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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 MPEAIOKEHBI 00yJaromEeMycsl B paMKax TEKYIIEro
KOHTpOJISl YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTally MO AMCLUUIUIMHE (MOIYNI0). YKa3aHHbIE
KOHTPOJIbHBIE 3aJaHusl W (WIKM) BOMPOCHI IO3BOJISIIOT OLIEHUTh JOCTH)KEHHE OO0ydaroluMcs
IUIAHUPYEMBIX ~ PE3yJabTaTOB OOydYeHUs MO JUCUUIUIMHE (MOJIYNI0), YCTAHOBJIIEHHBIX B
COOTBETCTBYIOIIEH paboueil mporpaMme AWCHUILIMHBI (MOIYNs), a Takke CPOpPMHPOBAHHOCTH
KOMIIETCHIMI, YCTaHOBJIICHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKkTEpUCTHKE OCHOBHOM
npodeccuoHaTbHON 00pa30BaTENILHON POTPAMMBI.

[TonHple HaMMEHOBaHMSI KOMIETEHIIMH UM WHIUKATOPOB UX JOCTHKEHHS TPEICTaBJICHbI 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 32JaAHMH U BOIIPOCOB /IS OLIEHKH C()OPMUPOBAHHOCTH
komnerenuuu OIIK-1 (konrposmpyemsiii unankarop OIK-1.2)

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 CTpenikamu. I'padpuk 4,
WM3MEHEHHUSI BETUYUHBI (MOAYJIs1) €€ CKOPOCTH MPHUBEIEH

Ha puc.2. Ha puc.1 nokazaHo nojoxenue Touku M B M
MOMEHT BpeMeHHU 3. YKaKuTe 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-/_>l_5
120°

JieficTBOBaIa cuja oosabmas cuna F . I[Tocioe okoHuanust JIEUCTBUS CUJIBI TEIIO JIETUT p—)
noxa yriiom 120° x HaITpaBJICHUIO IIEPBOHAYAJIBHOI'O ABUKCHUA C UMITYJIBCOM,

BCJIMYMHA KOTOPOIro paBHA BCIMYUHEC IICPBOHAYAIIBHOI'O UMIIYJIbCA TCJIa: | 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 BeJIMYMHAaM cKopocTeil. Cpein 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 8 .
X) ,/—; 3) . — u)IpYyroi 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 : ; ;

X1 X X X X X X X X X2 X X
MMEET BCIOY a) 0) B) r) ) e)
OJIMHAKOBEIM, HE

3aBUCSIIHN OT TEMIIEPATyphl KOIDDUIIMESHT TETUTOPOBOTHOCTH. KOHITBI CTEpKHS
MOJIEPKUBAIOTCS TIpH pa3HbIxX TemmepaTypax T1 =400 K u T2 = 300 K. Ykaxxute npaBUIbHBIN
rpaduK 3aBUCUMOCTH BEJHYMHBI TUIOTHOCTH TMOTOKA TEILIa jo OT PaCcCTOSIHUS X BIOJb €r0 OCH:

IlepeyeHb KOHTPOJILHBIX 32JaHUH M BONIPOCOB IJIS1 OLEHKH C)OPMUPOBAHHOCTH
komnerenuuu OIIK-1 (konrposmpyemsiii unankarop OINK-1.8)

1. CrosBuias aBTOMAaIlIMHA HAUWHAET IBUTaThCs C yCKopeHueM a . [lepBbiit Z
(v} %
HabMoIaTeNb CYUTAET, YTO MPUYHMHOMN ITOTO SBJISETCA TPEHHUE KOJIEC O ﬁ‘

MOBEPXHOCTh JIOPOTH, MMOCKOJIbKY APYTUX CHUJI, TSHYIIUX aBTOMOOMIIb BIIEpe

HeT. BTopoii yBepeH B TOM, YTO TpPEHUE MOXKET TOJIBKO 3aTOPMO3UTh JBH)KEHHE aBTOMOOUJIS, HO
HUKaK HE YCKOPHUTh. BhICKakuTe cBOE MHEHHE O TOM, KTO U3 HaOmronarenei nmpas. OLeHnTe poiib
TPEHUs KOJIEC O JIOPOTY: OYAET OHO MPUYNHON YCKOPEHUS WK 3aMeIeHUsT aBTOMOOmIIsl. OTBET
000CHYITE C TOMOIIBIO0 (PU3NIECKUX 3aKOHOB B (POPMYIL.

2. B aTTpakimone 4eaoBeK JI0JDKEH OTBECTH TSKENBIN I1ap, MOABEIICHHBIA Ha

ITHYPE ¥ TOJIKHYTh €T0 TaK, YTOOBI BO BpEMsI BO3BPATHOTO JBWXKCHHUS IIIap COMII

KETJI0, CTOSIIIYIO MPSMO IO TOYKOH, B KOTOPOH IIHYP IMOJIBEIICH K MOTOJIKY

(mepen Kerjei CTOUT NMPENATCTBHUE, HE TMO3BOJIAIONIECE COUTh €€ TPSIMBIM YIapoM). N
O11eHUTh BO3MOXKHOCTh COMTH IIIApOM KETJII0 B TAKOM arTpakiuuoHe. Kak ciemyer

Toakath map? OTBeT 000CHYHTE ¢ TOMOIIBIO (PU3HUIECKUX 3aKOHOB U (HOpMYIIL.

S0 - - - — -

3. ®yr6oauct ObET eHabTH. B MOMEHT yapa Hora yrOosmcTa uMeer -
. v
CKOPOCTB V, @ Macca ObOIIEeH 0 M4y HOTH BO MHOTO pa3 00JIbIle MacChl /@ @e&

MsA4a. Hpe,[[J'IO)KI/ITC CHOCO6, HOSBOJ’IHI-OH.IHIZ C IIOMOIIIBIO 3aKOHOB MCXaHUKHU
HanTH CKOpPOCTh M:A4a IOCJIC yapa U HaﬁHHTe 9Ty CKOPOCTh.

4. ImeeTcst METaJUIMYECKHUI CTEP)KEHb, KOTOPBIH MOYKHO TIOJIBECUTH 32 KPIOUOK
Ha KoHIIe. JINHeWKH o pykol HEeT, HO UMeroTcs yackl. [IpennoxuTe npouenypy
OTIpeJieNieH s JJIMHBI CTEPXKHS C TIOMOIIbIO NMeroImuxcst yacoB. OOocHYyiiTe
MIpeI0KEHHYIO MpoIenypy hopmynamu, MO3BOISIOIIMME BBIYUCIUTH TPEOYEMYIO [UTHHY CTEPIKHSI.

5. B 1py6ky U-06pazHoro MmaHoMeTpa, COeTMHEHHOTO C COCY/IOM, 3aTUTa
KUAKOCTh C HEM3BECTHOM MIOTHOCTHIO p, . [[03TOMY MOXXHO U3MEPHUTH
pa3HOCTh YpOBHEH N KUAKOCTH B MAHOMETPE, HO HEJb3s ONPEICITUTh
Pa3HOCTH IaBIEHUI Ap =p, gh BHYTpHU U BHE cocynaa. C MOMOIIbIO
Hacoca H MoHO 3akadathk B cOCY/ BO3AyX Mo Oonbium naBieHueM. C
nmomoIkko kpaHa K M0OXHO OBICTPO BBITYCTUTH 3aKa4aHHBIN BO3IYX.
TepmomeTrp T MO3BOMSIET TOUHO OMPENEIUTH TEMIIEPATYPY BO3AyXa B
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cocyne. M3BecTHO, 4TO moka3aTelns anquadaTsl Bo3ayxa y=14, a atMoc(hepHOe TaBIeHUE PAaBHO
Pary - 1IPEITIOKHUTE TIPOLIEYPY ONPEACTCHHS IIIOTHOCTH p,, HEM3BECTHOM KHUIKOCTH C TIOMOIIBIO

JAHHBIX U3MEPUTENBHBIX TPUOOpoB. OOOCHYIITE MPEATIOKEHHYIO TPOLEAYPY POpMyliamMH,
MI03BOJISIFOIIIMMHU BBIYUCIIUTH TPEOYEMBIN pe3yibTarT.

IlepeyeHb KOHTPOJIBLHBIX 32JAHHH ¥ BOIIPOCOB VIl OLIEHKH C()OPMUPOBAHHOCTH
komnerenuu OIIK-1 (koutposmpyemsiii unaunkarop OINK-1.10)

1. Tlpu 20°C nnoTHOCTH BOABI paBHA ~1000 Kr/M°, IIOTHOCTH MOJCOTHEYHOTO MAcIa

~ 925 kr/M°, mnoTHOCTB HeTH ~ 830 KI/M°, IIIOTHOCTH STHIOBOTO crmpTa ~ 789 kr/m°. TeM He
MeHee, GoJiee JIETKHii CITUPT PacTBOPSETCS B BOJIE, @ 60JIee TAKEIbIE MAcIo M HedTh BCIUIBIBAIOT HA
HOBerHOCTB BOJHGI. BI)ICKa)KI/ITe CBOC Cy)K)IeHI/Ie O TOM, KaKue (1)I/ISI/III€:CKI/IG 3aKOHBI HpI/IBOHﬂT K
3TOMy pe3yJ'IbTaTy. H3MeHeHHe KaKuX BCJIMYUH B 3TUX 3aKOHaX HAI0 HpHHﬂTB BO BHUMAHUEC U
novyemy?

2. [Tpuxomst 3MMO#i B CBOE XKIITUIIE YETTOBEK MOXKET CECTh Ha JKEJIE3HBIH CTYII, @ MOXKET — B
IUTIONIEBOE Kpecio. B mepBom ciryuae eMy OyJaeT X0JI0IHO, @ BO BTOPOM — TEILIO, XOTS
TEeMIIepaTypa U CTyja, U Kpeciia OJMHAKOBA U PaBHA TEMIIEpAType BO3ayxa B KoMHare. Onpenennre
MPUYMHY TAaKOTO Pa3jINyusl B pe3y/lbTaTax U 0ObSICHUTE €€ C MOMOUIBIO 3aKOHOB U (OpMYJ GUUKH.

3. YacTHia ABMKETCS BJIOJIb OKPYKHOCTH € PaARycOM | M B COOTBETCTBHH C yPaBHEHHEM
o(t)=2n (t3 — 2412 + 24t —12), rJie ¢ — yroj B pajuanax, t —BpeMs B cekyHaax. Beanunna

TaHTeHIIUATLHOTO (KacaTeJIbHOTO K TPACKTOPUH) YCKOPESHHUS YaCTHUIIBI paBHA HYJIIO B MOMEHT
BpEeMEHH (B CEKYH/IaX), PaBHBIN:
a) 1; 0) 2; B) 3; r)4; n) 6; e)8; ) HET MPaBUIILHOTO OTBETA;

4. Jluck paguyca R HaunmHAET BpamaTbCsi U3 COCTOSTHUSI TIOKOSI B ,
£z, pam/c

TOPU30HTAIBHOM MIOCKOCTH BOKPYT OCH Z, TPOXOASIIEH

MEPIEHAUKYIISIPHO €ro INIOCKOCTH Y€pe3 €ro LEHTP. 3aBUCUMOCTh 2

MIPOEKIIMH YIII0BOIO YCKOPEHUS OT BpEMEHHU MoKazaHa Ha rpaduke. B 0

KaKOW MOMEHT BPEMEHHU BeIUYMHA (MOY/Ib) TAHTCHIIMAIBHOTO ol \2”? ] 6\7 ? 1 19 e
YCKOPEHMS TOUKH Ha Kparo JUCKA JOCTUTHET MAaKCUMaIbHOU BEJIMYMHbI? LIV
a)llc; 0) 6; B) 5¢; r)4c;

5. UneanbHblii ras coepiaet npouecc 1— 2 — 3, n300pakeHHBIN Ha AUarpaMme
p-V,rae pp =4p, Vo =2V, V=3V, p1 = 10°Ila, Vi =1 sutp. 3a Bpems 3T0r0
mporiecca BHYTPEHHSS SHEPrus ra3a yMeHbnaercs Ha Benmunny 150 [k, Kakoe
TEIUIO MOJIy4YaeT ra3 3a Bpems mnpouecca 1—>2 —3?

a) 150 JIx; ©0)200 Ix; B)250 Ix; 1)300 [bx; m) 350 JIx; e)400 Dx; x)
450 Ox;

