'0 MaT€puraia NOAKIHOUYCHBI
mapajjiCJIbHO K HCTOUYHHKY IMOCTOSAHHOT'O HAITPSXKCHUA. YTt0 MOKHO CKa3aTh O
COOTHOIICHUH MEKAY BCIIMUNHAMU IUIOTHOCTEH TOKA B OUIIMHAPC Aus HUIIMHIOPEC B?

a) Ja<ls 0) j,= g B) Jo> I T') UCXO/Isl U3 PUCYHKA, HEJIB3S

CKa3aTh OMPEENIEHHO (HaJ0 3HaTh TOUHOE COOTHOLLIEHNE MEXy JUIMHON U IJIOIA/IbI0 HUINHIPA).

9. B HeKOTOPO¥ 3aMKHYTOH IIENH CYIIECTBYET YIaCTOK,

COCTOSIIIMMN U3 TPEX PE3UCTOPOB, COEMHEHHBIX A4 H% B 30v ¢ 4 OMH_}D
IIOCJEeN0BATENbHO. B Toukax coequnenus pe3nctopo A n C P-2B ©=5B

A
M3BECTHBI NOTEHIUAIBI @, U @ (cM. puc.). PazHoCTh ¢
NOTEHIUAIIOB (- PABHA... a)—4,2 B; 0) 7 B; B) —7 B; r) 4,2 B;

10. B snexTpudeckoii cxeme, oKa3aHHOW HAa PUCYHKE, €
R,=R,=R,=100mM, ¢ =10B, ¢, =20B, ¢, =30B. Buyrpennue m
COIPOTHUBJICHHS] ICTOYHUKOB TOKa paBHbI HYJI0. HaiianTe moaxoasuuii T R,
o 3
3aMKHYTBIM KOHTYD IIETIH ¥ OTIPEICINTE HAMPABJICHUE U CUITY TOKA, —
IPOTEKalOIIEero uepes pesucrop R,, ecnu depes pesucrop R, mporekaer Tok 2 A cnpaBa HaleBo, a

yepe3 pe3ucTop R, mpoTekaer TOK 2 A CHHU3Y BBEpX.

a) 1 A; cipaBa HaneBo;  0) 1,5 A; cipaBa HasieBo;  B) 0,5 A; cripaBa HaJleBO;
r) 1 A; cneBa HanipaBo; 1) 1,5 A; cieBa HampaBo; e) 0,5 A; cipaBa HaJIeBO;
) TOK paBeH HYIIIO;

IlepeyeHb KOHTPOJIbHBIX 32/IaHUI M BONIPOCOB /sl OlleHKN ¢()OPMUPOBAHHOCTH

4 cemecTp

IlepeyeHb KOHTPOJILHBIX 321aHUI U (MJIM) BONIPOCOB /IJIf1 OlleHKN ¢)OPMHUPOBAHHOCTH
komnerenuun OK-10

1. Ha Henpo3payHyto nperpany ¢ AByMs Y3KMMH MapajieIbHbIMUA

AN
POPE3sIMH, HAXOIAIIUMHUCS Ha pacCcTOsHUU 0 APYT OT Apyra, majaer A
HOPMaJIbHO MOHOXPOMATHYECKUH CBET C IUIMHOM BOJIHBI A. 3a TIperpagon M=
Ha OoJibIIOM yzaaneHuu L0 d pacrosioxkeH skpaH. [Toka3zarens e
IIPEIOMIIEHUS TPO3PAYHOM Cpebl MeX Ay HUMHU paseH N. [Tpu A

