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1. Onucanue (poHIA OLIEHOYHBIX CPeACTB (OLEHOYHBIX MATEPHAJIOB)

®oHJ OIICHOYHBIX CPeACTB (OLIEHOYHBIE MaTepHalibl) BKIIOYACT B ce0si KOHTPOJIbHBIC 3a/1a-
HUSE ¥ (MJTH) BOMPOCKI, KOTOPBIE MOTYT OBITh MPEIIOKEHBI 00yJaromEeMycsi B paMKax TEKYIIEero
KOHTPOJISL YCIIEBAEMOCTH U MPOMEXYTOUYHOW aTTeCTAllMU MO JUCIHMIUIMHE (MOIYJ0). YKa3aHHbIC
KOHTPOJIbHBIC 3a7aHus U (MJIH) BOIPOCHI TO3BOJISIOT OLEHUTh JOCTHKCHUE O0YYAIOIIMMCS TUIAaHH-
PYEMBIX Pe3yJabTaToB OOYYCHUS IO TUCHUILUIMHE (MOJYJIIO), YCTAHOBICHHBIX B COOTBETCTBYIOILCH
paboueii mporpaMmme TUCHUIUTHHBI (MOIYJIs), a TaKkKe CPOPMUPOBAHHOCTH KOMICTEHIINMH, YCTaHOB-
JICHHBIX B COOTBETCTBYIOLIEH OOIIEH XapaKTepUCTHKE OCHOBHOM mpodeccruoHanbHOM 00pa3zoBa-
TEJIbHOW MPOrpaMMBl.

IlosiHbIE HAUMEHOBAHMSI KOMIETEHIIMM M MHIUKATOPOB UX JOCTUKEHHUS IPEICTABIICHBI B
o01el XxapakTepUCTHKE OCHOBHOM MPO¢heCcCHOHATBHOM 00pa30BaTEIbHOM MPOTPAMMBEI.

2. OnleHo4YHBIE CPeCTBA (0L €eHOYHbIE MATEPHAJIBI) JAJIs MPOBEAEHUS TEKYIIEro
KOHTPOJISl YCTIeBAEMOCTH 00Y4Ya0IIUXCS M0 JUCHUILIHHE (MOLYJII0)

2 cemecTp

Ilepeyenb KOHTPOJILHBIX 3aJaHUI M (HJIM) BOMPOCOB JUIsA OIeHKH COPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHKeHUsI KomneTeHnuu OITK-1.1)

1. KonrtponbsHoe 3aianue. Ha pucynke nzo0paxeHa 1iockas KpuBasi, Ha3bIBae- y

Mast Kirotouoit (crmpansio Kopio). Touka A JBHKETCS BIOJIb 3TOM KPUBOW B A
HAaIpaBJICHUH, YKa3aHHOM CTPEJIKOH, C TIOCTOSIHHOW 110 BEJTMYMHE CKOPOCTHIO.

[1pu 3TOM BelMYHHA €€ TIOJHOTO YCKOPECHUS: a) paBHa HYIIIO; 5 >
0) MOCTOSIHHA M HE paBHA HYJIIO;  B) YBEIMYUBACTCS;  T) YMCHBLIACTCS,

2. KonrponbHoe 3aianue. YacTuma JBUKETCS MO0 KPUBOJIMHEHHOW TPAEKTOPUU C MOCTOSHHBIM T10
BENMYMHE (MOJIYIII0) HOPMalbHBIM ycKOpeHueM. [Ipu 3ToM oka3bIBaeTcs, YTO pajnyCc KPHUBU3HEI
TPAaCKTOPUHU B MECTE HAXO0KJICHMs YAaCTULBI BO3PACTaET CO BpeMeHeM t 10 ciaeayroleMy 3aKOoHy:

R(t) = constt?. Vkaxure npa- v \ v
! U 1 \ ! T/ 1
) e)

\%

.

BUJIbHBIA TpapuK 3aBUCUMOCTHU ;

BEJIWYMHBI CKOPOCTH YaCTHIIBI OT
[CKOP a) 0) B) r)

BpEMEHH t:

3. KonTtponbHoe 3ananue. MatepuanpHas Touka M nBu- \

xKetest 1o mapabone (puc.1) B HAPABIEHNUH, YKA3aHHOM 4 U Puc2

crpenkam. [ paduk H3MEHEHHsT BETUUUHBI (MOIYIIs1) e Puc.1 \\//

CKOPOCTH NpuBeeH Ha puc.2. Ha puc.1 nmokazano moJo- M T

HanpaeneHue Y

JKeHHe ToOYkd M B MOMEHT BpeM?HI/I ta. YKaziche Ha 3TOM 1 nEIDKEHNA t; to tg

PHYCYHKE HaIlpaBJIEHUE CUJIBI, IEHCTBYIONIEH HA Touky M

B 9TOT MOMEHT BPEMEHH 13 a) 1, 0) 2; B) 3; r) 4,

4. KontponbHoe 3aaanue. Ha teno, uMeBIiee UMIyasCc P B TEUEHHUE OYEHHb KOPOTKO- o—>5

ro BpeMeHH At neiicTBoBasia cuiia 6ombimas cuina F . [locne okoHwaHus necTBUS fiL 20

CHJIBI TEI0 JeTUT 1o yriaoMm 120 k HanpaBlIeHUIO IEPBOHAYATBHOTO JIBUKEHUS C

MMITYJIbCOM, BEJIMYMHA KOTOPOI'0 PaBHA BEJIMYMHE IEPBOHAYAIILHOT'O UMITYJIbCA TeJIa: |f)| = | E)| .

[Ipu 5TOM BENIMUYMHA UMITYJIbCA AEHCTBOBABILIEH HA TEJIO CUJIBI ‘FAt‘ Oyzer paBHa!

a)0;  6) ptgl2d; B) pcosl129: ) pl2; n)p; e) psin120@; x) 2p;
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5. KonTponbsHoe 3aganue. 13 xectu BbIpe3ain TpU OJUHAKO-
BbI€ JIETAJIM B BUJIE dJUIMIICA. [IBe eTanu pa3zpe3aiu Ha YeThl- 0 | =<
p€ OIMHAKOBBIE YaCTU. 3aTE€M BCE YACTU OTOABUHYJIH JIPYT OT
Jpyra Ha OJJMHAKOBOE PacCTOSIHUE U PaCcCTaBUIM CUMMETPHY-

HO oTHOcHuTenbHO ocu OO’ (M. puc.). BeibepuTe npaBuiibHOE LS |5 >
COOTHOIIIEHUE MEKIY MOMEHTAMH WHEPIIMH dTHX JCTaJICH OT- I I, I3
HocurenbHo ocu OO'.

a) l;>1,>14; 0) Iy<ly<lg; B) I1<l,=13;

I') HE XBaTaeT JaHHBIX;

6. KonTponbHoe 3aganue. ToHkwii 00pyd, TUCK, Iap ¢ O UHa- s p bR

-5 m
KOBBIMHU paanycamMu R u TOHKUI cTep)kKeHb NIMHBI 2R UMeroT ® @ R @l—>
OJTMHAKOBBIC MAcChl M U BPAIAIOTCS BOKPYT OCEH CHUMMETPUHN | | m
MPOXOISAIINX Yepe3 HEHTPI Macc 3THX Tell (CcM. pUCyHOK). [Ipu m
3TOM MOMEHTBI UMITYJIbCA BCEX TEJI MIPU BPAIICHUH OJMHAKOBBI. HaMMEHBIITYIO YTIIOBYIO CKOPOCTh
BpAIIICHHSI HMEET:
a) oOpyd4; ©O) IuCK; B)Iap; T) CTEPXKEHb; 1) YIIIOBBIC CKOPOCTU BCEX TEJ OJMHAKOBBI;

7. KontponbHoe 3amanue. [{unuuap maccsl 2M u paguyca R Moker Bpamartbes 6e3 2m
TPEHUsI BOKPYT TOPU30HTAIBHOM 3aKpEIIEHHON OCH, poxo el yepes ero uentp 0.
K koHIIaM HUTH, NEPEKUHYTON Yepe3 LUINHIP, IPUKPEIUIEHBI TPY3bl ¢ MaccaMu M U A
3M, KOTOpBIE ABMXKYTCS MO ACHCTBUEM CHUJIBI TSDKECTH. Y CKOPEHHE CBOOOIHOTO Ma-
neHus paBHO J. CHIIbI HATSDKEHHS] HUTH pa3IMyaroTCs ¢ pa3HbIX CTOPOH LWINHAPA Ha
BenmmunHy AT . Cuna, ¢ kotopoii onopa O geiictByeT Ha nunuuAp, paBHa N. Huts He v
IPOCKAJIb3bIBAET MO MOBEPXHOCTU LUINHpa. Mcnonb3ys npuBeeHHbIE JaHHBIE, YKAXUTE IIpa-
BUJIBHOE BBIPXKEHUE JIJIsl BEIMUMHBI YCKOPEHUS rpy3a M:

2AT AT +N AT - N AT - N AT AT
aya=——; 0)a=———; B a=———; T1)a=—; gag)a=—; e a=—;
m m 2m m m 2m

8. KontponbHoe 3amanne. Bennunna MoMeHTa UMITYJIbCa CITyTHUKA MAacChl M, JIBU- N

XKYILIETocs 10 KpyroBoil TpaekTopuu paguyca R Bokpyr miianetsl I1, paBua L. Ilpu
9TOM BEJIMYHMHA CUJIBI TPABUTAL[MOHHOTO NPUTSHKEHMS], CO CTOPOHBI IIJIAaHETHI PAaBHA!

D2 oA wl nob o pE g
" OTme Ywe Yz YIr O Tamm

) HET MPaBUIBHOTO OTBETA;

9. KonrponbHoe 3amanwe. C TOpKHM, C OJHOM M TOW jKe BBICOTHI N,  ckarbBaroTcs 0¢3
NPOCKAJIb3bIBAHUS AP, HWJIMHIAP W TOHKHA 00pyd (TOHKOE KOJIBIO), MMECIOIIUE OJMHAKOBBIC
MacChl W OJMHAKOBbIe paauychl. [lepBoHavanbHO Ha BBICOTE h  Bce TpH Tella MOKOWIIHUCH.
MeieHHEE BCEX C TOPKU CKATHUTCS:

a) mrap; 0) HUIHHID; B) 00pyHY; I) BCE TPH Tejla CKAaTBIBAIOTCS 3@ OJMHAKOBOE BPEMS;

10. KonrponpHoe 3amanue. [lo  TOpPWU3OHTaIBLHOM  TMOBEPXHOCTH  O€3 VOmy
MPOCKAJIb3BIBAHMSI CO CKOPOCTHIO V KATHTCSH IIAp C MAcCoil M, a TaKKe CKOJIb3HT C wv@w_%wl;@w
TOW e CKOPOCThIO V Iiaiiba ToW e Macchl M. Bo CKONBKO pa3 KMHETHYECKash SHEPrus mapa
00JIbIIIe KHHETUYECKOM SHepruu Maiob1?

a) B 2,5pa3a; 0) B 2 paza; B) B 1,75pas3,; r) B 1,5pas3; n) B 1,4pas3; ¢) B 1,25pas;
’K) OHM PaBHBI,  3)IJIs OTBETA HAJ0 3HATh PAJUYC I1aAPa;

11. Mumo HemoABMXHOTO HabmoaaTeNs Ha 3eMiie ¢ OOJIBIIONH CKOPOCThIO, paB- —a=
Hoit v=2- 16 m/c, nposietaeT pakera. KoCMOHABT B pakeTe nepsKail CTepKEHb -  — i% > -

L.
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HbI | TapajuiebHO ABMKCHUIO PaKeThl U moBepHy ero Ha 90°, HanpaBuB MEPICHANKYIISPHO JBU-
’KEHHIO pakeThl. [l yeroBeka Ha 3emJie JIHHA CTePIKHS ITocie 3Toro OyaeT paBHa (¢ — CKOPOCTb
CBeTa B BaKyyMe):

a)l; 6)I/(1—«/1—v2/02); B) | Q/1-v?/c?; r)l/\/]TZ/CZ; H)ltél‘\/m)?

12. KouTponpHoe 3amanue. Ha pucyHke n3o0paxeHa 3aBUCUIMOCTb TEMIIEPATyPhI OT T
JABJICHHS JUTS 33 TaHHOM Macchl rasa. [Iporeccsl uayT B HalpaBlIeHUH, YKa3aHHOM

cTpenkaMu. Bo3MOXKHBI clienyrolue npouecchl: 1) n3obapuyeckoe HarpeBaHUe; 2) U30- P
OapuuecKoe OXJIaXKICHHUE,

3) H30XOPHYUECKOE YBEIUUCHUE aBICHUs; 4) M30XOPHUECKOE YMEHBIIICHUE JTABJICHUS,

5) u30TepMUYECKOE CKATHE Ta3a; 6) H30TEPMHUCCKOE PACIIPEHHE Ta3a. YKaKUTE, KaKHhe Iporiec-

CBI U3 TIEPEUNCIIEHHBIX N300pakKeHbI HA PUCYHKE!
a)l,2,4; 6)1,2,3; 8)1,3,4, 1l 25 mn1,2,6;, ¢)3,4,5 x) 3,46, 3)2,3, 4

13. KonTponbHoe 3a1anne. B Hauane uacanbHbIN ra3 uMen AaBiIeHUE p1, 006EM Vi, a ero BHYTpEH-
Hsisl SHeprust Obu1a paBHa Uj. HekoTopslit mpoliecc MpUBOANT 3TOT ra3 B COCTOSIHUE C JaBICHUEM P2
= p1/3 u ¢ 06BEMOM

V= 2V;. Ha xakyro Benuunny AU u3MeHseTCsl BHYTPEHHSS SHEprus ra3a npu 3ToM mpoiecce?

a) AU = U,, yBennuuBaercs, 0) AU = U, ymeHbI1aercs; B) AU = U4/2, yBennuuBaercs;
r) AU = U;/2, ymeHbIaercs; n) AU = U,/3, yBenuuuBaercs; e) AU = U4/3, ymeHbIaercs;
x) AU = 0; 3) HET MPaBUIBHOTO OTBETA,;

14.KouTpoabHoe 3aanue. MosipHbIe TEIUIOEMKOCTH HICaIbHOTO r'a3a B MpoIiec- p

cax 1 - 2u 1 - 3pasusl C; u C, cooTBeTcTBEeHHO. X OTHOIIEHNUE 2

Cq / C, =0, 75. TakuM razoM MOXKeT ObITh (YKa)KHTE BCE IPABHIbHBIC OTBETHI): 1 3

a) ammuak NHs;  0) kuciopon O;  B) a3oT Np; 1) yriekucibiii raz COy; v

n) renuit He;  e) Bogopoxa Hy; ) JaHHOE YCJIOBHE HEBO3MOKHO;

15. KonTposabHoe 3aganue. Ykaxure GOpMyIly AJsl BEIUMCICHUS IPUPALIECHUS SHTPOIIUN

du

UJCaLHOTO Ta3a MpU U300apHOM OXJTAKICHHH: a) —J.? : 0) I(dU + pdV) :

pdV vCpdT . du . :
B) | — r) | ———; o) |pdV; ) |—; X)HeT npaBUIbHON HOPMYJIBI;

Ry el ) E

16. KonrtponbHoe 3a1anue. Kakue n3 NpuBeACHHBIX HUXKE YTBEP)KICHHH OTHOCITCS KO BTOPOMY
Havyany TepMOANHAMUKY (YKaKUTE JIBa MPABHIBHBIX OTBETA)?
a) OOpaTHBII HUKIMYECKUH MPOIIECC BOZMOXKEH, €CIIM BHEITHHE TeJla COBEPIIAIOT paboTy Hal pa-
0O0YHMM TEJIOM TETIOBON MAIIMHEI,

6) KIT/I ukiaa KapHo paBen (TH - Ty ) / T, x100%, rne T, u T, - Temnepatyps! “HarpeBarens” U

“XxomoauiabpHuKa”;
B) I3MEHEHME SHTPOINHU HIEABHOTO ra3a [Py moy4eHut uM Temioth 8Q pasuo dS=0Q)/ T;
r) OIHUM U3 pe3yJIbTaTOB MPOUCXOIAIINX B TEPMOTUHAMUYECKON CUCTEME MPOIIECCOB MOXKET OBbITh
riepeiada TEIIOThl OT XOJOIHOTO Tella K HAarPETOMY;
1) B mporieccax, MpoucXoasIux B 3aMKHYTOM CHCTEME, SHTPOITUS YObIBATH HE MOXKET;
¢) Pabora, mpou3BeIcHHAS 3a [TUKJI PA0OYNM TEJIOM TEIJIOBOW MAIIIMHBI, BCET1a MEHBIIIE MTOTyYEH-
HOH 3a IIUKJI U3BHE TEILIOTHI;
M)

17.KonTponsHoe 3ananue. Ha pucyHke npuBeeHbI 1Ba rpadguka GyHKIUN 1

o 2
pacnpCaACICHUA 110 BEIIMYNHAM CKOPOCTEHU MOJICKYJI OOHOI'O U TOT'O KEC
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U/ICTbHOTO ra3a MpH pa3HbIX TemiepaTypax. I — Temreparypa rasa, S —Iuiomaab moJ1 KpuBoi
rpaduka. [IpuBeeHbI ClieTyIONue COOTHOIICHHMS:

A)To=Ty; B)T<Ty B)Te>Ty; S=S; NHS>S; E)S<S.

Kaxue 13 5TUX COOTHOIIEHUH SABJISIOTCS HpaBI/IJ'II)HBIMI/I?

Oteerel: a) A, I'; ©O)AE; B)A,; r)b,I; n)B,E;, e)bI; x)B,E; 3)B,/1;
n) B, T;

18. KonTpoasHoe 3ananue. Ha pucynke npeacrasieH rpaduk GyHKIMN pacrpe-
nenenus MakcBeIuta MOJISKYJ HICAThHOTO Ta3a 1Mo BeIM4rnHaM cKopocTeid. Cpe-
JI1 OTMEUEHHBIX Ha HEM CKOPOCTEN V; MMEIOTCS BEJIMYUHBI CPEAHEN, CpeaHEN
KBaJIpAaTHYHON 1 HauboJee BEPOSITHON CKOPOCTH MOJIEKYJ rasa. bespasmepHoe

OTHOUIEHUE V3 @4/(V2)2 paBHO: a) ,/%; 0) \/%; B) %;

r) 16. ) 3. e)\/E' x) 8. 3) am. ) Oif OTBET;
Voo MN16® YNw MNem YNz MY |

19. KonTpoasHoe 3ananue. J{aBieHne raza, COBEpIIAOIIETO H30TEPMUIECKUN MPOIIECC, YMEHBIIN-
7ock B 2 paza. [lpu 3ToM cpenHss JuinHa CBOOOAHOTO Tpodera MOJIEKyII ra3a:

a) yBenuumiach B 4 paza; 0) yBelIMUYHIIACh B 2 pa3a; B) MPAKTHYECKH HE H3MEHUIIACK,

) yMEHBIIMJIACH B 2 pa3a; [) yMEHbIIMIACh B 4 pa3a,

20.KonTtponbsHoe 3a1anue. B motoke rasa, HarpaBJlIeHHOM MPOTUB OCH Y, BEJTHYUHA z

v
CKOPOCTH Ta3a PacTeT B MOJOKHUTEIHLHOM HaIlpaBiIeHUH OcH Z. [lepeHoCc uMITysibca Ha- =
HPABJICHHOTO JBMKCHHS Ta3a MPOUCXOJTHT: X
a) BIOJb OCH X;  0) MPOTHB OCH X; B) BJIOJIb OCH J;  T) IIPOTHB OCH y; 1) BJOJb OCH Z,
€) IPOTUB OCH Z, K) Ipyroii OTBET;
21.KonTtponbHoe 3a- ' ' ' ~ ] '
T 7. Jof Jq - Jol Jql; Jo JQ
nanue. Marepuan 10 )2 ! _/ : \ : . i
p .= \ x |— ix \ x |F Yx [T ix / X

CTEp)KHS, M300paXeH- X1 X X P R A N A N
HOTO Ha JICBOM pH- a) 0) B) r) o) e)
CYHKE, IMEET BCIOJlY

OJIMHAKOBBII, HE 3aBUCSIINHA OT TeMIepaTypsl KO3 UIMEHT TeI0NPOBOAHOCTH. KOHIIBI CTEpKHS
NOJIeP’KUBAIOTCS NpH pa3Hbix Temneparypax 71 = 400K u 77 = 300K. Ykaxute npaBuiIbHbIHI
rpaduK 3aBUCHMOCTH BEJIMYHMHBI ITIOTHOCTH TIOTOKA TEIUIA jo OT PACCTOSHHS X BJIOJb €ro OCH:

22.KounTponwsHoe 3a1anue. Ha pucyHnke npuBeneHa nuarpaMma COCTOSIHUM BEIecTBa
H20 ¢ xkpuBbIME pa3iena TBEpIOH, )KHUIKOW U ra3oo0pa3zHoi ¢a3. Kakas Touka (nim
TOYKH) Ha JHarpaMMe COOTBETCTBYET COCTOSHHIO KUTISIIECH BOJIBI?

a)l;, 06)2;, B)3 14, n)b5; e)6;, k)7, 13)8 w9
K) 2u 3; n) lu 4,

IlepeyeHb KOHTPOJILHBIX 3aJaHUIT H (WJIH) BOMPOCOB JUISA OIeHKH COPMUPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP H0cTH:KeHHsT KomneTeHuun OITK-1.2)

1. KoHTpoasHOe 3a1aHue. MarepuaibHas TOUKa JABMXKETCS TaK, YTO ¢ TCUCHUEM BpEMEHHU €€ Koop-
JIUHATBI U3MEHSIOTCA 110 3aKoHaM: X = X + 6% — 4tS, y= 5t2—4t3+1,5t4 nz=4+ 8 — 2% BoluncauTe
MOJTYJTb CKOPOCTH MaTepHAIbHON TOYKH B MOMEHT BpeMeHH t = 6¢.

2. KonrtponbHoe 3ananue. [Ipu ABMKEeHNN MaTEpHAIIBHOW TOYKH MO KPYTOBOM TPAEKTO-
puu €€ TaHTeHIMAIbHOE YCKOPEHUE U HOPMAJIbHOE YCKOPEHHE BO3PACTAIOT CO BPEMEHEM 9
a

<4
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t mo nuHeitHOMY 3aKkoHy: a; =constt, a, =consti. IIpu sTom BennunHa Tanrenca tgO yrma

MEKy BEKTOPOM V CKOPOCTH TOYKH U BEKTOPOM €€ MOJTHOTO YCKOPEHUst & OyIeT U3MEHSTHCS CO
BPEMEHEM 110 3aKOHY:

a)~%; 6) ~t%; B) ~t; F)Nt%; H)Ntlz; e) ~t2; k) tgB He m3MeHsercs;

3) TAKOC IBUKCHUE HCBO3MOKHO,

3. KonTtponpHoe 3amanme. MarepuanbHas TOYKA JABUKETCS BIIOJb KPUBOJWHEHWHOW TPACKTOPHH,
npuyeM BeluYMHA (MOJYJIb) CKOPOCTH 3TOM TOYKHM MEHSETCS CO BpeMeHeM t 1o 3aKkoHy

V(t) = At? - Bt+ C, rone A B,C-mnocTosiHHBIC BEIWYUHBI, HE paBHBIC HYIIO. B Kakoii MOMEHT

BpeMeHH t BEKTOp MOJHOTO YCKOPEHHsI TOUKH Oy/AeT NepreHIuKYIIpeH TPaeKTOprn? a)

B 2A
nput=—: O)mput=—;
p A ) up 5

B)HthI\]BZ—4AC; r)npntzz—';; n)antI%; e) nmpu t =0;

) B JII000I MOMEHT BPEMEHHU BEKTOP YCKOPEHHUSI HE IEPIICHAUKYIISIPEH K TPACKTOPHH;

4. KontponbHoe 3aganue. YacTuna ABUKETCS BIOJIb OKPYKHOCTHU € pailycoM 1 M B COOTBETCTBUU
¢ ypaBuenuem ¢(t) = ZTT(t3 —24t% + 24 - 19, rae ¢ —yroa B paguaHax, t —BpeMs B CEKyH/ax.

BennurHa TaHreHIMAIBLHOTO (KacaTeIbHOTO K TPAEKTOPHH) YCKOPEHHUS YaCTHIIBI paBHA HYITIO B
MOMEHT BpeMeHH (B CEKyH/1aX), paBHBIH:
a) 1, 0) 2; B) 3; r) 4; n) 6; e) 8; ) HET NPaBUIBHOTO OTBETA;

5. KonrponbsHoe 3ananue. Jluck paanyca R HaunHaer Bpamarbcs u3 co- ,
€z, pan/c

CTOSIHUSI TTIOKOSI B TOPU30HTATBHON IJIOCKOCTH BOKPYT OCH Z, TPOXOIsi-

1ieil NeprneHIuKYISIPHO €0 TNIOCKOCTU YEPE3 €ro UEHTP. 3aBUCUMOCTD 2

MPOEKIIMU YTIIOBOTO YCKOPEHHS OT BPEMEHHU MoKa3aHa Ha rpaduke. B 0

KaKoil MOMEHT BPEMEHH BeJIHYrHa (MO/YyJ1b) TAHT €HIIMATBHOTO YCKOpE- oL \2“4\1 ] 6\7 81 19 b
HUS TOYKU Ha Kparo JAUCKA JOCTUTHET MaKCUMAaJIbHOM BETMYHHbI? LV

a) 1lc; 0) 6 ; B) 5¢; r) 4c;

6. KonTponbHoe 3aganne. Ha ¢pusnyeckoe Teno AecTByeT cuiia. 3aBUCUMOCTD F..H

OT BPEMEHHM €€ MPOEKIIMU Ha OCh X TMOKa3aHa Ha pUCYHKE. B HauanbHBIN MO- AR B
MEHT BpeMeHH to = O MpoeKIHst HMITYJIbca Tejla Ha OCh X ObLIa paBHA HYIIIO. 0 /N
Yemy oHa OyneT paBHa B MOMEHT t = 6¢? /214 16

a) Okr-m/c; ©0) 1xr-m/c; B)2xkr-m/c; 1) 3kr-m/c; 1) 4dxr-m/c; -2N++++

e) 5kr-m/c; k) 6kr-m/c;  3) 8kr-m/c; 1) HET MPaBHJILHOTO OTBETA,;

7. KonTtponbHoe 3ananue.[1o HakIIOHHOM MIIOCKOCTH, 00pa3yIomel yroi o ¢ To- Iy Ja

PH30HTOM TSHYT 32 HAMOTAHHYIO HUTb BJI0JIb IJIOCKOCTH C CHIION F mununap
Maccel M U paauyca R (cM. pucyHok). [{unuuap katutces 0e3 mpocKaib3bIBaHMU.
Ha Hero neicTByeT cuna TsHkeCTH M@, cunia Tperus Fr, u cuna peakiuu N co

>
avm
CTOPOHBI IIJIOCKOCTH. HCHOJ’IBSyﬂ TOJIBKO MPUBCICHHBIC TAHHBIC, 3AIIUIITNUTC BbI- g

pakeHue Ui YTI0BOr0 YCKOPEHUs IIMIIMHAPA BOKPYT TOPU30HTAIBHON OCH, IPOXOAIIECH depe3
TOUKy Kacanusi C IWIMHIPA U TUIOCKOCTH.

- i F+F.  —2mgsina - i
a) e= 3F - 2mgsina . 6)e= p g . B)e= 4F - 2mgsina :
4mR 3mR 3mR
F +F., —2mgsina - i -
r) g= ™ 9 . M) e= 2F —mgsina © e)e= 4F - 2mg cox :
2mR 3mR 3mR



8. KonrponbHoe 3ananue.lllkuB paguyca R MoxxeT Bpamartbes 0€3 TpeHUs BOKPYT
TOPU30HTAILHON 3aKPETNICHHON OCH CHMMETPUH, Tpoxoasuiei yepes ero ueHtp 0.
Uepes MIKUB MEPEKMHYTA HUTh, K KOHIIaM KOTOPOH MOJBEIICHBI IPY3bl pa3HOM Mac-
cbl. Macca MeHbIIEro rpy3a paBHa M, a HUTh TSHET €ro ¢ CWIol T; = mg/2, rae g —
yckopeHue cBoboaHoro nagaeHus. Cuia HaTsSHKEHUSI HUTH, ACHCTBYIOIIAs Ha BTOPOH
rpy3 paBHa T, =3mg. HuTh ABIKETCS BMeEcCTe ¢ BpaliaiomumMes 00010M IIKUBA HE

MPOCKATB3bIBAsL. 3aMUIINTE YPABHEHUS JUHAMUKHU BPAIIATEILHOTO U MOCTYATEIBHOTO ABUKCHUS,
C UX MOMOMUIBIO MOJTYYUTE BBIPAXKEHUE MOMEHTA MHEPIUU IIKKBA, 3alIMCAHHOE Yepe3 BETMYUHBI M U
R, 1 yKkaxxuTe npaBUIbHBIN OTBET:

a) 1=5mR%/2; 6) I=2mR?; B) I=5mR%; 1) |1=3mR%; 1) l=2mR%/5; ) |=mR;

9. Koutponshoe 3aganue. Jlokosimuiicss crepskeHb MacChl M U AauHbI | crioco- Me

O€H BpalaTbCs BOKPYT NepHIeHANKYISIpHOH 3aKperienHoi ocu OO’, mpoxos- @’EA
el yepes ero HeHTp. B mpoTHUBOMOIOKHBIE Kpasi CTEPKHS OJHOBPEMEHHO Bpe- ok 4 v
3a10TCA MAJICHBKUE IUIACTUIIMHOBBIE IIAPUKH C TEMHU K€ MacCaMHU M), JIETEBIINE

HaBCTpedy ApYT APYTY ¢ OAMHAKOBBIMU 110 BEJIMYMHE CKOPOCTIMU V NEPHEHAUKYIISPHO KaK
CTEPIKHIO, TaK U K ocu BpaieHus. [llapuku npummnaror kK crep:kHio. Paccuntainte Ha OCHOBAaHUU
IIPUBEICHHBIX JAHHBIX YTJIOBYIO CKOPOCTB CTEPKHS C IPUIMIIIUMU IIapUKaMU Cpa3y IOocie yaapa
U YKaXXUTE OTBET!

v, 2v 3v., 3v. 5v, 6v v, v, 12v, 3v .
a)_a 6)_ 0 r_’ H)_l C) — K _13 ] I/I)_’ K ]

I 2l 8l 6l 5’ 5l 12 7l 10
J) APYro OTBET;
10.KontpomnbHoe 3aianue. J[Ba aucka MOTyT BpamaTbcs BOKPYT oOIIel BepTu- Ol my,R,
KaJbHOU ocH. BepxHuil 1uck ¢ Maccoil My u pagnycom R; Bpamancs ¢ yrioBoi Do,
CKOPOCTBIO (0 = (W) U yIaJl Ha HWKHUM AUCK, UMEBIIUH Maccy M, = 2mMy, paauyc ‘)R ®,

O'| M, 11

R, = 2R, u Bpamasmuiicsi B IpOTUBOIIOJIOKHYIO CTOPOHY C BABOE OOJIBILIEH yIiI0-
BOI CKOPOCTBIO W, = 2. Jlucku ciunarotcs. PaccunTaiiTe Ha OCHOBaHHM IPUBEAECHHBIX JAHHBIX

uX OOIIYIO YTTIOBYIO CKOPOCTh M YKQ)KUTE MPABUIIbHBIA OTBET:
a) w; 0) 70y9; B)5w9; 1) 995 1) &9; e)3wW5; x) w5, 3) W3, wn

170/9; x) 5W/3; n) 7W5; M) IIPAaBHJILHOTO OTBETA HET (IIPUBEIUTE €I0);

11.KonrtposabHoe 3amanue. TOHKHI cTep:KeHb MacChl M U JAIHHBI | MOXKET coBepIaTh 0
He3aTyXalolue KoJieOaHusi BOKPYT TOPU30HTAIbHON ocH noaBeca O, mpoxosiiel yepes
Kpaii cTep)kHs. B 1ieHTpe cTepKHs MPUKPEIIeH MAJICHbKUN TPY3UK Macchl 3M. Paccun- 3m
TalTe Ha OCHOBAHUHU DTUX AAHHBIX BCIIMYWHY MEPpUOAa MAJIbIX KOHCGaHHﬁ TaKOIro MasT-
HHUKA U YKQKUTE IPaBUIbHBIN OTBET (J — yCKOpeHHe CBOOOIHOTO TMaICHHU): m,l

S
a)2T[\/7 /13 /13 /7| W 2|8 )2n—;

129 g

XK) 2T[ S 3) 211 /j’zﬂ 1) HET MPaBUILHOTO OTBETa (IPUBEIUTE €r0);
g

12. KonTponpHoe 3amanue. [ py3uk Ha IpYyXKHHKE COBEPIIACT BHIHYK/ICHHbBIC BEPTUKAIb-
HBIC 3aTyXaloIIHNe KoJIeOaHUs B BI3KOM KUIKOCTHU O IEHCTBUEM BHEITHEH CHIION, Me-

HSIOILEHCs CO BpEMEHEM [0 TapMOHUYECKOMY 3aKkoHY: F (t) =k cos(cot) . Oka3bIBaeT-

Cd, YTO aMIUIUTYJda CMCIICHUS I'Py3UKa U3 TTOJIOKCHHUA PaBHOBCCHUA MaKCUMaAJIbHA ITPU
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qacToTe W=D, a aMIIHTyAa CKOPOCTH TPy3HKa MaKCUMaJIbHA IIPH 9acTOTe = &, IpUYeM
a=4b. PaccunraiiTe Ha OCHOBaHHHU 3TUX JaHHBIX BEIMUUHY KO HLIMEHTA 3aTyxaHus 3 coOCT-
BEHHBIX KOJIEOaHUI TaKOTO MPYKUHHOTO MasTHUKA B TAHHOW KUAKOCTH M YKAKUTE MPaBHIIbHBIH
OTBET:

a) b; 6)\[ )—b r) 2b; Il)—b; )\f )—b 3) V5b;

0 B

13. KonTpoasHoe 3ananue. [lokosimiasics gacTuiia >KUBET 10 pacmaaa BpeMs At . HemoaswxkHbIN Ha-
OnroiaTenb B 1Ta0OpPaTOPHOM CHCTEME OTCUETa 3aMETHII, UTO TaKasl JK€ YaCTHUIIa, JISTAIIAst C OTPOM-
HOW CKOPOCTHIO, pacmanach CIycTs BpeMs 3At mocie oOpazoBanus. Onpenennure U YKaKUTe, 4eMy
paBHA PEISATUBUCTCKAS TOJIHASI SHEPTHUS ATOW YaCTHUIIBI, €CTTU €€ DHEPTHUs MOKOs paBHA

« =6 nJx?
a) 12u/lx; 6)9u/lx; B) 6J3 ullk; 1) 548K, n) 18n)x;  e) 27 uJlx;
) HET MMPaBHILHOTO OTBETA;

b; ) HET MPAaBHJILHOTO OTBETA (IPUBEIHUTE €r0);

14. KonTpoasHoe 3aganue. MneanbHpIi ra3 HaX0IUJICs B cocyie o nopuraeM. [lopiiens cxanu,
YMEHBIIHB 00BEM COCY/Ia B 2 pa3a MPH HEM3MEHHOMN TeMIIepaType, | P 3TOM BBITYCTHIH U3 CO-
Cy/a IMOJIOBHHY MacChl HAaXOAMBIIETOCS TaM rasa. Kak mpu 3ToM H3MEHHIIOCH JIaBJICHHE Ta3a, OC-
TaBIIErocs B cocyne?

a) YBEIUYMIOCH B 4 pa3a; 0) yBeIMUYWIIOCH B 2 pa3a;  B) YMEHBIIMIOCH B 4 pa3a;

I') YMEHBIIUIOCH B 2 pa3a; 1) yBeIuumioch B 16 pas; €) He U3MEHUJIOCH;

) yMEHBIIHIOCH B 16 pas;

15. KonTpoasHoe 3ananue. Kak n3MeHUTCS 1aBlIeHUE Ta3a, €CIIM YBEJIWYUTh €ro 00beM B 4 pa3a B

npoiiecce, Mpu KOTOPOM COOTHOIICHUE MEXKTY TEMIIEpaTypoil 1 00bEMOM Ta3a T2/V = cons:

a) yBenuuuTcs B 8 pa3; 0) yBenuuuTcs B 4 pasza; B) YBEIMYMTCA B 2pasa; T) HE U3MEHHUTCS,
1) YMEHBIIUTCS B 2 pa3a; €) yMEHBIIUTCS B 4 pa3a; ) YMEHBLIMTCS B 8 pa3; 3) HET MPaBHIIb-
HOT'O OTBETA;

16. KonTponbHoe 3amanue. neanbHelii raz copepmaet npouecc 1 — 2 - 3, u3o-
OpakeHHBIN Ha auarpamme P-V,rae Po =4p;, Vo =2V, V3 =3V, p = 10°a,

V; =1 sutp. 3a BpeMs 3TOro MpoLecca BHYTPEHHsA SHEPI U I'a3a yMEHbBIIAECTCS Ha

BennunHy 150 [Ix. Kakoe Temio momyvaert ras 3a Bpems npomecca 1 —» 2 — 3?
a) 150/x; ©6) 200/Tx; B) 250/x; r) 300/x; ) 350/1x; ¢) 400/ x; x) 450/Tx;
3) IPYroi OTBET;

17.KonTpoasHoe 3aganue. Ha pucyHke npeacTaBiaeH IpsiMOU UK TETIOBON Malllu-
HBI B KoopauHaTax 1 — S, rae T — repMoguHaMUYecKas TeMreparypa, S— 3HTpo-
nusl. YKaXHATe YIacTKH, Ha KOTOPBIX TEIUIOTA OCTYIAeT B padoyee TEJIO MAITHHBI OT
HarpeBareliel, U y4acTKH, I/I€ TEMJI0Ta OTAAETCS XOJOAUIbHUKY:

a) 12, 23 —1ocrymaet; 34,41 -otmaercs;

0) 12, 23, 41 -nocrymaer; 34 —otnaercs;

B) 12, 41 —mocrymaer; 34 —otmaercs; r) 23 —mocrymnaer; 41 —oTmaercs;

18. KonTpoarsHoe 3aganue. JlaBnenue Bo3ayxa B atMmocdepe ¢ Temneparypoid 7' yMEHBIITUTCS B 2
pasa, eciu MOJHATHCS Ha BBICOTY (L -MOJIsipHAs Macca Bo3ayxa, R — yHuBepcaibHas ra3oBas mo-

CTOSIHHAS!):
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_ Mg . _2RT, _RT . __ Mg . o RT
h=—-exp(2); 0) h=——; h=—-1In2; h=———; . h=——exp(2
a) RT P(2) ) g B) g r) 2TIND 1) g P(2)
e) h:ﬂ
2ug

19. KonTponsHoe 3aganue. B AByX 3aKpBITBIX COCyAax ¢ OMHAKOBBIM 00BeMOM Vi =
V> mpu OJMHAKOBBIX Temiieparypax 71 = T> HaxOIsTCs pa3HbIC ra3bl: B IEPBOM (Jie-
BOM) cocyae — 1moip metana CHy ¢ MomsipHO#t Maccoit py = 16 r/Moi1s, BO BTOPOM
(mpaBoM) cocyne — 8 Moreit reust ¢ MOJISIpHOW Maccol [ = 4 r/mMonb. Uemy paBHO
orHomenne ANj/AN, uncna coysapeHuil MOJIEKYI ¢ OJMHAKOBBIM Y4aCTKOM CTEHKH ¢ IIOLIa-

610 AS 3a oguHakoBoe Bpems At B 3TUX cocynax?
a)256; 0)16; B)4;, 1) 2; ml, e)1/2; x) 1/4; 3)1/16; wu) 1/256;
K) IPYroil OTBET;

20.KonTponbsHoe 3ananue. J[aBieHue ra3a, COBepIIaronero n30TepMUYECKHN MPOIECC, YBEIUYH-
7ock B 2 paza. [lpu 3ToM cpenHsis JuinHa CBOOOAHOTO TpoOera MOJIEKYII ra3a:

a) yBenuuniach B 4paza;  0) yBeauuumiach B 2pasa;  B) MPAKTHUYCCKH HE U3MCHHJIACH)

) yMEHBIIMJIACH B 2 pa3a; /1) YMEHBIIWIACH B 4 pas3a.