3) Opyroi OTBET;

6. Ha pucynke npezactaBieH IpsiMON ITUKJ TETJIOBOM MAIlIMHBI B KOOpAWHATax T — S,
rae T —TepMoaAMHAMUYecKas TeMIepaTypa, S —d HTPONHs. YKaXKHUTe y4acTKU, Ha
KOTOPBIX TEIUIOTA MOCTYMHAeT B paboyee TeI0 MAalIMHbI OT HarpeBaTeNel, U Y9acTKH,
I/Ie TEIUIOTa OTAAETCS XOJIOUIbHUKY:

a) 12,23 —nocrynaer; 34,41 —otnaercs;

0) 12,23,41 —nocrynaet; 34 —otrnaercs;

B) 12,41 —nocrynaet; 34 —otrnaercs; r) 23 —moctynaer; 41— otmaercs;
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7. laBnenue Bo3ayxa B atMocdepe ¢ Temnepatypoid T yMeHbIIHUTCS B 2 pa3a, €Clid MOTHATHCS Ha
BBICOTY (L -MOJISIpHAsi Macca BO3/lyxa, R — yHuBepcaibHasi ra30Basi MOCTOSIHHAS):

2RT RT g RT
h:&ex 2); 0) h=——; h=—1In2; h:M—; : h=—exp(2
a) h=——exp(2) ) " B) » Dh=eroi A ” p(2)
e)h=E
2ug

8. Ha 0601 koueca co cimiiamu 1 Ha 0001 CIIONTHOTO IMCKA TOTO K€ paanyca
R u Toii ke maccel M HaMOTaHbI HEBECOMBIE HUTH, K KOTOPbIM IIPUKPEILIIEHbBI
OJIMHAKOBBIE Ipy3bl Maccoit M. U kosieco, ¥ AMCK MOTYT BpalllaTbCsl BOKPYT
TOPU30HTAJIBHOM 3aKpETJIEHHOW OCH CUMMETpUM O€3 TpEeHHUS U
MIEPBOHAYAIBHO MOKOSTCS, a TPY3bl HAXOATCS Ha OJMHAKOBO# BeicoTe N Han
nosioM. OLieHHuTe, KaKoil 13 TPy30B ObICTpee yIaeT Ha IMOoJI MOCye Havasa
nBrkeHus. OTBET 00OCHYITE C MOMOIIBI0 (PU3MUECKUX 3aKOHOB U (GOPMYIT.

9. lapwk, moABENICHHBII Ha HEBECOMOH MPYKHMHKE COBEPIIAET BEPTHKAIbHBIC
KoJieOaHus B TIIMIEPUHE. Y TBEPKIAETCS, UTO MOCIE TOT0, KaK B TJIUIEPUH JOOaBUIN
BOJTY, a IIAPUK MOJBECUJIN Ha IPYroi MpYyKMHKE C MEHbIIIEH KECTKOCThIO, OH IepecTal
coBepuIaTh Kojiebanus. Beickaxute cBOE Cy)KJIeHUE O BOBMOKHOCTH WU
HEBO3MOXKHOCTH TaKoro pesyibTaTta. Halijure B cienaHHOM yTBEpKIEHUH T€ (PaKTOPBI,
KOTOpbI€ MOTJIM WJIK HE MOTJIM IIPUBECTH K TaHHOMY pe3ynbTary. OTBeT 000CHYHTE C
MOMOIIBI0 (PU3NYECKUX 3aKOHOB U (HOPMYIL.

10. TIpuxos 3UuMO¥ B CBOE JKHJTUIIE YEJIOBEK MOXKET CECTh Ha JKEJIC3HBIA CTYJI, 2 MOXKET — B
IUTIOLIEBOE Kpecio. B nepBom ciyuae eMy OyaeT X0J01HO, @ BO BTOPOM — TEILIO, XOTS
TEeMIIEpaTypa U CTyJa, U Kpecyia OMHAKOBA U paBHA TEMIIEpaType BO3ayxa B KoMHare. Onpenenure
IPUYMHY TAaKOTO Pa3INyus B pe3yibTaTax U 00bSICHUTE €€ C MOMOIBIO 3aKOHOB U (hOpMYIT (PU3HKH.

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 32JaHUH U BONIPOCOB /IJIsl OLleHKH ¢(hOPMUPOBAHHOCTH
kommnerenuu OITK-1 (kouTposmpyemslii unaukarop OIIK-1.2)

1. DnexTpuueckoe moje co3aaHo TOUeYHbIMU 3apsinamu (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 10JIs1 B Touke C OpUEHTHPOBAH B HANPABICHUH ... 4 4 ¢4 3

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

2. Jlana cuctemMa TOYEYHBIX 3aps/I0B B BaKyyMe M 3aMKHYThIC
HOBepXHOCTH S, S,, S, u S,. Uepe3 KaKyl0 MOBEPXHOCTH MIOTOK

BEKTOpA HAMPSKEHHOCTH JEKTPOCTATHUECKOTO TOJIs, CO3/IaHHOTO
STUMH 3apsiiaMi, pPaBeH —2q/ Ep -

a) S;; 06) S,; B) S;; 1) S,

3. B cpene, 3apsykeHHOM paBHOMEPHO C
IIJIOTHOCTBIO DJIEKTPUYECKOTO 3apsia

2 Ki/m®, ipoBesieHbI ueThIpe ChepHuecKie 3aMKHYThIE
MOBEPXHOCTH S, S,, S; U S, ¢ OOUIMM EHTPOM U C paJHycaMH

rr=1m,r,=2m, rn,=3mur,=4M cooTBeTcTBeHHO. Yemy




paBHO oTHOMIEHUE @, /P, TIOTOKOB BEKTOPA HANPSKEHHOCTH 3JIEKTPOCTATUHECKOTO OIS Uepes

HOBEPXHOCTU S, U S; PaBHO:
a) 1; 0) 4, B) 16; r) 64;

4. Tlo oueHb NPOTSHKEHHOM (IIPAKTHUUECKH OECKOHEUHOI) III0CKOM
[IOBEPXHOCTH OYEHb TOJCTONW METAIIINYECKOH IIACTUHBI, )parMeHT KOTOPOI
II0OKa3aH Ha PUCYHKE, C OAMHAKOBOH BCIOJY IIOBEPXHOCTHOM ILIOTHOCTBIO

G = CONst pacnpeerneH NoJ0KUTENbHBIN MIEKTpUYecKui 3apsia. Ha
PAcCTOSHUH 1 ¢ OAHOW CTOPOHBI IOBEPXHOCTH BEJIMYMHA HANPSHKEHHOCTH
IEKTPUYECKOTO MOJIs, CO3JaHHOIO 9TUM 3apA1oM, paBHa Ei1. Ha paccrosanun
2 = 2r1 ¢ Apyroif CTOpoHbI IOBEPXHOCTHU BEINYMHA HANPSDKEHHOCTU paBHa Ej. &, — anekrpuueckas

Bakyym 471

noctosiHHas. [Ipu aToM pasHOCTh BennuuH (Mofynei) HanpsbkenHocte Ex— E1 paBha:

9% 0T 2T 0% T -T W -2 9 -2 o
g 2¢, £ S & 2¢, & &

5. Ha pucynke nmoka3aHbl SKBUTIOTEHITMATIBHBIC TIHHUU
AIEKTPOCTATUYECKOTO MOJISI K 3HAYEHHS TOTEHIIMAIa HA HUX.
CBOOOIHBIN AIEKTPOH, MOKOUBIIHUNACS MEPBOHAYAIHHO B TOUKE L

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

SNEeKTPOH

58 4B 3B2B1B
6. Ha ToHKYIO TJIEHKY U3 IPO3payHOro MaTepuala ¢ mokasarejaeM MpesoMiIeHHs N, HaXOAAIylocs B
BO3JlyXe, MajlaeT cBepxy Oemnblii cBeT. [Ipu 3TOM Ha MOBEPXHOCTH IJIEHKH HAOIIOJAI0TCS
uHTepQepeHIIMOHHbIE MOJ0Ck. [[BeToBas okpacka yyacTka Kaxa0W U3 MOJIOC MEHSETCS B
HaIpaBJICHUHU CITpaBa HAJIEBO, YKa3aHHOM CTPEJIKOM Ha PUCYHKE CIEeAYIONIUM 00pa3oM (BeIOEpUTE
OTBET): a) 3eJIeHass— CUHAS—KeITas—OpaHKeBas;
0) 3eneHas—KelTas—O0paH)KeBas—KpacHas; B) OpaH)XeBasi—KeNTasi— CUHSAsI—3eIeHas;
I) XKenTasg— roiaybas— 3er1eHas— CHHSIS; 1) KpacHasi—OpaH)KeBasi—KeNTas—3elIeHas;
€) HaOronalTes yepeayrouuecs 0eple 1 TEMHbIE TIOJIOCHI;

7. MOHOXpOMATHYECKHIA CBET C JITTMHOM BOJHBI A PAacIpOCTpaHICTCs B <i$$c¢8 eli I L U
CTEKJIE C MoKa3aTelsieM MpesioMiieHrss N = 1,5 W majgaeT HOpMaJbHO Ha 2 @d BO3AYX §
TOHKYIO BO3IYIIHYI0 IIPOPE3b-TMPOCIONUKY TOIIUHEI 0. YcaoBrueM { cTekno » n~ 7
UHTEPPEPEHITMOHHOTO MAaKCUMyMa Il OTPAKEHHOTO OT MPOPE3U CBETa ” o
Oyzet (BbIOepuTe MPaBUIIBHBIA OTBET, €CJIA M — IIEJI0€ YHCTIO).

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

T (pPaKIIMOHHYIO

peleTKy najiaer o o
MOHOXPOMaTHUYECKHI1 0 0

ceerT. [IpaBunpHOM

o I
KapTUHOU B)

I r)
pacnpeneneHus
WHTEHCUBHOCTH | 0] P
0 0

CBCTAa, MpomcaAuIcro




8

3a pelIeTKy, OT yIJla OTKIOHEHUs (p OT HAIlPaBJICHUS MaJalOIIEro ceera OyzeT (Beioepure
IIpaBUJIbHBIN PUCYHOK):

9. Ha mudpakiunoHHyI0 pelIeTKy MaiaeT Oelblil CBET O BCEMH JIMHaMu BoJH. Ha skpane,
PacIoyioKeHHOM 3a AU(PaKIIMOHHOHN pemieTKoi, BOMM3u neHTpa O MHTepPEepEeHIIMOHHON KapTHHBI
HaOJI0/1al0TCSI MAKCUMYMBI OCBEIICHHOCTH (CIIEKTPHI M —T0 mopsaka). C yBeInueHHeM mopsiaKa
criekTpa m (BbIOEpUTE MPABHIBHOE YTBEPKACHUE):

a) ero IMpHUHA PacTeT, a IPKOCTh OCTAETCS HEM3MEHHOM

0) ero mupuHa OCTaéTCs HEM3MEHHOM, a APKOCTh YMEHBIIACTCS
B) €ro LIMPHUHA U SIPKOCTh HE U3MEHSIOTCS

I) €ro LKMpHHA U IPKOCTh YMEHBILIAIOTCS

7) €ro IKUpHHA YBEINYUBACTCS, a APKOCTh YMEHbBIIIAETCS

10. MoHOXpOMAaTHUYECKHH CBET C JITUHON BOJHBI A Ta/1aeT
HOPMaJIbHO Ha IUIOCKYIO Mperpajay ¢ Npope3aHHbIM OTBEPCTHEM cBeT
paauyca I (CM. pUCYHOK). 3a Mperpajioi Ha yaajieHuu | —
YCTaHOBJIEH MapajienbHbIN 3kpaH. YToObI B LIEHTpe 9KpaHa 0 u3- —> 4 0
% —_—
3a TupakIuy cBeTa Ha OTBEPCTHH HaOII01aICsT AUPPAKITAOHHBII 7
MaKCHMYM OCBEILEHHOCTHU, PACCTOSIHUE | TOJHKHO OBITH PABHO
(BpIOEpHTE MPABWIBHBII OTBET, 1€ M- 1I€JI0€ YUCIIO):
nperpaga aKpaH

IlepeyeHb KOHTPOJILHBIX 32JaHMH U BONIPOCOB /IJIsl OLIEHKH
chopMHUpPOBAHHOCTH
komnereHuu OITK-1 (kouTposmpyemslii munaukatop OITK-1.8)