OJIHOBPEMEHHOM YMEHBIIIEHUH [T0KA3aTeNs MpeJoMiIeHus N B 2 pa3a u
YMEHBIIEHUH paccTosiHu L B 2 pa3a mmpuHa uHTeppepeHInOHHbIX
noJsioc AX Ha 3KkpaHe (BbIOEpHUTE OTBET):

a) yMeHbIIaeTcs B 4 pasa; 0) ymeHbIaeTcs B 2 pasa; B) HE U3MEHSETCS,
I') yBEJIMUUBAETCA B 2 pasa; 1) yBENUUUBaeTcs B 4 pasa;
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2. MOHOXpOMAaTHYECKHUA CBET MaJAaeT U3 BO3IYIIHON Cpeibl HOPMAIbHO BO3AYX
Ha TUIOCKYIO NPO3PAuHyI0 MBUIBHYIO TieHKy Tommmel d ¢ nokasarenem ) | | | T4 | | | U
N

npesnomiieHus N = 1,33, HaXoAs1IyI0CS Ha CTEKIIE C IMOKa3aTeIeM
npenomienus Ne = 1,5. UaTepdhepeHInoHHbBI MAaKCUMYM IS
OTPaXCHHOTO OT MBUIFHOM IIJICHKU CBETA HAOJFOIAETCsl B TOM CiIydae,
KOT'/Ia JUTMHA BOJIHBI A ITAJAIOIIETO CBETa paBHA (YKaXKHUTE MPaBUIBHBIN OTBET, eciiu M =1, 2, 3, 4,

).
2dn dn 2dn 2dn 2dn 2dn 2d
—3 6) —; < s ; :

2 m ) m ") r) A m+1/2 ) m+1/2 %) n(2m-+1)

$d MblfibHas nfaeHka N §
{” cTekno ~ N~
o ” 7

”

m (2m+1)’
3. Ha au¢pakiimoHHy0 peeTKy ¢ MOCTOSHHOM perieTky d ¥ MHUPUHON KaX IO IIeu a majaet
MOHOXPOMATHUYECKUN CBET C JUTMHOW BOJHBI A. 32 PEIIETKOM YCTAaHOBJIEH dKPaH, HA KOTOPOM
HaOmrogaercs uatepdepeHinonHas kaptuaa. CiekTp M—ro mopsijKka Ha TOW KapTHHE HE BUJICH,
MTOCKOJIbKY €T0 TOJIOKEHUE COBIAAET C MOJOKEHNEM NU(PaKIIMOHHOI0O MUHUMYMa Ha IIeJu.
[MocrosinHyro penietku d YMEHBIIAIOT, He MeHss A U . [Ipu 3ToM (YyKa)XuTe MpaBUIbHOE
YTBEPKICHUE):
a) CHEKTp M—TO MOpsAIKAa CMECTUTCS OT LIEHTPA UHTEP(PEPEHIIMOHHON KapTUHBI U CTAaHET BUJIEH;
0) cHekTp M-—ro MopsjaKa CMECTUTCS K LIEHTPY UHTEP(PEPEHIIMOHHON KapTUHBI U CTAaHET BUJIEH;
B) CIIEKTp M—Tro MOpsi/IKa MO-MpexKHEMY He OyJIeT BUACH, TOCKOJIbKY MOJIOKEHUE
TU(PPaKIMOHHOTO MUHMUMYMa Ha IIeJIN He U3MEHUTCS;
I) CHEKTp M—ro Mopsaka Mo-npexHemMy He OyaeT BUICH, TIOCKOJIbKY HE MEHSETCS JUTMHA BOJIHBI
MaJaoIEero CBETa;

4. Ha mudpakimoHHYIO penieTKy magacT HOpMaJIbHO 1
MOHOXPOMAaTHUYECKUI CBET. 3aBUCUMOCTh

WHTCHCUBHOCTH | CBeTa, mpoIeaniero 3a penerky, oT

CHHYCa yIJIa OTKIIOHEHUS ¢ T0Ka3aHa Ha pucyHKe. Bo ] H L, gsine
CKOJIBKO pa3 U3MEHSTCSI PACCTOSHUS MEXKTY 0
UHTEPPEPEHIIMOHHBIMU MAKCUMyMaMHU (CIIEKTPaMH) Ha 3TOM PUCYHKE, €CITH IMOCTOSHHYIO PEIIECTKH
YMEHBIINUTH B 2 pa3a, a JUTMHY BOJIHBI MAAI0IET0 CBETa YBEINYHTD B 2 pa3a (yKaKUTe
MIPABHIILHBIN OTBET):

a) yBenuyarcs B 4 paza; 0) yBenudyarcs B 2 pa3a; B) HE UBMEHSATCS;  T') YMEHBIIATCA B 2 pasa;
1) yMEHBIIIATCs B 4 pasa;

