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1. Onucanue poHAA OLIEHOYHBIX CPEACTB (OLICHOYHBIX MATEPHAJIOB)

@DOH]1 OLIEHOYHBIX CPEACTB (OLICHOYHbIE MAaTEpPHaJIbl) BKJIIOUAET B c€0sl KOHTPOJIbHBIE 3a]1a-
HUS U (MITM) BOMPOCHI, KOTOPBIE MOTYT OBITh MPEIIOKEHBI 00YJarmEeMycsi B paMKax TEKYIIETO
KOHTpOJISl YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTaluu M0 JAUCLHUIUIMHE (MOIYNI0). YKa3aHHbIE
KOHTPOJIbHBIE 33JaHUs U (UJIM) BOIPOCH! MO3BOJIAIOT OLIEHUTH JOCTH)KEHHUE 00yJarolumMcs MIaHu-
PYEMBIX Pe3yJbTaTOB OOyYEHHUS N0 TUCLUIUIMHE (MOJIYJII0), YCTAHOBJIEHHBIX B COOTBETCTBYIOLIEH
paboueii mporpaMMe AUCHUIUIMHBI (MOIYIIS), a TaKKe COPMHUPOBAHHOCTH KOMITETEHIIHHA, YCTaHO B-
JIEHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKTEpUCTHUKE OCHOBHOW MpodeccuoHambHON 00pa3oBa-
TEJIBHON IIPOrPAMMBI.

[TonHble HAMMEHOBAHUSI KOMIIETCHIIMM U WHIMKATOPOB MX JAOCTHKCHHSI TIPEIICTABIICHBI B
00111el XapaKTepUCTUKE OCHOBHOM MPoeCCHOHAILHON 00pa30BaTEIbHOM MPOTPAMMBI.

2. OneHoO4YHBbIE CpeIcTBA (OLEHOYHbIE MAaTEePHAJIbI) /1JIs1 MPOBEAeHUsI TEKYIEro
KOHTPOJISA YCIIeBAeMOCTH 00yYAIOUIUXCH 10 IUCIHUILINHE (MOIYJII0)

2 ceMecTp

IlepeyeHb KOHTPOJIbHBIX 32JaHUH U BOIIPOCOB /ISl OLEHKH C(POPMUPOBAHHOCTH KOMIIETEH-
nuu OITK-3 (koHTpoJIMpyeMblii HHANKATOP AocTH:KeHUs KommeTenuu OITK-3)

1. Ha pucynke n3o0OpakeHa Iiockasi KpuBasi, Ha3blBaemasi KIIOTOM10H (criupa- y

net0 KopHro). Touka A JIBMIKETCS BIIOJIh 3TOM KPUBOM B HAIIpaBJICHUH, YKa3aH-

HOM CTPEJIKOM, C OCTOSIHHOM 1O BEJIUYHUHE CKOPOCTHIO. [Ipr 3TOM BennumnHa eé A
MIOJIHOTO YCKOPEHHSL: a) paBHa HYIIIO; 5 >
0) MOCTOSTHHA W HE paBHA HYJIIO;  B) YBEIIMYHBACTCH; I') YMEHBIIACTCS; 6

2. YacTuua ABWXKETCS MO KPUBOJUHEHHOW TPAeKTOPUHU C MOCTOSHHBIM IO BEJIWYUHE (MOMIYIIO)
HOpMaJIbHBIM ycKOopeHueM. lIpu 3ToM oka3bIBaeTcsi, YTO paguyc KPUBU3HBI TPACKTOPUU B MECTE

HAXO0XJICHUS YaCTHIIbl BO3PACTAET CO BpeMeHeM t 10 cienyroleMy 3aKoHY: R(t) =const -t2. Vka-

KUTE MPAaBWIbHBIN rpaduk 3aBU- |V v v tv v v
CUMOCTH BEJIMYMHBI CKOPOCTHU / p / K { { / P
a) 6) ¢)

YaCTHUILIbI OT BPpEMCHHA t:

B) r) 1)

3. MarepuanpHas Touka M aBMXETCS 110 ImapaboJie \
(puc.1) B HampaBieHUH, YKa3aHHOM cTpenkamu. I'paduk 4 U Puc2
M3MEHEHMsI BEJTMUUHBI (MO1YyJIs1) €€ CKOPOCTH IPUBEIECH Puc.1 \\//
Ha puc.2. Ha puc.1 nokaszaHo nonoxenue Touku M B mo- M Tt

_ HanpasneHne Y
MEHT BpeMeHHU ts. YKam{Te Ha 3TOM PUCYHKE Harpaniie 1 EVDKeHIA ty to ti
HUE CUJIbL, IeiicTBYyrOMEel Ha TOUKy M B 3TOT MOMEHT
BpeMeHH 13! a) 1; 0) 2; B) 3; r) 4;

1 ~
4. Ha Teno, nMeBlIIee UMIYJILC P B T€YEHHE OUYEHb KOPOTKOTO BPEMEHHU At JIeicTBO- o—>5
1
120°

Basa cuia 6osbias cuna F . Tlociae okoHuanus JEHUCTBUS CUJIBI TENO JIETUT IO/ yr- =)
aom 120° x HaIlpaBJICHUIO IICPBOHAYAJIBHOT'O JABUIKCHHA C UMITYJIbCOM, BCIIMUNHA KO-

[, [
TOPOI'0 paBHA BCIIMYWHE IICPBOHAYAJIBHOI'O UMITYJIBCA TCJIA: | p | = | p| . HpI/I 3TOM BCJIIMYMHA UM-

1
IIyJ1bCa JEHCTBOBABIIEN HA TEJIO CUJIbI ‘FA'[‘ Oyzer paBHa:

a) 0; 6) ptg120°; B) pcos120°; r) p/2; ) p; e) psin120°; xK) 2p;



5. U3 sxecTu BeIpe3aid TpH OJMHAKOBBIE IETAIH B BUJIE DJI-

murca. /[Be geranu pazpesany Ha 4YeThIPe OJIMHAKOBBIC YACTH. o | 1=
3areM Bce 4aCTH OTOJBUHYJIM JAPYT OT JIpyra Ha OJTMHAKOBOE
paccTOsIHUE U PACCTaBUIIM CHMMETPUYHO OTHOCUTEIILHO OCH
OO' (cM. puc.). Beibepure mpaBmIIbHOE COOTHOIIICHUE MEXKTY 5 ' =
MOMEHTAMH WHEPIHH TUX JeTaneii orHocutenbHo ocu OO I I, Is
a) Iy>1,>lg; 0) ly<ly<ls; B) ly<ly=l3;

') HE XBaTaeT JaHHBIX;

IlepeyeHb KOHTPOJIBHBIX 32JaHUH M BONIPOCOB 11 OLIEHKU C()OPMHUPOBAHHOCTH KOMIIETEH-
nuu OITK-2(koHTposiMpyemblii HHAUKATOP HocTH:KeHUsI KomneTeHuu OITK-2.1)

1. Ha pucynke npeacrasieH rpadpuk GyHKIuu pacrpeneineHus Makcpesnia Mo-
JIEKYJ UA€aJIbHOTO rasa Mo BeJIMYMHaM ckopocTel. Cpeii OTMEYEHHBIX Ha HEM
CKOPOCTEH Vj MMEIOTCS BEIMYMHBI CPEHEH, cpeiHel KBaApaTUYHOW 1 Hanboiee

BEPOSITHON CKOPOCTH MOJIEKYI ra3a. be3pasMepHoe OTHOIIEHHE V3 - Vg / (V2)2
3’ 8 3 16 31 6
aBHO: a) 4J——; ©0).—; B)s—; T).|—: — 5 €) 4|
P W N7 Ve Per PN O \x
8 8n .
X) /—; 3).—; H)Ipyroi oTBeT;
O 3

2.JlaBrieHne ra3a, COBEPIIAIOIIETO H30TEPMHUIECKUI TTPOIIECC, YMEHBIIIIIOCH B 2 pa3a. [Ipu sTom
CpeIHsIsl ITMHA CBOOOTHOTO Mpodera MOJIeKyYJI ra3a:

a) yBenu4miIach B 4 paza; 0) yBenu4wiIach B 2 paza; B) MPAKTHYECKU HE M3MECHHIIACH;

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

3 B motoxke ra3a, HanpaBJICHHOM IPOTUB OCH Y, BEJIMUYMHA CKOPOCTH T'a3a pacTeT B I0- z 3
JIOXKUTEITLHOM HarpaBlieHUH ocH Z. [lepeHoCc UMy ibca HalpaBiICHHOTO JBU)KEHUS ra3a =
HPOMCXOIHT: X
a) BJOJb OCH X;  0) IPOTHUB OCH X; B) BJIOJIb OCHy; T) IIPOTUB OCHy; M) BJIOJIb OCH Z,
€) IPOTHUB OCH Z, ) Ipyrou OTBET;
4. Marepual CTepx Hs ; ; ] ] ] '

P PHEL ¢ 1 ol Jol 4 Jol Jol Jo Jot
U300paKEHHOTO Ha Q)2 = k : \ : ! :

x| xSy x [ Yx [ ix L X

JIEBOM PHUCYHKE, UMe€- X XX P AR gl xll F e A
€T BCIOAY OJIMHAKO- a) 0) B) r) ) e)
BBIM, HE 3aBUCSIIUI

OT TeMIepaTypsl KO3QPUIIHEHT TerIonpoBOAHOCTH. KOHIIBI CTEpKHS MOIEP)KUBAIOTCS TPU Pas3-
ubix Temnepatypax T1 =400 K u T, =300 K. Ykaxurte npaBuiIbHbIN rpaduk 3aBUCUMOCTH BeIU-

YHHBI INIOTHOCTH IMIOTOKA TCIIJIa jQ OT paCCTOSHHUA X BIOOJIb €TO OCH:

5.Ha PUCYHKE IIPUBCJACHA JUarpamMmma COCTOSHUN BEIICCTBa HQO C KPUBBIMHU pa3acia
TBEPJIOH, )KUIKOM 1 ra3000pa3Hoil (a3. Kakas Touka (WM TOUKH) Ha JUarpaMMe co-
OTBCTCTBYCT COCTOSAHUIO KPIHSIH.ICIZ BOI[BI?

a)l;  0)2 B) 3; N4, s e) 6; x) 7, 3)8; u) 9;

K)2u3; n)lud;
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IlepeyeHb KOHTPOJIBHBIX 32JaHUH M BOIIPOCOB VIl OLEHKH C(POPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (koHTpoMpyeMblii HHANKATOP AocTH:KeHUs KomneTeHuu OITK-3)

1. MarepuaiipHasi TOUKa JBIKETCS TAK, YTO C TCUCHHEM BPEMEHH €€ KOOPAWHATHI H3MEHSFOTCS 0
2 43 2 143 4 2

3aKoHaM: X = 2t + 6t° — 4t°, y = 5t°—4t"+1,5t" u z = 4 + 8t — 2t°. Berauciaure MOyIb CKOPOCTH MaTe-

pUAIbHON TOUYKM B MOMEHT BpeMeHu t = 6 c.

YCKOpPEHUE U HOPMAJIBHOE YCKOPEHHE BO3PACTalOT CO BpeMeHeM t 10 IMHEHHOMY 3aKo-

2. [Tpu nBM»KEeHUH MaTEePHAIBLHON TOUKH MO KPYrOBOM TPAaeKTOpUH €€ TaHTCHIIUAILHOE -
)

@V
Hy: @, =const-t, a, =const-t. I[Ipu 5ToM BenmunHa TaHreHca tg0O yria Mexay BEKTO-

POM V CKOPOCTHU TOUYKHU U BEKTOPOM €& TOJTHOTO YCKOPEHHs a Oy/IeT U3MEHAThCS CO BPEMEHEM IO
3aKOHY:

a) : %; 0) : t2; B):t; 1): t%; ) - tiz; e) : t3; x) tg0 He nusmensercs;

3) TaKo€ IBUYKEHUE HEBO3MOXKHO;

3. MarepuanpHas TOYKa JIBFDKETCS BJOJb KPUBOJUHEHHOW TPACKTOPHH, MPHYEM BeIWYMHA (MO-
Jy7b) CKOPOCTH 3TOW TOYKM MEHSETCS CO BpeMeHeM o 1o 3aKkoHy V(t):Atz—Bt+C, rje

A, B,C —mocTosiHHBIC BETTMUMHBI, HE paBHBIE HYITIO. B kKakoit MOMEHT BpeMeHH I BEKTOpP MOJHOTO

B 2A
YCKOpPEHUs TOUKU OyJeT MepHeHIuKYIsIpeH TPAaeKTOpHu? a)npu t= x ; O)mpu t= Y ;

B)ant=xfBz—4AC; r)npnt=%; ﬂ)npnt=%; e)mpu t=0;

) B JIF00OOI MOMEHT BpEMEHH BEKTOP YCKOPEHMsI HE MEPIICHIUKYISPEH K TPAeKTOPUH;

4. YacTHia ABWKETCS BIIOJb OKPYKHOCTH C PaANycoM | M B COOTBETCTBUH C YPAaBHEHUEM
o(t) =2n (tS — 2412 + 241 - 12), rJe ¢ —yroia B paauaHax, t —Bpems B ceKyHIax. Bennunna tan-

TCHIMAIBHOTO (KacaTeIbHOTO K TPACKTOPHHU) YCKOPEHUS YaCTHIIBI PaBHA HYJIIO B MOMEHT BPEMEHHU
(B cekyHaax), paBHBIN:
a) 1; 0) 2; B) 3; r)4; n) 6; e) 8; ) HET IMPaBUJIILHOTO OTBETA;

5. ,HI/ICK paauyca R nHauunaer BpallaTbCsa U3 COCTOAHUS IIOKOS B TOPHU-

30HTaJIBHOM TNIOCKOCTH BOKPYT OCH Z, IPOXOAAILEH NEPIEHAUKYIISPHO Fz, pan/c?

€ro IUVIOCKOCTH YE€PE3 €ro LEHTP. 3aBUCUMOCTh IIPOECKLUU YIJIOBOTO YC- 2

KOPEHUs OT BpEMEHHM I0Ka3aHa Ha rpaduke. B kakoii MOMEHT BpeMeHU OFT 3T ke >
BEJIMYMHA (MOJYJIb) TAHT€HLMAIBHOTO YCKOPEHHUS TOUKM Ha KPaKo JIUCKa | | } il } l \‘V / T" 110 ’

JOCTUTHET MaKCUMAJIBHOU BEJTMYUHBI?
a)llc; 0)6; B) 5¢c; r)4c;

IlepeyeHb KOHTPOJILHBIX 32JaHUI H BOIPOCOB /IS OLlEHKH c()OPMUPOBAHHOCTH KOMIIETEH-
uuu OITK-3 (koHTpoIMpyeMblil HHINKATOP HocTiKeHns1 komnerenmun OITK-3.2)
1. UneanbHelii ra3 coepiaet npouecc 1— 2 — 3, n300pakeHHbIN Ha JUarpaMme

p-V,rme Py =4py, Vo =2Vq, V3 =3V, p1 = 10°a, Vi =1 smatp. 3a Bpems 31010
npoliecca BHYTPEHHsISl DHEPTHsl ra3a yMeHblaeTcs Ha Benmmunny 150 k. Kakoe
TEIJIO MOJTy4yaeT Ia3 3a Bpems npouecca 1— 2 — 37

a) 150 Ixx; 6) 200 Ix; B) 250 Ix; 1) 300 Ix; m) 350 [Ix; e) 400 Ix; k) 450 dx;
3) ApYroi OTBET;
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T
2. Ha pucyHKke mpecTaBiieH MpsIMOi UK TETUIOBOW MAaIIMHBI B KOOpAUHATaX T —S, -2 3
rae T — TepMOIMHAMUYECKAs TEMIIEPATYPa, S —SHTPONHUS. YKAKUTE yYaCTKH, HA KO- | 41

TOPBIX TEIUIOTA MOCTYyNaeT B pabouee TeIo MALIMHBI OT HarpeBaTesel, U y4acTKu, T1e : 4S

TEIUIOTa OTAACTCS XOJIOIUIbHHKY:
a) 12,23 —nocrymnaer; 34,41 —otnaercs;
0) 12,23,41 —nocrynaer; 34 —otrnaercs,
B) 12,41 —nocrynaer; 34 — oTmaercs; r) 23 —mocrynaer; 41 —otnaercs;

3. aBnenue Bo3ayxa B arMocdepe ¢ Temmneparypoil T yMeHBITUTCS B 2 pa3a, eCiIH MOJHATHCS Ha
BBICOTY (L -MOJIsIpHAsi Macca Bo3/lyXa, R — yHUBepcaibHas ra3oBast IOCTOSHHAs):

2RT RT g RT
hzﬂex 2); 0) h=——; h=—1In2; h=“—; ; h=——exp(2
a) RT p(2) ) " B) " r) STIng 1) ” p(2)
e)h:E
2ug

4. B nByX 3aKpBITHIX COCY/IaX C OJIMHAKOBBIM 00beMoM V1= V7 Mpu 0JMHAKOBBIX
temneparypax T1= T, HaxomaTcsi pa3HbIe ra3bl: B IEPBOM (JIEBOM) cocyze — 1 MOIb
Metana CH4 ¢ MossipHO# Maccoii [ = 16 T/M0Jb, BO BTOpOM (TIpaBoM) cocyie — 8
MoJIeit TeIst ¢ MOJISIPHO# Maccoi [ = 4 r/Monb. Yemy pasuo otHomrerne ANj/AN,

qrcia COYapeHUd MOJIEKYIT ¢ OJJMHAKOBBIM Y4aCTKOM CTEHKH C IUIONanbio AS 3a OJJMHaKOBOE
BpeMsi At B aTux cocynax?

a)256; 0)16; B)4; r)2; n) 1; e)1/2; x) 1/4;  3) 1/16;  wm) 1/256;

K) Jpyroi OTBET;

5. JlaBneHue ra3a, COBEPIIAIOIIETO H30TEPMHUUECKHI TIPOIIece, yBEIUYUIOCh B 2 pa3a. [Ipu atom
CpeIHsIsl ITTMHA CBOOOIHOTO Mpobdera MOJIeKyYII ra3a:

a) yBenu4wiIach B 4 paza;  0) yBenu4miiach B 2 pa3za;  B) IPAKTUYECKU HE M3MECHUIIACH;

I') YMEHBIIWJIACh B 2 pa3a; 1) YMEHBIIWJIACh B 4 pasa.

IlepeyeHb KOHTPOJILHBIX 32JJaHUIH U BONIPOCOB JIJIsl OlleHKH C)OPMHUPOBAHHOCTH KOMIIETEH-
uun OITK-3 (KOHTpoJIMpyeMblit HHAUKATOP AocTHKeHHs KomneTennuu OITK-1.3)

1. CrosBIIast aBTOMAIINHA HAYHHACT JBHTAThCS C YCKOPEHHEM ¢ . I1epBbiii Ha- il
OnroaTenb CUUTACT, YTO MPUUYUHOM 3TOTO SBJSETCS TPEHHE KOJIEC O MOBEPX- ﬁ‘%
HOCTbH JIOPOTH, IOCKOJIbKY JPYTUX CHJI, TSHYIINX aBTOMOOWIb Briepe HeT. Bro-

poil yBepeH B TOM, YTO TPEHHE MOKET TOJIBKO 3aTOPMO3HUTH JBUKEHHE aBTOMOOWIISI, HO HUKAK HE
yCKOpUTh. Brickakute cBOE MHEHHE O TOM, KTO U3 Habroaareneit nmpas. OLeHUTE poJib TPEHUS KO-
JIeC 0 AOpOry: OYAEeT OHO MPUYMHON YCKOPEHUS UM 3aMelieHus: aBToMoOmIsA. OTBET 000CHYHTE C
MOMOIIBI0 (PU3MYECKUX 3aKOHOB U (OpMYyIL.

2. B aTTpakinone yenoBek J0JKEH OTBECTH TSKENbIH 11ap, MOBEIIEHHbIH Ha IIHY-

Pe€ U TOJKHYTh €r0 TaK, YTOOBI BO BpEMsI BO3BPATHOTO JBMXKEHUS IIAp COUI KETIIo,

CTOSIIYIO MPSAMO IMOJT TOYKOH, B KOTOPOH IIHYp MO/BELIEH K MOTOJIKY (Iepes KeT-

JIel CTOUT MpensTCTBUE, He TO3BOJIONIee COMTh €€ MpsIMbIM yrapoM). OLeHUTh M
BO3MO’KHOCTh COMTH LIIApOM KETJII0 B TAKOM aTTpakuuoHe. Kak cieayer ToikaTh

mrap? OTBeT 000CHYITE ¢ TOMOLIBIO PU3NUECKUX 3aKOHOB U (POPMYIL.

oo - —— = ==

3. ®yrOonuct ObET neHanbTH. B MOMEHT ynapa Hora (yrOoaucTa umeer cKo-

. ﬁ v
POCTh V, a Macca 6LIOIJ_ICI/I o MYy HOTU BO MHOTO pa3 0O0JIbIIIE MACChI MsYa. é&



[Ipemtoxxure croco0, NO3BOISIOMINI C TOMOIIBIO 32aKOHOB MEXAaHUKH HAWTH CKOPOCTh MsA4a MOCiie
yaapa U HalJUTEe 3Ty CKOPOCTb.

4. lmeercs METAIIIMYECKUN CTEPKEHD, KOTOPBIN MOXHO MOJIBECUTH 33 KPIOYOK
Ha KoHIIe. JInHelky 1o pyKou HEeT, HO UMErOTCs Yackl. [Ipennoxure npouenypy
OTIpeIeTICHUs JUTMHBI CTEPKHSI C MOMOIIBI0 UMEIOIIHXCsl yacoB. OO0CHYiTE
MPEUIOKEHHYIO TIPOIeAypy hopMyIaMH, TO3BOJISIOMIMMHU BEIYUCIUTH TPEOYEMYIO JITMHY CTEPKHSI.

5. Ha 060 koueca co cnimiamu 1 Ha 0001 CIUIONTHOTO AMCKA TOTO K€ paanyca
R u Toii ke maccsl M HaMOTaHbI HEBECOMBIE HUTH, K KOTOPBIM IIPUKPEILIIEHbI
OJIMHAKOBBIE Ipy3bl Maccod M. 1 koneco, u AUCK MOTYT BpaIlaTbCsi BOKPYT
TOPU30HTAIBHOM 3aKPEIICHHOW OCH CUMMETPHH 03 TPEHHUS U TICPBOHAY AT b-
HO TIOKOSITCS, & TPY3bl HAXOATCS HA OJJMHAKOBOM BhICOTE N Ha1 mosioMm.
OmneHnTe, Kakoi U3 rpy30B ObICTpEE yHaueT Ha TOJI IMOCIe Havalla JIBHKCHHUS.
OTBeT 000CHYITE C MOMOIIBI0 PU3NUECKUX 3aKOHOB U (hOPMYIL.