21. KontponsHoe 3aanue. CTep:keHb, N300pakeHHBIN Ha HIKHEM pH- T
CYHKE, COCTOUT U3 Tpex yacted A, B u C U3 pa3HbIX MaTepHaioB OJIHO-

ro ceueHust. Ha BepxHeMm pucyHke n3o0paxkeH rpauk 3aBUCUMOCTH N
TEMITEpaTypbl BHYTPH CTEPXKHSI T OT KOOPAWHATHI B YCTAaHOBUBIIIEMCSI
TETJIOBOM TIpOILIEcCe. =
PaccunTaiiTe Ha OCHOBaHMHM J@HHBIX U3 rpaduKa BO CKOJBKO pa3 OTJIU-
YaeTcsl CaMblii OOJIBIION U caMblii MaJIeHbKUN KO3()(DUIIUEHT TEeT1onpo- 04 B C X
BOJIHOCTH U3 TPEX MaT€PHAIOB &y 3y , & | ! | |

IlepeyeHb KOHTPOJIBLHBIX 3aJaHUI H (WJIH) BOMPOCOB JUISA OIeHKH ChOPMUPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTpompyeMblii HHIMKATOP H0cTHKeHHsT KomneTeHuun OITK-1.3)

1. KonTpomnsHbiit Bonpoc. CTosiBIIIas aBTOMAITHHA HAYMHAET JIBUTAThCS C YCKO- il
penueM d . [lepBolii HAOMIOAATENh CUNTACT, YTO TPUIUHON ITOTO SBJISETCS Tpe- ﬂ‘%
HUE KOJIEC O TOBEPXHOCTh JOPOTH, TOCKOJIbKY APYTUX CHJI, TSHYIIMX aBTOMO-

Ouib Briepen HeT. BTopoii yBepeH B TOM, UTO TPEHUE MOXKET TOJIBKO 3aTOPMO3UTDH JBUKEHHE aBTO-
MOOWJIS, HO HUKAaK HEe YCKOPUTh. BrICKaxkuTe CBOE MHEHHE O TOM, KTO M3 Ha0JItoJaTesei mpas.
OneHuTte poJib TPEHHUS KOJIEC O IOPOTY: OyAEeT OHO MPUUMUHOMN YCKOPEHUS WM 3aMeIJICHHS] aBTOMO-
6uns. OTBeT 000CHYITE € TOMOLIBIO (PU3UIECKUX 3aKOHOB U (POPMYII.

2. KoHTpOobHBIHA Bompoc. B aTTpakiroHe 4yenoBeK JT0JIKEeH OTBECTH TSXKEIbIN I1ap,
MOJIBELICHHBIN Ha IIHYpE U TOJIKHYTh €ro Tak, 4TOObI BO BpeMsi BO3BPATHOIO JBU-
KEHHUS IIap cOMII KErJIi0, CTOSIIIYIO MPSIMO IO TOYKOH, B KOTOPOI IIHYp MOJIBEIICH

K TIOTOJIKY (TIepet Kerjiel CTOUT MPENITCTBHE, HEe MO3BOJISIONICe COUTh e€ TpPSIMBIM
yaapom). OIIeHUTh BO3MOXKHOCTh COMTB IIAPOM KETJII0 B TAKOM aTTpakiuone. Kak
ciemyeT ToJakaTh map? OTBeT 000CHYHTE C TOMOIIBIO (U3HYECKUX 3aKOHOB U (hOPMYI.

4
A

3. KortponpHsrii Borpoc. dyTdoauct ObET neHanbTH. B MOMEHT yiapa Hora -
¢yTbommcTa UMeeT CKOPOCTh V, a Macca ObIOIIeH 1Mo M4y HOI'M BO MHOTO pa3 /ﬁl ® <V—$
Oopie Macchl Mst4a. [Ipeanoxure croco0, MO3BOIISIONIHA ¢ TIOMOIIBIO 3aK0- ‘
HOB MEXaHUKHU HAWTU CKOPOCTh MsAYa MOCIIE YAapa U HaAIuTe 3Ty CKOPOCTb.
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4. KoHTponbHBIA Boripoc. IMeeTcst MeTaTnYeCKHii CTepKEHBb, KOTOPBIN MOKHO
IIOJBECUTH 3a KPIOYOK Ha KOHIIE. JIMHENWKH MO pyKOH HET, HO UMEIOTCS YacChl.
[Ipensioxute npoueaypy ONpeAesIeHNs IIUHBI CTEPHKHS ¢ TOMOILBIO UMEIOIIUX-
cst yacoB. OOOCHYITE NPEIIOKEHHYIO TTpoLeypy GopMyIaMH, TO3BOISIOIIMMHI BEIYUCIUTE Tpe-
OyeMyro ITTHHY CTEPIKHS.

s 1

5. Konrponbasiii Boripoc. Ha 0601 koeca co criuiiaMmu 1 Ha 000/1 CIIJIONITHOTO
JHUCKa TOIro XK€ pa;[Hyca R nu TOﬁ K€ MaCChl M HaMOTaHbl HCBECCOMBIC HUTHU, K
KOTOPBIM MTPUKPEILICHBI OJIMHAKOBEIC TPY3bI Maccoii M. U kxoneco, u JUCK MO-
T'YT BpamlaThCs BOKPYT TOPU3OHTAIBHOMN 3aKPETUICHHON OCH CUMMETpUH 0e3
TPEHHSI M TIEPBOHAYAIIBHO IMMOKOSATCS, a TPY3bl HAXOAATCS HA OJTMHAKOBOU BBI-
core h Hax mosmom. OrieHUTE, KaKOi U3 rpy30B OBICTpEe YIaAeT Ha MOJ MOCIIe
Hayvaja JIBwKeHusA. OTBET 000OCHYHTE ¢ TIOMOIIBIO (PU3NYCCKUX 3aKOHOB U

bopmyst.

6. KontponbHsiii Bonpoc. [lapuk, moaBenieHHbII Ha HEBECOMOM MPYKUHKE COBEPIIAET
BEPTUKAJIbHBIE KOJeOaH!sl B INIMIEpUHE. Y TBEPXKIAETCA, UTO MOCIIE TOr0, KaK B TIIUIIE-
pHH 100aBUIIK BOMY, a MIAPHK MOJBECHIIN HA APYTOU MPYKUHKE C MEHBIICH )KECTKO-
CTbIO, OH II€pecTall CoBepLIaTh KojeOaHus. BeickakuTe cBOE CykaeHHE O BO3MOXKHOCTH
WM HEBO3MOXKHOCTHU TaKoro pesynbraTa. HaiinuTe B cienmaHHOM yTBepkKIEHUU T€ (ak-
TOPBI, KOTOPbIE MOIJI WJIM HE MOIJIM IPUBECTH K JaHHOMY pe3ynbTaTy. OTBEeT 000CHYH-
T€ C IOMOIIBIO (PU3UYECKUX 3aKOHOB U (popmy.

7. KonTponbHbIit Borpoc. HekoTopoe KoMruecTBO ra3a cieayeT MepeBeCcTH U3 COCTOSIHUS C JTaBlie-
HUEM p1 1 00beMOM Vi B COCTOSIHHE C JJaBJICHUEM p2 =2p1 ¥ ¢ 00beMoM V2 = 2V7. DTO MOXKHO
c/IeraTh UCToNb3ys (KOMOMHHUPYS) TOJBKO JBAa 00PAaTUMBIX MPOIIECCa U3 YEThIPEX MePEeUHCIICH-
HBIX. U30TEPMUYCCKHI, H300apUUECKUMA, N30XOPUUECKHUIN B ainabaTuyeckuii mporecchl. Heooxo-
JTUMO HalTH TaKyt0 KOMOWHAIUIO U3 JBYX MEPEUHCICHHBIX MPOIECCOB, YTOOHI Ta3 B PE3yJIbTATE
9THX JIBYX IPOIIECCOB MEPEmENn U3 HAYaIbHOTO B KOHEYHOE COCTOSIHUE, COBEPIIINB NIPU ATOM Hau-
6onbiryto padoty. M3noxure cBOE MHEHHE O TOM, Kakasi KOMOMHALMS IPOLIECCOB OYAET ya0BIe-
TBOPSATH JaHHOMY yCJIOBHIO. OTBET 000CHYHTE C IMOMOIIBIO (PU3NUECKUX 3aKOHOB B (POpMYII, U30-
OpasuB BBIOpaHHYI0 KOMOMHAIIMIO MPOIIECCOB HA quarpamme p — V.

8. KonrtpobHslii Bonpoc. B TpyOky U-o0pa3Horo Mmanomerpa, COeIHMHEH-
HOT'O C COCYZIOM, 3aJIUTA )KUJKOCTb C HEU3BECTHOM INIOTHOCTBIO P, . I1o-
ATOMY MOKHO U3MEPHTh Pa3HOCTh YPOBHEH N JKUAKOCTH B MAHOMETPE,
HO HEJb3s OIPEAEIUTDh PA3HOCTh AABICHUN Ap =p, gh BHYTPHU U BHE CO-
cyna. C noMompto Hacoca H M0okHO 3akauaTh B cOCY]l BO3yX MOJ
OonpmnM gasieHueM. C noMonnsio kpaHa K MOXHO OBICTPO BBITYCTHUTH
3aKayaHHbIN BO3ayX. TepmomMerp T 103BOJIAET TOYHO OIPENETUTD TEM-
nepaTypy Bo3zayxa B cocyze. M3BecTHO, uTo moka3zaresb aguadaTsl Bo3ayxa y=1,4, a atMmocepHoe

JABJICHUE PABHO P,y - [IpEIOkKUTE MpOLIeIypy ONpeeiIeHHs] ITIOTHOCTH P, HEM3BECTHOM KUIKO-

CTH C ITOMOIIBIO JAHHBIX U3MEPUTENbHBIX MPUOOPOB. OOOCHYIHTE IPEIOKEHHYIO TPOLIETYPY
(dbopMynaMu, MO3BONISIONIMMH BBIUMCIUTE TPEOyEeMbIil pe3ysbTar.

9. KonTponsusiii Bonpoc. Ilpu 20° C nmnotHocTs Bos! paBHa =1000kr/M°, mI0THOCTH MOACON-
HeuyHoro mMacia = 925xkr/m*, miotHocth Heptr =830 Kr/M°, IOTHOCTH STUIIOBOTO CIMPTA

= 789 «kr/m°. TeM He MeHee, Goiee Ierkuii CIUPT pacTBOPsETCs B BOJIE, a Golee TAKeNbIe Maclo 1
He(Th BCIUIBIBAIOT Ha TOBEPXHOCTH BOJIBL. BBICKaXXKUTE CBOE CYX/IEHUE O TOM, KakHue (pu3nyeckue
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3aKOHBI MPUBOJAT K 3TOMY PE3YJILTATY. 3Mmenenue kakux BeJIMYUH B 3TUX 3aKOHAX Haao NMPUHATH
BO BHUMAaHHE U IMOYEMY?

10. KonTpomasHsiii Borpoc. [Ipuxost 3uMoii B CBOE JKHIIHIIE YEIIOBEK MOYKET CECTh Ha KEJIEC3HBIN
CTYJ, a MOJKET — B ITIOIIEBOE Kpecsio. B mepBom citydae emy OyieT X0I0HO, @ BO BTOPOM — TETLIO,
XO0Ts TeMIIepaTypa U CTyja, U Kpeciia OJMHAKOBa U paBHaA TeMmIlepaType Bo3ayxa B komHare. Ompe-
JIeUuTe MPUYUHY TaKOTO Pa3iINyus B pe3yabTaTax U 00BsICHUTE €€ C ITOMOIIBIO 3aKOHOB M (hOpMYIT
bu3uK.

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 3aJaHUI U (HJIM) BOMPOCOB IS OLeHKH COPMHUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHKeHUsI KomneTreHnuu OITK-1.1)

1. KoHTpoJIbHOI 3a1aHKE. DIEKTPUUECKOE T10JI€ CO3aHO TOUEHUHBIMU 3apsiia- q q, 2
MU Ch ¥ Cp. Ecin 0 = —Q, @ = +Q,a paccTosiHuEe MEX]y 3apsaaMu U OT Cp A0 @1 o L lc
Touku C paBHO a, TO BEKTOP HAIIPSLHKEHHOCTH 110JIs B Touke C OpUEHTUPOBAH B a d ¢4 3
HATPABIICHUH ... a)l, 0)2; B)3; r)4; n)pasen 0

2. KonTponbHoii 3ananne. JlaHa cuctemMa TOYeYHBIX 3apsiIoB B BaKyyMe
U 3aMKHYTBIE IOBEPXHOCTH S;, S,, S; u S,. Uepes kakyro MoBepx-

HOCTh TIOTOK BEKTOPa HANPSDKEHHOCTH JIEKTPOCTATHYECKOTO TIOJIS,
CO3aHHOT'O ATHMH 3apsIaMH, PaBeH —2q/ £y

a) S;; 6) S,; B) S;; 1) S,;

3. KontponbHoii 3aganue. B cpene, 3a-
PAKCHHOW PABHOMEPHO C IIOTHOCTHIO

snexTprueckoro 3apsina 2 Ki/m® , mpoBesienst uethipe cdepuyeckue
3aMKHYTBIE IOBEPXHOCTH S|, S,, S; U S, ¢ 00IUM LIEHTPOM U C

pamguycamu I, =1m, r,=2m, r,=3M u I, =4 M COOTBETCTBEHHO.
Yemy paBHO oTHOLIEHUE D, / @, NMOTOKOB BEKTOPA HANPSKEHHOCTH

3JIEKTPOCTATUYECKOr0 MO Yepe3 NOBEPXHOCTH S, U S, paBHO:
a) 1, 0) 4; B) 16; r) 64;

4. KonTponbHoii 3aganue. [1o oueHb NpoTshKeHHOW (MTPaKTH4ecKu OeCKoHed-
HOM) IJIOCKO# MOBEPXHOCTH OYEHB TOJICTON METAIIHYECKOM MTACTHHBI,
(parMeHT KOTOpOii IMoKa3aH Ha PUCYHKE, C OIMHAKOBON BCIOAY MOBEPXHOCT-
HOMW IIJIOTHOCTBIO

G = CONStpacnpeeneH MoJ0KUTENIbHBIN AIEKTpUUecKuil 3apsan. Ha paccros-
HUU 1 C OIHOM CTOPOHBI NOBEPXHOCTU BEIMYNHA HANPSHKEHHOCTH 3JIEKTPU-
YEeCKOr'o MOJIsl, CO3/IaHHOTO 3TUM 3apsI0M, paBHa E1. Ha pacctosHum I, = 2r1 ¢ Apyroii CTOPOHBI
IIOBEPXHOCTH BEJIMYMHA HANIPSUKEHHOCTH paBHA Eo. &£, — dIIeKTpUYECKas NOCTOssHHAA. IIpu sTom

Bakyym 471

pasHoCTh BenuuuH (MOayIei) HanpsbKkeHHOCTel Ey— Ey paBHa:

o o 20 40 o o 20 40
aj —; 6) —; B)—, 1) —,; n) ——,; €) ——,; X) ——,; 3) ——; n)0;
& 2¢, & & & 2¢&, & &
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5. KonTponbHoii 3aganue. Ha pucyHke nokasaHsl SKBUIIOTEHIIH-
aJIbHbIC JIUHUH JIEKTPOCTATUYECKOTO TOJISI M 3HAYCHUS TTOTEH-
ruana Ha HuX. CBOOOHBIN AJIEKTPOH, TOKOUBIIUKCS TIEPBOHA-
4JabHO B TOUKe P, yKka3aHHOW Ha PUCYHKE, HAUHET JIBUTATHCS B
HaIlPaABJICHUH:

a)A;, ©0)B, BC 1) D

SITEKTPOH

58 48 3B2B1B ' -1B-2B-3B-4B-5B

0, g 6. KonrponbHoii 3ananue. K xonny “B” mepBoHadanbHO HE3apsyKEHHOTO Me-
Jd  Tanmmmyeckoro CTep KHs MOHECIIH MOJOKUTEIbHBIA TOYSUHBIN 3apsa +(, 0-
A akyym B CJIC YeTo 10 CTEPKHIO PACTIPEICITUIICS HHIYIUPOBAHHBIN 3aps (CM. pUCYHOK).
Kakum ctaHeT cooTHOIIEHNE MEX Ay MOTEHITMAIaMu TPOTUBOIIOIOKHBIX KOH-

LIOB CTEPKHSL:

a) oA <@g  0) 0a > 0p B) Po =@ T) BCE HHAYIHPOBAHHBIE 3aPS/IbI HMEIOT OJUH 3HAK
7. KonTponbHoii 3aganue. Metaminueckas IiiacTUHKAa BHECEHA B OJTHOPOJAHOE Metagn  Bakyym
IIEKTPUYECKOE I10JI€ C HANPSKEHHOCTHIO £ 1 HA HEH NOSIBIIAETCS UHAYLIUPOBAH- I
HBIH 2JIEKTPUUYECKHH 3apsij, MOKa3aHHbIN Ha pucyHke. Kakum Oynert rpaduk 3aBu- E E E
CHUMOCTH BEJIMYMHBI HANIPSHKEHHOCTH 3JIEKTPUUECKOT0 TOJISl B 3aBUCUMOCTH OT KO- F
OpAOWHATEI X. roH X
X1 Xo
E E E E E
0 X1 Xp 0 X1 X 0 X1 Xp 0 X1 Xy 0 X1 X,
a) 6) B) r) A)

8. KonTponbHoii 3aganne. YUCIO CHIIOBBIX JIMHUN AJIEKTPOCTATUYECKOTO TOJIS,

IIOKa3aHHBIX Ha PUCYHKE, IPONOPLIMOHAIBHO BENUYUHE HaNpsDKEHHOCTH E 3TOTO | €4 A €
nond. Jluanm E nepneHMKyIApHBI K IUNIOCKOM rpannie Ab paszgena IByX OHO- >, >
POIHBIX AUDJIEKTPUUECKHUX CPEJl C TUNIEKTPUIECKUMH IIPOHUIIAEMOCTSIMHU €1 U €2. RN =
CornacHo pUCYHKY (BbIOEpUTE IPABUIIBHOE YTBEPKACHUE): - L
a) eole; =2;  0) yKasaHHBIM Ha PUCYHKe BH NMHKI E HEBO3MOXKEH; Rz
B) Ha rpanuiie Ab oOpa3yercst IBOHHOM 3JEKTPUYESCKUN CIIOW U3 CBA3aHHOIO 3a- h 5 o

psna, MpU4eM CyMMAPHBIN 3apsi] 3TOTO CJIOS MOJIOXKUTEIIEH,
r) Ha rpanune Ab o0pa3yeTcst IBOIHOM AJIEKTPUYECKHIA CIIOW U3 CBSA3aHHOT'O 3apsiia, IPUYEM CyM-
MAapHBIN 3apsizi TOTO €10 OTPULIATEIIEH.

9. KontponbHoii 3a1anne. Ha pucyHkax npuBeieHbI

> o1 N ————
KapTHUHBI CUJIOBBIX JIMHUN A7 parMeHTOB @ E—=— // E | E—%—H

HEKOTOPBIX JIEKTpUUYecKkux noiieit. Kakoit u3 \\* 220

NPUBEJICHHBIX ()PArMEHTOB MOKET COOTBETCTBOBATH
IEKTPOCTATHHEECKOMY OO (HCIIONB30BaTh Teopemy &) 0) B) r)
O IUPKYJISIINN):

m

10. KonTposnbHoii 3aganue. Ha pucyHke nmokazansl TMHUU BekTopa D D
3JIEKTPUYECKONM MHAYKIIMU AJIEKTPOCTATUIECKOTO MOJISl B OMHOPOIHOM cpee. YKa- _,/,/
JKUTE BEPHOE COOTHOIIEHUE MEXKY INIOTHOCTHIO SHEPTUU W TAKOTO MOJISI B TOUKAX M
A n B:

a) Wa > Wg; 0) Wa = Wg; B) Wa < Wg; I') HEAOCTATOYHO JaHHBIX,
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11. KonTponbHoii 3aganue. Tok |, TeKyIuii o NpOBOJHUKY MEHSIETCS CO BpEMEHEM

t 1o 3akoHy, H300pax€HHOMY Ha puc.l. YKaXuTe, 10 KAaKOMY 3aKOHY OyaeT 1
MEHATBHCS CO BpeMeHeM {
Q 0 Q Q 4
BeJIMUYMHA JyKoYyjeBa Tera Q, 0
; p ;, BBIIEISIONIETOCs B IPOBOIHUKE: Puc.1
0 > 0 0
a) 6) B) r)

12. KonTpoapHOii 3aaHue. YKaXUTE ypaBHEHHE, BeIpaxkarolee TeopeMy ['aycca 1jisi MAarHUTHOTO

o a)§1§o§:/,1/JOZIi; 6)§1§dr=/,1/,102Ii; B)§Edf=0; r)§BcS=O;

13. KonTpoapHoii 3aanue. 3aMKHYTBI KOHTYP OXBaThIBAET IPOBOJIHUKH C TO-

L
Kami |1, I, I3 u |4. HanpaBienne 06xo/ma KOHTypa ¥ HalpaBJIeHUs TOKOB MOKa3a- 2 L
Hbl Ha PUCYHKE. YKaXHUTe, UeMy paBHa [IUPKYJALUSA BEKTOPA HHAYKIIUN MarHUT- L [\3 dF
HOTO OJISI 110 3TOMY KOHTYPY, J1el€HHAsl HA MarHUTHYIO IIOCTOSIHHYIO SB Bdl / My )
a) 1+l o+ 5+, 6) -l1-loml3-1g B) [1-1o+3-14 F) -l o-latH, obxoal ||

14. KonTponbHoii 3aganue. [1ydok 21eKTpOHOB HCITYCKAETCSI CO CKOPOCTHIO
Vo 13 nentpa O kpyroBoro npoBOAHUKA BJIOJb €r0 paguyca. B mpoBoaHuke I

co31aH ToK | , yKka3aHHBIA Ha pUCYHKE. [Ipy 3TOM 2JIEKTPOHHBIN MTy4OK Ha-
YUHACT OTKIIOHATHCA B HaHpaBHeHI/II/I:

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

15. KonTpoapHoii 3aganue. CMemaHHbIN Ty4OK JIEKTPOHOB M MOJIOKUTEIBHO 3apsSKEHHBIX HOHOB
BOJIOPO/Ia, IBMXKYIIUXCS B INIOCKOCTH PUCYHKA C OJJMHAKOBOW CKOPOCTHIO, BJIETAET B Macc-
CHEKTPOMETPE B MEPHEHIUKYIISIPHOE MATHUTHOE T0JIe, HHAYKIMS KOTOPOTo HallpaBJieHa 3a Ioc-
KOCTbh pUCYHKa. [10 KaKiM TPaeKTOPHUSM JBIIKYTCS YaCTHIIBI B 9TOM o€ (BBIOEPUTE MPaBUIIbHBIN

PHUCYHOK):

a) E—j#OHbI 6) ' wuoHbI g)  oMEKTPOHEI N 3M1EKTPOHb
—=!~ ®B . _>5)®§

—s —
nyyok

|
o ;
! -
®B — — I\ ®B
My4oK MY4OK My4OK, )
1 1 |
| BMEKTPOHbI 1 BTIEKTPOHbI ! MOHbI | VIOHb

16. KontpomnbHoii 3a1anue. HepenaTuBucTcKas 4aCcTHULA C AIEKTPHUECKUM

3apsiAoM (| JBHMOXKETCS C IOCTOSSHHOM CKOPOCTBIO V' BIIOJIb MPSAMOM JIMHKUM. B

KaKO# M3 yKa3aHHBIX HA PUCYHKE TOYEK, HAXOAIIMUXCSl HAa OJIMHAKOBOM pac- .
CTOSIHUM OT TOUKH O MOJI0XKEHHS YaCTHUI[bl, BEIMUYMHA UHAYKIIUU CO3JaHHOTO 1
e€ IBM)KEHHWEM MarHUTHOTO MOJIsl Oy/IeT UMETh HauMEHbIlIee 3HaueHHe:

a)BTouke 1 ©0) B Toukax 2u 4 B) B TOuke 3 r) B Toukax 1u 5

1) B TOUKe 5

o
A

Qy
(¢}

Qeo

17.KouTponpHoii 3aganue. Psiom ¢ 6eCKOHEUHBIM
MIPSIMBIM TIPOBOJTHUKOM C TOKOM |1 pacmoyiokeH Kpy-  |[/4 14 1 14

TOBOI BUTOK C TOKOM |,. YKaxuTe npaBuiibHOE MO- O O _G__ _G__
JIO’KEHUE BUTKA C TOKOM, B KOTOPOE OH OyJIeT MoBO- I I 1 1>

payuBaThHCA MO AEHCTBUEM MArHUTHBIX CUII: a) 6) B) r)
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18. KonrtponbHoii 3ananue. Kakast u3 npuBeeHHBIX HUXKe (GopMys BblpaxkaeT 3akoH Dapanes mis
3JIEKTPOMArHUTHOM MHIYKIIUU?

a)E:fECTopdf; 6)s=—%[|§d"s; B) e=1(R+r); 1) D &=>IR;
1 S

19. KonTpomasHoii 3aganue. [1-o0pa3Has pamka pacmoyioxkeHa B TOPU30H-
TaJILHOU IMJIOCKOCTH, HC UMECT COIMMPOTHUBIICHUSA U HAXOAUTCA B MIOCTOAHHOM ®§ [{mR ®§

—

OJTHOPOJHOM MarHWTHOM I10JI€, JINHUU UHAYKIIMA B xoToporo nepneHauky- v
JISIPHBI K IVIOCKOCTH PaMKH U HAIIPaBJICHBI 33 INIOCKOCTh puUCyHKa. I1o pamke

0e3 TpeHHsI MOXKET JIBUTAThCS NONIepeyuHast epeKIaHa ¢ Maccor M, JITMHOM | 1 conmpoTuBIIeHHEM
R. IlepexnaauHy TOJIKHYJIN BIEBO ¢ HAYaJIbHOU CKOpOCThIO V. [IpH 3TOM 110 3aMKHYTOMY KOHTYpY,
00pa30BaHHOMY PaMKOH M NEpEeKIaAMHON OyeT NpoTeKaTh HHAYKIIMOHHBIN TOK, BEJINYMHA KOTO-
pOr0 CO BPEMEHEM ....... Y KOTOPBI 00TEKaeT KOHTYD ... .... (BBIOCpHTE IPABUIIBHOE YTBEPIKIC-
HHE):

a) yMEHBIIACTCS .... [10 YACOBOM CTPEIIKE; 0) yMEHbIIIaeTCA ... ... IIPOTUB YaCOBOM CTPEJIKHY;

B) BO3pAcCTaer ...... 10 YaCOBOM CTPEIJIKE; I) BO3PACTaeT ...... IIPOTUB YaCOBOU CTPEIIKH;

1) HE U3MEHSETCS ... [10 YaCOBOM CTpEIIKE; €) HE U3MEHSIETCH ... ... IIPOTHUB YaCOBOM CTPEIIKH;

20.KonTposnbHO# 3ananue. 3 MEHOM IPOBOJIOKH g 6

cIieany 3aMKHYThIA KBaJIpaTHBIA KOHTYP U IMOMEC-
] TWIH €0 PSAIOM C MPSAMOJIUHENHBIM TOKOM, ITPOTE-

KaroUMM MapajjiebHO CTOPOHE KBaIpaTa, Kak mo- v &2 =

Ka3aHO Ha JIEBOM PUCYHKE. BriOepuTe mpaBMIIbHOE HAMPaBICHUE CHUI AMIiepa, IeicT-
BYIOIIMX HA KOHTYP, KOTAa BEJIMYMUHY CUJIbI TOKA HAYUHAIOT MEIJICHHO YMEHBIIATh.

