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1. Onucanue poHAA OLEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHUAJIOB)

@oH/ OLIEHOYHBIX CPEACTB (OLICHOYHBIE MaTepHajbl) BKIIIOYAET B ce0S KOHTPOJIbHBIE 3a1a-
HUS U (WIU) BOIPOCHI, KOTOPBIE MOTYT OBITh MPEJIOKECHBI 00yJaromIeMycsi B paMKax TEKYIIero
KOHTpOJISl YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTalluy MO AUCLUUIUIMHE (MOIYNI0). YKa3aHHbIE
KOHTPOJIbHBIE 33JaHUs U (WIM) BOIPOCH! MO3BOJISIOT OLEHUTh JTOCTHKEHUE 00ydaroluMCcs TUIaH U-
PYEMBIX pe3yJabTaTOB OOy4YEHHS N0 TUCLUIUIMHE (MOJIYII0), YCTAHOBJIEHHBIX B COOTBETCTBYIOILEH
paboueii mporpaMMe AUCHUIUIMHBI (MOIYIIS), a TaKKe COPMHUPOBAHHOCTH KOMITETEHIIHHA, YCTaHO B-
JIEHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKTEpUCTHUKE OCHOBHOW MpodeccuoHambHON 00pa3oBa-
TEJIBHON IIPOrPAMMBI.

[TonHbie HaMMEHOBAHMSI KOMIIETCHIIMI M WHJMKATOPOB UX JTIOCTHUKEHUS MPEJCTABICHBI B
00111el XapaKTepUCTUKE OCHOBHOM MPoeCCHOHAILHON 00pa30BaTEIbHOM MPOTPAMMBI.

2. OneHOYHBbIE CpeCTBA (OIEHOYHBbIE MATEPHAJIbI) /IJIS IPOBeIeHUsI TEKYIEro
KOHTPOJISA YCIIeBAeMOCTH 00yYAKIIUXCH 10 TUCHHUIINHE (MOTYJIIO)

2 ceMecTp

IlepeyeHb KOHTPOJILHBIX 3aJaHUI M (MJIM) BOIPOCOB /1JIsl OLIEHKHU ¢(pOPMHPOBAHHOCTH KOM-
nerenuun OIIK-8 (koHTposMpyemblii nHANKATOP H0cTHKeHUsI KomneTeHuu OITK-8.1)

1. Ha pucynke n300pakeHa MaocKasi KpruBasi, Ha3blBaeMasl KIIOTOMI0M (Criupa- y

aei0 Kophio). Touka A ABMXeTcs BJIOJIb ATOM KPUBOW B HAIIPaBJICHUH, YKa3aH-

HOM CTPEJIKOM, C IOCTOSIHHOM 1O BEJIUYHUHE CKOPOCTHIO. [Ipr 3TOM BennunHa eé A
ITOJIHOTO YCKOPEHUS: a) paBHa HYIIIO; G >
0) MOCTOSTHHA M HE paBHA HYJIIO;  B) YBEJIHYHUBACTCH, T) YMEHBIIIAETCH, 6

2. YacTuua ABWXKETCS MO KPUBOJIMHEHHOW TPACKTOPUU C MOCTOSIHHBIM MO BEIMYUHE (MOIYIIO)
HOpMaJIbHBIM ycKOopeHueM. lIpu 3ToM oka3bIBaeTcsi, YTO paguyc KPUBU3HBI TPACKTOPUU B MECTE

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

JKUTE MPaBWIbHBINA TpaduK 3aBH- |V v 1w v v v
CUMOCTH BEJIIMYMUHBI CKOPOCTH { P { L f \ { / p
a) 6) ) €)

YaCTHUILIbI OT BPpEMCHHA t:

B) r)
3. MarepuanpHas Touka M aBmKeTCs 10 mapaboJie \
(puc.1) B HanpaBJIEHUH, YKa3aHHOM CTpekamu. ['padpuk 4 U Puc2
M3MEHEHHMsI BEJTMYUHBI (MOJIYJIsI) €€ CKOPOCTH MPHUBEICH Puc.1 \\//
Ha puc.2. Ha puc.1 nokasano nonoxenue touku M B mo- M T ot
HanpasneHme
MEHT BpeMCHN ts. VKax(I/ETe Ha 3TOM PUCYHKE HallpaBJie- 1 BUKEHNA t tb ta
HUE CUJIBI, ICHCTBYIOIIEH Ha TOUKY M B 3TOT MOMEHT
BpEMEHH t3: a) 1; 0) 2; B) 3; r) 4
1 ~

4. Ha Teno, nMeBIIee UMIYJIbC P B T€UEHUE OYCHH KOPOTKOTO BPEMEHH At JIEHCT- o —

1 o
BoBaJia cuiia Oosbinas cuia F . [Tocie okoHYaHust AEHCTBHSI CHITBI TEJIO JIETHT O] fik 120

yriiom 120° x HaIIpaBJICHUIO IIEPBOHAYAJIBHOI'O ABUKCHHA C UMITYJILCOM, BCIIMUNHA
I, [
KOTOPOTI'0O paBHA BCIIMYMUHE IICPBOHAYAIIBHOT'O UMITYJIbCA TCJIA: | p | = | p| . HpI/I 3TOM BCJIMYMHA UM-

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

a)0;  6) ptgl120°; B) pcos120°; ) pl2;, 1) p; e) psin120°; x) 2p;



5. W3 xxecTu BeIpe3alid TpU OJJMHAKOBBIE JETAIA B BUAE DJI-

nurca. /[Be geranu pazpesanu Ha YeThIpe OJMHAKOBBIC YaCTH. o | 1=
3areM Bce 4aCTH OTOJBUHYJIM JIPYT OT Apyra Ha OJJMHAKOBOE
paccTOosIHUE U PACCTaBUIM CUMMETPHYHO OTHOCUTEIIBHO OCH
OO' (cM. puc.). Beibepure mpaBmIIbHOE COOTHOIIICHUE MEXKTY 5 ' =
MOMEHTAMH WHEPIHH TUX JeTaneii orHocutenbHo ocu OO I I, Is
a) ly>1ly,>l3; 0) li<ly<lg; B) ly<ly=13;

') HE XBaTaeT JaHHBIX;

15 m
TOHKHUH CTEpKEeHb JITUHBI 2R MMEIOT OJJMHaKOBBIE MacChl M | R ——
BPAIAIOTCSI BOKPYT OCEH CUMMETPHH, IIPOXOIAIINX Yepe3 e H- | | " 2R
TPBI Macc 3TUX TeJ (CM. pUCYHOK). [Tpr 3TOM MOMEHTHI UM- m

MyJIbCa BCEX TeJ IPU BPAIIEHUH OJTMHAKOBBI. HanMEHBIIYIO YTI0BYIO CKOPOCTh BPAIICHUST IMEET:
a) oOpy4; ©O) muck; B)IIap; T)CTEPXKEHb;, 1) YIIOBBIE CKOPOCTH BCEX TeJl OJMHAKOBHI;

6. Tonkuit 00pyd, IHCK, IIap C OAMHAKOBBIMH paguycamu R u s s R s
m

6. Llsmuap Macchl 2M 1 paguyca R MOXeT BpamaThes 63 TPeHHs BOKPYT TOPH30H- 2/
TAJIbHOM 3aKpEIJIEHHOM OCH, ITpoxo e yepes ero ueHtp 0. K konuam HATH, nepe-
KHHYTO# 4epe3 HHIMH/P, IPUKPEIUICHBI TPY3bI ¢ MACCAMU M ¥ 3M, KOTOPbIC ABIKYT- 4

Csl TIOJ] IEUCTBUEM CHIIBI TSDKECTH. Y CKOpeHHe CBOOOTHOTO MajieHus paBHO (. Cuiibl [m
HaTSKEHUS] HUTH PAa3JIMYaloTCs C pa3HbIX CTOPOH HuiInHapa Ha BenuuuHy AT . Cuna, ¢ 3m|[]
KoTopoii onopa 0 aelicTByeT Ha HuiIMHIp, paBHa N. HUTH He mpockanb3bIBaeT 1o mo- v
BEPXHOCTH LMIUHApA. Mcrnonb3ys npuBeAeHHbIE TaHHBIE, YKAKUTE PaBUIbHOE BBIPAXKEHHUE IS
BEJIMYMHBI YCKOPEHH Ipy3a M:

2AT AT +N AT —N AT =N AT AT
g)a=——; 6 a=——; Ba=—); 1a=—); Ba=—) e a=_—;
m 2m m m 2m
7. BennunHa MOMEHTA UMITYJIbCA CITyTHUKA MAcChl M, ABMXKYIIETOCS 10 KPYroBOH \

TpaekTopuu paguyca R Bokpyr mnanets! I, pasua L. [Ipu sTom BenuunHa cuibl rpa-
BUTALIMOHHOTO IPUTSKEHUS, CO CTOPOHBI IJIAHETHI paBHA:

212 L L2 L2 J2L L
) 55 00— B ——3; D )= ©) ——;
mR mR mR 2mR «me Q/ZmR

}K) HET IMPAaBUJIBHOI'O OTBETA,

8.C ropku, C OHHOﬁ 1 TOM K€ BBHICOTHI h, CKaTBIBAIOTCI O€3 IIPOCKAJIb3bIBAHHWA 1IAp, HAUIUHAP U
TOHKHUHU O6py‘~I (TOHKOG KOJ'ILI_[O), HUMCIOIINC OAWHAKOBBIC MACCbl WM OAWHAKOBBIC PAANYCHI.
HepBOHa‘{aﬂbHO Ha BeIcOTE h BCe TPH TCJIa IOKOUIUCH. MenyieHHee BCeX ¢ TOPKH CKATUTCA:

a) map; 0) nuIUHAP; B) 00pyy; ') BCE TPH TeJIa CKaThIBAIOTCS 33 OJIMHAKOBOE BPEMSI;
9. Ilo ropu3OHTAIBHON NOBEPXHOCTH O3 MPOCKAIB3BIBAHUS CO CKOPOCTBIO V m_ 35 my
R —>

KATHTCS 11ap C MacCcoil M, a Tak»Ke CKOJIB3UT C TOHM )K€ CKOPOCThIO V Imaiiba Toi
e Maccel M. Bo CKONBKO pa3 KWHETHYECKas SHEprus Imapa Oojbllle KMHETUYECKOW SHEpruu
1aiobI?

a) B 2,5pasa; 0) B 2 paza; B) B 1,75 pas3; r)B 1,5 pas; n) B 1,4 pas; e) B 1,25 pas;
’K) OHU paBHBI;  3) 17 OTBETA HAJO 3HATH PaJHNyC I11apa;



6

10. MuMoO HENOIBMKHOTO HaOMOIaTells Ha 3eMIie ¢ OOJIBIION CKOPOCTHIO, PaB- — s

o 8 —
HOM V=2-10" M/c, mposieTaeT pakera. KocMOHABT B pakeTe JiepKai CTepKeHb JUTH- - i% o=
Hbl | mapaienbHo IBUKEHUIO paKkeThl M IIOBEPHYII ero Ha 90°, HanpaBuB mep- E

NEHIUKYISPHO JBWKEHUIO pakeThl. s yernoBeka Ha 3emiie JUTMHA CTEPKHS 110-
clie 3Toro OyJeT paBHa (¢ — CKOPOCTh CBETA B BAKyyMe):

S e E Y B v e T v R SR (RN v e

11. Ha pucynke n3o0pakeHa 3aBUCUMOCTh TEMIIEpaTyphl OT JaBICHUS IS 3aJaHHOMN T
Macchl rasa. [Ipoeccs UayT B HapaBICHUH, YKa3aHHOM CTpelkaMu. Bo3MOXKHBI ciie-

IyHoIre mporecchl: 1) n3obapuieckoe HarpeBaHue; 2) n300apuveckoe OXJIaKICHHCE, P
3) M30XOPHUECKOE YBEIMUCHHE JaBICHUS; 4) H30XOPHUECKOE YMEHBIIICHHUE JaBIICHIS,

5) U30TEPMUUYECKOE CKATHUE Ta3a; 6) M30TEPMUUECKOE PACIIMPEHUE Ta3a. Y KOKHUTE, KaKue MpoIiec-

CBI M3 TIEPEUHCIIEHHBIX U300pakKeHbl HA PUCYHKE:!
a)l,2,4; 6)1,2,3; B)1,3,4; 1125 mnl26; e)3,45 x)3,46;, 3)2, 3,4,

12. B Havasie uaeanbHbIN Ta3 IMEI JaBJICHHE p1, 00bEM Vi, a ero BHYTPEHHSISI SJHepTHs OblLIa paBHA
U;. HekoTopslii mporiecc MPUBOIKUT 3TOT ra3 B COCTOSHHE C JIaBJICHUEM py = p1/3 1 ¢ 00bEMOM

V, = 2V;. Ha kakyro Benmuunay AU u3MeHsieTcs BHYTpEHHSS SHEPTHs raza IMpy 3TOM Ipoliecce?

a) AU = U,, yBenuuuBaercs; 06) AU = U, ymenbiaercs; B) AU = Uy/2, yBennunBaercs;

r) AU = Uy/2, ymenbImaercs; ) AU = Uy/3, ysemuuBaeres;  €) AU = U1/3, ymenbpmaeres;
x) AU = 0; 3) HET NMPaBUJIIBLHOTO OTBETA;

13. MonsipHBIE TETIIIOEMKOCTH HICATHHOTO Ta3a B mporieccax 1—>2 u 1—> 3 paBHBI  ,p
C, u C, coorBercTBeHHO. Mx oTHOImEeHHe Cq / C, =0,75. Takum ra3omMm MOXKeT 2%
3

OBITH (YKa)XUTE BCE MPaBUIIbHBIE OTBETHI):
a) ammuak NHs;  0) kucinopon Oz; B) azot Np; 1) yriekucibiii raz COg;
n) renuit He; ) Bogopon Hy; ’K) JaHHOE yCJIOBHE HEBO3MOXKHO;

14. Yxaxure Gopmyiy JUIsl BEIYUCICHUSI PUPAIICHHS YHTPOIUU UACATBHOTO T'a3a Mpy U300apHOM
du pdV vC,dT
OXJIAXKJICHUU: a) —|—; 6) [(dU + pdV); B) | —; r) | ————;
A 1 o f@rpvy;  w [P e

1) I pdV; e) _[d?u, ’K) HET MPaBWIBHON (HOPMYJIBI,

15. Kakue u3 npuBeIeHHBIX HIKE YTBEPKICHUN OTHOCATCS KO BTOPOMY Hayally TEPMOIMHAMUKH
(ykaxuTe /1Ba MPaBUJIbHBIX OTBETA)?

a) OOpaTHBIN HUKINIECKUI TPOIIECC BO3MOXKEH, €CIIH BHEIIHUE Tella COBEPIIAIOT paboTy HalI pa-
00YMM TEJIOM TEIUIOBOI MAallluHBI,

6) KI1JJ unkna Kapuo pasen (T, — T, )/T, x100%, rae T, u Ty - Temieparypsl “HarpeBatens’” 1
“X0JIOAUIBbHUKA

B) M3MeHeHre SHTPOITMHU UICATBHOTO Ta3a IIPH HOJydeHnr UM TerioThl 3Q pasno dS =38Q/T ;

r) OHUM U3 pe3yIbTaTOB MPOUCXOISIINX B TEPMOMHAMUYECKOI CHCTEME TPOLIECCOB MOXKET OBITH
nepeaya TeIIoThl OT XOJIOJHOTO Tella K HarpeToMy;

1) B mporeccax, mporcXosIuX B 3aMKHYTOM CUCTEME, SHTPOIHS YObIBaTh HE MOXKET;

e) Pabora, mpon3BezieHHas 3a LUK pabo4KM TEJIOM TEIJIOBOI MaIIMHBI, BCETJa MEHbIIIE MOTy4eH-
HOM 3a IIUKJI U3BHE TETJIOTHI;

IlepeyeHb KOHTPOJILHBIX 32JaHUI M (WJIM) BONPOCOB /IS OLeHKH COPMUPOBAHHOCTH KOM-
nerennun OIIK-8 (koHTposupyemsblii uHANKATOP A0cTHKeHUsI KomneTenuu OIIK-8.2)



1. Ha pucyHke nmpuBeieHbI 1Ba Tpaduka QyHKIHMH pacrpeesieH s 110 £.0)

BEJINYMHAM CKOPOCTEH MOJIEKYII OJHOTO U TOTO K€ MJEAIbHOIO T'a3a MpH

pa3HbIX Temneparypax. I — Temieparypa rasa, S — iomaab noJ1 KpuBOi l 4

rpaduka. [IpuBeneHs! crieayromue COOTHOICHHS 0 Y

A) T,=Ty; B) T, <Ty; B) T,>Ty; F) S, =Sy ,Z[) S, >Sq; E) S, <8S;.

Kakue u3 3TUX COOTHOIICHU SIBISIOTCS MPABUIBHBIMU?

Otsetnl: a)A,I'; O)A,E; B)A,/; b, ; mn)bE, eBbTI; x) BE 3)BI;
n) B, T;

2. Ha pucynke npencrasiieH rpaduk QyHKIuH pacrpenesieHus MakcBemia Mo-
JIEKYJ U1€aIbHOTO rasa Mo BeJIMYyuHaM ckopoctell. Cpeln OTMEUEHHBIX Ha HEM
CKOPOCTEH Vj MMEIOTCS BEJIMYMHBI CPETHEH, CcpeiHel KBaIpaTUYHOW 1 Haubosee

BEPOSITHON CKOPOCTH MOJIEKY ra3a. be3pasmepHoe OTHOLIEHHE V3 - Vg / (VZ)Z
3’ 8 3’ 16 31 6
aBHO: a) /[——; ©0)./[—; B).—; T).—: — . e).—;
P Wazm Oz Per e e’ 94z
8 8n .
X) |[—; 3).— ™u)apyroii oTBeT;
O 3

3. JlaBneHwue ra3a, COBEPIIAIOIIEro H30TePMUIECKHIA TTPOIiecC, YMEHBIIMIIOCH B 2 pasa. [Ipu sTom
CpeIHsIsI ITMHA CBOOOTHOTO Mpodera MOJIeKYJI rasa:

a) yBenu4mwiIach B 4 paza; 0) yBenmnumiach B 2 pa3a; B) NPAKTHUYECKH HE M3MEHUJIACK;

I') YMEHBIIUJIACh B 2 pa3a; ) yMEHBIIHMIACh B 4 pa3a;

4. B moTtoke ra3a, HalpaBJICHHOM IPOTUB OCH Y, BEIMYMHA CKOPOCTH ra3a pacTeT B TO- z 3
JIOXKUTEITFHOM HarpaBlieHHH ocH Z. [lepeHoc MMITysTbca HalipaBICHHOTO IBWKCHUS Ta3a =
HPOMCXO/INT: X
a) BJIOJIb OCH X;  0) IPOTHB OCH X; B) BJIOJIb OCH y;  T) POTUB OCH ); 1) BIIOJb OCH Z;
€) IPOTHUB OCH Z; ’K) IPyroi OTBET;
5. Marepuan crepx- ; ; ' - ] ]

b P A 7, ol Jq - Jol ol Jq Jq ‘
Hsl, H300paXKEHHOTO Qg ) = x : \ ! : :

x| xSy x [ Yx [ ix L X

Ha JIEBOM PUCYHKE, X XX % r x:z N % X:1 5 x5 P
UMEET BCIOLY OMHAa- a) 0) B) r) 1) €)
KOBBIM, HE 3aBUCSIIHI

OT TeMIepaTypsl KO3QPUIIHEHT TermIonpoBOHOCTU. KOHIIBI CTepKHS MOAIEPKUBAIOTCS TIPHU pas3-
HbIx Temnepatrypax 71 =400 K u 7> = 300 K. Ykaxxute npaBuibHbIN rpaduk 3aBUCUMOCTH BEJIH-

YHHBI INIOTHOCTH ITIOTOKA TCILJIa jQ OT paCCTOAHUA X BOOJIb €T0 OCH:

6. Ha pucynke npuBeneHa nuarpamMmma coctosinuii Bemectsa HoO ¢ kpuBbIMu pasje-
J1a TBEPIOH, KHUIKOHM 1 ra3000pa3Hoit ¢a3. Kakas Touka (WM TOYKH) HA TUarpaMMme
COOTBETCTBYCT COCTOAHUTIO KI/IHSIH_ICI\/’I BOI[BI?

a)l;  0)2 B) 3; N4, m)b5; e) 6; x) 7, 3)8; 1) 9;
K)2u3;, n)lud;




YCKOpEHHE ¥ HOPMaJIbHOE YCKOPEHHE BO3PAcTaIOT CO BPEMEHEM [ 10 JTMHEHHOMY 3aK0-

7. Ilpu 1BUYKEHUHN MAaTEpUAIbHON TOUKH 110 KPYTrOBOH TPAEKTOPUM €€ TaHM€HLIUAJIbHOE -
)

@V
Hy: @, =const-t, a, =const-t. I[Ipu 5ToM BenMunHa Tanrenca tg0O yrma Mexay BEKTO-

POM V CKOPOCTH TOUYKHU U BEKTOPOM €& IOJTHOTO YCKOPEHHs a Oy/eT U3MEHAThCS CO BPEMEHEM IO
3aKOHY:
1 1 1
a) : ¥; 0) : t2; B):t; 1) L ns o el t3; x) tg0 He m3meHsercs;
t t

3) TaKO€ JIBUYKEHUE HEBO3MOXKHO;

8. MarepuanpHas TOYKa JBFIKETCS BIOJb KPUBOJUHEHHOW TPACKTOPUH, NMPUYEM BeIUYHHA (MO-
Jy7b) CKOPOCTH STOM TOYKM MEHSETCS CO BpeMeHeM t 10 3aKkoHy V(t):Atz—Bt+C, rje

A, B,C —nocTosiHHBIC BETTMUMHBI, HE PaBHBIE HYITIO. B Kakoil MOMEHT BpeMeHH t BEKTOpP MOJHOTO

B 2A
YCKOPEHUS TOUKU OyJeT NepHeHIUKYISIPEH TPaeKTOPUH? a)npu t = x ; O)mpu t= Y ;

B)ant=\iBz—4AC; r)npnt:%; n)npnt:%; e)mpu t=0;

) B JIF0OOI MOMEHT BpEMEHH BEKTOP YCKOPEHMSI HE IEPIICHIUKYIISPEH K TPAeKTOPUY;

9. YacTura JABWKETCS BIOJIb OKPYKHOCTH C PaIMycoM 1 M B COOTBETCTBUU C YpaBHCHUEM
o(t)=2n (tS —24t% 1 24t — 12), TJIe (p— YToJ B pajuaHax, t —BpeMs B ceKkyHaax. BennunHa TaH-

TeHIMAITBHOTO (KacaTelbHOTO K TPACKTOPHHU) YCKOPEHHS YacTUIIBI paBHA HYJIO B MOMEHT BPEMEHH
(B cekyHIax), paBHBIN:
a) 1; 0) 2; B) 3; r) 4; n) 6; e) 8; ’K) HET MPaBUIJILHOTO OTBETA;

10. JIuck pamuyca R HaunHaeT BpamaThCs U3 COCTOSHUS MTOKOSI B TOPH-
30HTAJILHON TIOCKOCTH BOKPYT OCH Z, TIPOXOISIIIEH TIEPIICHIUKYIISIPHO

€ro IJIOCKOCTH Yepe3 ero HEHTP. 3aBUCHUMOCTh MPOCKIIHH YTIIIOBOTO yC- 2
KOPEHUs OT BpeMEHH ToKa3aHa Ha rpaduke. B kakoit MOMEHT BpeMeHU 0
BEJIMYKMHA (MOJIYJlb) TAHTCHIMAIBHOTO YCKOPEHHS TOUYKH Ha KPalo IUCKA 5| |
JOCTUTHET MaKCUMAJIBHOW BETHYNHBI?
a) l1c; 0) 6; B) 5¢; r)4c;

£z, pan/c?

11. Ha ¢usuueckoe Teso aecTByeT cuila. 3aBUCUMOCTb OT BPEMEHH €€ Ipo- F..H
eKI[MM Ha OCh X IOKa3aHa Ha pUCyHKe. B HauanbHbIl MOMEHT BpeMeHu to =0  2f-+-+- -+
IIPOEKIUS UMITyJIbCa Tejla Ha OCh X OblIa paBHA HyJt0. UeMmy oHa OyJeT paBHa 0 Y/ \ {.¢

B MOMEHT t =6 ¢? 204 06

a) 0 kr-m/c; ©0)1kr-m/c; B)2xkr-m/c; T)3kr-Mm/c; a)4Kr-wm/c; I

e) Skr-M/c; k)6 Kkr-m/c; 3) 8 Kr-m/c; 1) HET MPaBWJILHOTO OTBETA,

12. JIBa quicka MOTYT BpalaThbcs BOKPYT oOIIel BepTHKaIbHOM ocH. Bepxuuit auck O| my,R,

c Maccoil M, u paguycoM R, Bpamancs ¢ yrioBoi CKOPOCTbIO 4 = U ynaji Ha Do,

HIDKHUH AMCK, UMEBIINH Maccy M, =2m,, pamuyc R, =2R; u BpamaBmmiics B ‘)R ,
Q'] My, 1%y

IIPOTHBOIIOJIOKHYIO CTOPOHY C BJIBO€ OOJIbILIEH YTIIOBOM CKOPOCTBIO M) = 2.