0, g 1.K xoniy “B” NEPBOHAYAIILHO HE3APUKEHHOTO METAJIHMECKOTO CTEPKHA
49 [OJHEC!N TOI0KHUTENbHBIN TOUCHHBIH 3PSy +(, MOCIIE YETo MO CTEPIKHIO
A saxgym B pacrpenenuics HHAYIMPOBAHHBINA 3apsi (cM. pucyHOK). Kakum cranet
COOTHOIIIEHUE MEXKTy TOTCHI[HAIAMH ITPOTHUBOIOJIOKHBIX KOHIIOB CTEPXKHSI:
a) oa < @B 0) A > OB B) A = @B  T) BCE MHIYLIMPOBAHHBIC 3aPsJIbl UMEIOT OJMH 3HAK
2. Merammnyeckas TNIACTHHKA BHECEHA B OJTHOPOHOE AIEKTPHUECKOE TOJIE C veTann  Bakyym
HanpsnDKEHHOCTHIO E 1 Ha Hell MosBIISIeTCSl HHYIIMPOBAHHBIH AIEKTPHYSCKHI [
3apsiji, IOKa3aHHBIA Ha pUcyHKe. KakuM Oyzaer rpauik 3aBUCIMOCTH BEITHYHHBI - E £
HANPSHKEHHOCTH DJIEKTPUIECKOTO TIOJISI B 3aBUCUMOCTH OT KOOPIUHATHI X' F
C 3 N
E E E E E T %,
0 X1 Xp 0 X1 X 0 Xi Xp 0 X1 Xp 0 X %,
a) 6) B) r) n)
3. 3aMKHYTBIH KOHTYp OXBaTbIBAaeT MpPsIMblE MPOBOAHUKHU € TOKaMH |y, Iz, 13 7, ’\ 7
U l4. DTOT KOHTYp, HampaBiIeHue ero 00X0/a U HallpaBJIeHHUs TOKOB / 2

yKa3aHbl Ha PUCYHKe. YKaXHUTe, eMy paBHa LUPKYJSIIHUSA BEKTOPAa MHIYKLIUU [ 06/)(31 l5
MarHUTHOTO MOJIS [0 3TOMY KOHTYpY, AeIEHHAs HA MAarHUTHYIO N

MOCTOSIHHYIO []jédf / Uy =
a) l1-12-13-14  6) -l1+lo+lz+ls B) l1-12-213-214 1) -l1+12+213+214 1) li+lo+213+214  €) -11-12-213-214

4. Tok | B nmpsiMoM OECKOHEYHOM MPOBOJAHUKE TEUET MPOTUB OCH Z. DIEKTPOH C
3apsJIOM -€, HaXOISIIMICS Ha OCH Y Ha paccTosiHuM b oT Havana koopauHat O,
JBUXKETCS CO CKOPOCTHIO V B IIPOTHBOIIOJIOKHOM HalpaBiIeHUH (CM. PUCYHOK).




UeMy paBHaA MPOEKUHUS HA OCh Y MAarHUTHOM CHJIbI, IEUCTBYIOLLIEH HA JIEKTPOH CO CTOPOHBI TOKA:

Hoelv Hoelv Hoelv Hoelv
L L LA LR R

- Y 2nb Yo 2mb

R, émxocthio C 1 UHAYKTUBHOCTBIO L, M300paskeHHBIN HA PUCYHKE,

5. B sneKTpudecKkuii KoieOaTe bHBIA KOHTYP C aKTHBHBIM COITPOTHBICHUEM R C
L :” ?MS'U cos(wt)
BKJIFOYCH ITOCJICAOBATCIbHO HCTOYHHUK MIECPEMECHHOTI'O TOKA C aMHJII/ITyIIOﬁ e 0

U C TAaKOW YaCTOTOW ®, YTO aMIUINTY/ia MaJIeHUs] HalpsKeHus Ha KoHjieHcatope C rocTuraer
MaKCUMaJIbHOUM pe30HaHCHOM BennuuHbl. EMKOCTh C IepeMEHHOT0 KOHJIEHCATOpa YBEIUUUIH B 2
paza. Uto Hajo caenaTh ¢ mapameTpaMu KOHTYpa, YTOObI PE30HAHCHOE YBEINYEHUE aMILTUTY/IbI
MaJIeHNsI HANIPSKEHUs Ha KOHIEHCATOpe MO-TIPEKHEMY Ha0Jt0/1a10Ch MPH TOH K€ 4acTOTe (:

a)u R, u L yBenuuuts B 2 pasa; 0) R yBennuuTth, a L ymeHbuTh B 2 paza;
B) L yBenuuutsh, a R ymenpmnth B 2 pasa; r)u R,u L ymeHpmuTh B 2 pasa;
1) 0OJIbIIIE HUYETO HE MEHSITD; €) HeT NPaBUIIbHOTO OTBETA;

6. Ha myTu sryga eCTeCTBEHHOTO CBETa C MHTEHCHBHOCTHIO |

YCTAHOBJICHBI IBC INIACTUHKU U3 TypMaJIMHA. Tlocie IMPOXOKIACHUA
TJTACTUHKHA 1 CBET MOJIHOCTHIO IUIOCKOTOJISIPU30BaH (CM.pUCYHOK). 1,
[InactrHka 2 BHa4alie yCTaHOBJIEHA TaK, 4TO HE Mpomyckaer ceera. Ha
KaKoO¥ yroJi (¢ HaJIo TIociie 3Toro moBepHyTh och O'O" BTOpOiA

TUTACTHHKY 2 BOKPYT HAIIPABJICHUS PacIpOCTPaHSHHS JTyda CBETa,

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

a) na 30° 6) Ha 45° B) Ha 60° r) na 90°
7. EcTecTBeHHBIN CBET MMaJIa€T HA CUCTEMY U3 ABYX IMOJISIPU3ATOPOB My
11 u 12, ocu mpomyckaHust KOTOPBIX CKPEIIEeHBI 1101 yriom 90°. Iy |

NN

Mex 1y HUMH TOMEIIAI0T TpeTui nossipusatop I1s, och

IIPOITYCKaHMs KOTOPOTO cocTaBiseT yron o =45° ¢ ockio
MIPOITyCKaHUs MEPBOTo MOJISPU3aTOpa (CM.PUCYHOK).
HHTEeHCUBHOCTD CBETA, MPOIIEIIErO Yepe3 CUCTEMY U3 TPEX
MOJISIPU3aTOPOB OKazaiack paBHOM |. UeMy paBHa HHTEHCUBHOCTD
| maparomero Ha cucTeMy cBera (yKa)XHTe NPaBHIIbHBII OTBET):

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

8. [lepBoHauyaNbHO C €AUHUIIBI TOBEPXHOCTH aOCOIIOTHO YEPHOTO TEJa UCITYCKAIOCh TEIJIOBOE
n3iydeHue ¢ MoIHOCThI0 Po = 300 BT. 3aTeM MOIIHOCTB 3TOr0 U3Iy4€HUs BO3pOCa A0 BETUYNHBI
P =1200 Br. Omnpegnenure, BO CKOJIBKO Pa3 U3MEHUIIACH [IPU 3TOM JUIMHA BOJIHBI, HA KOTOPYIO
MIPUXOJAUTCS MAaKCUMYM TEIIJIOBOTO U3ITy4EHUSI:

a) yMeHbIIMach B 16 pa3;  0) ymeHblIniach B 4 pa3a;  B) yMEHbIIMJIACh B 2 pa3a;

r) yMeHbiuiach B 1,41 pas; 1) HE U3MEHUIACh; e) yBenuumnace B 1,41 pas;

) yBEIIMUMWIIACh B 2 pa3a;  3) yBeIMYMJIACh B 4 pasa; 1) yBEJIMUWIACh B 16 pas;

9. Ha myTu miockoit MOHOXpOMAaTHYECKOW CBETOBOW BOJIHBI C JUTMHOM A by

MOMEIIAIOT HEMPO3PayHbIil JUCK JOCTATOYHO OOJIBIIOT0 quametpa d (cm. c%: /% 0
pucynok). Ha ocu nucka B Touke 0 skpaHa, yCTaHOBIEHHOTO 3a TUCKOM, ___ X \
HaOIoJaeTCs TEeMHOE TISTHO. Tpu SKCIIepUMEeHTaTopa, OTBEYasi Ha BOIIPOC O — 1 kpad

TOM, YTO 6y,£[eT MPOUCXOAUTH C OCBCIICHHOCTBIO 5KpaHa B TOYKC 0 IIpU NMOCTCIICHHOM
YMCHBIICHUU JUAMCTpa AUCKa d A0 OYUCHb MAJIBIX pa3MCpPOB B JOJIM MUJJIUMECTPA, BBICKA3bIBAOT
Pa3JIMIHOC MHCHHUC. HepBBIfI CUHUTACT, YTO B TOYKC 0 Bce BpeMs 6yI[eT Ha6J'IIOI[aTBC}I TEMHOC IIATHO,
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MOCKOJIbKY 3Ta TOYKA HaXOAUTCS B 00JaCTU TeHH. BTOpOii yBepeH, 4To OCBEIEeHHOCTh B Touke 0
HpI/I IIOCTCIICHHOM YMCHBH_ICHI/II/I d HAYHCT HepI/IO,Z[I/I‘-ICCKI/I MCHATBHCA, U B TOUKC O 6YI[GT
HAOJII0IaTHCSl TO MAKCUMYM, TO MUHUMYM OCBEIEHHOCTH. TpeTHii mojaraer, 4to mnpu
MOCTEIIEHHOM YMEHbBIICHUH JTHaMeTpa MpensaTcTBus d OCBEHICHHOCTh TOYKH 0, 3aKPBITO# OT
HpHMOFO nonagaHus CBE€Ta, IOCTCIICHHO CTAHET TaKOfI KEC, KaK U HpI/I OTcyTCTBI/II/I JOUCKa. CpaBHI/ITe
HUX TOYKHU 3peHI/I$I 1 BBICKAXKHUTC CBOC CY)KILGHI/IG O TOM, KTO U3 BKCHepHMeHTaTOPOB HpaB,
000CHOBAB CBO€ MHEHHE C TIOMOIIIBbIO (PU3HUECKUX 3aKOHOB.

10. Ha 1 M? 3eMHOIf HOBEPXHOCTH B paifoHe IKBaTOpa KAXKAYIO ceKyHay magaet ~1,37 xJlx
COJIHEYHOT'O M3JTy4YeHUsI (COIHEUHas! IOCTOSIHHASA). BhIIBUTE NPUHIIUIIBI, TO3BOJISIONINE OLICHUTD
CPEJHIOI0 TEMIIEPATYPY 3€MIIM U U3JI0KUTE CBOE MHEHHUE O TOM, YTO IIPOU30ILIIO ObI CO CpeHen
TeMIiepaTypoil 3eMJIu Ipy YBETMUYEHUU TeMIepaTypsl noBepxHoctu CosHia Xxots Obl B 2 paza. B
Hacrosee Bpems temiiepatypa nosepxuoctu Comnnia ~6000 K. OtBeT 000CHOBaTh U MOATBEPAUTH
dhopmynamu.