5. Ha mudpakiimoHHYO pemieTKy najaaeT Myd0K MOHOXpoMaTuueckoro ceeta. [llupuna myuka AS
paBHa MUpUHE TU(PAKIIMOHHON pelIeTKU. 3a peIeTKol Ha yIalleHHOM 3KpaHe Habmoaaercs
uHTephEpEHIIMOHHAs KapTHHA, H300pakKeHHas! Ha pUcyHKe. YTO POM30UIET C 3TOM KapTUHOM,
€CITU IIUPHUHY A S TMAaJaroIIero Ha PenieTKy IMydka CBETa YMEHBIIUTh BIBOC (YKAXKUTE MPABHILHOE
yTBEpPXKACHUEC):

a) IIWPUHA IVIABHBIX HHTEP(EPCHIIMOHHBIX MAKCUMYMOB YMEHBIIIUTCSI

0) MmMpHUHA INIaBHBIX UHTEPPEPEHIIMOHHBIX MAKCUMYMOB HE U3MEHUTCS

B) IIMPHHA INIaBHBIX HHTEPPEPEHIIUOHHBIX MAKCUMYMOB YBEIIUYUTCS

r) uHTep(hEepeHIIMOHHBIE MAKCUMYMbI Pa3ABUHYTCS OT LEHTpa HHTEP(PEPEHIIMOHHON KapTHHBI

1) uHTep(depeHIIMOHHBIE MAKCUMYMBI CABUHYTCS K LIEHTPY UHTEPHEPEHIIMOHHOM KapTHUHBI

6. Ha ToHKYIO IIIEHKY U3 MPO3PayHOro MaTepuana ¢ noKa3arelnem Genuii caeT
IpeoMIIeHHUs N, HAXOAILYIOCS B BO3yX€, 1aJaeT CBEpXY OCIblil CBET. Vibdvy /IJ' RERE
ITpu 3TOM Ha NOBEPXHOCTH IUIEHKU HAOIIOAAI0TCA 7, .,

(3 \
I/IHTep(bepeHLII/IOHHLIe II0JIOCHBI. HBCTOB&H OKpacCKa yJacCTKa KaXJ1I01 U3

M0JIOC MEHSIETCS] B HAIIPABJICHUH CIIPaBa HAJIEBO, YKa3aHHOM CTPEJIKOM Ha PUCYHKE CIIEIYIOIINM
o0Opa3oM (BbIOEpHUTE OTBET): a) 3eJeHas— CUHS—KeNTasi—OopaHKeBas;
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0) 3eneHas—KeNTas—O0paHKeBas—KpacHas; B) OpaHXeBasi—IKeJTasi— CHHSsI—3eJIeHas;
T') XKeNTass— roaydas— 3ereHas— CHHSIS,; 1) KpacHasi—OpaHKeBasi—KeNTas—3eJIeHas;
€) HaOJIFOal0TCs Yepeayroluecs: OeNbie U TEMHBIC TIOJIOCHL;

. . bl 17| CBSTA I~ N~ 1
7. MoHOXpOMATH4eCKHii CBET C JUIMHOH BOTHBI . PACTIPOCTPAHSETCA B VALV AN ;
CTEKJIE C ITOKa3areseM npenomiaeHus N = 1,5 u nagaer HOpMaJlbHO Ha E d BO3AYX §
TOHKYIO BO3IYIIHYIO IIPOPE3b-TIPOCIONKY TOIIIUHEL 0. YcaoBuem { _cTekno ~ N~ “)
MHTEPPEPEHIIMOHHOTO MAaKCUMyMa [T OTPaKEHHOTO OT IPOPE3U CBETa