IlepeyeHb KOHTPOJIBHBIX 32JaHHH M BONIPOCOB JIS1 OLEHKU C()OPMHUPOBAHHOCTH KOMIIETEH-
nuu OITK-3 (koHTpoJIMpyeMblii HHANKATOP AocTH:KeHUs kKomneTeHuu OITK-3)

1. [lapuk, MOABEIICHHBIN Ha HEBECOMOM NPYKUHKE COBEpPILIAeT BEPTUKAJIbHBIE KoJieha-
HUS B TNIMLEPUHE. Y TBEP)KIAeTCs, YTO MOCIE TOT0, KaK B INIMLEPHH J00aBUIIN BOY, a
LIapYK MOABECHIIN Ha IPYTOi MPYKMHKE C MEHBIIEH KeCTKOCThIO, OH TIepecTall COBEp-
marth Kojiebanus. Beickaxute cBO€ CykJIeHHEe O BOBMOKHOCTH HJIM HEBO3MOXKHOCTH Ta-
Koro pesyibTara. Haiiaure B cienaHHOM yTBEPKAEHUU T€ (DaKTOPbI, KOTOPHIE MOTJIH
WA HE MOTJIM IIPUBECTH K JTaHHOMY pe3ynbTaTy. OTBeT 000CHYMHTE ¢ MOMOILBIO (hru3Huye-
CKHX 3aKOHOB M (JOPMYIL.

2. HexoTopoe KoJIMYEeCTBO Ta3a CIeAyeT MEPEeBECTH U3 COCTOSIHUS C IaBICHUEM P1 M oO0beMoM Vi
B COCTOSTHHE C JIaBJICHHEM P2 = 2p1 U ¢ 00beMoM V7 =2V1. DTO MOXKHO cliejaTh UCTOJIB3Ys (KOM-
OMHUPYS) TOJBKO IBa 00PATUMBIX MPOIECCA U3 YETHIPEX MEPEUNCIICHHBIX: H30TEPMUYECKUH, H30-
OapUuecKHii, H30XOPUIECKUH U aanabaTnyeckuii mporecchl. HeoOXxoammo HalTH Takyto KOMOMHA-
U0 U3 JIBYX IEPEUUCIICHHBIX MTPOIIECCOB, YTOOBI Ta3 B PE3YJIbTATE ITHX JABYX MPOILIECCOB MEPEHIEn
U3 HAYaJIbHOTO B KOHEYHOE COCTOSIHUE, COBEPIIMB IIPU ITOM HauOOJIBIIYI0 paboTy. M3noxure cBoé
MHEHHE O TOM, Kakasi KoOMOWHAIIHS IPOIIECCOB OYAET YIOBICTBOPATH JAHHOMY YCiIOBUIO. OTBET
000CHYITE ¢ TOMOIIBIO0 (PU3NUECKUX 3aKOHOB U (PopMyJ1, H300pa3uB BHIOPAHHYIO KOMOWHAIIUIO
mporeccoB Ha quarpamme p — V.

3. B 1py6ky U-06pazHoro maHoMeTpa, COeIMHEHHOTO C COCY/IOM, 3aJuTa
KHJKOCTh C HEU3BECTHOM INIOTHOCTBIO p, . [l03TOMY MOXKHO M3MEpHUTH

Pa3HOCTb ypOBHCfI h KUJAKOCTH B MAHOMCTPEC, HO HCJIB3A OIPCACIINTD
Pa3HOCTb JIaBIICHUM Ap = p)th BHYTPH U BHC COCYyaA. C IIOMOIIIBIO HACO-

ca H moxxHO 3akayath B COCyH BO3AYX IO OOIBIINM JaBJICHHUCM. C no-
MOLIbIO KpaHa K mosxHO 6bICTpO BBIITYCTHTb 3aKayaHHbBIN BO3YX. Tep—
MOMCTpP T Mmo3BOJIIET TOYHO OIIPCACIINTD TCMIICPATYPY BO3ayXa B COCY-
Ac. I/ISBCCTHO, 4TO IIOKa3aTciib aI[I/Ia6aT]':>I BO3ayXxa vy =14,a aTMOC(l)CpHOC HAABJICHUEC PABHO Py, -

Hpe,[[J'IO)KI/ITe npoueaypy onpeaciiCHUA IMJIOTHOCTHU Py HEU3BECTHOM JKHUJIKOCTHU C HOMOIIBIO TaH-

HBIX U3MEPUTEIBHBIX TPpHO0poB. OOOCHYHTE MpeToKEHHYIO TpoLeaypy hopMynamu, MO3BOJISO-
ITUMH BBIYUCIUTH TPEOYEMBIi pe3ynbTar.

4. TIpu 20°C mmoTHOCTH Bojbl paBHa ~1000 Kr/M®, TIIOTHOCTH MO/COTHEYHOTO MACJIa

~ 925 kr/m®, mioTHOCTH HedyTH ~ 830 KI/M°, MIOTHOCTH STUIOBOTO crMpTa ~ 789 kr/m°. TeM He
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MeHee, 0oJee JITKUI CITUPT pacTBOPSIETCS B BOJIE, @ 00JIee TsDKeIble Macilo U He()Th BCIUIBIBAIOT HA
MIOBEPXHOCTD BOJIbL. BBICKa)KUTE CBOE CYXKJICHHE O TOM, KaKue (PU3MUECKUE 3aKOHBI TPUBOJIAT K
ATOMY pe3ynbTaTy. MI3MeHeHne Kakux BEJIMYMH B 9TUX 3aKOHAX HAJI0 MPUHATH BO BHUMAHHE U 110-
yemy?

5. [Ipuxomst 3MMO#i B CBOE )KIITUILIE YETOBEK MOXKET CECTh Ha YKEJIE3HBIN CTYII, @ MOYKET — B TUTIOIIIE-
BO€ Kpecio. B epBoM ciydae emy OyneT X0JI0HO, @ BO BTOPOM — TEILIO, XOTS TeMIepaTrypa U CTy-
Ja, ¥ Kpecia OJIMHAKOBa U paBHA TeMIepaType Bo3ayxa B KomHare. Onpenenure NpuauHy TaKoro
pa3nuuus B pe3yibTaTax U 00ObICHUTE €€ ¢ TOMOIIBIO 3aKOHOB U ()OPMYIT (DU3HKH.

3 cemecTp

IlepeyeHb KOHTPOJIbHBIX 32JaHUH U BOIIPOCOB /ISl OLIEHKU CPOPMUPOBAHHOCTH KOMIIETEH-
nuu OITK-3 (koHTpoJIMpyeMblii HHANKATOP AocTH:KeHUs KommeTenuu OITK-3.1)

1. DnexTpuyuecKoe MmoJie CO3/1aH0 TOUCYHBIMHU 3apsinamu (i U (. Eciu 1 = —q, g
g2 = +Q, a paccTOsIHHE MEXy 3apsaaMu U OT (2 10 Touku C paBHO a, TO BEK-
TOP HANPSHKEHHOCTH 110JIs1 B TOUKe C OpUEHTHPOBAH B HAIIPABJICHUH ...

a)l; 06)2; B)3; r)4; n)pasen 0

2

q 1(23
a a43

2. JlaHa cucTeMa TOYEUHBIX 3aps/I0B B BAKYyM€ U 3aMKHYThIE IOBEPX-
HocTH S,, S,, S, u S,. Uepes kakyto HOBEPXHOCTh IIOTOK BEKTOpa Ha-

MPSDKEHHOCTH AJIEKTPOCTATUYECKOTO TIOJIS, CO3JaHHOTO 3TUMH 3apsiia-
Mu, paBeH —20 /&, :
a) S;; 06) S,; B) S;; 1) S,;

3. B cpene, 3apskeHHON paBHOMEPHO C
IUIOTHOCTBIO JIEKTPUUYECKOTO 3apsijia

2 KJ'I/ M®, IPOBEJIEHBI YeThIpe ChepHIecKre 3aMKHYThIE TTOBEPXHO-
cu S;, S,, S; u S, ¢ obuuUM HEHTPOM U ¢ paguycamu I, =1m,
r,=2m, r;=3mMu I, =4 M cooTBeTCTBEHHO. UeMy paBHO OTHO-
meHne @, / @, TIOTOKOB BEKTOPA HANPSHKEHHOCTH AJIIEKTPOCTaTHIE-

CKOTO IOJI 4epe3 MOBEPXHOCTH S, U S, paBHO:
a) 1; 0) 4, B) 16; r) 64,

4. ITo o4eHb TPOTHKEHHOH (MPAKTHYECKH OECKOHEYHOM) TUIOCKOM IMMOBEPXHO-
CTH OYCHb TOJICTOH METaJUTHYECKOH IIaCTUHBI, PparMeHT KOTOPOH TOKa3aH
Ha PUCYHKE, C OJIMHAKOBOM BCIO/IY MTOBEPXHOCTHOH TNIOTHOCTBIO

o = CONst pacrpeeieH MOJI0KUTENbHBIN AIeKTpudYeckuii 3apsia. Ha paccros-
HUM 1 C OJTHOW CTOPOHBI MIOBEPXHOCTH BEIIMYMHA HANPSHKEHHOCTH JICKTPHU-
YeCcKOT0 TOJIsI, CO3JJaHHOTO 3TUM 3apsaoMm, paBHa E1. Ha pacctosuuu r; = 2rp
C Ipyroil CTOpOHBI MOBEPXHOCTH BEIMYHMHA HAIPSHKEHHOCTHU paBHA Ep. &, — anekTpuueckas nocro-

sHHas. [Ipu 3TOM pa3HOCTh BenuuH (Moayneit) HanpsbkeHHocTelt E;— Eq paBHa:

o o 20 4o o o 20 4o
a) —; 6) —; B)—; 1) —; M) ——; ¢ —-—; K ——; 3)——; 10
& 2¢, & & & 2¢, & &
B
5. Ha pucynke nokaszanbl 5KBUIOTEHIIHATIbHbBIE TMHUU HIIEKTPO- A SNICKTPOH

CTaTUYCCKOI'O ITIOJIA XU 3BHAYCHHA ITIOTCHIIMAJIa HAa HUX. CBOGOI[-

58 4g3B2B1B ! -1B-2B-3B-4B-5B



HBIM 3JIEKTPOH, IOKOUBLIMICS IEPBOHAYAIIBHO B TOUKE P, yKa3aHHOM Ha pUCYHKE, HAUHET JABUIaTh-
Csl B HAIIPABJICHUH:

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

IlepeyeHb KOHTPOJILHBIX 32JaHUI U BOIPOCOB /ISl OLeHKH ¢(hOPMHPOBAHHOCTH KOMIIETEH-
nun OITK-3(koHTposmpyemblii HHAUKATOP HocTH:KeHUsI KomneTeHuu OITK-3.1)

1.K konny “B” nepBoHayaJlbHO HE3aPSKEHHOTO METAJNIMYECKOTO CTEPIKHS

49 mogHeCIM MOJOKUTENBHBIN TOYCUHBIH 3aps] +(, MOCIIe YeT0 10 CTePIKHIO pac-
Mpeenuicss MHAYIMPOBAHHBIN 3apa/ (cM. pucyHOK). KakuM cTaHeT cooTHO-
LIEHHE MEX Y NOTEHIIMATIaMU TPOTUBOMOJIOKHBIX KOHIIOB CTEPIKHS:

D, ¢
A
f wetann =)

B
A" Bakyym B

a)pa<os  0) oA > g B) Ao = @p T) BCE MHIYLMPOBAHHbIE 3apsi/ibl UMEIOT OJJH 3HAK
2. Mertannnyeckas TUIACTHHKA BHECEHA B OJTHOPOIHOE JIEKTPHUECKOE TOJIe C Ha- MeTann  Bakyym
NpsKEHHOCTHIO E 1 Ha Hell MOSABIISIETCS] MHAYLIUPOBAHHBIN 2JIEKTPUYECKUN 3apsi, R
MOKa3aHHbIN Ha pucyHke. KakuMm Oynet rpaguk 3aBUCMMOCTH BEIMYUHBI HATIPSI- - E £
AKEHHOCTHU AIIEKTPUUECKOT0 MOJISl B 3aBUCUMOCTH OT KOOPAUHATHI X! C 4
- X
E E E E E TG %
X TN X /_/ X I—/_ X |7 TN—
X1 Xg 0 X1 X 0 X1 Xo 0 X1 Xs 0 X )‘(2
a) 0) B) r A)

3. Yuco CUIIOBBIX JIMHHUNA JIEKTPOCTATUYECKOTO OIS, TOKA3aHHBIX HA PUCYHKE,
MPONOPIMOHATILHO BeMunHe Hanpsik€HHOCTH E »Toro nmons. Jlunuu E nepnen- | € A €2 E
JTUKYJSPHBI K TUIOCKOM rpanuiie Ab pasnena 1ByX OJHOPOJIHBIX JUAIEKTpUYE- . >
CKHX Cpe€Jl ¢ JUAIEKTPUYECKUMHU IPOHUIIAEMOCTIMHU €1 U €2. COrJTaCHO PUCYHKY — T
(BBIOCpHTE MPABUIIBHOE YTBEPIKICHHE): N ——
a) e/e1 = 2; 0) yKa3aHHBIA Ha pUCYHKE BUJ TMHUN E HEBO3MOXKEH; — L
B) Ha rpanuiie Ab oOpasyeTcst ABOWHOM AJICKTPUUECKHI CIION U3 CBS3aHHOTO 3a- 5

psida, IpuYeM CyMMAapHBIH 3aps[] 3TOTO CIIOS ITOJI0KHUTEICH;
r) Ha rpanune Ab oOpa3zyercst TBOWHOM AJIEKTPUUECKHUI CIION U3 CBA3aHHOTO 3apsjia, IPHYEeM CyM-
MapHbI{ 3apsijl TOTO CJI0SI OTPULIATEIIEH.

4. Ha pucyHKax NpHUBEICHBI KAPTUHBI CHJIOBBIX JTMHUHN — /\ L. =

I pparMeHTOB HEKOTOPBIX FIEKTPUUYCCKUX MTOJICH. @ E——=— /E E——=—
Kakoii 13 npuBeicHHBIX (DparMeHTOB MOKET \ \ -
COOTBETCTBOBATH MJICKTPOCTATUICCKOMY ITOJTHO E \ E=0
(MCIIOJIL30BATh TEOPEMY O IIUPKYJISIIHH): a) 6) B) r

5. Ha pucynke noka3ansl JUHUH BeKTOpa D aiekTpuyeckoil MHIYKIIMH )
AIIEKTPOCTATUYECKOTO MOJISI B OJJHOPOJIHOM cpesie. YKaKUTe BEPHOE COOTHOIIIEHUE /,,
MEXIy TIIOTHOCTBIO SHEPTUU W TaKOTo MOJs B ToUkax A u B: ~A B
a) Wa > Wpg, 0) Wa = Wg; B) Wa < Wg, T') HEIOCTATOYHO JaHHBIX,

IlepeyeHb KOHTPOJILHBIX 32JAHUI U BONPOCOB /ISl OLIeHKH C(pOPMHPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (koHTpoHMpyeMblii HHANKATOP AocTH:KeHUsI KomneTenuu OIIK-3.2)
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1. Ilo 6eckOHEYHO ATUHHOMY M OY€Hb TOHKOMY LIMJIMHPUIECKOMY
IIPSIMOMY IIPOBOJY C OJJMHAKOBOM BO BCEX TOYKAX INIOTHOCTBIO

£ =CONst pacrpezeieH aneKTpudeckui 3apan. Ha paccrossauu I 0T ocu IpoBOJia BEIMYMHA Ha-
MPSPKCHHOCTU 3JICKTPUYCCKOTO MMOJIA, CO3JaHHOI'O 3TUM 3apsa/10M, paBHA E. Ecimn HU3MCPUTDH BCIIN-
YUHY HAMPSHXKEHHOCTH TI0JIsI HA PACCTOSIHUU 21 OT OCH ITPOBO/JIA, TO OHA OKAXKETCS] PABHOM:

a) E/4; 0) E/2; B) 2E; r) 4E;

1) Ui OECKOHEYHOTO TPOBO/JIAa HAPSHKEHHOCTh OJIMHAKOBA Ha JIF00OM ynajeHuu I 1 paBHa E;

p
"++++++T++++++]

2. CunoBble TUHUAN SJICKTPOCTATHYCCKOTIO ITOJIA paCXOodiATCA B paJuaIbHbIX

\ HallpaBJICHUAX. BenndnHa pasHOCTH MOTEHIIMAJIOB B 3TOM I10JIE UMEET Hau-
F MEHbLIee 3HAaU€HUE MEXTy CIIEeIyIOIIUMH TOYKaMH (BbIOEpUTE TPABUIIBbHBIN
OTBET): a) AuB; 06) AuC;, B) AuD; 1) AuF;
/ } oD
1 © 3. BOnM3u MOBEPXHOCTH 3aKPETIEHHOTO HETIOABHKHOTO
mapa, 1o MOBEPXHOCTU KOTOPOTO PaBHOMEPHO paclpeesieH +g v
ANIEKTPUYECKU 3aps +(, IepBOHAYAIBHO MOKOWIACh CBOOOIHAS YaCcTHIIA C m T

Maccoil M U C MOJIOKUTEIbHBIM 3apsSI0M. Y JATUBIINCH MO JEHCTBUEM DJICK-

TPUYECKUX CHJI CO CTOPOHBI IIapa Ha OECKOHEYHOE PAaCcCTOSIHHUE, YaCTHUIA TPUOOPETAET CKOPOCTh,
paBHyto V. [losryunte u yKaKuTe MpaBUIILHOE BBIPAXKEHUE ISl pacueTa BETUIHHBI 3apsna (' dJac-
THIHL:

87 mv2R 47e mV2R 27, MV°R Are R 87s,R
a) — , 0) —2 , B) ———; 1) —%; 1O) —5; e =

q g g gmyv gmv gmyv
) ApYrou OTBET,

4. KonaeHcatop uMeeT JBe IMWINHAPUUIECKAE OOKIAJKH ¢ paguycamu R
u 2R mmuroii L (L ? R), mpocTpaHCTBO MEXIy KOTOPHIMH 3aI0JIHEHO
OJTHOPOJIHBIM JINANEKTPUKOM. EMKOCTB Takoro kKoHaeHcaropa pasHa C.
Yxkaxute GopMyiy, IO KOTOPOH MOYXHO BBIYHCIUTH IIPOHHUIIAEMOCTb €
JMBJICKTPUKA B TAKOM KOHJICHCATOPE:!

c . c . Cin2 . 27s,L _ Cin2
a)e=——; 0)e=——,; B)e=—, N E=—7"7; N E=—"T—,€6) E=—),
27s,L 27s,R 27s,L Cin2 4r,CIn2 4re, L
5. DiekTpocTaTHYecKOe MOJIE CO3aH0 JBYMS OJMHAKOBBIMH O 3HAKY Bakyym
sapsgamu +q 1 +20. Ykaxure GopMyIty, 0 KOTOpoii ciemyer Boraucauts 3 A *29
IUIOTHOCTB 3HEPIHHU TAKOTO IOJISL B TOUKE A, HAXOJAIIEHCS Ha PaCCTOSIHUM b 2b
b or3apsma +q Ha paccrosiHuu U 2D oT 3apsiga +2¢ (CM. pHCYHOK):
o 9’ 9’ g 9’
AW,=—————; 0O W,=———  B)W,=————— )W, =—— —— I) W, =————
) W 1287%¢,b* ) Va 647°g,h* ) W 327%g,h* ) W 167°g,b* ) W 87%g,b*

IlepeyeHb KOHTPOJIBHBIX 32IaHUI H BOMPOCOB /ISl OLEHKH C(hOPMHPOBAHHOCTH KOMIIETEH-
uuu OITK-3 (koHTpoIMpyeMblil HHIUKATOP AocTiKeHns1 Komnerenmun OITK-2.2)

1. JIBa 0JHOPOAHBIX [MJIMH/PA U3 OJMHAKOBOTO MaTEPHAIa MO IKIFOYEHbI apaieib-
HO K HCTOYHHKY TIOCTOSTHHOTO HampspKeHHs. YTO MOXKHO CKa3aTh O COOTHOIIICHUH Me-
K]y BETMYMHAMHE TUIOTHOCTEH TOKa B UIHHAPE A U B inHape B?

a) Ju< g 0) ja=Is B) Jo> I T') HCXO/ISl U3 PUCYHKA, HEJb3s CKa-

3aTb OIIPECACIICHHO (HaI[O 3HATb TOYHOC COOTHOIICHUEC MCKAY JJIMHOM U MJIOIIAIbIO I_II/IJ'II/IHI[pa).

2. B HeKoTOpOil 3aMKHYTOH IIEMH CYIIECTBYET Y4acTOK,

20Mm 30M 4 Om
BI | ¢ [ I—ﬂD

¢=2B (‘Dc:5B
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COCTOSIIIIMN U3 TPEX PE3UCTOPOB, COETMHEHHBIX I10CIIE0BATENbHO. B Toukax coeuHeHUs
pesurctopoB A u C n3BeCTHBI NOTEHIUANBI @, U @ (CM. puc.). Pa3HOCTh MOTEHIHANIOB @y -Qg

paBHa... a)—4,2 B; 0) 7 B; B) —7 B; r) 4,2 B;

3. B anexTpuyeckoii cxeme, NOKa3aHHOM Ha PUCYHKE, €
R,=R;,=R,=100Mm, ¢ =10B, ¢, =20B, ¢, =30B. Buyrpennue ]
COITPOTHUBJICHHS] ICTOYHUKOB TOKa paBHbI HYJIt0. HaiianTe noaxoasmuii eT
o 3
3aMKHYTBIM KOHTYp LIENHU U ONPEIEIUTE HAMPABICHUE U CUITY TOKA, =
IPOTEKAIOIIEro Yepes pesuctop R, ecim yepes pesucrtop R, mporekaer Tok 2 A crpaBa HaJIeBO, a

gyepes pe3uctop R, mpoTekaer Tok 2 A CHU3Y BBEPX.