IlepeyeHb KOHTPOJIBLHBIX 32/IaHUI M BONIPOCOB /1l OLIeHKHU ¢()OPMUPOBAHHOCTH
komnerenuuu OIIK-1 (kontposmpyemsiii unaunkarop OINK-1.10)
1. 3aMKHYTBII KOHTYp OXBaThIBAET MPSMbIE MPOBOJHUKHU C TOKaMH |1, 12, 13 I /\
u ls. OTOT KOHTYp, HampaBiIeHHE ero 00X0/1a U HANIPaBJIEHUS TOKOB 4
yKa3aHbl Ha pPUCYHKE. YKaXUTe, eMy paBHa [IUPKYJSIHS BEKTOpa MHAYKIIUU [ 062(31 8
MarHUTHOTO TOJISl 10 ’TOMY KOHTYpPY, JIeI€HHAs HAa MarHUTHYIO | A~ \/ I

HOCTOSIHHYIO [ﬁédf / Uy =
a) li-l-13-14  ©) -lait+lo+ls+ls B) li-12-215-214 1) -li+124213+214 1) li+124213+214  €) -11-12-213-214

I

2. Tox | B mpsiMoM OECKOHEYHOM MPOBOJHHUKE TEYET MPOTHB OCH Z. IIEKTPOH C
3apsiIOM -€, HaXOIIIUICS Ha OCH Y Ha paccTosiHuM b oT Havana koopauHat O,
JIBUKETCSI CO CKOPOCTHIO V' B IPOTHBOIIOI0KHOM HalpaBlIeHUH (CM. PUCYHOK).
UeMy paBHaA MPOEKIUS HA OCh Y MarHUTHOM CHUJIbI, IEUCTBYIOIIEH Ha JIEKTPOH CO
CTOPOHBI TOKA:

a) Fy_uoelv 0) Fyz__”ozzlv B) F _ Hoelv r) F __Heelv o) F, =0

2 Y 2mb YU 2mb y

3.B IMPOCTPAHCTBE MECXKAY KOAKCHUAJIbHBIMU JIIMHHBIMU HUJIVMHAPUYCCKUMU

KaToOaA0M M aHOJOM CO3JaHO OJHOPOAHOC MAarHuTHOEC I10JI€ B , HapalJICJIbHOC UX

B

aHop
OCH. Mex(ﬂy AHOJIOM M KaTOAOM IIPUIIOKEHO IMPAMOE HAIIPSAKECHUC U , ™~

MIPUBOJIAIICE K TOSBICHUIO aHOAHOTO Toka | B 1ienu. Beioepure npaBuiibHOE
YTBEPKACHUE:
a) BeMMYMHA ToKa | ojuHaKoBa MpH JIFOOBIX 3HAYCHUSIX WHAYKIIUA MarHUTHOTO

noiis B

0) ¢ yMEHbIICHHEM BETUYMHbBI HHIYKIIMK MarHuTHoOro noyg B BennumnHa Toka |
MOHOTOHHO YMEHBIIIAETCS; I A\_//
B) C pOCTOM BEIMYMHBI MHAYKIIMA MAarHUTHOTO moyst B BennumHa Toka | ?U
HEOT'PAaHUYEHHO BO3PACTAET; &
r) BeTu4MHA TOKa | mpu HEOOMBIINX 3HAUEHUSX UHIYKIIMM MarHUTHOTO Toig B moctosiHHa, a
3aTeM Ha4ylMHAaeT MOHOTOHHO YMEHBIIIAThCS JI0 HyIs ¢ pocToM B ;

4. Ha pucyHke noka3aHbl JUHUM BEKTOpa HanpsbkeHHocTd H MarautHoro SR YNVE
T0JIs1 Ha TUIOCKOW T'paHMIIe ABYX OJTHOPOHBIX MarHETUKOB ¢ MATHUTHBIMU 1A |/ / / 3
NPOHUIAEMOCTIMH W1 =3 1 W2 = 2. [IpOeKInK 3TOr0 BEKTOpa Ha HOPMAIbHOE 11, > 5 / N
HafpaBjeHHue N K rPaHUIle ¢ Pa3HbIX CTOPOH OT I'paHuibl paBHBI Hin 1 Han. SO AVTH, s

Toxu MMpOBOAMMOCTH HA I'paHULIC CPCI OTCYTCTBYIOT. I’IGMy paBHa BCIIMYMHA
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Hon, ecou Hin =4 A/Mm?
a) 1 A/m 0) 1,5 A/m B) 2,67 A/M r)4 A/M o) 6 A/m €) Ipyrou oTBeT

5. JIMHMM MHAYKIME B 0HOPOIHOr0 MarHUTHOTO MOJIS MEPHEH UKY/IAPHBI
KpyroBOMY 3aMKHYTOMY IIPOBOJSIIEMY KOHTYpY (CM. pucyHOK). Bennunna B

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

KOHCTaHTa. [Ipy 3TOM B KOHTYpe BO3HUKAET TOK, BEIMYMHA KOTOPOIO U3MEHSAETCS CO i' ‘l’ ¢ ¢ 1'5
BpEMEHEM t 110 3aKOHYy ...... Y KOTOPBIM HAIPABIIEH ...... (BBIOEPUTE IIPABIIIBHOE

yrBepxkaeHue, rae C, u C, —oI0KUTeNbHbIE KOHCTAHTBI):

a) | =C,—-C, -t, mo 9acoBoii cTpenke; 6) 1 =C,—-C,-t, npoTUB 4YacOBOIi CTPENKH;

B) | =C,, no gacoBoii cTperke; r) | =C,, IpoTHB 4aCOBOH CTPEIKH;

1) | =C, -t, mo 4acoBoii cTpelke; e) | =C,-t, npoTuB 4acoBoil CTpeNKH;

6. YKakuTe NpaBUIbHYIO BeIHUHHy oTHOIEHNs Eg/E; sHepruu Tpetbero Bo30yxAeHHOTO

COCTOSTHUSI HEKOTOPOTO OJTHOMEPHOTO KBAHTOBOT'O TAPMOHHYECKOTO OCIMJUIATOPA K SHEPTrUU
MEPBOTO BO30YKIEHHOTO COCTOSTHUS 3TOTO OCIHIUISITOpA:
a)3; 0)14/9; B)2; 1)6; n)7/2; e)7/3; x)7/4;, 3)5/2; n) 4; K) ApYyrou OTBET;

7. MukpoyacTuIiia ¢ Maccoil M HaXOIUTCS B OJTHOMEPHOW MOTECHIIUAILHOH siMe, UMest
MOTeHIHanbHyI0 sHepruio U =K NG / 2, ae k =const, u iMeeT HAaHMEeHbIIIee Pa3pPEIICHHOE

3HaueHue >Hepruu. Yemy paBHa JTMHA BOJHBI (DOTOHA, KOTOPBIH I0JKHA MOTJIOTUTH YaCTHUIIA,
YTOOBI IEPEUTH HA COCEAHUI pa3pellieHHbI SHEPreTUUeCKuil ypoBeHb ( C — CKOPOCTh CBETA,

7=1,055-10" Ik -¢):

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

4H

8. Ha pucynke yka3aHbl Bce BOBMOKHbBIE OPHEHTALIMU BEKTOPa OPOUTAIEHOTO 31, B
19 m

MarHUTHOTO MOMEHTA 3JIEKTPOHA, HAXOSIIErocsi B OJTHOM U3 3JIEKTPOHHBIX 2151

10000JI0YeK aTOMa, OTHOCUTENILHO OCH Z, HAaIIPAaBJICHHOM BJI0JIb TMHUNA WHAYKLINN M-

BHEIIIHEr0 MarHWTHOTO MoJid. YeMy paBHa BeJIMYMHA 3TOTO BEKTOpa HO
. Rach
(ugp —marneron bopa, onpenennTe npaBUIbHBII OTBET)? -2U5

a) VISpp: 6) dpp: ) 15u5/4: 0 VI2pg: 1) V20pg: € V30mp/20 TR

9. Uemy paBHO OTHOIIICHUE BEITHMYMHBI (MO/IYJIs1) BEKTOPAa OPOUTAIBHOTO MOMEHTA HMITYJIhCA
ANIEKTpOHA, Haxoasulerocs B 3d —moj0005109Ke aToMa K HanOOJIbIIEMY BO3MOXKXHOMY 3HAUYCHUIO
BETTUYMHBI (MOYIIS) TPOEKIIMH BEKTOpa OPOUTAIBHOTO MOMEHTA UMITYJIbCa STOTO 3JIEKTPOHA Ha
OCh Z, KOTOpas HampaBJIeHa BJIOJIb JTUHUIA WHIYKIUY BHEITHETO MAarHUTHOTO OIS (BBIOEpUTE
MIPaBUJIbHBIN OTBET):

a)l; ©0)1,155; B)1,225; 71)1,414; n)1,732; e)2; x)2,449;, 13)3;

10. BO6au3u NOBEPXHOCTH 3aKPEIUIEHHOTO HEMOABUKHOTIO I11apa, 1o

MOBEPXHOCTH KOTOPOTO PaBHOMEPHO PACIIPEIeNIeH dIEKTPUIECKUN 3aps +(, +q"
MEPBOHAYAIBHO MOKOMJIACh CBOOOIHAS YAaCTHUIIA C MACCOM M U ¢ m
IIOJIOKUTEIBHBIM 3apsIOM. Y NaIUBIIMCH MO JEHCTBUEM DJIEKTPUUYECKUX CHIT CO

CTOPOHBI I1apa Ha OECKOHEYHOE pacCTOsIHUE, YACTULIA TPUOOPETaeT CKOPOCTh, PAaBHYIO V.
[TomyuynTte M yKa)XuTe NpaBUIbHOE BHIPAKEHUE /I pacyeTa BeJIMUMHBI 3apsiia (' 4acTHUIBL:

b
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2 2 2
2) 8rg,mv R; 5) 4remv R . B) 2ms,mV°R - 47&90? _— 87Z'8()|§; o 27z50I§ ;
q q q gqmv qmv gqmv

) JIpyroii OTBET;

2 (m+%)r2
emor 9 &

3. OueHo4HbIe cpeAcTBA (OLeHOYHbIE MATEPHUAJIbI) I IPOBEAeHUS
NMPOMEKYTOYHOM aTTeCTAMU 00YYAKIIMXCH 110 JUCHMILINHE (MOLYJIIO)

2 cemecTp

IlepeyeHb KOHTPOJIBHBIX 32JaHUI M BOIIPOCOB Il OLIEHKH C()OPMUPOBAHHOCTH
komnerenuuu OIIK-1 (kourposmpyemsiii unankarop OINK-1.2)
1. MarepuanbHasi TOUKa HAYUHAET JBUTATHCA 110 KPUBOJIMHEHHON TpaekTopuu 6€3 HauyalbHON
CKOPOCTH, IPUYEM BEIUYHHA €€ TAHNCHIIMAJIBHOTO YCKOPEHUS BO3pPAcTaeT CO BpeMeHeM t 1o
JMHEHHOMY 3aKOHY, a, = CONst-t, a paanyc KpUBU3HBI TPAEKTOpHH HE MeHseTcs, R = const . ITo

KaKOMY 3aKOHY 6y21€T HU3MCHATHCA CO BpEMECHEM BCIIMUMHA HOPMAJIBHOTO YCKOPCHUSA TOYKHU?

2 a, 0t2: 6)a l—: 8 a,lt: r)anD%; g)anD%; e) a, t; m)anuiz;
t t

3’

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

2. Yactuna ABMKETCS BIOJb OKPYKHOCTH C PauycoM 1| M B COOTBETCTBHHU C ypaBHEHHUEM

o(t) = 27:( 3_o7t +12) , TJIe ( —yroJj B pajimaHax, t —Bpems B cekyHIax. Uemy paBHO

TaHTeHIIMAIbHOE (KacaTelIbHOE K TPAEKTOPHH) YCKOPEHUE YaCTHIIBI (B M/ c? ) B TOT MOMEHT

BPEMEHH, KOT/Ia €€ HOpMAIIbHOE YCKOPEHUE PAaBHO HYJIIO:
a) 0; 0) 4m; B) 6m; 1) 8n; n) 12m;  e) 24m; k) 36m; 3) HET MPABUIIHBHOTO OTBETA,

3. du3nuUecKoe TENo BpalaeTcs BOKPYT 3aKPEIUICHHON OCH C YIIIOBOM
CKOPOCTBI0, 3aBUCMOCTb MTPOEKIIUM KOTOPOW Ha OCh BpallleHHs OT BpEMEHH t
noka3aHa Ha pucyHke. Ha kakoit yros noBepaercs teno 3a Bpems 0 <t <4 c?
a)Opan;  ©)lpan; B)2pan; 1)3pax; n)4pax; €)Spag

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

4. B pe3ynbTaTe IEHCTBUSA B TEUEHHE KOPOTKOrO BpeMeH! At MMIysibca CHIIBI
F At , HekoTOpoe Teno mpuoOpeno UMIyiIsc P, (cM. pucyHok). Kakoii 6bl1a

BCJIMYMHA HAYAJIbHOTO UMITYJIbCa TCJIa 10 JIEeNCTBUSA CHIIBI?

a) 5 xr-m/c; 0) J7 kr-m/c; B) 1 kr'm/c; T)4 kr-m/c; 1) 2 Kr-m/c;
e) 3 Kr'M/c; 3K) HET MPaBUIIBHOTO OTBETA;

5. I/IMHYJ'H:C YaCTHUIIBI C MacCOM m, HaXOJAIIeHCsI B MOMEHT BpEMCHHA t=1c BTOUKE

C KOOpAMHATAMHU X = y = 1 M, MEHSIETCS CO BPEMEHEM I10 3aKOHY P = Tot®+ TBts,

rjae |, | —OpTHI AeKapTOBO# CHCTEMBI KOOpAUHAT oL =—1 KT - w/ct, B=+1kr- m/c?t.