Oyzet (BpIOEpHTE IPABUIIBHBIN OTBET, €CIIH M — LEJI0E 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;

8. Ha a) I 6) I
TU(PPaKIHMOHHYIO
PeLIeTKy najiaer o o
MOHOXPOMAaTUYECKUN 0 0
cgerT. [IpaBunpHOM
KapTUHOU B) I ") I
pacnpeneneHus
WUHTEHCUBHOCTH | P P
0 0

CBeTa, MPOIIEAIIEro
3a pemeTKy, OT yria OTKJIOHEHHS () OT HAMPABJICHUS MMaIAl0IIETo cBeTa OyAeT (BriOepuTe
MPaBUILHBIN PUCYHOK):

9. ToyeuHbIH UCTOYHUK S MOHOXPOMATHUYECKOTO CBETA C JIJTMHOM BOJIHBI A
HAXOJUTCSI HA PACCTOSTHUU a OT HEMPO3payHO IIIOCKOH mperpajbl ¢
MIPOpPE3aHHBIM B HEW KPYIJIBIM OTBEPCTHEM pajuyca I, a mapauieabHbIi SKpaH
3aKperyieH Ha paccTostHuM L 3a nperpanoi, npuueM r <+/Lx . IIpu usMeHenun
paccTtosiHug & ocBenleHHOCTh Touku O skpaHa (Jiexarel, Kak 1 ICTOYHHK
CBETa S, Ha OCH OTBEPCTHUSA) TO CTAHOBUTCS OOJIBILION, TO YMEHBILIAETCS A0 HYJIS.
C nomo11k0 3aKOHOB (PU3UKH MOJIyduTe GOPMYIY AJIsl TAKOTO PACCTOSHUA 8, HAUUHAs ¢ KOTOPOTrO
OCBEILIEHHOCTh B Touke O mepecTaéT “Murath”’ ¥ HaYMHAET HEMPEPHIBHO YMEHBIIATHCS.
OO6mbsacuute Bam BeiBoJ. B Kakyto cTOpOHY HaJ0 IBUTaTh HUCTOUYHUK CBETA S, U3MEHSSI PACCTOSHUE
a, 4TOOBI MOJIYYUTh MOHOTOHHOE U3MEHEHHUE OCBEIICHHOCTH — BJIeBO WM BIpaBo? OTBET
000CHOBATE.

10. HBa OJJMHAKOBBIX ITOJIApOHAA (BTO TOHKas IIPO3pavHasd MJICHKa-TIOJIAPU3aTOpP, MPOITYCKAIOIIAasa
HHOCKOHOJ’IHPHSOB&HHHﬁ CBCT) PAacCIIOJIOKCHBI TAK, YTO HC IIPOITYCKAKOT HaI[aIOIJ_IHﬁ Ha HUX JIy4

CCTCCTBCHHOI'O COJIHCYHOI'O CB€TAa C MHTCHCUBHOCTBIO |0 , 1 paCHOHO)KeHHLIﬁ 3a M[oJsipongaMu

JETeKTOp He PUKCUPYET cBeTa. BhICKaknTe cBO€ MHEHHE O TOM, MOXHO JIH, HE I0TParuBasich 10
3THX MOJIIPOUJIOB, TIOMECTUTH MEXAY HUMH TPETHIA MOJISIPOU]I TaK, YTOOBI CBET BCE K€ MPOIIIEN B
nerektop? [IpuBenuTe 060CHOBAaHHBIE APTYMEHTHI B MOJIH3Y BO3MOXKHOCTH MM HEBO3MOXKHOCTHU
nporyckanus cBeTa. Eciu Bce e 3T0 BO3MOXKHO, IPEIOKHUTE CIIOCO0 pa3MelIeHUs! TPETHEro
MOJISIPOU/IA TaK, YTOOBI MPOIIEANINI B IE€TEKTOP CBET UMEN MAaKCUMAaJIbHYIO HHTEHCHUBHOCTD U
HAWJIUTE BEIMUYUHY dTOM MaKCUMAIIbHOM MHTEHCUBHOCTH.