I[I/ICKI/I ciaunaroTcs. PaccunTaliTe Ha OCHOBaHUM MPUBCACHHLIX TAHHBIX UX O6H.Iy10 YIJIOBYIO CKO-
POCTb U YKAXKUTE HpaBI/IHBHHﬁ OTBCT:



a) ®; 0)70/9; B)5w/9; 1) 9w/5;, m ®/9; e)3wb5; x) o5; 3)w3; n
170/9; k) 5w/3; 1n) 70/5; M) IIPaBHJILHOTO OTBETA HET (IPUBEIHUTE €I0);

13. Tonkwuii cTepxeHb Macchl M U UIMHBI | MOXKET coBepIaTh He3aTyXarolue KojJeOanus 0
BOKpYT TOPU30HTaIbHOMI OcH nojaseca O, mpoxoAsieil uepes Kpail crepkHs. B nentpe
CTEP>KHSI MPUKPETUICH MAJICHbKUH Tpy3uK Macchl 3M. PaccunTaiiTe Ha OCHOBAaHUM STUX

3m
JAHHBIX BEJIMYMHY TIEPUOIa MAJIBIX KOJICOAHHMH TaKOTO MasTHUKA M YKQKHUTE MTPaBUITHHBIN
OTBET (g — YCKOPEHHE CBOOOTHOTO IMAICHUS): m,l
13 13 7I I D
a) 21 e) 2n
12 12

X) 27 I 3) 21 /327 1) HET IPaBUIILHOTO OTBETA (IIPUBEIUTE €T0);

14. T'py3uk Ha NPY>KUHKE COBEPIIACT BHIHYK/ICHHBIE BEPTUKAJIbHBIE 3aTyXalOIIHE KOJIe-
OaHMs B BSI3KOU KHUJKOCTH IO IEHCTBUEM BHEIIIHEH CHUJION, MEHSIIOIICICS CO BpeMEHEM

10 rapMoHHYecKoMy 3aKkoHy: F, (t) = Fcos(wt). OxasbiBaeTcst, 4TO aMILIUTY 1A CMe-
ILIEHHUs FPY3UKa U3 TOJI0KEHUs PAaBHOBECHS MaKCHMalbHa pH yactote o =Db, a ammiu-
TyJla CKOPOCTH T'py3HKa MaKCHUMaJbHa IIPU 9acToTe = a, npudem a = 4b . Paccuuraiite

Ha OCHOBAHUH 3THX JJAHHBIX BEIMYUHY KOA(pUIIMEeHTa 3aTyXaHus 3 cOOCTBEHHBIX KOJIeOaHUH Ta-
KOTO npy>I<HHH0ro MaHTHI/IKa B JJAHHOU )KI/I)IKOCTI/I u YKa)KI/ITe npaBI/InLHLn?I OTBET:

a)b; 0) b b; r) 2b; )—; e) b )—b; 3) \/5b;

15
—b;
" 2

b ;  JI) HET IPaBUJILHOTO OTBETA (MPUBEIIUTE €T0);

15. Toxkosmiasicst YaCTHIIA )KUBET JI0 pacmaaa BpeMs At. HemoaBwkHbIN HaOIIOAaTEh B Jabopa-
TOPHOHM CHCTEME OTCUYETA 3aMETHJI, YTO TaKas YK€ YaCTHIIA, JICTSIIAs C OTPOMHON CKOPOCTHIO, pac-
majach CIycTs BpeMs 3At mocie oopa3zoBanus. OnpeenuTe u YKaKHTe, YeMy paBHA PEIISATHBUCT-
CKasl TI0JIHAsl SHEPTUs ITON YaCTHUIIbl, €ciu e€ SHeprus nokos pasHa E . =6 uJx?

a) 12 uJlx; 0) 9 u/lx; B) 6v3 BJ[X; 1) 54 BllXK; n) 18 uJlx; e) 27 uJlx;
) HET NMPaBUIILHOTO OTBETA,

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BOIIPOCOB /ISl OLEHKH C(POPMUPOBAHHOCTH KOM-
nereHuun OITK-8 (koHTposMpyeMblii HHANKATOP HocTHKeHUsT KomneTeHnuu OITK-8.3)

1. UneanpHbIii ra3 HaXoAUJICS B cocyie o nopiiHeM. [lopiiens cxanu, yMeHbIINB 00BEM cocyaa
B 2 pa3a Ipy HEU3MEHHOH TeMIepaType, U IPHU STOM BBIITYCTHIIN U3 COCY/Ia MOJIOBUHY MacChl Ha-
XOJUBIIErocs TaM ra3a. Kak mpu 3ToM U3MEHHUIIOCH JIaBJICHHE ra3a, OCTaBIIErocs B cocye?

a) YBEJIIMYMIIOCH B 4 pasa; 0) yBeU4HIIOCH B 2 pasa; B) YMEHBIINIOCH B 4 pasa;

') YMEHBILUJIOCH B 2 pa3a; 1) YBEJIMYWIOCH B 16 pa3; €) He U3MEHUJIOCH;

) YMEHBIIUIIOCH B 16 pas;

2. Kak u3smeHurcs HAABJICHUC ra3da, €CJIN YBCIIMYUTD €TO 00beM B 4 pa3a B mponecce, npu KOTOpoM

COOTHOILIEHUE MEXy TeMIeparypoil 1 oobemom raza T 2 /V =const:

a) yBenu4utcs B 8 pa3; 0) yBenuuutcs B 4 pa3a; B) YBEIHYUTCS B 2 pa3a; T') HE H3MEHUTCS,
1) YMEHBIINTCA B 2 paza; €) yMEHbLIMTCA B 4 pa3a; ) YMEHBIIUTCS B 8 pa3; 3) HET IpaBUIb-
HOT'O OTBETA;
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3. UneanbHslii ra3 coBepuraeT mnpouecc 1— 2 — 3, n300pakeHHbIH HA [Uarpamme
p-V,rae py, =4p;, Vo =2V, V3=3V;, p = 10°Ia, V; =1 sutp. 3a Bpems 3TOro
Ipoliecca BHYTPEHHSISI SHEprus raza ymeHslaercs Ha Benuuuny 150 k. Kakoe
TEIUIO TIOJTydaeT ra3 3a BpeMs npornecca 1— 2 — 37

a) 150 /Ix; 6) 200 Ix; B) 250 JIx; 1) 300 JIx; m) 350 JIx; e) 400 Ix; k)
450 JTx;

3) Ipyrou OTBET;

4. Ha pucyHKe mpeicTaBiieH IpsSMOM UK TeTUIOBOM MAIlIMHBI B KOOpAUHATax T —S
rae T —TepMoIuHaMHUYecKas TeMIepaTypa, S —HTPOMUs. YKaKUTE YIaCTKH, HA
KOTOPBIX TEIUIOTA TIOCTYMAET B paboyee TEJI0 MAIIMHBI OT HAarpeBaTeiel, i y4acTKH,
TJIe TEeTJIOTa OTAAETCS XOJIOJMIBHUKY:

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

6) 12, 23,41 —nocrynaet; 34 — otnaercs,

B) 12,41 —nocrynaer; 34 —otnaercs; r) 23 —mnocrymaer; 41 —otmaercs;

5. [laBnenue Bo3ayxa B atMocdepe ¢ Temnepatypoil 7 yMEHbIINTCS B 2 pa3a, €Cliu MOJHATHCS Ha
BhIcOTY (L -MOJIsIpHAsi Macca BO3ayXa, R — yHHBepcasbHas Ta30Basi IOCTOSHHAS )

2RT RT g RT
h:ﬂex 2); 0) h=—; h=—1In2; h=“—; h=——exp(2
a) RT p(2) ) ” B) " r) RTIn2 1) ” p(2)
e)h=E
2ug

6. B AByX 3aKpBITHIX COCYJIaX C OJIMHAKOBBIM 00beMOM V1 =V, TIpH OJMHAKOBBIX
temmneparypax 71 = T> HaxoIATCs pa3HbIe Ta3bl: B IEPBOM (JIEBOM) cocyae — 1 Moib
metana CH,4 ¢ mosstpHO# Maccoit = 16 r/Moitb, BO BTOpoM (IIpaBoM) cocyae — 8
MoJIeil Tesust ¢ MOJISIPHO# Maccoi [ = 4 r/moib. Yemy pasHo otHomrenne ANj/AN,

YHclia COyIapeHuil MOJIEKYJ ¢ OJMHAKOBBIM yYaCTKOM CTE€HKH C TUIOIIAbI0 AS 3a 0JIMHAKOBOE
Bpemsi At B 3Tux cocynax?

a)256; ©0)16; B)4;, 1)2; nl, e12; x)1/4;, 3)1/16; n) 1/256;

K) Ipyroil OTBET;

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BOIIPOCOB I OLleHKU ¢)OPMHPOBAHHOCTH KOM-
nereHuun OITK-8 (koHTpoJiMpyeMblii HHANKATOP HocTHKeHUs1 KommeTeHnun OITK-8.1)

1. 3J'IeKTpI/ILI€CKOC I10JI€ CO31aHO TOYCYHBIMH 3apsagaMu (i U (. Ecan q: =—q, g qz 2
— 1

0z = *+Q, a paccTosiHUE MEXAY 3apsaJaMHu U OT (2 10 TOYKH C PaBHO a, TO BCK- S n L TC

TOP HAIIPSKCHHOCTH II0JIAI B TOUYKE C OPUCHTHUPOBAH B HAIIPABJICHHUU ... a d *4 3

a)l; ©0)2; B)3; r)4; n)paseH 0
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2. Jlana cucteMa TO4YEYHBIX 3aps0B B BaKyyMe M 3aMKHYThIE IOBEPX-
HocTu S,, S,, S, u S,. Uepes kaKkyto HOBEPXHOCTh OTOK BEKTOPA Ha-
HPSDKEHHOCTH 3J1€KTPOCTATUUECKOTO HOJIS, CO3IaHHOTO 3THMH 3apsia-
Mu, paBeH —2q /&,

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

3. B cpene, 3apskeHHON paBHOMEPHO C
IUTOTHOCTBIO JIEKTPHUYECKOTO 3apsijia

2 Ki/m®, ipoBesieHbI geThIpe cepiuecKie 3aMKHYTHIE TIOBEPXHO-
ctu S,, S,, S; u S, ¢ obmuUM HEeHTpoOM U ¢ paguycamu I, =1m,
r,=2m, r;=3M u I, =4 M cooTBETCTBEHHO. UeMy paBHO OTHO-
menue D, / @, NIOTOKOB BEKTOPA HANIPSLHKEHHOCTH DJIEKTPOCTAaTHYE-

CKOTO IOJIS Yepe3 MOBEPXHOCTH S, M S, paBHO:
a) 1; 0) 4; B) 16; r) 64;

4. Tlo oueHb NPOTSHKEHHOM (IPaKTHUECKU OECKOHEUHOI) IIOCKOM OBEPXHO-
CTH OYEHb TOJICTOM METaJUTMYECKOU IUIACTHHBI, parMeHT KOTOPOH MoKa3aH
Ha PUCYHKE, C OJJMHAKOBOW BCIOAY TOBEPXHOCTHON IJIOTHOCTHIO

G = CONSt pacnpeieneH MoJI0KUTENIBHBIN AIeKTpUIecKuii 3apsa. Ha paccrosi-
HUHU 1 C OJHOM CTOPOHBI IOBEPXHOCTH BEJIMYMHA HAIPSKEHHOCTH dJIEKTPH-
YEeCKOTO TI0JIsI, CO3JJAHHOTO ITUM 3apsioM, paBHa £1. Ha paccrostaum Iy = 21

C IpYyroii CTOpPOHBI MOBEPXHOCTH BEIMYHMHA HATIPSHKEHHOCTU paBHA Ey. &, — AJIEKTpUYECKas MOCTO-

ssHHas. [Ipu aToM pasHOCTh BeTM4HH (MOIYJCH ) HanpsbkeHHocTel Ep— E1 paBHa:

a)z; 6)i; B)Z—U; r)4—0; ) -z, €) -z, XK) —2—0; 3) —4—0; u) 0;
& 2¢, 0 & & 2¢, & &

4. Ha pucyHke moka3aHbl SKBUIIOTEHIIUAIbHbIE IMHUH 3JIEKTPO-

CTATUYCCKOTI'O IIOJII U 3HAYCHUA ITOTCHIIMAJIa HAa HUX. CBO60,I[- eﬂengOH
HBIH 3JIEKTPOH, MOKOUBIIMIACS ITEpBOHAYAIBHO B TOuKe P, yka- /:f__“‘x\
o i 7 -
3aHHOU Ha PUCYHKE, HAYHET JBUIAaThCs B HAIIPABIICHUU: ID ! .r’,”/ ASNEY B
. . . . | ] Ii '

a) A, 6)B; B C 1) D; i
| AN y)
RN %

¢ ) 5. K koHity “B” nepBoHauanbHO He3aps-
- 1 1B | -1B-2B-3B-4B-5B
,+C| JKEHHOT'O METAJINIMYECKOTO CTEPKHS MO~ 5B 4B 3B 2B -3
A Bakyym B HECJIU MOJI0KUTEIbHBIA TOYSYHBIN 3apsi/l +(, MOCIe Yero no CTEP>KHIO pacipe-
JeNUJICS. HHAYLIMPOBAHHBIN 3apsij (CM. pucyHOK). KakuMm cTaHeT cooTHoIIeHHE
MEXIY NOTEHIIMATaMHU IIPOTUBONOJI0KHBIX KOHIIOB CTEPIKHS:

a) oa < OB 0) pa > ¢ B) 0o = @p  T') BCE UHIYLIUPOBAHHBIE 3apsi/Ibl HMEIOT OJMH 3HAK
6. Merajnnueckas IJacTUHKA BHECEHA B OJTHOPOJHOE JIEKTPUUECKOE MOJIE C Ha- MeTann  BakyyMm
NpsHKEHHOCTBIO E ¥ HA HEW NOSBIIACTCS UHAYLIMPOBAHHBIN dJICKTPUYECKUN 3apsi, =
noka3aHHbIN Ha pucyHke. Kakum Oynet rpaduk 3aBUCUMOCTH BETMUHUHBI HaMpsi- E E £
XKEHHOCTH DIIEKTPUYECKOTO MOJIS B 3aBUCUMOCTH OT KOOPAWHATHI X: C
- X
E E E E E T %,
X TN X /_/ X I—/_ X |7 TN—
X1 Xg 0 X1 X 0 X1 Xo 0 X1 Xs 0 X )‘(2

a) B) B) r) A)



12

7. UUCIO CUIIOBBIX JIMHUM 2JIEKTPOCTATUYECKOTO T0JIs, IOKAa3aHHBIX HA PUCYHKE,

MIPONOPLMOHAIIBHO BEJIMUYUHE HANPsSHKEHHOCTH E 3TOTO nojs. Jlunuu E nieprieH- « &1 A £, E
JTUKYISIPHBI K TUIOCKOM Tpanulie Ab pasziena AByX 0JJHOPOJHBIX JTUAJIEKTpUYE- . >
CKHX CPE€JI C JURJIEKTPUUECKUMU ITPOHUIIAEMOCTSIIMH €1 U €2. COTJIaCHO PUCYHKY N >
(BBIOCpHUTE MIPABUIBLHOE YTBEPIKICHHE): N >
a) /€1 = 2; 0) yka3aHHBIN HA PUCYHKE BUJI TUHUI E HEBO3MOXKEH; — R
B) Ha rpanuie Ab oOpa3yercs JBONHON JIEKTPUUYECKHM CII0M U3 CBSI3aHHOTO 3a- 5

psaa, IpUYeM CyMMApHBIN 3aps]l 3TOTO CJIOS MOJ0XKHUTEIEH;
r) Ha rpanune Ab oOpa3yeTcst IBOWHOM 1IEKTPUUYECKUI CIION U3 CBA3aHHOTO 3apsijia, IPUYEM CyM-
MapHBIN 3apsizl ATOTO CI0s OTPHULIATEIICH.

8. Ha pucyHkax mpuBeACHBI KAPTHHBI CHIJIOBBIX JIMHUI

- S = > e |
Ui (pparMeHTOB HEKOTOPBIX AIEKTPUUECKUX MOJIEH. @ E——=— //4 S———

Kakoii u3 npuBeieHHbIX (PparMeHTOB MOKET

COOTBETCTBOBATH ICKTPOCTATHICSCKOMY TTOJTIO E" E=0
(MCIIONIb30BaTh TEOPEMY O LIUPKYIISIH): a) 0) B) r)

9. Ha pucyHKe mOKa3aHbl JUHUHA BeKTOpa D 3JEKTpUYISCKON HHTYKITHH B
ANIEKTPOCTATUYECKOTO TOJISl B OJTHOPOTHOM cpejie. YKaKHTE BEPHOE COOTHOIICHUE /
MEX/Ty TUTOTHOCTBIO SHEPTUU W TaKOTO ITOJIsI B Toukax A u B: ~A B
a) Wa > Wg; 0) Wa = Wg; B) Wa < Wg;, T') HEIOCTATOYHO JTAHHBIX

10. Tox |, Tekymuii Mo MPOBOAHUKY MEHSIETCS CO BpeMeHeM t 110 3aKoHYy,
n300paxEHHOMY Ha pHc.l. Ykaxure, 10 KakoMy 3aKOHY OYyZeT MEHSThCS CO
BpeMeHeM t BennuuHa JpKoyieBa Temia Q, BBIIENAIOUIErocs B IPOBOIHUKE:!

1Q/ D V : 0
_— Puc.1
0 ! 0 0 ! 0 !
a) 0) B)

r)

11. 3aMKHYTBIM KOHTYP OXBaThIBAaeT MMPOBOJIHUKY ¢ ToKamH Iy, Iz, 13 u 14. Ha-

1
npasiieHue 00X0/4a KOHTYpa U HAIPaBJIEHUs TOKOB IIOKA3aHbl Ha PUCYHKE. YKa- 2 1k
)KUTE, YEMY PaBHA LUPKYJIALUS BEKTOPA MHIYKIIMA MATHUTHOTO TIOJIS [0 9TOMY LT s Y

I 1 —
KOHTYPY, JeJIEHHAs HA MATHUTHYIO TIOCTOSHHYIO deI / Ly
a) li++1s+, 6) -l1-15-13-14 B) I1-1o+13-14 F) -li+l-13+1,

I
12. ITy4ok 271€KTPOHOB HCITYCKAeTCsl CO CKOPOCThIO V, U3 1eHTpa 0 Kpyro-

BOT'O IPOBOJIHUKA BJOJIb €ro paanyca. B nmpoBogHuke co3aan Tok | , yka3aH-
HBII Ha pUCYHKe. [IpH 3TOM 3IIEKTPOHHBIN My4OK HAYMHAET OTKIOHSATHCS B
HaIpaBJICHUU: a) 1; 0) 2; B) 3; r) 4;

13. CMmenIanHbIn ITYYOK DJICKTPOHOB U IOJIOKUTCIBHO 3aPAKECHHBIX NOHOB
BOJOPOAA, ABUKYIIUXCA B INIOCKOCTHU PUCYHKA C OJIMHAKOBOM CKOPOCTBIO, BJICTACT B MACC-
CIICKTPOMCETPE B NICPIICHAUKYIAPHOC MAIrHUTHOC ITOJIC, MHAYKIUSA KOTOPOTO HAIIpaBJICHA 3a IJIOC-
KOCTb pUCYHKA. ITo xakum TPACKTOPUAM JABUKYTCH 4aCTHUIBI B 3TOM II0JIC (BBI6epI/ITe HpaBHJ’IBHHfI

PHUCYHOK):

a) : )VIOHbI 6) :y B) SJ'IJEKTIDOHI:-I ) :wm
== — 8B — ' <%B —=. < ®B L

! \®B ! .
My4oK, |

nyqok.v MYYOK, \ ny4oK
1 I i
| BMEKTPOHBI | 3NEKTPOHI ! VOHbI 1 VOHB!
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14. HepensaTUBUCTCKAs 4acTULA C SJIEKTPUUECKUM 3apsiioM ( JIBUKETCS C
IIOCTOSIHHOM CKOPOCTBIO V BJ0JIb NIPSIMOY JIMHUM. B Kakoi U3 yKa3aHHBIX Ha

[YeV]

PUCYHKE TOYEK, HAXOAIIMXCS HA OJJUHAKOBOM PacCcTOSTHUM OT Touku 0 mo- 2 o
JIO’)KE€HUS YaCTHULIbl, BEIMYMHA UHAYKIIMU CO3JAHHOTO €€ IBIKEHUEM Mar- 1 07 5
HUTHOTO 10J1s1 OyJIeT UMETh HaUMEHbIIIEE 3HAYEHUE! q
a)BTouke 1 0) B TOukax 2 u 4 B) B TOuke 3 r)BToukax 1l u 5

1) B TOUKE 5

15. PsanoM ¢ 6eCKOHEYHBIM IPSIMbIM IIPOBOIHUKOM C

TOKOM |1 pacrosnoxeH KpyroBoi BUTOK ¢ TOKOM lo. I 1 1 1
VYKaxuTe NpaBUIbHOE MOJIOKEHNE BUTKA C TOKOM, B O O _G__ G__
KOTOpO€ OH Oy/IeT NOBOpaYMBaThCs MO JEHCTBHEM I I 15 15
MarHUTHBIX CHJI: a) 6) B) r

IlepeyeHb KOHTPOJIBHBIX 3aJaHUI M (MJIM) BOIIPOCOB /ISl OLleHKHU ¢(pOPMHPOBAHHOCTH KOM-
nerennun OIIK-8 (koHuTposmpyemblii uHANKATOP H0ocTHReHUsI KomneTeHnuun OITK-8.2)

1. [1-o6pa3Has pamka pacroyiokeHa B TOPU30HTAIbHOM MJIOCKOCTH, HE UMEET
COIIPOTUBJICHUA U HAXOAUTCA B IOCTOSIHHOM OJHOPOAHOM MAarHMTHOM IIOJIC, ®E
1

[|mR -
=] ®B
JMHAHA UHAYKIHA B KOTOPOTO MeprneHauKyIsIpHbI K TUIOCKOCTH PAMKH H v

HaIpaBJIEHBI 3a IJIOCKOCTh pUCyHKA. [1o pamke 6e3 TpeHUsI MOXKET JABUTaTh-

csl OTIepevHas MepeKyIaiuaa ¢ Maccoi M, uHoit | u conporusnenuem R. [lepexknaauHy TOIKHY-
JIH BIIEBO C HAYATBHOM CKOPOCTHIO V . IIPH 3TOM 110 3aMKHYTOMY KOHTYPY, 00pa3oBaHHOMY PaMKO#
U TIepeKIaJuHON OyIeT MpoTeKaTh MHAYKIIUOHHBIA TOK, BEIMYMHA KOTOPOTO CO BPEMEHEM ....... u
KOTOPBIA 0OTEKAET KOHTYP ....... (BBIOECpUTE MPABUIILHOE YTBEPKICHHUE):

a) YMEHBIIIAETCA .... TI0 YACOBOU CTPEIIKE; 0) yMEHBIIACTCHA ...... MIPOTHB YaCOBOM CTPEJIKU;

B) BO3pAcCTaer ...... 10 YaCOBOMW CTPEJIKE; I') BO3PACTaeT ...... IIPOTHUB YaCOBOW CTPEIKH;

1) HE U3MEHSAETCS ... 10 YaCOBOM CTPEJIKE; €) HE U3MEHSIETCH ...... IIPOTUB YaCOBOW CTPEJIKH;

2. VI3 MeHOM MPOBOJIOKH CIIETaIA 3aMKHYTHIN a 6

KBaJPAaTHBI KOHTYP W MIOMECTUJIN €T0 PSAAOM C
/ TPSAMOJIMHEHHBIM TOKOM, IMPOTEKAIOIINAM ITapaJ-

JIeJIbHO CTOPOHE KBaJpaTa, KaK MOKa3aHo Ha JIEBOM v &> =

pucyHke. Beibepure npaBmiibHOE HallpaBieHUE CHII AMIIEpa, TEHCTBYIONMINUX Ha KOHTYP,
KOTJ]a BeJIMYMHY CHJIBl TOKa HAYMHAIOT MEJICHHO YMEHBIIATb.

f]\B r
aieé LA

3. B anextpuyeckoM KosebaTeIbHOM KOHTYpPE C MHAYKTHBHOCTBIO L, éMkocThio C 1 R c
pe3ucTopoM R MpoUCXO0IAT COOCTBEHHBIE 3aTyXakOIIHE ICKTPUICCKHE KOJICOaHuUs C ﬁﬂ}]
4acToTON ® U ¢ Koapdunrentom 3aryxanus . Ecnu Bennuuny émkoctu C yBenu- L

YUTh MPU HEM3MEHHBIX Benu4uHax R u L, To (BhIOEpUTE MpaBUILHOE YTBEPKACHHE):

a) ® yMEHbIIaeTcs, B He MEeHsieTcs; 0) ® yMEHbIIaeTcs, 3 pacTeT; B) ® PACTeT, 3 HE MEHSeTCS;
') ® HEe MEHSETCs, 3 YMEHbIIAeTCsA; 1) ® pacTeT, [} YMEHbIIaeTCs;  €)  He MeHseTCs, 3 pacTerT;

4. Beibepute npaBuIIbHYIO (POPMYITy HUKIMYECKONH YacTOTHI ® TPHU Pe3o- R_ ¢
HaHCe TOKa B KOHTYpe, U300paKeHHOM Ha PUCYHKE m ‘Eocos ot

1 1 R?
O B TR JLC;
2 Jic’ e P

1Y (RY
FE ol
LC 2L LC 2L
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5. Beanunna HHAYKIOUU MAaruuTHOI'O IOJIA é MCXKAY MOJIIOCaMH Ha4Yu- >

HAeT PaBHOMEPHO pacTu co BpeMeHeM. [Ipu 3Tom (BeIOEpUTE MPABUIb- ‘NO 3 5 S
HO€E YTBEPXKIEHHUE): ‘ C
a) BO3ZHUKAET AJIEKTPHUECKOE I10JI€, CUIIOBBIE INHUU KOTOPOT0 00pa3yroT KPYyru ¢ OChbIO, COBIIa-
JAIOLIEH C OCBIO AIEKTPOMAarHuTa

1
0) BO3HHKAET DJIEKTPUIECKOE T0JIC, CUIOBBIC JJMHUHM KOTOPOTO NapayiesbHbl JIUHUSAM B
B) BO3HHUKAET 3JIEKTPUUECKOE T0JIE, CUIOBbIE IMHUM KOTOPOTO HalpaBJIeHbI IO pajnycaM OT OCU
AIEKTPOMAarHuTa

1
I) B ClIyyae paBHOMEPHOTO pocta B snexrpuueckoe mojie BO3HUKATh HE MOXKET

6. Kakue u3 nmpuBeneHHbIX HIDKE B tuddepeHnansHoi popme ypaBHeHHN cucTeMbl MakcBeria
3amucaHbl ¢ OMMOKOM (HEBEPHO):
1

r r oD : .
1) rotE:%; 2) rotB:%+j; 3) divD=p; 4) divB=0:

a)lud; 06)2u3; B) l u3; r)3u4; n) 2 u4; e)lu?2;

7. BoiOepuTe npaBUIbHOE PACIIONOKEHHUE JUAa30HOB JIEKTPOMATrHUTHBIX BOJH 6 nopsoke yovléa-
HUSL 4acmombl U31yYeHUs:

a) YJIbTPAaKOPOTKHE PaHOBOJIHbI, BUAUMBIN CBET, HH(PAKPACHOE U3ITyYE€HUE, MUKPOBOIHOBBII
JManas3oH;

0) omnTHYeCcKui auamnazoH, HHGPaKpacCHBIM IUANa30H, MUKPOBOJIHOBBIN nuamna3oH, Y KB-nuamnasos;
B) HH(]pakpacHOe U3IyyeHHe, ONTHUYECKUN qUana3oH, ylbTpadruonaeToBoe U3JIydeHUE, pEHTI€HO B-
CKO€ U3JIy4YEHHUE;

I') PEHTreHOBCKOE M3JIy4YeHUEe, ONTUYECKUH AUaIa3oH, YIbTpaduoiIeToBOE N3Ty4YeHHE, MUKPOBOJI-
HOBBIH AUAaIla30H;

8. [lo OeckoHEUHO ATMHHOMY U OYE€Hb TOHKOMY LIMJITUHAPUIECKOMY
MPsIMOMY MPOBOJIY C OJIMHAKOBOM BO BCEX TOUYKAX IJIOTHOCTHIO
L =Const pacmpeneneH anekTpudeckuii 3apsia. Ha paccTostHuu ' oT ocu npoBo/ia BEIUYMHA Ha-

r
ﬂ++++++T++++++]

MMPSXKEHHOCTH 3JICKTPUYECKOT'O II0JIA, CO3JaHHOI'O 3TUM 3apsaA0M, paBHA E. Ecn HN3MCPUTH BEJIN-
UUHY HAIIPAKCHHOCTH 1I0JIAA Ha paCCTOSAHUA 2r ot ocHu IIpoBOaa, TO OHA OKaXXETCA paBHOﬁI

a) El4; 0) EI2; B) 2E; r)4E;

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

9. BOiu31 NOBEPXHOCTHU 3aKPENIEHHOIO HEMOABUKHOTO 11apa, O OBEPXHO-

CTH KOTOPOT'O PaBHOMEPHO PACIpPEEIIEH dIeKTpUYecKuil 3apsa +(, HepBoHa- +q’

4aJIbHO MOKOMJIACh CBOOO/IHAS YACTHIA C MACCOM M M C HOJIOKUTENILHBIM 3apsi- m

70M. Y JalUBIINCh IO/ IEHCTBUEM SIIEKTPUYECKHX CHJI CO CTOPOHBI 11apa Ha

OECKOHEUHOE PAcCTOSHHE, YaCTHLA IPHOOPETaeT CKOPOCTh, paBHYo V. [lodyuute u ykakure mpa-

BUJIBHOE BBIP&KEHUE JUIs pacueTa BEIUUHMHBI 3apaia (' 4acTHULIBL:
87e,MV°R 4rg,mV°R 27e,mV°R 4re R

a) ; 0) , B)———— ) —>%; )
q q q qmv gmv

) Ipyroil OTBET;

et
\4
—

8rg R

> €) =

10. KonzeHcarop umeer ABe HWIMHAPUUECKUE 00KIIAAKK ¢ paguycamu R
u 2R mmnoit L (L ? R), mpocTpaHCTBO MEXIY KOTOPBIMH 3aII0JTHEHO
OJTHOPOIHBIM UIIEKTPUKOM. EMKOCTB Takoro koHeHcatopa pasHa C.
VYkaxure GopmyIty, M0 KOTOPOH MOXKHO BBIYHCIUTH IPOHUIIAEMOCTD €
JIMAJIEKTPHKA B TAKOM KOHJEHCATOPE:

2R

SN E \\\\\\S}

AN NN SN
s~ L
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c . ClIn2 27me,L Cin2 .
a) &= ; 0) e= , B) &= ; T) = ; M) E=——T——;€) &= ,
27s,L 27s,R 27s,L CiIn2 4rg,CIn2 Are, L
11. DnekTpocTaTyecKoe MoJje CO3AaH0 ABYMs OJIMHAKOBBIMU 110 3HAKY BaKyyMm
3apanamu +q 1 +2¢. YKaxute GpopMyIry, o KOTOPOii ClIeayeT BHaucauth  +3 A *29
IIOTHOCTD SHCPTHUU TAKOT'O IT0JIA B TOYKE A, HaXOI[;IHIeI\/JICFI Ha paCcCTOAHUU b 2b
b or3apsa +( Ha paccTosHuu u 2b 0T 3apsaa +2 (CM. PUCYHOK):
o’ q° q° q° q°
Qg w,=———,; 0 =—— B =————— W, =———— I) Wy, =————
) W 1287°¢,b* ) W 647’5’ ) W 327°g,b* ) W 167°¢,b* ) W 87 b’

12. JIBa 0IHOPOIHBIX HMJIMHAPA U3 OJJMHAKOBOTO MaTepualia IMOIKIFUCHBI mapali-
JIETTbHO K MCTOYHUKY TIOCTOSTHHOTO HanpsbKeHHs. YTO MOXKHO CKa3aTh O COOTHOIICHUU
MEX/Iy BeJTMYMHAMH [UIOTHOCTEH TOKA B IIMJIMHAPE A U B IiiuHApe B?

a) Ja<Jg 0) ja=1s B) J,> I T') UCXOJIsl U3 PUCYHKA, HEJIb3s CKa-

3aTh ONPEEIIEHHO (HaJ0 3HaTh TOYHOE COOTHOILIEHUE MEXTY JUIMHOM U IJIOMAAbI0 [IMJIMHAPA).