A B r
—>:<— < > Y 4 ﬂ/

21.KonTpossHo# 3ananue. B anexTpuyeckom KoinedaTeaTbHOM KOHTYPE ¢ MHTYKTHB- R c
HOCTBIO L, éMkocThio C 1 pe3nctopoM R mpoucxoasT coOCTBEHHBIC 3aTyXaloIINe Di,l:H]
AIIEKTpUYECKHE KOeOaHus ¢ 4acTOTOi o u ¢ ko3 duumentom 3aryxanus 3. Ecnu L
BennunHy €MKocTH C yBeIMUYHMTh MPU HEM3MEHHBIX BennmuuHax R u L, To (BIOepuTe mpaBuiIbHOE
YTBEPK/ICHHE):

a) ® yMEHbBINAETCS, B He MeHsAeTCs; 0) ® YMEHbIIAeTes, 3 pacTeT, B) ® PacTeT, B HE MEHSIETCS;
T) ® HEe MEHSeTCs, B YMEHBIIIAeTCs; 1) ® PacTeT, B yMEHbIIAeTCs;  €) ® He MEHsieTcs, 3 pacrer;

22.KontponbsHo# 3a1anue. Beroepure npaBuiibHyI0 GOpMyITy HUKINYECKOH R ¢
9acTOTHI ® HPHU PE30HAHCE TOKA B KOHTYpPE, H300pa)KEHHOM Ha PHCYHKE I:'Ej“_mﬂ ocosmt

1 1 R 1 R
C0) 4| ———; JLC; e
)0 Wic e P D\ic 2z

1 R 1Y (RY
I[) ___2’ e) Iy - = 1
LC 2L LC 2L

23.KonTpoapHo# 3a1anre. BenmndnHa HHAYKIIMH MarHUTHOTO ToJist B

MEX]y MOJTI0CAaMHU HAYMHAET PABHOMEPHO PacTH co BpemeHeM. [Ipu N ( \ E
9TOM (BBIOEpHTE MPABUIIBHOE YTBEPIKICHHE):

a) BO3HHKACT DJICKTPHUYECKOE T0JIe, CHJIOBBIC THHUHA KOTOPOTO 00pa3yroT KPYTrH C OChIO, COBIIA-
JTAIONIEN C OCBIO DJIEKTPOMArHuTa

0) BO3HHKAET JICKTPUYECKOE M0JIE, CUIIOBBIE IMHUU KOTOPOTO MapaslIeIbHbI THHASIM B

B) BO3HHUKAET JICKTPHUECKOE TOJIC, CUIIOBBIC IMHUK KOTOPOT'O HAMPABJICHBI IO PAHUyCcaM OT OCH
3JIEKTPOMarHuTa

r) B clydae paBHOMEPHOTO POCTa B AIIEKTPUYECKOE T0JIC BOZHUKATH HE MOXKET

Wy

3
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24. KontponbHoii 3a1anue. Kakue u3 npuBeeHHBIX HIXKE B JU(depeHIaIbHoi popme ypaBHe-
HU#T cucTeMbl MakcBellIa 3amucanbl ¢ OMUOKON (HEBEPHO):

1) rotE:%—?; 2)rot|§:%—[t)+]; 3) divD=p; 4) divB=0:
a)lud; 0)2u3, B) lu 3; r) 3u 4; n) 2u 4, ¢)lu 2;

—

25.KonTposnbsHoii 3amanue. Beioepurte nmpaBUiibHOE PaCIIOIOKEHHUE TUANa30HOB YJIEKTPOMArHHT-
HBIX BOIIH 8 nopsioKe YObl8aHUsl 4aCMOmbl U3JyYeHUS.

a) YJIBTPAKOPOTKHE PaIMOBOJHBI, BUIUMBIN CBET, HH(PpaKpacHOE U3IyIeHNE, MUKPOBOIHOBBIH
JIMaIa3oH;

0) omTHYECKHI quana3oH, nHGPaKpaCHBIN Tuana3oH, MUKPOBOJIHOBBIN auamna3oH, Y KB-nnamnasoH;
B) HH(ppaKpacHOE M3ITyYCHUE, ONITUUECKHI AUATIa30H, YIbTPa(UOIETOBOE N3TyYCHUE, PEHTICHOB-
CKOE W3JIyUYCHHE,

r) PEHTIeHOBCKOE M3IIyYeHUE, ONITUYCCKUI AUana3oH, yabTpaduoaeToBoe H3Iy4eHUue, MUKPOBOJI-
HOBBIN THAIla30H,

Ilepeyenb KOHTPOJILHBIX 3aJaHUI U (HJIM) BOMPOCOB JUIsA OLeHKH CHOPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHKeHUsI KomneTeHnuu OIIK-1.2)

1. KonrponsHoii 3axanue.llo 6eCkOHEUHO IITMHHOMY U OY€Hb TOHKOMY
HUJIUHAPUYECKOMY IIPSIMOMY ITPOBOY C OJJMHAKOBOM BO BCEX TOUKaX
IJIOTHOCTBIO O = CONSt pacmpesesieH 3IeKTpudecKkuid 3apsaa. Ha paccrosHuu I oT ocu npoBoja Be-
JUYMHA HAIPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIsI, CO3ITaHHOI0 3TUM 3apsAJioM, paBHa E. Ecnu n3zme-
PUTH BEIMYNHY HAMPSHKEHHOCTHU TOJISL HA PACCTOSIHUM 2I' OT OCH IIPOBOJIA, TO OHA OKaXETCsI paB-
HOM: a) El4; 0) EI2; B) 2F; r) 4E;

1) 7151 0ECKOHEYHOTO TPOBOJIa HATIPSHKCHHOCTh OJIMHAKOBA Ha JIIOOOM yialieHuH I ¥ paBHa F)

r
”++++++T++++++)

2. KonrponsHoii 3amanre. CHIOBBIE JTUHUHN 3JEKTPOCTATHUYECKOTO MOJIS pac-
XOMATCS B PaMAbHBIX HAIPaBJICHHUSX. BelrmurHa pa3HOCTH TOTEHIIHAIOB B

3TOM I10JI€ UMEET HaNMEHbIIIEe 3HAUECHHE MEXK/TY CIIEAYIOINMH TOYKaMu (BbI-
Oepute npaBuibHbI 0TBeT): a) AuB; 6) AuC; B) AuD; 1) AuF;

T

>

1 C .
3. KonTtponbHo# 3a1anne.BOIM3M MOBEPXHOCTH 3aKpeTI-
JICHHOT'O HEMOIBHYKHOTO I1apa, 0 MOBEPXHOCTH KOTOPOTO +q Y
PaBHOMEPHO pacIpeieNieH MIEKTPHUESCKHI 3apsi +(], IEpBOHAYAIEHO MTOKOU- m T

Jach CBOOOIHAS YAaCTHUIIA C MACCOM M U C TOJOKUTEIBHBIM 3apsiioM. Y TaJIHB-

IIUCH TIOJT IEHCTBUEM DJIEKTPUUECKUX CHJI CO CTOPOHBI Iapa Ha 0ECKOHEUYHOE PACCTOSIHHUE, YaCTHIIA
nprOOpeTaeT CKOPOCTh, paBHYIO V. [loyunTe U ykakuTe MpaBUILHOE BEIPAKEHUE JIJIS pacyeTa Be-
JUYUHBI 3apsia (' 4acTHUIIbL:

2 2 2
2) 8rE,mv R; 5) 47 mv R; 5) 27E MV R; D 4725052; ) 8725052; 0 2725052;
q q q gmv gmv qnmv

) ApYyro OTBET;

4. KonTtponbHoli 3ananue. KonaeHcarop nMeeT 1Be HUINHIPUIECKHE
obknanku ¢ paauycamu Ru 2R mmmuoit L (L > R), mpoctpancTBo Me-
KTy KOTOPBIMH 3aIlOJIHEHO OJHOPOIHBIM JTUJIEKTPUKOM. EMKOCTH Tako-
ro koHjaeHcaropa papHa C. Ykaxute Gopmyiy, Mo KOTOPOH MOXKHO BBI-
YHUCJIUTh IPOHUIIAEMOCTD € JUAJIEKTPUKA B TAKOM KOHJIEHCATOPE!
C C _CIn2 _2IE,L . _
=y e=TB e

a) E=——; 0) E=——; B) £ , T) E ) =—_
27E,L 21E,R 27E,L Cin2 4E,LClIn 2

2R| gt

NN \\\\\\3}

I£(\\\\\\\\\\\ S
~ L

_ Clin2
A L’

e) €
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5. KoHTposbHOU 3aaHue. DIEKTPOCTATHIESCKOE MOJIE CO3AaHO IBYMSI Bakyym
OJIMHAKOBBIMH 110 3HAKY 3apsiiamMu +q u +20. Ykaxure popmyny, noko- +9 A *+29
TOpOﬁ CJICAYCT BBIUUCIIUTDL IIJIOTHOCTH SHCPIUH TAKOI'O ITOJIA B TOUKE A, b 2b
HaXOJAIIeHCs Ha paccTOSTHUU b OT 3apsiaa +( Ha paccrosHuu U 2D ot 3apsima +2( M. pUCYHOK):
2 2 2 2 2

q : q : q : q : qQ .

A W,=——————; )W, =—————  B) W, = ————— ) W, =—————; I) W, =————;
A 128776 b A BArre " A 327 0" A 16 b* h8rPe b’

6. KontponbHoii 3a1anue. J[Ba OTHOPOIHBIX MIJIMHIPA U3 OJMHAKOBOTO MaTepHalia
IIOAKJIIKOUYCHBI HapaJIJICJIBHO K I/ICTO‘IHI/IKy IIOCTOSAHHOT' O Hanp;mceHm{. qTO MOXXHO CKa-
3aTh O COOTHOIICHUHU MEXTY BETUYMHAMU TUIOTHOCTEH TOKa B IIWIMHAPE A U B IIUJIUH-
npe B?

a) Ja<is 0) ja=1s B) o> g I) UCXOJIs U3 PUCYHKA, HEJIb3s CKa-

3aTh OIpeaeeHHO (Haa0 3HATh TOYHOE COOTHOIIEHUE MEX/TY JUTMHOW U ILIOMIAIBI0 IIHIIHH/IPA).

7. KoHTposbHOM 3a/1anne. B HEKOTOPOH 3aMKHYTOH 1eTH

CYIIECTBYET YYaCTOK, COCTOSAILINMI U3 TPEX PE3UCTOPOB, % B |3 OM‘ C fl OMHD
COEIMHEHHBIX IMOCIENOBaTEILHO. B TOUKax coequnHEeHNS ®-2B ©=5B

A
pe3uctopoB A u C H3BECTHBI TOTEHIHUANB! @, U @ (cM. puc.). ¢
Pa3zHOCTh MOTEHLINANIOB (-, PABHA... a) —4,2B; 0) 7B; B) —7 B; r) 4,2B;
8. KontponbHoii 3a1anue. B anekTpudeckoit cxeme, oKa3aHHOW Ha €
pucynke, R, = R = R =100Mm, ¢ =10B, ¢, =20B, ¢, =30B. ] R
BHyTpeHHHE CONPOTUBIIEHUS HICTOYHUKOB TOKA paBHbI HYyJI10. Haliiure 6T Ry R,
MOIXOISIINI 3aMKHYTBIA KOHTYpP LENH U ONPEIeIUTEe HalpaBJIeHUE 1 } L]

CHJIy TOKa, IpOTeKaroIero uepes pesucrop R;, eciu uepes pesucrop R, mporekaer Tok 2 A
CIIpaBa HaJIeBO, a uepe3 pe3ucTop R, mporekaer Tok 2 A CHHU3Y BBEpX.

a) 1 A; cnpaBa HaneBo;  0) 1,5A,; cipaa HaneBo;  B) 0,5A; cipaBa HaJeBo;
r) 1 A; cieBa HarpaBo; 1) 1,5A; ciaeBa Hanpaso; ¢) 0,5A; cipaBa HaJeBo;
) TOK paBeH HYJIIO;

9. KonTtponbHoii 3aganue. Ha pucyHke n300pakxeHbl CeUeHHs JIBYX T1a-
paJuIENBHBIX MPSAMOJIMHEIHBIX JUTMHHBIX IPOBOIHUKOB C OJHOHAIIPAaB-

®
a

J€HHBIMU TOKaMH, ipudeM |, =21 ,. Uanyknus B marauTHOro moss

STUX TOKOB paBHAa HYJIIO B HEKOTOPOM TOUKE ydacTKa:

a) a; 0) b; B) C; r) d;

10. KontponbHoii 3ananue. [1o AByM nmapajieasHbIM IPSMBbIM O€CKOHEYHBIM - s -
IIPOBOJHUKAM TE€KYT TOKH OAMHAKOBOW BEJIMYMHBI | Tak, Kak OKa3aHO HA pU-
CyHKe. UeMy paBHa UHIYKIHs MAarHUTHOTI'O I10JIsL, CO3JaHHOIO STUMU TOKaMHU B 'b
touke O Ha OJIMHAKOBBIX PACCTOSIHUAX D OT 00OMX MPOBOJHUKOB:

a)B:'u_OI; 6)B:/J—°I; B)B:’u_ol; r)BI’U—OI; ;[)BZ/J—OI; e)B:'u—OI; x) O;

4b 2b b 47b 2mb b
11. KonTpoapHOii 3aaHie. 3aMKHYTHIH KOHTYP OXBaThIBAET MPSIMBIC TTPO- I ’\ 7
BOJIHHUKH C TOKaMmH |1, |2, |3 1 |4. DTOT KOHTYDp, HanpaBieHue ero 06xoaa u / 2

/ obxop I

/'\
| A\ L
A

HaIPABJICHUS TOKOB YKa3aHbI HA PUCYHKE. Y KaXUTE, EMY paBHA LUPKYJIA-
1Sl BEKTOPA MHAYKIIMA MarHUTHOT'O TI0JISl IO TOMY KOHTYpY, J€lNEHHAs Ha

MarHUTHYIO TIOCTOSIHHYIO (f)édT / 7
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a) 1-1o-13-14 6) S A P E M B) [1-15-213-214 F) -l o+215+21 4 ,Z[) [1+]o+215+214 e) -11-15-213-214

12.KontponbHoii 3ananue. Tok | B mpsMoM OECKOHEYHOM MPOBOAHUKE TEUET
IPOTUB OCH Z. DJIEKTPOH C 3apsIIOM -e, HaXOIAIINICS Ha OCH Y Ha paccTostHuu b 1
oT Hauyana koopauHat O, TBUKETCS CO CKOPOCTHIO V B MPOTUBOIIOJIOKHOM Ha-
npasyieHHH (CM. pUCYHOK). UeMy paBHa MPOEKITHsI HAa OCh Y MAarHUTHOW CHJIBI,
NENCTBYIONIEH Ha 3JIEKTPOH CO CTOPOHBI TOKA:

elv elv elv elv
a) F, :—“Zb 6) F, :——“Zb B) F, :—“;nb r) F, = ——“Zonb n) F, =0

13. KontponbHoii 3a1anue. B mpocTpaHcTBe MeXy KOAKCHAIbHBIMU JUTMHHBIMU

WIHHIPAYECKUMHU KaTOJO0M U aHOJOM CO3JaHO OJJHOPOJHOE MAarHUTHOE TOJIe B,
napajuIeJIbHOE X OCH. MeXIy aHOJIOM M KaTOJO0M IPHIIOKEHO MPSAMOE HaIpsiKe-
Hue U , mpuBosiiee K MOSBJICHUIO aHOAHOTO Toka | B mernu. BeiGepute mpa- e B
BUJILHOE YTBEPKICHUE!
a) BeJIMYMHA TOKA | OJMHAKOBA MPH JIOOBIX 3HAYEHUAX UHAYKIIMH MAarHUTHOTO

nonsa B; T
0) C yMEHBIIIEHHEM BEITUYMHBI HHAYKIIMH MarHUTHOTO 1011 B Bennuwnna Toka |
MOHOTOHHO YMEHBIIACTCS; Qf\u/

—

B) C POCTOM BEJMYMHBI MHIYKIIMM MATHUTHOTO moJisi B Benmuwmna Toka | Heor-
paHHYCHHO BO3PACTACT; Vo
r) BenuurHa ToKa | mpu HeOONBIINX 3HAYEHUSAX HHIAYKIIMH MarHUTHOTO ot B mocrosHHa, a
3aTeM HaYWHAET MOHOTOHHO YMEHBLIATHCS 10 HYJIs ¢ pocToM B

HOCTH H MarHuTHOTO OJIS Ha IJIOCKOM IpaHulle ABYX OJHOPOJIHBIX MarHETH- |,
KOB C MarHUTHBIMH [IPOHULAEMOCTAMH 11 =3 U [ = 2.IIpoekuun oT0r0 Bek- |~ 57 7 <
TOpa Ha HOPMAJIBHOE HAIIPaBJIEHUE N K TPAHULE C PA3HBIX CTOPOH OT IPAHULBI H, ~
paBHbl H1n 1 Hop. TOKM IPOBOAMMOCTH Ha FPaHULIE CPES OTCYTCTBYIOT. UeMy

paBHa BeiuuuHa Hop, eciu Hin =4 Alm?

a) 1 A/m 0) 1,5A/m B) 2,67A/M r) 4 Alm n) 6 Alm €) Apyroii OTBET

14. KonTponbHoii 3aganue. Ha pucyHke noka3zaHbl TUHUM BEKTOpA HapSXKEH- . . |/ /ﬁ
- {H,

15. KoHTponbHOI 3a1anue. JIMHIE HHAYKIMHA B 0XHOPOIHOTO MArHUTHOTO IOJIS Tep-
NEHIUKYJISPHBI KPYTOBOMY 3aMKHYTOMY ITPOBOJISAIIEMY KOHTYPY (CM. pucyHOK). Bemu-

yuHa B MeHsieTcs co BpeMeHeM t o 3akony B = B — B[, e [ —nosnoxuresnbHas

KOHCTaHTa. [Ipy 3TOM B KOHTYpe BO3HHUKAET TOK, BEJIMYNHA KOTOPOTO U3MEHSETCS CO i, ‘1’ ¢ ‘l’ lg
BpeMeHeM t 10 3aKOHY ...... Y KOTOpPBIN HAIpaBJeH ... ... (BBIOCpUTE MTPABUIIBLHOE YT-

Bepkaenue, rae C, u C, — HoNoXuTeNnbHbIe KOHCTAHTBI):

a) | =C,-C, [, mo gacoBoii cTperke; 0) | =C,-C, 1, npoTHB 4acoBo¥i CTpenKy,;
B) | =C,, mo yacoBoii cTpelke; r) | =C,, npoTHB 4acoBoii CTpeiKH,;

m) | =C, I, mo yacoBoii cTperke; e) | =C, [, mpoTuB 9acoBoii CTpeIIKH;

16. KonrtponbHoii 3ananue. [1o 3aMKHyTOMY POBOJSIIEMY KOHTYPY T€UYET
TOK, BEJIMYMHA KOTOPOTO MEHSETCA CO BpeMeHeM t, Kak moKa3aHo Ha rpa-
¢duke. Onpenennure U yKaKUTe BEIUUYUHY HHIYKTHBHOCTH KOHTYpA, €CIIH
Bo3HHKarMmas B HeM DJ1C caMOMHIYKIIMYA UMEET Benuuny 2 B:

a)1Tu; 06)2I'm; B)3Im, 1)4l'm; n)6I'n; e)8I'm; x)12IH;
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17.KontpomnbHoii 3aianue. s 3JeKTpuIeckoro KojaedaTeabHOro KOHTY- q. Kn
pa n300pakeH rpag K COOCTBEHHBIX 3aTyXalOIINX KojgeOaHuii aekTpude-  2,72]
CKOTO0 3apsi/ia Ha KOHAEHCATOpE, ONMChIBAEMbIN ypaBHEHUEM

q (t) = A)e_t/ f Sin(co1 t+ (p) (cm. pucyHoK). Onpeenure BeTHYHHY JOTa-
pudMuIEcKOro IeKpeMeHTa 3aTyxanus Koinebanuii O (morapudm otHoIIe-

HUsI AMILTUTYIbI B HAYaJIbHbBIH MOMEHT BPEMEHH K aMILIUTY/IE Yepes TIe-
puon): a)0,25; 6)1; B8)0,333; r)0,167; n)O0,5; e) 0,667;

18. KontponbHoii 3ananue. [1pu pazomknyTrom kimtode “K” muknnyeckas yactora K R c
COOCTBEHHBIX 3aTyXalOUUX KOJIEOaHUN B KOHTYPE, H300paKEHHOM Ha PUCYHKE,
OIlpeeNsIach NapaMeTpaMu ©, = ZI/ VLC u B =R/2L. Kmou “K” 3amkHyH. L R

BriGepure npaBmiibHYI0 GOpPMYITy HIUKINYECKON YacTOThI COOCTBEHHBIX
3aTyXaloMuX KoJIeOaH! B TaHHOM KOHTYpE MOCIIE 3aMBIKaHHS KITI0Ya:

D @i V@B w2 ) -a s ) w165 o) Jar L

TUBHBIM conpoTuBieHneM R, émkocTeio C ¥ MHAYKTUBHOCTHIO L, n300pa-
JKEHHBIN Ha PUCYHKE, BKIIOUEH MOCJIEI0BATEIbHO HUCTOYHUK IEPEMEHHOTO
TOKa C aMIIUTYZOU €, ¥ C TAKOM 4aCTOTOM ®, YTO aMILIUTY/A [1aJIeHUs HANPSDKEHUS HA KOH/CH-

19. KonTposabHoii 3aganue. B snextpuueckuii koneGaTenbHbII KOHTYp C aK- R C
[Ty

catope C OCTUraeT MakCUMaJIbHOM pe30HaHCHON BenuunHbl. EMkocTh C nepeMeHHOro KOH/EH-
caTropa yBeJIMYMId B 2 pa3a. UTo Hao caenaTh ¢ napaMeTpaMu KOHTYpa, 4TOObl pe30HaHCHOE yBe-
JMYEHUE aMIUTUTYbI TaIeHHs] HAaPsHKEHUS Ha KOHIEHCATOPe MO-TIPeXHEMY Ha0It0Jalioch MPpH TOU
’KE 4acTOTe O:

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

B) L yBeanuuTh, a R yMeHbIIUTh B 2 pasa, r)u R,u L yMmeHnsIuts B 2 pasa;

1) OOJIBIIIE HUYETO HE MEHSTh; €) HeT MPaBUJIBHOTO OTBETA,

20. KonTponbsHoii 3a1anue. HanpskeHHOCTh MarHUTHOT'O TOJISI TUTOCKOM AJIEKTPO- z
MarHuTHOH BostHBI nMeeT Buag H =K H, COS(a)t + Kk X) . Torna HanpskeHHOCTH E g 7 y

SIICKTPUYECKOTO TIOJISt 3TOU BOJHBI HMEET BH/T (i,j, K - OPTHI AEKAPTOBOIi cUCTeMBl  x /> |
KOOPJMHAT):
a) -] E,coqwt+kx); 6) kE,cowt+kX; B) -k E,coqwt+kX);

) JE, COS( wt +k X) ;) HET IPaBUJIBHOIO OTBETA;

21.KontponpsHoli 3a1anue. BennunHa aMrnTy el BekTopa [IoiHTHHTa 371€KTPOMAarHUTHOW BOJIHBI,
pacrpocTpansiionieiics B Bakyyme, paBHa J,,, =1 Jlx/mM°c. UssectHo, uto &, =8,85(10" ®/m;

Uy =1,257(110° Tu/™m . Benmuuza aMILTUTY bl HANPSKEHHOCTH MATHUTHOTO TIOJIS 3TOM BOJIHBI PaB-
Ha: a) 2,650010° Ak; 6) 377 AM; B) 1AM; 1) 6,64010° Al; n) 19,4 AM;

€) HET MPaBHJILHOT'O OTBETA;
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IlepeyeHb KOHTPOJILHBIX 3aJaHUI H (WJIH) BOMPOCOB JUISA OIeHKH COPMUPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP H0cTH:KeHHsT KomneTeHuun OITK-1.3)

1. KoutponpHslii Bopoc. CB0OOAHAS MOJISIpHAst MOJIEKYJ1a OKa3aiach BO BHEUTHEM OJHOPOJIHOM
AJIIEKTPUUECKOM T0JI€, CUJIOBbBIE JIMHUU KOTOPOTO NEPHEHANKYIISPHBI OCH Z, ¥ IOBEPHYJIACH TAK, YTO

e€ DJIEKTPUYUCCKUI TUTIOJIbHBI MOMEHT TIPUHSUT BRIPAKEHUE P, = —iPg + Py, TJI€ Py — IOJOKUTEIb-
Hasi KOHCTaHTa, a i M | — OPTHI IEKapTOBOW CHCTEMBI KoopanHAT. OOBCHUTE, KaK OyIyT HaNpaB-
JICHBI CHJIOBBIC JIMHUK (JIMHUU HATIPSHKEHHOCTH E ), HAPUCYITE 3TH JIMHUU HA TUIOCKOCTH XV, YKa-
JKUTE UX HampaBJeHUE U 3alUIIUTE BhIpaKEHUE JJIs MOTEHLIMaNa JAHHOTO MO KaK (GyHKIIUH KO-
opauHat. HanpsikeHHOCTD 1MoJIsl UMEeT BEIUYUHY E, .

2. KoHTponbHbIii Bonpoc. Ha yenuHeHHbIH MeTauTMYecKuii map paanyca a mo-

MEIIIEH T0JIOKUTEIbHBIN 3apsa +q. [llap okpyxatoT AByMs IIepBOHAYAIbHO HE3a-

PSKEHHBIMU TOHKUMH METAJIMYECKUMHU c(hepaMu ¢ paauycamu by u b, . Mexay b ’%
BCEMM IIPOBOJIHUKAMU U CHApy»KHU BHEUIHEH cdepbl —BakyyM. IlepBblii sxcnepu-

MEHTATOP YTBEP)KIAET, YTO 3aMKHYTasi METAJJIMUYECKas [IOBEPXHOCTb SKPAaHUPYET
AIIEKTPOCTATUYECKOE TI0JIe, U TIOATOMY BHE IEPBOii, a TeM OoJiee BHE BTOPOii cdepsl (tipu r >b,)
110JI€ OTCYTCTBYET. BTOpO# SKCIIEpUMEHTATOP HE COIVIACEH C HUM, U CUUTAET, YTO BEIMYHHBI 110~
TEHIMaJIa U HAPSYKEHHOCTHU JIEKTPOCTATUYECKOTO IOJIsSI BO BCEX TOYKAaX BHE METaJljla COBIAAAIOT C
BEJIMYMHAMU JJIs II0JIsl TOYEUHOT O 3apsizia (, a B 1ieHTpe mapa O 1 HanpsyKEHHOCTh U IOTEHIUAI
paBHbI HY/II0. BbICKakuTe cBoe MHEHHE O TOM, KTO U3 HUX IpaB. Eciau oHu 00a He nmpaBbl, TO Ipe-
JIOKHTE CBOE MPEACTABICHUE O TOM, KAKUM JIOJDKHO OBITh TI0JI€ B YKa3aHHOM Ha PUCYHKE CIIydae.
HapucyiiTe KapTUHY CHJIOBBIX JIMHUH MOJIS U YKAXUTE BEJIMYMHY HANPSHKEHHOCTU U MOTEHIAIA B
TOYKax r =0, a<r<b, by<r<b, u r>b,

3. Konrtponbuslii Bonpoc. [IpaBuibHO n n300paKeHbl TMHUN HAPSKEHHO- . . i
CTH E 3JEKTPOCTATHYECKOTO MOJIS B IUIOCKOM 3apsKSHHOM KOHIIGHCATope? = 11
Ecnu na, To 4emy paBHa HMPKYJSLKS BEKTOpa E MO MPSIMOYrOJIbHOMY KOH-
Typy, U300paKEHHOMY Ha PUCYHKE IUTPUXOBOM JIMHUEH, U HE HApyILAET JIH
HOJIy4YEHHBIH pe3ysbTaT TeopeMy O HUPKYJsiuuu E ? Eciu HeT — To Kak MpaBHIbHO HAPHCOBATh
nuann E ? OTBeT 000CHOBATH M MOATBEPAUTH (HOPMYITAMH.

-

4. KoHTposbHbIN Bonpoc. B akcriepumeHTe nepBoHavanbHO He3apsi- " | weTann
YKEHHBIA MeTaJTndeckui ctepykeHb ACB MOTHOCAT K 3apshKeHHOMY A::lB
teny (1).ITocne aToro crepxkens pasaenstor Ha ase yactu AC u CB, c
KOTOPBIE Pa3AeisIoT, U IEPEHOCAT pa3/ieieHHbIe YacTH HA OYEHb 2) meTann MeTann
0oJbIIIOe yIalieHHe OT 3apspKeHHOTo Tena (2). Beickaxute cBoe MHE- /_\|' +C CI' B
HHUE O TOM, KaKOH JI0JKHA OBITh Pa3HOCTh MOTEHLIUAIOB $p —dg B

Toukax A u B Ha KOHIIaX CTepKHs 10 pa3jesicHus (BEpXHUN PUCYHOK) U TOCIIE pa3Ie/ICHUs U Tie-
pemertieHust (HUXKHAN pUCYHOK). OnpeneuTe MPUYUHbI BO3MOYXKHOTO H3MEHEHUS BETMYHHbBI
dp —0g WM OTCYTCTBUS ATOr0 U3MeHEeHUs. OTBeT 000CHYITe (PU3NUECKUMH 3aKOHAMH U TPUHIIN-

ImaMu.

5. KonTponbHslii Borpoc. Mex 1y MIacTHH MJI0CKOT0 KOHIAEHCATOPa, MOIKIIOYEHHOTO K c
MCTOYHUKY nocTostHHOM DJIC &, HaXOIUIICAa OJJHOPOIHBINA TUAJIEKTPUK C TUAJIEKTpUYE- ¢
CKOM MPOHHUIIAEMOCTHIO €. [Ipu 3TOM EMKOCTH TAaKOTO 3aMOJIHEHHOTO KoHeHcaTopa Obuta  C L)
paBHa C. BpickakuTe CBOE MHEHHE O TOM, OyJIET JIU JUAJIEKTPUK BBITAIKUBATHCS IEKTPHU- 1
YECKUMU CHJIaMU U3 KOHACHCATOpPAa WM HET, M KaKyl padoTy HaJ0 COBEPIIUTh, YTOOBI

yIAJIUTh TUAIEKTPUK U3 KoHJeHcaTopa? OTBeT 000CHOBATH C MOMOIIBIO PU3NYECKUX 3aKOHOB U
npuBecTH (hopMyity Asisi TaKoil paboThl, BEIpaXXEHHYIO yepe3 BenuuuHbl €, C U €.
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6. KoHTposIbHBIN BOMTPOC. DKCIIEPUMEHTATOP MPOTSIHYJI JIBA TOHKUX Ta- T 7
paJUIeIbHBIX IPOBO/IA HA MAJIOM PAacCTOSIHUM | pyr OT Apyra u mpormycka- /
€T 110 IPOBO/IaM TOKH B pa3HbIX HAIIPABJICHUAX, KaK TOKa3aHO HA PUCYHKE, | oA

CUMTas, 4YTO pa3HOHAIPABIIEHHBIE IPOBOJHUKY C pa3HOHANPABICHHBIMU
TOKaMU MPUTSAHYTCS OPYT K APYTY U MOKHO, 3Hasi UX Maccy U CHITy NPUTSHKEHUSI, HAUTH BpeMs, 3a
KOTOpOE ITPOBOJHUKN COMKHYTCSI M TOKU UCYE3HYT. BpICKa)kuTe CBOE Cy)XJI€HUE O ITPaBOTE WU
OIIMOOYHOCTH 3aKIIF0OUeHUs dKcnepuMenTaTopa. OG0CHYiTe CBOM BBIBOBI C TOMOIIbIO (hu3nye-
CKUX 3aKOHOB, U C TOMOILBIO (hOPMYJT OIPEACTUTE BETUUNHY M HAIIPABICHHUE CHJI, IEHCTBYIOIINX
Ha €/IMHUILY JUTMHBI IPOBOIHUKOB.

7. KontponbHbiii Boripoc. Ha ritajgkoii ropu30HTaIbHON TOBEPXHOCTH 7 7
PSIIOM JIeKaT J1BA OJMHAKOBBIX BUTKA C OJJUHAKOBBIMU MO BEIMYUHE U © ©
10 HaIlpaBJICHUIO TOKaMu |. BbickaxuTe cBoe MHEHHE O TOM, Kak OyayT
B3aMMOJIEMCTBOBATH APYT C APYTrOM 3TU TOKH: IEHCTBYIOT JIU MEXY
HUMU CHJIbI IPUTSHKEHUA ? OTTAJIKUBAHUA? CHIIBI B3aUMOJICHCTBUS paBHBI HYII0? OTBET HEOOXO-
MO 00OCHOBATH C MOMOIIBIO (PU3MYECKUX 3aKOHOB U (popMy.

8. KonrtponbHslii Bonpoc. 1o rieHTpanbHOM xuje paguyca & npsmMoro KOakCHaabHOro Kabess Te-
4ér TOK |. Takoii ke TOK | Teder mo BHEIIHEMY IHIIHHAPHIEeCKOMY ciioro (“crakany”) paauyca b
HaBcTpeuy. Hapucyiite rpadyk 3aBUCHMOCTH HANPSDKEHHOCTH 1OJIsL H , CO3JaHHOTO STHMH TOKa-
MH, OT paccTosHus I' 10 ocu Kabens. OTBET 000CHOBATH M MOATBEPIUTH (hopMynIamu.

9. Kontposbnsiii Boripoc. Ha heppomMarHuTHBINA TOPOUJATBHBIA CEPACYHHK U3
MarepHajja ¢ MarHUTHON MPOHUIIAEMOCTBIO L PaBHOMEPHO HaMOTaHbl N BUTKOB
IPOBO/IA, 10 KOTOPOMY TeUeT NMOCTOSIHHBIN TOK |. Bo3HHKato1Iee B cepiedHUKe
MarHUTHOE I10JI€ UMEET BABOE MEHBIIYIO BEJIMYMHY HAPSHKEHHOCTH, YeM HE00-
XOJMMO JUISl ONbITa. DKCIIEPUMEHTATOP CUUTAET, YTO I YBEIMUYEHHS HAPSKEeH-
HOCTH MarHUTHOTO TOJISi BHYTPU OOMOTKH B 2 paza HE0OX0AUMO YBEITUYUTh U
YKCJI0 BUTKOB OOMOTKH, U TOK, IPOTEKAIOLIM 110 0OMOTKE B JiBa pa3a, a TAK)K€ HAMOTATh IIPOBOJ
Ha TaKoi e 1o Gpopme U pazMepam CepACYHHK, HO CACTaHHbIN U3 MaTepualla ¢ BABOE€ MEHbILEH
MarHUTHOHM MPOHUIAEMOCTbI0. V37105K1Te CBOE MHEHHE O IPABOTE MIJIM OLIMOOYHOCTH BBIBO/IA HKC-
nepumenTaropa. CBOi OTBET 00OCHYHTE C MOMOLIbIO (PU3NUECKUX 3aKOHOB U MOATBEpAUTE (Pop-
MyJIaMH.

10. KonTpomasHsiii Bonpoc. [leprneHIuKyaspHO rIaaKoi TOPU30HTAITBHOM
MJIOCKOCTH CO3/IaHO NMEPHEHANKYIISIPHO HAIIPABICHHOE HEOAHOPOAHOE Mar-
HHUTHOE TI0JIE ¢ MHIYKIMEH B, BelMYrHa KOTOPO# BO3pACTaeT, KaK MmoKasa-
HO Ha PUCYHKE. DKCIIEPUMEHTATOP TOJKHYII KEJIe3HOE KOJIbIIO C paglycoMm I
U C Maccoil m B 00acTh 0oJiee CHIIBHOTO MOJISl C HaYallbHOM CKOPOCTBIO V(, YTOOBI BBISICHUTD, YTO
IIPOM30MIET C ABMXKEHHUEM KoJlblia B JanbHelmeM. Ero uatepecyer, uro OyAeT Jaiblie Mpoucxo-
JUTH CO CKOPOCTBIO KOJIBIIA: OYJET OHA BO3PACTaTh, YMEHBIIATHCS MU HE U3MEHHUTCS U OYAET U
IIPU 3TOM BBIACIATHCS TEMJIO, €CIH TPEHUE KOJIbIAa O INIOCKOCTh OTCYTCTBYET. M3noxure cBoe
MHEHHUE O TOM, 4TO Oy/IeT MPOUCXOTUTH C KOJIBIIOM IIPH IBHKEHUH H 0OOCHYHTE CBOH BBIBOJIBI C
MOMOIUIbIO (PU3UYECKUX 3aKOHOB, TPUHIIUIIOB U POPMYI.

11. KoHTposabHbIN BOMpoc. 3aMKHYTYIO0 HAKOPOTKO KaTylKy-coieHoua u3 N BuT-

(== B
o = B
KOB C COIMPOTHUBJICHUCM Ruc mIomaabrO OAHOI'O BUTKA S_‘|_, OCh KOTOpOH IICPBOHA- —_
YaJIbHO 6])1.]13. HaHpaBJIeHa HepHeHI[I/IKyJDIpHO JIMHUAM HHI[yKHHH B IIOCTOAHHOT' O _c)cﬁ
MAar"gamuTHOTI' O I1OJIsA (CM. plecyHOK), HOBOpa‘-II/IBaIOT TaK, 4YTO OChb KaTy]_HKI/I CTAaHOBUT- %Gjﬁ
==
>SN

cst mapasuienbHoi muausaM B . Kak omnpeaenuTsh NpOTEeKIIHiA P 3TOM 4epes Ka-

S, BuTKOB
TymKy 3apsa? Yemy on Oyzaer paBen? OTBeT 000CHOBATH U MOATBEPIUTH (PopMy- 1
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JJaMH.