IlepeyeHb KOHTPOJIBHBIX 3aJaHUH M (MJIM) BONIPOCOB /ISl OLIEeHKU ¢(OPMUPOBAHHOCTH

komnerennun IK-22

1. MukpoyacTuiia HaxX0IMTCA B CTALIMOHAPHOM MOTEHIIUAIBLHOM T0JIe, B KOTOPOM UMEET

NMOTCHIHUAJIIBHYIO DQHCPTUIO U (X) , 3aBUCAINYIO OT OJIHOH KOOpPJAUHATHI X. ITonnas OHEPTUA YaCTULIbI
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paBHa E, a €& COCTOSIHME ONMCHIBACTCS BOMHOBO# (ynkumeit y(X). Ecmn 71 =1, 055-10~3* Ik - ¢,

TO MacCy M YacTHUIbl MOKHO BBIYMCIIMTh U3 COOTHOIICHMS (yKa)KI/ITe HpaBI/IHBHLIf/’I OTBCT)I

ome P g 2EU(0) ¢
2(E-U(x)w(x) dx? PPy(x)  dx?

5 M= e v(). iy (x) .
2(U(x)-E)w(x) dx? ' 2(E-U(x))-d?y(x)/dx?’

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

2. BonHoBast pyHKIHA \V(X) = Aexp(ikX) , T1e A 1 K — TIOCTOSTHHBIE BETMYUHBI, | — MHIMAas

€/IMHHUIIA, OTIMCHIBAET COCTOSIHUE MUKPOUYACTHIIBI B TOM Cilydae, KOrja €€ NoTeHIMalbHas SHEPrus
nMeeT BUJ (YKaKUTE IPABUIBHBIA OTBET):

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

€) HEeT IPAaBUJIbHOTO OTBETA;

3. CocTostHEE MUKPOYACTHIIBI, TBIKYIIEHCS B OTPAHUICHHOM [IEHTPAITBHO-CUMMETPUIHOM IIOJIE,
o o 2
OTHCHIBAETCS BOJHOBOM (DyHKIIMEH ( r) = Ar©, rme A — KOHCTaHTa, a I — PacCTOSTHUE JI0

LHEHTPaTbHOU ToukH. OTHOIIIEHHE MJIOTHOCTH BEPOSITHOCTU OOHAPYKEHUS YaCTULIBI B TOUKE C
KOOPJIMHATON I K INIOTHOCTH BEPOSITHOCTH €€ 0OHAPYKEHHs B TOUKE I) PABHO (YKaKUTE

MPaBUIILHBIN OTBET):
r ° r 4 r 2 r 2 r ! r °
2 2 2 1 1 1
a|l—1; O|—|; B) | — | ) 1; nD|i—1: ©|—|5 ®|—|;
n 5 rn ra ra 2
3) HET IIPAaBUJIIBHOI'O OTBETA,

4. Ecnu paanyc N-it 60pOBCKOM AIIEKTPOHHON OPOUTHI B OJHOIEKTPOHHOM aTOME PaBeH YeThIpeM

paanycam nepBoit 60pOBCKON OPOUTHI, TO OTHOILLIEHUE ‘Ll‘ / ‘ Ln‘ BEJIMYMHBI MOMEHTA UMITYJIbCa

3JIEKTPOHA, HAXOIAIIETOCs Ha IEPBOM OpOUTE K BETMYMHE MOMEHTA UMITYJIbCa 3JICKTPOHA,
HAXOJIAIIErocs Ha N-i opOuTe, paBHO (YKQKHUTE PABUIbHBIN OTBET):

a) 0,125; 0) 0,25; B) 0,5; r) 1; n) 2; e) 4; K)