13. B HeKOTOPO# 3aMKHYTOM TEMH CYIIECTBYET YIaCTOK,

. 2 OM B 30 ~ 40m p
COCTOSIIIMN U3 TPEX PE3UCTOPOB, COETUHEHHBIX AH: I } } L
IOCJIEeN0BATENBHO. B Toukax coequHenus pe3nctopo A n C 9=2B ®=5B

A
M3BECTHBI NOTEHIUAIBI @, U @ (cM. puc.). PazHOCTB ¢
MIOTCHIAAIIOB Qp-( PaBHA... a)—4,2 B; 0) 7 B; B) —7 B; r) 4,2 B;

14. B snexTpuveckoit cxeme, oka3aHHON Ha PUCYHKE, £
R,=R,=R, =100mM, ¢, =10B, ¢, =20B, ¢, =30B. Buyrpennue ]
COTIPOTHUBJICHUS] HICTOYHUKOB TOKA PaBHBI HY/110. Haliaure moaxomsmmii T Ry R,

o 3 1
3aMKHYTBII KOHTYp LIENH U OTIPE/ICINTE HAIPaBJICHUE U CHITY TOKa, =
IpoTeKarolero yepes pesucrop R,, ecnu uepes pesucrtop R, mporekaeT Tok 2 A cripaBa HaJeBo, 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 HaJlleBO;
) TOK PaBeH HYJIIO;

15. Ha pucyHnke n3o0paxeHbl CeUeHUs JBYX MapajlieIbHbIX MPSIMOJIH-

1
o I 1
HEWHBIX JUTMHHBIX MPOBOTHUKOB C OJTHOHANPABICHHBIMU TOKAMH, ITPHU- ®1 I é}z
1 ]
a
yeMm |, =21,. Uuaykuus B MarHUTHOrO 1OJIS 3THX TOKOB paBHA HYJIIO b c d
1
B HEKOTOPO# TOYKE ydacTKa: a) a; 0) b; B) C; r) d;

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BONIPOCOB /I OLleHKU C)OPMUPOBAHHOCTH KOM-
nereHuun OITK-8 (koHTposMpyeMblii HHANKATOP HocTHKeHUsT KomneTeHnuun OITK-8.3)

1. Tlo nBy™M mapasienbHbIM NPSIMbIM OECKOHEYHBIM NIPOBOJIHUKAM TEKYT TOKH . o
OJIMHAKOBOM BeNMYMHBI | Tak, Kak MOKa3aHO Ha pUCYHKe. YeMy paBHA HHAYK- Oi b !
L[1s1 MarHUTHOTO T0JIs1, CO3JaHHOTO 3TUMH TOKaMHU B Touke O Ha OJMHAKOBBIX b ]

—_—— .

PaCCTOAHUAX b or o6oux IMPOBOAHHUKOB:

aB=tl. gl g sl g sl gl g sl

ah '’ 2b b Arzb’ 27h b
10. 3aMKHYTBIN KOHTYp OXBaThIBA€T MPSIMbIE TIPOBOJIHUKH € TOKamH |1, Io, I3 I ’\ 7
’
u l4. OTOT KOHTYp, HampaBlIeHUe ero 00X0/1a ¥ HAMIPABJICHUS TOKOB yKa3a- / 2
/ oﬁjsi L
oM
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HBI Ha PUCYHKE. YKaXHUTE, My paBHA HUPKYISAIHS BEKTOPA WHIYKIIMH MATHUTHOTO TIOJISI TIO0 ATOMY
I 1

KOHTYpY, A€JIEHHAs HAa MarHUTHYIO IOCTOSIHHYIO thI / My

a) 11-15-15-14 6) S ER PR o B V1 B) 11-1,-213-214 I‘) -l +L+215+21, I[) I1+1,+213+21,4 e) -11-15-213-214

2. B mpoctpaHCTBE MEXIY KOAKCUATBHBIMU JUIMHHBIMH IIHJIMHPAIECKUMH KaTo-
JIOM ¥ aHOJIOM CO3/]aHO OJIHOPOJHOE MarHUTHOE ToJie B, mapamienbHOe UX OCH.

Mex 1y aHOOM M KaTOJIOM MPHIIOKEHO MpsAMOoe Hanpsbkenue U , mpuBogsiee K
MOSIBJICHUIO aHOTHOTO ToKa | B memu. BriGepute npaBuiIbHOE YTBEPKICHUE: 1

a) BeIMYMHA TOKa | oJuHAKOBA MPH JIFOOBIX 3HAYCHUSAX WHIYKIIUA MarHUTHOTO
nonsa B T
0) ¢ yMEHBIIICHUEM BETUYMHBI UHIYKIIMX MarHUTHOTO oyiss B BenmnumnHa Toka |

MOHOTOHHO YMEHBIIIAETCS, I
B) C POCTOM BETUYMHBI MHIYKIIUM MarHUTHOTO nojisi B Benmmuuna Toka | Heor- A
paHUYEHHO BO3PaCTaeT;

r) BeqMuMHa Toka | mpu HEOOJBIINX 3HAYEHUSX MHAYKIIMH MarHUTHOTO 1oJjs B
MOCTOSTHHA, a 3aT€M HAaYMHAET MOHOTOHHO YMEHBIIATHCA JI0 HYJSI C pocToM B ;

Ug

3. Ha pucyHke moka3aHbl JIMHUK BEKTOpa HanpspkeHHocTH H MarHutHOrO mo- | A l/ P / Hi/ ~
JIsl Ha TUIOCKOW TPAHUIIe ABYX OJJHOPOJIHBIX MAarHETHKOB C MATHUTHBIMH PO~ M [

HUI2EMOCTAMH W1 =3 ¥ o = 2. [IpoeKumu 3Toro BekTopa Ha HopMaibHoe Ha- M2 " 7 74
MpaBJICHUE N K TPAHUIIE C PA3HBIX CTOPOH OT I'PaHULbI paBHbI H1, U Hon. Toku ) )
MIPOBOJMMOCTH Ha FPAHULIE Cpell OTCYTCTBYIOT. Uemy paBHa BenuuuHa Hop, ecniu Hin =4 A/m?
a) 1 A/m 6) 1,5 A/m B) 2,67 A/m r)4 A/m o) 6 A/m €) Ipyroi oTBeT

4. Jluvann vHOYKOUU B 0gHOPOIHOTO MAarHUTHOTO MOJIS NEPIICHANKYIISPHBI KPYTOBO-
MY 3aMKHYTOMY MIPOBOISAIIEMY KOHTYPY (CM. pUCYHOK). Bennuuna B mMeHsieTcs co

BpeMeHeM t 1o 3akony B =B, —3-1%, rie f —nosoxkuresnbHas KoHcTanTa. [Ipu sTom

B KOHTYpP€ BO3HHUKAET TOK, BETUUYHHA KOTOPOTO U3MEHSIETCS CO BpEMEHEM t 10 3aKOHY l & l ¢ lg
...... Y KOTOPBI{ HampaBJlieH ...... (BIOEpUTE IPABUILHOE YTBEPKACHUE, TIe

C, u C, —10J0XXHUTENbHbIE KOHCTAHTHI):

a) | =C,-C, -t, no yacoBoii crpeike; 6) | =C,-C, -t, npoTuB 4acoBO} CTPEIKY;

B) | =C,, nmo yacoBoii cTpenke; r) | =C,, npoTuB 4acoBo# CTpeKy;

n) | =C,-t, mo 4acoBoii cTpernke; e) | =C,-t, npoTuB 4acoBOM CTpENKH;

5. JInst 3NeKTPUIeCcKoro KojaedaTeabHOro KOHTypa H300pakeH rpaduk q, K
COOCTBEHHBIX 3aTYyXaIOIIUX KOJCOAHUH 3JICKTPUIECKOTO 3apsiia Ha KOH- 2,72)

JICHCATOPe, ONUCHIBACMBIH ypaBHeHueM  ((t) = Ae " sin (ot +¢) (cm. H---

pucynok). OnpeaenuTe BEIUYUHY JIOTapu(PMUIECKOTO IEKPEMEHTA 3aTy- ol ﬂ/[\/\
XaHug konebanuii 0 (Joraprudm OTHOLICHUS AMILTUTY/bl B HAaYabHBIHA U 1 U 2\ 3VY e
MOMEHT BPEMEHH K aMIUIUTYIC Yepe3 epro):

a)0,25; 6)1; B)0,333; 1)0,167; n) 0,5; e) 0,667;

6. [Tpu pazomkHyTOM Kitoue “K” nukinyeckas 4acToTa COOCTBEHHBIX 3aTyXalo- K R c
IIMX KOJIEOaHUH B KOHTYpe, N300pa)keHHOM Ha pUCYHKe, OTpeAessiach mapaMeT-
paMu o, = 1/«/ LC u B=R/2L. Kmou “K” 3aMKHyH. L R

Bribepure npaBuiibHy0 GopMyTy HUKIMYECKONW YaCTOThI COOCTBEHHBIX
3aTyXaroluX KojaeOaHui B JAaHHOM KOHTYpE MOCIe 3aMbIKaHHs KIToYa:
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7. B anexTpuueckuil KojiedaTeabHbIM KOHTYP C aKTUBHBIM CONPOTHUBIIEHUEM R C

R, émxocthio C 1 MHAYKTUBHOCTBIO L, 1300paskeHHBIN HAa pPUCYHKE, BKIIIO- i‘- il ?wsucos(cot)
YEeH M0CJIeI0BATEIEHO MICTOYHUK IIEPEMEHHOIO TOKA C aMILIUTYION €, U C

TaKOM Y4aCTOTOM @, 4TO aMIIMTyAda MaACHUA HAIIPSAKCHUSA HAa KOHACHCATOPC C JOCTUTI'a€T MaKCH-
MaJIbHOM pe30HaHCHOM BennurHbl. EMkoCcTh C mepeMeHHOr0 KOHEHCATOpa YBEJIMUUIIU B 2 pasa.
Uto Hamo cienaThk ¢ mapaMeTpaMH KOHTYpPa, YTOOBI PE30HAHCHOE YBEIMYCHHE aMIUTUTY/IbI MTaICHUS
HaIpsDKEHUS Ha KOHJIEHCATOPE MO-TIPEXKHEMY HAOIIOAAIOCh MPU TOM YK€ 4acTOTe M:

a)u R, u L yBenuuuts B 2 pasa; 0) R yBennuuTth, a L ymeHbuTh B 2 paza;

B) L yBenuuutse, a R ymensmnth B 2 pasa; r)u R, u L ymeHpmuTh B 2 pasa;

1) 00JIbIIIE HUYETO HE MEHSATH; €) HeT MPaBUIILHOTO OTBETA;

8 HaHpﬂ)KeHHOCTB MarHMTHOTO TIOJIS TNIOCKOM 3HeKTpOMaFHI/ITHOI/I BOJTHBI IMEET BH]T z
H=kH COS(a)t +k X). Toraa HaNpPsKEHHOCTH E 5IEKTPUYECKOTO OIS ATOH BOJI- ATy
HBI UMEET BUJL (i , j, k — OpPTHI JIEKApTOBOI CUCTEMBI KOOPJUHAT): x> R

3

a) —j E,cos(wt+kX);  6) ll<Eocos(a)t+kx); B) —k E,cos(mt+kx);

r) jE,cos(wt+kX);  x)HeT npaBHIBHOrO OTBETa;

9. Bennunna amrumatyapl BekTopa [[IOMHTHHTA 37I€KTPOMarHUTHON BOJTHBI, PACITPOCTPAHSIONICHCS B
Bakyyme, paBHa J,,, =1 Jlx/mM’c. U3sectHo, uto &, =8,85-10 “ d/™m; g, =1,257 -10°T'n/m . Be-
JUYMHA aMIUITMTYIbl HAPSHYKEHHOCTH MarHUTHOTO TOJISI STOW BOJIHBI paBHA!

a) 2,65-10°A/m; 6) 377 A/m; B)1A/M; T)6,64-10°A/M; n) 19,4 AlM;

€) HEeT MPaBWJIHHOTO OTBETA;

4 cemecTtp

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BOIIPOCOB JI1 OLleHKU ¢)OPMHPOBAHHOCTH KOM-
nerennuu OIIK-8 (koHTpoMpyeMblii HHIMKATOP JocTH:KeHUs1 KomneTeHnun OITK-8.1)

1. Ha ToHKYIO TUIEHKY M3 ITPO3PAaYHOro MaTepuaia ¢ mokazareieM Benuii ceeT
MpeIOMIICHHUS N, HAXOSAIIYIOCS B BO3MIyX€, MaJIaeT CBEpXY OENblii CBET. by }J bbb
[Ipu 5TOM Ha MOBEPXHOCTH IUICHKH HAOMIOIAI0TCS HHTEePPEPEeHIINOH- s A

s” # " ” n+~

HbI€ 1MOJIOCHL. [[BeTOBas Okpacka ydacTka KakJI0i U3 OJI0C MEHSETCS B
HaIpaBJICHUHU CIIPaBa HAJIEBO, yKa3aHHOM CTPEJIKON Ha PUCYHKE CIEeIYIOIINM 00pa3oM (BeiOepure
OTBET): a) 3eJIeHass— CUHAS—KeNTas—OopaHKeBas;

0) 3eneHas—KeNnTas—OopaHKeBas—KpacHas; B) OpaHXeBasi—KeNTas— CUHSAI—3eTeHas;

T) XKenTas— roaybas— 3e1eHasi— CHHSIS; 1) KpacHasi—OpaH)KeBasg—KeITass—3elIeHas;

€) HaOroIarTes Yyepeayromuecs 6enpie 1 TEMHbIE TIOJOCHI;

. . e CBET)L # N

2. MOHOXpOMaTI/I‘-IeCKI/II/I CBECT C JJIMHOHU BOJIHBI A PacpoCTpaHACTCA B N l i/ l lf ¢ »lr 1(,,|y/
CTCKIJIC C ITOKA3aTCJIEM IIPCIIOMIICHHU A n= 1,5 " maac€T HOPMAJIbHO Ha e d

TOHKYK BO3IYLIHYIO TIPOPE3b-TIPOCIONKY TONIIUHEI d. YClIoBUEM HH- {

Tep(bepeHLlI/IOHHOFO MakKCuMyMa Uil OTPAKCHHOTO OT IPOPE3U CBCTA

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

BO3AYyX
CcTEKNo ~» N ~ “]
~”

“” ”
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a) 2dn=2mx; 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 qudpakunon- a) I 6) I

HYIO PELIETKY [1aJaeT

MOHOXPOMaTUYECKUI ® T ¢
cgerT. [IpaBunpHOM 0 0

KapTUHOM pacripejie-

B) I
JIEHUSI HTHTE€HCUBHO-

I r)
CTH | cBeTa, Ipo-
LIE/IIETo 3a peleT- P P
KY, OT yIJla OTKJIOHE- 0 0
HUS ( OT HaNpaBJIEHUS MAJAIOIEr0 cBeTa OyneT (BhIOepUTE MPaBUIBHBIN PUCYHOK):

4. Ha nudpakiroHHYI0 pelIeTKy najaer Oeblii CBeT co BCeMH JuinHaMu BoJiH. Ha skpane, pacno-
JI0’)KEHHOM 3a TU(paKIMOHHON peIeTKOM, BOJIN3H LIeHTpa O MHTep(EpPEHIIMOHHONW KapTHUHBI Ha-
OJII0JAI0TCS MAKCUMYMbI OCBEILIEHHOCTH (CEKTpbl m—ro nopsiaka). C yBelIndeHHeM Mopsiaka
crieKTpa m (BbIOEpUTE MPAaBUIBLHOE YTBEPKJIEHUE):

a) ero MIMPUHA PACTET, a IPKOCTh OCTAETCS HEM3MEHHOMN

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

I') €ro IMHPHHA U SIPKOCTh YMEHBIIAIOTCS

1) ero MIHpPHHA YBEITHYMBACTCS, a SPKOCTh YMEHBIIACTCS

5. MoHOXpOMaTHYECKUH CBET C JJIMHOW BOJHBI A TIaJaeT HOP-
MaJbHO Ha IIOCKYIO Mperpaay ¢ Mpope3aHHbIM OTBEPCTUEM pa- = ¢ 0
auyca I (CM. PUCYHOK). 3a IIPerpajioi Ha ylaleHuu | yCTaHOBICH /
napajuieNnbHbIi 3kpaH. UToOBI B LIeHTpe 3kpaHa 0 u3-3a Audpak- -

LMY CBETA Ha OTBEPCTUHU HaOII0aCs AUPPaKIIMOHHBIN MAKCUMYM
OCBEILIEHHOCTH, PACCTOSIHKE | JTOJHKHO OBITH PaBHO (BbIOEpUTE nperpaga aKkpaH
MIPaBUJIbHBIN OTBET, Ie M- L[eJI0e YHUCIO0):

r2 | (2m+1)r? 2mr? r2 (m+%)r2 .

; F)T; Il)m; e)T.
(0]

) 6) —;

2

B

k(m + y ) 2ma A
2

6. Ha IIyTH J1yda €CTECTBEHHOI'0 CBETA C MHTCHCUBHOCTBIO |0 YCTaHOB-
JICHBI IBC INIACTUHKU U3 TypMaJINHA. Ilocne IMPOXOXKACHHU S IIJIACTUHKH (T
1 CcBeT NOJHOCTHIO MJIOCKOMOJIAPU30BaH (cM.pucyHOK). [Inactunka 2 I,
BHAYaJIC YCTAHOBJICHA TAK, YTO HC IIPOITYCKACT CBCTA. Ha xakoi yroa ¢
HaJ0 MocJie 3TOro noBepHyTh och O'O' BTOPOH MIACTUHKU 2 BOKPYT
HaIlpaBJICHU paCIIPOCTPAHCHUA JIyda CBCTA, yTOOBI OHA CTaja npoIyc-

KaTb CBET C MHTEHCUBHOCTBIO |5 = | / 47?

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

1
(@]
7. ECTeCTBEHHBII CBET ITaJacT Ha CUCTEMY U3 JIBYX IOJISIPU3aTOPOB

I1; u I, ocH MPOMYCKaHKsT KOTOPBIX CKPEIIEHBI 101 yriaom 90°.
Me:x 1y HUMH OMEIAIT TpeTnuid nossipusatop Iz, ocs npomycka-

HHUA KOTOPOTO COCTABJIACT YIroJl O = 450 C OCBIO MPOITYCKAHUSA TICP-
BOT'O MOJIApU3aTOpPa (CM.pI/ICYHOK). HMHTEHCUBHOCTD CBCTA, IIPOo-
meamero 4e€pe3 CUCTEMY U3 TPEX NOJIAPU3aTOPOB OKA3aJIaCh paBHOﬁ
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|. Yemy paBHa MHTEHCUBHOCTB | nazjaromiero Ha cucreMy cBera (yKa)KMTe IPaBHIIbHBII OTBET):
a)l; 6)v21; B)21; 1)2J21; n)8l; ¢ 8J/21; x)161; 3)apyroii otset;

8. IlepBoHAYANBHO C €IUHHIIBI TOBEPXHOCTH aOCOIIOTHO YEPHOTO Teja UCIYCKAIOCh TEIIOBOE M3-
JyyeHue ¢ MOImHOCThIO Pg = 300 BT. 3areM MOIIHOCTH 3TOr0 U3JIy4eHHUs BO3pOCia 10 BETUYUHbI

P =1200 Br. Omnpexnenure, BO CKOJIBKO Pa3 M3MEHUIIACH IIPU 3TOM JIMHA BOJIHBI, HA KOTOPYIO MPH-
XOAMUTCSI MAKCUMYM TEIUIOBOTO M3JTy4CHUS:

a) yMeHblInUaach B 16 pa3;  0) ymeHbIIMIAch B 4 pa3a;  B) yMEHbIINJIACh B 2 pa3a;

r) ymeHbluiacs B 1,41 pas; 1) HE U3MEHUJIach; e) yBenuumiach B 1,41 pas;

’K) yBENIMUYMJIach B 2 paza;  3) yBEJIMYMIIACh B 4 pasa; W) yBenuuuiach B 16 pas;

9. AGCOJIOTHO YepHOE Telo uMeo (GopMy Irapa. 3aTeM ero 00beM YMEHBIITUIHN B 8 pa3, YMEHbIIIUB
pa3mep nuamerpa B 2 pasa, a TeMriepatypy | yBenuuuiu B 2 paza. Onpenenure, BO

CKOJIPKO pa3 U3MEHHUJIACh BEJTMUMHA SHEPTUHU TETJIOBOTO U3ITyYEHHS, HCITYCKaeMOT O g
JAHHBIM TEJIOM TI0 BCEM HAIPaBJICHUSM 32 €IMHHILY BPEMEHH: vy oy
a) yMeHbIlIUIach B 16 pa3;  0) yMeHbIINIACch B 8 pas; B) YMEHbIINIACH B 4 pa3a; 2 1
I') yMEHbILINWJIACh B 2 pa3a; J1) HE U3MEHWJIach;  €) yBEIWYWIAch B 2 pa3a;

) yBeITMUYMIach B 4 pasa; 3) YBEJIUYHIIACh B 8 pas; 1) yBemM4miIach B 16 pas;

10. Berbepure npaBUIIbHBINA TpapyK 3aBUCHMOCTH MAKCHMAaJIbHO BO3MOXKHOM BEITMUNHBI CKOPOCTH
V' BBIOMTOTO M3 METalIa dIEKTPOHA OT BEMIMHEI dHeprun  Ey, manaromnero na merait ¢poTona

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

11. I'padku 3aBUCUMOCTH MaKCUMAaJIbHO BO3MOYKHOM KMHETHYCCKON SHEPTHH
AJIEKTPOHOB, BBIOUTHIX U3 JIBYX METAIIOB “1” 1 “2”, OT 4aCTOTHI v MaJarOIINX
(OTOHOB UMEIOT BU, N300paKeHHbIN Ha pUCYHKe. BpibepuTe npaBuibHOE yT-
BEpIKJICHUE:!

a) yroJ HaKJIoHa 000UX rpaUKOB K OCH v JUIsl pa3HBIX METAJIJIOB JIOJKEH ObITh Pa3IN4HbIM;
0) st JTFOOBIX MeTaIIOB “1” 1 “2” rpaduKu AOJHKHBI COBIIAATh

B) paboTa BBIXOJIa MJIEKTPOHA U3 MeTallIa “1” GoJible, 4em u3 Meramia “2”

') paboTa BBIX0/1a AJICKTPOHA M3 MeTajuia “‘1” MeHbIle, ueM U3 MeTtayuia “2”

ipu hoTodrpdexre:

12. 13BecTHO, YTO Eq) —3HEPTUsl KaXI0r0 U3 MaJarIINX Ha MeTauT POoTOHOB, A - paboTa BBIX01a

QJICKTPOHA U3 3TOIr0 METajljia, E pa — MAKCUMaJIbHO BO3MOXHOC 3HAYCHUEC KUHETHYCCKON OHCPIruu

K
ANIEKTPOHA, BEIOUTOTO N3 Metaiia; h—nocrosHuas [lnanka; € -ckopocts cera. [Ipu sTOoM 271€K-
TPOHBI IIEPECTAIOT BBUICTATH M3 METAJIJIA IPU YBEIMYEHUHN JTHHBI BOJHBI M3IAI0IUX (POTOHOB JI0
BEJIMYHUHBI (BBIOEPHUTE MPABUIIbHYIO (HOPMYITY):

B L P YL L L B WL P O L
Eq) _— A E(b —Em E(Jp -A
E E; +E E: +A
&) h=—2: ) x=ﬁ; 3) xzi; M) A= Ry o 0T
ch ch 2nch ch ch
13. ®orous! “1” ¢ AIUHON BOIHBI A HAJAIOT HA HOKOSIIUICS DIIEK- 3

TPOH. B PE3YIbTATC KOMIITOHOBCKOTO PACCCAHUA TAKUX (bOTOHOB oT

"\,/'\/\f\f\,/1‘9 . 2
" VA VAVAVLAW S

AV Avava ey

4 ANEKTPOH
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AIIEKTPOHA pa3ieTaroTcst POTOHBI “27, “3” u “4” ¢ IMHAMH BOJH A2, A3 ¥ A4 COOTBETCTBEHHO (CM.
pucyHok). HamMeHbIIYI0 JTHMHY BOJHBI A ©MeeT HOoToH (WiaH (GOTOHBI):

a)l; 0)2; B) 3; r) 4; n) 1lu?2; e) 1l ud4;

) BCE (POTOHBI UMEIOT OJAMHAKOBYIO A;

14. Jlazep ucnyckaet 3a enunuily BpemeHu N (oToHOB ¢ ouHakoBOM yactoTol v. Jlyy sa3epa na-
JIa€T Ha 36pKaJIbHYIO I0BEPXHOCTb. J[aBlieHHE, KOTOPOE OH OKa3bIBAET HA IIOBEPXHOCTD:

a) mponopuuoHanbHo N u He 3aBuCHT OT VvV 0) mponopuuoHansHo N/v - B) mponopuuoHaisHO Nv
I) MPOMOPIUOHANBHO V 1 He 3aBucuT oT N 1) mpornopironaibHo v/ N

¢) nponopiuonansHo 1/(Nv)

15. Kunernueckue sHEpPruy HEPENSATUBUCTCKUX IIPOTOHA M OL — YaCTHIBI (PO aTOMa reiHs) O1H-
HAaKOBBI. YKa)XMTE€ BEPHYIO BEJIMYHHY OTHOLIEHUS Af / App AMHBI BOTHBI Ie Bpoiiis o —9acTh-

bl K JUTMHE BOJIHBI JIe bpoiisa npoToHa:

Al 6)V2: B2 0B w4 5l 1,

1. 1. 1
e)ﬁ, E, 3)\@’ I/I)4,

IlepeyeHb KOHTPOJIbHBIX 3aJaHUI M (MJIM) BOIPOCOB /IJIsl OLIEHKHU ¢(pOPMHPOBAHHOCTH KOM-
nereHuun OIIK-8 (koHTposupyemblii uHANKATOP H0ocTHReHUsI KomneTeHnuun OITK-8.2)

1. DKcriepuMEHTaIBHO ONPEACIISisi KOOPAUHATY X MUKPOYACTHUIIHI TIOOMBAIOTCS MPEISITHHO TOYHOTO
U3MEPEHHUs, IIPH KOTOpoM e€ HeonpeneneHHocTh A, X — 0. Ilpu 3ToM HeonpeaeneHHOCTh BETHYH-

HBI TPOCKITUM UMITYJIbCa JAHHOM YaCTHUIIBI HA OCh X (YKaXXUTE MPAaBUILHOE YTBEPKACHHE, T
h=1,055-10"34 ik -¢):
a) Aypy —0; 6) Aypyx —h; B) A, Py >, r) Aypy >h/2;

1) TOYHOCTH u3MepeHust A X — 0 Hemb3st JOOUTHCS B IPUHIIKIIE;

2. MI/IKpO‘IaCTI/II_Ia HaxXoIUuTCd B CTAlIMOHAPHOM INOTCHIMWAJIBHOM II0JIE, B KOTOPOM MMEET IIOTCHII 1~
AJIbHYIO SHCPIrUio U (X) , 3aBUCAIIYIO OT OI[HOI71 KOOPpAWHATEHI X. ITonnas OHEPI'Hs 4aCTHUILBI paBHA E,

a e€ COCTOSIHUE OTIMCHIBAETCS BOJTHOBOU (PyHKIIMEH \|/(X) . Ecim h=1,055-10"* Jx-c, To Mmaccy

M YacTHULbI MOXXHO BBIYUCIUTH U3 COOTHOIIICHUSA (YKa}KI/ITe HpaBHJ’IBHBIfI OTBCT)Z

. h2 dzw(x); 6 m_ 2(E—U(x))d2w(x);
2(E-U(X))y(x) dx2 h2y(x)  dx?