12.KonTposbHbIil Bonpoc. J[Ba sKCIepUMEHTAaTOpa PacCyKIat0T O TOM, KaK MOKET
U3MEHATHCS BEIMYMHA 6 JIOrapru(pMHUUYECKOTro JIeKpEMEHTa 3aTyXaHusl COOCTBEH-
HBIX 2JIEKTPUYECKUX KOJIeOaHUN B KOHTYpE, N300pakeHHOM Ha PUCYHKE, /i€ BEJU-
YUHBI EMKOCTH KOHJeHcaTopa C M MHAYKTUBHOCTH KaTylku L ¢uxcuposaHsl, a
COIIPOTHUBIIEHUE peocTaTa R MOKHO M3MEHATH B JOOBIX Ipezenax 0< R< . [IepBblil 3xcriepuMeH-
TATOP CUUTAET, YTO BEJIMUYMHA 6 HE MOXKET NPEBBICUTh HEKOTOPOT'O 3HAYEHHUs, @ BTOPOH YBEPEH B
TOM, 4TO BEJIU4YMHA 6 MEHSAETCS HEOIPAHUYECHHO U JOCTUTAET BEIUYMHBI 6 =0 IIpU R=co . BeICKa-
KHUTE CBOE MHEHHE O TOM, KTO U3 HUX IIpaB WJIM HE MpaB, U 000CHYHTEe CBON BBIBOJ, MOIY4UB (Hop-
MyJ1y AJIs IPE/IeoB U3MEHEHUs BelMunHa 6. MoxeT Jin 6 cTaTh paBHOW OECKOHEUHOCTH, U €CIIN
714, TO IPpY KakoM 3HaueHuH cornpoTtusienus: R? Hapucyiite npubnusurensHbli rpaduk 3aBUCUMO-
cti 6 oT R

13. KoHTpoabHBIHN Bompoc. B 11ens aneKTpuieckoro KoinedareabHOro KOHTypa

C L R
BKJIIOUEHA BHeIHsA nepemennas DJIC ¢ HMKIMYECKOH 4acToToi . Mensis Ty | HWW_%
YacTOTY, ONPEAEIIUIIN, YTO MAKCUMAaJIbHAs BENTMUYNHA aMIUIUTYIbl HAIPSIKEHUS ~Eocosot

Ha KoHzeHcaTope C nosyyaercs, KOrja w=w; , @ MAKCUMaJIbHas aMILIMTY/la TOKA B LIENH — [IPU
W=w,, IpUYeM w, —w; =, /2. Kak HaiiTu cooTHOmEeHHe Mex 1y napamerpamu tenu R, L u C npu

3TOM ycnoBun? Beipazute eMkocTh KoHaeHcaTopa C uepes conporusienne R 1 nHIyKTUBHOCTH L
kaTyuku. OTBeT 000CHOBATh U MOJATBEPAUTH (hOpMyIaMU

4 cemecTp

IlepeyeHb KOHTPOJILHBIX 3aJaHUIT H (WJIH) BOMPOCOB JUISA OIeHKH ChOPMUPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP H0cTHKeHHsT KomneTeHuun OITK-1.1)

1. KonrponsHoe 3amanue. Ha TOHKYIO IUIIEHKY M3 IPO3PayHOro MaTe- 6enuiii CBET
pHalia ¢ IIoKas3areieM IpeaoMIeHus N, HaXOMAILYIOCS B BO3AyXe, aa- | | | Vo /‘J Vil
eT cBepxy Oenblil cBeT. [Ipu 3TOM Ha NOBEPXHOCTH IJIEHKU HAOIOA- — 7 ., 7 . no

A (v
I0TCSl MHTEp(EepEeHIIMOHHBIE MOJIOCHL. [[BeTOBast OKpacka yyacTKa Kax-

JIOW 13 I10JIOC MEHSIETCS B HAIIPaBJIEHUHU CIIPaBa HAJE€BO, YKA3aHHOM CTPEJIKOW Ha PUCYHKE Clie-

JYIOIMM 00pa3oM (BEIOEPHUTE OTBET): a) 3eje-
Haﬂ—>CI/IH}I}I—>)KCJ'IT3_H—>OpaH)KeBa5I;

0) 3eseHass—KeNTas—OpaHKeBasi—KpacHas; B) OpaHKeBass—KeNITass— CHHAS—3eJICHas;
r) JKenras— ronybas— 3e1eHass— CHHSIS, 1) KpacHass—OpaHXeBasi— KeTas—3eJIeHas,

€) HaOJII0Aat0TCs YepeyIOIInecs Oelibie U TEMHBIE TOJIOCH;

2. KontponbHoe 3aanne. MOHOXpOMAaTHYECKUH CBET C IJTMHON BOJIHBI Uiicf eli l$ ]/ U
A pacmpocTpaHsieTcsl B CTEKJIE ¢ IIoKa3areiaeM npejaomienus N=15u e $d BO3AYX §
najaeT HOpMaJbHO Ha TOHKYIO BO3AYLIHYIO ITPOPE3b-TIPOCIONKY TOJI- # CTeKno ~ N~ 4
mmHbl d. YcnoBreM HHTEPPEPEHIIMOHHOTO MAKCUMYyMa JIJIsi OTPAXKCHHO- “ “

r'o OT Ipope3u cBeTa Oyaer (BeIOepHTE MPaBUIIBHBIA OTBET, €CIH M — IEJI0E YKCIO).

a) 2dn=2m\; 6)2d=(m+Y2)A; B)2d=2m\; r)2dn=m;
m) 2dn=(2m+)A; e) d=(m+Y2)A; x) 2dn=(m+Y 2)A;
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3. KonrtponbHoe 3a-
nanue. Ha nudpak-
HUOHHYIO PELIETKY @
1aJja€T MOHOXPOMa- 0
Th4Yeckuii cset. [Ipa-
BWJIBHOW KapTUHOM
pacnpeneneHus uH-
TEHCHUBHOCTH | CBe- P ” m M ” P

Ta, HpOIICAIIECro 3a 0 0

pelIeTKy, OT yriia OTKJIOHEHHS (0 OT HapaBJICHHs MaJaroIIero cBera Oyaet (BbIOepUTe MpaBuIlb-
HBIIl PUCYHOK):

4. KontponbHoe 3aanue. Ha qudpakiumnonHyro pemeTKy najaeT Oeblii CBET CO BCEMHU JITMHAMU
BOJIH. Ha skpane, pacronokeHHOM 3a MU PAKIUOHHOMN pemeTKon, BOIu3u nentpa O uHrepdepen-
LIMOHHOM KapTUHBI HAOJFOIAF0TCSl MAKCUMYMBI OCBEILICHHOCTH (CIeKTphl m—-ro nopsijaka). C yBe-
JIMYEHHUEM MOpPsIKa CrieKTpa m (BbIOEpUTE IPABUIIBHOE YTBEPIKICHHUE):

a) ero HIMPHHA PACTET, a IPKOCTh OCTAETCS HEU3MEHHOMN

0) ero mmpHHa OCcTa&TCs HEM3MEHHOIA, a IPKOCTh YMEHBIIACTCSI

B) €ro IIUPUHA U SPKOCTh HE H3MEHSIOTCS r) ero UIMPHHA U IPKOCTh YMEHBIIAOTCS

I) ero IIMPHHA YBEINYUBACTCS, & IPKOCTh YMEHBLIACTCS

5. KonTponsHoe 3a1anne. MOHOXpOMAaTHYECK i CBET C JTHHOM ceeT
BOIHBI A MaJaeT HOPMAJILHO HA IIOCKYIO ngerpaz[y cmpopesan-  ——= 0 o
HBIM OTBEpPCTHEM pajauyca I (CM. pI/I(iYHOK). a perpajoii Ha yia- %
JNleHuH | yCTaHOBJIEH NapajieNbHblil 5kpaH. UToObI B LIeHTpe 5k~ —
pana 0 u3-3a nudpakiuy CBETa HA OTBEPCTUHU HAOIIOqAIICS TU-
(paKLHOHHBIA MAKCHMYM OCBELIEHHOCTH, PACCTOSHUE | JOIKHO nperpaga okpaH
ObITH paBHo (BBIOEpHTE IPABMIILHBINA OTBET, IJie M- HEeN0e YUCIO):
2
R eme) am2 2 (medy)e
6) B) , 1) .0 ,e) ,
(m+ %) A A (2m+1)A

6. KonTponbHoe 3aganue. Ha myTu yya ecTECTBEHHOTO CBETA C UH-

TEHCUBHOCTBIO |, YCTAaHOBIJICHBI JIBE IJIACTUHKH U3 TypManuHa. [locie ©
1
IPOXOXKICHUS TUIACTUHKHA 1 CBET MOJHOCTHIO TUIOCKOMOJISIPU30BaH 1
0
(cm.pucynok). [InacTuHka 2 BHavasie yCTaHOBJICHA TakK, YTO HE IPO-
nyckaeT cBera. Ha kakoil yrois ¢ Hasio mocie 3Toro noBepHyTh OCh
O'O' Bropoii mnacTUHKK 2 BOKPYT HANpPaBJICHUS paCIPOCTPAHEHUS 5

JIy4da CB€Ta, YyTOOBI OHA cTajia IMPONYCKaThb CBET C MHTCHCHUBHOCTHIO

I2:I0/4? a) mHa 30° 6) Ha 45° B) na 60°

7. KoHTponbHOe 3a1anne. EcTecTBEHHBIN CBET aJaeT HA CUCTEMY
u3 1ByX nossipusaropos 11 u I, ocu nponyckanus KOTOPBIX CKpe-
wensl nof yriaom 90, Mexny HUMH TIOMELIAIOT TPETHH MOJISpU3a-

Top I3, OCh IPOIYCKAHUs KOTOPOTO cOCTaBseT yron o =45° ¢
OCBIO MPOIYCKaHMS IEPBOro moiisipuzatopa (cM.pucyHok). Hren-
CHBHOCTB CBETa, IPOLIEIIIETO YePe3 CUCTEMY U3 TPEX MOJSpU3aTo-
pOB OKa3zasiach paBHOU |. UeMy paBHa HHTEHCUBHOCTH | mazaromie-

rO Ha CHCTeMY cBeTa (YKa)XXUTE MPABUIIbHBINA OTBET):

a) | ; 6)\/§I; B) 2| ; r)2\/§I; n) 8l ; e)8\/§I; k) 161 ;  3) npyroii oTBeT;
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8. KonrposbHoe 3ananue. [lepBoHavanbHO C €JMHULBI TOBEPXHOCTH a0COIIOTHO YEPHOT'O TeJla HC-
IIyCKaJIOCh TEIUIOBOE M3ITydeHue ¢ MOIIHOCThI0 Pg = 300BT. 3aTeM MOIIHOCTB 3TOTO M3ITy4EeHUS
Bo3pocia 10 BenunuuHbl P = 1200BT1. Onpenenute, BO CKOJIBKO pa3 M3MEHWIACH IIPH STOM JJTUHA
BOJIHBI, HA KOTOPYIO NPUXOAUTCS MAKCUMYM TEIUIOBOTO M3ITy4EHUS:

a) yMeHblnuiaack B 16pa3;  0) ymMeHbIImiIach B 4 pa3a;  B) YMEHBIIMIACH B 2 pa3a;

r) ymenbimaach B 1,41pas; 1) HE M3MEHUIIACH, ¢) yBenuumnnacek B 1,41pas3;

) YBeJIIMYMIACh B 2 pa3a;  3) yBeJIMuWiIach B 4 pasza;,  H) yBenuumiach B 16 pas;

9. KonTponbHoe 3aganne. AOCOIIOTHO YepHOE TEJIO UMeNo Gpopmy Iiapa. 3aTeM ero

00beM yMEHBIIWIIN B 8 pa3, yMEHBIIUB pa3Mep AUamMeTpa B 2 pa3a, a Temneparypy | g &
yBeIU4UIK B 2 pa3a. OnpeaenuTe, BO CKOJIBKO pa3 W3MEHWIACh BEJTUYMHA SHEPTHH " v
TETJIOBOTO U3JIYYCHHUsI, UCITYCKAEMOTO JaHHBIM TEJIOM 10 BCEM HAITPABJICHUSM 32 ¢IU- 3 1,
HUILY BPEMCHH:

a) ymeHbImiaach B 16 pa3;  0) ymeHbInuiaach B 8 pas; B) YMEHBIIUIIACH B 4 pa3a;

') yMEHbIIUIACh B 2 pa3a; [1) HE H3MCHHJIACH; €) yBenuumiach B 2 pasa;

K) yBenuuniach B 4paza;  3) yBenuumiaach B 8 pa3; W) yBeauumiach B 16 pas;

10. KonTpoasHoe 3ananue. BriOepure mpaBuiibHbIN rpadMK 3aBUCHMOCTA MaKCUMaIbHO BO3MOJXK-
HOM BETMYMHBI CKOPOCTH V BBIOMTOTrO M3 METallIa JJIEKTPOHA OT BEIMYMHBI 9Hepruu  Ey, manaro-

niero Ha Metayu hotoHa npu porodddexre:
a)v 6)10 B)) v r)to A)40 e)4v
/ E¢ Ey /E¢ Ee Eq Eo

11.KonTpoasHoe 3ananue. ['paduku 3aBUCHMOCTA MaKCUMaJIbHO BO3MOYKHOM

KUHETHYECKOW YHEPTUH JIEKTPOHOB, BBIOUTHIX U3 IBYX MeTauioB “1” u “2”, ot
YacTOTHI V Magaronux (OTOHOB UMEIOT BUJI, N300paKCHHBIN Ha pUCYHKE. BbI-

OepuTe MpaBUILHOE YTBEPKIACHHE:

a) yroJ HaKJIOHa 000MX TPa)UKOB K OCH V JJIsl pa3HBIX METAIJIOB IOJDKEH OBITh Pa3InYHbBIM,;
0) must mo0bIX MeTaiioB “1” u “2” rpaduKu TOJKHBI COBIIAIATh

B) paboTa BbIX0/1a 3JICKTPOHA U3 MeTasuia “1” Gosbiie, yeM U3 Metayuia “2”

r) paboTa BBIXO/a JIEKTPOHA M3 MeTaia “1” MeHbIle, 4eM u3 MeTamia “2”

12.KontponbHoe 3a1anue. M3BecTHO, 4TO Ey —9Heprus Kaxa0ro U3 najaromiX Ha METaIL ¢oro-

HOB, A- pa60Ta BbIXOJa 3JICKTPOHA U3 3TOT0 METallla, EKHH — MaKCHMaJIbHO BO3MOXKHO€ 3HAYCHUC

KUHETHYECKOW YHEPTUH JICKTPOHA, BBIOUTOr0 M3 MeTayuia; h— mocrosiHuas [Tnanka; C -ckopocThb
ceta. [Ipu 3TOM 37IEKTPOHBI MEPECTAIOT BHIJIETATh U3 METAJIa IPH YBEIIMYCHUH JITTUHBI BOJIHBI 11a-
JarIuX (GOTOHOB 0 BEIMYMHBI (BRIOEPUTE MPaBUIIbHYIO HOPMYITY):
a) )\:C_h, 6) )\:C_h,B) )\:C_h, F) )\:C—h’ H) )\:C—h’
Eq) Exim A E(p ~ Bom E(b —-A
A A + + A
e) )\=3; K) A=—; 3) A\=———; u) )\=—E¢’ EIMH;K))\:—E[I’ ;
o ch 21eh ch ch

13. KonTponbHoe 3amanue. @otoHs! “1” ¢ AMTUHO| BOTHBI A TaAaI0T 3

Ha TMOKOSIIUICS 3JICKTPOH. B pe3yibTare KOMITOHOBCKOT'O PACCEsTHUS

TakuX (JOTOHOB OT ANIEKTpOHA pa3zieratorcs Gportonsl “2”, “3” u “4” ¢

JUITMHAMM BOJIH A2, A3 ¥ Ay COOTBETCTBEHHO (CM. prcyHOK). HaumeHb- 1

LIYI0 JUTUHY BOJIHBI A MMeeT (GOTOH (Wi (POTOHBI): PALVAA I L

a)l;, 0)2; B3, 104 n)lu2; e)lud; 4 GNEKTPOH
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) BCe POTOHBI UMEIOT OJMHAKOBYIO A;

14.KontponbHoe 3ananue. Jlaszep ucnyckaer 3a equauiy BpemeHd N (OTOHOB ¢ 01MHAKOBOH Yac-
ToTOM V. JIyu nazepa najaer Ha 3epKajibHYIO IOBEPXHOCTh. J[aBiIeHHEe, KOTOPOE OH OKa3bIBAaeT HA
IIOBEPXHOCTB!

a) nponopuuoHanbHo N u He 3aBucuT oT v  0) mponopuuonansHo NV B) mponopuuoHaisHo Nv
I) NpONOPUMOHANBHO V U He 3aBucutT oT N 1) mponopuuonansao V/N

€) MPOIOPIHOHAIBHO J/ ( NV)

15. KonrtponbHoe 3ananue. KnHeTHueckne SHEpPruy HEPEeJIITUBUCTCKUX MPOTOHA U O — YaCTHUIIbI
(s1po aToMa renus) OJUHAKOBBIL. YKaKUTE BEPHYIO BEINUYUHY OTHOLICHUS A q / App AJIHHBL BOI-

HbI 7ie bpoiis O —yacTUllbl K JUIMHE BOJIHBI e bpoilinsg npoToHa:

a)l, 6)v2; B2 18, n4 e)%; K)%; 3)%; H)Z;

16. KonTposabHOe 3ajaHue. DKCIEPUMEHTAIBHO OIpeaessas KOOPAUHATY X MUKPOUYACTHUIIBI JOOU-
BAIOTCS MPEIEJIbHO TOYHOTO U3MEPEHUs, IIpu KoTopoM eé€ HeomnpeaeneHHocTs A X — 0. IIpu sTom

HCOMPCACIICHHOCTD BCIIMYMNHBI ITPOCKIIUNU UMITYJIbCA I[aHHOﬁ qacTUulbl HA OCh X (YKa)KI/ITe paBUJIb-
Hoe yTBepikaenue, rae 7 =1,055110 34 Mk 3):
a) A, py — 0; 6) Dypy - Ti; B) APy —» @ 1) APy - 1/2;

1) TouHOCTH n3Mepenust A X — O Henb3st TOOUTHCS B IPHHIIMIIE;

17.KouTpoabHoe 3aganue. MukpoyacTHila HAXOJUTCS B CTallHOHAPHOM MOTEHIMATIBHOM I10J1€, B
KOTOPOM HMe€eT MOTEeHIMAIbHYIO0 3Hepruo U (X) , 3aBUCAIIYIO OT OJJHOM KoopauHaThl x. [lonHas

SHEPTHs YacTUIlBl paBHA E, a €€ COCTOSTHUE ONMMUCHIBACTCS BOJHOBOM QyHKIMEH U (X) . Ecu

h=1,055103 JIx [€, To Maccy M 4acTHILI MOXKHO BBIYUCIUTD U3 COOTHOILIEHHS (YKaKUTE TIpa-
BUJIbHBIN OTBET):

2) m= n? d?y(x) 6) m=2(E—U(x)) d?y(x) |
2(E-U(¥)w(¥ dx Pu(x)  de
B) M= Ui d2l]J(X)_ r) m= hzlp(x) .
2U(X)-E)w(¥) dx 2(E-U (X)) Pw (¥ d®’
0 m= 2(U (X)—E) dsz(x)_ &) m= th(X) |
() X 2(U ()~ E)P (%) d R’

18.KonrposbHoe 3amanue. BoaHoBas GpyHkuus ) (X) = Aexp( ikx) , e A u K —mocTostHHbIE Be-

JIMYMHBL, | —MHUMasl €IMHHLA, OIIMCHIBACT COCTOSHIE MUKPOYACTHIIBI B TOM Cllydae, Koraa eé 1mo-
TEHLUAIIbHASL DHEPTHsI UMEET BUJI (YKaXXKHTE MPaBUIIbHBINA OTBET):

a)U=kdé/2; 6 U=kx; B)U =consﬂ]expé—kx2); r) U=0; 1)U =constdexdikx);
€) HET MPaBHJILHOT'O OTBETA;

19.KontponbHoe 3ananue. CocTOSIHUE MUKPOYACTHIIBI, BIDKYILIEHCS B OTPAHUYEHHOM LEHTPaJIb-

HO-CUMMETPHUYHOM I10JI€, OTUCHIBACTCSI BOJTHOBOUM (yHKIHEH ) (r) = Ar2, roe A —xoHcTaHTa, al —



26

paccTosiHuE 10 IEHTPAITbHON TOYKU. OTHOIICHHE TUIOTHOCTH BEPOSATHOCTH OOHAPYIKEHUS YaCTHUIIBI
B TOYKE C KOOPAMHATOMH I K IUIOTHOCTH BEPOSITHOCTH €€ 0OHAPYKEHHS B TOUKE 5 PaBHO (YKaXKH-

TE MPABUIIbHBINA OTBET):

r 6 r 4 r 2 r 2 r 4 r 6

2 2 2 1 1 1

a)|—|; ©|—]; B) | — | ) 1, n =1 ; e) | —| ; x) | — 1 ;
ry ry ry rs s )

3) HET PABUIIBLHOT'O OTBETA,;

20.KonTtponsHoe 3anxanue. Ecnu paanyc N-ii 60pOBCKOM 3JIEKTPOHHON OPOUTHI B OJJTHOIIEKTPOH-

HOM aTOME paBeH YEThIPEM pajnycaM MepBoii 00POBCKON OpOUTHI, TO OTHOIICHUE ‘Ll‘ / ‘ Ln‘ BEJIU-

YMHBI MOMEHTA UMITYJIbCa 2JIEKTPOHA, HAXOIAIIErOCs Ha NepBOil OpOUTE K BEIMYMHE MOMEHTA UM-
IyJIbCa JIEKTPOHA, HAXOAAIIETOCs Ha N-ii opOuTe, paBHO (YKa)KHTE MPaBUIIbHBINA OTBET):

a) 0,125; 0) 0,25; B) 0,5; r) 1; n) 2; e) 4; x) 8;

21.KonTponbsHoe 3a1anue. Ha pucyHke cxeMaTnueckn n300paKeHbl cTa-
[IMOHApHBIe OPOUTHI aTOMA BOJOPOa coriacHo Monenu bopa, a Takxke yc-
JIOBHO U300pakeHbl MePeX0/Ibl AIEKTPOHA C OJTHOM CTallMOHAPHOM OpOUTHI Ha
JPYTyI0, COMPOBOXKJAIOIINECS UCITyCKaHUEM (OTOHA. DTH MEPEXObl AAI0T
criekTpanbHbie cepuu Jlalimana, banemepa, [lamena u 1.1.

Haubonpmemy uMnysbcy ucnymeHHoro ¢porona B cepun Jlaiimana
COOTBETCTBYET CJIEIYIOIIHI Mepexo/1 U3 TeX, YTO IPUBEICHBI Ha PUCYHKE!

a) N=3-n=2; 6) n=5-n=1; B) N=4->n=3; 1) Nn=5-n=2;

n) n=2-n=1; ¢) n=5-n=3;

22.KontponbHoe 3a1anue. Ilepexon snekrpoHa ¢ 60POBCKOM OpOUTHI € TJIaBHBIM KBAHTOBBIM YHC-
JIOM N Ha OpOUTY C IJIaBHBIM KBAaHTOBBIM YMCIIOM N’ B aTOME BOJOPO/ia COOTBETCTBYET JTMHUH O/
HOHM M3 CIEKTPAIBHBIX cepuil n3mydeHus. IIpu sTom nepexogy N=o — N'=2 COOTBETCTBYET
clieiyrolast JUIMHA BOJHBI U3IIy4eHUs A (BBIOGpPHUTE NMPABUIIbHBINA OTBET):

a) MUHHMaJIbHast A B cepuu JlaiimMaHa, 0) MuHHMAaNbHas A B cepuu banbMmepa;

B) MUHUMaJIbHAs A B cepuu [lamieHa; r) MaKcuMaibHast A B cepu JlaiimaHa,

1) MakcuMmajbHas A B cepuu baibmepa; ¢) MakcuMmaiibHast A B cepuu [laiena;
23.KontponbsHoe 3aianue. MukpoyacTuiia, Haxoas1asicst B OAHOMEPHON MPSIMOYT0JIb- U

HOU HOTGHHH&HBHOﬁ sAMC€ IIUPUHBL a C 6GCKOHC‘IHO BBICOKMMHU CTCHKAMHU, NCPEXOAUT HA
OCHOBHOM, CaMblii HU3KUW pa3pelieHHbINH S HEPTETUYECKUI YPOBEHB C Pa3pelIEHHOTO

YPOBHS DHEPI'HH, JIEKALIETO HETIOCPEICTBEHHO HaJl OCHOBHBIM. IIpu aTOM ncnyckaercs m

($OTOH ¢ IMKIINYECKOH YacTOTON w. Maccy 4YacTHUIbI M MOYKHO HATH U3 COOTHOLLICHHS | X

(yKkakuTe BepHBIH OTBeT, Te 7 = h/ 21— nocrosnnas [Lnanka): 04
°h 3h na 3h 21%h 3h aTeh

Voaz Dzt MmN g Wi &5 K)o
20L 4ol wL oL wL 20L L

24.KoHTpoJsbHOE 33/jaHie. MUKpOYacTHIla ¢ MaCCOM M HaXOJUTCS B OJJHOMEPHOU MOTEHIUATb-
HOH siMe, UMest TOTeHInabHyto sHepruto U =K 2 / 2, rne K =const, 1 MOXeT UMETh TOJIBKO JIHC-
KPETHBIE pa3pelleHHbIe 3HaUeHus SHepruu Ep,, rae N—rnaBHoe kBaHTOBOE yKcia0. C pocTOM 4Hc-
Ja N pacCTOSHUE MEXJy COCETHUMHM pa3pelieHHbIMU ypoBHsmu sHeprun AE = Ep .y — E, (yka-

KHUTE BEPHOE YTBEPXKICHHE):
a) CTPEMUTCS K HYJIFO;  0) HE M3MEHSETCS;  B) YMEHBIIAETCS,  T) YBEJIMYHUBACTCS,
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1) YBEIMYHMBACTCS M CTPEMHUTCS] K HEKOTOPOMY TIpE/IeNy;  €) YMEHbBIIACTCS U CTPEMUTCS K HYIIIO;

25.KontponbHoe 3a1anue. Bce paccMarpuBaeMblie IOJO00JI0YKH aTOMa ypaHa 3an0JTHEHbI 3JI1eK-
TPOHAMH MOJHOCTBI0. N; —4nciio 25ekTpoHoB B 5T —nomo6osouke, a Ny —4rcio 3JeKTpoHOB B

2S—110/1000J109Ke. YKaKUTE TPABUIHHYIO BETUYUHY Pa3HOCTH N;— N, !
a)l, 0)2; 83, N4, n)6; e7; k)8, 3)9; u)l0; k)12; n) 14; wm)15; H)16;

26. KonTposibHoe 3aianue. YKaxuTe, Kakas 4acTh aTOMHBIX SIep paAHMOaKTUBHOIO BEIIECTBA pac-
NaJaeTcs 3a BpEMsl, paBHOE TPEM IEpUOIaM IoJlypacnaja:

1 2 3 3 7 3 1 1 1 1 .
a)=: 0)=: B)=: r)=; —e)=: K)=:3)=; "U)=; K)=; I OU OTBET;
)5i O 5 B0 Wl ¢ W) Sia) Sl Wi k) i m)apyr
27. KonTponbHoe 3amaHue. B pesynbrare saepHBIX pacrazoB HMCIOYCKArOTCs dacTuibl: 1) a-

M3ITY4CHHS C MACCOH My ; 2) B-usiyuenus ¢ Maccoii My ; 3) y-u3iydeHus ¢ Maccoit M, ; 4) Helftpo-
HBI ¢ Maccoil M,. Hazmo pacctaBuTh Macchl 4acTull JaHHBIX U3Iy4eHUH B MOPsIKe BO3pACTaHUS
(yKaskuTe OTBET): a)m<m<m<rg;, 6)M<m<m<rg; B M<n<m<m,;
r)my<nB<n',1]<ra; ;[)my<nB<n&<rn; e)ma<rrb<n9<rn;
)K)ma<rrh<nB<rQ; 3)my<rrh<na<rﬁ;

IMepeyeHb KOHTPOJILHBIX 3aJaHUI H (WJIH) BOMPOCOB JUISA OIeHKH ChOPMUPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP H0cTHKeHHsT KomneTeHuun OITK-1.2)

1. KonrponbsHoe 3ananue. [locTossHHAs AnpakIIMOHHON pemeTKy, Ha KOTOPYIO M1a1aeT HOPMAIbHO
MOHOXPOMAaTHYECKHH CBeT, paBHa 3,6 MkM. 3a penrerkoii o yriom 30° K HanpaBJIeHUIO Magaro-
1Iero cBera HaburoAaeTcsi HHTephepEeHIMOHHBIA MaKCUMYM (criekTp) 4-ro nopsiaka. JlyinHa BOJTHBI
HaJIaroIero cBeTa paBHa (YKa)XKUTE MPAaBUIIbHBINA OTBET):

a) 400uwm; 0) 450uM; B) 500HM; r) 600HM; a) 700uwMm; e) 750uwm;

) ApYyro OTBET;

2. KonTtponbHoe 3a1anue. ToueuHblii HCTOYHUK MOHOXPOMATHUECKOTO CBETa
C JUIMHOM BOJIHBI A HaXOJIUTCS Ha PACCTOSIHUU @ OT HETPO3PaYHOM IIIOCKOI
Iperpajbl ¢ IPOpe3aHHbIM B HEW KPYIJIBIM OTBEPCTHEM pajuyca I'. 3a mperpa-
JIOM Ha TaKOM € PAaCcCTOSIHUM @ YCTAaHOBJICH MapajuleNbHbIN eil skpaH. [Ipu
3TOM pAcCTOSIHHE & UMEET HauGOoIbIIYI0 BO3MOKHYI0 BEeJIMUUHY /IS TOTO,
4To0bI B Touke O dKpaHa (Jexareil, Kak 1 HICTOYHHK CBeTa S, Ha OCH OTBEp-
CTHs1) HAOJIrOANICS TU(PPAKIMOHHBII MUHUMYM OCBelIeHHOCTH. YToObI B Touke O Halrogancs
coceTHUH AM(PAKINOHHBII MAKCHMYM MEHBLIETO TOPSA/IKA, JJIUHY BOJTHBI MOHOXPOMATHYECKOTO
CBETA HaJlO. a) yBEIMYUTh B 4 pa3a, 0) yBenMuuTh B 2pa3a; ) YBEIMYHTh B v/2 pa3;

I) YMEHBIIUTH B 4 paza; J) yMEHBIIMTH B 2 pa3a; €) yMEHBIINTh B +/2 pa3;

3. KontponbHoe 3aganue. EcTecTBeHHBIN CBET MPOXOIUT YE€PE3 CUCTEMY U3 i,
AByX nosspu3aropos [I; u I, Yron mexay ocsaMu npoIyCKaHus MOJsIpU3a- I
TOpoB paBeH o =30° (cM.pucyHok). MHTEHCHMBHOCTH cBeTa, mpomiemero ye- V'V
pe3 cUCTeMY MOJSPU3aTOPOB U3MEPEHA U paBHa | . YeMy paBHa MHTEHCHUB-
HOCTb | MaJaI0IIero Ha CUCTeMY cBeTa (YKaKUTe IPaBHIbHBII OTBET):

a) 2l ; 0) 4—3'; B) 2. r 8—l; n) 4l ; e) %; k) 8l ;  3)HET MPaBUIIBHOTO OTBETA,;

J3’ 3
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4. KouTtponpHoe 3aganue. ['paduk 3aBUCIMOCTH MaKCUMAIBHO BO3MOKHOTO Eum
3HAYCHUs KMHETUYECKOH dHEPTHH AJIEKTPOHA, BEBIOUTOrO U3 MeTalia, OT 4acTo-

TBI V TIAIAIONIMX (POTOHOB M300paxkeH Ha pucyHke. [locrosHHyo [1nanka Hamo

ucKath o popmyie:

a) h=arctga; ©6) h=ctga; B) h=tga/2; r)apyras popmyina; a Vv
5. KonrponbsHoe 3aganne. DOTOH ¢ UMITYIHCOM P1 PACCEUBACTCS HA TOKOS- P, I
memces dsekTpore nox yriaom 0 = 120 k nepBoHavYanbHOMY HAIPaBIEHUIO ANANNANSS @ - — -

_/
JIBIDKCHUSI K UMEET MOCJIe PACCESIHUSI MMITYIIBC P2 (CM. pUCYHOK). Bennunny M 5
KOMITOHOBCKOM JUTMHBI BOJIHBI QJIEKTPOHA A MOYKHO paccyuTarh 1o Gopmyie

(ykaxxuTe npaBHIIbHBINA OTBET, r1ie h —nocrosinnas [lnanka):
2h(p - 3h(p - h(p - 2h( p - h(p -
2) (p-p). 5) (p-m). 5) (- 1) . D (p-p). 2 (p-1) .