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

4. Ha pucyHnke n300paxeHbl CEUeHUs JBYX MapajielbHbIX MPSIMOJIH-

1
1
HEWHBIX JJTHHHBIX TPOBOJIHUKOB C OJTHOHAIIPABICHHBIMH TOKAMH, TIPH- g I é}?
1 ]
yeMm |, =21,. Unaykuus B MarHUTHOTrO MOJISt STUX TOKOB paBHA HYIIIO a b 1 © d
B HEKOTOPO# TOUYKE yJ4acTKa: a) a, 0) b; B) C; r) d;
S. ITo ByM napasuieibHbIM NPSIMbIM OECKOHEYHBIM TIPOBOJIHUKAM TEKYT TOKA  ____ o
OJIMHAKOBOM BEIWYMHBI | Tak, Kak Moka3aHO Ha pUCYHKe. UeMy paBHA WHIYK- Oi b
AT MATHUTHOTO TIOJISI, CO3/IaHHOTO STUMHU TOKaMu B Touke O Ha OJMHAKOBBIX b ]
—_—— .

paccTosiHUIX D 0T 000UX MPOBOHUKOB:

Mol Hol Hol Mol Mol Mol .
p=thl. g p=tl. Hpotl. ypotl. yp_Kl. Hpg_tl. o
) B=%y OB=5  mB=aS nB= s AB=T s 9B

IlepeyeHb KOHTPOJILHBIX 32JaHMH U BONPOCOB /ISl OLEHKH C(PpOPMUPOBAHHOCTH KOMIIETEH-
uun OITK-1 (KoHTpoMpyeMblit HHAUKATOP AocTH:KeHHA KommeTeHnuu OIIK-1.3)

1. 3aMKHYTBIM KOHTYP OXBaThIBAaCT MPSMbIE TPOBOJHUKH ¢ TOKaMH |1, I, I3 I, ’\ 7

u l4. OTOT KOHTYp, HampaBiIeHUE ero 00X0/1a U HANPaBJICHU TOKOB yKa3a- / 2
HbI Ha PUCYHKE. YKa)XXHUTE, EMy paBHa LUPKYIALHS BEKTOpa MHAYKIIMH Mar- / 06/"3{ L5
HUTHOTO TIOJISI [I0 3TOMY KOHTYPY, AeJIEHHas Ha MArHUTHYIO TOCTOSIHHYIO | A~ \/ Iy

bédi /,uoi =

a) l1-15-13-14 6) N ERa PR B B) 11-15-215-214 F) -li+1o+213+214 ,I[) I1+1+213+214 e) -11-1,-213-214

2. Tok | B npssMoM OECKOHEYHOM IPOBOJHHUKE TEYET MPOTHB OCH Z. IJIEKTPOH C
3apsIoOM -€, HaXOISIIUICS HAa OCH Y Ha paccTosHuu b oT Hauasa koopauHat O,
JBUKETCS CO CKOPOCTHIO V B IMPOTHBOIIOIOKHOM HAMpPaBIeHUH (CM. PUCYHOK).
Uemy paBHaA MPOEKLMS HA OCh Y MAarHUTHOM CUJIbI, AEMCTBYIONIECH Ha 3JIEKTPOH CO
CTOpPOHBI TOKa:

peelv poelv Hoelv poelv
VE=" OR="% Ph=%g DH=He RO

3.B MMPOCTPAHCTBE MCKAY KOAKCUAJIbHBIMHU JJIMHHBIMU HUJIVMHAPUYICCKUMHU KaTO-
1

AOM U aHOJOM CO3JaHO OJHOPOAHOC MATrHUTHOC II0JIC B , [IapaJUICIIbHOC UX OCH.
Me>1<;[y AHOZOM M KaTOJAOM HPHJIOKCHO ITPAMOC HAIIPAKCHUC U , IPUBOJANICC K T
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MOSIBJICHUIO aHOAHOTO ToKa | B 1ernu. BriGepure npaBuibHOE YTBEpIKICHHE:

a) BeJIMYMHA TOKAa | oaMHaKoOBa MpH JMOOBIX 3HAYEHUSAX WHAYKIIUH MarHUTHOTO NoJs B |

0) C yMEHBIICHHEM BETMYMHBI MHAYKIIMA MAarHUTHOTO Noyist B BenmumHa Toka | MOHOTOHHO
YMEHBLIAETCH;

B) C pOCTOM BEJIMYMHBI MHAYKLUNM MAarHUTHOTO noJis B BennumHa Toka | HeorpaHnuueHHO Bo3pac-
Taer;

r) BeJWYHMHA TOKa | Tpu HEOONBIINX 3HAYCHUAX UHAYKIIMM MarHUTHOTO MoJisi B mocrosiHHa, a
3aTeM HauMHAeT MOHOTOHHO YMEHBIIAThCS JI0 HyJsd ¢ pocToM B ;

4. Ha pucyHke noka3aHbl JUHUM BeKTOopa HanpsbkeHHoctd H MarnutHoro mo- .. 2t/ B~
JISl Ha TUIOCKOM IpaHuLE ABYX OJJHOPOJIHBIX MarHETUKOB C MArHUTHBIMU IIPO- (I ]/ PRV -
HUIIAEMOCTAMH W1 =3 U Wz = 2. [Ipoekiuu 3Toro BEKTopa Ha HOpMaIbHOE Ha- uz///‘/ S
MpaBJjieHHWEe N K rpaHUIle C Pa3HBIX CTOPOH OT Tpanulibl paBHel Hin 1 Hpp. Toku ="+~ %" H, ~
MIPOBOJMMOCTH Ha FPAaHHULIE CPell OTCYTCTBYIOT. Uemy paBHa BennunHa Hop,

eciu Hip =4 A/M?

a) 1 A/m 0) 1,5 A/m B) 2,67 A/m r)4 A/m n) 6 A/m €) Ipyrou oTBeT

5. JIuHUYM WHIYKIUH B OJTHOPOJTHOTO MarHUTHOTO TIOJISl TIEPIICH UK YIISIPHBI KPYTOBO-

MY 3aMKHYTOMY IIPOBOJIAIEMY KOHTYpPY (CM. pUCyHOK). Bennunna B mensiercs co

BpemeHeM t 1o 3akony B =B, — 1%, riie  —nosoxkuresnbHas KoHcTanTa. [Ipu sTom

B KOHTYpP€ BO3HHUKAET TOK, BEJIMYMHA KOTOPOr0 U3MEHAETCS CO BpeMeHeM [ 10 3aKoHy i l l J( lg
...... 1 KOTOPBIN HamlpaBJieH ...... (BIOEpUTE MPaBUIbLHOE YTBEPKJIEHHUE, TJE

C, n C, —1onoxuTenbHble KOHCTaHTHI):

a) | =C,—-C, -t, mo 9acoBoii cTpenke; 6) 1 =C,-C,-t, npoTuB 4acoOBO# CTPENKH;
B) | =C,, mo 9acoBoii cTpenke; r) | =C,, mpoTHB YacoBO# CTPENKH;
n) | =C, -t, mo gacoBoii cTpenke; e) | =C, -t, mpoTuB yacoBO# CTpENKH;

IlepeyeHb KOHTPOJILHBIX 32JaHUH U BONIPOCOB JIJIsl OleHKH ¢(hOPMUPOBAHHOCTH KOMIIETEH-
mun OITK-3 (KoHTpoIMpyeMblit HHANKATOP AocTH:KeHHA KommeTeHnuu OIIK-.3)

1. CBO6OI[H35I IOoJIsIpHasdA MOJICKYJIa OKasajlaCb BO BHCINIHEM OJHOPOAHOM JJICKTPUUCCKOM II0JIC,
CHUJIOBBIC JIMHUM KOTOPOI'0 HNEPIICHANKYJIIPHBI OCH Z, 1 IOBEPHYJIACH TAK, YTO eé SJ'ICKTpI/I‘IeCKI/Iﬁ

o ! L !
AUTIOJIBHBIM MOMCHT IIPUHAI BBIPAXKKCHUEC P, =—I1Py + JPy, TAC Py — HOJIOXKUTCIIbHAA KOHCTAHTA, 4 | U

I. (v
J — OPThHI ACKAPTOBOM CUCTCMbI KOOPJUHAT. O6I>$ICHI/ITG, KakK 6y,Z[yT HaIlpaBJICHbI CUJIOBLIC JIMHHUH

1
(JIuHUM HAOpPsDKEHHOCTU E ), HApUCYITe 3TU JMHUU HA IUIOCKOCTH XY, YKaXXHUTE UX HalpaBICHUE U
3aIUIINTE BBIPAXKEHHE IS MOTEHLIMaa JaHHOTO NOJIs KakK QyHKIMKM KoopAuHAT. HanpsokeHHOCTh
10JI1 UMEET BEJIMYUHY E, .

2. Ha yenuHEHHBIH MeTaJUIMYECKHH IIap paanyca & MOMEIIEH MOJIOKUTEIbHbIN
3apsa +q. [lap okpyxaroT 1ByMsl IepBOHAYAIbHO He3apsKEHHBIMU TOHKUMU Me-

TaJJIMYECKUMU chepaMu ¢ paanycamu by u b, . Mexay BceMu NpOBOAHUKAMU U b( --“—&
CHapyXH BHEUIHeW cdeprl — BakyyM. [lepBblii SKCIEpUMEHTATOp YTBEPKIAET, YTO 2&/
3aMKHYTasl METAIJINYECKast IOBEPXHOCTh 3KPAHUPYET AIEKTPOCTATUIECKOE TOJIE,

U TIOTOMY BHE NEpBOH, a TeM OoJiee BHE BTOPO# cepsl (ipu r > b, ) mose oTcyrcTByeT. BTopoi
HKCIEPUMEHTATOP HE COIVIACEH C HUM, U CUHUTAET, YTO BEJIMYMHBI IOTEHIIMAIA U HAIIPSDKEHHOCTU
NIEKTPOCTATUYECKOTO MOJISI BO BCEX TOUYKaX BHE METa/lIa COBIAJAIOT C BEMYMHAMU IS MOJIS TO-
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YE4yHOro 3apsija (, a B ueHTpe mapa O 1 HANpsLKEHHOCTh U OTEHIIMAJ PaBHBI HYIIO. BeIckakuTe
CBOE MHEHHE O TOM, KTO U3 HUX IpaB. Eciu oHM 002 HE TIPaBbl, TO MPEUIOKUTE CBOE MPEACTABIIC-
HUE O TOM, KaKUM JIOJKHO OBITh T10JI€ B YKa3aHHOM Ha pUCYHKe ciaydae. Hapucyiite kapTuHy CU10-
BBIX JIMHUU HOJISL U YKQKUTC BCIIMYMHY HAIPSIKCHHOCTHU U ITOTCHIMAJIA B TOUKAX I = 0, a<r< bl )

by <r<b, mr>hb,

3. [IpaBunbHO M M300paKEHBI TMHUN HANIPSHKEHHOCTH E >J€KTpoCTaTMye-
CKOT'0 TI0JIs B IVIOCKOM 3aPsKEHHOM koHzeHcarope? Eciu na, To uemy pas- T 1 -1 3
Ha MUPKYJSIIHASA BEKTOpa E TI0 MPSMOYTOJIbHOMY KOHTYPY, H300paKeHHOMY
Ha PUCYHKE IITPUXOBOM IMHUEH, M HE HAPYIIACT JIH IOJTY4CHHBIH Pe3yIbTar
TEOpEMY O LUPKYJISALHN E ? Eciu HeT — TO Kak IIPaBUJIBHO HAPUCOBATH JINHUU E 2 OTBeT 060CHO-
BaTh U MOJATBEPAUTH GOPMYIaMH.

my
it

4. B skcriepuMeHTe NepBOHaYaIbHO HE3aPsKEHHBIM METaNInYeCKUil \weTann

crepkenh ACB momnocaT K 3apsukennomy teny (1). TTocie storo . :f:lB
CTepkeHb pazaessitoT Ha nBe yactu AC u CB, koTopble pa3ensior, 1

MEPEHOCAT Pa3/IeJICHHbIC YaCTH Ha OYEHb OOJIBIIOE YAIEHUE OT 3a-  2) MeTann MeTann
pskeHHoro Tena (2). Beickakute cBOe MHEHUE O TOM, KaKOH J0KHA P!' +C C|' B

OBITh Pa3HOCTh MOTEHLUAIOB op —@g B TOUKax A u B Ha koHIax

CTEPKHSI JI0 pa3jefieHus (BEpXHHUI PUCYHOK) U TIOCTIE pa3AesieHUs U miepeMenieHns (HKHUN pu-
cyHoK). Onpenenure NpUYNHBI BO3MOKHOTO U3MEHEHHS BEIUYUHBI @p —@g WM OTCYTCTBUS 3TOTO

n3MeHeHust. OTBeT 000cHyHTe (PU3NMUECKUMHU 3aKOHAMU U IPUHIIMITAMHU.

5. Mexny miaacTHH IJIOCKOTO KOHIEHCATOPa, MOIKIIOYEHHOTO K HCTOYHUKY MTOCTOSIHHOM c
OJIC &, HaxOIUJICA OJTHOPOAHBINA TUAJIEKTPUK C TUAIEKTPUUECKON MPOHUIIAEMOCTBIO €. e
[Tpu 3TOM EMKOCTB TaKOTO 3aMOJHEHHOT0 KOHAeHcaTopa Obuia paBHa C. Beickaxute ceoe (L[,
MHEHHUE O TOM, OYZET JI1 IUAIEKTPUK BBITAIKUBATHCS JIEKTPUUYECKUMHU CHUJIaMH U3 KOH- 1
JIEHCATOPa UJIH HET, ¥ KaKylo paboTy HaJ0 COBEPIIUTh, YUTOOBI YAATUTh AUIECKTPUK U3
KoHJeHcaTtopa? OTBeT 000CHOBATH C MOMOIIBIO0 (PU3NUECKUX 3aKOHOB M MPUBECTH POPMYITY AJIs
Takoi paboThI, BRIPAXKEHHYIO Yepe3 BeIu4uHbl &, C U €.

4 cemecTp

IlepeyeHb KOHTPOJILHBIX 32JJaHUI U BONMPOCOB /IVIsl OLIEHKH ¢(POPMUPOBAHHOCTH KOMIIETEH-
uun OITK-3 (KOHTpoJIMpyeMblii HHAUKATOP AocTHKeHHs KomneTennuu OITK-3.1)

1. Ha TOHKYIO IUIEHKY M3 IPO3Pa4HOro MaTepHala ¢ MoKa3arejieM Genkiii ceeT
NpesoMIIeH s N, HaXoIAIyIocs B BO3/yXe, NafaeT cBepXy Oerbiit ceer.  + | | | | | }Ll« bvbbd
[Ipu »TOM Ha MOBEPXHOCTH IJICHKH HAOTIOAI0TCS HHTEPPEPECHITMOH- — 7, 7, "o /n”

Hble NoJIoChL. [IBeToBas okpacka yyacTka KaXKa0H U3 M0JIOC MEHSETCs B
HanpaBJIeHUH ClIpaBa HaJeBO, YKa3aHHOM CTPEJIKOI Ha PUCYHKE ClIeyIOUIMM 00pa3oM (BeiOepuTe
OTBET): a) 3eJIeHass— CUHAA—KeNTas—OpaHKeBas;

0) 3eneHas—KenTas—OopaHKeBas—KpacHas; B) OpaHXeBas—KeNTasi— CUHAI—3€eJIeHas;

I') )KenTas— roixydas— 3eleHas— CHHSIS, 1) KpacHasi—OpaH)KeBasi—KeNnTas—3eJIeHas;

€) HaOJII01al0TCs YepeayroImecs 6eble 1 TEMHBbIE TTOJIOCHI;

~ (V3 )11 CBeTi ~ N ”
2. MoHOXpOMaTHUYECKUN CBET C JUTMHOW BOJIHBI A PAaCIPOCTPaHSIETCS B Q 1«, i l,,l; “V, l« L l l,,f
CTCKJIC C IMOKA3aTCIIEM NPEIOMIICHU N = 1,5 " MagacT HOPMAJIbHO Ha e Id BO3aYyX
- % - ” ”
TOHKYI0 BO3IYIIHYIO IPOPE3b-TIPOCIONKY TOMIIUHEI 0. YcnoBruem nx { cTekno ~ n )

s ”
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TepPepEHITMOHHOTO MAaKCUMyMa IS OTPAKEHHOTO OT MPOpe3u cBeTa OyneT (BBIOSpUTE MPaBUITh-
HBIN OTBET, €CJIM M — LIEJI0€ YUCIIO).

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

3. Ha qudpakumon- a) I 6) I
HYIO PELIETKY [1aJaeT

MOHOXPOMaTUYECKUI ® i

cserT. [IpaBunpHOM 0 0

KapTUHOM pacripejie-
JICHUSI UHTEHCUBHO- B) I ) I
CTH | cBeTa, Ipo-

LIe/IIIEro 3a peleT- P ” m M ” P
KY, OT yIJla OTKJIOHE- 0 0

HUS (@ OT HaNpaBJIEHUS MAAIOIET0 CBeTa OyneT (BhIOepUTE MPaBUIBHBIN PUCYHOK):

4. Ha nudpakiroHHYIO pelIeTKy najaaeTr Oeblii CBET co BCeMH JuinHaMu BoJiH. Ha skpane, pacno-
JI0’)KEHHOM 3a TU(PaKIMOHHON pelIeTKOM, BOIN3H IeHTpa O MHTep(EepeHIIMOHHONW KapTHUHBI Ha-
OJII0JAI0TCS. MAKCUMYMbI OCBEIIEHHOCTH (CHEKTPbl m—ro nopsiaka). C yBelndeHHeM nopsiaka
CrieKTpa m (BbIOEpUTE MPAaBUIBHOE YTBEPKJICHUE):

a) ero MIMPUHA PACTET, a IPKOCTHh OCTAETCS HEU3MEHHOM

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

I) €ro UIMPHHA U IPKOCTH YMEHBIIIAIOTCS

I) €ro UIMPHHA YBEIMYMBAETCS, a IPKOCTh YMEHBIIIACTCS

5. MoHOXpOMAaTHYECKUN CBET C JUTMHOW BOJIHBI A  TTaJIae€T HOP-
MaJIbHO Ha TUIOCKYIO MPErpaay ¢ Mpope3aHHbIM OTBEPCTUEM pa- cBeT
auyca I (CM. pUCYHOK). 3a Mperpajoil Ha yaaJieHu# | yCTaHOBIIEGH ——=
napajuiebHbIN 3Kpad. UToOkI B IIEHTpe dKpaHa 0 u3-3a audpak- — 14 0
% —_—
UM CBETAa HA OTBEPCTUHU HAOIIOAAICS TU(DPAKIIMOHHBIA MAKCUMYM 7
OCBEIIICHHOCTH, PACCTOSIHUE | JIOJHDKHO OBITh paBHO (BbIOEpUTE
MPaBUIILHBIN OTBET, I M- 1IEJI0€ YUCTIO):
nperpana 3KpaH

2 2 2 2

r 2m+1)r 2mr
a)r—; )m; B)%; r)——; n)
A(m+ 1)

x
.2 (m+%)r2 |
G O

IlepeyeHb KOHTPOJIBHBIX 32IaHUI H BONMPOCOB /ISl OLIeHKH c()OPMHPOBAHHOCTH KOMIIETEH-
nuu OITK-3 (koHTpoIMpyeMblii HHANKATOP HocTHKeHns: komnerenin OITK-3.1)
1. Ha myTH s1yya eCTECTBEHHOTO CBETa C MHTEHCUBHOCTBIO |, YCTAHOB-

JIEHBI JIBE IUIACTUHKY U3 TypManuHa. [locne npoxoxkaeHus MIacTUHKU

1 CBET MOJIHOCTBIO IUIOCKOMNOJIAPU30BaH (CM.puUcyHOK). [InacTunka 2 I
BHauaJle YCTAaHOBJIEHA TaK, YTO HE IpoIryckaeT cBeTa. Ha kakoit yrois ¢

HaJ10 MocJie 3Toro noBepHyTh ock O'O' BTOPO MIIACTUHKU 2 BOKPYT
HaIpaBJICHUs] PaCIPOCTPAHEHUs JIyua CBETa, YTOOBI OHA cTalla MIPOILyC-

KaTh CBET C MHTEHCHBHOCTBIO |5 =1 / 47?
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a) Ha 30° 6) mna 45° B) Ha 60° r) na 90°
2. EcTecTBeHHBII CBET MajiaeT Ha CUCTEMY U3 JIBYX IMOJIIPU3ATOPOB Iy
I1; u I1,, ocu mpoIyCcKaHKs KOTOPBIX CKPEIIEHHI o yriaom 90°, Iy

Mex 1y HUMHM IOMEIAKOT TpeTui nossipusarop I3, ock npomycka- MV
1
1

HHSL KOTOPOTO COCTABIIACT yroi o =45% ¢ 0Chlo IpoInycKaHus Iep- ,

BOTO MoJjisipu3aropa (cM.pucyHok). IHTeHCUBHOCTB CBETA, MPO-

LIEIIEr0 Yepe3 CUCTEMY U3 TPeX MOJISIPU3aTOPOB OKa3ajlach paBHOMN

|. Yemy paBHa MHTEHCUBHOCTB | Iazjaromiero Ha CHCTeMy CBETa

(YKaxuTe MpaBUIIbHBIA OTBET):

a)l; 6)V21; B 21; 12J21; m8l; e 8J21; x)161; 3) apyroii otser;

3. [lepBoHAYAIEHO € €IMHUIIBI TOBEPXHOCTH a0COIOTHO YEPHOTO TeJla HCITYCKAIOCh TETJIOBOE M3~
Jy4eHue ¢ MOIHOCThIO Pg = 300 Bt. 3areM MOIIHOCTH 3TOr0 M3ITy4eHHs BO3pOcia JI0 BETUYHHbI

P =1200 Br. Omnpenenure, BO CKOJIBKO pa3 U3MEHWIACH MPU 3TOM JIJTMHA BOJIHBI, HA KOTOPYIO MPH-
XOJMUTCSI MAKCHMYM TETUIOBOTO M3JTydEHUS:

a) yMeHbIIUIach B 16 pa3;  0) yMeHbIIMIAch B 4 pa3a;  B) yMEHBIIWIACh B 2 pa3a;

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

) YBEJIMUMJIACh B 2 paza;  3) yBeJIMUYWIACh B 4 pa3a; M) yBeJIM4YMiIach B 16 pas;

4. AGcomoTHO YepHOE Teso umeno Gopmy mapa. 3aTeM ero 00beM YMEHBIINIHN B 8

pa3, YMEHBIINB pa3Mep JruaMeTpa B 2 pasa, a TeMIeparypy | YBEIHYHIU B 2 pa3a. 2
Omnpenenurte, BO CKOJIBKO pa3 U3MEHIIACH BEJTMUMHA SHEPTHH TEINIOBOTO M3ITydeHUs, MM v
UCITYCKaeMOTO JaHHBIM TEJIOM IO BCEM HAIIPABIICHHSIM 32 €AUHUILY BPEMEHH: 2 1
a) yMeHbIIUach B 16 pa3;  0) yMeHbIIMIACh B 8 pas; B) YMEHBIIIIIACH B 4 pasa,

T') YMEHBIIIUJIACh B 2 pa3a; 1) HE U3MEHUJIACh; €) yBeIM4HIIach B 2 pasa;

) yBEITMUIMIach B 4 pasa; 3) yBeJIMYUIIACh B § pas; 1) yBeIu4miIach B 16 pas;

5. Boibepute npaBuiibHbIN IrpaduK 3aBUCUMOCTH MaKCUMAJIBHO BO3MOYKHON BEIMUUHBI CKOPOCTH V
BBIONTOTO U3 METallIa ICKTPOHA OT BEIM4HHbBI 9Heprun Ey magaromero Ha Metam GoToHa mpu