5 m= h? dzw(x); B m= h®y (x) ;
2(U(x)-E)w(x) dx2 2(E-U(x))-d?y(x)/d x?

om 2U-B) v H()

h2y(x)  dx? 2(U (x)—E)-d?y(x)/dx?’
3. BonHoBast hyHKIHS \V(X) = AeXp(ikX) , rine A v K — oCTOssHHBIE BEIUYMHBL, | — MHUMAas €JUHU-

113, ONUCBIBAET COCTOSIHUE MUKPOYACTHLIBI B TOM CIlIydae, Korja €€ MOTeHIMaJIbHAs SHEPTUS UMEET
BUJ (YKaXXUTE MPABUIbHBIN OTBET):

a)U=kx2/2; 0) U =kx; B)Uzconst-exp(—kxz); r)U=0; x) U =const-exp(ikx);

e) HECT IIPABUJIBHOT'O OTBECTA,
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4. CocTOsIHME MUKPOYACTHULIBI, ABMXKYIICHCS B OTPaHUYEHHOM I[EHTPAIbHO -CUMMETPUYHOM TI0JIE,
OTIMICBIBACTCS BOJHOBOW (DYHKITHEH \p(r) = Ar2, rae A — KOHCTaHTa, a I — pacCTosTHUE JI0 LIEH-

TpadbHOH ToOukH. OTHOIIEHUE TUIOTHOCTH BEPOSTHOCTH OOHAPYKEHHSI YACTUIBI B TOUKE C KOOPIH-
HATO# I K IIJIOTHOCTH BEPOSTHOCTU €€ OOHAPYKEHHUS B TOUKE 9 PABHO (yKa)KMTE IPaBHIIbHBIN

OTBET):
; 6 ; 4 ; 2 ; 2 ; 4 ; 6
2 2 2 1 1 1
a|l—|; 0|—|; B) | —| ; ) 1; nl—1: e©e|—|; x| —|;
n n N ) ra ra

3) HET NPaBUIBHOIO OTBETA,

5. Eciu panuyc N-it 60poBCKOi 3JIEKTPOHHOM OPOUTHI B OJTHOAIEKTPOHHOM aTOME PaBEH YEThIpEM

paarycaM mepBoii OOPOBCKOM OPOUTHI, TO OTHOIIIEHUE ‘Ll‘ / ‘ Ln‘ BEJIMYMHBI MOMEHTA UMITYJIbCA

OJICKTPOHA, HAXOJAICTOCA Ha HepBOfI Op6I/ITe K BCIIMYMHE MOMCHTA UMITYJIbCA SJICKTPOHA, HAXO0-

Jsiierocst Ha N-i opOuTe, paBHO (YKaKUTE MPaBUIIbHBIA OTBET):
a) 0,125; 0) 0,25; B) 0,5; r)1; n) 2; e) 4; x) 8;

6. Ha pucynke cxemMaTu4ecku N300pakeHbI CTallMOHAPHBIE OPOUTHI aTOMa
BOJIOpO/JIa coryiacHo Mojienu bopa, a Takke yciI0BHO M300paeHbl EPEXO/IbI
AJIEKTPOHA C OJHOM CTallMOHAPHOM OPOUTHI HAa JPYTYIO, COMPOBOKAAIOIINECS
ucnyckanueM (potoHa. ITu nepexopl JaroT crieKTpaibHble cepun Jlaiimana,
banemepa, [Tamena u T.11.

Haubonpmemy uMiynbcy ucnyimeHHoro ¢goTtoHa B cepuu Jlaiimana
COOTBETCTBYET CJIECAYIOINN IEPEXO] U3 T€X, YTO NPUBEICHBI HA PUCYHKE:!

a) N=3-n=2; 0) n=5-n=1; B) Nn=4-n=3; 1) n=5-n=2;

n) n=2-n=1; e) N=5-n=3;

7. [lepexo anekTpoHa ¢ OOPOBCKOM OPOUTHI € TIIABHBIM KBAaHTOBBIM YHCIIOM N Ha OPOMTY C TJIaB-
HBIM KBaHTOBBIM YHCJIOM N’ B aToMe BOJIOPOJia COOTBETCTBYET JIMHUU OJTHOW U3 CIIEKTPAIbHBIX
cepuit m3iydenus. [Ipu aTom mepexoqy N=o00—>N'=2 COOTBETCTBYET CICIYIONIAs JJTMHA BOJIHEI
M3JIy4eHHS A (BBIOCpUTE NMPABUIBLHBIN OTBET):

a) MUHUMaJbHas A B cepuu JlaiimaHa; 0) MuHMMaJIbHas A B cepuu baabMmepa;

B) MUHMMaJIbHas A B cepuu [lamieHa; I') MaKCUMajibHas A B cepun JlalimaHa;

1) MakcuMmaibHas A B cepun banbmepa, €) MakcuMalbHasi A B cepuu [lamieHa;

8. MukpouacTuiia, HaXoASMIAsACs B OJTHOMEPHOH MPSIMOYTOJIbHON OTCHIIMATBHOM SIME U

IIUPUHBI @ C OECKOHEYHO BLICOKMMH CTCHKaMM, IICPEXOJUT HA OCHOBHOﬁ, CcaMBIi HU3KHI
paspemeHHbIﬁ SHCPFGTI/I‘IGCKI/Iﬁ YPOBCHDb C pa3pCHICHHOTO YPOBHA 3HCPI'UH, JICKALICTO

HCIIOCPCACTBCHHO HAJl OCHOBHBIM. HpI/I 9TOM HCITYCKACTCA (bOTOH C HHKHH‘ICCKOﬁ qacCTo- m
TOH . Maccy qaCTUIIbI M MOXXHO HaWTU U3 COOTHOIICHUS (YKa)KI/ITe BepHHﬁ OTBCT, I'Ac

=t

h = h/2n—nocrosianas [Tnaunka): o
n°h 3n’h . B n_zh ") 3n2h_ 0 2n2h_ 0 3n°h _— 4n2h.
20L% 4ol? ol?’ ol? ol? 20L2 " ol?

a) 0)

9. MI/IKpO‘-IaCTI/II_Ia C Maccol m HaxOJHTCS B O,[[HOMGpHOfI MOTEHIIHATBLHOMN AME, UMCA IOTCHIIUAJIb-

Hyto sHepruto U =k X2 / 2, rae K =const, u MOKET UMETh TOJIBKO AMCKPETHBIC Pa3pelICHHbIC 3HA-
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yeHus sHepruu Ep , rie N—riuaBHoe kBanToBOE 4nciio. C pocToM yncaa N pacCTOSTHUE MEXTY CO-
CEIHUMHM pa3pelIeHHbIMU ypoBHAMHU 3Hepruu AE = E 1 —E, (ykaxure BepHOE yTBEpKACHUE):

a) CTPEMHUTCS K HYJIIO; 0) HE U3MEHSIETCS;  B) YMCHBIIIACTCS; T') YBEJIMYUBACTCS;
1) YBEJIMYUBAETCA U CTPEMUTCS K HEKOTOPOMY IIpeiesly;  €) YMEHbIIACTCS U CTPEMUTCS K HYJIIO;

10. Bce paccmarpuBaeMbie 10I000JI0YKY aTOMa ypaHa 3aMoJIHeHbI 3JIeKTPOHAMHU MOJTHOCTHIO. Np
— yucIio 3ekTpoHoB B 5T —mogo6omouke, a Ny — 4nciio 37eKTpOHOB B 2S — 1101000109Ke. YKaXKH-

T€ MPABWIBHYIO BEJIMYUHY Pa3HOCTH N;— N, :
a)l; 0)2; B3, 14, m)6; €7, k)8 3)9; m)10; k)12; m) 14; wm)15; n)l16;

26. Ykaxxkure, Kakas 4aCThb aTOMHBIX sJIep PaJIMOAKTUBHOTO BEIECTBA paclajaeTcs 3a BpeMs, paB-
HO€ TPEM MepHoJaM MoJTypacnaaa:
1

1 2 3 3 7 3 1 1 1 o
a)=; 0)=; B)=: 1) =; —:> e)=: K)=;3)=; H)=; K)=, I O# OTBET;
)3 0L B D5 D 9 W35 Wi K )y
11. (Y) B pe3ynbrare saepHBIX pacmagoB UCIYCKAIOTCS YaCTULBL: 1) Q-M3IIydeHns ¢ Maccoit M ; 2)
p-msmydeHus ¢ Maccoi Mg; 3) y-M3MydeHns ¢ Maccoi M, ; 4) HEHTPOHBI ¢ Maccoit M, . Hazo pac-

CTaBUTh MACCHI YaCTHI] IAaHHBIX H3TyICHUH B MOPAIKe BO3pacTaHUA (YKOKUTE OTBET):

a) M, <My <Mg <My; 0) My<m, <Mg<mMy; B) My<m, <Mg<m,;
r) m <mg<m,<my; g m <mg<my,<my; €)M, <mg<m, <mp;
K) My <Mp <Mg <m,;  3) M, <My <M, <Mg;

12. TloctostHHAs TU(PAKITMOHHONW PEIIESTKN paBHA 2,3 MKM, a JIJTHHA BOJIHBI MAJIAIOIIET0 HA PEIIeT-
Ky HOPMaJIbHO MOHOXpOMaTH4YeCKOro cBeta paBHa A=500 HM. CrieKTp KaKoro MaKCUMAaJIbHOTO I10-

pAIKa Mmax MOKHO HAOMIOAATh 3a PEIICTKON (BRIOEpUTE MPABUIIBHBINA OTBET):
a)l; 02, B3 D4 w5 €6, w7, 3)8;

13. ToueuHbIl KCTOYHUK MOHOXPOMATHYECKOTO CBETA C JUIMHOW BOJIHBI A Ha-
XOJMTCS Ha PACCTOSIHUU @ OT HETPO3PavyHON TUIOCKOH Tperpaibl ¢ Mpope3aH-
HBIM B HEW KPYIJIBIM OTBEPCTHEM pajuyca I. 3a mperpajoi Ha TaKOM e pac- §
CTOSIHUM @ YCTaHOBJICH MapaJuIeibHbIN el 3kpaH. [Ipu aToM paccrosiHue a
UMeeT HAuOOJIbIIYI0 BO3MOKHYIO BEJIMYUHY JIJISl TOTO, YTOOBI B TOUke O
aKpaHa (JIexalel, Kak 1 ICTOYHUK CBETa S, Ha OCH OTBEPCTHsI) HAOII0MasICs
TU(PaKIMOHHBI MUHUMYM OcBelieHHOCTU. YToOb! B Touke O Habmromancs cocequuil audpakim-
OHHBI MAaKCUMYM MEHBIIETO MOPSAKA, JJTUHY BOJHBI MOHOXPOMATUYECKOTO CBETA HAJIO:

a) yBEIMYUTh B 4 pa3a; 0) yBeNMYuTh B 2 pa3a; ) yBEIMYUTb B /2 pas;

I') YMEHBIINTD B 4 pa3a; ) yMEHBLIUTD B 2 pa3a; €) yMEHBIIUTE B /2 pa3;

14. T'paduk 3aBUCHMOCTH MaKCHMAaJIbHO BO3MOXHOTO 3HAYCHUSI KUHETHYCCKOU A E .,
SHEPTHUH SJIEKTPOHA, BEHIOUTOTO U3 META/lIa, OT YaCTOTHl v Taaafonux (GOTOHOB
n300pakeH Ha pucyHke. [ToctosHayro [Tnanka HamIo0 UCKATh O GOpMYyIIe:

a) h=arctga; 6) h=ctga; B) h=tga/2; 1) apyras popmyina;

o V
15. ®otoH C HMIYIECOM Py PACCEHBACTCA HA IOKOSIEMCA JEKTPOHE HOJ P, p—
yrioMm 0 = 120° k nepBoHaYaJIbHOMY HAaIPABJICHUIO JBIXKEHUS M UMEET MOCe N NANAArs A
paccesHUs UMITYJIbC P2 (CM. PUCYHOK). BennunHy KOMITOHOBCKOM JUTMHBI j%ffjf 5
BOJIHBI 2JIEKTPOHA A MOXHO paccuuTarh 1o opmysne (yKaKuTe MpaBUIbHBIN

otBert, rae h — nocrostnnas [1nanka):
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g) 2(PP2). g S(P=Pp).  py A(PmPe). oy 2(PoPe) . R(PL—P).

b

PLP2 2pp; mpy 3mp, 2p1p;
h(Pz-p), o 20(P=p). o h(Re=p),  y3(Pe—p). ) 20(P2 1)
2p;py 3p1p2 P12 2pp2 P1P2

IlepeyeHb KOHTPOJIBHBIX 3aJaHUI U (MJIM) BOIIPOCOB /1JIsl OLIEHKHU ¢(pOPMHPOBAHHOCTH KOM-
nerenuun OIIK-8 (konTposupyemsblii uHANKATOP H0cTHReHUsI KomneTeHnuu OITK-8.3)

1. Ha moBepXHOCTH TeJla HOPMAJILHO MAJat0T (POTOHBI MOHOXPOMATHIECKOTO S
JIa3epHOTO M3JY4YCHHUs, CO3/1aBasi JaBjieHue P. 3a Bpems At Ha mwiomanky AS AN T

M W
nonanaetr AN ¢oronos. Uemy paBHaA 4acTOTa vV JIaHHOTO M3JIYyYEHUs, €CIIU Te- . N0
JIO TIOTJIOLIAET BCE Majarollee Ha Hero u3inydeHue (yKaKuTe MpaBUIbHYIO V AR
dopmyny, rae h — nocrosinnas [Tnanka, ¢ — CkKOpocTh cBeTa): ~ANASS

CPALAS ChAtAS chAtAS 2CPALAS ChAtAS
a) 2225 6) ) Do S n) )
hAN pAN 2pAN hAN 2pAN
CPAS © ) CPALAS :
hAN At 2hAN

2. YCKOpEeHHasl pa3HOCTHIO OTEHIINANIOB A 3apsDKeHHAass MUKPOYacTHUIIa C MacCOi M Tocie yCKO-
pEHUS UMEET BOJTHOBbIE CBOMCTBA, XapaKTepu3yeMble JUIMHOM BOJHBI Ae bpoitng As. Ykaxure
dbopmMyiy, 0 Kakoi clielyeT BRIUNCIUTD BETUYUHY 3JIEKTPUUECKOTO 3apsia TaHHOW YacTHIbI, €CIIN
h =6,63-10>* JIx-c — nocrosuuas [Lanka:

g h? h? 2057 g 2h?
=B §) N Si Db B o ———;
mh=A¢ MAQ Ay 2MAQ Ay mh=Ag 2mh“A@ MAQ Ay
) HET NPaBUIILHOTO OTBETA;

a)

3. CocrosiHrEe CBOOOHOM MUKPOYACTHUIIBI C MAaCCOH M B ciiydae OJJHOMEPHOTO JBUYKEHUS OTUCHI-
BaeTCst BONHOBOM dyHkimeii y(X)=Cexp(iax), rae C u o— NOCTOSHHBIC BEIMYNHBI, | — MHAMAsT

034

¢IMHHUIIA, TIOJIHAS SHeprus yacTuilbl paBHa E. Ecim h=1,055-1 JIK - ¢, TO TOCTOSTHHYIO O

MOKHO BBIYHUCIIMTH U3 COOTHOILICHUA (onpez[eJmTe " YKAXKUTC OTBCT)Z

\J2mE 1 |2m \J2mE 1 [2m E .
a) o= ; 6 a=——,]—; B)a=- C Doa=="; 1 a=-h]—:
h h\V E h h\ E 2m

4. DIEeKTPOH ¢ MacCoi M U ¢ OTPULATENILHBIM JIEKTPUUYECKUM 3apsiioM —( 00pa3yeT OJHO3JIEK-

TPOHHBIN aTOM BMECTE C SAPOM, UMEIOIUM Maccy M ? M U MOJOKUTENbHBIN 3JIEKTPUUECKUH 3a-
psan +Q. Uemy paBHO OTHOIIICHHE BETUYMH (MOYJICH) ‘El‘ / ‘EZ‘ SHepruu E1 dIeKTpoHa, HAXOs-
IIErocs B IEPBOM BO30YKJIEHHOM COCTOSIHUM, ¥ SHEPruu E» 3JEKTpOHA, HAXOIIIET0Cs Ha TPEeThen

00pOBCKOIi 0pOuTE (YKaKUTE MPABUIBHBIN OTBET):
a)4; 0)1,5 B)3;, 102 m8 €225 k)45 3)9; u)apyroi oTBeT;
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5. MukpouacTuia ¢ MacCoi M HaXOAUTCS B OJTHOMEPHOM MPSAMOYTOJIbHONW NOTEHIIH-
aJIbHOM sIMe IUPUHON L ¢ GECKOHEYHO BHICOKMMU CTEHKaMH. BoHOBBIE QyHKIUH,
OIMCBIBAIOIIME JBA PA3PEIICHHBIX COCTOSHUS YaCTULbI, UMEIOT BUJ

2 . 21X 2 . 4nx
y1(x)= n sin "V (x)= n sin - Benuuuna (MOJIyIb) Pa3HOCTH 3HaYE-

Hul 3Hepruu A E 4acTuipl B 3TUX COCTOSHUAX paBHA (yKa)KUTE NIPAaBUIIbHBIN OTBET,

rae h=h/2n—nocrosunas [lnanka):

n°h? 3n°h? ) 5n°h? ) 7n%h? 9n’h? ) 127%h?
>: 0 > B > T 55 A e R K) —

2mL 2mL 2mL 2mL: 2mL 2mL

a)

6. YkakuTe NpaBUIbHYIO BeMUHHY OTHOIICHNsS Eg/E; sHeprum Tpetbero Bo30yXaAeHHOTO CO-

CTOSAHHA HEKOTOPOTO OAHOMCPHOT'O KBAHTOBOI'O TapMOHHUYCCKOI'0 OCHUIIIIATOPA K DOHECPTHUU IIEPBOTO
BO30Y)KJIEHHOTO COCTOSIHUS 3TOTO OCHMJIIATOPA:
a)3; 0)14/9; B)2; 1)6; n)7/2; e)7/3; x)7/4; 3)5/2; n) 4; K) ApYyrou OTBET;

7. Ha pucyHke yka3aHbl BC€ BOBMOKHbBIE OPHEHTALMU BEKTOPa OPOUTAILHOTO Mar- A z
HUTHOTO MOMEHTA HJIEKTPOHA, HAXOIAIIErocs B OJJHON U3 AIEKTPOHHBIX 110100010~ e >
YEeK aTOMa, OTHOCHUTEJILHO OCH Z, HAIIPaBJIEHHOM BJIOJIb JIMHUM UHIYKIIUY BHEIIHETO

MarHuTHOrO noJisi. YeMy paBHa BeNMYMHA 3TOTO BeKTOpa ( iy —MarHeToH bopa, orm-

penenuTe npaBUiIbHbINA OTBET)?

a) VI5ug; 6) 4up: B) 15u5/4; 1) V12pp: 1) V20pg: o) V30 pp/2;

8. Uemy paBHO OTHOIIEHNE BETUINHBI (MOIYJIS) BEKTOPA OPOUTATHBHOIO MOMEHTA

UMIYJIbCa JIEKTPOHA, Haxomsmierocs B 3d —mo000109ke aToMa K HanOoJIbIIIeMy BO3MOXHOMY
3HAYCHUIO BEITMYUHBI (MOJIYJIsT) TPOEKIIUN BEKTOPa OPOUTATEHOTO MOMEHTA UMITYJIbCA 3TOTO 3JICK-
TPOHA Ha OCh Z, KOTOpAsi HaIlpaBJieHa BJIOJIb JIMHHUI WHIYKIIMHA BHEITHEIO MAaTHUTHOTO TTOJIs (BBIOE-
pUTE IPABUIIBHBIA OTBET):

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

9. O6010YKa MHOTOYJICKTPOHHOTO aTOMa C TJIABHBIM KBAHTOBBIM YHCIIOM N =5 TOJHOCTHIO 3aI10JI-
HEHa JJIeKTpoHaMu. B mocnennelt mogo001049Kke 3Toi 000J0YKH ¢ MAaKCUMAaJIbHBIM 3HaY€HHUEM Op-
OMTAJIBHOTO KBAHTOBOTO YMCia HaxoauTes Ni 3JeKTpoHOB, a B mpeanocienten mogooomnouke — N
3JIEKTPOHOB. YKaXUTE NPaBUIIbHYIO BennauHy otHomeHuss Ny/N :

4 9 9 5 7 16 11 13 12
a) I; 6)5; B)g; r)7; n)g; e) —; X)3; 3)7; ) 3; K)g; n=; M) —,;

5 7

10. [lepuoas! momypacnaga siaep paaloaKTUBHBIX U30TOMOB “1” U “2” paBHBI, COOTBETCTBEHHO, T1
=1c¢ u Ty =4 c. B HauanbHBIli MOMEHT BpeMeHH {p = 0 4ymciio saep 000X U30TOMOB B 00Opasiie
ObLTO 0aMHAKOBO. OmnpenenuTe U yKaKuTe MpaBuibHyt0 BeanunHy otHorneHus Ni/N; , rae N —
YUCIIO siiep NMepBoro u3zorona, a Nz — 4MCI0 sep BTOPOro M30TOINA COXPAaHUBIIUXCS B 00pasie K
MOMEHTY BpemMeHu t =4 c:

a)2; 0)exp(4); B)16; r)exp(-4); M e l; x) /4  3)exp(3); w4 k) U8

m) 1/2; wm) 1/16; H) Apyroii oTBeT;

11. B HayaneHbII MOMEHT BpeMeHH to = 0 B oOpa3siie coaepkanoch No siiep HEKOTOPOTO paanoaK-
THBHOTO H30TOMa ¢ mepuojaoM noxypacnaaa T = 1 c. CoycTs kakoe BpeMmsi B 00pasiie pacnajaercs
15No/16 simep nanHOTrO M30TOMA (OTMPEACTUTE U YKAKHUTE OTBET)?

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

3) 8¢; W) Jpyroi OTBET;
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235
12. Slppo onmoro u3 u3oTonoB ypana U g,™ HMCHBITBIBAET MOCIIEIOBATENBHO CHAYaIa IPOLECC O~

pacnaza, a 3aTeM Ipoliecc 3 —pacnaja 1 npeBpaiaercs B SApo (yKaKUTe IPaBUIIbHBIN OTBET):

a)Raz’; 6)PaZl, ) AcRl, nPuZ; @) ThE; o) Thah ) Paly;

13. B nauanpHbIit MOMEHT BpeMmerH tp = 0 B oOpasiie comeprkanock Ny siep HEKOTOPOTo paroak-
TUBHOTO M30TONA ¢ Iepruo oM noxypacnana T1 = 1 ¢. K Mmomenty Bpemenu t = 3 ¢ 3a cuer pacnana
sqep U30Tona B 00pasiie BbIIenuIochk Temio Q. YkaxuTe npaBuIbHOE COOTHOIICHHUE [T BEIUUCIIE-
HUS BeNMYMHBI E1 dHEpreTHueckoro BbIX0JIa pacmaja sapa JaHHOTO W30Toma:

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

3) 8Q/7No;  u) apyroi OTBeT;

3. OueHo4YHbIE cpecTBA (OLEHOYHbIE MAaTePHAaJIbl) IS IPOBEIeHUS MPOMEXKY-
TOYHOW aTTeCTAlMU 00YYAIOIIMXCH M0 IUCHUILIUHE (MOLYJII0)

2 ceMecTp

IlepeyeHb KOHTPOJILHBIX 3aJaHUI M (MJIM) BOIIPOCOB /ISl OLleHKHU ¢(pOPMHPOBAHHOCTH KOM-
nerennuu OIK-8 (kouTposmpyemblii HHAMKATOP AocTHKeHHsT KommeTeHuuu OTTK-8.1)

1. MarepuanpHas Touka M cBOOOJHO O€3 TPEHUS CKOJIB3HT B MOJIE CHIIBI TSHKECTH 5 3

IO IJIaIKUM CT€HKaM LUJIMHJPUYECKON CUMMETPUYHOM SIMBI U B pacCMaTpUBAaeMbIil A | AB7a
MOMEHT BPEMEHH JIBIKETCS BBEPX 10 HaMpaBiieHUIO K Touke B (A u B - HauBbIC- o
1IMe TOYKH MOJAbeMa). YKaKUTE MPaBUIIbLHOE HAIIPaBJIEHHWE BEKTOPA MOJHOTO YCKO- 1 y5
penus Toukd M (cM.pucyHok): a) 1; 0) 2; B) 3; r) 4; n) 5;

2. MatepuanbHasi TOUKa HAUMHAET BpallaThcs 10 KPYroBoM TpaekTopuu 0e3 Ha- wq)g ~
4aabHOM CKOPOCTH BOKPYT 3aKPEIIEHHON OCH C IIOCTOSIHHBIM YITIOBBIM YCKOPEHH- (| ‘VX
eM € , ¥ IMeeT B HeKOTOPHIii MOMEHT BPEMEHH YITIOBYIO CKOPOCTh BPALICHUS, paB- T a

HYIO . quy B 3TOT MOMCHT BPEMCHH PABHO OTHOIICHUEC a | /a,[ BCJIMYHHBI HOP-

MaJIbHOTO YCKOPCHHUA A, TOYKH K BECTIMYHMHE €€ TaHreHLIMAILHOTO YCKOPCHUA a.l7 ?