PPz 2p1 P, PLP 3ppy 2p; Py
o Mrmn). o 2(pmp). yh(r-p). (R n). (R R).
2p.p, 3p.p2 PLP2 2p.p2 PLP2

6. KontponbHoe 3amanre. Ha moBepxXHOCTh Tella HOPMaJIbHO MAAal0T (POTOHBI
MOHOXPOMATHUYECKOTO JIA3ePHOT0 U3JTYUCHHUS C JUIMHOM BOJIHBI A, IEHCTBYS Ha
momanky AS cunoii F. Ckonbko ¢potoHoB AN moragaer Ha 3Ty IUIOMAIKY
3a BpeMs At, eciu Teso 3epKajibHO OTpaXKaeT BCE Majjaroliee Ha Hero u3Jyde-
Hue (YKaKuTe MpaBUIbHYIO Ghopmyiy, rae h —mocrosuuas [1ianka):

2) FAAL FAAL FAAt 1) 2hFAAL:  n) 2FAAt hFAAt

b 6—’ —’ b b —’
h ) %n ' ¥ Tas o 9 as 0 N

NN \3EPKano

7. KonTponbHoe 3a7anue. Y CKOpeHHas pa3HOCThIO MOTEHLHUAIOB AQ 3apshKeHHAss MUKPOYacTHLIA C
Maccoi M 1ocie yCKOPEHUs: UMEET BOJIHOBBIE CBOMCTBA, XapaKTEPU3yeMble JUIMHOW BOJIHBI JI€
bpoitnst As. Ykaxkure Gopmyiy, Mo KaKo# CJIeIyeT BEIYUCIUTD BEIMYUHY dJIEKTPUUECKOTO 3apsiia
Ia”HHOM yactuusl, eciii h = 6,63- 16+ Jx-¢c —mocrosiaHag I1nanka:
g h? h? 2\5° g 2h?
a) ——; 0) 5 B 51 D) — s M) > &) — ]
mh2A¢ MAG Ay 2mAd A g mthd) 2m|12A¢ MAG Ay

) HET MPaBUIBHOTO OTBETA;

8. KontponbHoe 3ananne. KuHeTndeckas SHEPrys MepBOi HEPEISITUBUCTCKOW MUKPOYACTHIIHI B
YeThIpe pa3a 00JiblIe KHHETHYECKOW SHEPTUH BTOPOH MUKPOYACTHIIBI. YKaXXHUTE IPABUIIbHYIO BE-

JIMYUHY OTHOLICHHS A, / Ay, AMHBI BONHBI e Bpoiins nepBoil MUKPOYaCTHIBI K UIMHE BOJIHBI JIe

Bpoiinst BTopoit MUKpOYACTHIIBI, €CJIM Macca MePBOM MUKPOUYACTHUIIHI B JIBa pa3a 00JIbIIe MacChl
BTOPOM MUKPOYACTHULIBIL:

a) \/g; 6)0,5; B)2; r) J/JE, mn4;, el x) \/5; 3) ]/\/2_3, n) 0,25; k) apyroii oTBeT;

9. KontponbHoe 3aganne. CoctosiHue CBOOOTHON MHUKPOYACTHIIBI C MACCOW M B CIIy4ae OJHOMED-
HOTO JBMDKEHHSI OMMCHIBAETCS BOJTHOBOM (hyHKIMEH ) (X) = Cexp( i X) , Tie C ¥ 0— IIOCTOSTHHbIE

BEJIMYMHBI, | — MHMMAs €MHUIIA, TIOJIHAs YHEPrus yacTuibl papHa E. Ecim 7 =1,055110 34 Jx [C,
TO MOCTOSIHHYIO 0. MOYKHO BBIYHMCJIMTH U3 COOTHOIIEHHS (OMPEIEINTE U YKAKUTE OTBET):

a)a: 2 E; 6)a:—1\/2_7m; B)G=— 2 E; r)a:l @; I[)G:—h\/E;
h E h 2m

h VN E

10.KonTtposbHoe 3a1aHue. DJIEKTPOH C MACCOM M U C OTPULATEIBHBIM IEKTPHUUECKUM 3apsI0M
—( oOpa3yeT OJJHOAIEKTPOHHBIN aTOM BMECTE C SAPOM, UMEIOIIUM Maccy M >> M u monoXuTeb-
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HBII 25eKTprudeckuii 3apsin +Q. UeMy paBHO OTHOIIICHHE BEIMYHH (MOIYIIEH) ‘El‘ / ‘ Ez‘ SHEpPruu

E anmekTpoHa, HaXO/SIIErocs: B IepBOM BO30YKJACHHOM COCTOSIHUM, U DHEPTHH E) 3JEKTpoHA, Ha-
XOJISIIErocs Ha TPEThel OOPOBCKO opOuTe (YKaXKHTE MPAaBUIIbHBIN OTBET):
a)4; 0)1,5 B3, 1)2; 18 ¢)225 k)45 3)9; u)apyroi oreer;

11. KonTpoabHoe 3aganue. MukpouacTuiia ¢ MacCcoi M HaXOAUTCS B OJTHOMEPHOU
IPSAMOYTOJIbHOM MOTEHIMAIbHON siMe IIMPUHON L ¢ OeCKOHEUHO BBICOKUMH CTEHKaMH.
BonHOBBIE QYHKIINY, ONHMCHIBAIOIIME J1BA PA3PEIIEHHBIX COCTOSHUS YaCTHUIIbI, UMEIOT

BU]I l]Jl( ) \/Esm? u l]Jz( ) \/ESInA'TnX Bennuuna (Moayib) pa3HOCTH 3Ha-

4yeHuit sHeprun A E gacTuipl B 9THX COCTOSIHUSX paBHA (YKa)KUTE MPAaBUIILHBIN OTBET,

rue 7 =h/2m-nocrosuuas [Lnanka):

T[2h 3h? 51°h° 7°H? ) 9T[2h ) 22CR° 121%hH2

’ 6) ’ B ’ r) ——-, I ’
2m L2 2ml2 2ml2 2ml2 2m L2 2ml2

12. KoHTpoubHOE 3a1aHne. YKaKHUTe IPaBUIbHYIO BEIMUNUHY OTHOWIeHUs Eg/E; snepruu tperbe-

ro BO30Y>KJIEHHOI'O COCTOSIHUSL HEKOTOPOTO0 OJJHOMEPHOT'O KBAHTOBOTO TapPMOHUYECKOTO OCIIHIIIIS-
TOpa K SHEPTUU IIEPBOTO BO30YKICHHOTO COCTOSIHHS 3TOTO OCIUILIATOPA!

a)3; 0)14/9; B)2; 1)6; n)7/2; ¢e)7/3; x)7/4;, 3)5/2; wu)d; K)apyroi OTBeT;

13.KontposbHoe 3a1anue. MUKpOUYacTULla C MACCOM M HAaXOAUTCS B OAHOMEPHOMN MOTEHIINAb-
HOI iMe, MMest oTeHIHaTbHYIo sHepruto U =K X° / 2, e k =const, 1 umeer HauMeHb1Iee pas-

pelIeHHoe 3HaueHHne YHepruu. Uemy paBHa JUIMHA BOJIHBI (JOTOHA, KOTOPBIHM JOJIKHA MOTJIOTUTh
YacTuIa, YTOObI MEPEUTH Ha COCEIHUIN pa3peIICHHBIN SHEPTETHYECKHI YPOBEHD (C — CKOPOCTh CBE-

Ta, 7 =1,055110% JIx (2 ):

a)ﬂc\/z; 6)nc\/ﬁ; B)Zm\ﬁ; r)nc\/Z:k; u)—\r )2770( )—\F
2m k m m

4“5

14.KouTponsHoe 3amanne. Ha pucyHKe yKasaHbl BCE BOZMOXHbIE OPHEHTALINN 3, ] B
BEKTOpa OPOUTAILHOIO MATHUTHOTO MOMEHTA 3JIEKTPOHA, HAXOIAIIETOCS B OJHOM 21
N3 3JICKTPOHHBIX HOHO6OHOqu aroMa, OTHOCUTEJIBHO OCH Z, HaHpaBHeHHOﬁ BIOJIb Mg+
J_H/IHI/Iﬁ I/IH,Z[yK]_[I/II/I BHCIIHCTO MAarHUTHOI'O I1OJIA. quy paBHa BCIIMUYMHA 5TOI'O BCK- _HOE—
topa (g —MarHetoH bopa, onpenennTe npaBUIIbHBIA OTBET)? —2 ]
a) V15ug; 6) 4ug; B) 15u5/4; 1) V12ug; ) V20pg; ¢) V30pg/2  T3E]

15. KonTtponbHoe 3a1anue. Yemy paBHO OTHOLICHUE BEITHMYHHBI (MOYJIsl) BEKTOpa OPOUTAIBEHOTO
MOMEHTa HMIIYJIbCa 3JIEKTPOHA, Haxozsuierocs B 3d — moj000104ke aroMa K HanOoJIbIeMy BO3-
MO>KHOMY 3Ha4E€HUIO BEJTMYMHBI (MO/IYJIS) IPOCKIIMU BEKTOpa OPOUTAILHOIO MOMEHTA MMITYJIbCa
3TOrO 3JIEKTPOHA Ha OCh Z, KOTOPasi HallpaBJIeHa BJOJIb JIMHUI MHIYKIMY BHEIIHETO MAaTHUTHOTO
noJst (BBIOEPUTE MPABUIIBHBINA OTBET):

a)1; 6)1,155; B)1,225; r1)1,414; 1n)1,732; ¢)2; x)2,449; 3)3;

16.KontponbHoe 3ananue. O00104ka MHOTO3JIEKTPOHHOI'O aTOMa € TJIaBHBIM KBaHTOBBIM YHCIIOM
N =5 MOJHOCTHIO 3aMOJTHEHA AIIEKTpOHaMH. B mocnenuei nogo0omouke 3Toi 000JI0YKH C MAaKCHU-
MaJIbHbIM 3Ha4€HUEM OpOUTAIBLHOIO KBAHTOBOI'O YKcia HaxoauTcss Ni 3JIeKTpOHOB, a B IIpeIno-

crenseit nogoGonouke — Ny 37eKTPOHOB. YKakuTe NpaBuibHY0 BenununHy otHomenust Ny/ Ny :
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. 4, 9. 9. 5. 7. . 16. ) 11, . )
a) 1; 6)3, B)S, r)7, 11)3, e)5, x) 3; 3 o n) 3, K c J'I)7, M)5,

17. KontponsHoe 3anmanue. Ilepmoapl momypacnaza sifep paaudoakTUBHBIX u30TOonoB “1” m “2”
paBHBI, COOTBETCTBeHHO, T1 = 1¢ u T2 = 4 c. B HauanbpHbIi MOMEHT BpeMeHH ty = O gucno suep
000X M30TONOB B 00pasiie ObLI0 0MHAKOBO. OnpeennuTe U yKaKUTe MPaBUIbHYIO BETUUUHY OT-
Homenust N1/Ny , rae Np — gmcino sigep nepBoro uszotona, a Ny — 4uciio sjaep BTOpOro M30Torma co-
XpaHUBIIUXCS B 00pa3iie K MOMEHTY BpeMeHu t = 4c¢:

a)2, 06)exp(4); B)16; r)exp(-4), m) 8, e)l; x)1/4 3)exp(3); mu)4, x)1/8;

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

18. KonrponbHoe 3amanue. B HauanbHBII MOMEHT BpemeHH lp = O B oOpasne coaepskanoch No
siIep HEKOTOPOTO paJloaKTHBHOTO M30TOoNa ¢ nepuogom nonypacnana T = 1c. Croycts kakoe Bpe-
Ms1 B oOpasiie pacnagercs 15Ny/16 saep manHoro uzorona (OMpeaenTe U YKaKUTE OTBET)?

a) lc; 0) 2¢; B) 3¢; r) 4c; o) 5¢; e) 6¢; x) 7¢;

3) 8¢; 1) IpYroii OTBET;

235
19. KontponbHoe 3ananue. Snpo ogHoro us u3oronos ypana Ug,~ UCHBITBIBAET MOCIEN0BATEND-

HO CHadYaJia IpoIece 0-pacriajia, a 3aTeM mpoiecc [3 —pacnaga v npeBpaiaercst B sipo (yKaxure
HpaBUIBHBIA OTBET):

a) Ra§§7; 0) Paéfl; B) Acggl; r) Pugis; 1) Thgg5; e) Thsgl; XK) Paéfs;

20.KonTponbsHoe 3ananre. B HadanpHBIN MOMEHT BpeMeHH Ip = O B oOpasiie coaeprkanoch No
siIep HEKOTOPOTO PauOAKTHBHOTO M30TOMA ¢ iepuoaoM nomypacnaaa T; = 1c. K momenTy Bpe-
menu t = 3¢ 3a cuer pacmaza sjep “U30Toma B 00pasiie BhLACTIIOCH Tero Q. YKaKuTe npaBuiib-
HOE COOTHOIIICHHUE JIJIsl BEIYUCIICHUS BETUYHHBI E1 3HEPreTHyeckoro BeIXO/a pacnaia sapa JaHHO-
r'0 U30TOIIa:

a) Q/No;  6) 16Q/Ny;  B) 4Q/No; 1) 8Q/No; 1) 2Q/Ny;  ¢) 16Q/15N; k) 4Q/3Ny;

3) 8Q/7Ny;  u) npyroii oTBeT;

Ilepeyenb KOHTPOJILHBIX 32 JaHUI U (HJIM) BOMPOCOB IS OLeHKH COPMHUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHKeHUsI KomneTeHnuu OIIK-1.3)

1. KoHTpouibHbIi Bolpoc. B ameprukaHCKUX yHUBEpCUTETaX ISl HIUIFOCTPALIMU BOJHOBBIX CBOWCTB
9JIEKTPOMArHUTHBIX BOJIH CTYJCHTAM IpeJIaratoT cieayromuii mpumep: “Koraa aBuanuns coro3HbIX
BOICK JieTena Ha OonbIIoM yaaneHnuu L ot Gepera Haj MOBEPXHOCTBIO MOPS HA OTIPEIEIEHHON BbI-
core hy, To pagnonokannonnsie craniuu (PJIC) repmanckux

BOWCK, CTOSIIMX Ha Oepery Ha BbicoTe hy Hax ypoBHEM MOpS U 13- > ARRC
JTy4YaBIINX JIEKTPOMArHUTHBIE BOJHBI C JUTMHOW BOJIHBI A, HE TI0- al L mhz
JIy4ajid OTPaKEHHBIM OT CAMOJIETOB CHTHAJI, YTO [TO3BOJISIIO AaBHA- Mope

1M OECIPENATCTBEHHO MPOJIETaTh Hal JIMHUEH 000pOHBI Ha Oepery, u ObLIO OJJHOI 13 TTIaBHBIX
NpUYHH 00eIbl COI03HUKOB Ha (pammctckoil ['epmanueii Bo 2-if MupoBoit BoiiHe.” M3noxure
CBOE MHEHHE O TOM, KaKHe 3aKOHbI BOJTHOBOW ONTHKH MO3BOJISIOT CAETIAaTh TAKOH BBIBOJ, H, HC-
HI0JIb3YS OTH 3aKOHBI, ONIPECIUTE BHICOTY Ni, Ha KaKoil JOJKHBI JIETETh CaMOJIeThl. BrickaxuTe
TaKke CBOE MHEHHUE O MM0JI00OHOH CUTYyalluu U IPUBEIUTE 0OOCHOBAaHHBIE apI'yMEHTHI O €€ HeBO3-
MOKHOCTH.

2. KonTposbHsiii Borpoc. Jlokaxure, 4To co3aaBaeMble AU(PAKIIMOHHON PEIIETKOW CIEKTPhI BTO-
pOr0 U TPETHEro NOPSIKOB B Cllyyae OesIoro cBeTa BCeria epeKpbIBatOTCS.
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3. KonrtponbHslil Bonpoc. Ha myTu miockoit MOHOXpOMaTHYECKOW CBETOBOM A J
o o —_—
BOJIHBI C JUIMHOM A IOMEIIAIOT HEMPO3pauyHbIi JUCK JOCTATOYHO OOJIBIIOTO e 0

nuamerpa d (cMm. pucyHnok). Ha ocu nucka B Touke O 3kpaHa, yCTaHOBJICHHOTO \
3a JUCKOM, HAOJII0aeTCs TEMHOE TIATHO. TpH DKCIIepUMEHTaTOpa, OTBeYas Ha  ——= oKpaH
BOIIPOC O TOM, YTO OYJIET IPOUCXOAUTH C OCBEIEHHOCTHIO 3KpaHa B Touke O IpH MOCTENEHHOM
YMEHBIIEHUU qruaMeTpa qucka d 710 OueHb MalbIX Pa3MEPOB B JOJIM MUJIUMETPA, BBICKA3BIBAIOT
pasiau4yHoe MHeHue. [lepBolii cunTaet, uto B Touke 0 Bce BpeMs OyaeT HaOIr01aThCsl TEMHOE IS THO,
IIOCKOJIbKY 3Ta TOYKA HAXOAUTCS B 00JIACTU TE€HU. BTOPOI yBEpPEH, YTO OCBEIEHHOCTE B TOuKe O
P [IOCTENEHHOM yMeHbIIeHHH d HaYHET NEPHOIUYECKU MEHAThCS, M B Touke 0 Oyaer HaOIro-
JIaThCs TO MAKCUMYM, TO MUHUMYM OCBELIEHHOCTH. TPETUii oIaraer, 4o Mpu MOCTENEHHOM
YMEHBIIEHUU JruaMeTpa npenstcTBus d ocBemeHHocTh Toukd 0, 3aKpBITOM OT IPSMOTO MONAAaHKs
CBETA, MIOCTENEHHO CTAHET TAKOM JKe, KaK U IIPHU OTCYTCTBUM AncKa. CpaBHUTE UX TOYKH 3PEHHS U
BBICK@KHMTE CBOE CYXKJICHUE O TOM, KTO M3 DKCIIEPHMEHTATOPOB IIpaB, 000CHOBAB CBOE MHEHUE C
HOMOILBLIO (PU3NUECKUX 3aKOHOB.

QD

4. KontponbHsiii Borpoc. Ha 1 M> 3eMHO MOBEPXHOCTH B pailOHE IKBATOPA KAXKIYIO CEKYHIYy Ma-
naet ~1,37xJ>x colHEUHOTO U3NydeHUs (COJIHEUHAsI TOCTOSIHHAS ). BBISIBUTE IPUHITHUIIBI, TO3BO-
JSIOUINE OLUEHUTh CPEAHIOI0 TeMIepaTypy 3eMIIU U U3JI0KUTE CBO€ MHEHHUE O TOM, YTO MPOU3OIILIO0
OBl co cpenHelt TeMnepaTypoil 3eMiI IpY yBEIHMUEHUH TeMIepaTypbl noBepxHocTH COHIA XOTS
ObI B 2 paza. B Hacrosimiee Bpems temneparypa nosepxaoctu Comnia ~6000K. OTeer 060cHOBATH
U TIOATBEPAUTH (POpPMyJIaMHU.

5. KonTtponbHslii Bonpoc.OnpeaenuTe, Mo Kakoil MpUIUHE YCKOPEHHBIE 00IIb-
LIOM Pa3HOCTBHIO IIOTCHIMAIOB A¢ DJIEKTPOHBI, IPOJIETAs] YEPE3 Y3KYIO ILEIIb /
LIMPHUHBI & B Y3KOM HEIIPO3PAYHOM IIPEMISATCTBUH, MOTYT PACCEUBAIOTCS B pas- a
HBIX HaIpaBJIEHUAX O] Pa3HBIMU yIIaMH, HO HE MOTYT JIETETh 3a ILEIbIO IO S %’,_

Ak —
OTIIeNbHBIMU yrilamMu ¢,, ? M3105KuTe cCBO€ MHEHHUE O TOM, Kakue (pu3nveckue anexrporbi |
3aKOHBI U MIPUHIIMIIBI HAJI0 MCTIONIb30BaTh, YTOOBI HANTH aHHBIE yriibl. [IpuBe-
JTUTE CXEMY pacueTa U MoJy4eHHbIe POpMYJIbl Ui yIIoB ¢, . OTBET 000CHO-
BaTh.
6. KontponbHblii Boripoc. Ha pucyHke mokasaH y4acTOK CIEKTpa a6 s cepust
U3JIy4YCHHUs BO30YKICHHBIX aTOMOB BOI0pO/ia (CIUIOIIHBIC TMHUU R i;nxeanra
13 cepun baneMepa) U 0THOKPATHO HOHN3UPOBAHHBIX aTOMOB bazkmepa
renus (ITPUXOBBIE TMHKUK U3 cepur [Tukepunra). Buano, 4to ‘ i ‘ 3 ‘ | hmm

400 500 600 700

YacTh CIIEKTPAIbHBIX JTUHUI U3 3TUX CEpUIl MPAKTUYECKU COBIA-
JAI0T, HO MEXY JIMHUSIMU cepuu banbMepa a1 BoJopoa MOSBIISIIOTCS CIIEKTPaJIbHbIC JIMHUY “a”,
“0”, “B” m3myuenus renusi. C MOMOIIBIO 3aKOHOB (PU3KUKH M HEOOXOIUMBIX POPMYIT OOBSICHUTE T10-

SIBJICHHE CIEKTPaIbHBIX JIWHUH “a”, “6” u “B”. YuecTs, uro cepus [lukepuHra cOOTBETCTBYET Ie-
pexonam n - n'=4 Ha 4-t0 60poBcKyto opouTy. OTBET 000CHOBATE.

7. Kontponbnsiii Boripoc. [Ipu nmomaue Ha aHOT BAKyyMHOTO (DOoTORIIEMEHTa 00-
paTHOro HaNpsHKeHUs Harbosiee OBICTPhIE AJIEKTPOHBI, BRIOUTHIE U3 KaToaa ¢o-
TOHaMHU MOHOXPOMATHYECKOTO YJIbTPa(HOIETOBOrO H3IIyUYEHHS C YaCTOTOM V,
IPOJIETAIOT TOJIBKO MOJIOBHHY PACCTOSHHS | MEX/y KaToJ0M U aHOJIOM, [TOBO-
paunBas Hazax (cM. pucyHok). Micronb3ys 3akoHbl poTodddexra, v 3Has BEIU-
YUHY A, PaOOTHI BEIX0/1a DJIEKTPOHOB U3 KaTO/Ia, OTPE/ICITUTE BO CKOJILKO pa3

HaJI0 YBEIWYHUTH YaCTOTY MAJAIOIIET0 N3y4eHHs, YTOOBI 3JIEKTPOHBI I0JICTANIHN /10 aHOJA U aMIIep-
MeTp Havyanl pUKCUpoBaTh HoToToK. OTBET 000CHOBATH
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8. KoHTpOIbHBIH BOMpoc. DKCIEPUMEHTATOP MPEACTABIII TPAPUK 3aBUCUMOCTHU U3ITY-  fiopuepn
94aTeNIbHON CIIOCOOHOCTH aOCOTIOTHO YEPHOTO Tejla OT IUKJINYECKON YacTOThI U3Tyde-
HUS © TPU ABYX Pa3IMYHBIX TeMIleparypax. Beickaxkute cBOE MHEHHE O TOM, Ipa-
BWJIBHO JIM HAPUCOBAH 3TOT Irpad¥K, U €CIM OH HAPHCOBAH HENPABUWIBHO, TO TJIE CHe-
nanbl ommnOKu? OTBET 000CHOBATH M MOJATBEPAUTH 3aKOHAMH U (OpMYIIaMu (PU3UKU.

9. KoHTpobHEIH BOMPOC. DIEKTPOH B BO30YXKJACHHOM aTOME BOJIOPOA COBEPIAET MEPEX0/I, HC-
nyckas (pOoTOH, COOTBETCTBYIOIINM JIMHUM cepuu bambMepa ¢ MaKCUMaJIbHOM JITTMHOM BOJIHBI. M-
MOJIb3YS 3aKOHBI B (OPMYITBI PUBHUKH, ONPEEITUTE, BO CKOJIBKO pa3 MPH 3TOM U3MEHHUTCS SHEPTUs
MOHM3AIMH TaKOro aToMa? ¥YBeauuuiach OHA WM yMeHblImiIack? OTBeT 000CHOBATh U MOATBEP-
JIUTh BBIYMCIEHUEM UCKOMOTO OTHOLIEHUS.

10. KonTtpombHblil Bonpoc. J[Ba TOHKHUX MapajuleidbHBIX Ty4Ka aTOMOB BO- =~
J10pOJ1a OCIIEN0BATENBHO BIETAIOT B 0YEHb CUIIbHOE HEOJHOPOJHOE Mar- ETsT o
HHUTHOE 110JI€, JINHUHM UHIYKIHH KOTOPOTo MOKa3aHbl HA pUCYHKe. B mepgom ~ amoMetH )
IIy4KE aTOMBI HAXOAATCA B OCHOBHOM COCTOSIHMHM, & BO BTOPOM IIy4K€ OHU

HaXOJATCS B IEPBOM BO30YKICHHOM COCTOSIHUU. BBICKa)XuTE CBOE MHEHHE O TOM, YTO IPOH30UIET
C Iy4KaMHu aTOMOB IT0CJI€ MTPOJIeTa Yepe3 MarHuTHoe noje. OO0CHyiTe CBOM OTBET C TOMOIIIBIO
HOIXOAAIINX (PU3UUECKUX 3aKOHOB U (popMyit. OleHUTe BETMYUHY U3MEHEHHH, IPOUCXOAIINX C
Iy4KaMH U IOATBEPAMUTE CBOIO OLIEHKY (hopMyamu.

11. KontpomnbHblii Bonpoc. Ha pricyHKke npuBeieHbI Bce BO3MOKHbIE OPUEHTAIINN BEK- Z, B
TOpa Op6I/ITaJIBHOFO MAaroiuTHOIrO MOMCHTA 3JICKTPOHA OTHOCUTCIIBHO BBII[CHCHHOﬁ oCH Z. m
C noMoIIbI0 3aKOHOB U GOpMYIT (PU3HUKH OTIPEICITUTE B SJICKTPOHHOM 000JI0UKE C KAaKUM ()
MHUHUMAQJIbHBIM 3HAYCHUEM KBAHTOBOI'O YHCJIa N MOXET HAXOAUTHCA DTOT OJICKTPOH, a

TaK)Ke YeMy paBHa BEJIMYHMHA €r0 OPOUTAIHPHOTO MOMEHTA uMmyJibca L? OTBeT 000CHO-

BaTh.

3. OneHo4YHbBIE cpecTBA (OIeHOYHbIE MATEPHAJIbI) 1JIsl TPOBEAEHHUSI IPOMEKY-
TOYHOM ATTeCTAMH 00yJAIOIIUXCS MO THCHUILIHHE (MOTYJIIO)

2 cemecTp

Ilepeyenb KOHTPOJIbHBIX 32 JaHUI U (HJIM) BOMPOCOB JUIsA OIeHKH COPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHKeHusI KomneTreHnuu OITK-1.1)

1. KonTponbsHoe 3aganne.MarepuanbHas Touka M cBOOOHO 6€3 TPEHHUsI CKOIB3UT o3
B I10JI€ CHJIBI TSDKECTH 110 TJIAJJKUM CTEHKaM LUJIMHAPUYECKOM CHMMETPUYHOM IMBI A | ADra
U B paccMaTpHUBAEMbIii MOMEHT BPEMEHHU JIBUKETCS BBEPX I10 HAIIPABIEHUIO K TOUKE M
B (A u B - HauBbICIINE TOYKH MTOIbEMA). YKaXKHUTE MPABUIBHOE HAIIPABJICHHUE BEK- 1" y5

TOpa MOJIHOTO YCKOpeHus Touku M (cm.pucyHnok): a) 1;  0) 2; B) 3; r) 4, n) 5;

TpaeKTOpuH 0e3 HayaJIbHOI CKOPOCTU BOKPYT 3aKPEIUIEHHOMN OCH C MOCTOSIHHBIM Y
YIJIOBBIM YCKOPEHHUEM € , U UMEET B HEKOTOPBIH MOMEHT BPEMEHHM YIJIOBYIO CKO- T a
POCTB BpallleHMs], PaBHYIO . YeMy B 3TOT MOMEHT BPEMEHHU PaBHO OTHOLIEHUE

ap/ a; BeTMYMHBI HOPMAJIBHOTO YCKOPEHUS &, TOYKH K BEIMUYHHE €€ TaHI€HIHAILHOTO yCKOpe-

2. KontponbHoe 3ananue.MarepuanbHas TOUKa HAUMHAET BPALIAThCs IO KPYroBoii @% fg -

HUA A ?
a)i' 6) ew?;  B) = ; r)m—2 2 e) we; m)é B)L'
ewf w? € g2 w 2w
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3. KonrponbHoe 3ananue. Karymka maccel M= 1kr ¢ paanycom R = 3M Moxer

R
BpallaThcs 00 BOKPYT OCH CUMMETPHUH A, IpOoXosiiel yepes e€ 1eHTp, JInbo Bo- MB
KpYT MapajuieibHo# ocu B, mpoxosiieii yepe3 kpaii 000/1a KaTyiku (CM. PUCYHOK).

MOMEHT MHEpIUH KaTyIIKH OTHOCHTENBHO OCH A paBeH |, =3 kr 2. UeMy paBeH MOMEHT HHEp-
WU |z OTHOCUTENHHO ocu B?

a) 4 xr-m>; 0) 6 Kkr-M>; B) 8 kr-mM>: r) 10kr-M%; ) 12 KI-M: e) 18 kr-M%;

) HET MMPaBHJIBLHOTO OTBETA;

4. KontponbHoe 3aaanue. [Imanera Maccoit M ABMXKETCS 1O JUITMIITHYECKOM opou- = m -
. ~ Y v

T€, B OTHOM U3 ()OKYCOB KOTOPOW HaXoAUTCs 3Be31a Macchl M. T —paanyc-BeKTop ,A

IUIaHeTHl, 1 =4 16 xku, ro= 610 kv (cM.pucyHOK). Bemrauup ckopocTu W 3,

IUTAHETHI B HanOoJee yIaIeHHOM 1 Hanbomee OIM3KOM K 3Be3/1€ TOUKE OPOUTHI PaBHBI, COOTBETCT-
BEHHO, Vo =24 xm/c u V4, =36 km/c. Torga oTHOLIEHNKE I 2/r 1 PaBHO:

a) 0,667; ©0)1,225; B) 0,8165; r)1,5; 1) 0,75; e) 1,33; k) HET NPaBUIBHOIO OTBETA

5. KontponwsHoe 3amanue. [Io ropu3oHTaNIbHONW MOBEPXHOCTH CO CKOPOCTHIO V N ‘
KaTUTCs map Maccbl M u paauyca R. Ha kakyro MakcuMalibHyI0 BbicOTy h map m’f@_y & h
MOXET MOJHATHCS Ha TOPKY, KaTsich 0e3 mpocKaib3biBaHus (J — YCKOpEHHE |
CBOOOHOTO Ta/IcHUs)?

2 2 2 2 2 2
o N P S L S W CAPRS ) G S LA
79 79 g g 59 29 10g

3) HEeT IPaBUIIBHOTO OTBETA,

6. KontponbHoe 3amanue. I'py3uk Mmaccel M Ha MpYKUHKE € KO-
s¢duIEeHToM KECTKOCTH K coBepIiaeT BepTHKAIbHbIE Koyieha-
HUSI B BSI3KOM KUIKOCTH O] J€HCTBUEM BHELIHEW CHIIbI, ME-
HSIOIIENCS CO BPEMEHEM C LUKJIMYECKOW 4aCTOTOM ( I10 rap-

Psnlsmmrs

!

!
-
i

]
’}m
I

MOHHUYECKOMY 3akoHy F = cos(wt + O() . 3aBUCHMOCTb aM-
IUIUTY/bI CMELIEHUS Xy ax U AMIUIUTYABI CKOPOCTH V 5y TAKOI'O MAasiTHUKA OT YaCTOTHI ( ITOKa3a-
Hbl Ha pucyHKe. Kakoil MoxeT ObITh BETMUMHA OTHOIIEHUS W,/ YacTOT, yKa3aHHBIX HA 3TOM PH-
CyHKe?

a) 1,1; 6)1; 809 1) 1/2; n) e1=0,3679; e) 0; xK) o

7. KonrponbHoe 3ananue. E =4[10 24 Tk — monmHas DHEPIHUsl YACTHULIBL, JIETAIIEH CO CKOPOCTBIO,
OJIM3KOHM K CKOPOCTH CBeTa ¢; T — BpeMsl AKHU3HH MOKOSIIEeHCcsA YaCTUIBI OT MOMEHTA POXKJIEHUS 10
MOMeHTa pacrnaaa. HenmoasrkHeli HaOmronaTelNb B 1JaOOpaTOPHON CUCTEME OTCUETa 3aMEeTHII, YTO
JeTAlIas yacTula pacnaiach CIycTs BpeMs 4T mocie poxAeHUs. DHeprus MOoKos JaHHON YaCTHULIbI
paBHa.  a) 10 JIx; 0) 2002 JIxk; B) 40102 JIxk; r) 80102 JIx; 1) 5002 J[x;
€) HeT PaBHJIBHOTO OTBETA;

8. KontponbHoe 3ananue. MneanbHslii ra3 coBepiuaet mnpouecc 1 — 2, n3odpaxeH- T

HbIii Ha quarpamme T-p (Temneparypa-nasienue), rae Pp = 3p;, Ty =3T,. Urompo- 1~ ':\\
UCXOJMT C BeNn4uHOU o6bema V rasa npu takom npouecce? OH: a) yMeHb-  To--i---3 :2 »
maercs B 9 pas;

0) yMeHbIIaeTcsi B 3pa3a;  B) YMEHBIIIACTCS B J3 pa3;  T) He U3MCHSETCS,

1) YBEJINYHUBACTCS B J3 pa3; e) yBenunumBaeTcs B 3pasa; k) yBenuumBaercs B 9 pas;
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9. KontponbHoe Vi D13 p p p o3 D s
sananue. Ha pu- t 2 T 5 TI 3 E 2 ] Tl 2 ]

CyHKe CllcBa Ha F;T & 1& v QZ‘ v _,Dl <Y _:\_j y 1
nuarpamme V-T a) 0) B) r) 1) e)
N300pakeH HUKIMYECKUH MPOLIECC, COCTOSIINMN U3 N300apbl, U30XOPHI U U30TEPMBI. Y KaXXHUTE Ipa-
BUJIbHBIM PUCYHOK 3TOTO LIMKJIA MJIU HA AUarpamme p-V, wiu Ha quarpamme p-T-

10. B nporniecce cxxaTus raza BHEIIHHUE TeJla COBEPIIAIOT Hal ra3oM padoty 4 = 6 x/[x, mpuuem ra-
3y coobmaercs ternora AQ = 2xJlx. Ykaxure, ueMy paBHO H3MEHEHUE BHYTPEHHEW SHEPTUN Ta-
3a? a) +8xJx; 0) +6kJIx; B) +4x/lx; 1) +2x/x; 1) —2x/x; ¢) —4x]K;

xK) —6kJIx;  3) —8kJIK;

11.Kourposabhoe 3ananue. V u T —1epBoHayaibHbie 006éM 1 ammuaka (NHs) (naeansHoro rasa).
AV u AT —npupanienus 3Tux napameTpoB. Terio, mocTymnaroriee 1 Moo ra3a npu MpoTeKaHUH

U30TEPMHUYECKOTO IPOIiecca, BEIPAXKEHO (POpMYIIOii: a) AQ =g RTIn [V:/Wj
V +AV 5 \Y 3 V +AV
0) AQ=3RTIn| —— |; B) AQ==RTIn| —— |, r) AQ=—=RTIn| —— |,
) 8Q [ \ j ) 8Q 2 (V +Avj ) 8Q 2 ( \ j
\Y 5 V +AV o
AQ=3RTIn| ——|; ¢€) AQ=—RTIn| —|; ’K) HET IIPaBUJIBHOU (POPMYIIbI;
1) AQ [VMV] ) 8Q=2 (Vj ) p bopmy.