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

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BOIIPOCOB /I OLleHKU C)OPMHPOBAHHOCTH KOM-
nereHuun OITK-13(koHTpoJMpyeMblii HHAMKATOP AocTH:KeHUs KomneTeniuu OIIK-1.2)

dboTtorddexre:

1. ITocTosiHHAs TU(PAaKLUOHHON PEeLIEeTKH, Ha KOTOPYIO MaJlaeT HOPMaJIbHO MOHOXPOMAaTUYECKUH
CBeT, paBHa 3,6 MKM. 3a pereTkoi moj yriioM 30° K HapaBJIeHUIO MAIAIONIEro CBeTa HabIr01aeT-
sl UHTep(EepEHIMOHHBI MaKCUMYM (CIIeKTp) 4-ro nopsiaka. J[iI1MHa BOJHBI aJal0IIero CBeTa pas-
Ha (yKa)KUTe MPaBUWIbLHBINA OTBET):

a)400 um;  6) 450 mM;  B)500EHM; 1) 600HM; 1) 700 HM;  e) 750 HM;

) Jpyroi OTBET;

2. TodeuHbIll UCTOYHUK MOHOXpOMATHUYCCKOTO CBCTA C JJIMHOM BOJIHBI A Ha-
XOOUTCA HAa PACCTOAHUA a OT Her03pa‘lH0fI ILIOCKO nperpanbl € IIpope3aH-

S | p;
x :
-
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HBIM B HEW KpYIJIBIM OTBEPCTUEM paauyca I. 3a mperpaaoil Ha TAKOM K€ pacCTOSHUM & YCTaHOBJIEH
napajuleNbHbIi el skpad. [Ipu aTom paccTosiHue & MMeeT HAH0O0IbIIYI0 BO3MOKHYIO BEeJTHYUHY
ISt TOTO, 4TOOBI B Touke O 3KpaHa (Jexaiei, Kak 1 ICTOYHUK CBeTa S, Ha OCH OTBEpPCTHS) Ha-
Omoancs qupakiMOHHBI MUHIMYM OCBeIIeHHOCTH. YTOOBI B Touke O HaOmogancs coceTHui
T(ppaKIMOHHBIA MAaKCUMYM MEHBIIETO NOPS/IKA, JUTMHY BOJTHBI MOHOXPOMATHYECKOTO CBETA HAJIO:
a) YBEIIMYMTh B 4 pasza; 0) yBeJIUUUTb B 2 Pasa; ) YBEJIUYUTH B /2 pas;
I) yMEHBIIUTH B 4 pa3a; [) yMEHBIIMTE B 2 Pa3a; €) YMEHBIIUTh B 2 pas;

3. EcrecTBeHHBII CBET MPOXOINT Yepe3 CUCTEMY U3 JIBYX mossipu3aropos [1; i,
u 1. Yoy Mex Iy OCSMU IPOIMyCKaHUS MOJSIPH3aTOPOB paBeH o = 30° Iy | ¢

(cM.pHCYHOK). IHTEHCHBHOCTb CBETA, MPOLIE/IIETO Yepe3 cUcTeMy Homsapu- Vv
3aTOPOB U3MEpeHa U paBHa | . YeMy paBHa MHTEHCUBHOCTD | I1aJaroLIETO :

Ha CUCTEMY cBeTa (yKa)kKUTe MPaBUIIbHBIN OTBET):

41 21 8l 41

a)2l; 0)—; B)—=; T)—; n) 41; e) —=; K) 8l; 3)HeT mMpaBWJIHHOTO OTBETA;
3 N B

4. I'padmk 3aBUCUMOCTH MaKCUMAJILHO BO3MOYKHOT'O 3HAYCHUSI KUHETUYECKOU E o

SHEPTHH IIEKTPOHA, BEHIONTOTO M3 METAJJIa, OT YaCTOTHl v IMaJaromuXx (OTOHOB
n3zo0paxeH Ha pucyHke. [locrosiunyto Ilnanka Hafo uckath o Gopmyne:
a) h=arctga; 6) h=ctga; B) h=tga/2; 1) apyras dopmyia;

o V
5. DOTOH ¢ UMITYJIBCOM P1 PACCEUBAETCS HA MOKOAIIEMCS JIEKTPOHE MOJ Y- P, p—
soM 0 = 120° K mepBOHAYAILHOMY HAIPABJICHUIO JIBUKEHUS U UMEET MOCIIE ANAANASS i
paccessHUs UMITYJIbC P2 (CM. PUCYHOK). BennunHy KOMITOHOBCKOM JUIMHBI j%ffjf 5
BOJIHBI JIEKTPOHA A MOXHO paccuuTarh 10 hopMmyie (YKaKUTe MpaBUIbHBIN

ot1BeT, rae h — mocrosiuaas [Tnanka):
2) 2h(p—p2) . 5 3h(p—py) . 5 h(p—-p2) . - 2h(p—p2) . ) h(pl—pz);

mpy 2ppy mpy 3ppy 2pp2
o) h(pz—p). o 20(P2—P1). 3 h(pz—p). ) 3h(P2—P). ©) 2h(py—py) .
2ppy 3ppy mpy 2ppy mpy

IlepeyeHb KOHTPOJILHBIX 32JJaHUI U BONMPOCOB /IVIsl OLEHKH ¢(hOPMUPOBAHHOCTH KOMIIETEH-
uun OITK-2 (KoHTpoIMpyeMblii HHANKATOP AocTH:KeHHA KommeTeHuuu OIIK-2.2)

1. Ha moBepXHOCTB Tea HOPMAIBHO Maat0T POTOHBI MOHOXPOMATHYECKOTO s GEpKano
JIA3epHOTO U3JIYUYCHHMS C JJTMHOM BOJIHBI A, ICHCTBYS Ha TUIOMIAAKY AS cuioi S
F. Cxonpko otoHoB AN momanaer Ha 3Ty IUIOMIAIKY 3a BpeMs At, eciu Teso ATRAAAAY

3epKaJbHO OTpaXkaeT BCE Majjarollee Ha Hero u3inydeHue (YKaxKuTe mpaBuiib- AN AR

HyI0 popmyny, rae h — nocrosiuuas [Tnaunka):
2) FAAt . 6) FAAt . B FAAt . 1) 2hFAAL: ) 2F/1At; o hF 1At - hF At ;
h 2h hAS h AS A

2. YCKOpeHHas pa3HOCThIO MOTEHIMANOB AQ 3apsbKEHHAs MUKPOYACTHIIA C MACCOM M TOCie YCKO-
pEHUS UMEET BOTHOBBIE CBOMCTBA, XapaKTepu3yeMble JUIMHOM BOJHBI Ae bpoiing As. Ykaxure
dbopmMyy, MO KaKoH ClieyeT BRIUUCIUTh BETUYUHY JIEKTPUUECKOTO 3apsiia TaHHOW YacTHUIlbI, €CIIU
h=6,63 10% Jx-c —nmocrosinHas [1nanka:

g2 h? h? 2052 g2 oh?
B, ) i B) R R R R B ey
) HET MPAaBWILHOTO OTBETA;

a)



17

3. Kunernueckast sHeprust epBoil HEPEIATUBUCTCKON MUKPOYACTHIIBI B YETHIPE pa3a 0oJblIe Ku-
HETUYECKOU YHEPIMHY BTOPOM MUKPOYACTHULIBI. Y KAKUTE IIPABUIIbHYIO BEIMYMHY OTHOLICHUS
A, / A, JUIMHBI BOJIHBI JI¢ Bpoiis nepBoii MUKPOYaCTHLIBI K JUIMHE BOJIHBL A¢ bpoiins BTopoi MUK-

pOYACTHUIIBI, €CTIM Macca MepPBOM MUKPOUYACTHUIIBI B JIBa Pa3a OOJIbILIE MACCHl BTOPOW MUKPOYACTHIIBI:

a) \/§; 0)0,5; B)2; 1) 1/\/5, m4; e)l; x) \/5; 3) 1/\/5, n) 0,25; K) Apyroii oTBET;

4. CocrostHue cBOOOIHOM MUKPOYACTHUIIBI C MACCOM M B cIy4yae OJJHOMEPHOTO JBMKEHHSI OITUCHI-
BaeTCst BOHOBOM dynkimeit y(X)=Cexp(iax), rae C u o— NOCTOSHHBIC BEIMUUHBL, | — MHAMAsK

034

€IMHUIIA, TI0JTHAs dHeprust yacTuibl paBHa E. Ecmm h=1,055-1 JIx - c, TO IOCTOSIHHYIO O

MOXXHO BBIYHCIIUTH N3 COOTHOILICHUA (OHpeI[CJII/ITe " YKaXKXUTC OTBGT)Z

V2mE 1 |2m V2mE 1 [2m E .
ayo=——; 0 o=—-—,]—; B Oo=———; To=—,—; 1) oa=-h|—;
h hV E h h\V E 2m

5. DIIEKTPOH € Maccoi M U ¢ OTPULIATEIBHBIM AIEKTPUUECKUM 3apsa]IoM —( 00pa3zyeT OJHO3JIEK-
TPOHHBII aTOM BMECTE C SAPOM, UMEIOIUM Maccy M ? M U NOJIOKUTENbHBIN 3JEKTPUUECKUN 3a-

psaa +Q. Uemy paBHO OTHOIIEHHE BETUYMH (MOTYJIEH) ‘El‘ / ‘Ez‘ sHepruu Eq 35ekTpoHa, Haxoas-

IIETOCs B IEPBOM BO30YKJICHHOM COCTOSTHUH, ¥ SHepruH Ey amekTpoHa, HaXoAamierocst Ha TpeTben
060pOBCKOI 0pOuTE (YKaXKUTE MPABUIIbHBIN OTBET):
a)4; 015 B3 102 m8 e)225 k)45 3)9; u)Apyroi oTBET;

IlepeyeHb KOHTPOJIbHBIX 32JaHUH M BONIPOCOB [IJIS1 OLIEHKU C)OPMUPOBAHHOCTH KOMIIETEH-
uun OITK-3 (KoHTpoJiMpyeMblii HHANKATOP AocTHKeHuss KommeTenuuu OITK-3.3)

1. MukpoyacTuiia ¢ MacCol M HaXOJIUTCS B OJHOMEPHOM MPSAMOYTOJbHON TTOTCHITHU- U
ATBHOM siMe HUPUHON L ¢ 6ECKOHEYHO BBICOKMMU CTCHKaMU. BosHOBBIE PyHKITNH,
OTIHCBHIBAIOIIHUE JIBA PA3PEIICHHBIX COCTOSHUS YaCTHIIbI, IMEIOT BHU]L

2 . 21X 2 . 4nx
yi(x)= n sin L (x)= n sin - BenuunHa (MOIyTh) Pa3HOCTH 3HaUe-

HuM sHeprun A E 4acTuIbl B 3TUX COCTOSHUSAX paBHA (YKa)KUTE MPABUIIbHBINA OTBET, et

riae h=h/2n—nocrosuuas [lnanka):

n°h? ) 3n°h? ) 51°h? ) 7n%h? 9n%h? 127%h?
2" ot 2] B 2 D_—%: A € 2 K ——7

2mL’ 2mL 2mL’ 2mL’ 2mL’ 2mL’

a)

2. YKaxuTte MMPaBHUJIbBHYIO BCJIMYNHY OTHOLICHUA E3/E1 OHCPI'ur TPECTHETO B036Y)KI[6HHOFO CO-

CTOSIHUSI HEKOTOPOT'O OJJHOMEPHOT'O KBAHTOBOTO FAPMOHHYECKOTO OCHUILISTOPA K SHEPTUU IIEPBOTO
BO30Y)KJICHHOTO COCTOSIHUS 3TOTO OCHUJIIATOPA:
a)3; 0)14/9; B)2; 1)6; m)7/2; e)7/3; x)7/4;, 3)5/2, u) 4; K) Ipyrou OTBET;

3. MukpouacTHiia ¢ MacCoii M HaXOAMUTCS B OJTHOMEPHOU MOTEHIINATBLHOU SIME, UMes TIOTEHIUAb-
nyto sueprito U =k x*/2, rie K = const, 1 uMeeT HaMMeHbIIee Pa3pelIeHHOE 3HAUCHUE YHEPIHH.
Uemy paBHa JuIMHA BOJHBI (JOTOHA, KOTOPBIN JOJHKHA MOTIOTUTH YaCTHUIIA, YTOOBI IEPEHTH Ha CO-
CeIHMIA pa3peleHHbIi YHepreTHIecknii ypoBeHsb ( C —ckopocTh ceeTa, h=1,055-10" JIx - ¢ ):

k 2m k 2k zC [m m 1 |m
Cyf=—: ©0) nC,|—; 2rnC,|—; C[—; —.=: 2rC,[—; ——:
N e e L L e e L N
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4. Ha pucyHke yka3aHbl BCE BO3MOXHbIE OPUEHTALIMH BEKTOpA OpOUTAIBLHOIO Mar-

HUTHOTO MOMEHTA 3JIEKTPOHA, HaXOAIIETr0Cs B OJJHON U3 AJIEKTPOHHBIX 110/100010-
YeK aTOMa, OTHOCUTEILHO OCH Z, HAIIPABJIEHHOW BJOJIb JIMHUNA UHAYKIIUU BHEIIHETO
MarHuTHOro noJisi. Yemy paBHa BeIM4MHA 3TOTr0O BEKTOpa ( iy —MaraeToH bopa, or-

penenuTe npaBuUiIbHbINA OTBET)?

a) V15u5; 6) 4ug: B) 15ug/4; 1) V12pp; 1) V20pg:s e 30ug/2;

5. UeMy paBHO OTHOILIEHUE BEIUYUHBI (MOYIs1) BEKTOpA OPOUTAILHOIO MOMEHTA UMITYJIbCA DJIEK-
TpoHa, Haxoasmerocs B 3d —1mo000104Ke aToMa K HanOOJIbIIeMy BO3MOKHOMY 3HAYEHHUIO BEJIH-
YUHBI (MOYJIs1) TPOEKIIMU BEKTOpa OPOUTAIIBHOIO MOMEHTA UMITYJIbCA 3TOTO JIEKTPOHA HA OCh Z,
KOTOpasi HalpaBJieHa BAOJIb JIUHUI UHIYKIIMH BHEIIHEIO0 MarHUTHOTO MOJIs (BBIOEpUTE MPaBUIIb-
HBIN OTBET):

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

IlepeyeHb KOHTPOJIBHBIX 32JaHUH M BOIIPOCOB JIS1 OLIEHKU C()OPMHUPOBAHHOCTH KOMIIETEH-
uuu OITK-3 (koHTpoIMpyeMblii HHANKATOP AocTH:KeHUsI komneTeHuu OITK-2.3)

1. O60109Ka MHOTO3JICKTPOHHOTO aTOMa C TJIABHBIM KBAHTOBBIM YHCIIOM N = 5 TOJHOCTHIO 3aI0JI-
HEHa dJIeKTpoHamu. B mocnenneit mogo00109Kke 3TOi 000JI0YKH ¢ MAaKCUMAaJIbHBIM 3HaUY€HHUEM O -
OWTAIBHOTO KBAHTOBOTO YHuciIa HaxoauTcst N1 37eKTpoHOB, a B mpeanocienHeit mogodomouke — Na
3JIEKTPOHOB. YKaXUTE MPaBIIIbHYIO BennauHy otHOmeHuss Np/N :

4 9 9 5 7 16 11 13 12
a) 1; 6)5: B) —; TI)=; 21)5; e)g; xK) 3; 3)7; ) 3; K)g; n =5 M) =,

5 7 7

2. Ilepuroel mosrypacmnaja sijaep paIioakTUBHBIX U30TOMOB “1” 1 “2” paBHBI, COOTBETCTBEHHO, T1 =
1 ¢ u Ty =4 c. B HauanpHBII1 MOMEHT BpeMeHH 1o = 0 yucio sijpep 000uX U30TOMOB B 00Opasiie Obl-
710 oauHakoBo. OnpeneNnnuTe U yKakuTe nmpaBuiibHyro BeaunauHy otHomeHust N1/Ny , rie Nj — gucio
siep mepBoro u3orona, a Ny — 4ncio sijep BTOPOro U30Toma COXPAaHUBIIMXCS B 00pasiie K MOMEHTY
BpemeHu t =4 c:

a)2; ©0)exp(4); B)16; nexp(-4); M8 e l; x) /4 3)exp@B); w4 K /8

n) 1/2; wm) 1/16; H) npyroii oTBeT;

3. B HauanbHbIii MOMeHT BpemeHu to = 0 B oOpasie conepxanoch Ny siep HEKOTOPOTO paauoak-
TUBHOTO M30TOIa ¢ nepuoioM nosypacrnaga T = 1 ¢. CrycTst kKakoe BpeMsi B 00pasiie pacnajgercs
15No/16 smep maHHOTO M30TOIMA (OTMPEICITUTE M YKAKUTE OTBET)?

a)lc; 0)2c; B) 3 c; r)4c; o) Sc; e) 6 c; xK) 7 ¢

3) 8 c; W) Ipyroii OTBET;

235
4, Hﬂpo OJHOTO0 M3 H30TOIIOB YypaHa U92 HCIBITBIBACT ITOCJICAOBATCIIBHO CHa4dajla IIPOLECCC O-

pacmaja, a 3aTeM Inpoiecc 3 —pacmaja u npeBpaiaercs B Apo (yKaKHUTe MPaBUIbHBIN OTBET):

a) Ra§§7; 0) Pagfl; B) Acégl; r) Pu 525; n) Th 385; e) Th 381; K) PaéfS;

5. B HauanbHbIii MOMEHT BpeMeHH to = 0 B o0Opasie conepxkaiioch Ny siiep HEKOTOPOTO paroak-
TUBHOTO M30TONA ¢ TIepruoioM nosypacnana T1 = 1 ¢. K MomeHTy Bpemenu t = 3 ¢ 3a cuet pacnana
sIep U30TOTa B 00pa3iie BhIICTHIOCH Temwio Q. YkaxuTe npaBUIIbHOE COOTHOIICHUE [Tl BEIUUCIIC-
HUS BEJIMYMHBI E1 3HEpPreTHueckoro BbIX0JIa pacraja sapa JaHHOTO W30Toma:

a) Q/No; 6) 16Q/No; B)4Q/No; 1) 8Q/No; 1) 2Q/No; e) 16Q/15Ny;  x) 4Q/3Ny;

3) 8Q/7Np;  wm) mapyroii oTBeT;
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3. OneHo4HbIe cpeACTBA (OLleHOYHbIE MATePHUaJIbl) VISl IPOBeJAeHHUS POMeKY-
TOYHOM aTTeCTAlMU 00YYAIOIIMXCH M0 AUCHUILIUHE (MOLYJII0)

2 cemecTp

IlepeyeHb KOHTPOJILHBIX 32JaHUH M BOIIPOCOB JISA OLIEHKU C)OPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (koHTpoMpyeMblii HHANKATOP HocTH:KeHus1 komneTeHnun OITK-3.1)

1. Marepuanbnas Touka M cB0o0OIHO 0€3 TPEHUS CKOJIB3UT B MOJIE CUJIIBI TAKECTH
IO IIaIKUM CT€HKaM LUJIMHIPUYECKON CUMMETPUYHOM SIMBI U B paccCMaTpUBaeMbIil
MOMEHT BPEMEHH JIBUJKETCSl BBEPX IO HallpaBiieHUIo K Touke B (A u B - HauBbIc-
1IMe TOYKH MOAbEeMa). YKaXKUTE MPaBUIILHOE HAIIPABJIEHNE BEKTOPA MOJIHOTO YCKO-

penus Touku M (cMm.pucyHok): a) 1; 0) 2; B) 3; r) 4; n) 5;

2. MarepuanbpHas TOUYKa HAYMHAET BPAIIATHCS 0 KPYTroBoii TpaekTopuu 0e3 Ha- OzpE
YaTbHOM CKOPOCTU BOKPYT 3aKPEIIEHHOM OCH C TIOCTOSIHHBIM YITIOBBIM YCKOPEHH- (| ‘{:&
€M € , 1 IMEET B HEKOTOPBIf MOMEHT BPEMEHH YTIIOBYIO CKOPOCTh BPAIICHUS, paB- UG

HyI0 . YeMy B 3TOT MOMEHT BPEMEHHU PaBHO OTHOLICHNE &, /a, BEIUYHHBI HOP-

MaJIbHOI'O YCKOPCHHA an TOYKHU K BEIMUYMHE €€ TAaHTCHIIMAIbHOIO YCKOPECHUA aT ?

1 2 2 1
Q) —; O e’; B) &5 D M) o ©) et K) —;  3) o5
€M o € € o Q)
3. Karymka maccet m= 1 kr ¢ paguycoM R =3 M MoXeT Bpamarbcst 1100 BOKPYT R

OCH CUMMETPHH A, MPOXOAIIeH yepes e€ eHTp, TM00 BOKPYT NMapajuieabHo# ocu B, {MB
MIPOXOJAIIEH Uepe3 Kpaid 000/1a KaTymku (CM. pUCYHOK). MOMEHT MHEPIIMH KaTyIITKHA

OTHOCHUTENBHO OCH A paBeH |, =3 kr-m>. UeMy paBeH MOMEHT HHEPLUHU |y OTHOCHTENBHO OcH B?

a)4 KO M 0) 6 KO M7 B) 8 Kr M2 r) 10 KO M n) 12 KO M e) 18 Kr-M7;

}K) HET IMPAaBUJIBHOI'O OTBETA;

4. Ilnanera Maccoi M JBUKETCSA MO DIUIUIITHIECKON OpOuTE, B OIHOM U3 POKYCOB m -
1 v
19 1

KOTOPO HaxoUTCs 3Be3/1a Macchl M. r —panuyc-BeKTop mianeTsl, 1 =4 -10% km, S

ro=6 10 km (cMm.pucyHOK). BemnurHbI CKOPOCTH TUTAHETHI B HaKOOJIee yaneH- Va2

HOW 1 HanOoJee OIM3KOI K 3Be3/1e TOUKE OPOUTHI PaBHBI, COOTBETCTBEHHO, Vo =24 KM/C U

V1 =36 xM/c. Torna oTHouIeHHE r2/r1 paBHoO:

a) 0,667; 0)1,225; B)0,8165; 71)1,5 n)0,75; e)1,33; ) HET MPaBUILHOTO OTBETA

5. (Y) Tlo ropu3oHTaIbHOM MOBEPXHOCTH CO CKOPOCTHIO V. KATHTCS IIap MACChl R ;
mR 3

m u paguyca R. Ha kakyro MakCHMallbHYIO BBICOTY N IIap MOXET MOJHATHCSA HA '\ (Y h

TOPKY, KaTsich 0€3 MpOoCKalb3bIBaHUs (J — YCKOpeHHEe CBOOOIHOTO najeHus)?