VYKaKuTe Ha PUCYHKE MPaBHIbHOE HAIpaBIICHUE BEKTOpa cuilbl F , neiicTByromeit
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Ha 9aCTuly B yKa3aHHbII>'I MOMCHT BPpCMCHHU.

IlepeyeHb KOHTPOJIBHBIX 32IaHUI M BOIIPOCOB /11 OLIEHKH ¢()OPMHUPOBAHHOCTH
komnerennuu OIIK-1 (koutposmpyemsiii nunankarop OINK-1.8)

1. B BeICOKHH CoCya C paCTUTCIbHBIM MACJIOM OJHOBPEMCHHO BLICHIITIAJIM MHOYKECTBO
- - —| MajneHbKHX METAJUIMYECKUX IIAPUKOB pa3HOTO paguyca r. [Ipoananusupyiite mpouece
_ - = MMaaACHU IAapUKOB B )KUJIKOCTU U o0bpsACHUTE MOPAOOK UX MMaJACHUA Ha AHO. OtBer

- —| obocnyiiTe ¢ momMomb0 PU3NIECKIX 3aKOHOB U POPMYII.

- — —| 2. 1IxuB MOET BpaIIaThCsi BOKPYT CBOCH 3aKpPEIIICHHOMN Y

ropuzoHTasbHO ocu 00’ 6e3 Tpenus. [log pykoil umeercs InHeENKa,
CEKYHJIOMED, U TAKXKE IPY3UK MACChl M, KOTOPBIA MOYKHO TTOIBECHTH K HUTH,
HaMOTaHHOH Ha mWKuB. [IpemoxkuTe Mporenypy onpeneaeHuss MOMEHTa HHEPIIUT
IIKUBA OTHOCUTEIHHO OcH 00’ ¢ TOMOIIBI0 UMEIOITUXCS TIOJT PYKOUM TPEAMETOB. m
OO6ocHylTe TPeAoKEHHYIO PoLeTypy GopMyIamMu, TO3BOJISIONIMMU BEIYUCIUTH TPEOyEeMbIi
MOMEHT WHEPITHH.

<\
S

3. [Tpu abCOMOTHO YIPYroM COyAapeHU! ABYX METAIUTMYECKHX IMAPUKOB C m__ s G m
2
MaccaMM my u My, IBUTABIINXCS HABCTPEUY APYT IAPYry CO CKOPOCTSAMHU V; H vy, B S

MOMEHT Han00JIb1Iero cOJIMKEeHM sl IAPUKHU JIBIXKYTCS C OJTHOM CKOPOCTBIO Vj, ONPEAEIIeMOil
3aKOHOM COXPAHEHMSI HMITYJIbCA |MyVy —MyV,| = (Mg + My ) Vg M TOJIBKO IIOTOM PA3JIeTArOTCsA B CTOPOHEL.

myvy? N myv,° _(ml+m2)V02

2 2 2
W3znoxxute Balie MHESHHUE O IMPUYINHE U3MCHCHUS SHCPIUn NI 00 omuOKax B 3alMCaHHBIX

dbopmynax.

[Ipu 3TOM KMHETHYECKasi SHEPTUSI MEHSETCS Ha BETUUUHY AE,,, = >0.

4. IInacTUIMHOBBIN IIAPUK MACChI M, JIETEBIIHKA CO CKOPOCTHIO V, CTAIKMBACTCS C
BHCEBIIIUM HETIOIBMYKHO CTep)KHEM Macchl M 1 yiuHsI |, ciocoOHBIM Bpamatses 6e3
TPEHHs BOKPYT TOPU30HTAILHOM OCH, MPOXOIAIIeH yepe3 Touky nojaseca O, HO HE
MIPUIKIIAET K CTEPKHIO, @ OTCKAKUBAeT OT Hero. OnpeaenuTe 3aK0H COXpaHEHHUS KaKoi
BEJTMYMHBI MOXHO, a KaKOI Helb3sl UCIIOJIb30BaTh IPU COYJAAPEHUU: MEXaHUYECKOM
sHeprun? Umnynbca? MoMeHnTa umitysbca? 3aluIlInTe CBOE CYKIECHUE O MPUYUHE
COXPaHEHUS WM U3MEHEHMSI KaXKJIOM U3 STUX BEJTUUHUH.

v m
e

M

>

5. [Nokosmascsa yacTuiia ®KHUBET 10 pacnajaa Bpemsi At. HemoasuxHbIN HaOMI0AaTENb B

n1abopaTopHO CUCTEME OTCUeTa 3aMETHJI, UTO TaKas yKe YacTHUIa, JETSIIas C OFPOMHOM CKOPOCTHIO,

pacnanack CycTs Bpems 3At mocie oOpasoBanus. OnpenenuTe U yKaKuTe, 4eMy paBHa

PEISATUBUCTCKAs TIOJIHAS SHEPTUsl TON YaCTULIbI, €ClIi €€ dHeprus nokos pasHa E . =6 vk ?

a) 12 uJlx; 0) 9 u/lx; B) 6+/3 HJIx; 1) 54 nJlx; n) 18 uJlx; e) 27 u]lx;

) HET IPaBUIBLHOTO OTBETA;

Ilepeyenb KOHTPOJIBHBIX 32JaHUH ¥ BOIIPOCOB Il OLEHKH C()OPMUPOBAHHOCTH

xommnereHnun OITK-1 (konTposmpyembrii uaankatop OIK-1.10)

1. UmMnynbC 4yacTHIIBI ¢ MACCOM M, HaXOJAIIelics B MOMEHT BpeMeHu t = 1 ¢ B Touke

C KOOpJIMHATAMH X = Y = | M, MEHSETCS CO BPEMEHEM I10 3aKOHY P = Tt + TBts,
rzie 1, ] —OpTHI IEKapTOBOH CUCTEMBI KOOpAMHAT oL =—1 KT - w/ct, B=+1kr- m/ct.

VKaKuTe Ha PUCYHKE NMPaBUIBHOE HANPaBICHUE BEeKTOpa CHilbl F , neiicTByromeit
Ha YaCTHIly B YKa3aHHbIII MOMEHT BPEMEHHU.
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2. B BrIcOkuit COoCya C paCTUTCIIbHBIM MACJIOM OAHOBPECMCHHO BBICBHIIIAJIM MHOXKCECTBO
- - —| MajneHbKHX METAJUIMYECKUX LIAPUKOB pa3HOTO paguyca r. [Ipoananusupyiite mpouece
- - MMaaACHU IIAaPUKOB B )KUJIKOCTU U O6’b$ICHI/IT€ MOPANOK UX IMaJCHHA Ha JHO. OtBer

- —| obocnyiiTe ¢ momMomIbl0 PU3NIECKHX 3aKOHOB U POPMYII.

-~ —| 3. IlIkuB MOXET BpaIaThCs BOKPYT CBOEH 3aKPEIUIEHHOM v
ropu3oHTasbHO ocu 00° 6e3 Tpenus. [lox pykoit umeercs nuHelKa, 0
CeKyHIOMEp, M TaK)Ke TPY3UK MacChl M, KOTOPBI MOXHO TOJBECUTH K HHUTH, Z
HaMOTaHHOH Ha WKHB. [IpemioxkuTe npoueaypy onpeaeIeHuss MOMEHTa HHEPLUT 0
m

LIKMBA OTHOCUTENIBHO ocu 00’ ¢ TOMOUIbI0 UMEIOLINXCS NIOJ1 PYKOH IpPEAMETOB.
O06ocHylTe PeUIOKEHHYIO MTPOIIeTyPy HGOPMYITaMu, MO3BOJISTFOIIIMMA BEIYUCITUTH TPEOYeMbIT
MOMEHT HHEPIIHH.

4. TTpu aGCOFOTHO YIIPYTOM COYAAPEHUHU IBYX METAJUTMYECKUX IIIAPUKOB C m, v, Vs
MaccaMH My u My, IBUTAaBUIMXCS HABCTPEUy APYT APYTY CO CKOPOCTSAMHU Vi U vy, B O—> <
MOMEHT Han0O0JIbLIIEro COJMKEeHUs APUKU IBIDKYTCS C OJTHON CKOPOCTBIO V(, OTIPECIIIEMOM
3aKOHOM COXPAHEHHs HMITYJIbCA |MyVy —MyV,| = (Mg + My ) Vg M TOJIBKO IIOTOM PA3JIe€TAr0TCsA B CTOPOHEL.

2 +m., Va2
MVy~ | MaVp ~ (my+mj)vo 50,
2 2 2

W3noxute Balre MHEHHE O MMPUYINHE U3MCHCHUS DHCPIUX NI 00 ommOKax B 3aIIMCAHHBIX
dbopmynax.

2

[Ipm 5TOM KMHETHYECKask SHEPTUSI MEHSAETCSA HA BEIUUUHY AE,,, =

5. [ImacTUIMHOBBIN MIAPUK MACCHl M, JIETEBITHUNA CO CKOPOCTHIO V, CTAJTKUBAETCS C
BHCEBIIIMM HETOABIKHO CTepPsKHEM Macchl M 1 fytiHEI |, ciocoOHBIM Bpararbes 6e3
TPEHHS BOKPYT TOPU30HTAJIBLHOM OCH, TPOXOJAIIEH yepe3 Touky noaseca O, HO He
MPUIKIIAET K CTEPKHIO, a OTCKAaKUBaeT OT Hero. OnpeennTe 3aK0OH COXpaHeHUs! KaKon
BEJTMYMHBI MOXHO, a KaKOil Hellb3sl UCIIOJIb30BaTh IPU COYJAApEHUU: MEXaHUYECKOM
sHeprun? Umnynbca? MoMeHTa umitynbca? 3aluIIUTEe CBOE CY)KICHUE O IPUUUHE
COXPAaHEHUS WM U3MEHEHMSI KaXKJIOM U3 STUX BEITUUHUH.

6. B HavyasIbHBI MOMEHT BPEMEHH CTEp)K€Hb Macchl M U utnHbI | cBOOOAHO i
Bpaiaercs 0e3 TPeHUs C YTII0BOM CKOPOCTBIO wy B TOPU30HTAJIBHON MIIOCKOCTH m m,l

o)
v m
-
M

[

>

BOKPYT 3aKPEIICHHOW OCH, MPOXOSIICH yepe3 ero kpail. [1o cTepxHIO MOKET

cB0OOOHO 0€3 TpeHUs CKOJIb3UTh HaJieTas Ha Hero Mydra Toii e maccsl M. B

HavyalbHBII MOMEHT My(Ta Haxoaujaach BOIU3U OcH BpalieHus. HuKakux BHEIIHUX CHUIT B
TOPU30HTANIBHOM MI0cKOCTH HeT. [Ipoananu3upyiite qBuxkeHne MyQThl, I3MEHEHNE KHHETHUECKOI
SHEPruM, UMITYJIbCA U MOMEHTA UMITYJIbCa CUCTEMBI CO BPEMEHEM U BBICKAKUTE CBOE MHEHHE O
COXPaHEHUU ATHX BEIHUYMH WIH O IPUYUHAX UX u3MeHeHus. OO0CHYITe cBOe CyXIeHUE
HE0OXO0IMMBIMH 3aKOHAMHU U (opMylaMu (PU3HKH.