5. Ha mudpakimoHHY0 pEelIeTKy NajaeT Myd0K MOHOXpoMaTHueckoro cBeta. lllupuna myuka AS
paBHa MUpUHE TU(PAKIIMOHHON peUIeTKU. 3a PEeIETKON Ha yJaleHHOM dKpaHe Habmoaercs
uHTephEpEHIIMOHHAs KapTHHA, U300paKCHHAs: Ha PUCYHKE. UTO MPOM30MIET C 3TOM KapTHHOM,
€CITU IIUPHUHY A S TMAaJaroIIero Ha PelieTKy IMydka CBETa YMEHBIIUTh BIBOC (YKAXKUTE MPABHILHOE
yTBEpXKACHUEC):

a) IIMpPUHA ITIaBHBIX HHTEPHEPEHINOHHBIX MAKCUMYMOB YMEHBIIUTCS

0) MmMpUHA ITaBHBIX UHTEPPEPEHIIMOHHBIX MAKCUMYMOB HE U3MEHHUTCS

B) IIMPHHA [VIABHBIX HHTEPPEPEHIIUMOHHBIX MAKCUMYMOB YBEIHUUTCS

r) uHTep(hepeHIIMOHHBIE MAKCUMYMbI Pa3ABUHYTCS OT LEHTpa HHTEP(PEPEHIIMOHHON KapTHHBI
1) uHTep(depeHIIMOHHBIE MAKCUMYMbBI CABUHYTCS K LIEHTPY UHTEPHEPEHIIMOHHON KapTUHBI

6. Ha ToHKYIO MIIEHKY U3 IPO3pavyHOro MaTepuala ¢ IokasaTeiaeM 6EnbIli CBET
IpeoMIICHHUs N, HAXOIAIIYIOCS B BO3yX€, 1afaeT CBEpXY OCIblii CBET. Vhbdey /,LJ, RERR
ITpu 3TOM Ha NOBEPXHOCTH IJIEHKU HAOIIOAAI0TCA 7, .,

~ \
I/IHTep(I)epeHLII/IOHHLIe II0JIOCHBI. HBCTOBaﬂ OKpacCKa y4acCTKa KaXJI01u U3
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II0JIOC MEHSETCS B HAIIPABIICHUH CIIPaBa HAJIEBO, YKa3aHHOM CTPEJIKON Ha PUCYHKE CIIEAYIOIHUM

00pa3oM (BbIOEPHUTE OTBET): a) 3eJIeHass— CUHSAS—KeITasi—OpaHKeBas;
0) 3eneHas—KeNTas—O0paHKeBas—KpacHas; B) OpaHKeBasi—IKeNTasi— CUHSsA—3eJICHas;
T') XKeNTass— roaydas— 3er1eHas— CHHSIS; 1) KpacHasi—OpaHKeBasi—IKeNTas—3eJIeHas;

€) HaOJIFOal0TCs Yepeayrouecs 0enbpie U TEMHBIC TIOJIOCHL;

. . Wl 7] CBETA~ N |
7. MoHOXpOMATHUECKHUii CBET C JUIMHO BOJHBI & PACTIPOCTPAHSETCA B VALV AN g
CTEKJIE C MMOKa3aTeseM MpeoMiieHus N = 1,5 W majgaeT HOpMaabHO Ha e id BO3YX §
TOHKYIO BO3IYIIHYIO IIPOPE3b-TIPOCIONKY TOIIUHEI 0. YcaoBuem { _cTekno ~ N~ “)
UHTEPHEPEHIIMOHHOTO MAKCUMYMa JUTSl OTPAKEHHOTO OT IPOPE3H CBETA
Oyzet (BpIOEpHUTE IPABUIIBHBIN OTBET, €CIIH M — LEJI0E YUCIIO).