2 2 2 2 2 2 2
) 2 6 22 m Y 2 Y o Y W) [
79 79 g g 59 29 10g

3) HET IIPABUJIBHOT'O OTBETA,

IlepeyeHb KOHTPOJILHBIX 32JaHUI H BOIPOCOB /ISl OLlEHKH c()OPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (koHTposupyeMsblii HHAUKATOP A0ocTHReHUsI KomneTeHnuun OITK-3.1)
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1. I'py3uk Maccel M Ha IPYXHHKE ¢ KO3DPUIIMEHTOM KECTKO- « Xmax Vi

cti K coBepIraeT BepTHKAIbHBIC KOJICOAHUS B BA3KOM KHUIKO- 7_%_ _ ; !

CTH IO AEMCTBUEM BHEIIHEN CUJIbI, MEHSAIOLIEHCS CO BPEMEHEM | 32— 2 !

C IUKJIMYECKON YaCTOTOHM (® 10 TAPMOHHYECKOMY 3aKOHY _—_T*_ii ® ' o
F = Fycos(ot + o) . 3aBHCHMOCTb AMILIATYABI CMEILCHHUS Xppax — 0 o 0

U aMILTUTY/bl CKOPOCTH V5 TAKOI'O MAsiTHUKA OT YaCTOTHI ( IOKa3aHbl Ha pucyHKe. Kakoit Mo-
KeT ObITh BETMYMHA OTHOIICHUS ®,/w; YaCTOT, YKa3aHHBIX HA 3TOM PUCYHKE?
a) 1,1; 0) 1; B) 0,9; r) 1/2; 1) e1=0,3679; e) 0; xK) o0

2. E=4-10"* ]I — nonHas SHEPTUsI YACTHUIIBI, JIETAIIEH CO CKOPOCTHIO, OIM3KON K CKOPOCTH
CBETa C; T— BpeMsl )KH3HU IMOKOSIICHCS YaCTHIIBI OT MOMEHTa POKICHUS 10 MOMEHTa pacraa. He-
TTOJIBMKHBIN HAOI01aTENb B JTa0OPATOPHOM CHCTEME OTCUYETa 3aMETUJI, UTO JICTAIIAsl YaCTUIIA pac-
rajach CIycTs BpeMsi 4T mocie pokJIeHus. JHeprus MoKos JAHHOM YacTHUIlbl paBHA!

a) 104 JIxk; 0) 210 JIxk; B) 4102 JIx; r) 8102 JIx; 1) 5-1073 JIx; e)
HET TPaBHIILHOTO OTBETA;

3. U neanbHeIii a3 coBepmiaet nporecc 1— 2, m300pakeHHBIN Ha quarpamme T-p T

(Temmeparypa-gaBieHue), rae Py =3pP;, I = 3T, . UTo mpoHCcXoaAuT ¢ BETMYUHOM I }\\
g ! 2

obwema V rasza npu takoMm nporecce? OH: a) yMeHbIlaercs B 9 pas; Lj--1--->

0) ymeHbIaeTcs B 3 pa3a; B) YMEHBIIAETCS B J3 pa3;  T) HE U3MEHSETCS;

1) YBEIIMYUBACTCS B J3 pa3; €) yBeIMYHMBAETCS B 3 pa3a; ’K) yBeIWUYUBAETCs B 9 pas;

4. Ha pucynke Vi P13 p p »
CclIeBa Ha JHa- 3 2 H& ]1 3 E 2 ]p 3 Tl 2 ]p 2
rpavme V-T LPHT@ =2y QV ,.Dl =<y QV 127
U300paXKeH IHK- a) 0) B) r) ) €)
JIMYECKUH MPOIIECC, COCTOSIIUINA U3 N306aphl, H30XOPBI U H30TEPMBL. Y KaKUTE IPABUIILHBIN PUCY-
HOK 3TOTO LMKJIa MIIM Ha AuarpamMme p-V, uim Ha auarpamme p-T:

5. B mporiecce cxxatus ra3za BHEIIHKE TeJla COBEPIIAIOT HAJl ra3oM padoTy A = 6 kI, mpuuem razy
coobmraercs Teriora AQ = 2 kJ[)x. Ykaxure, 4eMy paBHO U3MECHEHHE BHYTPEHHEH dHEprun rasa?
a) +8 kIIx; ©0)+6 xk/lx; B)+4k/lk; 1)+2k/k; n) -2 k/bkx; e) 4 kJDk;

K) —6 kJIx;  3) —8 kJIK;

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BOIIPOCOB JIA OLleHKU C)OPMHPOBAHHOCTH KOM-
nereHuun OITK-3 (koHTpoJMpyeMblii HHANKATOP HocTHKeHUsI KomneTeHuuun OITK-3.2)

IIpumep: Ilepedyenb KOHTPOJILHBIX 3aJaHHI H BOIIPOCOB /ISl OLIEHKHU ¢(hOPMUPOBAHHOCTH
kommnereHnuu OINK-3 (koHTpoIMpyeMblii HHAUKATOP AocTH:KeHHsT KomneTenmun OITK-3.2)

1. MarepuanbHasi TOYKa HAYMHAET JIBUTATHCS 110 KPUBOJIMHEHHOM TpaekTopuu 0e3 HaualbHOM CKO-
POCTH, IPUYEM BEJIMUMHA €€ TAHTCHIMAIBHOTO YCKOPEHUS BO3PACTAET CO BpeMEHEM t 110 JInHEH-
HOMY 3aKOHY, @, = CONnst-t, a paguyc KpUBU3HBI TPAEKTOPUM He MeHsAeTcs, R = const . I1o kakomy

3daKOHY 6y,£[eT HU3MCHATHCA CO BpCMCHEM BCIIMUYNHA HOPMAJIBHOTO YCKOPCHU A TOYKH?
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1 1 1
a)an:tz; 6)an:t—3; B) ap . t7; r)an:z; n)an:t—4; e)anp:t; k) ap:

'_'-I'\)l =

3) a, - t4; u) a, =const;

2. Yactuna ABWXKETCS BJOJIb OKPY>KHOCTHU C paiiycoM | M B COOTBETCTBHH C YpaBHEHUEM

o(t) = 2n(t3 - 27t +12) , TJIe (@ —yroj B paauaHax, t —Bpems B cekyHIax. UeMy paBHO TaHT€HITH-

albHOE (KacaTelIbHOE K TPAEKTOPUH) YCKOPEHHE YaCTHUIIHI (B M/ c? ) B TOT MOMEHT BPEMEHH, KOT/1a

e€ HOpMaJIbHOE YCKOPEHUE PABHO HYITIO:
a) 0; 0) 4m; B) 6m; 1) 8n; 1) 12m;  e) 24m; k) 36m;  3) HET MIPABUIHLHOTO OTBETA;

3. ®usnyecKoe TeIo BpaIaeTcsi BOKPYT 3aKPETUICHHOW OCH C YTIIOBOU CKOPO-
CTBIO, 3aBUCUMOCTb ITPOEKIIMN KOTOPOH Ha OCh BpallleHUsI OT BpeMeHM t moka-
3aHa Ha puCcyHKe. Ha kakoit yromn moBepHeTcs Teno 3a Bpemss 0 <t <4 c?

a) 0 pan; 0) 1 pan; B) 2 pan; r) 3 pax; n) 4pan, e)5pan;

x) 6 par; 3) 7 paxm; 1) HET MPaBWIHHOTO OTBETA;

4 B pesynbTare neiicTBus B TeueHue KOPOTKOrO BpeMEHH At umnynbca cuiibl
FAt , HEKOTOpO€ TEeJI0 MPHOOPET0 UMITYIIbC p2 (cMm. pucyHok). Kaxoii Op11a
BEJIMYMHA HAYaJIbHOTO UMITYJIbCa Tella A0 JeMCTBUS CUIIbI?

a) S kr-M/c; 0) \ﬁ kr-M/c; B) 1 kr-m/c; T)4 kr-m/c; ma) 2 Kr-m/c;

e) 3 Kr'M/c; 3K) HET MPaBUIBLHOTO OTBETA;

5. ImmynbC 9acTUIlpl ¢ Maccor M, HaXOASIIIEHCsl B MOMEHT BpeMeHu t = 1 ¢ B Touke

r f L
C KOOpJIMHATAMHM X =y = | M, MEHSIETCSI CO BPEMEHEM 110 3aKOHY P =1 ot + jBts,
1 1

rjae i, ] —OpThI AeKapTOBO# CHCTEMBI KOOPJAMHAT O, =—1 KI- m/c , B=+1xr- m/ct

YKaxuTe Ha pUCYHKE IPABUIIBHOE HAMpaBIICHUE BEKTOpa CHIIbI F , neicTByromiei
Ha YaCTUILy B YKa3aHHbII1 MOMEHT BPEMEHH.

IlepeyeHb KOHTPOJILHBIX 32JJaHUI U BONMPOCOB /IVIsl OLIEHKH C(POPMUPOBAHHOCTH KOMIIETEH-
uun OITK-3 (KOHTpoJIMpyeMblit HHAUKATOP AocTHKeHHs KomneTennmuu OITK-3.2)

1. [lIkuB paguyca R moxeT Bpamiathest 0e3 TpeHHs: BOKPYT TOPU30HTAIBHON 3aKper-
JICHHOW OCH CUMMETpHHU, Tpoxosieii yepes ero ueHtp 0. K Hutu, HamoTaHHOH Ha
IIKUB, TPUKPEILJICH IPy3 MACChl M, KOTOPBIN MaaeT Mo IeHCTBUEM CHIIbI TSXKECTH.

MOMEHT WHEpIUY IIIKKUBa paBeH | = 3mR? / 4 . 3anumute A1 MIKUBA ypaBHEHHE TUHA-

MUKHU BpallaTCJIbHOTIO ABMXXCHHA OTHOCUTCIIbHO OCH BPAlllCHUA O, a I rpy3a — ypaB-
HCHUC JUHAMUKU MOCTYINATCIIbHOI'O ABUXKCHUS, HaﬁI[HTe M3 HHUX BBIPA)KCHUC CHUJIbI HATAKCHUSA HH-
TH, 3alIMCAHHOC YCPC3 BCIINYHNHBI mmu R, " YKAKUTC HpaBI/IJ'IBHHﬁ OTBCT:

a) T=mg/2; ©6)T=3mg/7; 8)T=2mg/3; r)T=3mg/4; nx)T =mg/3;

e) T=mg/6; ) HET IPAaBUJIBHOTO OTBETA;

2. B nokosimuiics nuck Maccel 2M u paauyca R, ciocoOHbIM BpamaThcst BOKPYT 3a- m iFO'
KperieHHoi ocu cummerpun OO, 0JJHOBPEMEHHO BPE3aOTCS [[Ba MAICHBKHX TIa- 2m,R
CTWJIMHOBBIX IIapHKa, UIMEIOIINE BIBOE MEHBIIYIO MacCy M Ka)AbIH U JIETALIHE 1O T
KacaTelbHbIM K 0001y UCKA C OJMHAKOBBIMY 110 BETMUMHE CKOpocTsMu v . Illapu- o “m
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KM NIPUWIIMIAIOT K 0001y. PaccunTaiiTe Ha OCHOBaHMU IIPUBEIECHHBIX JaHHBIX YIJIOBYIO CKOPOCTb
JUCKA C MPUWIMIIIMMU IIAPUKaMU Cpa3y IOCIE yAapa U YKaKUTE IPAaBUIIbHBIA OTBET:

v Vv 2v 4v 3v 2v Sv 4v v 6v
a) —; 0)—=; B)—; 1) —; = €)= X)—; 3)_—; H)_—; K)_—,
)ZR )R )R )R H)ZR )3R )4R )5R )GR )7R
J1) IPaBUJIBHOIO OTBETA HET (IIPUBEAUTE €I0);

3. I'py3uk Ha IPYKUHKE COBEPINIACT MAJTbIC BEPTUKAIBHBIC KOJICOAHMS B BA3KOW KHJIKO-
CTH, IIPUYEM €T0 CMELIECHUE X OT IMOJIOKEHUSI PABHOBECUS MEHAETCS CO BpEMEHEM t 110

sakoHy X(t)= Ae~& cos(bt), npudem b =a/3. Paccunuraiite Ha OCHOBAHHMHU ITUX JAH-

HBIX BCJINYHUHY HHKHHHGCKOﬁ qacCTOThI Wy HE3aTyXaroIMNX MaJIbIX K0JIEOaHMI TaKOro

MPYKUHHOTO MasiTHUKA B TOM ClIydae, KOT/ia OH OyJeT coBepIIaTh KOJIeOaHus B BO3IyXe,
1 YKa)KUTE€ IPABUIIbHBII OTBET:

a)al3; 6)V2a; B V3a; n+Ba; mBa; e l0a; w17a; 3) [ba/2;
n) J10 a/ 3; K) \/17 a/ 4; 1) HeT MPaBWIBHOTO OTBETA (IIPUBEAUTE €T0);

4. duznyeckuii MasITHUK COBEPIIIACT BBIHYKICHHBIE KOJICOaHUsI BOKPYT TOPU30H-
TanpHOM ocu moaseca Oz B BA3KOM XUIKOCTH ITOJ IEHCTBUEM BHEIIHENO MOMEHTA
CHJI, IPOEKIIMS KOTOPOTO HA OCh BPALICHHSI MEHSIETCSI CO BPEMEHEM 10 TapMOHHUY e-

ckoMy 3ak0HY M, = M cos (ot + o) . IIpy LEKIMYECKOl 4acTOTe STOr0 MOMEHTA

w=3c ! nabmonaercs PE30HAHC aMILTUTYAbI YIIIOBON CKOPOCTH MasiTHUKA, a IPU

qactore ®=5 ¢ Habmonaercs PE30HAHC AMILTUTYBI €T0 OTKJIOHEHUS (@ OT TOJI0-
KeHUs paBHOBecHs. Yemy paBeH Kod(hPHIIMEHT 3aTyXaHus B COOCTBEHHBIX KoJieOaHUM ITOrO Ma-
SITHUKA B JKUAKOCTH (YKaXKHTE MPABHIIBHBII OTBET B ¢ )?

a)3 c'l; 0) 2 c'l; B) \/§ c'l; T) \/§ c'l; 1) \/5 c'l; e) 4c'1; K) \/6 c'l;

3) HET NMPaBUILHOTO OTBETA;

5. JIBe paketnl ¢ kocMoHaBTaMu B 1 C IBHIKYTCSI B POTHBOTIOJIOKHBIX Ha- -
= V5

MIPaBJICHUAX OTHOCUTEIHHO HemoABKHOTo Habmoaarens A. KocmonasT B ﬁ [‘.D V, 4@

yaansieTcs: oT HabroaaTelst A Co CKOpOCThIo V1 = C/2, a kocMoHaBT C , :

NpUOJIMIKAETCS K KOCMOHABTY B co cKOpocThiO V5 =C/4, Tie ¢ — CKOpOCTh CBeTa B Bakyyme. [Ipu

9TOM BCINMYHUHA CKOpOCTI/I KOCMOHABTa C OTHOCHUTCIIBHO Ha6J'II-O,I[aTeJ'I${ A paBHa:
a) ¢/3; ©6)2c/7; B)Cc/4; 1) 2c/5; n)3c/4; e)c/2; x)3c/8; 3) c/«/g;

I/I) HCT IIPABHUJIbHOI'O OTBCTA,

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BONIPOCOB /I OLleHKU C)OPMHPOBAHHOCTH KOM-
nereHuun OITK-3 (koHTpoJMpyeMblii HHANKATOP H0cTHKeHUsT KomneTeHuu OITK31.3)

Ooo..0| 1B BBICOKHIi COCY C PACTUTENBHBIM MACIOM OJJHOBPEMEHHO BBICHIIIAIIM MHOKECTBO
— - —| MaJeHbKHMX METAJUIMYECKUX IIAPUKOB pa3HOro paauyca r. [Ipoananusupyiite npoiecc
_ - - | mnaaeHus MWAPUKOB B )KUIKOCTH U OOBSICHUTE MOPAAOK UX MajeHus Ha AHO. OTBET

- Z| oOocHyiTe ¢ MOMOIIbIO (PU3MUECKUX 3aKOHOB U (GOPMYII.

- —| 2. IIxkuB MoXkeT BpalaTbcsi BOKPYT CBOEH 3aKperIeHHOM TOpU30HTalIb- vz
Ho ocu 00’ 6e3 Tpenus. Iloa pykoit umeeTcs nuHelKa, CEKyHIOMEp, U

3

=
0

m
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TaK)K€ IPY3UK Macchl M, KOTOPBIM MOXKHO MOJBECUTh K HUTH, HAMOTaHHOM Ha IIKUB. [Ipeanoxure
IIPOLEYPY ONPENEIICHUSI MOMEHTA HHEPLIUU IKMBA OTHOCUTENBHO ocH 00’ ¢ IOMOIIbIO UMEIO-
mUXcs Mo pykor npeameroB. OO0CHYHTE NPeUIoKEeHHYIO IPoLeypy (hopMynamMu, MO3BOJISIO-
IIMMH BBIYUCIUTH TPEOyeMbIi MOMEHT HHEPIIHH.

3. IIpu abCoMOTHO YIPYroM COyJapeHUH JBYX METAUIMYECKHUX IIAPUKOB C Mac- vV
CaMH My u My, TBUTABIIUXCS HABCTPEUY APYT IPYTY CO CKOPOCTSMH V; U vy, B O_> =0

MOMEHT Hau0o0/1b1Iero cOMMKeHNs NIapUKH IBUKYTCS C OJTHOM CKOPOCTBIO V), ONpeAesieMoi
3aKOHOM COXPAaHEHUs UMITYJIbCa |MyVy —MpV,|=(My +My )V U TOJIBKO MOTOM Pas3JIeTaloTCs B CTOPOHEL.

2 2 2
vi© MV +m, )V,
MV~ Voo (M 2)0>0_

2 2 2
W3noxute Baiie MHEHHE O IPUYKMHE U3MEHEHUS SJHEPTUU WM 00 OIMOKax B 3alIMCaHHbBIX (HOpMYy-

Jax.

[Ipu 3TOM KMHETHYECKAst SHEPTHS MEHSIETCA HA BEIUYUHY AE,,,, =

4. TImacTUIMHOBBIN MIAPUK MACChI M, JIETEBIINM CO CKOPOCTHIO V, CTAIKMBAECTCS C BUCEB-

)
IIIMM HETIOJIBIKHO CTepKHEM Macchl M 1 jytuHBI |, ciocoOHBIM Bparathes 03 TpeHus
BOKPYT TOPU30HTAIBHON OCH, IPOXOsIIel yepe3 Touky nojseca O, HO He MPUIINIAET K 5 m
CTEPKHIO, @ OTCKAKUBAET OT Hero. OnpenenuTe 3aK0H COXPaHEHHS KaKOW BEJTMYUHBI MOXK- -
HO, a KaKOW HeJb3sl HCIIOJIb30BATh IIPU COYAAPEHUH: MEXaHU4eCcKoM sHeprun? Mmmynsca? M
MomeHTa nuMmItysbea? 3aumuTe CBOE CYKJIEHNE O IPUYNHE COXPAHECHUSI UM U3MEHEHUS |
KQKJIOM U3 3TUX BEJIMYHH.
5. B HavaJIbHBI MOMEHT BPEMEHH CTep)KeHb Macchl M U utnHbI | cBOOOIHO Bpa- «1?
1aercst 0e3 TPEHUs C yrIIOBOM CKOPOCTBIO »y B TOPHU30HTAIIHON INIOCKOCTH BO- m m,l

KpYT 3aKpEIJICHHOW 0CH, MPOXOsIiel yepe3 ero kpai. [1o cTepkHIO MOXKET CBO- i
00/1HO 6€3 TPEHMS CKOJIB3UTh HaJieTast Ha Hero MydTa ToH ke Macchl M. B Havyab-
HBII MOMEHT My(Ta HaxoauIach BOTU3U OcH BpaileHus. HUKakux BHEITHUX CHJI B TOPU3OHTAIIb-
HOM TI0cKoCTH HeT. [Ipoananu3upyiite nBmxeHue My(pThl, ©3MEHEHHE KHHETHIECKON YHEPTUH,
UMITYJIbCa 1 MOMEHTA UMITYJIbCa CUCTEMBI CO BPEMEHEM M BBICKAKUTE CBOE MHEHHE O COXPaHEHHUH
ATUX BEJIMYMH WM O IPUUYMHAX UX U3MeHeHus. O00CHYiTe cBOe CyXAeHHE HEOOX0IMMbIMHU 3aKO-
HaMmu 1 popmynaMu PU3UKH.

IlepeyeHb KOHTPOJILHBIX 32JJaHUI ¥ BONPOCOB /IVIsl OLIEHKH C(POPMUPOBAHHOCTH KOMIIETEH-
uun OITK-3 (KOHTpoJIMpyeMblii HHAUKATOP AocTHKeHHs KomneTennuu OITK-3.3)

1. DxciepuMeHTaTOP OMYCTHII TSKENBIHN MIapUK, MPUKPETUICHHBIN K KOHILY IPYKUHKHU, B
BSI3KYIO JKMJIKOCTh ¥ pACKaYMBAET JIPYroi KOHEI] MPYKUHKU B BEPTUKAIHHOM HaIpaBlie-
HUU C YACTOTON o, B pe3yJbTaTe Yero MapuK COBEPIIACT KOJIECOAHUS M0 3aKOHY

x = Acos(ot+¢). IIpu 5TOM 3KCIIEpMMEHTATOP 3aMETHUII, YTO IPU HEKOTOPOI 4acTOTE

e
-
009!

g
- gm
X

O=0; aMIUIUTyada A xonebaHui IIaprKa B JXUHAKOCTU OKa3bIBACTCs caMoii OOJIBIIION.

Hcxons u3 3Toro oH caenai BBIBOJ O TOM, UTO MPHU TOH K€ YacTOTe o OyIeT Makcu-
MaJIbHOM M aMIUIMTYZAa CKOPOCTH apuka Vv = dx/dt . BeickaxuTte CBOE CyXAeHUE O MPABUIBHOCTU
WJIY HEMPaBUJIBHOCTH BBIBOJIA, CIETTAHHOTO SKCIIEPUMEHTATOPOM. ECiIM 3TOT BBIBO/I HEBEPEH, YKa-
KUTE, KaK HAJI0 U3MEHHUTh YaCTOTY ®, YTOOBI MOJIYYUTh MAaKCUMATIBHYIO aMIIIUTYQy ckopocTu. OT-
BeT 000CHYHTE C MOMOIIBI0 (PU3NIECKUX 3aKOHOB U (pOpMYII.

2. I'a3 3akayan noa JaBJICHUEM B TpeXJ'II/ITpOBHﬁ CTEKJITHHBIN COCYH, 3aKpbITasa
KPbIIIKa KOTOPOTO UMECT KJIallaH K, BBIHYCKaIOI_I_[I/Iﬁ ra3 B TOM CJiy4dac, Korja €ro
AABJICHUC NOCTUTACT BCIIMYMHBI P . HNmMmeroTcs BCChHI, ITO3BOJIAOIIKUE TOYHO U3ME-
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PUTH Maccy cocyjia ¢ ra3oM; ropelika, O3BOJIAIOIIAs HarpeTh COCYy/ 10 O0JIbILION TeMIIepaTyphbl, U
TEPMOMETD, MO3BOJISIOIINN U3MEPUTH €ro Temneparypy. [Ipemioxkure npouenypy onpeaeaeHus
MOJISIPHOM MacChl i Tra3a B COCYJIE C TIOMOIIBIO JaHHBIX YCTPOUCTB. OOOCHYHTE MPEIOKCHHYIO

nporenypy ¢hopMyaamMu, HO3BOJSIOIIMMHI BEIYUCIUTE TPEOYyEeMbIil pe3ybTar.