7. Tlokosimuiics crepkeHb Macchl M U UTMHBI | crocoOeH BpaiaTbesi BOKPYT Me
NIEPIEHIUKYIIAPHOM 3aKkperuieHHo ocu OO, mpoxoasdiel yepes ero ueHTp. B VZT#
IIPOTUBOIIOJIOKHBIE Kpasi CTEPKHS OJTHOBPEMEHHO BPE3aI0TCS MAJIEHbKUE o % v
IJIACTUIIMHOBBIE IIAPUKHU C TEMHU K€ MaccaMu M, JIETEBIINE HABCTPEUY IPYT
JPYry C OJUHAKOBBIMHU 10 BETUYUHE CKOPOCTAMU V NEPIEHIUKYISAPHO KaK CTEPIKHIO, TaK U K OCH
BpameHus. Illapuku npununarot k crepxHio. PaccunTaiite Ha OCHOBaHMM NPUBEAECHHBIX TaHHBIX
YIJI0BYIO CKOPOCTB CTEPXKHS C NPWIMIIIIMMHU IIapUKaMH cpa3y IOCIIE y1apa U yKakKUTe OTBET:
Y 62 B 0 S FE ) B L S

I 3l 2l 8l 6l 51 51 121 71 10l
) IpYroi OTBET;

1)
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8. JIBa aucka MOTYT BpalaTbCsi BOKPYT OOIIel BepTHKAIbHONW ocH. BepXHuil AucK ¢ O| my,R,

Macco M, u paguycoM R; Bpalmaics ¢ yriaioBOi CKOPOCTBIO ®; = (0 M yIaJ Ha Do,

HWKHUW JMCK, UIMEBIIUI Maccy M, =2m,, paxuyc R, =2R; u Bpamasmmuiics B ‘)R ®,
O'| My, 112

IPOTHBOIIOJIOKHYIO CTOPOHY € BJIBOE€ OOJIbIIEH YrIIOBOH CKOPOCTBIO 5 = 2.

Hucku cnumnarotcs. PaccuntaiiTe Ha OCHOBaHWY NMPUBEIACHHBIX JAHHBIX UX OOIIYIO YIJIOBYIO
CKOpPOCTb M YKQXKUTE MPABUIbHBIN OTBET:

a) ®; ©0)70/9; B)50/9; r1)9%w/5; m o/9; e)3wb5; x) ob5; 3)w/3; n
170/9; ) 50/3; 1) Tw/5; M) IIPaBUJILHOTO OTBETA HET (PUBEAUTE €I0);

9. Tonkwuii cTepKEeHb MacChl M ¥ JUTUHBI | MOXKET coBepIaTh He3aTyXarolIue KojJeOaHus 0
BOKPYT TOPH30HTAIBHOU ocH TosiBeca O, MpoXosiei uepe3 Kpaii ctepkHs. B rienTpe
CTEPKHSI IPUKPETUICH MaJIEHbKHUI Tpy3uK Macchl 3M. PaccunTaiiTe Ha OCHOBAaHUM dTUX
JAHHBIX BEJIMYMHY IEPUOa MaJIbIX KOJIEOaHUH TaKOTO MasiTHUKA M YK)KUTE MTPaBUIIbHbBIN
OTBET (J — YCKOpeHHe CBOOOIHOTO TMaJIeHNs): m.l

a) 2w 2—I; 0) 2n 13 ; B)2TW —13| ; T)21m —7I ; d)2m —8I ;e)2m I—;
39 249 129 129 99 g
51 171

xK) 2T %; 3) 21 @; 1) HET MPABHJIBHOTO OTBETa (IPUBEANTE €T0);

10. I'py3uk Ha IPY>XHUHKE COBEPIIAET BEIHY)KICHHBIC BEPTUKAIHHBIEC 3aTyXaroIIne
KOJIe0aHMs B BI3KOM >KHIKOCTH O] ASHCTBHEM BHEIIHEH CHIION, MEHSIOMIEHCS CO

BPEMEHEM 110 FapMOHHYECKOMy 3aKoHy: F, (t) = Fycos(wt). OkassiBaercs, uto

3m

aMIUTUTY/Ia CMEIEHHSI TPY3HUKa U3 TOJIOKEHUSI pAaBHOBECHUSI MAKCHMaJIbHA TIPU YacTOTe
=D, a ammuTyIa CKOPOCTH Ipy3rKa MaKCUMalbHA IIPU YaCTOTE = a , IPHYEM
a=4b. PaccunraiiTe Ha OCHOBaHUH 3TUX JaHHBIX BETUUNHY K03 duimenTa 3atyxanus 3
COOCTBEHHBIX KOJICOAHHI TaKOTO MPY>KUHHOTO MasTHUKA B JJAHHOM YKHUJIKOCTH U YKOKUTE
MPABHIIBHBIN OTBET:

a) b; 6)[ )—b r) 2b; )—b )\f )—b 3) \5b;

n) , ’?b; K) —“2 b, 1) Her mpaBMIBHOTO OTBETA (PHUBEIUTE €I0);

3 cemecTp

Ilepevenb KOHTPOJIBHBIX 32JaHUI H BOIPOCOB /IS OLEHKH C()OPMUPOBAHHOCTH
xomnereHuuu OIIK-1 (koutposmpyemsiii uuaukarop OIK-1.2)

1. ITonoxuTenbHBIA TOYSUHBIH 3apsa/ (1 = +2( U OTpULATEIbHBIN TOUEUHBIN 3apsaa 12
J2=—( HaxXoAATCA B IByX BEPIIMHAX PAaBHOCTOPOHHETO TPEYrOJIbHUKA C JJIMHOM
cTopoms! |. Yka3aTh npaBuIbHOE HANPaBIICHHE BEKTOPA HAIPSKEHHOCTH E
CO3JJaHHOTO UMU NIEKTPOCTATUYECKOTO OISl B TPETHEN BEPLIUHE HTOrO
TPEYroJibHUKa (CM. pUCYHOK):

a)l 0)2 B3 N4 ms5 e6 x7 38 w9 x) 10 a)ll
M) 12

2. Ykaxure YPaBHCHUEC, BBIPAKAIOIICC TCOPEMY Faycca B SJICKTPOCTATHUKE!



3. ITo oOBbemy mapa ¢ 0AMHAKOBOK BO BCEX TOUYKAX IUIOTHOCTBIO 0 = CONSt P
pacmpezenen ekTpuueckuit 3apsa. [lap okpyxeH 6eCKOHEUHOM e ”
JUBIEKTPUYECKON Cpeioi, UMEIOLIEH TUAIEKTPUYECKYIO POHUIaeMOCTh €. Ha
paccTosiHUU ' OT LIEHTpa 1apa (3a ero npejesaMu) BeJINYMHA HaIIPSHKEHHOCTH ” "
AJIEKTPUYECKOTO OJIsI, CO3JaHHOT0 ATUM 3apsaaoM, paBHa E. Eciu nomectuth P
JAaHHBIN 3apsHKEHHBIN ap B BakyyM (yOpaTh AMAJIEKTPUK), TO MOJIE C BJBOE " ” i
MEHbIIIEH BeTMYNHON HanpspbkeHHocTH E/2 Oyner HabmromaThCst B BaKyyMe Ha BBOE OOJIbIIEM
paccTosiHUM 2I' OT LeHTpa 1mapa. Yemy paBHa Iu3IEKTpUUEcKas IPOHUIIAEMOCTh CPe/Ibl?

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

4. B anexTpuueckoi cxeme, OKa3aHHON Ha PUCYHKE, €
R,=R,=R,=100M, ¢ =10B, ¢, =20B, ¢, =30B. Buyrpennue ]
COIPOTHUBIICHHS] ICTOYHUKOB TOKa paBHbI HYJt0. HaiianTe moaxoasmuii T Ry R,

o 3 | —
3aMKHYTBIM KOHTYp LIENU U ONPEJEITUTE HAMPABICHUE U CUITY TOKA, B
IPOTEKAIOIIEro uepes pesuctop R,, ecnn gepes pesucrop R, mporekaer Tok 2 A cnipaBa HaJeBo, a

gepes pe3uctop R, mpoTekaer Tok 2 A CHU3Y BBEpX.

a) 1 A; cripaBa HaneBo;  0) 1,5 A; cipaBa HasieBo;  B) 0,5 A; cripaBa HaJieBo;
r) 1 A; cneBa HanipaBo; 1) 1,5 A; cieBa Hampaso; e) 0,5 A; cipaBa HaJleBo;
) TOK paBeH HYIIIO,

5. Ilo ToHKO# OECKOHEYHO JUIMHHOW MWIMHAPUUYECKON MOBEPXHOCTH paauyca R paBHOMEpPHO ¢
MOBEPXHOCTHOM IMJIOTHOCTBIO G PACHPENEIICH dIEKTPUUECKU 3apsaa. [pyrue 3apsasl
oTcyTcTBYIOT. OOBACHUTE, KaK HANTH 3aBUCUMOCTh MOTEHIHAIA AJIEKTPOCTATUYECKOTO TOJISI ¢ OT
paccTosiHUA ' 10 OCH JaHHOM MOBEPXHOCTH, €CJIM U3BECTHO, YTO BEJIMUMHA MOTEHIMAlIa HA OCU
UWIMHAPUYECKON TTOBEPXHOCTH paBHa ¢, . [IpuBenute Gpopmymny 3TOH 3aBUCUMOCTH U [TOCTPOTE

HPUMEPHBIN rpaMK 3aBUCUMOCTH @ =@(r) Hpu 0<r <.
6. Ha Henpo3pauHyto nperpaay ¢ ABYyMs Y3KHMH MapajuieIbHbIMUA

pOPE3sIMH, HAXOAAIIMMHUCS Ha paccTosiHuu d JpyT OT apyra, majact %

HOPMaJIbHO MOHOXPOMATHYECKUI CBET C JUIMHOM BOJIHBI A. 3a IIperpafoi o>

Ha 60JbIIOM yaaneHuu L0 d pacnoiioxkeH skpad. [lokazarens o

MIPEIOMIICHHUS TPO3PAYHOM cpeibl Mexay HUMHU paBeH N. [Tpu A

OJIHOBPEMEHHOM YMEHBIIICHUHU [TOKa3aTess mpeaoMiieHus N B 2 pa3a u

yMEeHbIIIeHUH paccTosiHus L B 2 pasa mupuHa HHTepPepeHInOHHBIX

mojoc AX Ha 3KpaHe (BBIOEPHTE OTBET):

a) yMeHblIlaercs B 4 pasza; 0) ymeHbIlIaeTcs B 2 pasa; B) HE U3MCHSETCS;

T') yBEJIIMYUBaETCs B 2 pasa; 1) yBeIuuuBaeTcs B 4 pasa;

7. MoHOXpOMaTHUYECKU CBET MaIaeT U3 BO3AYIIHON Cpeibl HOpMaJIbHO BO3AYX

npenomiieHus N = 1,33, HaxXoIAMIYIOCS HA CTEKIJIE C MOKa3aTeleM
npenomieHus Ne = 1,5. UnTephepeHIMOHHbBI MaKCUMYM JUIs
OTPaXEHHOTO OT MBUIBHOM MJIEHKU CBETa HAOIIOIaeTCsl B TOM Ciydae,
KOT/Ia JUTMHA BOJIHBI A TAJArOIIETo CBeTa paBHA (yKaKUTE MPAaBWIBHBIN OTBET, eciu M =1, 2, 3, 4,
2dn 2dn, 2dn 2dn

dn
a)W’ 6)H’ B) m ~ ) (2m+1)’ 2 m

d ) CBeT/I
Ha IJIO0CKYIO IPO3pavyHyI0 MBUIBHYIO INIEHKY TOJIIHUHEL 0 C IIOKa3aTelIeM \el L L T\ ], l i ]{ U

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

”

C‘e)2dn‘)K) 2d |
+12° 7 m+127 77 n(2m+1)’
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8. Ha mudpakiinoHHYI0 PEHIETKY C MOCTOSHHOW pereTK 0 U MIMPUHOM KaXKI0H MIeNi a MajaacT
MOHOXPOMATHYECKHIA CBET C JJTMHOW BOJIHBI A. 32 PENIETKOM YCTAHOBJICH SKpaH, Ha KOTOPOM
Habmronaercst untepdepeHnnonnas kapruua. CriekTp M—ro nopsiaka Ha 3TOW KapTHHE HEe BUJICH,
MOCKOJIBKY €T0 TOJIOKEHUE COBIAIACT C TOJI0KEHUEM TU(PPAKINOHHOTO MUHUMYMa Ha IIEJH.
[Tocrosiauyro pemeTku d yMEHbBIIAKOT, He MeHsIsSE A U &. [Ipu 3TOM (yKaKUTE MPpaBUIIbHOE
YTBEPKICHUE):

a) CIIEKTp M—TO0 MOPsIKAa CMECTUTCS OT IIEHTpa UHTEP(HEPEHIIMOHHON KapTUHBI U CTAHET BUJICH;
0) CHEeKTp M—Tro MOpPsAKa CMECTUTCS K IICHTPY HHTEP(PEPESHITMOHHON KaPTHHBI H CTAaHET BUJICH;
B) CIIEKTP M—TO0 MOPSIKA MO-TIPEKHEMY HE OyJIeT BUACH, MOCKOJILKY TOJIOKEHUE
TU(PPAKIIMOHHOTO MUHIMYMa Ha IIeIN He U3MCHHTCS;