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

8. Ha a) I 6) I
TU(PPaKIHOHHYIO
pelIeTKyY najaeT o T ¢

MOHOXPOMAaTHYECKHUU 0
cgert. [IpaBunpHOM 1

KapTUHOU B) ") I

pacrpeneneHus W H H

WUHTEHCUBHOCTH | P P
CBETAa, IIPOLIEIIETO 0 0

3a pemeTKy, OT yria OTKJIOHEHHS (p OT HAIPAaBJICHUS I1aJIal0IIEro cBeTa OyaeT (BhIOepuTe
MPaBUIILHBIN PUCYHOK):

0

9. Ha nudpakmonHyro pemeTKky majaaet Oenblid CBeT cO BCeMH JJIMHaMK BoJIH. Ha akpane,
PacIoyI0KeHHOM 32 TU(PAKIIMOHHON PEIIeTKOM, BOIM3M 1eHTpa O MHTEePHEPEHIITMOHHON KapTHHBI
HaOJTFOIAk0TCSI MAKCHMYMBI OCBEIICHHOCTH (CIIEKTPHI M —T0 mopsiaka). C yBeTHueHHEM MOpsaKa
criekTpa m (BbIOEpHUTE MPABUIBHOE YTBEPIKICHUE):

a) ero HmHpHUHA PaCcTeT, a IPKOCTh OCTAETCS HEM3MEHHOM

0) ero mupHHA OCTAETCS HEU3MEHHOM, a IPKOCTh YMEHBIIAeTCs
B) €ro UWIMPHUHA U IPKOCTh HE U3MEHSIOTCS

I) ero HWKUpHUHA U IPKOCTh YMEHBIIAIOTCS

J) ero ImHUpUHA YBEIUYUBACTCS, a SIPKOCTh YMEHBIIAeTCS

10. MOHOXpOMAaTHYECKHUI CBET C IJTMHOM BOJIHBI A TIaJacT

HOPMAJILHO Ha IUIOCKYIO MPErpay ¢ MPOpe3aHHbIM OTBEPCTHEM cBeT

paauyca I (cM. pUCYHOK). 3a mperpajioi Ha yiaieHuu | —

yCTaHOBJICH MapalieNbHbIN 3KpaH. YTOOBI B LIEHTpE SKpaHa 0 u3- —> ¢ 0
3a M(paKLKK CBETA HA OTBEPCTHH HAOMIOAAIICS IMDPAKIMOHHBIH — ——= 7

MaKCHMYyM OCBEILEHHOCTHU, PACCTOSHUE | JIOJKHO OBITh PaBHO
(BBIOEpUTE MTPABUIIBHBIN OTBET, TI€ M- IIEJI0€ YUCIO0):

r2 r2 (2m +1) I’2 2mr2 nperpaja aKpaH
) ———xy 0o B = D ——; )
X(m+%)
2 m+ /) r?

(2m+1)2° A
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4. OueHoYHbIE cpeAcTBa (OLEHOYHbIEe MATEePUAJIbI) AJs IPOBEICHUSs
NPOMEKYTOYHOM aTTecTALMU 00y4aOIIMXCH (3AIUUTHI KYPCOBOH padoThI
(mpoekTa)) o AUCHUIINHE (MOXYJIIO)

3aHsATHS ~ YKa3aHHOTO THIIA HE MPEIyCMOTPEHbI OCHOBHOW  MPO(EeCCHOHAIBLHON
00pa3oBaTeIbHOM MPOTPAMMON.
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	е) другой ответ;
	9. 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;   ...
	10. 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  прот...
	а) 1 А; справа налево;      б) 1,5 А; справа налево;      в) 0,5 А; справа налево; (1)
	г) 1 А; слева направо;      д) 1,5 А; слева направо;       е) 0,5 А; справа налево; (1)
	ж) ток равен нулю; (1)
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