3. TpI/I OKCIICPpUMCHTATOpA HAYaJIU CIIOPUTH O TOM, YTO IIPOUCXOJUT ITOCJIC HArpCBaHUA ra3a ¢ YMuC-
JIOM €I'0 MOJICKYJI, BEJINYHNHBI CKOpOCTCﬁ KOTOPBIX OTIIMYAKOTCA OT CKOPOCTH VvV, HC 60.]166, 4€M Ha

Av =+1w/c, TJIe CKOPOCTh V; paBHA IIOJIOBUHE CPEAHEN CKOPOCTH MOJIEKYI JaHHOTO ra3a. Ilepsblit

YTBEPIKJIACT, YTO YUCIO TAKUX MOJICKYJT [TOCJIC HArpeBaHMUs ra3a yBEIMYUTCS, BTOPOU — YTO HE U3-
MCHUTCA, a TpeTI/Iﬁ — 4YTO YMCHBIIUTCA. Brickaxxute cBOE€ MHEHHE O TOM, KTO U3 HUX IIpaB. Csoit
OTBET 000CHYHTE C MOMOIIBI0 (PH3MIECKUX 3aKOHOB M (pOpMYyII.

4. BricKa)xuTe CBO€ MHEHHUE U C TIOMOIIIbIO 3aKOHOB (PU3UKU OOBSICHUTE MPUYUHY TOTO, YTO
YBEIMUYCHUE BHICOTHI N Me4HOW TPYObl MPUBOIUT K YBEJIIMYCHHIO TOTOKA BO3/IyXa, 3aTATU-
BAE€MOT0 B JBEPILY [I€YH U K JIy4llIeMY TOpeHHIo 1poB. OTBET 000CHYNHTE MOJIyYEHHBIMU
BaMH (popMysiaMu TaKOW 3aBUCHMOCTH.

5. JIBa mpmkaThIX APYT K APYTY CIOS TEIJIOM30JSIIIHOHHOTO MaTepHaia
MMEIOT OJIMHAKOBYIO TUTIOMIAb S, HO pa3Hbie KOADPHUITUSHTHI TEIUIOTPO-
BOJHOCTH y; =1 H-Kl.cln N2 =2 H-Kl.clu MPOIIOPIMOHATIBHYIO UM
tomuuny | u 2| coorBercTBeHHO. TeMmepaTyphl ¢ pa3HbIX CTOPOH PaB-
HBI T; =400 K u T, =200 K (cM. pucyHOK). [IepBbIit SKCIIEpUMEHTATOD
CUMTAET, YTO TaK KaK TEIJIONMPOBOJAHOCTH BTOPOr0 MaTepuaia B 2 paza
0oJIbIIIe, TO OH MPOIYCKAET B 2 pa3a OOJBIIHI MOTOK TEIJIa, a TeMITepa-
Typa CONpHKacaroleics IOBEPXHOCTH clloeB paBHa T'=(T; +T,)/2. Bropoii akcriepuMeHTaTop He

YBEPEH B 9TOM M CUMTAET, YTO TeMIepatypy T' Hajo CUMTATh 10 ApYyroi gopmyne T'=(2T;+T,)/3.

CornacHbl J1 Bbl ¢ HUMH? ECiii HET, TO MPenioKuTe MPOUEAYPY PEIUICHUS, TO3BOJISIIONTYI0 HANTH
TeMreparypy T' U MOJyduTe e€ 3HAaUCHHUE.

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 32JJaHUI ¥ BONPOCOB /IVIsl OLIEHKH C(POPMUPOBAHHOCTH KOMIIETEH-
uun OITK-3 (KOHTpoJIMpyeMblii HHAUKATOP AocTHKeHHs KomneTennuu OITK-3.1)

1. TonokuTENbHBINA TOYCUHBIN 3aps (1 = +2( W OTpULATEIbHBINA TOYCYHBIH 3apsi 12
(2= —0 HaxoIiTCs B ABYX BEPILIMHAX PABHOCTOPOHHETO TPEYTOJIbHHIKA C JUIHHOM
croponsl |. Yka3aTh npaBuIbHOE HAIIPABJICHHE BEKTOPA HAMIPSHKCHHOCTH E co3man-
HOTO UM 3JIEKTPOCTATHYECKOTO TIOJIsl B TPEThEH BEPIIIMHE 3TOTO TPEYroJbHUKA (CM.
PHUCYHOK):

ayl ©6)2 B3 14 mS5 eo6 x)7 3)8 w9 k)10 mll

M) 12

2. Vkaxure YPaBHCHUE, BbIPpAKAIOIICC TCOPEMY Faycca B JICKTPOCTATUKE!

a)flgdg:%; 6)§£dF:%; B)§€d§}=0; r)iféldr:O;
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3. ITo oOBbeMy mapa ¢ 0AMHAKOBOK BO BCEX TOUYKAX IUIOTHOCTBIO 0 = CONSt pac- w o

npeeneH nekTpudeckuit 3apsia. [lap okpyxeH OeCKOHEYHON AUAICKTPUUECKON € “ “
Cpelioi, UMEIOILIEeH TUAIIEKTPUUECKYIO POHUIIAeMOCTh €. Ha pacctostHuu I ot
LIEHTpa 11apa (3a ero npeaesiaMm) BeJIMYMHA HAMIPSHKEHHOCTH AJIEKTPUUECKOTO “ "
I10JIs1, CO3JAHHOTO ATUM 3apsaoMm, paBHa E. Eciiu moMecTuTh JaHHbIN 3apsiKeH- A
HBIH map B BakyyM (yOpaTh TUAJIEKTPHUK), TO MOJIE C BBOE MEHbILIEH BEIMUYUHON ! ” v
HanpspkeHHOCTH E/2 OyneT HaOmroaThes B BAKyyMe Ha BIBOE OOJIBIIIEM PACCTOSIHUM 21 OT IICHTpa
mapa. Yemy paBHa JUAJIEKTpUUYECKAsi TPOHUIIAEMOCTD CpeIbl?

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

4. Ha pucyHke nmoka3aHa KapTHHA SKBUIMIOTCHIIMAILHBIX JIMHUI
ANIEKTPOCTATUUECKOTO TOJISl M 3HAUCHUS MOTeHIInana Ha HuX. OT- 3B
Medenbl Touku A, B, C u D. 3MeHeHne BeTMUUHBI CKOPOCTH !
MEPBOHAYAIIHLHO OKOMBILIEICS 3apsHKEHHON YaCTHUIIBI O] AEHCT- \ ~
BHEM JJIEKTPOCTATHYECKOTO TOJISI UMEET HAOO0IbIIIee 3HAUCHUE \ \ i
MIPU TIEPEMEIICHUH YaCTHUIIbI: v
a) 3 Touku D B Touky B;  6) u3 touku D B Touky C; R
B) u3 Touku D B Touky A; 1) m3 Touku C B TOUKy A, o

5. BHyTpu He3apskeHHOM MOJIoi MeTal- - -
JTUYECKON chephbl MOMECTHIIA TOUCUHBII B“eT
ITOJIOKUTEIIBHBIN 3JIEKTPUUYECKUAN 3apsi],
CMECTHB €ro U3 IIeHTpa cepsl, Kak Mo-
Ka3aHo Ha pucyHkax. Kakoii Oyner kap-
THHA CWJIOBBIX JINHUN 3JIEKTPUYECKOTO
0JI1 B BAKyyMe BHYTPHU U BHE chepbl?

a) B)

IlepeyeHb KOHTPOJILHBIX 32JJAHUI U BONMPOCOB /ISl OLIEHKH ¢(POPMUPOBAHHOCTH KOMIIETEH-
uun OITK-3 (KoHTpoJIMpyeMblii HHANKATOP AocTH:KeHuA KommeTenmuu OITK-3.1)

1. Ha ToHKMIT METAJUTMYECKUH JUCK pajnyca R MOMeCTHIIN TOJIOKUTEIIBHBIN DIICK-

Tpudeckuii 3aps (. Ha pucyHkax yka3zaHbl 3aBUCUMOCTH TIOTEHITHANA () U TIOBEPX- @L
HOCTHOH IUTOTHOCTH 3apsijia G B 3aBUCHMOCTH OT PACCTOSHUSA I JIO IIEHTpa JUCKA. r
0] ¢ o D [TpaBHIIBHBIMH 3aBUCUMOCTSIMH OY/IYT:
i\r I I\r | r r
0 R 0 R 0 R 0 R a) A-B; 0) A-T'; B) b-B; r) b-T;
A) B) B) r)
2. [TonoxuTenbHbIN 3apsia +( MOMECTUIN Ha YEIMHCHHBIH METAJUIMYCCKUN ” Lo,
map paauyca R, okpyXeHHBII OECKOHEYHO! OTHOPOIHON JAUAICKTPHUYCCKON R o M\A ~ €
Cpeioii ¢ TUAICKTPUIECKOM MPOHUIIAEMOCTHRIO €. Pa3HOCTH MOTEHIMATIOB Pp — +q 7
metann/ .
@0 B TOYKe A Ha IIOBEPXHOCTH mapa (Ha mape) u B Touke O ero nentpa 0y-  “ VaNekTPIK
JIET paBHa! a) +L2; 0 +L2; B) +L2;
47e R 4reg,R 167¢,R
TR >, m)O0; e)——q > >I<)——q =5 3 S - >, | S >
167es,R 4re,R 4reg R 167¢,R 167es,R
3. [Tnockwuii 3apsKeHHBIN KOH- a) 6) )
= — B
JIEHCATOp C 3apAnoM ( Ha Me- P 1\ T ip )
TaJTMYECKUX OOKIaIKaX 3amoJi- e I N P S +_P“ + 49 éf ++ 4
HEH JIMDJIEKTPUYECKOU CPesion ¢ ; gay AP
--l-i—q—T-—-q----q———-q
P P
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JUBJIEKTPUUECKON IPOHUIIAEMOCTBIO & = 2 U HAaXOAMUTCA B BaKyyMe. Br16epute pucyHoK c mpa-
BUJIbHBIM HAIPaBJICHUEM JIMHUH BEKTOpa MOISIPU30BAaHHOCTH P !

4. DnexTpudecKoe MoJie Co3JaHo 3apsiioM (|, TOMEIIEHHBIM Ha MIaCTHUHBI

Lor
IIJIOCKOI'0 KOHACHCATOPA. YT0 MOKHO CKa3aTh O 3HAKE HHTCrpajia bE -dr or

HaIpsHKEHHOCTH 3TOTO MOJIA 0 3aMKHYTOMY KOHTYpY, [IOKa3aHHOMY Ha
PUCYHKE LITPUXOBOM JIMHUEN (YKaKUTE MPABUILHOE YTBEPKACHUE):

a) (Edr>0;  6) (Edf<0; ») (Edf=0; 1) {Edl=c0;

1) HEIOCTaTOYHO JAHHBIX;

et oot

5. Bionb HuIMHIPUYECKOr0 METAINIMYECKOT0 MTPOBOJia paaunyca I, ydacTOK KOTOPOTo AJIUHBI L

HUMECT COIMMPOTUBIICHUC R, CO31aHO CTOPOHHEC CTALIMOHAPHOC SJICKTPUUCCKOC IT0JIC C

Hanpspk€HHOCTBIO E. Onpenenure u ykaxkure GopMyiy JUIsl INIOTHOCTH TOKA, BBI3BAHHOTO 3TUM
7r’RE 7r’E . EL . ar’R LR

: j = ;. 0) J= ; = ; = ; = :
moem: @) J =" V=m0 ®=oEge DsTg M=

€) Ipyroi OTBET;

IlepeyeHb KOHTPOJIbHBIX 3aJaHUI M (MJIM) BOIIPOCOB /1JIsl OLICHKHU ¢(pOPMHPOBAHHOCTH KOM-
nereHnun OIIK-3 (koHTpoMpyemblii HHANKATOP HocTHXKeHUsI KomneTeHnun OITK-32)

1. Ha pucyHke moka3aHbl JB€ 3aMKHYTHIE TTIOBEPXHOCTH S1 U Sy, OKPYXKAIOIIHe
ToueuHble 3apsiabl (1 = —1 MxKn, Q2 =+2 mkKu, g3 = -3 mxKin, g4 =—4 MxKn u
Qs = +4 mxKi, KOTOPBIC CO3/AIOT MEKTPOCTATHYECKOE IOJIE C HATPSIKCHHOCTBIO
E . [Totoku BekTopa E uepes3 3aMKHYyTBIe TOBEPXHOCTH S1 M S; paBHBI, COOTBET-
cTBeHHO, @1 1 Dy. 3apsaapl s ¥ (5 TOMEHSIM MECTaAMH, KaK IMOKa3aHO CTpeJIKa-
mu. [Ipu 3TOM (yKaxkuTe NpaBUIBHOE YTBEPKICHUE, &, — ANIEKTPUUECKAst TOCTO-

STHHAs )
a) u @1, u O,. MOMEHsTN 3HAK, HE U3MEHUB BEIIMYUHBIL; 0) u @, u O,. HE UBMECHIIHC;

B) @1 momensu1 3HaK, ;. HE U3MeHWICH;  T) @; yBenu4wiIcs Ha 8MKK.]'I/ &y » ©2. HE UBMEHMIICS;
n) ®; yBenuuuics Ha 4MKK.]'I/ &y, ©2. He U3BMEHMIICS;  €) HET IPABUIIBHOTO OTBETA;

k) @1 yBemmumicst Ha 4MkKi/ g, , @,. ymensiuwmics Ha 4MxKit/ g, ;

2. DNeKTpUYeCKUii 3apsa ( pacrpeesieH paBHOMEPHO BHYTPU UM H- R,
apa paguycoMm Rj u BeicoTo# h. Paanyc nuinHapa yBeTuIuan 10

Rz = 3R1, ocTaBuB BBICOTY 0€3 U3MEHEHUS, U 3apsi/l pAaBHOMEPHO pac-
npeaenuics o 00beMy BHYTPH HOBOTO HWJIMHpA. Bo ckoibKo pa3
YMEHBIIHJICS IOTOK BEKTOPA HAMPSDKEHHOCTH AJICKTPHYECKOTO TIOJIS
CKBO3b IWJIMHIPUYCCKYIO 3aMKHYTYIO MOBEPXHOCTh paanyca Ri.

a)p27pa3 0)B9pa3 B) B 3 paza ') HE U3MEHUJICS

3. B neHTpe 3aKperniieHHOro HeMoABUKHOTO TOHKOTO KoJiblia paguyca R, mo xo- ot 4
TOPOMY PAaBHOMEPHO PaCHpe/IeNIeH ANEKTPUIECKHil 3apsi +(, IepBOHAYATIBHO ++
MOKOMJIaCh CBOOOHAS YACTHIIA C TAKUM K€ M0 BEIMYMHE U 3HAKY MOJIOKUTETb- ~—+ 4
HBIM 3apsa/IoM +(. Y IaJuBIINCH MO IEHCTBUEM DIEKTPUUECKUX CUIT CO CTOPOHBI

KOJIbI[a Ha OECKOHEUHOE PACCTOSHUE, YACTHUIIA MPUOOPETAET CKOPOCTh, PABHYIO \L?

v. Kakum 6yI[eT MMPaBHUJILHOC BBIPAKCHUC IJId paCy€Ta MACChI ‘-IaCTI/ILILI?
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q2 6) q2v2 B) q2 . q2v2 ) q2 . q2v2
47g,RV? 4re R 87e,RV? 87g,R 27g,RV? 27g,R
) JIpyroi OTBET

a)

4. B HEKOTOpO# 00J1aCTH IPOCTPAHCTBA CO3/1aHO IEKTPOCTATUUECKOE M10JIE€, BEKTOP
HAIpPSHKEHHOCTH KOTOPOTO B Touke P(X1,Y1) HampasJieH o1 HEKOTOPBIM YIJIOM K OCH
X (cM. puc.). Kakas 3aBUCHMOCTb OTEHLIMAJIA SJEKTPUUYECKOTO MOl OT KOOPAUHAT

(D(X, y) MOKCT COOTBCTCTBOBATH TAKOMY HAITPABJICHUIO HaprDKeHHOCTI/I?

a) @ =3x" —4y? 6) ¢ =—-3y? B) ¢ = 3x° r) =4y’ —3x°

5. Touka “A” HaxoauTcs Ha paccTostHAM 1 = 2R OT ocW AMUHHOTO = ======--=
3apsKEHHOTO IIMHAPUYECKOTO KOHIEHCAaTopa, a Touka “B” — Ha Rz R\ bbbt bbbt
paccrosiauu I, = 3R 0T 310t ocu. Paanycsl 00KITa0K TAKOTO e === )
xoHmeHcatopa Ry = R m R; = 4R (cm. pucyrok). Onpenenure / pfrﬁ\ BLrB
OTHOIIICHUE Wa/Wp TIJIOTHOCTEH SHEPTUU AIEKTPOCTATUIESCKOTO OIS B

Toukax A u B: a) l 0) 1,5 B) 2,25 r) 3,375 n) 5,0625

IlepeyeHb KOHTPOJIbHBIX 32JaHUH M BOIIPOCOB /ISl OLEHKH C(POPMUPOBAHHOCTH KOMIIETEH-
uuu OITK-3 (koHTpoJMpyeMblii HHANKATOP HocTH:KeHUsI kKomneTeHuu OITK-3.2)

1. Peocrat ¢ o6mmm conpotuBiaeHrneM R=10 OM moakIroueH K UICTOYHUKY TOKa C |7
BHYTpeHHHUM comnpoTtuBiieHueM 1 OM, Kak TTOKa3aHO Ha pHCYHKe. Eciu IBIKOK peocTara E
MepeMeIaTh U3 KpaitHero JIEBOTO IMOJIOKEHHS BIIPABO JIO KOHIIA, TO MOIIIHOCTh TOKA B R
peoctaTe OyzAeT ...  a) CHadaja yMEHBIIIAThCs, a 3aTEM YBEIINUUBATHCS;

0) cHauasa yBeJIMYMUBATHCS, a 3aTEM YMEHBIIIAThCS; B) HETIPEPHIBHO YBEIIMUNBATHCS;
T') HETPEPHIBHO YMEHBIIATHCS,

N N € Ry
2. B anekrpudeckoil cxeme, okasaHHoi Ha pucynke, R, = R, =100m, !
g, =20B, &, =10B. BHyrpeHHHE CONPOTUBIIEHUS HCTOYHUKOB TOKA PaBHbI " e; e,

1
nymo. Kakosa Bennuuna O/1C uCTOUHNKA TOKA €, M €T0 PACIIONIOKECHUC B
83 R4
Lenu, ecinu uepes pesucrop R, mporekaer Tok 0,5 A cnpasa HaneBo?
-_—

a)@_;ZSB 6)@;25B B)@_;ISB r)@;lsB
1) ;5B e ;5B

3. Ha pucynke npencraBiieHa 4acTh JIEKTPUYECKON CXEMBI, i1 KOTOPO
U3BECTHBI TOJIBKO HEKOTOpbIe napameTpsl: R, =4 OmM, R, =1 OwM, a ucrounuk

ki ki ki
MHWKpoOCXeMa

& = 3B u umeer HyneBoe BHyTpeHHee conpoTusieHue. [lorenunanst ¢, =3B,

@, = 1 B, a cuna Toka uepe3 conporusinenue R, pasHa |, =1A. Uemy paBHa

CHJIa TOKa 4€pe3 COMPOTUBIICHUC R37

a) HeTb3sI paccuuTaTh, T.K. He xBaTaeT faHHbix 0) 0,8 A B)3,0A 1)50A

4. Ha PUCYHKE I/I306pa)KCHBI CCUCHUS TPEX IMapaJUICIIbHbIX HpﬂMOJ’IHHCﬁHHX
JUIMHHBIX ITPOBOJHUKOB € PA3HOHAIIPABJICHHBIMU TOKAMHU OJIMHAKOBOM BEJIMYHU-

HBI ‘I 1‘ = ‘I 2‘ = ‘I 3‘ . PaccTossHus Mex 1y IPOBOJHUKAMU OJIMHAKOBEL, U B TOYKE

O, paBHOYJAJIEHHOH OT BCEX NPOBOAHMUKOB, KaXK/IbIii U3 TOKOB CO3/1a€T MarHuT-
HOE 110JI€, BEIMYMHA UHAYKLIUU KOTOpPOro paBHa B . Bextop nunaykiuu cym-
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MapHOI'0 MaroHuTHOI'O I10JIA BCCX TOKOB B TOYKC O wumeer HaIpaBJICHUC!

a) 1 6) 2 B) 3 r) 4

5. JIBa 6€CKOHEUHBIX MPSMBIX TPOBOIHIKA HAMPAaBICHBI B3AUMHO NEPIICHINKY-
sapHO. [1o MpoBOJHKKAM TEKYT TOKM OJMHAKOBOU BEIMYMHbBL. HanMeHbmmi oT-
PE30K NpsIMOM JIMHUU, COEUHSIIONIEN TPOBOJHUKY, UMeeT AuHy 2R (cM. pucy-
HOK). B Touke A nocepeaune 3Toro oTpe3ka TOKM CO3Jal0T MarHUTHOE I0JIE C
BEJIMYMHOM HanpskéHHocTH H. Uemy paBHa BeM4KHA KaXKJ0r0 U3 TOKOB, T€-

KYIIHUX IO TPOBOJHUKAM: a)l=nRH 0) I =27RH
B) 1 =27RH 1) 1 =2J27RH 1) | =7RH/J2 ) | =7RH/2

IlepeyeHb KOHTPOJIBHBIX 3aJaHUI U (MJIM) BOIIPOCOB /ISl OLIEHKHU ¢(pOPMHPOBAHHOCTH KOM-
nerenuun OIIK-3 (koHTposMpyemblii uHANKATOP H0ocTHReHUsI KomneTeHnuun OITK-3.3)

1. [loTeHuman 31eKTPOCTATHUECKOTO MOJIS Ha IMJIOCKOCTU Xy 3aJ1aH POpMYJIoi ¢ =

kxy , e

k =1 B/m? . HapucyiiTe KapTHHY CHIOBBIX JIMHUI IEKTPOCTATHYECKOTO MO B 001aCTH X >0, y>0.

OTtBeT 000CHOBATh M MOATBEPAUTH POPMYITAMH UM 3aKOHAMU (PU3HKH.