T) CIEKTp M—TO MopsaKa Mo-NMpexHeMy He OyAeT BUICH, OCKOJIbKY HE MEHSIETCS JJTMHA BOJTHBI
MaJAIOLIEro CBETA;

9. Ha mudpakimoHHYIO PEMIETKY MalaeT HOPMaIbHO I
MOHOXPOMAaTHYECKUI CBET. 3aBUCHMOCTh

WHTCHCUBHOCTH | CBeTa, MpoIIeNnIiero 3a pemerky, oT

CHHYCA yIJIa OTKJIOHEHHS ¢ I0Ka3aHa Ha pucyHke. Bo ] H L, gsine
CKOJIBKO pa3 U3MEHSTCSI PACCTOSHUS MEXKTy 0
UHTEpPEPEHIIMOHHBIMU MAaKCUMyMaMHU (CIIEKTPaMH) Ha 3TOM PHCYHKE, €CITH TTOCTOSHHYIO PEIIETKH
YMEHBIINTH B 2 pa3a, a JUTMHY BOJIHBI MTAA0IIETO CBETA YBEINYHTD B 2 pa3a (YKaKuTe
MIpaBUJIbHBIN OTBET):

a) yBenuuarcs B 4 pa3a;  0) yBenuuarcs B 2 pa3a;  B) HE U3MEHATCS;  T') yMEHbIIATCA B 2 pasa;
1) yMeHbIlarcs B 4 paza;

10. Ha aqudpakiimoHHy0 penieTky najgaeT mydok MOHOXpoMaTHyeckoro ceera. [llupuna myuka A S
paBHa mpuHEe AUGPAKITMOHHON pelIeTKH. 3a PEIIeTKON Ha yIaIeHHOM dKpaHe HaOI01aeTCs
nHTEep(dEepeHIIMOHHAs KapTHHA, H300paKeHHAst Ha pUCYHKE. UTO TMPOU30MIET C 3TOM KapTHHOM,
€ClIM IIMPUHY A S MaJaoIIero Ha peuieTKy Myyka CBeTa YMEHbIINTD BABOE (YKaKHUTE MIPaBUIbHOE
YTBEPIKJICHUE):

a) IIMpPUHA IJIaBHBIX UHTEPPEPEHIUOHHBIX MAKCUMYMOB YMEHBIIUTCS

0) MMpHUHA INIaBHBIX UHTEPPEPEHIIMOHHBIX MAKCUMYMOB HE U3MEHUTCS

B) IIMPHHA [VIABHBIX HHTEP(PEPEHIIMOHHBIX MAKCUMYMOB YBEIIUYUTCS

r) uHTep(epeHIIMOHHbIE MAKCUMYMbI Pa3BUHYTCS OT LIEHTPa UHTEPPEPEHIIUOHHON KapTHHBI

1) uHTep(hepeHIIMOHHBIE MAKCUMYMbI CABUHYTCS K LIEHTPY UHTEPHEPEHLIIMOHHOM KapTHUHBI

Ilepeyenb KOHTPOJIBHBIX 32JaHUI H BOMPOCOB /IS OLEHKH C()OPMUPOBAHHOCTH
xomnereHuuu OITK-1 (koutposmpyembiii uuaukarop OINK-1.8)

1. Kirrou K mepeBosT 13 mosoxkeHus “1” B mosioxxkeHue “2”, 3ambikast 0OKJIa KK
3apsauBIierocs ot ucrounuka IJ[C &€ xkonaeHcatopa ¢ émkocThio C uepes
conpotuiieHne R. Kak MOXHO BBIUMCIHTD TOK, TEKYIIHiA yepe3 koHaeHcatop? Kak
3TOT TOK OyneT 3aBuceTh OT BpeMeHu? Hapucyiite npumepHsbiii rpaguik 3aBUCUMOCTH ]—{ —
3aps/ia Ha KOHJIEHCATOpe U TOKa, TEKYILETr0 Yepe3 KOHAEHCATOP, OT BpeMeHu. OTBeT

000CHOBAThH U MOATBEPAUTE (POPMYyIaMHu.

v
o

2. B skcniepuMeHTe nepBOHAYaIbHO HEe3apsKeHHBIH METaUINYECKUN
crepxedb ACB moaHocsT k 3apsikenHoMy Teiy (1). ITocne storo R
cTepkeHb pas3aeisatoT Ha 1Be yactu AC u CB, KoTopble pa3nensorT, 1
MEPEHOCAT pa3/ielIieHHbIE YaCTH Ha OYEeHb OO0JIbIIOE YAalIeHUE OT 2) MeTann 4 MeTann
3apspKeHHOro Tena (2). BeickaxuTe cBoe MHEHHE O TOM, Kakon P!' I ot B

'metann

[ N

A c B
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J0JKHA OBITH Pa3HOCTh MOTEHIIMATIOB @a —¢@g B TOUKaX A ¥ B Ha KOHIIaX CTEp)KHS 10

paznesneHus (BEpXHUI pUCYHOK) U TOCIIE Pa3IeICHUs] U epeMelleHUs (HUKHUN PUCYHOK).
Onpenennure NpUUMHBI BO3MOXKHOI'O U3MEHEHUS BEIIUUUHBl @p —@g WM OTCYTCTBUS 3TOTO

n3MeHeHust. OTBeT 000CHYyHTEe (PU3MUECKUMH 3aKOHAMH M IPUHITUIIAMHU.

3. Mexay miacTuH IIOCKOTO KOHJEHCATOpa, MOIKITIOUYEHHOTO K UICTOYHUKY MOCTOSHHOM c
OJC &, HaxoauIiICs OJTHOPOIHBIA TUANEKTPHUK C AUIIEKTPUUECKON MPOHUIIAEMOCTHIO €. c
[Tpu 3TOM EMKOCTB TaKOTO 3alOJHEHHOTO KOHAeHcaTopa Obuia paBHa C. Beickaxute ceoe @
MHCHHUE O TOM, 6yneT JIA AUBJICKTPHUK BBITAJIKUBATHCA JICKTPUICCKUMU CHIIaMU U3 ¥
KOHJICHCATOPAa MWJIM HET, ¥ KaKyl padoTy HAZ0 COBEPIIUTH, YTOOBI YIATUTh TUAICKTPUK U3
KoHJeHcaTtopa? OTBeT 000CHOBATH C MOMOIIBIO (PU3NUECKUX 3aKOHOB M IPUBECTH POPMYITY AJIs
Tako# paboTHI, BEIpAXEHHYIO Yepe3 BennuuHbl &, C U €.

4. DKCnepUMEHTaTOp MPOTIHYII JBa TOHKUX NMapauleIbHbIX MPOBOIA Ha T f
MaJIOM paccTostHu| | pyr oT Apyra v mpoImycKaeT mo mpoBoaM TOKH B /
Pa3HBIX HAIPABJICHUAX, KaK [TOKAa3aHO HA PUCYHKE, CUUTAsS], YTO | I

Pa3HOHAIPABIICHHBIE IPOBOJHUKH C Pa3HOHAIIPABIEHHBIMU TOKaMHU

MIPUTSHYTCS IPYT K IPYry U MOKHO, 3Hast UX MacCy U CUIIy NIPUTSKEHUS, HATH BpeMsl, 3a KOTOpPOe
ITPOBOJIHUKU COMKHYTCSI M1 TOKH UCYE3HYT. BBICKa)XUTE CBOE CYKJIEHHE O MTPABOTE WIH
OLIMOOYHOCTH 3aKIIF0UEHHS dKciepuMeHTaTopa. OG0CHYHTE CBOU BBIBOJIBI C TOMOUIBIO
(bu3NYECKUX 3aKOHOB, U C IIOMOIIBIO (POPMYIT ONIPEEeNINTE BEIUUNHY U HAIIPaBJIEHUE CHIL,
JNEUCTBYIOLIMX Ha €IMHUILY JJIMHBI IPOBOIHUKOB.

5. B nemnsb anekrpudeckoro kojaedaTeIbHOr0 KOHTYpa BKIIOYEHA BHEITHSSA

C L R
nepemennas DJIC ¢ IMKIMYECKON 9acTOTOM ®. MeHss 3Ty 4acToTy, i H““W"‘:ﬂ'_—l
~Eocosot

OTIPENICTTUIIH, YTO MAaKCUMaJIbHAS BEIMYMHA aMILTUTY/ bl HAPSOKCHUS Ha
koHaeHcarope C momydaercs, KOTla o = o, , @ MAKCUMaJbHasi aMILTUTY/a TOKA B LEMU — IPH © = o, ,

puieM o, —o; = o, / 2. Kak HaliTH cooTHOIIeHne MeX 1y rmapamerpamu 1ienu R, L u C mpu sTom

ycnoBuu? Beipazure eMkocTh KoHeHcaTopa C depe3 conpoTuBiieHre R U HHIYKTUBHOCTD L
karymku. OTBeT 060CHOBATh U MOJATBEPAUTH (hopMyTaMu

6. Ha ToHKYIO IIIEHKY M3 IPO3payHOro MaTepuaia ¢ oKa3areinem 6EnbIi CBET
MpeIOMIICHHUS N, HAXOSAIIYIOCS B BO3JIyX€, MMaaeT CBepXy Oeblii CBET. byl y /IJ' Vi ! |
ITpu 5TOM Ha NOBEPXHOCTH IUICHKH HAOIIOJA0TCA 7, .,

(v \
I/IHTep(bepeHI_[I/IOHHLIe IIOJIOCHI. HBCTOB&SI OKpacCKa ydacTKa KaxJ101 U3

IIOJIOC MCHSCTCA B HAIIPABJICHHUU CIIpaBa HAJICBO, YKa3aHHOM CTpCJ’IKOﬁ Ha pUCYHKE CIICAYHOIIUM

00pasoM (BbIOEpUTE OTBET): a) 3eJIeHas— CHHSSA—KeITasi—O0paHKeBas;
0) 3eeHas—KenTas—OopaHKeBas—KpacHas; B) OpaHXeBasi—IKENTas— CHHSISI—3CJICHAS;
T') )KenTass— roydas— 3eJeHas— CHHSIS, 1) KpacHasi—OpaHXeBasi— KeITas—3eICHas;

e) Ha6J'IIOI[aIOTC$[ qepeayromuecsa OeJible ¥ TEMHEIE II0JIOCHI,

7. MOHOXpOMAaTHYECKU CBET € AJTMHOMN BOJHBI A PacHpoCTpaHseTcs B <i$$c¢8 eli N L, U
CTEKJIE C ITOKAa3aTeseM NpeoMiIeHns N = 1,5 u nmagaer HOpMaJIbHO Ha 2 @d BO3/yX §
TOHKYI0 BO3IYIIHYIO [TPOPE3b-NPOCIONKY TONMUHEI 0. YcnoBuem { “ctekno ~ N
UHTEP(PEPEHIIMOHHOTO MaKCUMyMa JUIs OTPAXKEHHOTO OT IPOPE3U CBETA

Oyzet (BbIOEpHUTE PABUIIBHBIN OTBET, €CIIH 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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8. Ha 2) I 6) I
T (paKIOHHYIO 0
PEIIETKY MajaeT o j ¢
MOHOXPOMAaTUYECKUN 0 0

cser. [IpaBunsHOM
KapTUHOU B)
pacpeneneHus
MHTCHCUBHOCTH | P P
CBETa, NPOIICAIICTO 0 0

3a PEUIeTKY, OT YIila OTKIOHEHHUS () OT HAIPaBJICHHUS MaJalo0IIero ceera Oyner (Boioepure
[IPaBUJIbHBIN PUCYHOK):

9. ToyeuyHbI! HICTOYHUK S MOHOXPOMATHUYECKOTO CBETA C JITMHON BOJHBI A
HaXOJHUTCSI HA PACCTOSTHUU @ OT HEMPO3payHO IIOCKOH Mperpajbl ¢
MIPOPE3aHHBIM B HEW KPYIJIBIM OTBEPCTHEM pajuyca I, a mapauieabHbl SKpaH
3aKperJieH Ha paccTosHuu L 3a mperpaoii, mpudeM r < /LA . [Ipu u3sMeHenuu L a
PaccTOSHUS & OCBEIIEHHOCTh Touku O dKpaHa (Jiexale, Kak ¥ HICTOYHUK T
CBeTa S, Ha OCH OTBEPCTHUSI) TO CTAHOBUTCS OOJBIIOH, TO yMEHBIIAETCS IO HYJISL.
C momo11pk0 3aKOHOB (DM3UKH MOTyduTe GOPMYITY JJIsl TAKOTO PACCTOSHUS 8, HAUUHAs ¢ KOTOPOTro
OCBEIIEHHOCTh B TOUKe O MepecTaéT “MUrarh’ M HAYMHAET HEMPEPBIBHO YMEHBIIATHCS.
OOmwsicante Bamr BeiBo. B Kakyro cTOpoHY Hallo IBUTATh HCTOYHHUK CBETA S, H3MEHSISI PACCTOSIHUE
a, 4TOOBI MMOJIYYUTh MOHOTOHHOE U3MEHEHHUE OCBEIIEHHOCTH — BJIeBO WM BIpaBo? OTBET
000CHOBATB.