1 € . 0 ® &2 1,
a) —; 0) 0’ ; B) =, TI)—; 1) —; © wg?; oK) —; 3) -
£® ) € € ® £

3. Karymka maccet m = 1 kr ¢ paguycoM R =3 M MOXeT Bpaiiarbcsi 1160 BOKPYT R A
OCH CUMMETpPUHU A, IpoXoAsLIel uepes e€ LeHTp, 1100 BOKpYT napajuieiabHoi ocu B, %B
poxoAsIIeil yepe3 kpail 000/1a KaTylKu (CM. pUCYHOK). MOMEHT MHEPLUH KaTyIIKU

OTHOCHTENLHO OCH A paBeH | =3 xr-m?. UeMy paBeH MOMEHT HHEPLUHU |y OTHOCHTENBHO ocu B?

a) 4 kr'M%,  6) 6 kM B) 8 kM’ 1) 10 kM g) 12 kr'M?; €) 18 koM’

)K) HET MPaBUJIBHOI'O OTBECTA,
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4. IInanera Maccoi M JBMXKETCS IO SJUTUNTUYECKON OpOuTe, B OJTHOM U3 (POKYCOB % m

\4
KOTOpOii HaX0UTCs 3B€31a Macchl M. T —pajmyc-BeKTOp MIaHeTsl, I =4 -10% xn, 'A

r,=6 110® xum (cM.pucyHOK). BenruuHbl CKOPOCTH IIJIaHETHI B HanboJiee yaaneH- va
HOM 1 Hanbosee ONM3KOIl K 3Be3/1e TOUKe OPOUTHI PaBHBI, COOTBETCTBEHHO, Vo =24 KM/C U
Vv, =36 kwc. Torna oTHOWeHUE [, /I paBHO:
a) 0,667; ©0)1,225; B)0,8165; 1)1,5 n)0,75; e)1,33; ) HET NPaBUILHOTO OTBETA
5. (Y) Ilo ropu3oHTaIbHOI MOBEPXHOCTH CO CKOPOCTHIO V. KATHTCS AP MACChI R |
m u paauyca R. Ha xakyto MakCMMaJbHYIO BBICOTY N IIap MOKET MOJTHSITHCS Ha m,& vy h
TOPKY, KaTsach 06€3 MpOoCKaIb3bIBaHUs (J — YCKOPEHHE CBOOOTHOTO TIafeHUs)?

10v? 5v? V2 2v? 1% V2, V2
a) =3 0 o—5 B3 D5 M) |- o) [ XK) [

79 79 g 9 59 29 109

3) HeT NpaBUILHOTO OTBETA;
6. ['py3uk Maccel M Ha NpPyXUHKE ¢ KOAPPHUIIUEHTOM KECTKO- T X max Vinax
ctu K coBepIraeT BepTUKaIbHbIC KOJICOAHUS B BI3KOH KHJIKO- .- ; |
CTH TI0J] IeHCTBIEM BHELIHEH CHJIbI, MEHSIOIIENCS CO BpeMEHEM | 45— e !
C IIUKJIMYECKON 4aCTOTON ® IO TapMOHUYECKOMY 3aKOHY _—}f 3 ® : ®
F = Fycos(ot + o) . 3aBUCHMOCTb aMILIATYBI CMEIUCHHUS Xppax — 0 o 0

" aMIINIUTY bl CKOPOCTH Vmax TAaKOI'0 MasgTHHUKA OT YaCTOTHI (0 MMOKA3aHbI HA PUCYHKC. Kakoit mo-

KT OBITH BEIMYNHA OTHOIICHHS m,/®, YaCTOT, YKA3aHHBIX Ha 5TOM PHCYHKe?
a) 1,1; 6)1; 80,9, 1)1/2; 1) e1=0,3679; e) 0; XK) o

7. E=4-10"* JIx — nonnas SHEPTHSI YACTHUIIBI, JICTAIIEH CO CKOPOCTHIO, OJIM3KON K CKOPOCTH
CBETa ¢; T— BpeMs )KU3HU MOKOSIIEeCs YaCTUIIBI OT MOMEHTa POXKAECHUS 10 MOMEHTa pacnaja. He-
MOABIKHBIN HaOmo1aTelNb B TaOOpaTOPHOM CUCTEMe OTCcUeTa 3aMETHII, UTO JIETsIas YacTUla pac-
rajack CIycTs Bpemst 41 Mocie poKACHUs. DHEPrus NOKOS JaHHOW YacTHUIbl paBHA!

a) 102 JIxk; 0) 2-107% JIx; B) 4-10% JIxk; r) 8-10% JIx; 1) 5-1073 JIx; e)
HET MPaBWJILHOTO OTBETA;

8. UneanbHblil ra3 copepiaet npouecc 1 — 2, n300paxxeHHbI Ha Auarpamme 7-p T,
(Temmnepatypa-naBienue), rae Py =3p;, Tq =3T,. UTo IPOUCXOAUT C BEIUUUHON hhj
obbema V raza mpu Takom nporecce? OH: a) yMeHbIaercs B 9 pas,; Lyf-----3 2 p

0) ymeHbIIaeTcs B 3 pa3a; B) YMEHbBIIIAETCS B J3 pa3;  T) HE U3MCHSETCS;

1) YBEIMYMBAETCS B J3 pa3, ) yBenuuuBaeTcs B 3 pa3a; k) yBelnuyuBaeTcs B 9 pas;

9. Ha pucynke Vi P13 p p P
CJIeBa Ha [Ma- 3,72 & ]1 3 Tﬂ72 ]p 3 Tl 2 ]p 2
rpamMme VI-[T 130- L1*>T < ]1 2y q v .57 riehT tj y £
OpakeH UK~ a) 0) B) r) n) €)
YECKHH TPOLECC, COCTOSIIMMI U3 H300aphl, H30XOPbl M M30TEPMBI. YKaKUTE TPABUILHBIA PUCYHOK
3TOTO LMKJIA WM Ha auarpamme p-V, M Ha guarpamme p-T'

10. B mporiecce c:kaTHsl ra3a BHEITHHE Tella COBEPIIAIOT HAJI Tra3oM paboTy A = 6 kJIk, mpruem ra-
3y coobrraercs teruoTa AQ = 2 xJIx. YkaxuTe, 4eMy paBHO U3MEHEHHUE BHYTPEHHEH SHEPTHH Ta-
3a? a) +8 k/Ix; 0) +6 k/lx; B)+4k/x; 1) +2k/x; a)-2x/x;, e)—4x/x;

x) —6 xJbx;  3) -8 xJIx;
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11.V u T —nepBoHauasbHbie 00béM 1 ammuaka (NH3) (naeanbrHoro rasa). AV u AT — npupartieHus
9TUX napaMeTpoB. Temno, nocrynatouiee 1 Moo raza npu NpOTEKaHUU U30TEPMUYECKOTO MPOLIEC-

ca, BBIpaKEHO (hOpMyJI0ii: a) AQ:gRT In(Lj; 0) AQ=3RT In(\ﬂj;
2 V +AV
5 \ 3 V +AV \
B) AQ==RTIn| ——— |; r) AQ==RTIn| ——— |; AQ=3RTIn| ——— |;
) 4Q 2 (V+AV) ) Q 2 ( \Y j ) AQ (V+AV)
e) AQ= g RT In(VJ{/—AVJ; ) HET MPABUIBLHON (POPMYIIBI;

12. MonsipHbI€ TETJIOEMKOCTH HICATBHOTO Ta3a B mporeccax 1— 2 u 1— 3 paBHBI
C;, u C, coorBercTBeHHO. VX oTHOmMEHNEe Cq / C, =1,33. Takum razom MOKeT
OBbITh (YKaXXKUTE BCE MPABUIIbHBIE OTBETHI):

a) kuciopon Oy;  0) renuii He;  B) yrmekucineiii raz3 CO2; 1) a3oT Np;
n) metan CHyg; e) Bomopon Ha; ) JTaHHOE yCJIOBUE HEBO3MOKHO;

13. Boay, Haxoausmrytocs ipu temreparype 20°C, narpenu no 100°C 1 npeBpaTHIIU B ITap TOH ke
TemnepaTypbl. Kak m3MeHs1ach SHTPOIINS CHCTEMBI BOJIa-T1ap?

a) He U3MEHsUIach,  0) Bce BpeMs Bo3pacTajia;  B) BCE BPeMsl yMEHbIIIANIACh;

I') CHavasa Bo3pacTaja, 3aTeM OCTaBaJlaCh MMOCTOSIHHOM JI0 TIOJHOTO MPEBPAIICHHUS BOJBI B I1ap;

) CHavaJia yMeHbIIIaIach, 3aTeM OCTaBaIach MOCTOSIHHOM JI0 ITOJIHOTO MPEBPAIEHHS BOJIBI B TIap;
€) TP HarpeBaHWH BOJIBI OBLIA TIOCTOSIHHOM, a TOTOM Havajla BO3pacTaTh JI0 MOJHOTO MPEB paliie-
HUS BOJIBI B T1ap;

14. Kakue u3 npuBeIEHHBIX HIKE YTBEPIKIECHUN OTHOCATCS KO BTOPOMY Hayally TEPMOIMHAMUKH
(yKaxHTe 1Ba MPAaBUIIBHBIX OTBETA)?

a) DHTpOMHSI BCEX TeJl B COCTOSTHUM PABHOBECHS CTPEMUTCS K HYIIIO 110 Mepe MPUOIMKEHUS TEMII e-
patypsl Kk Hymo KenbBuHa;

0) DHTpOMHSI TEPMOANHAMUYIECCKON CHCTEMbI MAaKCMMaJIbHA, €CITH 3Ta CHCTEMa HaXOIUTCS B PABHO-
BECHOM COCTOSIHHU;

B) EnMHCTBEHHBIM pE3yabTaTOM MPOLIECCOB, MPOTEKAIOIIUX B TEPMOIMHAMUYECKON CUCTEME HE
MOJKET OBITh IIepeada Teria oT 6oJiee HarpeToro Teja K MeHee HarpeTomys;

r) KI1/ uukma KapHo paseH (T, T, )/T, x100%, rae T, u T, - TeMIepaTypsl “HarpeBareis’ U “Xo-
JIONWJILHUKA

1) DHTpOHS — 3TO PYHKIKSA COCTOSIHUS, KOTOPask HE 3aBHCUT OT IPOLIECCa, ¢ TIOMOIIBI0 KOTOPOTo
CUCTeMa IPHIILIa B 3TO COCTOSIHUE;

€) DHTpOMHSI UJICATBHOTO Ta3a JIOJHa YObIBATh PU €ro H300apH4eCKOM OXJIAXKICHHH,

15. Ha pucynke npeacTtaBieH rpaduk pacipeneieHus MOJIeKYl HIealbHOTO £.w)
o M
rasa Io BeJIM4MHaM ckopocreld, rae f, (V) =dN/Ndv noust MoJIEKyII, CKO- £l
Mmax
POCTH KOTOPBIX 3aKJIFOUCHBI B HHTEPBAJ CKOPOCTEi OT V 10 V+dV B pacuere dv v

Ha eIMHMILY 3TOro uHTepBaia. [Ipy yMeHblIeHUH TeMIepaTyphsl ra3a MakCu-
MaybHOE€ 3HayeHue f,, .. AToro rpaduka:

a) CTpeMHUTCS K OECKOHEYHOCTH;  0) yBenMUMBaeTCs; B) HE U3MEHSETCH, ') YMEHbIIAETCH,
1) MOKET KaK YBEJIMYMBATHCA, TAK U YMEHBIIIATHCS B 3aBUCUMOCTH OT MAcChl MOJIEKYJ Ta3a;
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IlepeyeHb KOHTPOJIBbHBIX 32/1aHUI U (MJIM) BONIPOCOB /ISl OLEHKH ¢()OPMHUPOBAHHOCTH KOM-
nereHnun OIIK-8 (koHTposMpyemblii uHANKATOP H0cTH:KeHUsI KomneTenuu OIIK-8.2)

304/ Q(Vx)

16. Ha pucynke npenacraBieHsl rpaduku GyHKIUN pacipeaeIeHus MOJIEKYI
I10 IIPOEKIUU CKOPOCTEH Ha OCh X IS TPEX PA3IUYHbBIX UICAIBHBIX Ia30B
(Bozopoza, BOASIHOTO Iapa ¥ KUCJIOpo/a) MpU OJMHAKOBOM TeMIieparype.
VYxkaxute rpaduK, COOTBETCTBYIONIMI pacnpeesiecHHI0 MakcBelia i BOJO-

Vx

pona:
a) 1; 0) 2; B) 3; I') IpY OAMHAKOBOM TemrnepaType rpaduky JOJKHBI COBIAATh;
17. 3akpeITyro MPOOHUPKY, B KOTOPO HAXOAUTCS BOJAOPOJI, BPAIIAIOT C YTIIOBOM ®
CKOPOCTBIO ® BOKpPYT ocH, npoxoadieil uepe3 npoOky I1. Konuentpauus mosne- ‘ﬁ:
KYyJI ra3a B MpOOUpKe 3aBUCUT OT PACCTOSIHUS I' 10 OCH BPALIEHUS 110 3aKOHY (- I i
MOJIsSIpHasi Macca BoAopoJia, R — yHuBepcaabHas ra3oBasi IOCTOSIHHASA):
2RT umzrz po)zl’2 p.(nzrz

a) n=const; ©) n=n . B) n=nyex . T) n=nyexp| — ; I) n=n X

) ) nero- ) neme] Bt | ) ne e A< ) et

18. Jlorapudm In p mapuuanbHOTO AaBIECHHUS a30Ta B atMochepe TUTaHeThl, HMEIOIICH 0 TMHAKOBYIO
BO BCEX TOYKaxX TeMIIepaTypy, 3a-

1 1 1 1
BHCHUT OT BBICOTBI N Ha moBepx- l-]y Iy ]r‘% ’ np np ’ np
HOCTBIO TJTAHETHI CIICTYIOIINM 00- h h h h [N h h
a) 0) B) r) ) e)

pa3oM (ykaxuTe BepHbIi rpaduk):

19. YacroTa coymapeHnii MOJICKYJT HJICATBHOTO Ta3a CO CTCHKOW coCy/a He OyJIeT H3MEHATRCS, €CITN
ra3 CoBepIIaeT MPOLEcC, ONMUCHIBAEMbIN YpaBHEHHEM:

const const
a) p= const- T ; 0) p=const-T; B) p= NG ;o T)p= = ;1) HET IPaBUJIBHOTO

OTBETA;

[
20. B notoxke rasa, HalipaBJIEGHHOM BJIOJIb BeKTOpa n= k MPOHCXOUT HauboJIblIee BO3pacTaHUe
BEJIMYMHBI CKOPOCTHU T'a3a B HANpaBICHUU =i +j (rme | j k — €JIMHUYHbIC BEKTOPHI (OPTHI)

,Z[eKapTOBOI/I CHUCTCMBI KOOp,I[I/IHaT). HepeHoc HUMITYyJIbCa HAalIpaBJICHHOI'O ABHMXKCHUA ra3a mponucxo-

JAWUT B HAIIPaBJICHUH BCKTOPaA:
1 1

a)i+j; 6 i-j; B j-i; 1) —-i—j; mk; e -k; x)apyroiiorser;

21. HekoTtopblii ra3 coBepIlaeT npoiiecc, mpu Kotopom koddduirent ero auddysuu B armochepe
HE MeHsieTcs. YpaBHEHHEM Takoro mpoiiecca oynet (7' — temmeparypa, p — naBjieHue atMochepsl):

a) T =const; 0) T3/2:const-p; B)T=const~p2; T) p=const~T2;
m p=const-T; e) T =const-p¥?;

22. Ha ¢a3oBoii quarpamme p-V u300paxkeHa H30T€PMA JUIsl YUCTOTO BEIIECTBA 4D

H>0 B cocTosiHMM TepMOIUHAMUYECKOTO paBHOBECHs (TyHKTUPHBIMU JTHHHUSIMH it
yKa3aHbl TPaHULIBI pa3jiena ra3oo0pa3Hoi, )KuaKoi 1 TBepoi daz). Ykaxute I 2" 3 -
TOYKY, COOTBETCTBYIOLYIO COCTOSTHHUIO, ITPU KOTOPOM JIEA IIJIaBa€ET B BOJIE:
a) 1; 0) 2; B) 3; r) 4; n) 35; €) Takasi TOUKa Ha U30TepMe ’ =V
HE OTMeueHa

23. TemnepaTypa MaBJIeHUs HOPMAIBHOTO
BellleCcTBa (IBYOKUCH YTJIEPO/ia) YBEIUUNBa- U/ b/ |)/ |/ |}/

0) B) r) )
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€TCsl C POCTOM JABJICHUA p. Y KOXKUTE NIPABWIBHYIO UAarpaMMy COCTOSIHUM C KPUBBIMU paszelia
TBEP/IOH, KUJKOH 1 ra3000pa3Hoi (a3 JyIst 3TOTO BEIECTRa:

IlepeyeHb KOHTPOIBbHBIX 32/1aHUI U (MJIM) BOIIPOCOB /ISl OLEHKH ¢()OPMUPOBAHHOCTH KOM-
nereHnun OIIK-8 (koHTposmpyemsblii uHANKAaTOp H0ocTHReHUs1 KomneTeHnun OIIK-8.3)

1. MarepuanbHasi Touka HAUMHAET JBUTAThCS 110 KPUBOJIMHENHON TpaekTopuu 06€3 HaualbHOM CKO-
pOCTH, IPUYEM BEJIMYMHA €€ TAHT€HIIMAIBHOIO YCKOPEHHS BO3PACTAET CO BpeMEeHeM t 110 JInHel-
HOMY 3aKOHY, &, =CONnst-t, a paxuyc KpMBH3HBI TPAaeKTOpHHU He MeHseTcs, R = const . ITo kakomy

3aKOHY Oy/IeT U3MEHSATHCSA CO BPEMEHEM BEITMUYMHA HOPMAIBHOTO YCKOPEHUS TOUKU?

t2; 0) a,: B)an:t3; r)an:%; z{)an:i- e)ap: t; m)an'l'

a) a,: ; : X

t3°

3) ap - t*; n) a,, =const;

2. Yactuna ABWXKETCS BIOJIb OKPY)KHOCTH C PaANyCcOM | M B COOTBETCTBHUH C ypaBHEHUEM

o(t) = 27:(t3 -27t+ 12) , TJIe (@ —yroj B pajuaHax, t —Bpems B cekyHIaXx. UeMy paBHO TaHTEHITH-

anbHOE (KacaTeJbHOE K TPAeKTOPUH) YCKOPEHHUE YacTHUIlbI (B M/ c? ) B TOT MOMEHT BPEMEHH, KOTrJa

€€ HOpMaJIbHOE YCKOPEHNE PaBHO HYITIO:
a) 0; 0) 4m; B) 6m; 1) 8m; nm) 12m;  e) 24m; k) 36m;  3) HET MPABUIHLHOTO OTBETA,

3. dusnyeckoe Teao BpallaeTcs BOKPYT 3aKPEIUIEHHOW OCH C YIJIOBOM CKOPO-
CTBIO, 3aBUCHMOCTb ITPOECKIIMN KOTOPOH Ha OCh BpalleHUsl OT BpeMeHH t moka-
3aHa Ha pucyHke. Ha kakoit yros moBepHercs teso 3a Bpemst 0 <t <4 c?
a)Opan;  ©)lpan;  B)2pax; r)3pan;  p)4pan; e)Spag

X) 6 par; 3) 7 paxm; W) HET MPaBUJILHOTO OTBETA;

4 B pe3ynbrare AeiicTBUS B TEUCHHE KOpOTKOFO BpeMeHU At uMmynbca CUIIbL
FAt HEKOTOPOE TeJIO MPUOOPENI0 UMITYIIC p2 (cm. pucyHok). Kakoii Obi1a
BEJIMYMHA HAYaJIbHOTO UMITYJIbCa Tella A0 JeHCTBUS CUIIbI?

a) S kr-M/c; 0) J7 kr-m/c; B) 1 kr-M/c; T)4 kr-m/c; na) 2 Kr-m/c;

€) 3 Kr'M/c; ) HET MPaBUIILHOTO OTBETA;

5. UMnysibC 4acTHUIBI C MacCO M, HAXOASIIEICsA B MOMEHT BpeMeHH t = 1 ¢ B Touke

r I [
C KOOpJIMHATaMH X = y = | M, MEHSETCS CO BPEMEHEM I10 3aKOHY P =1 at + jBt3,
Pt o 4 4
rae |, | —opThl 1eKapTOBOM cUCTeMbI KoopauHaT o =—1xkr-m/c™, B =+1kr-m/c
1
VYkakuTe Ha PUCYHKE MTPABUIBLHOE HANPABJICHUE BEKTOpa CWIIbl F , neificTByromeit
Ha YaCTHIly B YKa3aHHBII MOMEHT BPEMCHHU.

6. llIxuB paguyca R MoxeT Bpamarbces 6e3 TpeHus: BOKPYT TOPU30HTAIBHOM 3aKper-
JICHHOW OCH CUMMETpHHU, TTpoxosieii yepes ero ueHtp 0. K Hutu, HamoTaHHOH Ha
LIKHUB, MPUKPEIIEH TPy3 MacChl M, KOTOPbIM NaAaeT MOJ AEUCTBUEM CUIIbI TSKECTH.

MoMeHT nHepIHy IKUBa paBeH | = 3mR? / 4 . 3anumuTe A7 MIKUBA ypaBHEHHE TUHA-

MUKHU BpallaTeJIbHOTO ABWKCHUSA OTHOCUTCIIBHO OCHU BPAIlICHHUA O, a U1 rpy3a — ypaB-
HCHUC JUHAMUKU MOCTYINATCIIbHOTIO ABUXKXCHUS, Haﬁ,[[HTe N3 HUX BBIPAXKCHUC CUJIbI HATAKCHUA HU-
TH, 3alTMCAHHOC YCPEC3 BCIINIHNHDBI mmu R, " YKAKUTC HpaBI/IJ'IBHHﬁ OTBCT:

a) T=mg/2; ©)T=3mg/7; 8)T=2mg/3; r1)T=3mg/4; nx)T =mg/3;

e) T=mg/6; ) HET NPaBUILHOTO OTBETA;
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7. B nokosmumics JMCK MacChl 2M 1 paauyca R, ciocoOHbIi BpalaThCst BOKPYT 3a- _ m iFO'
kperieHHoi ocu cummerpun OO, 0JJHOBPEMEHHO BPE3aIOTCS [Ba MAICHBKHX TIa- 2 2m, R
CTWJIMHOBBIX I1apHKa, UMEIOIIME BJIBOE MEHBIIYIO MacCy M KaKJblil U JIETSLIUE 110 ¥
KacaTeJbHBIM K 0001y IMCKa C OJMHAKOBBIMH I10 BEJIMYUHE CKOpocTAMH v . [llapu- otk “n

KU NIPUWIIMIAIOT K 000/1y. PaccunTaiite Ha OCHOBaHMHU NIPUBEACHHBIX JAHHBIX YTJIOBYIO CKOPOCTh
JIMCKa C MPUWIMIIIIUMU IIapUKaMU Cpasy Mocje yaapa U YKaKUTe IPABUIbHBII OTBET:
v Vv 2v 4v 3v 2v Sv 4v v
a) —; 0)—; B)—=; I)—; M) ——; € —; K —; 3)_—; H —
)ZR )R )R )R )2R )3R )4R )5R )6R
J1) IPaBUJIBHOIO OTBETA HET (IIPUBEIUTE €I0);

6v
5 K)o,
)7R

8. I'py3uK Ha PYKUHKE COBEPIIACT MAJIbIC BEPTUKAIBHBIC KOJICOAHUS B BSI3KOU JKUIKO-
CTH, IPUYEM €TO0 CMEIIEHHUE X OT MOJIOKEHUSI PABHOBECHS MEHSIETCS CO BpeMeHeM t 1o

sakoHy X(t)= Ae~& cos(bt), mpudem b = a/3. Paccunraiite Ha OCHOBAHMHU THX JAH-

HBIX BCJINYHUHY HHKJ’H/I‘IGCKOﬁ qacCTOThI Wy HE3aTyXaroIMNX MaJIbIX KoJIcOaHMI TaKoTO

MPYXKMHHOTO MasiTHUKA B TOM CJy4ae, Korjaa oH OyJeT cOBepIIaTh KojaeOaHus B BO3AYXE,
1 YKa)KUTE€ IPABUIIbHBII OTBET:

a) a/3; 6)v2a; B)V3a; 1)\Ba; m)Ba; e fl0a; w) 17a; 3).5a/2;
n) J10 a/ 3; K) \/17 a/ 4; 1) HET MPaBWIHHOTO OTBETA (TPUBEAUTE €T0);

9. ®u3nYeCKii MAITHUK COBEPIIAET BEIHYKJCHHBIC KOJI€OaHUSI BOKPYT TOPHU30 H-
TanpHOM ocu moaseca Oz B BA3ZKOM KUIKOCTH IO IEHCTBUEM BHEIIHENO MOMEHTA
CHJI, IPOEKIIMS KOTOPOTO HA OCh BPALICHHSI MEHSIETCS CO BPEMEHEM 10 TapMOHUYE-

cKoMy 3aK0HY M, = Mg Cos(wt + o) . IIpy LuKIHYeCKoil 4aCTOTe TOr0 MOMEHTa

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

qacrore =5 ¢ Habmogaercs PE30HAHC aMILTUTYAbI €r0 OTKIOHEHUS ¢ OT MOJIOo-

KeHUs paBHOBecHs. Yemy paBeH Kod(DPHIIMEHT 3aTyXaHus B COOCTBEHHBIX KoJieOaHUM 3TOrO Ma-
SITHUKA B JKUAKOCTH (YKQXKHTE MPABHIIBHBII OTBET B ¢ )?

a)3 c'l; 0) 2 ct B) \E ct r) \@ ct: 1) JE ct: e)4 ct: K) \E ct:

3) HET IIPaBUJIIBHOI'O OTBETA,

10. /IBe paketrbl ¢ kocMoHaBTamMu B 1 C JBUKYTCS B IPOTHUBOIOJIOKHBIX
HAIPABJIEHUAX OTHOCUTEILHO HENOBIKHOIO Habmonarens A. Kocmonapr 4 V, <
B ynansiercs ot HabrogaTenst A co CKOpOCThio V1 = C/2, a kocMoHaBT C ﬁ

= V,

HpI/I6J'II/I)KaCTCSI K KOCMOHAaBTY B co CKOPOCTBIO V 5 = C/4 , IA€ ¢ — CKOPOCTb CBCTA B BAKYYyMC. HpI/I

9TOM BCJIMYMHA CKOPOCTHU KOCMOHABTa C OTHOCHTEIBHO Ha6J'II-O,I[aTeJ'I$I A paBHaA:

a) ¢/3; 6) 2¢/7; B)c/4; 1) 2¢/5; n)3c/4; e)c/2; x)3c/8; 3)c/V8;
¥) HET PABHUIILHOTO OTBETA,

11. Kax u3MeHHUTCS TEMIICPATypa UACAIBHOIO Ia3a, €CJIM YMCHBIIUTD €TI0 00beM B 2 pa3a B mponec-

ce, MPU KOTOPOM COOTHOIIIEHUE MEXKIY IaBIIEHUEM U 00beMOM raza p / V2 = const:

a) yBenu4utcs B 8 pa3; 0) yBenuuuTCs B 4 pasa; B) yBENUUYHUTCS B 2 pa3a; ) HE H3MEHUTCS,
1) YMEHBIINTCSA B 2 paza; €) yMEHbLIUTCA B 4 pa3a; ’K) yMEHBIIMTCA B 8 pa3; 3) HET MPaBUIIb-
HOT'O OTBETA;

12. TlepBoHauanbHOE JaBlieHHE ra3a, UMEBIIEro TeMieparypy 7, Obl1o paBHO p. JlaBiaeHue raza
M30XOPUYECKU YBEIMYMIN Ha BeMUUuHYy Ap . Onpenenure U yKaxXure, Ha Kakyro Benuunny AT

HU3MCHUJIACH TCMIICpAaTypa ra3a:
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a) AT = TAp , YBeIMUMIach;  0) AT :TLZ , YMEHBIIIMJIACh; B) AT :T_Az , YBEJIMYMJIACH;
p —Ap —Ap

r) AT = Tﬂ, YMEHBINUIACh, 1) AT :Ti, YBEJIMYNIIACH e) AT = Tap , YMCHBIIIUJIACK,
p p+Ap p+Ap

13. Uneanbusblii ra3, coBepiiast uuki KapHo, momxyuni oT HarpeBaTens S KJDK TEIIOTH U COBEP-
i paboty 1 x/x. Uemy paBHo oTHomeHue 7,/ Ty TemMmeparyp HarpeBarelis 1 X0JIOIUIbHUKA?
a) TulTx.=1,2; 0) T/ Tx.=1,25; B) TW/Tx.=1,33; 1) T/Tx.=15; n) Tu/Tx.= 1,67;

e) TulTx.=2;  X) Ipyroi OTBET;

14. CoBepiiast IUKIMYECKUAN MTPOIIECC, N300paKEHHBIN Ha PUCYHKE, pabouee
TEJIO TIOJTy4aeT OT HarpeBaTells 3a OJJMH ITUKI KomdecTBo TertoTel Q = 1000
JIx. Kakoe KoJIM4ecTBO TEIUIOTHI OT/IaeT paboyee Teo 3a OJIMH IUKIT XOJIO-
TVITBHUKY?

a) 450 JIx; 6) 500 Ix; B) 550 JIx; 1) 600 JIx; nx) 650 Ix; e) 700 JIx; x) 750 JIx;
3) 800 Ix; wm) 850 Ix; k) 900 x; ) 950 [Ix; ™M) apyroii oTBeT;

15. KoHIeHTpanust MOJIEKYI HACATBHOTO ra3a yMEHbIIHUIIAch B 4 pasa, a Cpe/IHsIsl CKOPOCTh ITUX
MOJIEKYJ yBeIn4miIachk B 4 pasa. Kak u3sMeHmI0Ch 1aBieHue raza’?

a) yBEJIMYWIOCH B 8§ pa3;  0) yBelIMUYWIOCh B 4 pa3a;  B) YBEIMYUIIOCH B 2 pa3a;

I') YMEHBIINJIOCH B § pa3; /1) YMEHBIIWJIOCH B 4 pa3a;  €) yMEHbIIWJIOCH B 2 pa3a;

) HE UBMEHUJIOCh;  3) APYroi OTBET;

16. C HEKOTOPBIM HJIeaTbHBIM T'a30M IPOUCXOTUT MPOIIECC aarnadaTHIeCKOT0 YMEHBIIICHUS JaBJIe-
Hus. [Ipu »TOM BenmnurHa cpelHei KBaApaTUYHOM CKOPOCTH €r0 MOJIEKY. .. :

a) He U3MEHsIeTCs;  0) YBEIMYMBACTCS;  B) YMCHBIIIACTCS,

I') TaHHBIX B YCIIOBUU HEJOCTATOYHO ISl OTBETA;

17. Monekyinsl HACaNbHOTO  yp Inn Inn Inn Inn Inn Inn

raza HaxoJsTCs B IIOJIE >

BHeIHKX cui. ['paduk 3a =4 al o 2l 2l 2l a
- 1P I a) 6) B) ) ) e)

BHUCUMOCTHU IIOTCHIMAJIb-

HOM dHepruu £, MOJIEKYJIbI OT KOOPJIMHATHI X MPEJCTaBJIeH Ha JeBOM pucyHke |. Ykaxure mpa-

BUJIbHBIN I'padK 3aBHCUMOCTH OT KOOPJMHATHI X (DyHKIMU jiorapudpma Inn oT KOHIEHTpauuu
MOJIEKYJI ra3a (Temreparypa raza BCIoy OJJMHAKOBa):

18. N neanbHbIi ra3 HAXOIUTCS B COCY/IE, 00BEM KOTOPOTO MOYKET MEHSTHCS, U COBEpIIAET U30TEP-
MHUYECKUH TPOIIECC, MOCIIE KOTOPOTO YHCIIO COyIapEHUI MOJICKYJ ra3a ¢ eIUHHIICH TIOBEPXHOCTH
CTEHKH COCY/Ia 3a CIMHHILY BPEMEHH YBEIMUYWIOCH B 2 pasa. [Ipu 3ToM 00BEM cocyna:

a) yBenuumics B 16 pa3; 0) yBenuuuscs B 4 pa3a; B) yBENUYMIICS B 2 pa3a;

I) yBEIMYUICS B \/2 pa3; 1) He U3MEHWICH, €) yMEHBIIMICA B \/2 pa3;
) YMEHBIIUJICS B 2 pa3a;  3) yMEHbIIMWICS B 4 pa3a; ¥) yMEHbIIWICS B 16 pas;
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3 cemecTp

IlepeyeHb KOHTPOJIBHBIX 32/1aHUI U (MJIM) BOIIPOCOB /ISl OLEHKH ¢()OPMHUPOBAHHOCTH KOM-
nerennun OIIK-8 (koHnTposupyemblii uHANKATOP H0cTHReHUsI KomneTennuu OITK-8.1)

1. IlonokuTeNbHBINA TOYSUHBIH 3aps/ (1 = +2( U OTpULATEIbHBINA TOUCUHBIN 3apsia
02 = —( HaXOJ ATCs B JIBYX BEPIIMHAX PABHOCTOPOHHETO TPEYrOJIbHUKA C JUIMHOH
croponsl |. Yka3zaTh npaBUIIbHOE HAIIPABJICHHE BEKTOPA HANIPSHKCHHOCTH E co3nan-
HOT'O UMM 3JIEKTPOCTATUYECKOTO MOJIsI B TPEThEN BEPIIMHE 3TOTO TPEYTOJIbHUKA (CM.
PUCYHOK):

ayl 06)2 B3 14 mS5 e6 x)7 3)8 w9 k)10 mll

M) 12

2. [To oOBeMy mapa ¢ 0IMHAKOBOK BO BCEX TOUYKAX IJIOTHOCTBIO 0 = CONSt pac- w oM
]

npezaesieH anekTpudeckuit 3apsa. [lap okpyxeH 6€CKOHEUHON TUANEKTPUUECKO € #
Cpenoii, UMeIoLIeH TMAIEKTPUUECKYIO TpoHHUIIaeMocTh €. Ha paccTostHuu r ot
LIEHTpa 11apa (3a ero npejaesaMu) BeIMYMHA HAIIPSHKEHHOCTH 3JIEKTPUYECKOTO " "
I10J151, CO3/JAHHOTO 3TUM 3aps/ioM, paBHa E. Eciy mOMECTUTh TaHHBIN 3apsSKeH- A
HBIH map B BakyyM (yOpaTh TUAJIEKTPUK), TO MOJIE C BABOE MEHbILIEH BEITMUYNHOM ! “ Y
HanpsLKEHHOCTH £/2 OyneT HaOnroAaThesl B BAKyyMe Ha B/IBOE€ OOJIbIIEM PACCTOSIHUM 21 OT LIEHTpa
mapa. Yemy paBHa Iu3JIEKTpUYecKasi IPOHUIIAEMOCTh Cpe/ibl?

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

3. Ha pucyHke nokaszaHa KapTHHA SKBUITOTEHIIMATbHBIX TUHHUI
AIIEKTPOCTATUYECKOTO MOJIS U 3HaUEHUs MoTeHnana Ha Hux. OT- 3B
Meuenbl Touku A, B, C u D. lI3MeHeHne BETMUUHBI CKOPOCTH !
MEepBOHAYAIILHO OKOMBILIEICS 3apsKEHHON YaCTHUIIBI MO JEHCT- \ ~
BHEM 3JIEKTPOCTATUYECKOTO TOJIsI UMEeT HarboJIblee 3HaUeHNE \ Voot
MIPH MEepeMEIleHUN YaCTUIIbI: N
a) w3 Touku D B Touky B;  6) u3 Touku D B Touky C; RO
B) u3 To4ku D B Touky A; 1) u3 Touku C B TOUKy A; o

4. BHyTpu He3apsKEHHOM MOJION MeTa-
JTUYECKOU chepbl HOMECTUIN TOUESUHBIH
MOJIOKUTETIbHBIN AIIEKTPUUECKUN 3aps,
CMECTHB €ro U3 IeHTpa cepsl, Kak Mo-
Ka3aHo Ha pucyHkax. Kakoii Oymer kap-
THHA CHJIOBBIX JIMHUN 3JIEKTPUYECKOTO
0JIs B BAKYyM€ BHYTPH U BHE chepbl?

5. Ha ToHknii MeTaJIMYeCKHit AUCK paJnyca R momecTHiIu MOJIOXKUTENBHBIN DJIEK-

o ™
TPHUYCCKHUU 3apsn (. Ha PUCYHKAX YKa3aHbI 3aBUCUMOCTH IIOTCHIHAJIA (O U IIOBECPX- @R_,
HOCTHOM INIOTHOCTH 3aps4a 6 B 3aBUCMMOCTH OT PACCTOSHUA I 10 LICHTpa AUCKA. r
¢

¢ c c [IpaBUILHBIME 3aBUCHMOCTSAMH OYJIYT:
sl Vi=IVE

0 R 0 R 0 R 0 R a) A-B; 0) A-T; B) b-B; r)b-T;

A) B) B) r)
6. IlonoxxutenpHbIi 3apsaa +( MOMECTUIIM HA YEAMHEHHBIN METaNINYECKUM " Lo,
map paauyca R, okpy>KeHHBIH 0€CKOHEYHOH OJJHOPOIHOM TUAIEKTPUIECKON ‘R o A 7 €
CpeJoii ¢ TUAIEKTPUUIECKOM MPOHUIIAEMOCTBIO €. Pa3HOCTh MOTEHIIUAIOB Pp — e +q 7

. =~ AVIaNeKTpuK
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(o B TOYKE A Ha MOBEPXHOCTH miapa (Ha mape) u B Touke O ero meHTpa Oyner paBHa: a)
T ) J L W P .
47e R 4reg,R 167¢,R
S - > m0; e)——qz; ’) —— 5 3) —— 55 m —— >
167es,R 4re,R 4regy R 167¢,R 167es,R
7. Iliockuii 3apsKEHHBINA KOH- a) 3 6 B B) )
JICHCATOP C 3apsA0M ( Ha Me- R T+ T +q l sVaVeq 4+ 4+ 4q 4+ 4 4 _4q
TAJUIMYECKUX OOKIIAIKaX 3aroJi- 5 @// @4 B/ @ 7
HEH JIMDJIEKTPUYUECKO Cpeol ¢ Z Lq < Lly € ¢ L PA. q
JIMBIEKTPUYECKON MTPOHUIIAEMO- 5 l ‘L T 5

CTBIO & =2 W HAaXOJUTCH B Ba-
KyyMme. BeiOepuTe prCyHOK ¢ MPaBIIBHBIM HAMIPABICHUEM JTUHUIN BEKTOpa MOJISPU30BAHHOCTH P :

8. DiekTpudeckoe MoJjie CO3/IaH0 3apsAoM (], TOMEIIEHHBIM Ha IJIaCTHHBI -

Lo
IIJIOCKOTO KOHJEHCAaTOpa. YTO MOKHO CKa3aTh O 3HAKE MHTErpajia bE -dr or

HaIpsHKEHHOCTH 3TOTO TOJIS M0 3aMKHYTOMY KOHTYPY, IOKa3aHHOMY Ha
PUCYHKE IITPUXOBOU JTMHUEN (YKa)KUTE MPAaBUILHOE YTBEPXKACHUE):

a) (Edr>0; ©6) (Edf<0; ) (Edf=0; 1) {Edl=o0;

1) HEIOCTaTOYHO JAHHBIX;

9. Booabs NMIMHAPUYIECKOTO METAUTHYECKOTO MPOBO/IA pajyca I, y4acTOK KOTOPOTo JUTHHBI L

MMEEeT COMPOTHUBIICHUE R, CO31aHO CTOPOHHEE CTAIMOHAPHOE IEKTPHUECKOE TMOJIE C

HanpsDKEHHOCTRIO E. OmnpenenuTe U ykaxute GopMyiTy IS TUIOTHOCTH TOKA, BBI3BAHHOTO ATHM
7r’RE 7r’E . EL . 7r’R . LR

: j = o 0) = ; = ; = ; = :
mojem:  a) | 1 ) I==r B) ] R N =0 m=—o

€) Ipyrou OTBET,

10. BenrunHa 3JIEKTPUUECKOTO TOKA, TEKYIIEro MO MPOBOIHUKY, Me-

HSIETCS CO BpeMeHeM t 1o 3akoHy, n300paxEHHOMY Ha pucyHke. Ye- 5

MY paBHA BEJIMYUHA JIICKTPUYECKOTO 3apsijia, MPOTEKIIero yepe3 no- 4

NepeyHoe ceueHune MpoBOJHIKA 3a uHTepBaji Bpemenu 0 <t <3c? 3

a)0,6 Kn 6)1,67Kn  B) SKn 1)7,5Kn na)15Kn f
11. Ha pucyHke mnpecTaBlieHa 4acThb 0

= = T 3NIEKTPHYECKOH CXEMBI, IS KOTOPOil H3BECTHEI
MWKPOCXEMA | 1onpKo HekoTOpbIe mapameTpsl: R, =4 Ow, R, =1 Om, a ucrounuk & =3B u

MMeeT HyJeBOoe BHyTpeHHee conpoTusieHue. [lotenunanst ¢, =3B, ¢, =7B,

a cuja Toka yepes conpotuBieHue R, paBHa |, =1A. YUemy paBHa cuiia Toka

4yepe3 conpoTusieHue R,?
a) HEeTb3sI paccuuTaTh, T.K. He xBaTaeT qaHHbIx 0) 0,8 A B)3,0A 1)50A
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12. JIBa npsSAMOJIMHEMHBIX IJTUHHBIX MPOBOJHUKA JIEKAT B INIOCKOCTU y I
1
Xy , mapajiiesbHbl ocu 0X U pacrosiokeHbl Ha OJMHAKOBBIX PACCTOSHU- RE .
sx @ ot ocu Ox. Ilo mpoBoIHUKAM TEKYT OJJTHOHAIIPABICHHBIC TOKH, a
1
npuueM |, =21, . CymmapHast unaykuus B MarHMTHOTO MOJIS 9TUX TO- I,
KOB paBHa HYJIIO B TOUYKE C KOOPAUHATAMU:
a) Xx=0;0<y<a; 0) x=0;y>a; B) x=0;—-a<y<0; 1) x=0;y<-a;
13. UmeeTtcst 3aMKHYTBIN KOHTYP ¥ IPOBOJTHUKH ¢ TOKamH |1, I, I3 u 4. Ha- . I
IpaBjieHHEe 00X0/1a KOHTYpa U HalpaBJeHUs TOKOB [T0OKa3aHbl HA PUCYHKE. dt_* °
Uemy paBHA HUPKYISIUS BEKTOPA UHIYKIIMA MarHUTHOTO TIOJIS TIO 3TOMY (/
I 1
KOHTYpY, ACTIEHHAS HA MATHUTHYIO ITOCTOSTHHYIO thI / o ? I --—-—Tz- o6x0n
a) li-lo+ls;  0) -li+la-ls;  B) litlo-la; r) -l1-1o+14; n) li+lo+ls-lg;
e) I1+1o-15-14; )K) ) -li-o+ls+ly e) -l1-1-13+14
y 14. Cersieecs sATHO, 00pa3oBaHHOE CHOKYCUPOBAHHBIM JTy4OM Ha dKpa-

He XYy ocuumiorpaga, Haxoauiock B Touke O. K nsaTHy, Kak moka3zaHo Ha

PUCYHKE, TOJHOCAT NMOAKOBOOOpa3HbIil MarHuT. Onpenenure, B Kakyro CTO-
P POHY CMecTUTCS cBeTslleecs miTHo:a) 1 6) 2 B) 3 r) 4

X 15. 3amnuceiBaroriasi roJloBKa Maruuto(oHa UMeeT BU TOPOUIATHHOTO
CepJIeUHMKa U3 MaTepuaia ¢ MarHUTHOM MPOHUIIaeMOCThIO £/ > 1, B KOTO-

poii cienana mpopesb (cM. pucyHkH). Tok |, Tekynuii mo 0OMOTKe, HABUTOH
Ha CepJICUHHUK, CO3/IaeT B

HEM MarHUTHOE I0JIe C JIH- 2) 7 © H ® 7" H
HuAMu uaaykiun H . Via-

JHUTE PUCYHOK C PABUIIb-

HOit KapTuHOM muanit H B ® 7 H 7 H 7 H 7
Cep/IeUHHKE U B TIPOPE3H:

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BOIIPOCOB I OLleHKU ¢)OPMHPOBAHHOCTH KOM-
nerennuu OIIK-8 (koHTposmpyeMblii HHAMKATOP JocTHKeHHA KommeTeHunu OITK-8.2)

e —— /
16. IloCTOSITHHBIN MarHuT U NMEPHEHAUKYIISIPHBIN K €r0 OCH KPYTOBOM BUTOK C m-’ —@
TOKOM | HEenmoJBHXKHBI JPYr OTHOCUTENBHO Apyra. Kak npu aToM neiictByet S
Ha BUTOK MarHuTHAas CUJia CO CTOPOHBI Maruura?
a) OHA MPUTATUBACT BUTOK K MarHuTy; 0) OHa OTTAJIKMBAET BUTOK OT MarHuTa; B) OHA CTPEMUT-
Csl CMECTUTh BUTOK BOOK;  T') OHA paBHa HYJIO, TAK KaK BUTOK U MarHuT HETIO IBUKHBI,

17. 1o nByM OGIM3KO PACIONIOKEHHBIM BUTKAM TEKYT OJIMHAKOBBIE 10 BeJTMUMHE TOKU. [Ipu Kakoi
OpPHUEHTAI[MHM BUTKOB BEJIMYMHA SHEPTHH UX / /
MarHUTHOTO B3aUMOJICHCTBUS OylIET HaH- d) d} d) Q'b[ d) O— Cb L
MeHbIIeH (LIEHTPhI BUTKOB BO BCEX YEThI- o 7l '

pex ciyyasx HaXoJsATCsl Ha OJTMHAKOBOM a) 6) B) r)
PacCTOSIHUN):

18. B 0/1HOI MJIOCKOCTH JIeKAT MPSAMON MPOBOJI, IO KOTOPOMY TE€UYET MOCTOSHHBIH TOK,
U TIO pa3Hble CTOPOHBI OT HETO MPOBOIsAIIMeE Kosiblla A 1 B. B HekoTOpbIit MOMEHT
IIPOBO/JI C TOKOM HayaJld IOBOPAYMBATh MO YACOBOI CTpEJIKE BOKPYT OCH, MEPIEH -
KYJISIpHOHM TJIOCKOCTH U TPOXOJIAIIEN yepe3 cepeluHy OTpe3Ka, COCTUHSIIOMIET0 IeH-
TpBI KoJiel] (CM. pUCYHOK). [loTeuer M 351eKTpuyecKHii TOK 1Mo KOJIbIIaM U, €CIU 1, TO
B KaKU€ CTOPOHBI?

a) B Kosblax A 1 B moreder npoTHB 4acoBON CTpENKU;
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0) B kosbIax A U B moTedeT mo 4acoBoii crpenke;
B) B KoJiblie B - 10 yacoBoii cTpernke, a B KOJblie A - IPOTUB YaCOBOU CTPEJIKU;
T') B KOJIbIIE A - 110 4aCOBOM CTPEJIKE, a B KOJIblle B - MpOoTUB 4acoBoii cTpenku;

19. B nenu 31eKTpUYECKOT0 K0JIeOaTEIbHOTO KOHTYpa, N300paXKEHHOT0 HA PUCYHKE, C L
MepBOHAYAIBHO 3aMKHYTHIH Kitod K pazomkrynu. [Ipu aToM nepuo; coOCTBEHHBIX R
ANEKTPUUECKUX KOJIeOaHU K

a) YMEHbILIUJICS; 0) He U3MEHWIICS, TaK KaK 3aBUCUT TOJIbKO OT BenuuuH L u C,

B) YBEJIUUMIICS; I') JIEKTPUYECKHE KOJIeOaHUsI TPEKPATUIINCE;

20. 3aBUCUMOCTH aMIUTUTY/IbI BBIHY)KICHHBIX KOJICOaHUH HampsiKe-
HUs Ha KoHJeHcaTope U, ¥ aMIUIMTYbl TOKA | B 2JIEKTpUYeCKOM

|
|
KoJIeOaTeIbHOM KOHTYpPE OT 4acToThl ® BHemHen D /]C mokazaHbl Ha i
pucynke, re o, =10°c™, a ko3)HULMEHT 3aTyXaHUs ISl STOrO 3
KOHTYpa paseH B =2-10°c™". Onpenenure, kakoii 10JKHA GBITH Be- o, o,
JIMYMHA YaCTOTHI @, :

a) 5-10°c™; 6)10°c™; B)141-10°c?; 1) 172-10°c’; n) 2-10°c?; e) 3-10°¢™

21. B cimydae 3€KTpOMAarHuTHOTO MOJIS B UACATBHOW AUAIEKTPUUECKOM Cpesie COTJIaCHO ypaBHe-
1
HUsSM MakcBena BekTop rot E paBeH:

a) j; 6) -0B/ot; ) aD/ot; 1) p; W) ep;  © ul; k) —oH/et;

22. YKaxuTe, Kakie U3 NPUBEJCHHBIX HUKE YpaBHEHUN cucTteMbl MakcBeia 3anucanbl ¢ O o-
KO (HeBepHo)‘

1)iEdI —J'—dS 2){ j—Ddsr+ jaS;  3) EdS=[pdv; 4){ BdS=0:

w

S
a)1H4; 6)21/13; B)1H3; r)3ud4; n)2u4,; e)1lu2;

23. B mockoii 351eKTpoMarHuTHOM BOJTHE, PACTIPOCTPAHSIONICICS B BAKyyMe, B HeKOTopLIﬁ MO-
MEHT BPEMEHH BEKTOP HANPSKEHHOCTH SIIEKTPHIECKOTO TOJIS HANPABJICH BN BEKTOPA k , & BEK-
TOP HaMpPsHKEHHOCTH MarHUTHOTO TOJIsl — MPOTHUB BEKTOpa i , T1e | , j, k OpTHI IEKapTOBOM CHUC-
TeMbI KoopAnuHaT. BekTopom ckopocTu 3Toi BoJIHBI OyeT ( C — CKOPOCTh CBETA):

a) jc; 0) —IjC; B) (II+II<)C/xE, r) (IL—:)C/xE, 1) HET IPaBUIILHOTO OTBETA;

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BOIIPOCOB /JIA OLleHKU CPOPMHUPOBAHHOCTH KOM-
nereHuun OITK-8 (koHTposMpyeMblii HHANKATOP HocTHKeHUsT KomneTeHnuun OITK-8.3)

1. Ha pucyHke mokasaHsbl JIB€ 3aMKHYTBIE IOBEPXHOCTH S1 U Sy, OKpYKAIOIIHE
ToueuHble 3apsiabl (1 = —1 MK, g2 =+2 mkKi, g3 = -3 mxKi, g4 =—4 MxKn u
Qs = +4 mxKi, KOTOPBIE CO3/IAIOT AMEKTPOCTATHYECKOE MOJIC C HANIPIKCHHOCTHIO
E . [Toroku BekTopa E uepe3 3aMKHyTbIC MOBEPXHOCTH S1 M Sy paBHBI, COOTBET-
CTBEHHO, @1 U @;. 3apsapl (4 U (5 TOMEHSIM MECTAMM, KaK IMOKa3aHO CTPEJIKa-
mu. [Ipu 3TOM (yKaxuTe NpaBUIbHOE YTBEPKICHUE, &, — MNEKTPUUECKAsl TOCTO-

STHHAs )
a) 1 @1, 1 ;. MOMEHSUIH 3HaK, HE U3MCHHUB BEJTMYHHBIL; 0) u @1, 1 @;,. HE U3MCHUITUCK;
B) @ TOMEH: 3HaK, ;. HE U3MEHUJICS; r) @; yBeIMYMJICS Ha 8MKK.]'I/ &y » D2. HE U3MEHMIICH,

n) @1 ysennumiics Ha 4MKKI/ g, , @,. He MU3MEHUICS;  €) HET MPaBUIBHOTO OTBETA;

K) @1 yBEeIMUMIICS HA 4MKK.]'I/ &y ©. yMeHbIINIICA HA 4MKK.]'I/ &



36

2. DIeKTPUYECKHIA 3aps/ ( pacrpeiesieH paBHOMEPHO BHYTPHU [T H- R,
apa paarycoM R u BeicoTol h. Pamuyc nuinuHpa yBeauuuim 10

Rz = 3R, ocTaBUB BBICOTY 0€3 U3MEHEHUS, U 3apsii pABHOMEPHO pac-
npeaenuics no o0beMy BHYTPH HOBOTO LMIIMHJpA. Bo ckoabKko pa3
YMEHBIIIUJICS TIOTOK BEKTOPA HANIPSHKEHHOCTH JIEKTPUIECKOTO TOJIS
CKBO3b LIMJIMHIPUYECKYIO 3aMKHYTYIO IIOBEPXHOCTH paauyca Ry.