12.KonrposabHoe 3aanue. MosspHble TeIII0OEMKOCTH HAEaIbHOIO Ta3a B Ipoleccax
1- 2ul- 3pasusl Cq u C, coorBercTBeHHO. MX OTHOIIEHHE Cl/Cz =1,33.
TakuMm razoM MOXeT OBbITh (YKaXXKHTE BCE MPABHIIbHBIC OTBETHI):

a) kuciaopoa Op;  0) remmit He;  B) yruekucibiii raz3 COy; 1) a3oT Np;
n) metan CHy, ¢) Bomopona Hy; ) JTaHHOE YCJIOBHUE HEBO3MOJXKHO;

13. KonTpoasHoe 3ananue. Boay, Haxonusmytocs npu temrepatype 20°C, varpenu 10 100C u
NPEeBPaTUIIM B MAp TOMU ke TeMIieparypsl. Kak u3MeHsu1ach SHTPONHS CUCTEMBI Boj1a-Tiap?

a) HE M3MEHsIach;  0) BCe BpeMst Bo3pacTaia;  B) BCE BPEMsS yMEHbIIIAIAcCh,

I') CHauaJia Bo3pacTajia, 3aTeM OCTaBajlaCh MOCTOSHHOM JIO IOJIHOTO MTPEeBpaIleH s BObI B Map;

1) CHavaja yMeHbIIaIach, 3aTeM OCTaBAJIACh MOCTOSIHHOM /10 TIOJIHOTO TPEBPAIleHHs BOIbI B 1ap;
€) IpU HarpeBaHUM BOJIbI ObLIa MOCTOSIHHOM, a IOTOM Havalia BO3pacTaTh JI0 MOJIHOTO MpeBpallie-
HUS BOJIBI B I1ap;

14.KontponbHoe 3ananue. Kakue U3 nNprBeICHHBIX HIKE YTBEPIKICHHH OTHOCATCS KO BTOPOMY
HaYa1y TepMOANHAMUKH (YKaXXHUTE JBa MPABUIBHBIX OTBETA)?

a) DHTPOIUS BCEX TeJl B COCTOSIHUHM PAaBHOBECHS CTPEMUTCS K HYIIO 110 Mepe NPUOIMIKEHHS TeMITe-
paTypsl k Hyt0 KenbBuHa;

0) DHTpOIHS TEPMOJMHAMUYECKOI CHCTEMbI MAKCUMAIbHA, €CIIU 9Ta CHCTeMa HaXOAUTCS B PaBHO-
BECHOM COCTOSTHHH;

B) ENQMHCTBEHHBIM pe3y/IbTaToOM MPOIIECCOB, IPOTEKAIOIIUX B TEPMOJIUHAMUIECKON CUCTEME HE
MOJKET OBITh Mepeiaua Teria OT O0oJiee HArPEeToro Tejia K MCHEe HAarpeToMy;

r) KIIJT nukna Kapuo paseH (T, - T, )/T, x100%, Tae T, u T, - TeMIepaTypsl “Harpearens’ U “Xo-
JIOMWJIBHUKA”

1) DHTpOMUst —3TO (HYHKIIHS COCTOSHHSI, KOTOPAsi He 3aBHCHUT OT IIPOLIECCa, C MOMOIIBI KOTOPOTO
CHCTEMa IPUIILIA B 3TO COCTOSIHUE;

¢) DHTPOMUS UACATHHOTO ra3a A0JDKHA yOBIBATH MPH €T0 H300apUUeCKOM OXJIAXKICHUH;
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15. KouTposabHoe 3amxanue. Ha pucyHke npecrasieH rpaduk pacrpeaese- £.O)
o M
HUSI MOJIEKYJT HICAJTbHOTO ra3a Mo BEJIMYMHAM CKOPOCTEH, I1e £l
_ Mmax
f\ (V) =dN/ Nd/ nomst MoseKyI1, CKOPOCTH KOTOPBIX 3aKJIIOYEHBI B UHTED- %{\
. \Y%
BaJI CKOpPOCTe# OT V 10 V+dV B pacuere Ha eIUHMILY ITOTO HHTepBaia. [Ipu 0 y

YMEHbILIEHUHU TeMIepaTyphl ra3a MaKCUMaIbHOE 3HAYCHHE f,, aITOTO Ipa-

¢uka: a) cTpeMHTCS K OECKOHEYHOCTH; 0) YBEJIMUMBACTCS;  B) HE U3MEHSCTCS; TI') yMEHbILACT-
csl; J) MOKET KaK YBEJIMYMBATHCS, TAK M YMEHBIIATHCS B 3aBUCUMOCTH OT MacChl MOJICKYJI I'a3a,;

16. KonTpoasHoe 3ananue. Ha pucynke Npe/CTaBIeHb] rpaduku (b}:HKI_[I/II/I 30 4/ (vy)
pacrpezeneHuss MOJIEKYJI [0 MPOEKIUU CKOPOCTEN Ha OCh X JUIsl TPEX pa3iny-
HBIX HJICAIBHBIX ra3oB (BOJOPO/a, BOASHOIO Mapa U KHCIOPOAa) IPH OJ1HA-
KOBOM Temrieparype. YKaxuTe rpapuk, COOTBETCTBYIOIINN PaCIpeaeICHHIO
MakcBesnna a1 BogopoJa:

a) 1; 0) 2, B) 3;  TI) IpU OJMHAKOBOI TeMIiepaType rpaduKu I0JDKHBI COBIIAIATh,

Vy

17.KonTposbHOE 3a/1aHue. 3aKPBITYIO POOUPKY, B KOTOPOH HAXOIUTCS BOIOPO/, ®
BpAIIAlOT C YIII0BOM CKOPOCTBIO (® BOKPYT OCH, TPOXOAsIIeH uepe3 mpooky I1. “IE';:
Konnenrpanus Mojexy:n rasa B mpoOMpKe 3aBUCUT OT PACCTOSHUSA I 10 OCH Bpa- |n i
IIEHHS 110 3aKOHY (LL-MOJISIpHAasi Macca BoJ1opoia, R — yHuBepcanbHas ra3oBas 1o-

CTOSIHHAsI):

) 2RT . umzr2 . umzr2 ) uu)zrz,
a) n=const; 0) N=ng———; B) N=Iyex , T)n=ryexp - ; n= ;
) = 2T 8 n=nenf BOT| 1) n=men{ K¢ ) ne el

18. KonTponbHoe 3aganue. Jlorapudm In p mapuuanbHOro qaBieHus a3ota B arMocepe IIaHeThl,
UMEIOIIEH OMHAKOBYIO BO BCEX Inp Inp Inp Inp Inp Inp
TOYKaX TeMIIeparypy, 3aBHCUT OT
BHICOTHI N HaJ OBEPXHOCTHIO [/ h I/h I/h h Kh }\ h
IUTAHETHI CIIEAYIONMM 00pa3oM a) 6) B) r) 1) e)
(ykaxxute BepHbIil rpaduK):

19.KontponbHoe 3aanue. YacToTa coyaapeHHii MOJIEKYJI HI€aIbHOTO T'a3a CO CTEHKOU cocy/ia He
OyZAeT U3MEHSThCS, €CIIM a3 COBEpIIAeT NPOLECC, ONUCHIBAEMbIN YPAaBHEHUEM:

a) p=consty/ T; 6) p=const]T; &) p= Cj;St; r) p= coTnst; 1) APYTOi OTBET;

—

20.KonTponbsHoe 3a1anue. B moToke rasa, HarpaBJIeHHOM BI0JIb BekTopa N = K, mpoucxoaut
Har0OJIbIIIee BO3PACTAHNE BEJIMYUHBI CKOPOCTHU Ta3a B Hampasienuu N'=i+ | (roe i,j,K — enu-

HUYHbBIE BEKTOPHI (OPTHI) AEKapTOBOI cucTeMbl KoopauHat). [lepeHoc uMIyIbca HalPaBIEHHOTO
JABHKEHHUS ra3a IPOMCXOAUT B HAIIPaBICHUU BEKTOpA!

ai+j; 6)i-j; B) | -1 ; r) - —j; n k; e) -k ; k) Apyro OTBET;

21.KonTponbsHoe 3a1anre. HekoTopslii ra3 coBepiaeT mporecc, npyu KOTopoM KodDPHUITUEHT ero
muddysun B atmocepe He MeHsieTCs. Y paBHEHHEM Takoro npouecca Oyner (7' —remmeparypa, p —
JaBiieHUe aTMOC(heEphI):

a) T =const; 0) T2 = constip; B) T= consﬂ:p2 ; r) p= constT?;
o) p=constT,; e) T= consﬂ:pe/z;
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IlepeyeHb KOHTPOJIBbHBIX 3aJaHUIi U (WJIH) BOMPOCOB /IS OlleHKH chopMu-
poBanHocTH KoMmneTeHun OITK-1 (KoHTpoIMpyeMblii HHIMKATOP J0CTH-
skeHust komnerennun OIMK-1.2)

1. KontposibHoe 3a1anne. MarepuaiibHas TOUKa HAUMHAET ABUIATHCA 110 KPUBO-
JUHEHHON TpaekTopuu 6e3 HauyaabHOW CKOPOCTH, IPUYEM BEJIMYHUHA €€ TaHTeH-

LUAJIbHOIO YCKOPEHUs BO3pacTaeT co BpeMeHeM t 1o InHelHOMY 3aKoHY, a; = constli, a paguyc

KPUBU3HBI TPaeKTOpHH He MeHsieTcs, R = const. ITo kakoMy 3aKOHY OyJeT U3MEHATLCS CO BpeMe-
HEM BCIIMYWMHA HOPMAJIBHOI'O YCKOPEHUSA TOYKH?

1
a) a,~t2; 6)a,~— t3

1 1 1
3, Bap~t, nap~-; ma,~—; eap~t xa,~-=
t t t

t2

3) A, ~t* ) a, =const;

2. KontponbHoe 3aganue. YacTuia IBUKETCs BAOJIb OKPYKHOCTHU € pauycoM 1M B COOTBETCTBHHU

¢ ypaBHenuem ¢(t) = 21'[('[3 -27t+ 1% , Tae ¢ —yron B paguanax, t —Bpems B cekyHaax. Yemy

PaBHO TaHI'CHIUAIBHOE (KacaTelIbHOE K TPAEKTOPHU) YCKOPEHHE YacTHIIbI (B M/ 02) B TOT MOMEHT

BPEMEHH, KOT/1a €€ HOpMaJIbHOE YCKOPEHHE PaBHO HYIIO:
a) 0; 0) 4r; B) 6m; 1) 8r; n) 12t; e) 24n; k) 36T, 3) HET MPABUIBHOTO OTBETA,

3. KontponbHoe 3aganue. usndeckoe TEJIO BpallaeTcsi BOKPYT 3aKPETUICHHON
OCH C YITIOBOM CKOPOCTBIO, 3aBUCUMOCTb IIPOEKLMU KOTOPOI Ha OCh BpalleHus  2f~
oT BpeMeHH { 1oKa3aHa Ha pucyHke. Ha kaKoil yros moBepHETCs TeJIO 3a Bpemst
0<t<4c?

a)Opan; 6)lpam; B)2pam; r1)3pan; na)4dpan;, e)5Span; 2
K) 6 pan; 3) 7 pan; 1) HET MPaBUJILHOTO OTBETA,

4. KonTposibHoe 3agaHue. B pe3ynbrare nelicTBus B T€4EHUE KOPOTKOIO Bpe-
MeHu At ummnynbca cunsl FAt, HekoTopoe Teno npuodpeno UMIynsc Po
(cm. pucyHok). Kakoit Obuia BeTMuMHa HAYaJIbHOTO UMITYJIbCA TEJIa JI0 ACUCT-

Bus cuiibl?  a) Skr-m/c; 0) \/7 kr-m/c; B) 1kr-m/c; 1) 4kr-m/c;
n) 2kr-m/c; ¢€) 3kr-m/c; 3K) HET MPaBUIILHOTO OTBETA,;

5. KontponbHoe 3amanne. UMITysibc 9acTHIIBI ¢ MACCOM M, HAXOAIIEHCS B MOMEHT
BpeMeHH t = 1¢ B TOUKe ¢ KOOpAMHATAMHU X =) = 1M, MEHsAETCs CO BpEMEHEM I10

3aKOHy P = fatd+ TBtg, e 1,] —OpThI ICKAPTOBO CHCTEMBI KOOPIHHAT

o =—1kr Bd/c?, B=+1kr Bi/c?. Yikaxure Ha PHCYHKE NPaBUJIbHOE HAIPaBJICHUE

BeKTOpa cuibl F , neiicTByIOMEel Ha YacTHILY B YKa3aHHBII MOMEHT BPEMCHH.

6. Konrponbroe 3amanue.lllkuB pagnyca R MoxxeT Bpamarbcsi 6€3 TpeHUsI BOKPYT To-
PU30HTAIILHOM 3aKPETNIEHHOM OCH CUMMETPHH, Tpoxosmieit yepes ero nueHtp 0. K au- ‘.AA
TH, HAMOTAHHOM Ha NIKHMB, IPUKPEIUICH TPY3 MAcChl M, KOTOPBIH MaJaeT MO JeHCTBUEM VAV

CHWJIBI TSDKECTU. MOMEHT MHEpIUH IIKUBa paBeH | = 3mR2/ 4. 3anumuTe IS [IKUBA

YpaBHCHHUEC JTUHAMUKH BpalllaTCIIbHOI'O ABUXKCHHUA OTHOCUTCIIBHO OCH BpalliCHUSA O, a
AJId Tpy3a — YpaBHCHHUEC JTUHAMUKU MMOCTYIIATCIILHOTO ABUKCHU, HaﬁﬂHTe N3 HUX BBIPAKCHUC CUJIBI
HaTsKCHHUSA HUTH, 3alIMCAHHOEC Y€pe3 BEJIMYMHBI MU R, " YKAXKXUTEC HpaBHJ’IBHBIﬁ OTBeET.

a) T=mg/2; 6) T=3mg/7; B)T=2mg/3; 1) T=3mg/4; n) T=mg/3;

e) T=mg/6;  *)HET NPaBUIBLHOTO OTBETA;
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7. KonTponbHoe 3aanne. B mokosimuiics AUCK Macchl 2M u paamyca R, cnocoOHbIi om iFO‘
BpAIlaThCs BOKPYT 3aKperuieHHoi ocu cummerpur OO’, 0HOBPEMEHHO BPE3AIOTCS 2 2m, R
JIBa MaJICHbKUX IJIACTUJIMHOBBIX IIApPHUKa, UMEIOIIME BIBOE€ MEHBIIYI0 Maccy M Ka- T
JKIIBIA U nemmne 10 KacaTeIbHBIM K 000y JUCKA C OAMHAKOBBIMH IO BEJIMYUHE ok °m

ckopoctsmu V. [llapuku npuunaiot k 0601y. PaccunTaiiTe Ha OCHOBaHUU MPUBEIEHHBIX JAHHBIX
YIJI0BYIO CKOPOCTH AMCKA C MPWIKIIINME IapUKaMH cpa3y MOcCie yAapa U YKaXUTe MpaBUiIbHbINA
OTBET:

)L 62 B DY o 9 WX X op Ll

; ; 3) —; H) —; K)-——
2R R R R 2R 3R 4R 5R 6R 7R
J1) IPaBUJIILHOTO OTBETA HET (IPUBEIHUTE €r0);

)6v_

8. KonTtponbHoe 3amanue. ['py3uk Ha NPyXHUHKE COBEPIIAET Majible BEPTHKAIbHbIE KOJIe-
0aHus B BA3KOH JKUAKOCTH, IPUUYEM €r0 CMELIEHNE X OT IOJIOXKEHUS PABHOBECHS MEHsI-

€Tcs CO BpeMeHeM U 10 3aKoHy X(t) = Ae COS( bt) , ipuuem b = a/3. Paccuuraiite Ha

OCHOBAHHUHU 3THUX JAHHBIX BCIIMUUHY L[PIKJIH‘-IGCKOﬁ HaCTOTHI OJO HE3aTyXaromux MaJibIX

KOJICOAHUH TaKOTO MPYKUHHOTO MasgTHUKA B TOM CJIy4ae, KOrjia oH OyAeT coBepuaTh KO-
neGaHusl B BO3JyX€, M YKaXXHUTE IPAaBUIIbHbIA OTBET:

a)al3; 6)+v2a; B)V3a; ) Ba; m)VB8a; e).10a; x)17a; 3).5a/2;

n) \/Ea/ 3, k)17 a/ 4; 1) HET MPaBHJILHOIO OTBETA (IPUBEIAMTE €T0);

9. KonrponbHoe 3ananue. Ou3nueckuii MasTHUK COBEPIIAET BBIHYKACHHBIE KoseOa-
HUS BOKPYT TOPU30HTaIBbHOM ocu nojseca OZ B BA3KOM KUAKOCTH MO JEHCTBUEM
BHEIIIHEIO MOMEHTA CUJI, IPOEKIIU KOTOPOIO Ha OCh BPALLEHUs MEHSETCS CO BpEMe-

HEM 110 rapMOHHUYecKoMy 3akoHy M, =M COS((,ot + O() . IIpn nukinnyeckon yacrore

3TOro MoMeHTa (=3 C 1 HabII01aeTCs PE30HAaHC aMILTUTYABbI YTIIOBOM CKOPOCTH

MasTHHKA, a IPH 4acToTe W=15 ¢! naGmonaercs PE30HAHC AMIUIMTY bl €r0 OTKJIO-

HEHHS () OT MOJIOXKEHUs paBHOBecHs. UeMy paBeH KO (UIMEHT 3aTyXaHusl 3 COOCTBEHHBIX KOJe-
OaHMi1 TOr0 MasITHUKA B KHUJIKOCTH (YKaXKUTE MPABUIIbHBIA OTBET B c'l)?

a)3ch  6)2c¢h  B) NER r) J8 ¢t ) J2 ¢t e)dct %) J6 ¢t

3) HET MPAaBUJIBHOTO OTBETA,;

10. KonTpoasHoe 3ananue. J[Be pakeTsl ¢ kocMoHaBTamMu B u C aBuKyTCS
B IPOTUBOIIOJIOKHBIX HAITPABJICHUAX OTHOCUTCIIBHO HCIIOABUIKHOI'O HA~- -;/T <\iz< ﬁ
omonarens A. KocmonaBT B ynansercs ot Habmonaresns A co CKOPOCThIO

V1 =¢/2, akocmonasT C TpUOIMKAETCS K KOCMOHABTY B €O CKOPOCTBIO V 5 = C/ 4, rue ¢ —cKo-

POCTH CBETA B BaAKYyMCE. HpI/I 9TOM BCJIMYHMHA CKOPOCTH KOCMOHAaBTa C OTHOCUTEILHO Ha6moz[aTe-
nst A pasua: a) ¢/3; 0) 2¢/7; B) ¢/4; 1) 2¢/5; n) 3c/4; e)c/2; x) 3c/8;

3) C/ J8: 1) HET MPaBUIILHOTO OTBETA,

11.KontpoabHoe 3amanne. Kak H3MEHUTCS TeMIteparypa HIealbHOTO ra3a, €Clid YMEHBIIHUTh €ro
0o0beM B 2 pasa B poIecce, pu KOTOPOM COOTHOIIIEHHE MEX/Ty AaBJICHUEM U 00bEMOM rasza
p/ V? = cons: a) yBeIUUUTCS B 8 pa3; 0) yBeaHUUTCS B 4 pa3a; B) YBEIUYHUTCS B 2 pasa;

) HEC U3MEHHUTCS, ) YMEHBIIUTCSA B 2 pa3a; €) YMEHbIIUTCS B 4 pa3a; ’K) YMEHbIIUTCS B 8 pas;
3) HET MPABUIILHOTO OTBETA,;
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12. KonTpomnbHoe 3ananue. [lepBoHayanbpHOE TaBleHUE Ta3a, UMEBIIETo TeMieparypy 7, Obuio
paBHO p. JlaBieHue ra3a U30XOpUUYECKH YBEIUYIIIM Ha BelinunHy AP . OnpenenuTe U yKaxurte, Ha

Kakyro BenuuuHy AT u3MeHusIach TeMieparypa rasa:

a) AT =m, yBenuuuiach;,  0) AT :T_AAp , YMEHBIINJIACK, B) AT :T_AAp , YBEITUYHIIACK,
p p p-A4Ap

r) AT =_TAp’ YMEHBIIWIACh;, 1) AT -_T4p , YBEITUYIHIIACh e) AT = T4p , YMCHBILIMIIACK,
p p+Ap p+Ap

13. KonTponbHoe 3a1anne. MosspHbIe TEIUIOEMKOCTH BOJSHOTO TIapa B MPOLEccax p

c,-C 2
2 1
1-2ul- 3pasusl C, u C, coorBeTcTBEHHO. Benuynna oTHOIIEHNS . s

2 1 \Y

paBHa: a) 1/3 0) 1/4 B) 2/5 r) 2/3

14. KonTponbHoe 3ananue. MneanbHblil ras, copepias nuki KapHo, nomydus ot HarpeBaTess S
k/Ix TermaoTel U coBepima padoty 1 k/Ix. Uemy paBHo otHOIIeHue T,/ Ty TeMiepaTyp HarpeBaTe-
JIsL M XOJIOMUIBHUKA? a) T/T,.=1,2; 0) T./Ty.=1,25; B) Tu/Tyx.= 1,33;

r) T/T=15;, n) TJ/T=1,67; e)TJ/T.=2; ) ApYyroi OTBET;

15. KonTpoasHoe 3ananue. CoBepinasi MUKINISCKUN Mporiecc, n3o0paxeHubiii 300
Ha PUCYHKE, pabodee TeJo MoJiydaeT OT HarpeBaTels 3a OAUH UK KOJTHYECT- 100} - -
Bo TerioThl Q = 1000/[x. Kakoe KOJTUYeCTBO TEIUIOTHI OTAAET pabouee Teno
3a OAUH IIHKIJI XOJIO,Z[I/IJIBHI/IKY?

a) 4501x; ©6) 500/x; B)550/x; r)600/Ix; ) 650/1Ix; ¢€)700/Ix; x) 750]1x;
3) 800/ x; wu) 850/x; ) 900/x; ) 950/x; ™) apyroii OTBET;

16. KontponbHoe 3ananue. Ha quarpamMme n3o0paxeH UK pabOTHI TEIIOBOK d 5
mammHbl 1-2-3-4-18 cucteme koopauHat T — S, rne T —alcomoTHas Temie- -
parypa, S—auTponus. OxHa KieTka no Beptukaiu coorserctsyer 10K, a mo A
ropusontanu 100 /x/K. PaccunTaiiTe Ha OCHOBaHUY JJAaHHBIX U3 Tpaduka mi e
KIIJI paGoThI 3TOM TEIJIOBOW MAIIIUHBI. g

0 s

17.KouTposabHoe 3aaanue. KOHIIEHTpaIsi MOJIEKYJT HICATbHOTO ra3a yMeHb-

IIATAach B 4 pasa, a CpeIHsst CKOPOCTh 3TUX MOJIEKYJI YBEIHUMIach B 4 pasza. Kak H3MeHHIIOCH J1aB-
JeHue raza?

a) yBeIMYMIOCHh B 8 pa3;  0) yBenMYWIIOCh B 4 pa3a;,  B) YBEJIMYWIOCH B 2 pa3a,

I') YMEHBIIMIOCH B 8 pa3; 1) yMEHBIIMIOCH B 4 pa3a; €) YMEHBIIMIOCH B 2 pa3a;

) HE U3MEHUJIOCh,  3) JAPYrod OTBET;

18. KontposbHoe 3aianue. C HEKOTOPHIM HCaTbHBIM ra30M MIPOUCXOIUT MPOIECC arnadaTuIeCcKo-
r0 yMEHbIIIEHUs JaBjieHus. [Ipy 5TOM BeMUYrHA CpeAHeN KBapaTHUYHOM CKOPOCTH €r0 MOJIEKYII. .. |
a) He U3MEHseTCs;  0) yBEJIMYMBAETCS,  B) YMCHbBIIACTCS,

I) JaHHBIX B YCIIOBHH HEAOCTATOYHO I OTBETA;

19. KonTposbHoe 3aaHue. Eq Inn Inn Inn Inn Inn Inn
MonekyJibl uAeanbHOro ra- ’\ X > X k N r\x I/x l/x I_/x
3a HaXOJATCs B MOJI€ BHEII- I 2 %) ) D ) )
HuX cui. ['paduk 3aBucu-

MOCTH TOTEHUHUATbHON SHEPIUH £y MOJIEKYIIbI OT KOOPAMHATHI X MPEJICTaBJICH Ha JIEBOM PUCYHKE
|. VkaxkuTe mpaBUIIbHBIN rpaduK 3aBUCHMOCTH OT KOOPAUHATHI X (GyHKIuHU jorapudma Inn ot

KOHLICHTPALMK MOJIEKYJI ra3a (TeMmeparypa ra3a BCIOJy OJMHAKOBA):
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20.KontponbHoe 3aanue. VaeanpHbli ra3 HaXoIUuTCs B cOCyie, 00bEM KOTOPOTO MOXKET MEHSTh-
Csl, ¥ COBEPIIAET H30TEPMHUECKHUI MPOLIECC, ITOCIe KOTOPOTo YHCIIO COYyIapeHHH MOJIEKYII ra3a ¢
eIMHHILICH MOBEPXHOCTH CTEHKH COCY/JIa 3a €IMHUILY BPEMEHH YBEIHYHIOCHh B 2 pa3a. [Ipu sTom
00BEM cocypa:

a) yBenuumics B 16pa3; 0) yBenuumiics B 4 pa3a; B) yBEJIMYWICS B 2 pa3a;

I) yBEJIUYMIICS B \/E pa3; ) HE U3MEHWICS; €) YMCHBIIHJICS B \/5 pas;
’K) YMEHBIIMJICS B 2 pa3a;  3) YMEHBIIWICS B 4 pa3a; H) yMeHbInuics B 16 pas;

21. KonTpoabsHoe 3a1anue. YacToTa coyaapeHuii MOJIEKYJI ra3a co CTEHKOW cocy/ia He OyIeT u3-
MCHSTLCA, €CJIM I'a3 COBCPUIACT ITPOLICCC, ONHUCHIBAEMBIN ypaBHCHI/ICM:

a) % =const; 0) p\/v = consl, B) \g: const; r) pV =consl, x)apyroe ypaBHEHHE.

Ilepeyenb KOHTPOJILHBIX 32 JaHUI U (HJIM) BOMPOCOB JUIsA OLeHKH COPMUPOBAHHOCTH KOM-
nerennun OIIK-1 (koHTpoMpyeMblii HHANKATOP HJocTHKeHusI KomneTreHnuu OIIK-1.3)

Ooo..0| 1 KOHTPOIBHBIN BOMPOC. B BHICOKMIA COCY/I C PACTUTENBHBIM MACIIOM OJJHOBPEMEHHO
- — —| BpICBIMaNM MHOKECTBO MAJIEHBKUX METAJUIMYECKUX IIAPUKOB PAa3HOTO paguyca r.
_ - —| Ilpoananu3upyiiTe Mpouecc MaJeHus NIAPUKOB B XKHUIKOCTH U OOBSICHUTE MOPSAAOK UX
— | mnaneHus Ha AHO. OTBET 0OOCHYITE C MOMOLIBIO PU3NUECKUX 3aKOHOB U (HOPMYII.

— — —| 2.Kontponpnsrii Boripoc.llIkuB MoxeT BpamaThcsi BOKPYT CBOSH 3aKpe- vz
rieHHoOU ropu3oHTanbHO ocu 00’ Oe3 Tpenus. [lox pykoii umeercs - 0
Hellka, CeKyHJIOMep, U TaK)Ke IPy3UK Macchl M, KOTOPBIA MOKHO MOJBECUTH K HUTH,  -Z#
HaMOTaHHOH Ha wKuB. [IpeanoxuTe mpoueaypy onpeaeseHuss MOMEHTa HHEPLUU

mKUBa OTHOCUTENBHO ocu 00’ ¢ MOMOIIBI0 UMEIOIIMXCSI TTOJ] PYKOH TPEIMETOB. m
Ob6ocHyiiTe mpeuIoKeHHYI0 TpoLeypy hopMyIamMu, MO3BOJSIOMIMMHU BEIYHCIUTH TPEOYEeMBbIi MO-
MEHT UHEPIUH.

3. Konrponsnslii Bonpoc.IIpu abcoaroTHO ynpyrom coyaapeHun IByX METaJUIA-

v \%/2 m;
YEeCKHX IIApPUKOB C MACCaMH My u Ny, IBUTABIIMXCS HABCTPEUY APYT IAPYTY CO L <

CKOPOCTSIMHU Vi 1 Vo, B MOMEHT Han00JIb1Iero cOJIMKeHHs IIapUKU ABHXKYTCS C OTHON CKOPOCTHIO

Vo, OIIpEIENIeMOii 3aKOHOM COXPAHEHUSI HMITYIIbCA |MyVy — My 5 =( M+ M)V ¢ ¥ TOJIBKO IIOTOM pa3-
JIETAlOTCS B CTOPOHBL. [IpH 3TOM KMHETHYECKast SHEPTHsi MEHSICTCS Ha BEINYUHY
2 2 2
A, = Mmyvy | MyVy _ (m+my) vg
"2 2 2
wir 00 onmmMobKax B 3aMMCaHHbBIX (GOpMYyIIax.

>0 . U3noxure Balle MHECHHE O MMPUYNHE U3MCHCHUA OSOHEPTHUN

4. KoHTpoibHbIi Bonpoc. [1nacTuanHoBbIN MapuK Macchl M, JETEBIINHA €O CKOPOCTHIO V,
CTaJKHUBACTCS C BUCEBIIUM HEIMOIBUKHO CTEpP:KHEM Macchl M 1 sl |, ciocoOHbBIM

BpaInaThCcs 0€3 TPEHUsI BOKPYT TOPU30HTAIBHON OCH, IIPOXO/SINEH Yepe3 TOUKY Mo Beca 5 m
O, HO He NPUJTMIIAET K CTEPHKHIO, @ OTCKAKUBAET OT Hero. Onpenennure 3aKOH COXPaHECHUS —
KaKOW BEJIMYMHBI MOKHO, a KAKOW HEJIB3sI UCIIOJIB30BaTh IIPU COYIAPEHUU: MEXAHUYECKOU

M1
sHeprun? Umnynsca? MomeHTa uMityiibca? 3aluuIuTe CBOE CYXKJI€HHE O IPUUUHE COXpa-

HEHUS WIN U3MEHEHUs KaX10M U3 ITUX BEIUYHUH.

5. KonTponbHblii Boripoc. B HauanbHbI MOMEHT BpEMEHH CTEP>KEHb Macchl M U AIE‘

Hb | cBOOOIHO BpariaeTcst 0e3 TPEHHUs C YIIIOBOH CKOPOCTBIO (g B TOPHU30H- ¥ m,l

TaJIbHOH INIOCKOCTH BOKPYT 3aKPEIUICHHOW OCH, IPOXOAdIIen yepes ero kpau. I1o
CTEP)KHIO MOYKET CBOOOTHO O€3 TPEHUs CKOJIB3UTh HaJleTas Ha Hero My(dra ToH ke
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Macchl M. B HauaneHbIi MOMEHT My(Ta HaxoAWIach BOJIM3M OCH BpalleHus. HUKakux BHEITHUX
CHJI B TOPU30HTAIBHOH IIJIOCKOCTH HeT. [Ipoananusupyiite aBrxenne My(Thl, I3MEHECHHE KHHETH-
YEeCKOM SHEPruM, UMIYJIbCa 1 MOMEHTA UMITYJIbCA CUCTEMBI CO BPEMEHEM U BBICKAXXHTE CBOE MHE-
HHE O COXPaHEHHH ATUX BEJIMYMH WM O IPUYMHAX UX n3MeHeHus. OO0CHYHTe CBOE CY)KIECHHUE He-
00XOAMMBIMU 3aKOHAMH U (OpPMYJIaMH (PU3UKH.

6. KoHTpOIbHBIH BOMpoc. DKCIEPUMEHTATOP OMYCTHII TSDKEJBIN MapuK, TPUKPETIIICHHBIH o' gg
K KOHIly IPY’KUHKH, B BA3KYIO )KUJKOCTb U PACKa4MBacT JPYrod KOHEL IPYKUHKH B BEp- v

TUKaJIbHOM HAaIIPaBJIEHHUHU C YaCTOTOM w, B PE3yJIbTATe YEro LIapuK COBEpIIAET Koseba- =
HUSL 110 3aKOHY X = Acos(wt+¢). TIpu 5TOM SKCIIepUMEHTaTOp 3aMETHII, YTO IPH HEKOTO-

=

0998999

|
131 ooy
3

poii yacToTe W=y aMIUIUTYyAa A KoJieOaHMi MIapuKa B )KUAKOCTH OKA3bIBAETCS CaMOM

OombIIoi. Mcxons U3 3TOro OH clieiall BIBOJ O TOM, YTO IIPH TOH K€ 4acToTe wy OyAer
MaKCUMaJIbHOM M aMILUIUTYAAa CKOPOCTH I1apuka v = dx/ dt. BeickaxkuTe cBOE CyXJI€HHE O TPaBUJIb-
HOCTH WJIH HETIPABUJIBHOCTHU BBIBOJA, CAETAHHOIO SKCIIEPUMEHTATOPOM. ECiIM 3TOT BBIBOJ HEBEPEH,

YKQ)XUTE, KaK HaZl0 U3MEHHUTh YaCTOTY ), YTOOBI MOTYYHTh MAKCUMAIBHYIO aMIUIUTYIy CKOPOCTH.
OTBeT 000CHYHTE C TOMOIIBIO (PU3UYECKUX 3aKOHOB U (HOPMYI.

7. KontponbHbiii Boripoc. ['a3 3akavyaH moJ1 JaBJIeHUEM B TPEXJIUTPOBBINA CTEKIISH-
HBII COCYJ, 3aKpBITasi KPBIILIKA KOTOPOro UMeeT KianaH K, BBITyCKalOIKM ra3 B TOM
cllydae, KOIJla €ro 1aBj€HUe 10CTUTaeT BEJIMUUHBI Pg. FIMEIOTCS BECHI, 03BOJIAIO-
1€ TOYHO U3MEPUTH MAcCy COCYJa C ra3oM; rOpesKa, I03BOJISAIONIAs HAaTPETh COCY /]
110 OOJNIBIION TEMIEPaTyphl, U TEPMOMETP, MO3BOJISIOLIUN H3MEPUTD €r0 TEMIIEpaTy-
py. [Ipennoxure npouenypy onpeaeiaeHuss MOJSIPHONM Macchl | Ta3a B COCYJIE C
MOMOIIBIO JAHHBIX YCTpoicTB. OOOCHYITE MpeI0KEHHYIO MpoLeaypy popMyaamu, MO3BOJISIO-
MU BBIYUCIUTH TPEOYEMBbIi pe3ybTar.

8. KonTtposnbHslii Bonpoc. Tpu skcriepuMeHTaTopa Hayalli CIIOPUTh O TOM, YTO POUCXOJUT MOCTe
HarpeBaHus ra3a ¢ YMCJIOM €ro MOJIEKYJ, BEIMYMHBI CKOPOCTEN KOTOPBIX OTJIMYAKOTCS OT CKOPOCTH
vy He OoJiee, 4yeM Ha Av =*1wm/C, IJIe CKOPOCTh V1 PaBHA IMOJIOBUHE CPEIHEH CKOPOCTH MOJIEKYJI

naHHoro rasza. [lepBblil yTBEep)KIaeT, YTO YMCIO TAKUX MOJIEKYJI [TOCIe HarpeBaHuUs ra3a yBeIUunT-
Cs1, BTOPOM —4TO HE U3MEHUTCS, & TPETUN — YTO YMEHBIINUTCA. BBICKaXXKUTE CBOE MHEHHE O TOM, KTO
13 HUX TpaB. CBO OTBET 00OCHYHTE C MOMOIIBIO0 (PU3NUYECKUX 3aKOHOB M (JOPMYII.

9. KoHTpobHBIH Bonpoc. BeickakuTe CBOE MHEHHE U C TOMOIIBIO 3aKOHOB (PU3UKH 00b-
SICHUTE TIPUYMHY TOTO, YTO YBEIWYEHHE BBICOTHI N 1e4HOI TpyOBbI MPUBOJMT K yBeIUYe-
HUIO MIOTOKA BO3/1yXa, 3aTSTUBAEMOT0 B JIBEPIY IE€YH U K JIydlIeMy TOpeHHIO 1poB. OTBET
000CHYI{Te MOTyYeHHBIMU BaMU (OPMYJIaMU TaKOH 3aBUCHMOCTH.

10. KonTtpombHblil Bonpoc. J[Ba mpuKaThIX APYT K IPYTY CI0s TEIIOU30-
JSIMOHHOI'O MaTepuaa UMEIOT OIMHAKOBYIO IUIOIIAAb S HO pa3Hble KO-

>(HUIHEHTH TEIONPOBOAHOCTH X1 =1HK @t u x, =2 HK @ n
nponopIroHaIbHy0 UM TomuuHy | u 2l coorBercTBeHHo. Temnepary-
PBI C pa3HBIX CTOPOH paBHBI T; =400 K 1 T, =200 K (cM. pucyHok). [lep-

BbII DKCIICPUMEHTATOP CYMTAET, YTO TAK KaK TEIUIONPOBOJHOCTH BTOPOTO
MaTepuaia B 2 pa3a 0oJibliie, TO OH IPOITyCKaeT B 2 pa3a 00NN TOTOK
TEIIa, a TEMIIEPaTypa COMPHKACAIOMIEHCS ITOBEPXHOCTHU cloeB paBHa T'=(T; +T,)/2. Bropoii skc-

NEPUMEHTATOp HE YBEPEH B 3TOM U CUHUTAET, UTO TeMIlepatypy T' Halo cUMUTaTh MO APYrout Gop-
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mylie T'= (2T1 + T2) / 3. CornacHsl i1 BBl ¢ HUMU? ECiii HET, TO MpeIoKUTE MPOLIEYyPY PEIICHHS,
MO3BOJISIFOLLYIO HAUTH TeMnepaTypy T' U MOJyYUTe €€ 3HaUEHUE.

3 cemecTp

Ilepeyenb KOHTPOJILHBIX 32 JaHUIi U (HJIM) BOMPOCOB JUIsA OIeHKH COPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHKeHusI KomneTeHnuu OITK-1.1)

1. KonrpoinbHoe 3a1anue. [1010KUTENBHBIN TOYSUHBIH 3apsa Oy = +20 ¥ OTpHIa-
TEJIbHBIM TOYEUYHBIN 3apsii 2 = —( HAXOMSTCA B IByX BEpIIMHAX PABHOCTOPOHHETO 10
TPEyroJibHUKA C JUIMHOU CTOPOHBI |. YKa3arh npaBuiibHOE HANIPABJICHUE BEKTOpA HA- ||
NPSIKEHHOCTH E co31aHHOrO UMK AJIEKTPOCTATUYECKOIO MOJISl B TPEThEN BEPILIUHE 12
9TOTO TPEYrOJbHHUKA (CM. PHCYHOK): q,/ '
ayl 0)2 B3 nd4 n5 e6 x)7 38 u)9 k)10 n)ll
M) 12

2. KonTponbHoe 3a7anue. YKaxuTe ypaBHEHUE, BbIpaxaroliee Teopemy ['aycca B afieKTpocTaTuke:

a)iTEd§=§T(ji; 6)$'>Edr:%(:i; B)ifzcé:o; r)fﬁdr:O;

3. KontponbHoe 3aganue. [To 06beMy 1mapa ¢ 0IMHAKOBOIM BO BCEX TOUKAX P N
” "

7
IUIOTHOCTBIO O = CONSt pacnpezerneH aekrpudeckuii 3apsan. [llap okpyxen 6ec- g "

KOHEYHOM JUAJIEKTPUUYECKON CPEION, UMEIOLIEH TUDIIEKTPUUYECKYIO IIPOHULIAEC- " « ¥
7 "

MOCTb €. Ha pacctosiHuu I' OT 1ieHTpa mapa (3a ero npejenamMmu) BeJIHYnHa Ha- ” "
TPSDKEHHOCTH SMEKTPUIECKOTO MOJs, CO3IaHHOTO 9THM 3apsiioM, pasHa E. Ecom 7 7~ "
IIOMECTHUTh JaHHBIH 3apsUKEHHBIN ap B BakyyM (yOpaTh TUAIEKTPHK), TO MOJIE C " i
BJIBO€ MEHBIIICH BETMUMHON HANPSLKEHHOCTH E/2 Oymet HaOM01aThCsl B BAKYyMe Ha BJBOE 0O0JIb-
IIEM PAacCTOSHUM 2I' OT LIeHTpa Imapa. Yemy paBHA IUAJIEKTPUUYECKas IPOHUIIAEMOCTDb CPEIIbl ?