2. Ha mockoct XY TIOKa3aHa KapTHHA SYKBUIIOTCHIHMAJIbHBIX IIOBEPXHO- y

CTEH DIIEKTPOCTATUIECKOTO TIOJISI, B KOTOPOM HAaXOJIUTCSI CBOOOIHAS TIOJISIP-
Has MOJIEKyJIa ¢ 3apsiiaMu +( 1 —( Ha KoHIax (cM. pucyHok). [Ipoananu-
3UpYITE JajbHEHIIee MOBEACHNUE MOJICKYIIBI U BBICKQXKHTE CBOC MHEHHE O

48 3B 2B ‘1B

-

TOM, KaKO€ IOJIO’)KEHUE OHA MOYKET MPHHATH M B KAKOM HAITPaBIICHUH
JOJDKHA IBUTATHCS M 10 KakuM npuanHaM. OTBeT 000CHOBATH U MOATBEP-
TUTh (PU3UIECKUMHU 3aKOHAMU U (opMmynamMu (hopMyIaMHu.

1
3. JIunuu HaIlIpsAKCHHOCTHU E OJICKTPOCTATUYCCKOI'O ITOJIA MOT'YT MC-

” 7

)

” E o Vs

YECKUX cpea ¢ JUIICKTPUICCKUMU IIPOHUTIAEMOCTAMU &, U &, , KaK

nokaszaHo Ha pucyHke. [loxoxxee siBneHue HaOII01aeTCs B ONTUKE NPU
MIPOXOKJICHUH CBETOBOTO JIy4ya uepe3 IpaHully ABYX MPO3PAuHbIX CPe.l

HATH HAITPaBJICHUC HA IJIOCKOU I'paHULEC ABYX UACATIbHBIX OUJJICKTPH- V
/6

B
///

(3aKOH HpeJ’IOMJ'ICHI/IH). Brickaxkute cBoe CYXXACHHUEC O CIIPpaBCAIMBOCTH MCIIOJIB30BaHUA OIITUYCCKO-
T'0 3aKOHA IPCJIOMIJICHHS B TAHHOM CJIy4dac. HCHOJ’ILSYH (bHSI/I‘IeCKI/IC 3aKOHbI U IIPUHIUIIBI, HaluTe
CBA3b (SaBI/ICI/IMOCTB) MCKAY yrilaMu 91 n 92 B 3aBUCHUMOCTH OT BCIIMYHH TUDJICKTPHYCCKUX IIPO-

HUIIaEMOCTEH & neg,. OtBeT 000CHOBATH U MMOATBCPANUTD (1)OpMy.]'IaMI/I.

4. TTo ToHKO# OECKOHEYHO ATMHHOM HWIMHIPHUYECKONW MOBEPXHOCTHU paauyca R

PaBHOMCPHO C I10-

BerHOCTHOﬁ IUIOTHOCTBIO ¢ PpacClpCaciiCH SHGKTpI/I‘IeCKI/Iﬁ 3apsd. HPYFI/IC 3apAabl OTCYTCTBYIOT.

O6L$ICHI/ITC, KaK HaliTH 3aBUCUMOCTbH NOTEHIIHAIa QJICKTPOCTATUYCCKOI'O IOJIA @
JI0 OCH JJaHHOM MMOBEPXHOCTHU, €CJIN U3BCCTHO, YTO BCIIMYMNHA IIOTCHINAJIA Ha OCH

OT paccTOsIHuA I
LUAJIMHIPUYECKOU

MIOBEPXHOCTHU paBHA ¢,. [IpuBeauTe hopmyiy 3TOi 3aBUCUMOCTH U OCTPOITE IPUMEPHBINA Tpaduk

3aBUCUMOCTU @ =¢(r) HpH 0<r <oo.

5. Kimrou K mepeBoast u3 nonoxxenust “1” B monoxxenue “2”, 3aMbIkas 0OKIaIKu

muierocst ot ucrounnka DJ[C € koHneHcaropa ¢ EMKocTbio C uepe3 conpoTUBIEHUE
R. Kak MOHO BBIYMCIIUTE TOK, TeKymui yepes konaeHcarop? Kak sTor Tok Oyner 3a- 2 e
BUCETh OT BpeMeHu? Hapucyiite npuMepHsbIi rpaduk 3aBUCUMOCTH 3apsijia Ha KOHIEH- l—| —

3aps- R lQ
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caTope M TOKa, TEKYIIETo Yepe3 KOHIEHCATOp, OT BpeMeHu. OTBET 000CHOBATH U 110 ATBEPIUTH
dbopmynamu.

IlepeyeHb KOHTPOJILHBIX 32JaHUH M BOIIPOCOB JIfA OLIEHKU C()OPMHUPOBAHHOCTH KOMIIETEH-
nuu OIIK-2 (koHTpoHpyeMblii HHAUKATOP A0ocTHReHUsI KomneTeHnuun OITK-2.3)

1. ConpoTuBieHue peocTaTa, NOAKIIOYEHHOIO K UCTOUHUKY nocTostHHON DJIC € ¢ BHYT- R
PEHHUM COIPOTUBJIEHUEM I, ObLIO paBHO R. IlepeaBuHyB MOI3yHOK peocTaTa, yMEHbIIUIN
€ro CONpOTHBIIEHUE B 2 pa3a: R — R/2. [lepBblil SKCIEPUMEHTATOP CUUTAET, UTO MPH 3TOM e
TEIIOBAasi MOIIHOCTb, BbIJENIIEMasl Ha peocTare, 00s13aTeNbHO JOHKHA U3MEHUThCs. BTo- ’
POIi SKCTIEPIMEHTATOP YTBEPKIIACT, UTO BBIACIsIEMast TETIOBAast MOLTHOCTh HE U3MEHHTCS TIPH OTI-
pEIeIIEeHHOM COOTHOIIIEHU! Mexy R u . Beickaxkute cBoe 000CHOBAaHHOE 3aKOHAMU (DH3HKHU
MHEHHE O TOM, KTO U3 HUX IIPaB, M €CIIU IPaB BTOPOI SKCIEPUMEHTATOP, TO MOITYYUTE U TIPUBEANUTE
HE00X0IMMO€E COOTHOIIIEHHE R U I, Ipy KOTOPOM BbLAENsieMasi Ha peocTare TeIIOBasi MOLUTHOCTh HE

U3MCHUTCA.

2. ITo OeckoHEYHOH TIOCKOCTH, YIaCTOK KOTOPOH IMOKa3aH Ha PU- -q v
CYHKE, Te4eT OJHOPOIHBIN TOCTOSIHHBIN AJEKTPUYECKUI TOK C I10- A
1
BEPXHOCTHOM IJIOTHOCTHIO | . Hax mnockocThio HA paccTossHAA I — = r
1
MapajuIeJIbHO HAIIPABJICHHUIO TOKA JIETUT CO CKOPOCTBIO V dYacTHIla — 7

C OTPHULATCIBHBIM 3apsJIOM —( . BrIckakute cBO€ MHEHHE O TOM,

MOJKET JIM YaCTHLA CITyCTs BpeMs At BEpHYTbCS B TOUKY A, B KOTOPOI OHa HaXxOAMUJIach B MOMEHT
BpEMEHH, yKa3aHHbIN Ha pucyHke. Ecnu fa, To yemy paBHO At ? CBOU BBIBOJIBI 00OCHYHTE C TO-
MOIIbIO (PU3NYECKUX 3aKOHOB U MPUHIUIIOB U MOJITBEPAUTE HEOOXOIUMBIMHU (POPMYITAMH.

3. IlepBoHauaIbLHO IIOCKOCTH MACCUBHOU MPSMOYTOJIBHOM paMKH ¢ TOKOM | Bep- B
THKAaJIbHA, a caMa paMKa MOKOUTCS U HaXOUTCS B OJJHOPOJHOM MarHUTHOM TOJIe B! X
B = const, tuHUM KOTOPOro HaIpaBJIeHbl BEPTUKAIBHO (CM. pUCYHOK). Pamka mMo- ]O

JKET Bpamarbes 6e3 TpeHust BOKpyr ocu OO’. DKCIEepUMEHTATOpP CYUTAET, UYTO

paMka He Oy/leT IBUTaThCs, MOCKOIbKY HHAYKIMS B MarHMTHOTO MO BCIOAY
OJIMHAKOBA, @ TOK TEUET IO MPOTUBOTIOJIOKHBIM CTOPOHAM PAMKH B Pa3HBIEC CTO- y
poHbI. BrICKa)kuTe CBOE MHEHHE O TOM, IPaB JIM 3TOT dKcrepuMenTaTop? Eciu na, O
TO TIOATBEPJIUTE ATO C MMOMOIIBIO (PM3UYECKUX 3aKOHOB U (hopmyi. Eciu HeT, TO 00bSICHUTE C TT0-
MOIIBI0 POPMYJT KaKyrO CTOpPOHY OyJIEeT BpallaThcs paMKa, 10 KaKkoMy 3aKOHY Oy/IeT MEHSThCS €€
YTJIOBOE YCKOPEHUE U YTO OyZIET MPOUCXOAUTH C pAMKOM B JIabHEHIIIEM: OCTAHOBHUTCS OHA, UK
Het? OnumuTe Xapakrep €€ TalbHEHIIEro IBUXCHHUS.
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4. B nieHTpe Kpyriaoro NpoBOSIIET0 BUTKA C PaJANyCOM I HAXOJUTCS MaJIEHb-
KUH MPOBOJISIIUI BUTOK ¢ TiaMeTpoM d | ¢ conpoTuBieHueM R, (d=r,

IJIOCKOCTH BUTKOB COBIAatoT). MeHss conpotusieHue R peocrara (cm. pu-
CYHOK) U3MEHSIOT TOK, IPOTEKAIOIINNA 110 BHEIIHEMY BUTKY, IIPUYEM 3TOT TOK

MEHSETCS CO BpeMeHeM U 110 3akony | =1 +oct+[3t2 , TIe lg, o, Bp— TIOJIOKUATCIIb-

HbI€ KOHCTaHTHI. BrickakuTe CBOE MHEHHE O TOM, MOSIBUTCS JIM UHTYKITMOHHBII
TOK B MAJICHBKOM BHYTpEHHEM BUTKe. Eciu 11a, TO Kak 3TOT TOK OyJeT 3aBUCETh OT BpeMeHu t u oT
napameTpoB R, d, r, lg, o, B. Ilomyaute hopMyssl JaHHOM 3aBUCUMOCTH M HAapUCYiTe rpaduk 3a-
BHCHUMOCTH MHAYKIIMOHHOTO TOKa OT BpeMeHH 1.

5. B anexTpuueckoil nenu, ykazaHHOW Ha pUCYHKE Hadyajau U3MEHATh BEJINYUHY EMKO- c

cru C mepemMeHHOro kouzercaropa ot 0 1o . Kax mpu atom 6yzet mensiteest c06- [ L4 R |
CTBEHHAas 4acToTa KojieOaHuM TOKa B TaKOM 1enu? YKaxuTe UHTepBai usMmenenus C,

IIpU KOTOPOM KoJieOaHMs TOKa BO3MOHbI. Hapucylite npuOnu3uTenbHblil rpaduk 3aBUCUMOCTH
BEJIMYMHBI YaCTOTHI KOJICOaHW @ OT BennunHbl eMKOCTH C. OTBET 000CHOBATH U MOATBEPAUTD
dhopmynamu.

4 cemecTp

IlepeyeHb KOHTPOJIbHBIX 32JaHUH M BONIPOCOB 11 OLIEHKH C)OPMUPOBAHHOCTH KOMIIETEH-
uuu OITK-3 (koHTpoJIMpyeMblii HHANKATOP AocTH:KeHUs kKomneTeHuu OTTK-1.1)

1. Ha Henpo3pauHnyto nperpaay ¢ IByMs y3KUMU NapasuieIbHbIMU ITpope-
35IMHU, HAXOISIIIUMHUCS Ha paccTosiHUuK 0 Apyr OT Apyra, magaeT HopMasib-
HO MOHOXPOMATHYECKHI CBET C JIJTMHOM BOJIHBI A. 3a Mperpaoi Ha
6omb1IOM yaaneHuu L? d pacnoiiokeH skpad. [lokazarens npenomieHus
MPO3payHO cpeibl MeX Ay HUMH paBeH N. [Ipu oJHOBpEeMEHHOM yMEHb-
LIEHUH MTOKa3aTess MpejoMiIeHHsI N B 2 pa3a U yMEHBIICHUH PACCTOSHUS
L B 2 pa3a mmpuHa nHTephEPEHITMOHHBIX TI0JIOC AX Ha dKpaHe (BhIOEpH-

T€ OTBET):

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

T') yBEJIMYUBAETCA B 2 pasa, 1) yBeITMUMBaeTCs B 4 pasa;

2. MOHOXpOMAaTHYECKHIA CBET MaIaeT U3 BO3IYIIHON CPe/ibl HOPMAIBLHO BO3AYX

Ha IUIOCKYIO MPO3PAaYHYIO MBUIbHYIO IJICHKY TOJMIIUHBL 0 ¢ mokaszaremem ) L i l Cf’elﬁl l l i H
npenomiieHus N = 1,33, HaxosA1Iyr0Cs Ha CTEKIIE C oKa3aTeseM Ipe- \‘23 T ————
nomuieHus N = 1,5. MaTepdepeHIIMOHHBII MaKCUMYM 17151 OTPaKEHHOTO { ctekno ~ Ny 7
OT MBUIbHOM IJIEHKU CBETa HAOII0AaeTCs B TOM clydae, KOrjia JUIMHa o T
BOJIHBI A TAaJIaIOUIero CBeTa paBHa (YKaXXUTe MpaBUIIbHBIN OTBET, eciiu M =1, 2, 3,4, ...).

Q) 20 g O gy 2o, gy 2y 2 ) 220
m m m+1/2 m+1/2 n(2m-+1)

m (2m+1)’
3. Ha au¢pakiimoHHYO PEnIeTKy ¢ MOCTOSHHOM perieTku d ¥ MHPUHON KaX IO I1en a majgaer
MOHOXpOMaTI/ILIeCKI/Iﬁ CBCT C ,I[J'II/IHOﬁ BOJIHBI }\. 33. peU.IeTKOﬁ YCTaHOBJ'IeH 3KpaH, Ha KOTOpOM Ha-
6J'IIOI[aeTC$I I/IHTep(bepeHL[I/IOHHaH KapTI/IHa. CHCKTp m-—ro HOpr)IKa Ha 3TOI71 KapTI/IHe HC BUJACH, I10-
CKOHLKy €ro IMOJIOKCHHUE COBIIAAACT C ITOJIOXKCHHUEM I[I/I(ppaKHI/IOHHOFO MI/IHI/IMYMa Ha I1CJIn. HOCTO-
HHHyIO pe].HeTKI/I d YMCHLHIaIOT, HC MCHAA }\. U a. HpI/I 3TOM (YKa)KI/ITe HpaBI/IHBHOC YTBep)K,Z[eHI/Ie):
a) CHCKTp M-—ro HOpH,Z[Ka CMCCTUTCA OT HeHTpa I/IHTep(bepeHL[HOHHOﬁ KapTI/IHLI 1 CTaHCT BUACH,
6) CHCKTp M-—ro HOpH,Z[Ka CMCCTUTCA K I.[eHpr I/IHTCp(I)CpCHHHOHHOﬁ KapTI/IHLI KU CTaHCT BHUCH,
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B) CIIEKTp M —T0 MOPSIKA MO-TIPEKHEMY HE OyIeT BUICH, MOCKOJIBKY TOJIOKEHUE UPPAKITHOH-
HOI0O MUHMMYMAa Ha IIEJIU HE U3MEHUTCS;

I) CHEKTp M—To0 MOopsaKa MOo-MPeKHEMY He OyeT BUJICH, IIOCKOIBKY HE MEHSETCS JITHHA BOJTHBI
MaJAI0LIEro CBETa;

4. Ha nu¢pakurOHHYIO pEIIeTKY MaaaeT HOPMaJIbHO 1
MOHOXPOMAaTHYECKHI CBET. 3aBUCUMOCTh UHTEHCHUBHO-

cru | cBera, mpoleamero 3a pelmeTKy, OT CHHyca yria

OTKJIOHEHUS (@ IOKa3aHa Ha pUCYHKe. Bo ckoibko pa3 R H H f
M3MEHSTCS PACCTOSIHUSA MEKIY HHTEP()EPEHIIMOHHBIMA 0
MaKCHUMyMaMH (CIIEKTpaMu) Ha 3TOM PUCYHKE, €CIM MOCTOSIHHYIO PELIETKH YMEHBIIUTH B 2 pasa, a
JUIMHY BOJIHBI [1JIAI0IIETO CBETA YBEIUYUTD B 2 pa3a (yKakUTe MpaBUIIbHBIN OTBET):

a) yBennuatcs B 4 pa3a;  0) yBenuyarcs B 2 pa3a;  B) HE U3MEHATCS;  TI') yMEHbIIATCS B 2 pasa;
1) yMeHbIlarcs B 4 paza;

nMSIn(P

5. Ha qudpakunonHyro pemierky najaer ny4ok MoHoxpomaTtuueckoro cseta. [llupuna myuka AS
paBHa MKpUHE TU(PAKIMOHHON pPEeUIETKH. 3a PEIIeTKON Ha yAaJleHHOM 3KpaHe HaOIr0AaeTcs H-
TepdhepeHIIMOHHAas KapTHHA, N300pakeHHas Ha pUCYHKE. UTO IPOU30UIET C ITOW KapTUHOM, €CIIn
HIMPUHY A'S TaJa0IIEro Ha PeUIeTKy Myyka CBeTa YMEHbIIUTh BABOE (YKa)XKHUTE MPaBUIIbHOE YT-
BEpKJICHUE):

a) MIMpUHA IIaBHBIX UHTEPPEPEHINOHHBIX MAKCUMYMOB YMEHBIIUTCS

0) MMpHUHA IVIaBHBIX HUHTEPPEPEHIIMOHHBIX MAKCUMYMOB HE U3MEHUTCS

B) ILIMPHHA [VIABHBIX HHTEPPEPEHIIUOHHBIX MAKCUMYMOB YBEIHUUTCS

r) uHTep(epeHIIMOHHbIE MAKCUMYMbI Pa3ABUHYTCS OT LEHTpa UHTEP()EPEHIIMOHHOM KapTHHBI
1) HHTep(epeHLNOHHbIE MAKCUMYMBI CABUHYTCS K EHTPY UHTEP(PEPEHIMOHHON KapTHHBI

IlepeyeHb KOHTPOJILHBIX 32JJAHUI U BONMPOCOB /IVIsl OLIEHKH ¢(POPMUPOBAHHOCTH KOMIIETEH-
uun OITK-3 (KOHTpoJIMpyeMblii HHAUKATOP AocTHKeHHs1 KomneTennuu OITK-2.1)

1. MOHOXpOMAaTHUYECKUH CBET TMalacT HOPMAIILHO Ha Y3KYIO HIEIThb-
pope3b B HEMPO3PAYHOH Mperpaje u pacripoCTpaHsIeTCs 3a IETbO
101 BCEMH BO3MOYKHBIMU YIJIAMHU (0 K HAIPABJICHUIO TTa[CHUSI.
Pacnpenenenne MHTEHCUBHOCTH | mpomienniero 4epes melb CBeTa sin®
B 3aBUCHMOCTH OT SiN ¢ MOKa3aHO Ha pUCYHKe. UTO MPOU30MIET C - o

IIMPUHOM IIEHTPATHHOTO MAaKCHMyMa A Ha 3TOM PUCYHKE, €CIIH A

IIMPUHY MPOPE3U YMECHBIIUTD B 2 pa3a, a JUIMHY BOJIHBI MaJIal0IIEr0 CBETa YMEHBIIHUTD B 2 pa3a
(yKaxkuTe mpaBHIBHbBIH OTBET):

a) yBenuuuTcs B 4 pa3za;  0) yBenuuHuTCs B 2 pa3a;  B) HE U3MEHHUTCS; TI') YMEHBIIUTCA B 2 pasa;
1) YMEHBIIIHUTCS B 4 pa3a;

2. MoHOXpOMATHYECKUH CBET C JUIMHOW BOJIHBI A T1aJ1aeT HOpMaJlb-

HO Ha IUIOCKYIO IIPErpajy ¢ IPOPE3aHHBIM KPYTJIbIM OTBEPCTHEM cBeT
%1 % | -
panuyca r. [lapannenpHblii 5KpaH yCTaHOBIIEH 3a MIPErpajiol HA ca-  ——=
MOM 00JIbIIIOM BO3MOKHOM paccTOsHUM |, Ipu KOTOpOM B TOuke = 4 0
O »skpaHa Ha ocH OTBepCTHs HalroaeTcsa AUPPaKIUOHHBI MUHU- = r

MYM OCBELIEHHOCTH (CM. pUCYHOK). JIJ1s1 TOTO, YTOOBI ITPU TOM K€
paccrostun | B Touke O Habmomancs coceqHuil MudpaKiu-OHHbII
MaKCHMYM MEHBIIIET0 MOPAJIKA, PAIUYC OTBEPCTHUS HAO (YKAKHUTE
MIPABUIILHBIN OTBET):

nperpaga oKpaH

a) yBEJIMYUTH B 4 paza;  0) yBeJMYMTH B 2 pa3a; B) YBEJIUYHTH B J2 pas;
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I') YMEHBILIUTH B J2 pa3; 1) yMEHBLIUTH B 2 pa3a; €) yMEHBIIUTH B 4 paza;

3. EcTecTBeHHBII CBET C UHTEHCUBHOCTBIO |5 IPOXOJUT uepes CUCTEMY M3
ABYX nossipu3aropos [I; u Il. Yron o Mexay ocsiMu IPOITYCKaHUs MOJISIPHU-

3aTOpoB MeHsIoT B penenax 0< o <90°. ITpu strom uHTeHCHBHOCTH | CBe-
Ta, MPOMIE/IIETO Yepe3 CUCTEMY MOJIIPU3aTOPOB, MEHSETCS B IIpeIeiax:

a) 0< 1 <lp; 6)OSISIXO; B)OSIS%O; r)OSISB%; 1) Ipyro¥ OTBET;

4. Tlpu OTCYTCTBUU APYTUX UCTOYHUKOB CBETA BUMMBIHN IJ1a3y LIBET aOCOJIIOTHO YEPHOTO Tela
(ykaxuTe mpaBUIIbHOE YTBEPKIECHUE):

a) BCerja YepHbIi Npu JIOObIX YCIOBUAX; ©0) MEHSETCS OT KPACHOTO K YKEJITOMY IPU HarpeBaHUU
70 OOJIBIINX TEMIIEpaTyp; B) MEHSETCSI OT KPAaCHOTO K JKEITOMY NP OXJIAXICHUHU Tela, Harpe-
TOTO 10 OOJBIION TeMIepaTypbl;  T') aDCOIIOTHO YEPHOE TEJIO HE UMEET I[BETA;