a)p27pa3 0)B9pa3 B) B 3 paza T') He U3MCHUJICS

3. B meHTpe 3aKperieHHOro HEMoABMKHOTO TOHKOTO KOJIbIa paauyca R, 1o ko- ot
TOPOMY PaBHOMEPHO paclpeIesieH dJIEKTPUUECKUI 3apsi +(, IEPBOHAYAILHO ++
HOKOUJIACH CBOOO/IHAS 9aCTHUIA C TAKHUM K€ 10 BEIUYMHE U 3HAKY IIOJIOKHUTENb- — 4
HBIM 3apsAa0M +q. yI[aJH/IBHH/ICI) 1o HeﬁCTBHeM QJICKTPUICCKUX CUJI CO CTOPOHBI

KOJIbIIa Ha OECKOHEYHOE PACCTOSHHUE, YaCTHIIA TPUOOPETAET CKOPOCTh, PABHYIO \LV

v. Kakum Oyzner npaBuiIbHOE BBIpaskeHHE JUIS pacdeTa MacChl YaCTHIIBI?
2 24,2 2 24,2 2 24,2
q 6 4V B 9 O q o) VY
4rg,RV? 4re,R 8re,RV’ 8me,R 27g,RV’ 27eyR
) JIpyroi oTBET

a)

4. B HexoTOpo# 00J1aCTH IPOCTPAHCTBA CO3/IaHO IEKTPOCTATUUECKOE M0JIE, BEKTOP
HAINpPSHKEHHOCTH KOTOPOTO B TOUKe P(X1,Y1) HANpaBiieH MO HEKOTOPhIM YTIIOM K OCH
x (cM. puc.). Kakas 3aBUCHMOCTb NMOTEHIIMATIA SJEKTPUYECKOTO MOl OT KOOPAUHAT

(D(X, y) MOXKET COOTBCTCTBOBATHE TAKOMY HAITPABJICHUIO HaprDKeHHOCTI/I?

a) @ =3x" —4y? 6) ¢ =—-3y? B) ¢ = 3x° r) p=4y° -3x°
5. Touka “A” HaXOIUTCS HA PACCTOSTHUU I = 2R OT OCH IJTMHHOTO e U
3apsKEHHOTO HMIIMHAPUYECKOTO KOHIEHCATopa, a Touka “B” — na 2 R\ bbb bbbt
paccrosinuu I, = 3R ot 3T0i# 0cu. Pagmychkl 00Ki1aiok Takoro - *iﬁ*** - )
koHzneHcatopa Ry = R n Rz = 4R (cm. pucynok). Onpenenure / ATA BLrB
OTHOIIICHHE Wa/Wp TUTOTHOCTEH 3HEPTHH 3JIEKTPOCTATUYECKOTO TIOJIS B
Toukax A u B: a)l 0) 1,5 B) 2,25 r) 3,375 n) 5,0625
6. Peocrat ¢ o6uum conpotuBienneM R=10 OM moakitoueH K ICTOYHUKY TOKa C |7
BHYTpPEHHHUM conpotuBiieHneM | OMm, Kak 1moka3aHo Ha pucyHKe. Ecim IBMKOK peocTara E
repeMeniaTh U3 KpaHero JICBOTO MOJI0KEHHSI BIIPABO JI0 KOHIIA, TO MOIIIHOCTh TOKA B R
peocraTe OyzAeT ...  a) CHadaja yMEHBIIIAThCs, a 3aTEM YBEIINYUBATHCS;
0) cHauasa yBeJIMYUBATHCS, a 3aTEM YMEHBIIIATHCS; B) HETIPEPHIBHO YBEIIMUNUBATHCS;
T') HEMIPEPHIBHO YMEHBIIATHCS;

¥ o 81 RZ
7. B anexTpuyeckoii cxeme, NOKa3aHHOM Ha pucyHke, R, =R, =100,
g, =20B, &, =10B. BHyrpeHHHE CONIPOTUBIICHUS HCTOYHUKOB TOKA PABHBI . €; &4

1
nynto. Kakosa Bennuuna 9/1C ucTouHNKa TOKA €, U €r0 pacroyioKeHUE B
83 R4

LIeNH, ecliu uepe3 pe3ucrtop R, mporekaer Tok 0,5 A crpasa HaneBo?
_e
a)@_; 25B 6)_@; 25B B)@_; I5B r)_@; I15B

1) ;5B e)@;SB
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8. Ha pucyHke n300pakeHbl CEYEHUsI TPEX MapaUIeIbHbIX MPIMOIMHENHBIX
JUIMHHBIX IIPOBOJIHUKOB C Pa3HOHAINIPABICHHBIMU TOKaMU OJIMHAKOBOW BEJIMYM-

HBI ‘I 1‘ = ‘I 2‘ = ‘I 3‘ . Paccrostnus Mexay npoBOAHUKAaMH OJMHAKOBBI, U B TOUKE

O, paBHOYJAJIEHHOH OT BCEX NPOBOJAHMUKOB, KaXK/IbI U3 TOKOB CO3/1a€T MarHuT-
HOE T10J1€, BEJIMYMHA MHAYKIIMK KOTOporo paBHa B . Bekrop unaykuuu cym-
MapHOI0 MarHUTHOTO TOJISl BCEX TOKOB B Touke O MMeeT HallpaBJieHUE:

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

9. JIBa 6€CKOHEUHBIX MPSMBIX TPOBOIHIKA HAIIPABICHBI B3AaUMHO TEPIICHIUKY-
sapHO. [1o mMpoBOJHKMKAM TEKYT TOKM OJMHAKOBOM BEIMYMHbI. HanMeHpni OT-
PE30K NpSIMOM JIMHUU, COSUHSIONIEN TPOBOJHUKY, UMEET AuHY 2R (cM. pucy-
HOK). B Touke A mocepenuHe 3Toro oTpe3ka TOKH CO3al0T MarHUTHOE M0JIE C
BEJMYMHOM HanpshkéHHOocTH H. Uemy paBHa BeM4KHA KaXK0Tr0 U3 TOKOB, T€-

KYIIHUX 110 MPOBOTHUKAM: a) | =7RH  6) | =/2zRH
B) 1=27RH 1) 1=2J27RH 1) | =7RH/\2 ¢) | =7RH/2

10. OgHOpPOAHBIN TOHKANA ITy4OK 3JEKTPOHOB, JIETAIINUX CO CKOPOCTBIO V B

z
HaIpaBJIEHUU OCH Y, HAXOJAUTCS B TUIOCKOCTH YZ. B KaKkyro CTOpOHY ATOT ITy- 30 y
YOK OYJIET OTKJIOHSTH JEKTPOH, IBIKYIIUICS TPOTHB OCH Y, W HAXOSATIUH- e
cs1 B Havase koopauHat O (cM. pUCyHOK)? . -
a) BJOJIb OCH X; 0) MPOTHB OCH X; B) BJIOJIb OCH Y; € 0
T') MPOTUB OCH Y; 1) BJIOJIb OCH Z; €) MPOTHUB OCH Z,
11. JIuanm uHayKUUK B OTHOPOAHOTO MarHUTHOTO TOJISI HAIPaBJIEHbBI BIOJIb OCH Z. BAZ
3apsiKeHHasl YacTUIla B HAaYaJIbHBI MOMEHT BBUIETAET U3 Hauaja koopauHat O co 014 y
CKOPOCTBIO, HAIIPABJICHHOM BJIOJIb OCH X, U CITYCTS TIPOMEKYTOK BpemeHu At B 3,/ M
nepBbIi pa3 Bo3Bpamiaercs B Touky O. Kakas Gopmyna mpu 3ToM npaBUIBHO 331aET x
YAEIbHBIN 3apsij] YaCTUIIbI?

q 7At. q 7At. q 27At q At q At
) t=2—; 6) —="—; B) =" D)= )=

m 2B m B m B m 27B m zB

2At T T 2z .

e)&=—; X()ﬂ=—; 3)ﬂ=—; H)ﬂ=—; K) IPYroii OTBET;

m =B m 2BAt m BAt m BAt
12. KopoTko3amkHyTast Karymika u3 N BHUTKOB, BpaliaeTcs ¢ er'IOBIsOf/i CKOPOCTBIO ® BO- W 8

CTOSIHHOTO MaruutHoro nosst. Benuunna 3/]C sanekTpoMarHuTHOM UHIYKIIUU, BO3HH-
Kalolllel B KaTylllKe, paBHa HYIIO, Korja (BbIOepUTe MPaBUILHOE YTBEPKICHUE):
1

a) ocb karymku 00' nmepneHauKyasipHa BeKTopy B ; I 3 I8

Kpyr ocu, HCpHCH,I[HKy.HHpHOﬁ K HaIIpaBJICHHUIO JIMHUK HHAYKIUU B OJHOPOAHOTO I10- 0
[€)
B

0) oce karymku 00' mapasuiensHa BekTopy B ;

B) BennurHa DJ]C MHIYKIMK HE 3aBUCHUT OT B3auMHOU opueHTaru ocu 00" u Bekropa B
I') IpU yKa3aHHBIX ycioBusAX JJIC 31eKTpoOMarHuTHOM MHAYKIIMK BCeria OTJIMYHA OT HYJIS;

13. Ilo 3aMKHYTOMY IPOBOIAIIEMY KOHTYPY ¢ HHAYKTUBHOCTbIO L =2 ['H Teuer /

TOK, BEJTMYMHA KOTOPOTO MEHsETCs co BpeMeHeM { 1o mapabosinyeckomMy 3aKOHY 10 i

(: t? ), Kak Moka3aHo Ha rpaguke. Onpenenute u ykaxute Beanuuny JC camo-

WHIYKIIUY, BOHUKAIOIIEH B KOHTYpE B MOMEHT BpeMeHu t = 2 c:
a)2B; 06)4B; B)6B; T1)8B; m)12B; e) 18 B; x)24B;
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14. 3akperuieHHbI 3aMKHYTBIN POBOIALIMI KPYrOBOM BUTOK C COIIPOTUBIIEHUEM R pacnonoxeH B
TOPU30HTAIBHOM IIJIOCKOCTU B MAarHUTHOM I10J1€, JINHUU UHIYKIIUHM KOTOPOI'O BEPTUKAJIbHBI (pucC.1),

a BEIMYMHA MHYKI[MM HAYMHAET U3MEHSThLCS O BpeMeHeM t 1o 3akony B = B, + St — Bit°, rie

B,, f u [, — nonoxu-

TeJbHbIE KOHCTAHTHl. YKa- a)b! 0) 41 B) r)M k1 e/
YKUTE IPABUIIbHBIN rpaduK —

3aBUCUMOCTH BEINYHHBI l ¢ 1' ¢ lE ! ! ! ! ! !
WHIYKIIHOHHOTO TOKA, BO3-

HUKAIOIIETO B BUTKE, OT
BpemeHHu L

15. C ymensbiIenneM BennanHbl EMKOCTH C B 2JIEKTPHUECKOM KOJIeOaTeTbHOM KOH- R c
Type, 1300paX€HHOM Ha pUCYHKE, BEJIMYKHA JOrapu(MUYECKOT0 IEeKpEMEHTa 3aTy- |j j E|
XaHHUS IEKTPUYECKUX KOJICOAHUM: a) YMEHbILIAeTCs; 0) HE U3MeHseTCs; L

B) YBEITMYMUBAETCS; T) JUIs OTBETa He XxBaTaeT 3HaHus BenmuuH L, C u R;

16. B anextpuueckuii kojaedaTeNbHbIH KOHTYP C aKTUBHBIM COIIPOTUBIICHUEM R C

R, émxocthio C 1 MHAYKTUBHOCTBIO L, M300paskeHHBIN Ha pUCYHKE, BKIIOUYEH H £, cos(t)
NOCJIE0BATEIbHO NCTOYHHK IIEPEMEHHOTO TOKA C aMIIUTYION & ; C 4acTo- L i

TOM ®, KOTOPYIO MOKHO MU3MeHTh. OKa3a0ch, 4TO MPHU YACTOTE ® = 1 B KOHType HaOIoAaeTcs
PE30HAHC aMIUTUTYAbI TOKA B IIETIH, a MIPU YaCTOTE ® = 2 HAOJIOIAETCSl pE30HAHC aMIUTUTY/bl Ha-
npshKEHUs Ha KoHaeHcarope. [Ipu aToM oTHOIIEHHE M1/ 2 paBHO (OMPEIETUTE BEPHBINA OTBET):

2 / L 5) / aL ) / 2L 9 / c ) 2C
L-2CR?’ 4L-CR?’ 2L-CR?’ C-2LR?*’ "\ 2C - LR?
e) _ Lt . x) _ic . 3) HET MPaBUJILHOTO OTBETA;
\/L—4CR2’ \/4C—LR2’ ’

17. AMmnuTyaa HanpsKEHHOCTH MarHUTHOTO TOJISt AJIEKTPOMAarHUTHON BOJIHBI, paCpOCTpaHs to-
uieiicst B Bakyyme, yBenuuuiach B 4 pasza. [Ipu 3ToM aMIimnTyAa MIOTHOCTH NMOTOKA SHEPTUH, Mepe-
HOCHMasi 3TOM BOJIHOM:

a) He UI3MEHMWJIach;, 0) yBeIMYMJIACh B 2 pa3a; B) YMEHBIIWJIACh B 2 pa3a;

I') YBEIUYWIACh B 4 paza; ) yMEHBIIWJIACH B 4 pa3a; €) yBeaudwiach B 16 pas;

) YMEHbIIUIACch B 16 pa3; 3) HET MPaBUIBLHOTO OTBETA;

4 cemecTtp

IlepeyeHb KOHTPOJILHBIX 32]aHUH U (MJIM) BOIIPOCOB /1Jisl OLEHKH C(POPMUPOBAHHOCTH KOM-
nereHuun OITK-8 (koHTposMpyeMblii HHANKATOP HocTHKeHUsT KomneTeHnuu OITK-8.1)

1. Ha Henpo3pauHyto nperpaay ¢ IByMs y3KUMU NapaieIbHbIMU TPope-

IKpaH
35IMH, HaXOJIAIIMMHUCS HA PacCTOSIHUM 0 JIPYT OT ApyTa, MajaeT HopMallb- =L

AN
HO MOHOXpOMaTI/I‘{eCKI/Iﬁ CBCT C Z[HHHOﬁ BOJIHBI A. 3a HperpaﬂOﬁ Ha m
OobIoM yaanenuu L? d pacnosiokeH 9kpaH. [Tokasaress NpeoMIeHUs >
i’ TV 3 d DOx
IIPO3pavYHOU CpeAbl MEXKY HUMH paBEH N. HpI/I OJHOBPEMCHHOM YMCHb- A
IICHHUH ITOKA3aTeIIsl MPEIOMIICHU N B 2 pa3a 1 YMCHbBIICHHUU PACCTOAHUS @

L B 2 pa3a mupuHa MHTEp(EPEHIIMOHHBIX 10JI0C Ax Ha 3KpaHe (BbIOepH-

T€ OTBET):

a) yMeHbIIaeTcs B 4 pasa; 0) yMeHbIlaeTcs B 2 pasa; B) HE U3MEHSETCS;
I') yBEJIMUYUBAETCA B 2 pasa; 1) yBENUUUBaeTCs B 4 pasa;
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2. MOHOXpOMaTHYECKUN CBET MaIaeT U3 BO3AYIIHON Cpeibl HOPMAaJIbHO BO3AYX
Ha IIOCKYIO PO3PavHyIo MBUIbHYIO IUICHKY TONuHbL d ¢ nokasarenem /| | | Cfeybl b H
npesnomiieHus N = 1,33, HaxoAsA1IyI0Cs Ha CTEKIIE C MoKa3aTeseM pe- \23 T —————
nomuteHus N, = 1,5. MaTepdepeHITMOHHBII MaKCUMYM JIJIS1 OTPAKEHHOTO { ctekno ~ N 7
OT MBLJIBHOH IJICHKH CBETa HAOIIFOIAeTCsI B TOM Cllydae, KOr/ia JUTHHA T
BOJIHBI A TTA/IAIOIIETO CBETa paBHA (YKaKUTE MPAaBUIIBHBIN OTBET, eciiu M =1, 2, 3, 4, ...).

a)Z_dn; 6)@; 5) 2dnc; ") 2dn 0 2dn, - 2dn _— 2d ;
m m m+1/2 m+1/2 n(2m-+1)

m (2m+1)’
3. Ha qau¢pakiiuoHHYIO PEHIeTKY C IIOCTOSHHOM perieTky d | MUPUHON KaXKI0H IIen & majaaeT
MOHOXPOMATHYECKUN CBET C JUTMHOW BOJIHBI A. 32 PEIIETKOM YCTAaHOBJIEH 3KpaH, HA KOTOPOM Ha-
omomaercs naTepdepeHnnonnas kapTuaa. CiekTp M—ro nopsijaKa Ha 3TO KapTHHE HE BHJICH, TO-
CKOJIbKY €r0 IMOJIO’KEHUE COBIAJAET C MOJIOKEHNEM AU(PPaKIIMOHHOTO MMHUMYyMa Ha mienu. [locro-
SIHHYIO pereTku  yMeHbIIalT, He MeHss A 1 a. [Ipu 3ToM (YKaKuTe MpaBUIIbHOE YTBEPKICHUE):

a) CHEKTp M—TO HNOpsAKAa CMECTUTCS OT LIEHTPa HHTEP(PEPEHIIMOHHON KapTUHBI U CTAHET BUJIEH;
0) cHeKTp M—ro mopsjaKa CMECTUTCS K EHTPY UHTEPPEPEHIIMOHHON KapTUHBI U CTaHET BUJIEH;

B) CIEKTp M—Tro MopsijiKa Mo-npexHeMy He OyeT BUACH, TOCKOJIbKY MOJIOKEHUE AU(PPaKIUOH-
HOTO MHUHHMMYMa Ha LIEJIM HE U3MEHUTCH,

I) CHEKTp M—ro Nopsaka Mno-npexHemMy He OyAeT BUJIEH, TOCKOIbKY HE MEHSETCS JIIMHA BOJTHbI
MaJAroLIEro CBETa;

4. Ha nudpakiMOHHYIO pEIIeTKY NaJaeT HOpMaJIbHO I
MOHOXPOMAaTHYECKUH CBET. 3aBUCHUMOCTh NHTEHCUBHO-

ctu | cBera, mpomeniiero 3a peneTky, OT CHHyca yriia

OTKJIOHEHHS ( TOKa3aHa Ha puUcyHKe. Bo ckosbko pa3 R H L. psine
W3MEHSTCS PACCTOSHUS MEXKy HHTEP(PEPEHIIMOHHBIMU 0

MaKCHUMYyMaMH (CIIEKTpaMu) Ha 3TOM PUCYHKE, €CJIM MOCTOSIHHYIO PEIIeTKH YMEHBIIUTD B 2 pa3a, a
JUIMHY BOJIHBI MAJIAI0IIETO CBETA YBEIUYUTD B 2 pa3a (YKaKUTe MpaBUJIbHBIN OTBET):

a) yBenuyarcs B 4 pa3a;  0) yBenudyarcs B 2 pa3a; B) HE U3MEHSATCS;  T') YMEHBINIATCA B 2 pasa;
1) yMEHbIIIaTcs B 4 pasa;

5. Ha qudpakunonnyro pemieTky majaer nyd4ok MOHOXpoMmatuyeckoro cseta. [llupuna myuka AS

paBHa MHUPUHE TUPPAKITUOHHON PEUISTKH. 3a PEIICTKOM Ha YIaJCHHOM SKpaHe HaOI01aeTCs WH-
TepdepeHIMOHHAs KapTHHA, N300pakeHHast Ha pUCYHKe. UTO MPOU30MIET ¢ ATOI KapTUHOMU, €CITH
MIUPUHY AS TaJaroIIero Ha PemeTKy My4YKa CBeTa yMEHBIIUTh BABOE (YKaXHUTE MPABUIBHOE YT-
BEpIKJICHUE):

a) IIUpPUHA ITABHBIX HHTEP()EPEHIIMOHHBIX MAKCUMYMOB YMEHBITUTCS

0) MIMpUHA INIABHBIX HHTEP(EPEHIIMOHHBIX MAKCUMYMOB HE U3MEHHUTCS

B) NIMPHUHA TNIABHBIX HHTEP(HEPESHIIMOHHBIX MAKCUMYMOB YBEIIUYHUTCS

r) uHTep(EPEHIIMOHHBIC MAKCUMYMbI Pa3IBUHYTCS OT IIEHTPA HHTEPPEPEHIIMOHHOM KapTUHBI
1) wuHTep(EepPEHIMOHHBIE MAKCUMYMBI CIBUHYTCS K IICHTPY HHTEP(PEPCHIIMOHHON KapTHHBI

6. MOHOXpOMaTI/I‘ICCKI/Iﬁ CBCT MaAaCT HOPMAJIbHO Ha Y3KYIO LICIIb-

IIPOpE3b B HENPO3PAYHOM MPErpaje U paclpoCTPaHAETCs 3a Iie- !

JIBIO TIOJ1 BCEMHU BO3MOKHBIMM YIJIaMH (@ K HAIPaBICHUIO NaJCHMUSL.

Pacnpesnenenne MHTEHCUBHOCTH | mpolieniiero yepes melb CBeTa sin®
B 3aBHCHMOCTH OT SiN ¢ IOKa3aHO Ha pucyHke. UTo mpousoiiner ¢ ‘?OA%’

LUIMPUHON LIEHTPAJILHOTO MaKCUMyMa A Ha 3TOM PUCYHKE, ECIIN
LIMPUHY [IPOPE3H YMEHBIIUTH B 2 pa3a, a JUIMHY BOJIHBI AJAIOIIET0 CBETAa YMEHBIINTD B 2 pa3a
(YKaxuTe paBUIIbHBINA OTBET):

a) yBeIMUUTCS B 4 paza;  0) yBenuuuTcs B 2 pa3a;  B) HE UBMEHUTCSA; T') YMEHBIIUTCS B 2 pasa;
1) yMEHBIINTCSA B 4 pa3a;
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7. MOHOXpOMAaTUYECKUI CBET C JUTMHOM BOJIHBI A TIaJaeT HOpMaJlb-
HO Ha IUVIOCKYIO IIPErpay ¢ IPOPE3aHHbIM KPYIJIbIM OTBEPCTUEM ceeT
pamuyca r. [TapasenbHbIid 9KpaH YCTAaHOBIICH 32 NPErpajoi Ha ca-  —=
MOM 00JIbIIOM BO3MOKHOM PAaCCTOSIHUM |, IpH KOTOPOM B TOUKE  ——= 4 0
O skpaHa Ha OCH OTBepCTHs HAOII01aeTC TUPPAKINOHHBI MUHU- ——= )
rpaga aKkpaH

MYM OCBELIEHHOCTH (CM. PUCYHOK). il TOTO, YTOOBI IIPU TOM XKe
paccrosiauu | B Touke O HaOmroasCs coceiHui TUpPaKIU-OHHBIH
MaKCHUMYM MEHBIIIETO MOPAJIKA, PAIUYC OTBEPCTUS HANO (YKaXKHUTE
[IpaBUJIbHBIN OTBET):

npe

a) YBETTMYUTH B 4 pa3a; 0) yBeTUYHUTH B 2 pa3a; B) yBEIIUYUTH B 2 pas;
I') YMEHBILIUTH B J2 pa3; 1) yMEHbLIUTh B 2 pa3a; €) yMEHBIIUTH B 4 paza;

8. EcTecTBEHHBIN CBET C MHTEHCUBHOCTBIO | IPOXOAMT Yepes CHCTEMY U3
ABYX nossipu3aropos [I; u I1. Yron o Mexay ocsiMu IPOITyCKaHUs MMOJISIPHU-

3aTOpoB MeHsIoT B penenax 0< o <90°. ITpu strom uHTeHCHBHOCTH | CBe-
Ta, MPOMIE/IIIETO YepPe3 CUCTEMY MOJIIPU3aTOPOB, MEHSIETCS B IIpeieNax:

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

9. [Ipu OTCYTCTBUM APYrUX UCTOYHHUKOB CBETA BUIUMBIH TJ1a3y LIBET a0COJIOTHO YEPHOTO Tefa
(ykaxxuTe MpaBUIILHOE YTBEPKICHUE):

a) BCerJa YepHbI Mpu JIOObIX YCIOBUAX; ©0) MEHSETCSl OT KPACHOTO K KEJITOMY IPU HarpeBaHUH
70 OOJIBIINX TEMIIEpaTyp; B) MEHSIETCSI OT KPaCHOTO K JKEJITOMY MPHU OXJIAXKJEHUU TeJla, Harpe-
TOrO 710 OOJIBIION TeMIEpaTyphl;  T') aOCOJIFOTHO YEPHOE TEJIO HE UMEET IBETA;

10. AGcorroTHO YepHOe Teo uMmeo GopMy Kyda. 3aTeM ero 00beM YMEHBIINIIHU B 8

pa3, yMEHBIIUB pa3Mep pedep kyOa B 2 pasa, a TeMIiepaTypy | yBEJIMUWIIHU B 2 pasa. _iﬁfd
Bo ckonbko pa3 u3MeHu1ach BEMUYMHA SHEPTUH TEIUIOBOTO U3IYUYCHHUS, UCITYCKAEMO-  nn A
ro JAaHHBIM TEJIOM 110 BCEM HalpaBJIECHUSIM 3a €AUHUILY BpeMeHu? o

a) yMeHbIIUJach B 16 pa3;  0) yMeHbIIMIACH B 8 pas; B) YMEHBIIIMIIACh B 4 pa3a; 5
I') yMEHbIINJIACh B 2 pa3a; 1) HE U3MEHUJIACh; €) yBeJIMYMIach B 2 pasa;

) yBeIM4MiIach B 4 pasa, 3) YBEJIMYMIIACh B 8 pas; 1) yBeIn4miIach B 16 pas;

11. BeiGepute npaBuiIbHBIA ITpaQUK 3aBUCHMOCTH BEIMYUHBI HMITYJIbCA P, KaXKIOTO W3 MaIarolnuX

Ha MeTaJT JOTOHOB OT BEITMYMHBI MAKCUMAIILHO BO3MOXHOH KMHETUYECKOH dHeprun E,,, BBHIOUTO-
ro npu GoTodpdekTe MeKTpoHA:

a)} Po 6)1Ps B)1Ps F)1Ps A) 1Py
K Ewn Ew KAH Ewm E
o' 0 = 0 0 0

12. ®oTOHBI BEIOMBAIOT U3 METAIa QJICKTPOHEI C 3apsa10M —e, KOTOPLIC 3aJICPKU-
BAarOTCA PA3HOCTBHIO MOTCHIIMAJIOB uU. HpI/I 9TOM A - pa60Ta BbIXO/JId 3JICKTpOHA U3 YI?%
AAaHHOT'O METAJlJIa; ¢ - CKOPOCTH CBE€TA B BAKYyMC. I/IMHYJ'IBC p Takoro (1)OTOHa HMEC-

eTBCJ’II/I‘-II/IHYZ

A-eU eU -4 eU+A c c c
a ; 6 , B) ——; I) ——; —; € ;
) c ) c ) c ) A-eU ﬂ) eU +4 )eU—A