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

4. KontposbHoe 3aanue. Ha pucyHke mokasaHa KapTUHA SKBH-
HNOTCHUUATBHBIX JIMHUN 3JICKTPOCTATUYECKOTO TOJISl ¥ 3HAYCHHSI 3B
nmoreHnuaia Ha Hux. OtMmeuensl Touku A, B, C u D. U3menenune \
BETHHHEI CKOPOCTH TIEPEOHAYANLHO IIOKOUBILENCS 3apsKEHHOU A
YaCTULBI HOJ AEHCTBUEM DIIEKTPOCTATUIECKOrO MOJIS UMEET HAau-  ~
Oosblee 3HaYCHNE TPU MIEPEMELICHUN YaCTHIIbI: N
a) u3 Touku D B Touky B;  6) u3 Touku D B Touky C; N
B) u3 Touku D B Touky A; 1) u3 Touku C B TOuky A; NN

5. KonTponbHoe 3ananue. BHyTpu Hesa- -
PSOKEHHOM TOJION MeTayuinueckoi cde- v\EB”e i ~
PBI IOMECTUITU TOUCYHBIN MOJOKUTEIb- y m 49
HBII 3JIEKTPUYECKUI 3apsij], CMECTUB €0
U3 eHTpa chepsl, Kak MOKa3aHo Ha pu- J
cynkax. Kako# Oyner kapTuHa CHJIOBBIX  q)

JUHHUH 3JIEKTPUUYECKOTO TOJIS B BAKyyMe
BHYTPH 1 BHE Cephl?

—

8
y

<
)
~
g
*Y
~
=
7
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6. KonrponbHoe 3ananue. Ha ToHKMI MeTauinyeckuii AMCK panuyca R momectunu

. . B
IIOJIO’KATENBHBIN DJIEKTpUUECKU 3apan (. Ha pucyHkax yka3zaHbl 3aBUCUMOCTH I10- @L
TEHLIMAJIA () U ITIOBEPXHOCTHOM IUIOTHOCTH 3apsifia G B 3aBUCUMOCTH OT PACCTOSHUS r

) ¢ c c I' 10 1eHTpa aucka. [IpaBuiIbHBIMU 3aBUCUMOCTSIMU

j\ r ’ K r | Er r 6y£[yT.

0 R 0 R 0 R 0 R

A) B) B) N a) A-B; 0) A-T; B) b-B; r) b-T';
7. KontposnbHoe 3amanue. [1onoKuTeabHbIN 3aps +0 MOMECTHIN Ha yeIu- v 7 v e
HEHHBII METAJUTMYECKHU 1map paanyca R, OKpyKeHHBI OECKOHEUHON OTHO- L (R o A+” P
POIHOM TUANEKTPUUECKON CPEAON C IUAIIEKTPUUECKON MPOHUIIAEMOCTHIO €. , \Metann ”q B
Pa3HOCTh MOTEHIIMAIOB (A — (o B TOUKE A Ha IOBEPXHOCTH Iapa (Ha mape) w7 RMANEKTPUK
u B Touke O ero 1eHrpa OyaeT paBHa: a) +L2 . 0) +L2 ;' B) +L2 ;

4rE,R 4ree,R l6r=,R
F) +L2' H) 0, e) —Lz' )K) _LZ' 3) _LZ' I/I) _LZ’
l6rze,R 4rE,R 4ree R l6r=,R l6rze R
8. KonrponbHoe 3amanue. [1mo- a) = 6 =
CKUH 3apsKEHHBIN KOH/IEHCATOP P T T ) J/F’ 2 N
€ 3apAA0oM (] Ha METATINYECKUX v m e e o e N . S, S b + + + +q
’ ¢ 57 517 S

OOKJIa/IKax 3aroJIHEH JTUdJIeK- B
TPUYECKOH CPENIoi C TUIIEKTPU-  ~ | - l - J/ -9 = T =f-fFa ==="=9 == -"=q
4ecKOi MPOHUIIAEMOCTBIO £ = 2 P P

Y HAaXOJUTCA B BaKyyme. BriOepuTe puCyHOK ¢ IPaBIIIBHBIM HAMPABICHUEM JTMHHUI BEKTOpA MOJIS-
puzoBaHHocTU P :

9. KoHTponbHOe 3a1aHue. DIEKTPUIECKOE 10JIe CO3/1aH0 3apsiioM (, =
HOMEIIEHHBIM Ha IJIACTUHBI INIOCKOT0 KOHJeHcaTopa. YTO MOKHO CKa3aTh O i Y
I
I

3HaKe MHTerpajia (Jr) ELdr ot HanpspKEHHOCTH TOTO MOJIS 110 3aMKHYTOMY

KOHTYpY, TOKa3aHHOMY Ha PHUCYHKE IITPUXOBOM JHHUEH (YKQKUTE MPaBUIIb-
HOE YTBEPIKIECHHUE):

a)CﬁEd?>O; 6)<]5I§d?<0; B)SEEd?=O; r)qSEdrzoo; _

JI) HEJJOCTATOYHO JAHHBIX;

10. KontposbHoe 3aanue. Boib MUIHHAPHUECKOTO METAJUIMYECKOTO MPOBOIA paauyca I,
y4acTOK KOTOPOTo /UTHHBI L MMeeT conpoTuBieHue R, co31aH0 CTOPOHHEE CTAllMOHAPHOE
IIEKTPUUYECKOE TI0JI€ ¢ HANPSHKEHHOCTRIO E. OnpeienuTe U yKaxute GopMyIny s IJIOTHOCTH
TOKa, BBI3BAHHOTO 3THUM II0JIEM:

. m°RE . m’E . EL . . MR . LR |
a)J_ ' 6)1_ ) B)J_ 2k ! F)J_ ) H)J_ 2= !

L RL mR EL mE

€) Apyroii OTBET;

11.KouTposbHOe 3a1aHue. BennurHa 3J1eKTpHYeCKOro ToKa, TeKy-
IIEro M0 MPOBOJHHUKY, MEHSETCS CO BpeMeHeM t 1o 3aKoHy, n300pa-
KEHHOMY Ha pHCYHKE. UeMy paBHA BeJIMUYHHA SJIEKTPHUECKOTO 3apsi-
114, IPOTEKILIETro uepe3 MOMepeyHoe CeUeHHe MPOBOIHUKA 3a HHTEP-
Bas Bpemenu 0<t < 3c?

a)0,6Kn 0)1,67Kn B) 5Kn 1) 7,5Kn 1) 15Kn
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12. KonTponpHoe 3a1anue. [IBa mpsMOIHMHEWHBIX JUIMHHBIX TPOBOHHUKA y
JIeKAT B TUIOCKOCTH XY, mapamienbHbl ocu OX ¥ pacnoiosKeHbI Ha OJU- I

HAKOBBIX paccTosiHUAX a oT ocu OX. Ilo mpoBogHMKAM TEKyT OJIHOHA- 0
_ a
npasiieHHbIe TOKH, puyeM |, = 2| ,. CymmapHas ungykuus B mar-

I,

HUTHOTO TOJISI 3TUX TOKOB paBHA HYJIIO B TOUYKE C KOOPJAUHATAMH:

a) Xx=0;0<y<a; 6) x=0;y>a; B) x=0;-a<y<0; 1) x=0;y<-a;

13. KonTpoasHoe 3aganue. MimeeTcst 3aMKHYTBIA KOHTYP W POBOJHUKH C

Tokamu |4, |2, I3 1 |4. HanpaBnenue 00xoa KOHTypa ¥ HaIIpaBJIeHHs TOKOB @
MOKa3aHbl HAa pUCYHKe. UeMy paBHa LMPKYISIMS BEKTOpa MHAYKLIUN Mar- ‘>

HUTHOT'O I10JIA 110 9TOMY KOHTYPY, ,Z[G.HéHHa}I Ha MaroHuTHYI IIOCTOSTHHYIO

N I obxoA
g-)BC"//JO ? a) [1-1o+4; 6) -l -y B) [1+lo-14; F) -l1-1oH 4
,I[) 1+ 314 e) [1+15-15-14; )K) ) -l1-lot+l3+]4 e) -l1-1o-13+l4
y 14. KonTponbHoe 3ananue. CeTsiieecs IsTHO, 00pa3oBaHHOE CPOKYCHUPO-

BaHHBIM JIy4OM Ha 3KpaHe XY ociuuiorpada, Haxoamiocsk B Touke O. K
ISTHY, KaK M0Ka3aHO HA PUCYHKE, IOJAHOCST [I0JIKOBOOOpa3HbIN MarHuT.

1
N %1‘_3 S OrmpezienuTe, B KaKyK0 CTOPOHY CMECTHTCS CBETsIIeecs msaTHo:  a) 1
3 6) 2 B8B83 14

15. KonTposbHOe 3a1anne. 3anuchIBaronasi roJI0BKa MarHUTO(hOHa UMEeT

BHJI TOPOUJAITBHOTO CepJIeYHIKA U3 MaTepHualia C MAarHUTHOM MPOHHUIIAEMO-

CThIO U >1, B KOTOPO# caenana npopesb (cM. pucyHku). Tok |, Texymuii
110 0OMOTKE, HAaBUTOH Ha

CEpJCYHUK, CO3/IaET B HEM
MarHuTHOE I10JI€ C JINHUSI-
mu mEaykomn H . Viaxure
PHCYHOK C HpaBI/IJIBHOI/I
KapTHHOMN muHuit H

CepJICYHHKE U B npopesn.

16. KonTpoasHoe 3ananue. [locTOSHHBINH MarHUT ¥ MEPIICHIUKYISPHBIA K R — I
€ro OCH KPyroBOil BUTOK C TOKOM | HEMOABUKHBI IPYyT OTHOCUTEIBHO APYTa. -—()—
Kak npu 3TOM zelicTByeT Ha BUTOK MarHUTHas CHJIa CO CTOPOHBI MarHuTa?

a) OHA MPUTATHBAET BUTOK K MarHuTy; 0) OHA OTTAJKMUBACT BUTOK OT MarHUTa; B) OHA CTPEMUT-
Csl CMECTUTh BUTOK BOOK;  T) OHA paBHA HYJIIO, TAK KaK BUTOK U MarHUT HEMOBUKHBI;

17.KourponsHoe 3amanue. I1o 1ByM OIM3KO PACIOIOKEHHBIM BUTKAM TEKYT OJUHAKOBBIE 110 BE-
nu4uHe ToKU. [Ipu kakoi opueHTanuu / /
BUTKOB BEJIMYNHA SHEPIMH UX MarHUTHOT'O d; d} d; (b] d) G fb G
B3aUMOJICHCTBUS OyIeT HAMMEHbIIEH ' 7 T 7
(LLeHTpBI BUTKOB BO BCEX YeTHIpEX Ciiydasx &) 0) B) r)
HaXOJATCS Ha OJIMHAKOBOM PACCTOSHHH):

18. KonTponbHoe 3a1anue. B oqHOMN TUIOCKOCTH JIeXKAT MPSIMOU TTPOBOJ, IO KOTOPOMY
TEUYEeT MOCTOSAHHBIN TOK, U TIO pa3Hble CTOPOHBI OT HEro IpoBoAsuMe Koyiblia A u B. B
HEKOTOPBIA MOMEHT ITPOBO/] C TOKOM Hayaju MOBOPAYUBATH MO YaCOBOM CTPEJIKE BO-
KpYT OCH, IEPIEHIUKYISIPHOUN TIIOCKOCTH U MPOXOJIAILEH Yepe3 cepeuHy OTpe3Ka,
COCIMHSIONIETO EHTPhI KoJtell (CM. pucyHOK). [ToTeder Jin 3JeKTpUIECKHii TOK 110
KOJIbIIaM U, €CJTH J1a, TO B KAKHE CTOPOHBI ?
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a) B KoJibllaXx A ¥ B moTeyer npoTHB 4acOBOM CTPEIIKH;

0) B kombIax A 1 B moreder mo 4acoBoii cTpeke;

B) B KOJIblle B - 110 4acoBoii cTperike, a B KOJIbIE A - IPOTHB YaCOBOM CTPEJIKH;
I) B KOJIbIIE A - [10 4aCOBO# CTpPEJIKE, a B KOJIbIE B - MPOTHB 4acOBOM CTPEIIKH;

-

19.KontposnbHoe 3aanue. B nienu snekrpuyeckoro KosebarenbHOro KOHTypa, u30-  C
OpaxeHHOTO Ha PUCYHKE, IePBOHAYAIBHO 3aMKHYTHIN K04 K pazomkaynu. [Tpu

9TOM MEPHO]] COOCTBEHHBIX MIEKTPUUECKUX KOJIEOAHUI K
a) YMEHbIIHJICS; 0) He U3MEHWJICS, TaK KaK 3aBUCHT TOJIBKO OT BennyuH L u C;

B) YBEJIUYHUIICS; I) 2JIEKTPUYECKUE KOJIeOAHUs TPEKPATHIIHCH;

Py

20.KonTtpoabHoe 3ananue. Yactora Wy, BHemHeld D/1C, MeHstomIEeNcs 10 rapMo- c

HUYECKOMY 3aKOHY ¥ BKIIOUEHHAS B 3JICKTPHUCSCKHUN KoJieOaTebHbIN KOHTYD (CM.

PUCYHOK) TaKOBa, YTO AMILIMTY/IA BEIHYKIECHHBIX KOJeOaHuii Toka B KOHType Mak- St R
cuMmanpHa. ConporuBiienne R yBennuuBaroT, He MeHss napameTpbl L u C.Ilpu

9TOM IS TTOJTy4€HHUsI HOBOT'O MAaKCHUMAaJIbHOTO 3HAUEHUST aMILUIUTY 1Bl TOKA CIIETyeT:

a) YMEHBILHTh BEJIHYUHY W, ?  0) yBEIMUUTDH BEIHYHHY Wy, 7
B) BEIIMUMHY (W, U3MEHATH HE Hal0?  T) IPH CONPOTHUBICHUAX R, O0IBIIMX KPUTHYECKOTO 3HA-
YEeHWs!, BBIHYKICHHBIC KOJIEOaHUS TOKA B 1IEMTH BO3HUKATh HE MOTYT?

21. KontponbHoe 331aHue. 3aBUCUMOCTH aMILIUTY bl BEIHYK/ICH-
HBIX KOJIeOaHUI HaIpsKeHUs Ha KoHaeHcarope U, U aMIUIUTY b

|
|
|
TOKa | B 2JIEKTpUUECKOM KOJIeOATETbHOM KOHTYPE OT YaCTOTHI |
|
srermneit DJIC mokasanbl Ha pucyHke, rae o, =10° ¢, a koadpdu- l

I
IMEHT 3aTyXaHus IS 9TOro KoHTypa pased B =2[1¢ ¢*. Onpene- ©, o,
JIUTE, KaKOH JOJDKHA ObITh BEIMYMHA YAaCTOTHI (),

a) 510 ¢'; 6)10°c'; B) 1,410 ¢*; 1) 1,72016 ¢'; n) 200 c'; e) 300 ¢’

22.KontponbsHoe 331anue. B ciydae 31eKTpOMarHuTHOTO MOJIS B MACANBHOM JTUAIEKTPUIECKOM
cpezie corlacHO ypaBHeHMsIM MakcBeiia BekTop ot E pase:

a) |; ©6)-0B/ot; B)AD/ot; 1) p; n) &5p; e M) x) —0H/ot;

23.KonTponbHoe 331aHue. YKaxuTe, KaKue U3 MPUBEICHHBIX HIDKE YPaBHEHUH cucTeMbl Mak-
CBeJIJIa 3aMKCcaHbl ¢ OMKOKON (HEBEPHO):

- B - I |> J - -
1) ¢ Edl =-|—dS; 2)¢pBdl = | —dS+| jdS; 3) ¢ EdS= dv; 4) > BdS=0:
i T I e b T e e
a)lud;, 0)2u3; B) 1u 3; r) 3u 4, n) 2u 4, e)lu2;

24. KoHTposbHOE 3a/1aHKe. B TII0CKON 371eKTpOMarHUTHOM BOJIHE, pacpOCTpaHSIONIeHCs B Ba-

KyyMe, B HEKOTOPBIH MOMEHT BPEMEHH BEKTOP HANPSKEHHOCTH JIEKTPUYECKOTO OJISI HallpaBJIeH
BJI0JIb BEKTOpa K , @ BEKTOP HAMPSHKEHHOCTH MarHUTHOT'O MOJISl — IPOTHB BEKTOpa | , T/Ie

I, J,K —opThl 1ekapTOBOIi CHCTEMBI KOOpAMHAT. BeKTOpOM CKOpOCTH 3TOM BOJIHBI OyneT (C — CKo-
pOCTh CBETA):

a) jc: 6) —jc: B) (T+IZ)C/\/§; r) (IZ—T)C/\/E; 1) HET MPAaBUIIHLHOTO OTBETA;
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IlepeyeHb KOHTPOJILHBIX 3aJaHUI H (WJIH) BOMPOCOB JUISA OIeHKH COPMUPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP H0cTH:KeHHsT KomneTeHuun OITK-1.2)

1. KoutponwsHoe 3ananue. Ha pucyHke mokaszaHbl IB€ 3aMKHYTbIE IOBEPXHOCTH
S1u S, okpyxkaromue Toueunble 3apsaael i = —1MkKi, ¢ = +2mkKi, g = -3
MkK, g = —4MxKn u s = +4 MxKi1, KoTOpbIe CO3/1aI0T AIEKTPOCTATHUECKOE
ToJe ¢ HanpskeHHOCThIo E . IToTokn BekTopa E uepes 3aMKHYTbIE MOBEPXHO-
CTH S U Sy paBHBI, COOTBETCTBEHHO, @1 U D7. 3apsasl Oy U 5 MOMEHSIIN MeC-
TaMH, KakK 1Mokas3aHo crpesnkamu. [Ipu sToM (yKaXkuTe NMpaBHIbHOE YTBEPXKICHHE,
&, — DJEKTPUYECKasl IIOCTOSHHAS):

a) 1 @1, u @,. IOMEHSIN 3HAK, HE U3MEHUB BEJIUYHHEI, 0) u @1, u D,. HE U3MEHUIIHCD;
B) @1 MOMEHSI 3HaK, D). HE U3MEHUJICS, r) @1 yBeJIMUYHUICS Ha 8MKKn/ &, , Po. HE UBMEHUIICH,

n) @1 yBeIUUMIICS Ha 4MKK.]'I/ &y, @o. HE UI3MEHWICS;  €) HeT IPaBUIILHOTO OTBETA;

k) @1 yBenuumncs Ha 4MkKi/ &, , @,. ymenvbimics va 4mxKi/&, ;

2. KoHTposbHOE 3a1aHue. DIeKTPHUUSCKUH 3aps ( pacipeesicH pas- R,
HOMEPHO BHYTPH LWJIMHIpa paanycoM Ry u Beicotoit h. Paguyc 1u-
JIMH]PA YBEJIUYUIN 10

R, = 3Ry, ocTtaBuB BeICOTY 0€3 M3MEHEHMS, M 3apsi pABHOMEPHO pac-
npeeuICs 10 00beMy BHYTPH HOBOTO LMJIMHIPA. Bo CKobKO pa3
YMEHBIIHUJICS IOTOK BEKTOPA HAMPSHKEHHOCTH AJIEKTPHYECKOTO TIOJIS
CKBO3b IHJIMHIPUUYECKYIO 3aMKHYTYIO TIOBEPXHOCTh paauyca Rj.

a)B 27pa3  0)B 9pa3 B) B 3 pasza I) HE U3MEHUJICS

3. KOHTpOJ’IBHoe 3amanue. B LOEHTPEC 3aKPCIIIICHHOI'O HEMOJABUXKHOI'O TOHKOI'O

+ t
KoJIblla paanyca R, 1o KOTopoMy paBHOMEPHO paclpeaeseH dIEeKTPUUECKUN 3a- ++
+q

psan +Q, mepBOHAYaILHO MOKOWJIACh CBOOO/IHAS YAaCTHUIIA C TAKKM K€ 110 BEJTUYH- P
HE ¥ 3HAKY MOJIOKUTEIbHBIM 3apsoM +(. Y JaluBIINCh O JEHCTBUEM dJIEK-
TPUYECKUX CHJI CO CTOPOHBI KOJIbIIa Ha OECKOHEYHOE PACCTOsTHUE, YaCTHIIA TTPHU- v

o0peraeT CKopocTh, paBHYIO V. KakuM OyzaeT npaBuibHOE BBIpAXKEHUE IS pac-

4eTa MAacChl YaCTUIILI?
2 2y,2 2 2
q 6) 1V q q’v? q q’v’
a) ; 0 B) z 1) 1) ; ©)
4re,Rv 4rE,R 8rE,Rv 8rE,R 21E,Rv 21 R

) IPYroil OTBET

4. KontposbHoe 3a1aHue. B HEeKOTOpOo# 00J1aCTH MPOCTPAHCTBA CO3/IaHO
ANIEKTPOCTATUYECKOE I10JI€, BEKTOP HANPSHKEHHOCTH KOTOPOTo B TouKe P(X1,Y1)
HAaIpaBJIeH MO HEKOTOPBIM yrJIoM K ocH x (cM. puc.). Kakas 3aBuCUMOCTB

MoTCHIMAalla 3JICKTPUICCKOTO ITOJIA OT KOOpAWHAT ¢ (X, y) MOXET COOTBETCTBOBATH

TAaKOMY HAIIPaBJICHHUIO HAMIPSKEHHOCTH ?

a) ¢ =3x° - 4y* 6) ¢ =-3y° B) ¢ = 3X° r) ¢ =4y*-3x°

5. KOHTpOJILHoe 3a/laHMe. Touka “A” HaXOAUTCS HA PACCTOSIHUM I R/ N T
= 2R 0T OCH JUIMHHOTO 3aps’KEHHOTO [MINHIPUYECKOTO KOHIeHCAaTopa, - R};, tetFt e+t
a Touka “B” — Ha paccTosHuu I = 3R oT 3TOM ocu. Pagmycel oOKiIaiok - _+_i'_ S b
Takoro KouzaeHcaropa Ry = R u R = 4R M. pucyHok). Onpexnenute / AR BirB

OTHOIICHUE Wa/Wp TUIOTHOCTEH SHEPTUH DJICKTPOCTATUIECKOTO TOJIS B

Toukax A u B: a) l 0) 1,5 B) 2,25 1) 3,375 ) 5,0625
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HCTOYHUKY TOKa C BHyTpEHHUM comnpoTtuBieHreMm 1 Om, kak moka3zaHo Ha pucyHke. Eciu
JBUKOK peocTara IepeMeniarbh U3 KpaHero JeBOro MoJIoKEeHUsI BIIPABO 10 KOHLIA, TO
MOIIIHOCTh TOKa B peocTare OYJeT ... a) CHavaja yMEHbIIAThCS, & 3aTEM YBEIUUHUBATHCS;
0) cHauasia yBEJIMYMBATHCS, @ 3aTEM YMEHbBINATHCS; B) HEIIPEPBIBHO YBEIIMYUBATHCSH,

I') HEMIPEPHIBHO YMEHbBIIATHCS;

6. KonrponbsHoe 3aianue. Peocrar ¢ o6mmm conporusiearnem R=100m moakirodeH K e r
R

7. KontposbHOE 3a1anue. B anekTpudeckoil cxeme, OKa3aHHOW Ha &1 i
pucyske, R, = R, =100wm, ¢, =20B, ¢, =10B. Buytpennue &; e
COINPOTUBIIEHUSI ICTOYHUKOB TOKA paBHbI Hy/10. Kakosa Bennunna 3/1C Ry &
UCTOYHMKA TOKA €, U €r0 PacloIOKEHUE B LIENH, €CIIU uepe3 pe3ucrop R, €3 R4
nportekaeT Tok 0,5A cnpaBa HajieBo? -

a) @_; 25B 6)@; 25B B) @_; 15B r)@; 15B
1) @; 5B e)@; 5B

8. KontponbHoe 3ananne. Ha prucyHke npejcTaBieHa 4acTh dJIEKTPUUECKON
CXEMBI, 1151 KOTOPOM U3BECTHBI TOJILKO HEKOTOpBIE MapaMmeTpbl: R =4 Owm,

ki ki ki
MUKpOCXeMa

R, =1 Owm, a ucrounuk &, = 3B u umeeT HyJIeBOE BHYTPEHHEE COIIPOTUBIICHUE.

[Morenumansr @, =3B, ¢, = 7B, a cuna Toka uepes conporusieHne R paBHa

|, =1A. Yemy paBHa cuiia TOKa 4epe3 conpoTusieHue R,?

a) HEJIb3s pacCYMTaTh, T.K. He XxBataeT nanHbix 0) 0,8 A B) 3,0A 1) 5,0A

9. KontponbHoe 3ananue. Ha pucynke n300pakeHbl CEUeHUs TPEX Nnapaiesb-

HBIX HpHMOHHHeﬁHBIX JJIMHHBIX ITPOBOJHUKOB C pa3HOHAIIPaBJICHHBIMU TOKaMU I1 (x)

OJIMHAKOBOU BEJIMYUHEI ‘I 1‘ = ‘I 2‘ = ‘I 3‘ . PaccTostnus mexny npoBOJHHUKaMHU

OJIMHAKOBBI, U B Touke O, paBHOYJAJIEHHOM OT BCEX NPOBOJHUKOB, KaXK/IbIM U3
TOKOB CO3/1a€T MarHUTHOE I10JI€, BeJIMYMHA UHAYKIMH KOTOporo paBHa B. Bek- I
TOp MHAYKLIMHA CYMMAapHOI'O MarHUTHOTO I10JI1 BCEX TOKOB B Touke O uMeeT

HaHpaBJ'IeHI/IeZ
a) 1 6) 2 B) 3 r) 4

10. KontponbHoe 3a1anue. J[Ba 6€CKOHEUHBIX MPSMBIX IPOBOAHMKA HaIpaBIIe-
HBI B3aMMHO IEPIEHIUKYIIApHO. [10 MpoBOgHMKAM TEKYT TOKM OJMHAKOBOU Be-
JM4YMHbL. HanMeHbIN OTPE30K NPAMO JIMHUH, COEAUHSAIONIEN TPOBOAHUKH,
umeet junHY 2R (cM. pucyHok). B Touke A mocepenuHe 3TOro orpe3ka TOKU
CO3/al0T MarHUTHOE T10JI€ C BETMYMHOM HanpskéHHocTu H. Uemy paBHa Benu-
YUHA KAKJ0T0 U3 TOKOB, TEKYIIUX 110 IIPOBOJHUKAM a) | =7RH

6) | =V2mRH  B) 1 =27RH 1) | =2J27RH 1) | =7RH/V2  ¢) | = 71RH/2

11. KonTtponsHoe 3ananue. Ha pucyHke n3o0pakeHbl JABa TOKA: Mpsi- *z
MOJMHEWHBIA |1 1 kpyrosoil |,. Butok ¢ TokoM |5 n€XHT B mI0CKO- I

. 1
CTH Xy, a €r0 LEHTP JISKHUT Ha OCH V. BennUnHbI MHAYKIUNA MarHUTHO-

'O TO0JIs1, CO3/IaHHOTO ATUMHU TOKAaMU B LIEHTPE BUTKA PaBHbI APYT JPYTy
B; = B, =1 Tn. Bo ckonabko pa3 U3MEHUTCS pe3yabTUPYIOLIAas HHIYK- @%

ISl MarHUTHOTO TOJISL B IIGHTPE BHUTKA, €CIHM ero pa3BepHyTh Ha 90° I,
BOKPYT OCH ) IT0 YaCOBOM CTpEJIKE, €CIIM CMOTPETh CO CTOPOHBI OCH V7 v
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12. KonTponbHoe 3aganne. OQHOPOIHBIN TOHKUI ITy4OK DJICKTPOHOB, JIETS-
IIMX CO CKOPOCTBIO V B HAaIlPaBJIEHUU OCH Y, HAXOJIUTCS B IUNIOCKOCTH YZ B
KaKyI0 CTOPOHY ATOT IIyYOK OY/ET OTKJIOHSTH JJIEKTPOH, JBMKYIIHIACS MIPO-
THB OCH Y, M HaXOJsIuiics B Hayane koopauHat O (CM. pUCyHOK)? €
a) BJIOJIb OCH X; 0) IPOTHB OCH X; B) BJIOJIb OCH Y, e 7
I) IPOTHB OCH Y,  [) BIOJb OCH Z,  €) IPOTHB OCH Z

13. KonTpoasHoe 3aganue. JIMHUU UHAYKIIUU B OJHOPOAHOTO MAarHUTHOTO TTOJIS B
HATPABIIEHBI BJIOJIb OCH Z. 3apsDKEHHAs YacTUIa B HAYAIbHBI MOMEHT BBUICTAET U3 0L y
Havayia koopauHaT O €O CKOPOCThIO, HAIPABJICHHOW BJIOJIb OCH X, 1 CITyCTS 2,/ M
npoMexxyTOK Bpemenu At B mepBbiii pa3 Bo3Bpamaercs B Touky O. Kakas ¢popmyna
IIPU DTOM TMPABUIILHO 3a0aET YASIbHBIN 3apsi qacmum?

TIAt TIAt 271\t At At
) d="00 e =T ma=Tm o o pdos
m 2B m B m B m 2nB m 7B
q _2At, q__7m . aq_ 7. q_ : o .
xK) —=——!) K Ol OTBET;
- m 7B’ ) m 2BAt s m  BAt’ ) m BAt ) Apyr
14. KonTpoasHoe 3ananue. Koporko3amkHyras karymka u3 N BUTKOB, Bpalliaercs ¢ yr- Wi 5

JIOBOM CKOPOCTBIO @ BOKPYT OCH, MEPIEHINKYIISIPHON K HANpaBICHUIO JIUHUNA UHAYKLIUN

0
5 o )
B omHOpomgHOrO mocTossHHOTO MarHuTHOTO ToJis. Benmnunna DJ]C a5mekTpoMarHuTHOM £ +
WHIYKI[MH, BO3HUKAIOIIEH B KaTyIIIKe, paBHA HYIIO, Korja (BbIOepUTe MpaBUIIbHOE yT-

BEPIKIICHUE): 0
a) och karymku 00' mepreHIuKyIspHa BekTopy B ile
6) ock kaTymkn 00' mapauiensHa BekTopy B

B) BexmunHa DJ]C MHAYKLUN HE 3aBHCUT OT B3auMHOM oprenTaruu oc 00" u Bextopa B

r) npu yKka3aHHbIX ycinoBusax DJIC ayiekTpoMarHuTHON MHIYKIIMK BCETAa OTJINYHA OT HYJIS,

15. KonTponsHoe 3ananue. [1o 3aMKHYTOMY MPOBOASIIEMY KOHTYPY C HHIYKTHB- LA
HocThio L = 2T'H TeueT TOK, BEJIMUMHA KOTOPOro MeHseTcs co BpeMeHeM t mo ma- 10 i-i-i-ii-t-

H
+
+
+

'
+

'
+

......

+-+

......

8
paboIUecKoMy 3aKOHY (~ tz) , Kak 1okaszaHo Ha rpaduke. OnpenenuTe u yKaxuTe o

+
+
+

+

BennuuHy DJIC caMOMHAYKIINY, BO3HUKAIOIIEH B KOHTYPE B MOMEHT BpeMeHu t = 2 41 i /10

+
+

c. ol i

.....

a)2B; 6)4B; 8)6B; 1)8B; 1) 12B; ) 18B; ) 24B; LA e

+

16. KonTpoabsHoe 3a1aHue. 3aKperieHHbIH 3aMKHYTHIA TPOBOSIIIIUA KPYTOBOM BUTOK C CONPOTHB-
neHueM R pacrionokeH B ropu30HTAIbHOM MJIIOCKOCTH B MATHUTHOM I10J1€, TUHUU UHIAYKIUU KOTO-
poro BepTuKaibHbl (puc.l), a BeIMYMHA HHIYKIIMH HAYMHAET U3MEHSITHCS CO BpeMeHeM t 1o 3aKo-

ny B= B, + ft- B, re By, B, u [, NONOKUTENbHBIE KOHCTAHTBI. YKAKUTE TIPABUILHbIH

rpaduK 3aBUCUMOCTH BEJIH- a)}l 0)\ B) )/ )\ ) e
YUHBI MHIYKIIMOHHOTO TOKa, I
BO3HHUKAIOIIETO B BUTKE, OT % t t ! ! t t

W
BpEMEHHU t: Jr l’ ¢

Puc.1
17.KontponbHoe 3aganue. C ymeHblIeHHEeM BenuanHbl EMKocTH C B aleKTpHye- R c
CKOM KO0JIe0aTeIbHOM KOHTYpE, N300pakeHHOM Ha PUCYHKE, BEIMYMHA JOTapuPMH-
YECKOro AEKPEMEHTa 3aTyXaHHs MIEKTPUIECKUX KOJIeOaHNI: a) yMeHb- F 5'-22&&
[IAETCS, 0) HE U3MEHAETCS,

B) YBEJIIMYMBAETCS, T) Ui OTBETa He XBaraeT 3HaHus Benuund L, Cu R;
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18. KonrponbHoe 3aganne. COOCTBEHHBIE 3aTyXaroline KojiebaHus B dJeKTpuye- R c
CKOM KoJIe0aTeIbHOM KOHTYpE C CONPOTHBICHNEM R, MHIyKTUBHOCTBIO L 1 émKoO-
ot 3 1 L
cThi0 C ONUCHIBAIOTCS YpaBHEHUEM q(t) = Ae P sm(oot+ ¢) ,rne B==———.Bo
5+4/LC

CKOJIBKO pa3 U3MEHUTCS 4acTOTa () KoyebaHuii, ecinu ko3 duimeHT 3atyxanus [3 yBenuuuts B 4/3

= 1,33pas: a) He U3MEHHTCS, 0) yBemuumrcs B 1,33pa3sa;
B) yMenbinutcs B 1,33pas; r) yMmeHbmurcs B 1,2pas; n) yBenuuutcs B 1,2 pas;

19. KontponbHoe 3ananue. B anekTpuueckuii konedaTeabHbI KOHTYP C aK-

C
TUBHBIM conpoTuBieHneM R, émkocTeio C ¥ MHAYKTUBHOCTHIO L, n300pa- |—a £, cos(@t)
o I G
JKEHHBIN Ha PUCYHKE, BKJIIOUYEH TOCIICIOBATEIFHO HCTOYHUK ITEPEMEHHOTO L

TOKA € aMILIUTYA0i £, C 4aCTOTOH (¥, KOTOPYIO MOXKHO U3MeHATh. OKa3a-

JIOCh, YTO TPU YAaCTOTE ® = 1 B KOHTYpe HAOIIOAeTCsl pe30HAHC aMILTUTYbI TOKA B IIETIH, a IPU
4acToTe ® = 2 HaOII0AeTCs PE30HAHC aMIUIUTY/ bl HApsKeHUs Ha KoHaeHcaTope. [Ipu atom
OTHOLICHUE ®1/ ®2 PaBHO (ONPEAEITUTE BEPHBIN OTBET):

L 4L 2L C 2C

— 0) .= = e — Y ra—
ViR’ accr' “Vai-cr' Ve M- R
e) _ L . x) _€ . 3) HET IPaBUIIBHOTO OTBETA,

L—4CR’ AC-LR’ P !