5. AGcoroTHO YepHoe Teno umeno popmy Kyda. 3areM ero o0beM YMEHBIIMIN B 8

pa3, yMEHbLIUB pa3mep pedep KyOa B 2 pasza, a Temneparypy | yBeIW4HIu B 2 pasa. _iﬁfd
Bo ckoipKO pa3 M3MEHMIIACh BEIMYMHA YHEPTUH TETUIOBOTO U3IYUEHHS, HCITYCKAeMO- A, Arv
IO JaHHBIM TCJIOM 110 BCEM HaIIpaBJICHUAM 3a CIUHHUITY BpeMeHI/I? Pj‘-‘

a) yMeHbIInIach B 16 pa3;  0) yMeHbIIMIACh B 8 pas; B) YMEHbIIMIACH B 4 pa3a; 5
') yMEHbIINJIACh B 2 pa3a; 1) HE U3MEHUJIACh; €) yBeJIMYMIach B 2 pasa;

) yBeIMumiIach B 4 pasa; 3) yBEITUUMIIACh B 8 pas; 1) yBeJIn4YmiIach B 16 pas;

IlepeyeHb KOHTPOJILHBIX 321aHUI U (MJIM) BONPOCOB /ISl OLlEHKHA C()OPMUPOBAHHOCTH KOM-
nerenuu OIIK-3 (koHTpoMpyeMblii HHAMKATOP JocTH:KeHUs1 KomneTeHnun OTTK-3.2)

1. TlocrosiHHas mudpaKIIMOHHON PEMIETKH paBHA 2,6 MKM, a JJIMHA BOJHBI ITaJIAI0IIETO Ha PEIIETKY
HOPMaJIbHO MOHOXpOMAaTH4eCKOTO cBeTa paBHa A=600 HM. CIieKTp KaKoro MaKCHMaJIbHOTO TOPSIJI-
Ka Mmax MOXKHO HAOJIIOAATH 3a pelIeTKON (YKa)XXUTe MPaBUIbHBINA OTBET):

a)l; 0)2; B3, 104, )5 e)6; xk)7; 3)8;, €)apyroi oTBeT;

2. MoHOXpOMAaTHYECKUN CBET ¢ JUIMHOU BOJTHBI 600 HM IMajiaeT HOpMaJIbHO Ha Y3KYIO
Mpope3b-11elib B HeMpo3pauHoii nperpajae. AudpakiinoHHbIi MUHUMYM M = 2-T0 Mo-
psiaKa HAOJII0IAETCs 3a eI 1o yrioM 30° K HapaBJIeHUIO Najarouero ceera. Ye-
My paBHa IIMpPUHA a MPope3u (BbIOEpUTE MPABUIIBHBIN OTBET):

a) 1,8 mxm;  0) 2,4 MKM;  B) 3 MKM; r) 3,6 MKM; 1) 4 MKM; e) 4,8 MKM;
) HET IPaBUJILHOTO OTBETA;

3. ToyeuyHblit HCTOYHUK MOHOXPOMATHYECKOTO CBETA C JJIMHOMN BOJHBI A Ha-
XOJMTCS HA PACCTOSIHUU @ OT HEMPO3PavyHOIl MIIOCKON Mperpajbl ¢ Mpope3aH-
HBIM B HEW KpYIJIBIM OTBEPCTUEM paauyca I. 3a mperpaaoi Ha TAKOM XK€ pac- 0
CTOSIHMM a YCTAHOBJIEH NapajulebHbIN €1 okpaH. [Ipu 3TOoM paccrosiHue a %}
uMeeT HAau00JIbIIYI0 BO3MOKHYI0 BeJIMYUHY JJIS TOTO, 4TOOBI B Touke O

9KpaHa (JIexaliel, Kak 1 MICTOYHHMK CBEeTa S, Ha OCH OTBEPCTHS) HAOIoAaICs

T (paKIMOHHBIA MUHUMYM OCBeIIeHHOCTH. UTOOBI B Touke O HaOmogancs coceHui auppakiu-
OHHBIM MaKCUMYM MEHBIIETO MOpsAKa, PACCTOSIHUE & U ClieBa U CIpaBa OT Mperpajibl Hato (yka-
KHUTE MPAaBUIbHBIM OTBET):

a) yBEIMYUTH B 4 paza; 0) yBeIMUYUTH B 2 pa3a; B) YBEJIUYUTH B J2 pas;
I') YMEHBIINUTH B 4 paza; 1) yMEHBIIUTH B 2 paza; €) yMEHBIIUTh B V2 pa3;
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4. EcTeCTBEHHBIN CBET C MHTEHCUBHOCTBIO |, TPOXOIUT 4yepes

CUCTEMY M3 TPEX IOCIIEeN0BATENbHbIX Nosipu3aTtopos 1y, Il u I1s.

Ocwu nponyckanus nosgpuzaropoB I, u Iz cocraBustor, cooT-

BercTBeHHO yriibl o =30° u 20.=60° ¢ OChIO MPOITYCKaHUS Mep-

Boro nossipuzaropa I (cm.pucynok). [1pu 3ToM naTEHCHBHOCTD |

CBETa, MPOLIEAIIEr0 Yepe3 CUCTEMY NOJIIPU3ATOPOB, paBHA (ONPEAETUTE U YKA)KUTE OTBET):
3l 31, 31, 9l,

| 3l 9l .
a) 0; 6)50; B)?O; r)TO; IL)E; 6)5; )K)E; 3)3—20; 1) IPYyroi OTBET;

5. MI3BecTHO, YTO TEIJIOBOE M3IYyYECHUE HCITYCKAeTCsl C OOKOBOM IMOBEPXHOCTH % é
MpoBoJIa (CYUTas €ro aOCOIOTHO YEPHBIM TEJIOM), KOTOPBIM MOIKIIOUEH K HC-

TOYHUKY MOCTOSIHHOTO Hamnpspkenus U. T — temmnepaTypa 60K0BO# MOBEpX- § 5
HOCTH TIPOBOJA, S — TUIOMIAAb OOKOBOM MOBEPXHOCTH MPOBOJA, G — MOCTOSH- » Y
Has Credana-bonbumana. Texkymuii mo npoBoay Tok | MOKHO BBIYMCIUTH O

bopmyrte (OmpeneNuTe U yKaKUTE OTBET):

2) u us u oT* oT* oST*

g 0) T B) T r) 0 1) = e) T ) JIPyroif OTBET;

IlepeyeHb KOHTPOJIbHBIX 32JaHUH M BONIPOCOB 11 OLIEHKU C)OPMHUPOBAHHOCTH KOMIIETEH-
nuu OITK-3 (koHTpoIMpyeMblii HHANKATOP HocTH:KeHUsI kKomneTenuu OITK-232)

1. Ha metamn ¢ paboTtoii Beixoga A =23B magaior (pOTOHBI ¢ 4aCTOTOH V = 10" I'r . TlocrosiaHas

Inanka h=6,63-10" Ik -c; 1sB=1,6-10""° [)x . MakcuManbHas KHHETHYECKAs SHEPTUS K-

TPOHA, BELIOWBAEMOTO TIPY ATOM U3 MeTaljla paBHa!
a) 1,02-B; 06)2,145B; B)3,025B; 1)4,143B; 1)5,023B; ¢)6,143B;
) Apyroi OTBET,

2. ®OTOHBI C OAHOM U TOM ke PHeprueil E , manaromye Ha 2JIEKTPOH,

pacCc€UuBArOTCA HAa HEM B PAa3HbIX HAIIPaBJICHUAX IIOA pa3HbIMU yIJIaMU 0.
; (l = 1,2) — HOUKIIMYECKHUEC YaCTOThI ABYX PaCCCAHHBIX (bOTOHOB, II0Ka-

3aHHBIX Ha pUCYHKe. BpIOepHTe IPaBUILHOE YTBEPHKICHHE: Wm SNEKTDOH

AV AV AV W W

a) o, >w,>E;/h 6) ,>w,>E;/h  B) (01<0)2<|’1/EO napatowme
(POTOHbI

ﬁ“”“

r) o, <o, <Ey/h

3. Ha moBepxHOCTH Tella HOpMAJILHO MaAar0T (POTOHBI MOHOXPOMATHYECKOTO s
JIa3epHOT0 U3ITyYEHUS C YaCTOTOH v, IecTBys Ha momanky AS cuioii F. M
Ckonpko ¢poroHoB AN momanaeT Ha 3Ty IUIOMIAAKY 32 BpeMs At, eciu Tesno mo- 008
TJI0IIAeT BCE Majarolee Ha HETO M3NydeHHe (YKOKHUTE MPaBWIbHYIO GOPMYILY, v vV s

AT AVaVaVS
rae h — nocrosinHas [Inanka, ¢ — CKOPOCTh CBETa): AN
2hvF At FCAtAS 2FcAt hvF At FcAt FcAt FcAt |
a) ———; 0 ———; B) ;1) ) ;e FOK)
c hv hv c 2hv hv hvAS

4. ITapamnenbHslil my4ok cBeta ¢ A, =450 HM nmagaeT HOpMaIbHO HA 3aYEPHEHHYIO IIOCKYIO MO-
BEPXHOCTh M ITPOM3BOIUT Ha Hee JaBienue P . Kakoe qaBieHue Ha Ty e MOBEPXHOCTb OyIeT mpo-
U3BOJMTH My4OK cBeTa ¢ A, = 600 HM, Takke najJaromuii HOpMaIbHO M UMEIOIINH TY e II0T-
HOCTH (POTOHOB (YKcO (POTOHOB B €AUHHUIIE 00BEMA), UTO M NMEPBOHAYAIBHBIN MTy4OK?
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a) 0,5p 6) 0,75p B P 1) L33p o) L,5Sp  e) 2p

5. OTHOLIEHUE BETMYMH CKOPOCTEN HEPEIATUBUCTCKUX yacTHIl 1 1 2 paBHO V, / v,=1/2=05,a
OTHOUICHHUE UX JUIMH BOJH Ji¢ bpoiiis paBHO, COOTBETCTBEHHO, Ay, / Ay, =4 . YKaxuTe NpaBuilb-

HYIO BEJIMYMHY OTHOLICHUS M, /M, Macchl EPBO YaCTHIIBI K MAacCe BTOPO YaCTHIIbL:

a) 16; 0) 8; B) 4; r)2; n) 1; e) 1/2; K) 1/4; 3) 1/8; n) 1/16;
K) Jpyroi OTBET;

IlepeyeHb KOHTPOJILHBIX 32JaHUH M BOIIPOCOB JIS1 OLIEHKU C()OPMUPOBAHHOCTH KOMIIETEH-
nuu OITK-3 (koHTpoJMpyeMblii HHANKATOP NocTH:KeHUs kKomneTeHuu OIIK-3.3)

1. Jing yny4iieHuss ONTHYECKUX CBOWCTB HA IOBEPXHOCTD JIMH3 KAUYECTBEHHBIX ONTHYECKUX YCT-
poiictB ((hoToanmnaparoB, OMHOKIEH U T.II.) HAHOCAT MOKPBITHS B BUJI€ TOHYAUIINX MJIeHOK. B pe-
3y/lbTaTe B COJIHEYHOM CBETE Ha MOBEPXHOCTH JIMH3 BUAHBI (PHMOJIETOBO-KpacHbIe OJMKU. BhisiBuTe
MIPUYKHY, IO KOTOPOH CTEKJIIHHbIE JIMH3bI TIOKPBIBAIOT NMOJOOHBIMU TUIEHKAMH, U OOBSCHUTE TPHU-
YUHY NOSIBJICHUS U IIBET TAKUX OJMKOB, 000CHOBAB CBOE CY)KJIEHHE C TOMOIIBI0O HEOOXOIUMBIX (P H-
3UYECKUX 3aKOHOB, IPUHIIUIOB U (HOPMYII.

2. Ha cTex/IsIHHOM IUIACTUHKE C MOKAa3aTeIeM MPEIOMIEHUS CTEKIA Nerexn JT€- A
KUT HUJIUHAPUYICCKAA IMJIOCKO-BBIITYKJIas JIMH3a U3 TAKOI'0 K€ CTCKIIA. Ha
JIMH3Y CBEPXY HOPMAJIbHO Ma/IaeT CBET C JUTMHOM BOJIHBI A (CM. PUCYHOK).
[IpocTpaHcTBO MEX Ty TMH30M Y MJIACTUHKOM 3allOJIHEHO CPEAOM C moKas3are-
nem npenomienus N. UaTepdepennrionHas kapTuHa HabIogaeTcs B OTpa-
KEHHOM CBETE C MOMOIIbI0 MUKpOcKoma. C MOMOIIbIO 3aKOHOB (PU3UKH 00b-
SICHUTE, KaKOM BUJ UMeeT KapTHUHA HHTepPepeHIMOHHBIX noJioc. [TomyunTte hopMybl Il TOIIH-
HBI 3TUX I0JIOC U C UX MTOMOIIBI0 OOBSCHUTE, YTO MPOUCXOIUT C TOJIIIMHOM 3THUX MOJIOC IO Mepe
yaajaeHus oT HeHTpa KapThuHbl. OTBET 000CHOBATh.

|
Acrexn \R

3. U3BectHO, uTO MU paKkMOHHAs KapTUHA OT HETIPO3PAYHOr0 TOHKOTO MPEIMETa COBMAIAeT C JIH-
(bpakIIMOHHON KapTUHOM OT MPOPE3H B HEMIPO3PAYHOM IKpaHE, UMEIOIICH Ty ke (opMy U pa3Mephl,
YTO U HEeMpo3pauHsblil mpeamMer. [Ipeaioxkure Ha 3TOM OCHOBaHUH CIIOCOO TOYHOTO M3MEPEHHUS
TOJILIMHBI YEJIOBEYECKOTI0 BOJIOCA ONTHYECKMMH MeToAaMu. Hapucyiite kapTHHY SKCIIEpUMEHTa U
npuBeanTe (GOpMyIIbl sl pacueTa TOJIIMHBI BOJIOCA.

4. ToueuHbI ICTOUHUK S MOHOXPOMATHYECKOTO CBETA C JJIMHON BOJIHBI A Ha-
XOJMTCS HA PACCTOSIHUU @ OT HEMPO3PavyHOIl MIIOCKON Mperpajbl ¢ Mpope3aH-
HBIM B HEW KpYIJIbIM OTBEPCTHEM pajiyca I, a napajieJbHbIN SKpaH 3aKperieH
Ha pacctosnuu L 3a nperpanoit, npuuem r <L . IIpu n3MEHEHUH paccTOSHHS
a ocaelleHHOCTb Touku O 3kpaHa (Jiexalien, Kak 1 UICTOYHHMK CBeTa S, Ha OCH
OTBEPCTHUS) TO CTAHOBUTCS OOJIBILION, TO yMeHbIaeTcs 10 Hyns. C moMOLIbI0
3aKOHOB (PU3MKH MOJTyduTe GOpMYITy JUIsl TAKOTO PacCTOSTHUS 8, HAUMHAasi ¢ KOTOPOTo OCBEIEH-
HOCTb B Touke O mepecTaér “MuUrars”’ U HauMHAeT HeNpepbIBHO yMeHbIaThcsa. O0bsicHuTE Bam
BBIBOJI. B KaKkylo CTOpOHY HaJI0 IBUTaTh HCTOUYHUK CBETA S, U3MEHSS PACCTOSHUE &, YTOOBI MOJTY-
YUTh MOHOTOHHOE U3MEHEHUE OCBEIIEHHOCTH — BJIEBO WJIM BIIPaBo? OTBET 000CHOBATH.

5. Z[Ba OJIMHAKOBLIX MTOJIApOHIa (3TO TOHKas ITpo3pavHasd MJICHKA-TIOJIAPU3ATOP, MMPOITYCKAOIIasA
HJ'IOCKOHOJ'ISIpI/BOBaHHHﬁ CBCT) PacCIIOJIOKCHBI TaK, YTO HC IIPOITYCKAKOT MaJarolIuil Ha HUX JIy4 €C-
TCCTBCHHOI'O COJIHCYHOI'O CB€Ta C MHTCHCHUBHOCTBIO |0 , U paCHOHO)i(eHHLIﬁ 3a NoJIAponaaMu Ic-

TCKTOP HC (I)I/IKCI/IpyCT cBera. BrickaxkuTe CBO€ MHEHHUE O TOM, MOKHO JI, HC JOTparuBasAChb 10 9TUX
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MOJISIPOUJIOB, IOMECTUTh MEX]ly HUMU TPETUM MOJISIPOU/ TaK, YTOOBI CBET BCE K€ MPOILIEN B JETEK-
top? [IpuBenure 000CHOBAHHBIEC APTYMEHTHI B MOJIb3Y BO3MOKHOCTH WJIM HEBO3MOKHOCTHU MPOITYC-
KaHUA cBeTa. Eciu Bce jke ATO BO3MOXKHO, MPETIOKUTE CIIOCO0 pa3MeNIeHHs TPETHETO MOJIIPOHIa
TaK, YTOOBI IPONIC/IINIA B JETEKTOP CBET MMEJ MAaKCHMAIIbHYIO HHTCHCUBHOCTh M HAlIUTE BEIIH-
YUHY 3TOM MaKCUMAJIbHOM UHTEHCUBHOCTH.

IlepeyeHb KOHTPOJILHBIX 32JaHUI H BOMPOCOB /1J15l OLEHKHU ¢()OPMHUPOBAHHOCTH KOMIIETEH-
nun OIIK-23(koHTposaupyemblii ”HIMKATOP AocTHKeHus1 komneTrenmun OITK-3.3)

1. C moMo1ipio peocTaTa Ha KOHIIaX METATMYECKOTO MPOBOA JIHHBI | ¢ T{E Ao
MPOBO,

auamerpoM d co3aHa pa3HOCTh MOTEHIUAIOB A@ (cM. pucyHOK). Kak m3- POPOA 7 ﬁd

MCHUTCA TEMIIEpaTypa MOBEPXHOCTHU IMPOBOJA, KOTOPYIO MOKHO CHHUTATH

a0COJIFOTHO YEPHBIM TEJIOM, €CJIM JUTMHY | pOBO/Ia yBEINYUTH B JiBa pa3a, HE MEHSS BEJTHMYHHBI O
u Ag ? OtBeT 000CHOBATh U MOATBEPIAUTH POPMYIaMHu.

2. OnuH ¥ TOT € UCTOYHUK CBETa C 4YaCTOTOM V
OCBEIlaeT KaTo/Ibl IBYX BaKyyMHbIX (pOTO3IEMEH-
TOB “1” U “2”, u300pa’KEHHBIX Ha JIEBOM PUCYHKE. v
BonbramnepHbie XapaKTepUCTUKH BO3HUKAIOIIETO

IpH 3ToM B 1ienu ¢poToToKa | moka3zaHbl Ha Ipa-

BOM PUCYHKE, IJie KpuBble “1” u “2” cOOTBETCTBYIOT MOJAKIIOYEHHUIO (POTOTEMEHTOB “1” 1 “2”.
Wcnonb3ys 3akoHbI poTodPdexTa, onpeneanTe Kakoi u3 KaToJoB UMeeT O0JIbIIyI0 paboTy BbIX0O/1a

~2Up -Up |

. hv
¥ HaliIWTe BENMYNHY OTHOIICHHS paboT BBIXO/A 3THX KaTOIOB IPH yCIoBHH, 4to U, = e rae h —
e

noctosiHHas [Tnanka, € — BenuunHa 3apsaa s1ekTpoHa. OTBeT 000CHOBATH COOTBETCTBYIOIIUMU
BBIYHMCIICHUSIMHU.

3. ®oToH “1” ¢ 4acTOTOM Vo MCIBITLIBAET paccessHue Ha yrou O = 60° Ha nepBoHa- 2

YaJIbHO MOKOSIICHCS YaCTHUIIE C MACCOM M, IpeBpallasCh B pacCestHHBIN (OTOH “2”, 1 _;\;9?7
AVAVAV AV, VESE LS

HWcnonb3ys noctosiaayio [Tnanka h 1 ckOpocTh CBeTa ¢, ONPEACIUTE BETUIHHY Vo

SHEpPruu, KOTOpyro GOTOH IepeacT yactuile M mocie coyaapeHusi. OTBeT 060cHo-
BaTh U MOJTBEPAUTH BBIUMCICHUSIMMU.

4. MukpouacTiIia ¢ Maccoil M HaXOJIUTCS B OJIHOMEPHOM MOTEHIIMAIBLHON Me MPSIMO-
YTOJIbHOU (POPMBI ¢ OECKOHEUHBIMH CTEHKaMU IIUPUHBI 4, TPUYEM COCTOSIHUE MUKPO-

YaCTHUIIbI ONMCHIBACTCS BOJTHOBOM QyHKIMEH i = A- X(a — X) , TIe A - HOpMUPOBOYHAs

koHcTaHTa. [logcTanoBKoil B cranimoHapHoe ypasHenue Llpenunrepa

d’w 2m
g '/2/ + F(E —Uo)l// =0, rne U, =0 BHYTpH sIMBI, J€rKO IPOBEPUTH, uTO E Oyner
X
3aBHCETh OT KOOPIMHATHI X, XOTSI 3TO HE TaK, M YaCTUIA MOXKET UMETh TOJIBKO OTICIbHBIC TUCKPET-

2h2n2

2ma?
Hy 3TOTIO HapaI[OKC@. n HpeI[J'IO)KI/ITC CBOIO BepCI/IIO O6’B$ICH€HI/I$I BO3HHUKIICTO HpOTI/IBOpe‘H/IH. OTBCT
O6OCHOBaTB n HOI[TBepI[I/ITB ImoaAXOo AN MHU (1)I/I3I/ILICCKI/IMI/I 3aKOHOMepHOCT${MI/I n q)OpMYHaMI/I.

HbI€ 3HAYEHUs MOJHOM sHepruu: E = =const, rne N =1,2,3,... [Ipoananusupyiire npuyu-

5. Bo30yx1eHHbIi aToM BO10po/ia UCITYCTHIT (POTOH, OTHOCSIIUIICS K CEKTpanbHOM cepun banb-
Mepa. OneHnTe BO3MOKHOCTh TOTO, YTO B AaJbHEUIIEM 3TOT aTOM UCITYCTUT ()OTOH CBETa B BUJU-
MO 4€JI0BEUECKOMY IJl1a3y YAaCTH ONTUYECKOTO crekTpa. OnpenennTe BO3MOKHBIN HHTEpBaJI JJINH
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BOJIH JajbHENIIero u3iaydeHus. OTBeT 000CHOBAThH M MOJATBEPAUTD C IOMOIIBIO (PU3HMUECKUX 3aKO0-
HOB U (POPMYIL

4. OueHoYHbIE CpeACcTBa (OLEHOYHbIe MaTepPHAJIbI) sl POBEACHUS MPOMeEKY-
TOYHOM aTTECTAlMU 00Y4aKIIMXCH (3aIIUThI KYPCOBOM padoThI (IIPOEKTA)) Mo
AUCHUILINHE (MOLYJIIO)

3aHATUS YKAa3aHHOTO THIIA HE MPEAYCMOTPEHBI OCHOBHOM mIpodeccrnoHambHOW 00pa3oBa-
TEJIbHON IIPOrPAMMOM.