.
;U

e

MeTann
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13. JIBa »eKTpOHa IEPBOHAYAIBHO NOKOMIIUCH, 4 3aTEM YCKOPHIIUCH MJIEKTPUYECKUM II0JIEM, IIPH-
9eM IEPBbIH JJIEKTPOH ObLI YCKOPEH Pa3HOCTBIO NOTEHIUANIOB AQ1, 2 BTOPOH 3JIEKTPOH — pa3HO-
CTBIO IOTEHIUANIOB AQ, = 4A@;. OnpenenuTe u yKa)KUTE BEIMYMHY OTHOIICHHS Ag / Apo AJMHBI

BOJIHBI /1€ bpoilsis nepBoro 1eKTpoHa K JUIMHE BOJIHBI i€ Bpoiiiis BTOpOro 31eKTpoHa Nocie YCKO-
peHus:

a) \/§; 0) 0,5; B) ]/\/g, r)l; n)4; e) ]/\/E, m)ﬁ; 3) 2; wu)0,25; k) apyroii oTBeET;

14. ITpoBoast ©3MepeHUs pa3InYHbIX TAPAMETPOB MUKPOUYACTHUIIBI U3MEPSIIOT €€:

1) mosnyto 3Hepruto £; 2) noiaHbli MOMEHT umnyibca L; 3) npoekuuio MoMeHTa uMiryibea Ly
Ha oCb X; 4) MPOEKIMI0 MOMEHTa uMIyibca L, Ha och Z; 5) mpoekiuio UMIynbca py Ha OCb X;
6) IPOEKLMIO UMITYJIbCA Py HA OCh y; 7) KOOPAMHATY X; &) KOOpAMHATY Z; 9) MOMEHT BPEMEHU
n3Mmepenus t. Oxa3pIBaeTCsl, YTO OJTHOBPEMEHHO HeJIb3sl H3MEPUTh WIIN ONIPEACIIUTh CIETYIOLIe
BEJIMYMHBI (YKQKHUTE J1BA IPABUIIbHBIX OTBETA):

a)lud; 0)5us; B)4 u3; r)lu9;
15. OgHOMepHBIN KBAHTOBBIA TAPMOHUUYECKUN OCHMIIIATOP € MAacCOM M UMeEET NOTEHIUAIbHYIO
sHepruto U (X) — kx? / 2. Ecimm h=1,055 10734 JIx - ¢, TO IPaBHIILHBIM YPaBHEHUEM, TI03BOJISO-

IIUM BBIYUCIIUTH BOJIHOBYIO (DYHKIIHIO \II(X) OCILIMJUTATOPA U Pa3pEIICHHbIE 3HAYEHUS €r0 MOJHON

sHepruu E, Oyzner ypaBHeHUe (YKaKUTE MPaBUIIbHBIA OTBET):

d%y h? kx? d%y  2m( kx? d?y 2m kx?
a) — =—| E—— |y; — == —-E|y; — == Ey——y;
)d)(2 2m 2 v )dX2 h2 2 v ®) dX2 h2 v 2 v
d?y 2m kx? d?y  2m kx? d?y  h? [ ke

— L= B |y = S Ey+—vy; e ——=—|——E |y;
RFTa: 2 VNI TR Y 9 e Tom| 2 TR Y

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BOIIPOCOB I OLleHKU ¢ OPMHPOBAHHOCTH KOM-
nerenuu OIIK-8 (koHTposmpyeMblii HHAMKATOP JocTH:KeHUs1 KomneTeHnun OTTK-8.2)

16. C yBenuueHrueM HoMepa N OOPOBCKOM AIEKTPOHHON OPOUTHI B OJTHOJIEKTPOHHOM aTOME BEJIH-
yiHa (MO/YJIb) |En| SHEPTUU JEKTPOHA, HAXOAAIIETOCs Ha 3TOM opOuTe (yKakUTe MpaBUIbHBIN

OTBET):

a) BO3pacTaeT MPOIOPLHOHANBHO N,  6) BO3PAacTaeT MPOMOPIHOHAIBHO N°;  B) BO3PACTAeT Mpo-
MOPIMOHAIBHO N;  T) HEe U3MEHSIETCS; ) YMEHBIIACTCS MPOTIOPIIMOHATIBHO N;  €) YMEHbBIASTCS
TIPOIOPIMOHANBHO N ) YMEHBIIACTCS [POMOPIHOHATBHO N°;

17. Ilepexon 3mekTpoHa ¢ OOPOBCKOI OPOUTHI C TJIABHBIM KBAHTOBBIM YHCJIOM N Ha OPOUTY C TJIaB-
HBIM KBaHTOBBIM YHCJIOM N’ B aToMe BOJIOPOJia COOTBETCTBYET JIMHUU OJTHOW M3 CIEKTPaTbHBIX
cepuit m3iydenus. [Ipu 7ToM MakCUMaJILHOM 9acTOTE M3JIydeHHs B cepuu [lameHa cooTBeTCTBYeT
nepexo/1 (BbIOepuTe MPaBUIbHBIN OTBET):

a) n=co—n'=1l; 6) nNn=o—>n'=2; B) h=0o—>Nn'=3; 1) N=0—>n'=4;

o) n=2—->n'=1l; e) n=3—->n'=2; x) n=3—>n'=1l; 3) n=4->n'=1;

u) n=4—->n'=2; k) n=4—->n'=3;

18. CoOcTBeHHas IUKIMYECKAs 4aCcTOTa OJITHOMEPHOTO KBAHTOBOTO FTAPMOHUYECKOTO OCIHILISATOPA
paBHa ®. YeMy paBHa IUKIMYECKast YACTOTA (¢ HEKOTOPOTO (OTOHA, €CIIH SHEPTHs 3TOro (OoTOHA
paBHa SHEPTHH NIEPBOTO BO30YKIEHHOTO COCTOSIHUS KBAHTOBOTO TAPMOHHUYECKOTO OCIHILIATOPA
(YKaxuTe mpaBUIbHBIA OTBET):

a) Oy =0/2; 0)wy=0; B)®y=30/2; I)wg=20; I) 0fp=>50/2; €)ny=23w;

K) 0y =Tw/2; 3) oy =40; u)®y=90/2; K)apyroi OTBET;
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19. DnexkTpoH HaxoauTcs B oAHOM U3 d — mogobomouek aroma. Kakoe U3 mepeunciieHHbIX HUKe
3HAYCHHI He MOKET IPHHUMATH TPOCKIUS BEKTOPAa OPOUTAIBHOTO MAarHUTHOTO MOMEHTA 3TOTO
QJICKTPOHA HAa HAIlpaBJICHUC Z BHCIIHCTO MAarHUTHOTO ITOJIsL (yKa)KI/ITe HpaBI/IJIBHBII;'I OTBECT €CJIN
Ly —MaraeToH bopa):

a) 0; 0) 2ug; B) 3ug; r) —ug; 1) Hp;

20. Bce paccmarpuBaembie MOJ000JI0YKHA aTOMa ypaHa 3al0JIHEHbI 3J1eKTPOHAMHU MOJHOCTHIO.
YeMy paBHO OTHOIICHHE YHCIIA JIEKTPOHOB B 4 f —110710007104Ke K YUCITY DJICKTPOHOB B 2 P — 110~

n000J04Ke (YKaKUTE MPABHIBHBIN OTBET)?
a)l; ©0)1,5 B)1,667; r1)2; n)2,333; €)2,667, x)3; 3)4;, m)S5; x)6; M7,

21. Ykaxute 0003HaYEHUE TI0I000JI0UYKH MHOTOJJIEKTPOHHOTO aTOMa, 3alTMCAaHHOE C OITH OKOM:
a)ls; 0)2p; B)3d; 1)4d; nm)3p; e€)3f; x)4s; 3)3s; u)4p; K)OmKMOKH HET;

22. Vkaxure MPaBHUJIbBHOC YHCJIO pa3HbIX HpOGKIII/Iﬁ Ha HallpaBJICHUC BHCIIHCTO MArHUTHOT'O ITOJIA
OpOUTATHLHOTO MAarHUTHOTO MOMEHTA AJIeKTpoHa 13 5T  10100071049KH aToMa BOJIOPOa:
a)l; 6)2; B)3; N4, mS5 e6;, )7, 3)8 wm9; x)10; m)12; wm)l5;

23. B pesynbpTaTe SAIEpHBIX pacragoB HCHyckaroTcs: 1) o-usmydenue; 2) B-usnydenwe; 3) v-
nsnyuyenue; 4) HeiTponsl. Cpeau mepedyncaeHHbIX MPOAYKTOB paclaja HauMeHbIlleil pOHUKato-
el CrocoOHOCTRIO 001aaeT (YKaKUTE MPABHIIBHBIN OTBET):

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

24. M — cymmapHas Macca He pachaBIIuXcs sjaep o0pasiia, 001a/1aloniero eCTeCTBEHHON paJinoak-
TUBHOCTHIO; Q — BBIZCTIMBINASICS B PE3YJIbTATE BCEX SACPHBIX PAcIafoB 3HEPTHs (TEIUo); C — CKO-
pocth cBeta. [locie okoHYaHUS pacmagoB CyMMapHas Macca BCeX MPOIYKTOB paciiaja HadalbHBIX
simep OyneT paBHa (BbIOEpUTE TPABUIILHBIN OTBET):

a) M; 6) M+Q/c% B) Q/c>M; 1) M-Q/c%; 1) npyroii oTBer;

25. Ha pucyHke mokasana 00IacTh CYIIECTBOBAHMS 5 — aKTUBHBIX siIep, TAC >

Z — opsAAKOBBIM HOMEp AeMeHTa, N —4uciio HedTpoHOB B siape. Crutoni- I 252y
Has quHuA Z = ZB COOTBETCTBYET [3 —CTaOMIBHBIM SIZ[paM, HE UCITBITHIBAIO- I
M 3 —pacnaa. Beibepute npaBuiibHOE yTBEPIKICHUE: N

a) BoOmactu Il (Z < ZB) sIpa UCTIBITHIBAIOT 3 —pacmaj;
0) BoOmactu | (Z > ZB) sIpa UCTIBITHIBAIOT 3 —pacmaj;
B) BoOmactu | (Z > ZB) sIIpa UCTIBITHIBAIOT [3+ — pacnaz;

r) B oOeux obmactsx | u Il sapa UCTIBITHIBAIOT [3+ — pacmiag;

n) BobOeux obnactsax | u ll sgpa ucneiTeiBatoT 3 —pacnap;
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IlepeyeHb KOHTPOJIBbHBIX 32/1aHUI U (MJIM) BONIPOCOB /ISl OLEHKH ¢()OPMHUPOBAHHOCTH KOM-
nerennun OIIK-8 (konTposupyemsblii uHANKATOP H0cTHReHUsI KomneTeHnuu OITK-8.3)

1. MoHOXpOMaTHYECKU CBET ¢ JUIMHOU BOJIHBI 600 HM TajaeT HOPMAIbHO HA Y3KYIO
pope3b-1Ielb B HEMPO3pauHou nperpane. JudpakunoHHbii MUHUIMYM M = 2-T0 TO-
psiiKa HABIII0IaeTCs 3a MEelbIo 1o/ yriioM 30° K HapaBJICHUIO Tajaroniero ceera. Ye-
MY paBHA HIMPHHA @ TIPOPE3U (BHIOEPUTE IPABUIIBHBII OTBET):

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

2. ToueuyHbI KICTOYHUK MOHOXPOMATHYECKOTO CBETA C JTMHOM BOJIHBI A Ha-
XOJIUTCSl HA PACCTOSIHUU @ OT HEMPO3PAavHOU MIIOCKOUM Mperpajibl ¢ Ipope3aH-
HBIM B HEW KPYTJIbIM OTBEPCTUEM pajryca I. 3a mperpajoil Ha TAKOM K€ pac- i
CTOSIHUM @ YCTaHOBIJICH MapaJUIeNbHbIN el 3kpaH. [Ipu aTom paccTosiHue a

MMEET HanOOJIbIIYI0 BO3MOKHYI0 BEJIMYUHY JIJIsI TOTO, YTOOBI B TOuke O
dKpaHa (JIeKamiei, Kak ¥ HICTOYHUK CBEeTa S, Ha OCH OTBEPCTHS) HAOFOIAJICS
TU(GPaKIIMOHHBIA MUHUMYM OCBEIIEHHOCTH. UTOOBI B Touke O HaOIIOAaNCs coCeqHUN AU paKIu-
OHHBIM MAKCUMYM MEHBIIIETO MOPsI/IKa, PACCTOSTHUE & | ClIeBa U CIpaBa OT Mperpajabl Haao (BbIOe-
pHUTE IPaBUIILHBIA OTBET):

a) yBeNM4UUTh B 4 paza; 0) yBenu4uTh B 2 pa3a; B) yBEIUUUTH B V2 pas;

I') YMEHBIIUTH B 4 pa3a; 1) YMEHBIINUTH B 2 pa3a; €) YMEHBIINUTh B «/E pas;

3. EcrecTBEeHHBIN CBET C UHTEHCUBHOCTBIO | TPOXOJHUT Yepe3
CUCTEMY M3 TPEX MOCIeN0BATENbHbIX oispu3atopos 1y, I1; u I1s.
Ocu nponyckanus nojsgpuszatopos 1, u [13 cocTaBnsamoT, cCOOTBET-
CTBEHHO YIJIbl o =30° M 20.=60° C OCBIO MPOIYCKAHUS MIEPBOTO
nossipuzatopa I[1; (cm.pucyHok). [1pu 3ToM HHTEHCUBHOCTH | CBe-
Ta, IPOILIEIIETO Yepe3 CUCTEMY MOJIIPU3ATOPOB, paBHA (YKaXKUTE MPAaBUIIbHBIN OTBET):

| 3l 3l 3l 3l 9l 91
a)0; 6)-%; B =L; )=, 0 e 8y k)2 3) =2,
) ) 8 ) 8 ) 4 A 16 32 )16 32

1) HET MPaBWJIBHOTO

OTBETA;

4 1I3BeCTHO, UTO TEIJIOBOE U3IYUYECHHE UCITYCKAaeTCs ¢ OOKOBOM MOBEPXHOCTH 2 2
MPOBOJa (CYUTAsI €r0 a0COTIOTHO YEPHBIM TEJIOM), KOTOPbII MOJKIIOYEH K HC-

TOYHUKY OCTOSIHHOTO Hamnpspkenusa U. T — Temnepatrypa 60KOBOM MOBEPXHOCTH s ¢ ug 2
MPOBOJA, S — IUIOIIA b OOKOBOI MOBEPXHOCTH MPOBOJA, G — nocTosiHHasa Creda- c
Ha-bonbuMana. Tekymiuii mo npoBoay TOK | MOXHO BEIYMCTUTH 1O (hopMyIe (BbIOEpUTE TPABHUIIb-

HBIN OTBET):
us U oT* . oT* . oST? |

U
Q) — 0) —,; B) —; ry —, — c )
) oST* ) oT? ) oT? u o us ) u

)K) HCT IIPAaBHUJIBHOI'O OTBCTA,

3

22

5 Ha metann ¢ paboToii Beixoaa A=25B magaroT POTOHBI C YACTOTOH v =10 I'n . [TocTosiHHAS
ITnanka h=6,63-10"% x-c; 1s.B=1,6- 107 JUx . MakcumanbHasi KHHETHYECKAs! JHEPTUS DIIEKTPOHA,

BBIOMBAEMOTO MIPHU STOM W3 METalllla pPaBHA:
a) 1,02-B; 0)2,145B; B)3,023B; 1)4,143B; 1)5,023B; ¢)6,143B; ) HET
MPaBUJIBHOTO OTBETA;

6 POTOHBI C OJJTHOU U TOM K€ dHeprueil E,, magaronye Ha 3JIEKTPOH, pac-

CCUBANOTCS HA HCM B PA3HBIX HAIIPABJICHUAX MO PA3HBIMUA YIJIaMU 0.

EO
AU 2 ONEKTPOH

nagatowiue 6
(POTOHBI 2



44

o; (i=12)- LUMKIMYECKHE YACTOTHI JIBYX PaCCEsHHBIX (DOTOHOB, IOKAa3aHHBIX HA pHCYHKE. BriOe-
pUTE IIPABUIILHOE YTBEPXKIACHUE:

a) o;>w, >Eqy/h 0) o, >w; >Eq/h B) 0; <w, <WE, r) o, <m; <Eq/h

7 Ha moBepXxHOCTb Tella HOPMAJIbHO MAJar0T (POTOHBI MOHOXPOMATHYECKOTO A~ ~rsEEpKANO
JIa3ePHOTO U3IY4CHHS C JUIMHOM BOJHBI A, NCHCTBYS Ha IUIOMANKY AS  CHIOH — ~oorrrs |
F. Ckonpko ¢poroHoB AN momnazaer Ha 3Ty IJIOIIAAKY 3a BpeMs At, ecnu teno 1 007y
3epKaJIbHO OTpakaeT BCE MaIaroliee Ha HEro U3ydeHue (YKaKnuTe IpaBUIIb- AN AR
HYI0 popmyny, rae h — nocrosunas [Tnanka):

FAAL | FAAt FAAt 2F )AL

Rl A2 B T2 D) 2hFaAt; ;e
h 2h )hAS ) A h )

hFAAL | hF At .

;oK) ;

AS A

8. TlapamutenbHBIHA IMy4OK CBeTa C A, =450 uM MagaeT HOPMAJIHHO HA 3a4ePHEHHYIO IJIOCKYIO 110~
BEPXHOCTh M NMPOU3BOJUT Ha Hee AaBiieHue p. Kakoe naBieHue Ha Ty ke HOBEPXHOCTh OyeT Ipo-
M3BOJMTH ITY4OK CBETA C A, =600 HM , TAKKE NAAAFOIIUNA HOPMAJIbHO U UMEIOLIUHI Ty kK€ IO THOCTh
($oTOHOB (unciio GOTOHOB B €AUHUIIE 00bEMA), UTO U IEPBOHAYAIIBHBIN My4OK?

a) 0,5p 6) 0,75p B) p r) 1,33p n  L,5p e) 2p

9. OTHOIIEHUE BETTMYNH CKOPOCTEH HEPEIATUBUCTCKUAX YacTUI] 1 U 2 paBHO V, /vz =1/2=0,5, a ot1-
HOIIICHHE MX JUTMH BOJIH JIe bpoiiiist paBHO, COOTBETCTBCHHO, Ay /Ay, =4 . YKKHUTE MPABUIBHYIO
BEJINYMHY OTHOLIEHHS My /M, MacChl IEPBOM YACTHUIIBI K MACCE BTOPOW YaCTHUIbI:

a) 16; 0) 8; B) 4, 12 n 1; €) Yy2;  x)Y4;  3)Y8; n) 116

K) HET MPaBUIILHOTO OTBETA,

10. Kunernueckasi SHEpPrusi IEPBO HEPEIATUBUCTCKON MUKPOUYACTHUIIBI B YETHIPE pa3a O0JIbIIIe KH-
HETUYECKOU SHEPrUH BTOPOH MUKPOUYACTHIIBI. YKaKUTE MPABUIIbHYIO BEJIMYUHY OTHOILLICHUS
A1 /Mg, IJTAHBI BOJIHBI JIe Bpoiiiist mepBOi MUKPOYACTHIIBI K [TTMHE BOJIHBI JIe bpoiisist BTopoit MUK-

pPOYACTHIIBI, €CJIM Macca MePBOM MUKPOYACTHIII B IBA pa3a 00JIbIIIE MACChl BTOPOH MUKPOYACTHIIHI:
a)\8; ©6)05 B2 1)YV2; ) 4; e) 1; xK) 25 3) Y u)
0,25;

K) HET IIPAaBUJIBHOI'O OTBETA,

11. MuxkpouacTuiia ¢ Maccoid M HaXOIUTCS B “TIOTECHIIMATBLHOM SIIUKE”, U HE MOXKET I10-
KHHYTh 00J1acTh MPOCTPAHCTBA C KOOpAMHATAMHU 0<X,y,z<a =100y (cM. pucynok). [Tpu

ATOM TOPSIIOK HEOTIPEICTICHHOCTH €€ UMITYJIbCa A, P MOKHO OIIGHUTh U3 COOTHOIICHUS
(yKaxuTe mpaBUIbHBIA OTBET)
a) A,p=104kr-m/c; 6) A,p=2102*kr-m/c;  B) A,p=10xkr-m/c; T) Ap<10krom/c ;

1) AHpS10734KF~M/C; e) AHpS10719H~M/C; K) AHp21034Kr-M/c; 3) Aszlongr~M/c;
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12. N3BecTHO, uTO Macca CBOOOJHOM MUKPOUYACTHULIBI paBHA M, a €€ COCTOSIHUE B CIIydae O JHOMEp-
HOTO JIBW)KEHHs OTIHCBIBAETCS BOJHOBOM (yHKIMEH y(x)= Acos(kx), rae 4 u K — moCTOsIHHbIE BeJH-

unbbl. Eciin h=1,055-10* [l -¢ , TO TOJIHYIO SHEPIUI0 £ YaCTUIIBI MOKHO BBIYMCIIUTH U3 COOTHO-
1IeHus (yKaKUTe IpaBUIIbHBIN OTBET):

2mk? k2h? h? 2mk? h?

a) E= ; 0) E=- ; B) E=—; T) E=— : n) E=- :

) h? ) 2m ) 2mk? ) h? ) 2mk? )
21,2

£_kh ;
2m

13. BosHOBas PyHKIIHS, OTIMCHIBAIONIAS COCTOSTHIE MUKPOYACTHUIIBI, IBMKYILEHCS BJIOJIb OCH X,
UMEET BUI y(X) = A-, /cos(kx) , rie A u K — moctosiHHbie Bemn4nHbL. [ITOTHOCTH BEpOSTHOCTH OOHA-

PYXXEHUS 4aCcTUIbl MAKCUMaJIbHA B TOUKE C KOOPAMHATON (YKa)KUTE MPaBUJIbHBIN OTBET):

T . 2., T . T . T,
a) x=—; 0) x==; B) X=—, r) X=—1;, ) x=—;
8k k 2k 4K k
14. DnekTpoH C Maccoii m ¥ ¢ OTPHUIATEIILHBIM AJIEKTPUUYECKUM 3apsIOM —( HAaXOJUTCS B TOJIE KY-
JIOHOBCKOTO MPHUTSKEHUS AIpa C MACCOM M U € TIOJIOKHUTEIHHBIM JIEKTPUICCKUM 3apssIoM +Q ,
o0pa3ys 0AHONEKTPOHHBIN aToM. [Ipu 3TOM M ? m, k=1/4ng, , h=h/2n—nocTossHHas [Inanka.

DNEeKTPOH NEPEXOTUT C YETBEPTOI Ha BTOPYIO OOPOBCKYIO opOuTy. IIp1 3TOM €ro sHeprust ymeHb-
11aeTcs Ha BeIMUUHY (yKakKUTe MPAaBUIbHBIN OTBET):

1(kaQ)’m 1(kaQ)’m. 3 (kgQ)’m (kaQ)’m . 1(kgQ)’m
a) S 0) PRI B) TR r) 2—hz ) § T e)
3 (kaQ)’m
32 p2

15. MukpoyacTuiia HaX0AUTCSI B OTHOMEPHOU MPSMOYTOJIHHOM IMMOTEHITUATBLHOM sIME IITH-
PUHBIL @ ¢ OECKOHEYHO BHICOKMMH CTEHKaMHU. JIBa caMbIX MaJIEHbKUX Pa3pelIeHHBIX 3HA-
YEHUs SHEPTUM YACTHUIIBI B 3TOM sIME paBHbI E, U E,, npuueMm E, > E;. Macca m yacTtu-

bl paBHA (YKaXXUTE NMPaBUIbHBINA OTBET, Iie h =h/2rn—nocrosHuas [1nanka):

3n°h? . (EZ_El). n’h? . JBrh . (EZ_El)_
Y 2(E2—E1)a2 + ©) 2n?h?a?® ’ 2 2(E2—E1)a2 - 2a2(E2—E1)’ 3n’h%a? '
e) nh
2a°(E, - E,)

16. MukpoyacTuia ¢ Maccoil m HaxXOJIUTCS B OJJHOMEPHOU MOTEHLIUATIBHON SIME, UMEsI TIOTEHIIHU-
aIbHYI0 SHEpruro U =k x? / 2,rae k=const, 1 IMEeT HANUMEHbIIIEE pa3pelIeHHOE 3HAUYEHHUE DHEP-
run. YeMmy paBHa AJMHA BOJIHBI (JOTOHA, KOTOPBIH JOHKHA MOTJIOTUTh YaCTUIIA, YTOOBI IEPEHTH Ha
COCETHUH pa3pelIeHHbII SHepreTUYeCcKuil ypoBeHb ( ¢ — CKOPOCTh CBeTa, h=1 055-10734 Jlx-c):

fk ) #Zm_ fk_ ka_ TC fm_ fm_
a)TEC %, 6)TCC T, B)ZTCC E, r)TEC F, ﬂ)? ?, e)ZTEC ?, )K)
1fm_ fm_

——,3)750—,

2\ k 2k
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17. Yemy paBHO OTHOIICHUE BETUYMUHBI (MOAYJS1) HAMOOIBIIETO BOZMOKHOTO 3HAYCHHS MTPOCKIIUH
BEKTOpa OpOUTAIBHOTO MOMEHTA UMITYJIbCA MIEKTPOHA, HAXOAAIIEroCs B 2p — I0J000JI0UKE aToMa,

Ha OCh Z, KOTOpasi HalpaBJieHa BJOJIb JMHUN MHIYKIIUY BHEIIHETO MAarHUTHOTO TOJIS, K BEJIMYUHE
(MOJTyITI0) IPOEKIIMK BEKTOpa COOCTBEHHOTO (CIIMHOBOTO) MOMEHTA UMITYJIhCa STOTO 3JIEKTPOHA Ha
Ty %€ 0Cb (BbIOEpUTE ITPaBUIIbHBII OTBET):

a) 1; 0)2; B3, 14 n) S; e) 6; x) 7; 3) §;

18. B HauaIbHBII MOMEHT BpeMeHH t=0 paanoakTuBHbI o6paser; umen 8- 102 sep. B Moment t=1
C B HEM COXPaHWJIOCH 4 10% snep. CKOJMBbKO paioaKTUBHBIX SIJIEp pacnajeTcsi B 3TOM 00pasie K
MOMEHTY BpeMeHH =3 C (BbIOepuTE MPaBUILHBINA OTBET):

a) 7,510, 6)7-10%  B)6,5:10° 1)6:10°%  1)5510%; e) 510%; K) HeT

IIPpaBHUJIBHOT'O OTBECTA,

19. TIporcXOIUT MpeBpalIeHre sapa X5 B AApo Y55 . DTO MpeBpallleHue BBI3BAHO IBYMs Clie-
TYIOIIAMH SITICPHBIMU pEaKIUsIMH (BBIOEPUTE MPABUIILHOE YTBEPIKICHHE):

a) o-—pacnazoM; 0) a— u B~ —pacmagoM; B) a— U BT —pacmamom; r) o— U4

Y — pacnaaoM;

4. OueHoYHbIe CPeACTBA (OLEHOYHbIE MATEPHAJIbI) VISl IPOBEIEHUS IPOMEXKY-
TOYHOW aATTECTAIMU 00Y4AIOIIMXCH (3AIIUTHI KYPCOBOH padoThI (IIPOEKTA)) Mo
AUCHUIINHE (MOTYJIIO)

3aHATUS YKa3aHHOTO THIIA HE MPEAYCMOTPEHBI OCHOBHOM MpodeccHoHaIbHOW 00pazoBa-
TEJIbHOW TPOrpaMMON.