10. /IBa oimHAKOBBIX NOJSIPOKIa (3TO TOHKAs Mpo3payHasi IIeHKa-MOISpU3aTop, MPOIyCKaroIast
IJI0CKOMOJIIPU30BAHHBIN CBET) PACIOJIOKEHBI TaK, YTO HE MPOIYCKAIOT MaalouIiil Ha HUX JIy4
€CTECTBEHHOI'0 COJTHEUHOI'O CBETA C MHTEHCHBHOCTBIO |, M pacnosao KeHHbIH 3a MOJIIporIaMH

JETeKTOp He PUKCUPYET cBeTa. BrICKaXknTe cBOE€ MHEHHE O TOM, MOXHO JIH, HE I0TParuBasich 10
3TUX MOJIIPOUJIOB, TIOMECTUTH MEXAY HUMH TPETHUI MOJIAPOU]T TaK, YUTOOBI CBET BCE K€ MPOIIEN B
nerexktop? [IpuBenute 060CHOBaHHBIE aAPIYMEHTHI B M0JIb3y BO3MOXKHOCTH MJIM HEBO3MOXKHOCTHU
nporyckanus ceeta. Eciu Bce xe 3T0 BO3MOXKHO, MPEUI0KHUTE CIIOCOO pa3MEIeHHs TPETHEro
MOJISIPOU/JIA TaK, YTOOBI MPOLIEANINI B IETEKTOP CBET UMEN MaKCUMAaJIbHYI0 HHTEHCUBHOCTD U
HaWJUTe BENTUYUHY 3TON MaKCUMaJIbHON MHTEHCUBHOCTH.

Ilepevenb KOHTPOJILHBIX 32JaHUI H BOIPOCOB /IS OLEHKH C()OPMUPOBAHHOCTH
xomnereHuuu OIIK-1 (kourposmpyembrii uuaukarop OINK-1.10)

1. [onoxuTeNbHBIN TOYCUHBIH 3apsaa (1= +2( U OTPHUIATEIbHBIA TOUCYHBIN 3apsij 123
J2=—Q HaxXoAATCA B IByX BEpILHMHAX PABHOCTOPOHHETO TPEYroJIbHUKA C JJTMHOM

cropoHsl! |. Yka3are npaBuiibHOE HallpaBiieHUE BEKTOPa HANpsDKeHHOCTH E
CO3/IaHHOT'O UMM JIEKTPOCTATUYECKOTO MOJISI B TPEThEeW BEPLINHE ITOTO
TPEYroJibHUKa (CM. pUCYHOK):

ayl ©6)2 B3 14 mS5 e6 x)7 3)8 w9 k)10 m)ll
M) 12

2. Ykaxure YPaBHCHUE, BbIPpAKAIOIICC TCOPEMY Faycca B JICKTPOCTATHUKE!

a)§|§d§:&; 6)§Edfzm; B)§Ed§=o; r)§Edr=o;
S &€&y | &€&y S |
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3. ITo oOBbemy mapa ¢ 0AMHAKOBOK BO BCEX TOYKAX IUIOTHOCTBIO 0 = CONSt P
pacnpezenen aekTpuueckuit 3apsa. Llap okpyxen 6eckoHEUHOM e "
JUBJIEKTPUYECKON CPENoi, UMEIOLIEN JUAIEKTPUUYECKYIO ITPOHULIAEMOCTS €. Ha
paccTOsiHUU ' OT LIEHTpa 1apa (3a ero npeaesiaMy) BeIMurnHa HapsHKEHHOCTH " "
AJIEKTPUYECKOTO TOJIsI, CO3JaHHOT0 ATUM 3apsAaoM, paBHa E. Eciu nomectuts . "
JaHHBIN 3apsDKEHHBIN 1Iap B BaKyyM (yOpaTh ITU3JIEKTPHUK), TO MOJIE C BIBOE " " "
MEHbIIIEH BeTMYNHON HanpspkeHHocTH E/2 Gyner HabmromaThCst B BaKyyMe Ha BIBOE OOJIbIIEM
paccTosiHUM 2I' OT LeHTpa 1mapa. Uemy paBHa JU3IEKTpUUECKas IPOHUIIAEMOCTh CPeIbl?

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

4. Ha pucyHke moka3aHa KapTHHA SKBUTIOTCHIIMAIbHBIX JIMHUM
AIEKTPOCTATUYECKOTO MOJISl M 3HAYEHUS MOTEHIIMala Ha HUX. 3B
Otmeuensl Touku A, B, C u D. I3MeHeHne BeTMIUHBI CKOPOCTH !
MEPBOHAYAIIBHO TTOKOMBIIEHCS 3apsHKEHHON YaCTHUIIBI MO \
JEHUCTBUEM DJIEKTPOCTATHUYECKOTO TIOJIsI UMEET HanOoJIbIee \ \
3HAYEHHE MPU MTePEMEIICHUN YaCTHIIbI: N
a) m3 Touk D B Touky B;  6) u3 touku D B Touky C; NN
B) m3 Touku D B Touky A; 1) 13 Touku C B TOUKy A, N

5. [Inockuii 3apsKkeHHBIN a) =
KOHJICHCATOP C 3apsAaIoM (| Ha P T T
METAJUTHYECKIX 0OKITaIKaX > 449 @/ @ = éy
3aIOJIHEH TUAJICKTPUIECKOM

Cpeaoil ¢ AUAIEKTPUUECKOM = -J/-l-q 'T- -9 == -"=9 ==
MIPOHUITAEMOCTBIO £ =2 U P

HAXOJUTCS B BaKyyMme. BriOepuTe prCYHOK C TIPaBHIIbHBIM HAIPABJICHUEM JIMHUN BEKTOpa
TOJIAPU30BAaHHOCTH P

6. Ha ToHKYIO TUIEHKY W3 ITPO3pavyHOro MaTeprala ¢ moKa3areieM 6Ll CBET
MpeoMIICHUS N, HAXOAIIYIOCS B BO3/IyXe, MAaJaeT CBEPXY OeIbIil CBET. VL J /IJ’ Vi ! |
[Ipu 3TOM Ha MOBEPXHOCTHU IUICHKH HAOIIOIAI0TCS 7, .,

2 ” ” 7

) -
I/IHTep(bepeHHI/IOHHBIe II0JIOCBI. HBCTOB&H OKpaCKa y4aCTKa KaxXKJ10u U3

I10JIOC MCHACTCA B HAIIPABJICHHUU CIIpaBa HAJIECBO, YKa3aHHOM CTpeJIKOP'I Ha pUCYHKE CIICAYIOIINUM

00pasoM (BbIOEpUTE OTBET): a) 3eJIeHas— CHHSSA—KeITasi—OpaHKeBas;
0) 3eneHas—KenTas—OopaHKeBas—KpacHas; B) OpaHXeBasi—IKENTas— CHHISI—3€JICHAs;
T') )KenTass— roxyoas— 3eJeHas— CHHSIS, 1) KpacHasi—OpaHKeBasi— KeNTas—3eICHas;

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

~ | CBET )
7. MOHOXpOMAaTHYECKUI CBET € JTMHOM BOJIHBI A pacnpoCTpaHsieTcs B <i$ lf¢4/i I L g
CTEKJIE C [ToKa3aTeseM npejaomiieHus N = 1,5 u nagaer HOpMaJIbHO Ha 2 $d BO34YX §
TOHKYI0 BO3YIIHYIO [TPOPE3b-NPOCIONKY TONUHEI 0. YcnoBuem { “crewo © Mo )
UHTEP(PEPEHIIMOHHOIO MaKCUMyMa Il OTPa’KEHHOTO OT MPOPE3H CBETa
Oyzet (BbIOEpHTE PABUIIBHBIN OTBET, €CIIH 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;

8. Ha 2) I 6) I

T (PaKIIMOHHYIO

peleTKy najsaer ® E P
MOHOXPOMAaTHUYECKHI1 0 0

cserT. [IpaBunpHOM I

I r)
\ P Al P
0 0
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KapTUHOM pacrpeeseHusl UHTEHCUBHOCTU | CBeTa, IPOLUEALIETo 3a PEUETKY, OT yria
OTKJIOHEHUS (p OT HAIIPaBIICHHS MA/IAI0IETO CBeTa OyAeT (BhIOEpUTE MPABUIBHBIN PUCYHOK):

9. Ha qudpakumoHHyro pemeTky majaaet 0emblii CBeT CO BCeMH JIMHAaMU BoJIH. Ha skpane,
PAacIoyioKeHHOM 3a AU(PAKIIMOHHOHN pelIeTKoM, BOIM3M IeHTpa O MHTEepPEepEeHIIMOHHON KapTHHBI
HaOJI0/1al0TCSI MAKCUMYMBI OCBEIICHHOCTH (CIIEKTPHI M —T0 mopsiaka). C yBeIHueHHEM MOpsIKa

criekTpa m (BbIOEpUTE MPABHIBHOE YTBEPKACHUE):

a) ero IHpHUHA PacTeT, a IPKOCTh OCTAETCS HEM3MEHHOU

0) ero mupuHa OCTaéTCs HEM3MEHHOM, a APKOCTh YMEHBIIACTCS
B) €ro LIMPHUHA U SIPKOCTh HE U3MEHSIOTCS

I) €ero LKpHUHA U IPKOCTh YMEHBILIAIOTCS

7) €ro IKUpHHA YBEINYUBACTCS, a APKOCTh YMEHbBIIIAETCS

10. MoHOXpOMAaTHYECKHI CBET C JJIMHON BOJHBI A TIa/IaeT
HOPMaJIbHO Ha IUIOCKYIO Mperpajay ¢ Npope3aHHbIM OTBEPCTHEM
paauyca I (CM. pUCYHOK). 3a TIperpajioi Ha yiajieHuu |
YCTaHOBJIEH MapaslieibHbIN SKpaH. UTOObI B LIEHTpe dKpaHa 0 u3-
3a TU(paKIuy CBeTa Ha OTBEPCTUH HAOIrOMaCs TUGPaKIIMOHHBIN
MaKCHMYM OCBEILEHHOCTHU, PACCTOSIHUE | TOJHKHO OBITH PABHO
(BpIOEpUTE MPABUIIBHBIN OTBET, i€ M- LEJI0€ YUCTIO):

2 2 (2m+1)r? 2mr?
Vimery) Tt U P
i (meye
(2m+1)n’ Ao

nperpaga aKpaH

4. OueHoO4YHbIE CpeACTBA (OLEHOYHbIE MATEPHAJIBI) ISl POBEICHUS
NMPOMEKYTOUHOM ATTECTANMH 00y4aKIINXCS (3AIUTHI KYPCOBOiIl padoThl
(mpoekTa)) Mo AUCHUIINHE (MOXYJIIO)

3aHATHS  yKa3aHHOTO TUIA HE  MPEeIyCMOTPEHBI
00pa3zoBaTeIbLHON MPOTPAMMON.

OCHOBHOM

npodeccnoHaNIbHON



	4. 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 программой.