20. KoHTponbHOE 33jaHne. AMILIMTY/Ja HAPSHKEHHOCTH MAarHUTHOT'O TOJIS 2JIEKTPOMAarHUTHOM
BOJIHBI, PACIIPOCTPAHSIONICHCS B BAKyyMe, yBennumiack B 4 pasa. [Ipi 3ToM aMIuIUTy1a INIOTHOCTH
IIOTOKA YHEPTUU, IEPECHOCUMAs] DTON BOJHOM:

a) He M3MEHMJIach;, 0) yBenuumiaach B 2pas3a; B) yMEHBIIMIACh B 2 pa3a;

r) yBenu4miach B 4 pa3a; 1) yMeHbLIMIAch B 4 pa3a;  e) yBenuumiack B 16 pas;

) yMeHbIIHIach B 16 pa3; 3) HeT MPaBUIILHOTO OTBETA;

Ilepeyenb KOHTPOJILHBIX 32 JaHUI U (HJIM) BOMPOCOB IS OLeHKH COPMHUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHKeHUsI KomneTeHnuu OIIK-1.3)

1. KonTposbHslii Bonpoc. [loTeHnnan 31ekTpocTaTuyeckoro moss Ha IJIOCKOCTH Xy 3a/1aH hopMy-
noit ¢ =kxy, rae k =1B/m? . HapucyiiTe KapTUHY CHJIOBBIX JUHMIT SIEKTPOCTATUYECKOTO 110 B 00-
Jaactyu x=0, y= 0. OtBeT 000CHOBATh U MOATBEPAUTH (POPMYJIaMH WM 3aKOHAMU (DPU3HKH.

2. KonTpounbHslii Boripoc. Ha miockoctu Xy mokasaHa KapTHHA KBHUIIO- y4838 28 g

\ \ ‘\

TCHIMAJIbHBIX HOBerHOCTeﬁ OJIEKTPOCTATUYCCKOI'O I10JIA, B KOTOPOM Ha- \ \

XOJHUTCsl CBOOOHAS MOJIIPHASI MOJIEKYJIa € 3apsaamMu +( 1 —] Ha KOHIIax
(cm. pucynoK). [Ipoananu3upyiiTe JanbHEiIIee MOBEASHNUE MOJIEKYIIbI U
BBICKQ)KUTE CBOE€ MHEHHE O TOM, KaKO€ IOJIOKEHUE OHA MOXKET MPUHSTH U
B KaKOM HaIpaBJIEHUU JOJDKHA ABUTATHCA U MO KaKUM npuyrHaM. OTBET
000CHOBAThH U MOATBEPANUTH (PU3NUECKUMH 3aKOHAMH U (HOPMYIIaMHU.

i
1
1
|
|
!
!
i
1
i
i

]

3. KonTponsHslii Borpoc. JIunuu HampskeHHOCTH E anekrpocraTu-  m o Bar
YECKOTr0 IOJIsl MOI'YT MEHAThH HAIIPABJICHUE HA IIJIOCKOM IPaHUILIE IBYX W ///{/
UJICANIbHBIX JUDJIEKTPUUECKUX CPEJl C AUDIIEKTPUIECKUMHU IIPOHUIIAE- ; / /

N\ AN AN N

82 ”
MOCTAMHU &, U &,, KaK II0OKa3aHO Ha pucyHkKe. IIoxoxee sBiaeHue Ha- & '51/ /
~ /e

Or01aeTCsl B ONTHKE MPH MTPOXO0XKIEHUH CBETOBOTO JIyda Yepe3 IpaHu-
Iy IBYX MPO3payHbIX cpell (3aKOH MpeoMiieH s ). BbickaxuTte cBoe CyXIeHHE O CIIPAaBEIITHBOCTH
UCTIOJIb30BAaHUS ONTHYECKOTO 3aKOHA MPEIOMJICHUS B JaHHOM citydae. Micnonb3ys (puznueckue 3a-
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KOHBI ¥ IPUHIIHIIBI, HAHUTE CBSI3b (3aBUCHMOCTH) MEXAY yrilaMu &, U 6, B 3aBHCUMOCTH OT BEJIH-

YHMH AUDJIEKTPUUECKHUX NIPOHULaeMocTell & u &,. OTBeT 000CHOBATh U MOATBEPIUTH (HOPMYIaMHU.

4. KontponbHsiid Borpoc. [1o ToHKOH OECKOHEYHO JUTMHHOM MMJIMHIPUYECKON TTOBEPXHOCTH pa-
nuyca R paBHOMEpHO ¢ TOBEpXHOCTHOM MJIOTHOCTBIO O paclpeziesieH IEKTPUUECKHil 3apsil.
Hpyrue 3apsabl oTcyTcTBYI0T. OOBACHUTE, KaK HAlTH 3aBUCUMOCTD MTOTEHIIMANa 3IeKTpOCTaTHye-
CKOTI'O TOJISl @ OT PACCTOSIHUA I 10 OCU IaHHOM MMOBEPXHOCTH, €CJIM U3BECTHO, YTO BEJIMYMHA I10-
TEHIIMaJia Ha OCU LWJIMHIPUYIECKON ITOBEPXHOCTH paBHA ¢, . [IpuBenuTe popmyny 3O 3aBUCHMO-

CTH ¥ TIOCTPOHTE MPUMEPHBIH rpaduk 3aBUCHMOCTH ¢ =¢(r) mpu O<r <o,

5. Kontponbhsiii Bonpoc. Kirou K nepeBoasT uz nonoxenus “1” B nonoxenue “2”,
3aMbIKas oOKJaJKu 3apsauBierocs ot ucrounuka JJIC € xonnencaropa ¢ EMkocthio C
yepe3 conpoTupieHre R. Kak MOKHO BEIYMCIUTH TOK, TEKYIIUI yepe3 KOHAEHCATop?
Kak »ToT Tok Oyner 3aBuceTh OT BpeMeHu ? HapucyiiTe mpuMepHbIid rpaguk 3aBUCHMO- ]—| —
CTH 3apsijia Ha KOHAECHCATOPE U TOKa, TEKYILEro Yepe3 KOHASHCATOp, OT BpeMeHu. OTBeT
000CHOBATH U MOATBEPIUTH (POpMySIaMH.

ps
To

6. KonTpounbHsiii Boripoc. ConpoTHBIEHHE PeocTaTa, MOAKIIOUEHHOT0 K HCTOYHUKY T10- R
crosiHHOM DJIC € ¢ BHYTpEeHHUM CONpOTUBIIEHHEM I', Obu10 paBHO R. [lepeaBunyB monsy-
HOK peocTara, yMEHbIIWIN €ro CONPOTUBIIEHUE B 2 pa3a: R — R/2. [lepBblil sKcriepuMeH- >
TATOp CUUTAET, YTO MPH STOM TEILJIOBAst MOIIIHOCTH, BBICNIIeMasi Ha peocTare, 00s3aTelb- ’
HO JIOJDKHA U3MEHUTHCS. BTOpOil KCriepuMeHTaToOp YyTBEPKIAET, UYTO BhIAEIsieMast TEIIOBasi MOIIL-
HOCTb HE U3MEHUTCS MPU ONPEAEICHHOM COOTHOLIEHUU Mexkay R u r. BoickaxuTe cBoe 000CcHO-
BaHHOE 3aKOHAMH (PH3UKK MHEHHE O TOM, KTO U3 HUX TPaB, ¥ €CIIU MPaB BTOPOH IKCIIEPUMEHTATOP,
TO MOJIY4YHUTE U MPUBEIUTE HEOOXOAMMOE COOTHOIIeHHE R U I', Ipu KOTOPOM BbIJENsIeMas Ha Peo-
CTaTe TEeIUIOBAsi MOLUTHOCTh HE U3MEHUTCS.

7. KonTtponbHslii Borpoc. [1o 6eckoHeUHOH MIIOCKOCTH, y4acTOK -q v
KOTOpPOM MOKa3aH Ha PUCYHKE, TEYET OJHOPOIHBIN MOCTOSHHBIN Ar—
ANEKTPUYECKUN TOK C TOBEPXHOCTHOMN MIIOTHOCTHIO i. Han nimoc- — = IF
KOCTBIO Ha PacCTOSIHUU I MapajuieNIbHO HAMIPaBJICHUIO TOKA JIETUT — >

CO CKOPOCTBIO V 4YacTuLa C OTPULIATEIbHBIM 3apsaoM —( . Bbl-

CKa)XUTE CBOE MHEHHE O TOM, MOKET JIM YacTula cnycTs Bpemst At BepHYThCS B TOUKY A, B KOTO-
poii oHa HaxoMJIach B MOMEHT BpEMEHH, YKa3aHHbIN Ha pucyHke. Ecnu na, To uemy paBuo At ?
CBowu BBIBOJIBI 00OCHYHTE C MOMOIIBIO (PU3MUECKUX 3aKOHOB U MPUHIIUIIOB U TIOJATBEPAUTE HEOOXO-
TUMBIMU (hOpMYJIaMHU.

8. Kontpounbnslii Borpoc. [lepBoHaYaibHO TIJIOCKOCTh MACCUBHOM MIPSIMOYTOJIBHON

paMKu ¢ TOKOM | BepTHKaJIbHA, @ caMa paMKa IOKOUTCS U HAXOJAUTCS B OJHOPOJI- B
HOM MarHWTHOM TioJie B = CONStIMHUM KOTOPOTO HANPaBJIeHbl BEPTHUKAIBHO (CM.
pucyHok). Pamka mosxeT Bpamarbscs 6e3 Tpenust BOkpyr ocu OO’. DkcrnepuMeHTa-

TOp CUUTAET, YTO paMKa He OyJeT JBUTaThCsl, OCKOIbKY MHAYKIMS B MarHuTHoO- !
'O 10JIs BCIOJly OJAMHAKOBA, & TOK TEUYET 110 MPOTHUBOIIOIOKHBIM CTOPOHAM PAMKH B %/ !
pa3Hble CTOPOHBI. BbICKaXkuTe CBO€ MHEHHUE O TOM, IIPaB JIM 3TOT KCIIEPHUMEHTa-
top? Ecnu 1a, TO moATBEpANTE 3TO ¢ HOMOIIBIO (PHU3NUECKUX 3aKOHOB U (opmyin. Eciu Her, TO
0OBSICHHUTE C MOMOIIBIO (GOPMYJT KaKyr CTOPOHY OyJeT BpaliaThCs paMKa, 1o KakoMy 3aKoHY 0y-
JIeT MEHSThCA €€ YIII0BOEe YCKOPEHHE U UTO OYyAET IPOUCXOIUTh C PaMKOH B JalbHEHIIEM: OCTaHO-
BUTCSI OHa, WK HeT? OnuimTe Xapakrep e€ AaabHEHIIEero JBKEHUS.

Sov
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9. KoHTponbHBIH Bonpoc. B ieHTpe Kpyriioro mpoBOASIIETO BUTKA C PaInyCOM
I' HAXOAUTCS MAJICHbKUII IPOBOJISILMI BUTOK ¢ qruamerpoM d U ¢ conpoTusIie-
HHeM R, (d < r, IUIOCKOCTH BUTKOB COBHAal0T). MeHsis conpoTuieHne R

peocrara (CM. pUCYHOK) U3MEHSIOT TOK, IPOTEKAIOIINHI 110 BHEIIHEMY BUTKY,
[IPUYEM DTOT TOK MEHSAETCs O BpeMeHeM { 1o 3akony | =1y +at + [ 2, rae

lg,0, B~ IOJIOKUTEIbHBIE KOHCTAHTBI. BpICKa)kxuTe CBOE MHEHHE O TOM, NOS-
BUTCSI TN MHAYKLIMOHHBIA TOK B MAaJIEGHbKOM BHYTpEeHHEM BuTKe. Ecnu 1a, To Kak 3TOT TOk Oynet
3aBHCETh OT BpeMeHH t u oT mapameTpoB R,, d, r, lg, a, B. [Tonyuute popmyinsl qaHHOM 3aBHCH-
MOCTH M HapuCyHTe rpa)vK 3aBUCUMOCTH MHIYKIIMOHHOTO TOKa OT BpeMeHH {.

10. KonTtponbHblil Bonpoc. B anekTprudeckoi nenu, ykazaHHOW Ha pUCYHKE HaYallu c
U3MEHATh BennunHy éMkocti C mepemeHHoro koHaeHcaropa ot 0 1o « . Kak mpu L R
9TOM OYIET MEHATHCS COOCTBEHHAs YAaCTOTa KOJIEOAHUM TOKA B TAKOM LT ? Y KaXKUTE

uHTEepBal n3MeHeHus: C, Mpu KOTOPOM KoJieOaHus TOKa BO3MOXKHBI. Hapucyiite npubau3uTenbHbIi
rpaduk 3aBUCUMOCTH BETTMYHUHBI YaCTOTHI KoJebaHui W oT BenuunHbl eMKocTu C. OTBET 000CHO-
BaTh U MOJATBEPIUTEH (OPMYTIaMHU.

11. KoHTpombHBII BOpoc. IKCIIEPUMEHTATOPy HE0OXOAMMO OBIIIO U3MEPUTH o R

HEU3BECTHYIO BeInuuHy C €MKOCTH KOHJAeHcaTopa. [yt 3TOro oH B3sUI pe3u- D—@l
CTOp C U3BECTHBIM COIIPOTHBIEHUEM R U KaTylKy U3 NpoBOJa C CONPOTUBIIE- | & ~Eqeos(©1)
HHEM R, HAMOTaHHOTO Ha ()epPPOMArHUTHBIN CEPACYHUK (MHAYKTHBHOCTH it
ITOM KaTYIIKH €My TaK)Ke HE U3BECTHA), COCIUHIII UX MOCIICA0BATEIBHO B
LeNb, MOAKIYMUI K 9TON LIenu UCTOYHUK nepemeHHol D/1C u Hauan U3MEHSTh €ro 4YacToTy w,

U3Mepss OJJHOBPEMEHHO BEJIMYMHY HaNpsKeHUs: Uc Ha KOHAEHCATOPE U BEIMYMHY ToKa | B 1ienw.
Okazanock, YTO MakKCUMajbHOE 3HaueHHe Us HaOJI0AaI0Ch IPU YaCTOTE W= Wy, @ MAKCUMAaJlbHas

BenuuuHa | — IIpu W=Wws. BrickakuTe cBOe MHEHHE O TOM, MOXCET JIK SKCIICPUMEHTATOP, 3Hasd BC-

anauHbl R, R, o U w, HalTH Hen3BecTHYIO BennunHy emMkocTu C? [Ipemioxure cBo€ 0ObsicHe-

HUe crnoco0a, UCIOIb30BaHHOTO FKCIIepuMeHTaTopoM. [IpuBeauTe ero 060CHOBaHHE C TOMOIIIbIO
3aKOHOB (M3UKH U nostydnte popmyiy s C, BBIpaXKEHHYIO Yepe3 U3BeCcTHbIE mapameTpol R, R,

W U w.
4 cemecTp

IMepeyeHb KOHTPOJILHBIX 3aJaHUIi H (WJIH) BOMPOCOB JUISA OIeHKH ChOPMUPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP H0cTH:KeHHsT KomneTeHuun OITK-1.1)

1. KonrponbHoe 3a1anue. Ha Herpo3payHyto nperpaay ¢ IByMs y3KUMU
napauleIbHBIMU MIPOPE3SIMH, HAXOSIIIMMUCS Ha paccTosiHiK O Ipyr OT
Jpyra, najaeT HopMaJlbHO MOHOXPOMATHUYECKUNA CBET C JYTMHOW BOJIHBI A.
3a mperpanoi Ha O0JBIIIOM yAaneHuu L > d pacmosioxkeH skpaH. [Tokasa-
TEJIb IPEJIOMIICHUS IIPO3PAYHON Cpelbl MEXY HUMHU paBeH N. [Ipu ogHo-
BPEMEHHOM yYMEHBIIIEHUU MOKa3aTellsd IpeaoMiieHuss N B 2 pa3a U yMEHb-
IIEHUH paccTosiHus L B 2 pa3a mmpuHa nHTepPEpeHIIMOHHBIX MoJI0Cc Ax

Ha 9KpaHe (BBIOEPHUTE OTBET): a) yMeHbIIaeTcst B 4 pasa, 0) ymeHbIIaeTcst B 2 pasa,
B) HE U3MCHSCTCS, I) yBeJIUYMBaEeTCs B 2 pasa, 1) yBenuuuBaeTcs B 4 pasa,
2. KonTtponbHoe 3a1aHie. MOHOXpOMAaTHYECKUN CBET MaIaeT U3 BO3- BO3AYX

JYIITHOW CpeJibl HOPMAILHO Ha IIOCKYIO MPO3PaYyHyI0 MBUIBHYIO IJICHKY /) L l l Cfei L L L L LS

tosmuHel d ¢ mokasarenem npenomieHus N = 1,33, Haxoasmiyrocs Ha \& TR ————— §

CTEeKJIe ¢ TIoKa3areneM npenomiienus N, = 1,5.MarepdepeHtinonHbIit - eteae ~ ng %)
7”7 7”7 C

”

”
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MaKCHUMYM JIJIsl OTPaKEHHOTO OT MBUILHOM IJICHKU CBETAa HAOJFOIaeTCsl B TOM Cilydae, KOrja JUIMHA
BOJIHBI A TTaJIar0Iero cBera paBHa (YKakuTe MpaBUIIbHBIN OTBET, ecin M =1, 2, 3, 4, ...).

2dn dn 2dn, 2dn 2dn, 2dn 2d
= 6) —; ; ' ; ; ;
2 m ) m ") 2 m+1/2 ) m+1/2 ) n(2m+1)

r )
m (2m+1)
3. KonTponbHoe 3aganue. Ha nupakiinoHHYIO pelieTKy ¢ MOCTOSHHOM pemerku d v mupuHON
KKJIOH IIeJM & IMaJlaeT MOHOXPOMATHYECKUH CBET C JNIMHOW BOJHBI A. 32 PEIIETKONW YCTaHOBJICH
9KpaH, Ha KOTOpPOM HalOrogaeTcss HTepdepeHIInonHas kapTuHa. CrieKTp M—To mopsiiKa Ha 3TOH
KapTHUHE HE BUJICH, TTIOCKOJIBKY €T0 TMOJIO)KEHHE COBIAIAET C MOJIOKEHUEM TU(PAKIIMOHHOTO MUHH-
mMyMa Ha 1ienu. [TocrostHayro perietku d yMeHbINaOT, He MeHsIst A U a. [Ipu aTom (ykaxkute mpa-
BUJIBHOE YTBEPIKICHHE):

a) CHEeKTp M-—TO MopsaKa CMECTUTCS OT LIEHTpa MHTEP(EPEHIIMOHHOW KapTUHBI U CTAaHET BHUJICH;
0) crmekTp M-—To MopsiiKa CMECTHTCS K LEHTPY MHTEP(PEPEHLIMOHHON KAPTHHBI  CTAHET BUJICH;,

B) CIEKTp M—Tro0 MopsiIKa Mo-MpexHeMy He OyAeT BUICH, IOCKOJIBKY ITOJIOKEHHE AU(PPaKIINOH-

HOIO MMHHMMYyMa Ha I1eJIM HE U3MEHUTCH,

r) CHEKTp M-—TO MopsaKa NO-NPEeKHEMY He OYIeT BUJICH, IOCKOJIbKY HE MEHSETCS JAJIMHA BOJHBI
IIaJIAFOILErO CBETA,

4. KontponbHoe 3aaanue. Ha nudpakimonHyro pemerky 1

najgaeT HOpMaJIbHO MOHOXPOMATHYECKUI CBET. 3aBUCH-

MOCTh HHTEHCHBHOCTH | CBeTa, MpoIle/nero 3a pemer-

Ky, OT CHHYCA yI/la OTKIOHCHHS ¢ IIOKA3aHA Ha PUCYH- . ” H.MJ __, sin®
ke. Bo CKOJIbKO pa3 U3MEHSTCS pacCTOSHHS MEKITY UH- 0
TephepEeHIIMOHHBIMI MAKCHMYMaMH (CIIEKTPaMH) Ha TOM PHCYHKE, €CJIH TIOCTOSIHHYIO PEIIETKH
YMEHBIIHUTD B 2 pa3a, a [UIMHY BOJHBI A/IAIOIIET0 CBETA YBEIUYHUTh B 2 pa3a (YKaKUTe MPaBUIIb-
HBIN OTBET):

a) yBenuuatcs B 4 pasa;  0) yBenuuarcs B 2pasza;  B) HE H3MEHATCS,  T') yMEHBINATCS B 2 pasa,
1) yMeHbIIarcs B 4 pasa;

5. KonrtponbHoe 3amanne. Ha qudpakiimoHHyo pemeTKy najiaeT my4oKk MOHOXPOMAaTHYECKOTO CBe-
ta. llupuna nyyka AS paBHa mupuHe TUGPAKIUOHHON PEIIETKH. 3a PEIIETKON Ha yIaIeHHOM

9KpaHe HaOroaeTcsl MHTepPEePSHIIMOHHAs KapTUHA, H300payKeHHas Ha pUCYHKe. UTo nmpou3oiaer
C 9TOM KapTHHOM, €ClU IUPUHY A'S MaJaloIIero Ha peleTKy MyYka CBeTa YMECHBIIUTh BJIBOS
(ykaxxuTe npaBUIbHOE YTBEPKICHHE):

a) IIUPHUHA [NIABHBIX HHTEP()EPCHIMOHHBIX MAKCUMYMOB YMEHBIINTCS

0) MmMpHHA [NIAaBHBIX UHTEP(PEPEHIIMOHHBIX MAKCUMYMOB HE M3MEHHUTCS

B) LIMPUHA IJaBHBIX HHTEP()EPEHINOHHBIX MAKCUMYMOB YBEITHYHTCSI

r) uHTEep(EpEeHIMOHHbIE MAKCUMYMBI Pa3IBUHYTCS OT LIEHTpa HHTEP(PEPEHIIMOHHOMN KapTHHBI

1) WHTephEepEeHIIMOHHBIE MAKCUMYMBI CIIBUHYTCS K IEHTPY HHTEP()EPEHINOHHOH KapTHHBI

6. KonrposnbHoe 3amanre. MOHOXpOMaTHYECKUI CBET MaaeT HOp-

MaJIbHO Ha Y3KYIO LIENb-IIPOPE3b B HENIPO3PAYHOM IPErpaie u I
PacIpOCTPaHSAETCs 3a IIEJIBIO MO/l BCEMU BO3MOKHBIMU YIJIAMU @

K HallpaBJIEHUIO NajieHus. Pacripenenenre HHTeHCUBHOCTH | 11po- sin®
IIEJIIIET0 Yepe3 Ieb CBeTa B 3aBUCUMOCTH OT SiNQ IMOKa3aHo Ha _:_Z_)

pucyHke. YTo npou3oneT ¢ IUPUHON HEHTPAIBHOIO MaKCUMyMa
A Ha 3TOM PHCYHKE, €CJIH HIMPUHY TPOPE3H YMEHBIIUTD B 2 pa3a, a [UIMHY BOJIHBI [a/IAI0IIET0 CBe-
Ta YMEHBIIUTh B 2 pa3a (yKa)KHTe MpaBHIbHbIH OTBET):

a) yBenuuuTcs B 4 pasa;  0) yBenMuHuTCA B 2pa3a;  B) HE H3MEHHUTCS, T) YMEHBIIUTCS B 2 pasa,
1) yMEHbIIUTCS B 4 pa3a;
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7. KonTponbHoe 3agaHue. MOHOXpOMAaTUUYECKUH CBET C JUIMHON
BOJIHBI A T1aJaeT HOPMAJIbHO Ha IUIOCKYIO Mperpaay ¢ IpOpe3aHHbIM  cger
KpYyTJIbIM OTBEpCTHEM panuyca I'. [lapasuienbHblil 5KpaH yCTAHOBIIEH ——=

—_—
3a mperpajoi Ha caMoM 00JILIIIOM BO3MOKHOM paccTostHuu |, mpu ——= 4 0
KOTOpOoM B Touke O 3KpaHa Ha OCH OTBEPCTHsI HAOII0AaeTCs In- — ’
(GpaKIHOHHBI MUHUMYM OCBEHICHHOCTH (CM. pUCYHOK). Jlist Toro,
YTOOLbI ITPU TOM XK al T}IHI/II/IlBT YK HaoJI aJicAa HUU
00BI TIPU TOM K€ PaccTo ouke O HabmrOgANCS cocen nperpaas skpan

au(paKU-OHHBIH MAaKCHMYM MEHBLIETrO MOPS/IKa, PaIuyc OTBEp-
ctust Hajo (YKaKUTe IMPaBHIbHBIA OTBET):

a) yBeIUYNTh B 4 paza; 0) yBeJIMUYHUTh B 2 pas3a; B) YBEIUYUTH B J2 pas;
') YMEHBIINUTH B J2 pa3; 1) yMCHBILINTh B 2 pa3a; €) yMEHbIIUTh B 4 pa3a;

8. KontponbHoe 3ananue. EcTecTBEHHBIN CBET C MHTEHCHUBHOCTBIO | mpo-
XOJIUT Yepe3 CUCTEMY U3 ABYX nosrsipu3aTopos Iy u Ilp. Yrom o mexny

OCSMH HPOITYCKaHHs TIOIAPU3aTOPoB MeHsoT B peaenax 0< o < 9P . ITpu
9TOM MHTEHCHBHOCTH | CBeTa, MPOLIEIIEro Yepe3 CUCTEMY HOIIPH3aTOPOB,
MEHSIETCS B IIpeienax:

a) 0<l <ly; 0) OSISIZO; B) OSISIEO; r) OSIS3I—40; 1) APYroi OTBET;

9. KonrponbHoe 3a1anue. [Ipr OTCYTCTBUU JPYrUX HCTOYHUKOB CBETA BUIMMBIN Ii1a3y IBET adco-

JFOTHO YEePHOTO Tela (YKaKHUTe MPaBUIIBHOE YTBEPIKICHUE):

a) Bcerja YepHbIil py JIFOOBIX YCIIOBUSX; 0) MEHSETCSl OT KPACHOTO K XKEJITOMY IIPH HarpeBaHUH

710 OOJBIIUX TEMIEparyp; B) MEHSIETCSI OT KPACHOTO K JKEJITOMY TIPU OXJIaX/ICHUH Telia, Harpe-
TOTO 710 OOJIBLION TeMIIEpaTypsl;  T') aDCOIIOTHO YEPHOE TEJIO HE UMEET I[BETa;

10. KonTpoasHoe 3aganue. AOGCOIIOTHO YepHOE Tello umeno (hopmy kyba. 3aTem ero

00beM yMeHbIIMIH B 8 pa3, yMEHbIIUB pa3Mep pedep kyba B 2 pasa, a remneparypy T
yBENUYMIIH B 2 pa3a. Bo CKoJIbKO pa3 M3MEHUIIACh BEIMYMHA DHEPTUHU TEIUIOBOTO U3lmy- YV
YEeHHs, HCITYCKAaeMOT0 JaHHBIM TEJIOM 110 BCEM HANpaBJICHUSAM 32 €IUHHILY BPEMEHU ?

a) ymeHbImiaachk B 16 pa3;  0) yMeHbInmiach B 8 pa3;  B) yMEHbIIMIACh B 4 pasa,
') yMEHbIIHIAch B 2 pa3a; 1) He U3MEHMJIACH, €) yBenu4uiach B 2 pasa;
) yBenuuniach B 4paza;  3) yBenuumiaach B 8 pa3; W) yBeauumiach B 16 pas;

11. KonTpoasHoe 3aganue. Ykaxute GopMyny DUHIITEHA 11 BHemHero ¢orodddexra:

2 2 2
= A; 6)mV:A+h/; B)A=h/—m;/; r) E=mc;

a) hv +

12.KonTponbHoe 3a1anue. Boidepure npaBuibHbIi rpadMK 3aBUCKMOCTH BETMYMHBI UMITYJIbCA Py,

Ka)JIOTO U3 MaJA0NMX Ha METa/UT (JOTOHOB OT BEIMYMHBI MAKCUMAIBHO BO3MOKHOW KMHETHYE-
CKO# sHepruu E,,, BbIOMTOrO nipu hotodddexre aaeKTpoHa:

a)} Po 6)1Ps B)1 Py r)1Py A)1Pe
\ Ewn Ewm KAH E o Ewm
o' 0 = 0 0 0

13.KontpomnbHoe 3an1anue.POoTOHBI BHIOMBAIOT U3 METaJJIA 3JICKTPOHBI C 3apsIIOM Q/LF);

—e, KOTOpbIe 33/1ep>KUBAIOTCS pa3HOCThIO noteHuuanos U. [Ipu atom 4 - pabota
BBIXO0/Ia JIEKTPOHA U3 IaHHOT'O METAJUIA; ¢ - CKOPOCTh CBETa B Bakyyme. MMiynbe
p Takoro (poToHa UMEET BEIIUYUHY:

e/\éu

mMeTann
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a) : 6) eU—A; B) eU+ A, F) c : I[) c : e) c :

c c c A-eU eU+4 eU-A
14. KonTpoasHoe 3a1aHue. J[Ba 3JeKTpoHa EpBOHAYATBLHO TOKOWIKNCH, a 3aTEM YCKOPHIIUCH JICK-
TPUYECKHUM IOJIEM, TPUYEM MIEPBBIH IEKTPOH ObUT YCKOPEH Pa3HOCTHIO MOTEHIINAIOB A@1, a BTO-
POt DJIEKTPOH — Pa3HOCTHIO MOTEHIHAIOB A2 = 4A@;. Onpenenure U yKaXuTe BETMYMHY OTHOIIIE-
HUS Ag / Ao JUIMHBI BOJIHBI e Bpoiist nepBoro a5eKTpoHa K JuInHe BOJHEL e bpoiins Broporo

3JICKTPOHA I1I0CJIC YCKOPCHUA.

a) \/g; 0) 0,5; B) ]/\/2_3, r)1; n)4; e) ],/\/E, XK) \/5; 3) 2; u) 0,25; k) mpyroii oTBeT;

15. KonrponbHoe 3ananue. [IpoBoas u3MepeHHs pa3inyHbIX TapaMeTpOB MUKPOYACTHUIIBI H3MEPsI-
10T e€: 1) monHyto sHepruro £; 2) MOJHBII MOMEHT uMItyibca L;  3) mpoeKIio MOMEHTa HM-
nyibca Ly Ha och X; 4)IpoeKiuio MOMeHTa UMITyJIbca L, Ha oCh Z, 5)mpoeKIuio UMITyIbca py
Ha OCb X; 6)IPOEKNUIO UMITYIIbCA py HA OChb ; [)KOOpAMHATY X; 8)KoopAauHATy Z, 9)MOMEHT
BpeMeHH u3MepeHus t. Okas3pIBaeTCsi, YTO OJJHOBPEMEHHO HeJIb3sl H3MEPUTh HJIH ONPEIEIUTh Cle-
JYIOIIUE BeTMYHHBI (YKQXKUTE JBa PABUIIbHBIX OTBETA):

a) lu 4; 0) 5u 8; B) 4u 3, r)1lu9;

16. KonTpoasHoe 3ananue. OTHOMEPHBIN KBAaHTOBBIA TAPMOHUYECKHUI OCIIIIIIATOP C MACCOM M
UMeeT MOTeHIMaANbHYI0 dHepruto U (X) = kxz/ 2.Ecmu 7=1,05510 34 JIx (¢, TO mpaBHIIBHBIM
ypaBHEHUEM, TIO3BOJISIONIUM BBIYUCIUTH BOJTHOBYIO ()YHKITUIO ) (x) OCHWJIIATOPA U pa3pelIeHHbIE

3HAYEHHsI €ro MOJHOM dHepruu E, OyieT ypaBHeHUE (YKaXKHUTE MPaBUIbHBINA OTBET):

d?w _n?( _ k) d?y _2m( ké _ d’g _2m_ k€ |
Vo ml T2 M VgeTiE 2 B Pt
d?y _2m( _ k€| d’y _ 2m ke d?y _ n? [ ke .
YR n2 TN H)d—xz_ ?EWTHJ’ e)d—xz_% ERE

17.KontponbHoe 3ananue. C yBennueHrneM HoMepa N GOPOBCKOi 371€KTPOHHOM OpOUTHI B OJTHO-
JNIEKTPOHHOM aToMe BeJInunHa (MOYIIb) |En| SHEPIUU JIEKTPOHA, HAXOAIIErocs Ha ITON opOuTe

(yKaskuTe MpaBUILHBINA OTBET):

a) BO3pacTaeT MPOIOPLUOHANBLHO N, §) BO3pACTaeT IPONOPIHOHATIBHO NY;  B) BO3PACTACT IIPO-
MOPIHOHAIBHO N;  T) HE U3MEHSETCS; ) YMEHBINAETCS POMOPIHOHAIBHO N;  €) YMEHbBIIAETC s
IIPOIIOPLHOHAIBHO N,  3K) YMEHBIIAETCS IIPOIOPLUOHATBHO N°;

18. KontpomnbHoe 3ananue. [lepexox anekrpoHa ¢ 60poBCKOil OpOUTHI C INIABHBIM KBAHTOBBIM YHC-
JIOM N Ha OpOUTY C TJIaBHBIM KBAaHTOBBIM YHMCJIOM N’ B aTOME BOJOPOJa COOTBETCTBYET JIMHUU OJ-
HOM U3 CHEKTPaJbHBIX Cepui u3iydeHus. [Ipn 5TOM MakCUMaIbHON 4acTOTE U3JIyYEHUS B CEPUU
[TamreHa cOOTBETCTBYET Mepexo/] (BhIOSpUTE MPABUIIBHBINA OTBET):

a) N=oo - N'=1; 6) N=co - NnN'=2; B) =0 - N'=3; 1) N=0 - N'=4;

) n=2-n'=1 e n=3-n'=2; x) n=3-5n'=1; 3) n=4_- n'=1;

u) N=4-n'=2; k) n=4-n'=3;

19. KonutponbsHoe 3aaanune. COOCTBEHHAS IUKIINYESCKAs YaCTOTa OJHOMEPHOT0 KBAHTOBOTO TapMo-
HHYECKOr0 OCLIJIIATOpA paBHa ®. YeMy paBHa LIUKINYECKas 4ACTOTA Mg HEKOTOPOro GOTOHA, ec-
JIA SHEPTHsI 3TOTO (POTOHA pPaBHA SHEPTHHU IEPBOTO BO30YKACHHOTO COCTOSIHHSI KBAHTOBOTO rapMO-
HHYECKOTO OCIUIUIATOPA (YKaKUTE TIPaBUIIbHBIH OTBET):

a) oy =0/2; 0) wy =, B)®y=30/2; T)wy=20; 1) 0y=50/2; e)wny= 3w,

X) Oy = 10/2; 3) 0y = 4w; n) 0y = 9w/2; K) Apyroii oTBeT;
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20. KoHTponbHOE 3ajaHue. JINEeKTPOH HaXxoauTces B onqHor 13 d — mogobonouek aroma. Kakoe u3
NEePEYNCIICHHBIX HIKE 3HAYCHUI He MOKeT IIPUHUMATh MPOEKIHS BEKTOpa OPOUTAILHOTO MarHUT-
HOTO MOMEHTA 3TOT'0 JJIEKTPOHA Ha HAIIPABJICHUE Z BHEIIHEI0 MArHUTHOTO NOJIs (YKaXKHUTe mpa-
BIJIBHBIH OTBET €CIU [y —MaraeToH bopa):

a) 0O; 6) 2ug; B) 3g; r -Hg; n) Ug;

21. KontponbsHoe 3aanue. Bece paccmaTtprBaeMble oA000J0YKH aTOMa ypaHa 3aMo0JHeHbI JJIeK-
TPOHAMM MOJHOCTBIO. UeMy paBHO OTHOIICHHE YKCIIa JIEKTPOHOB B 4f —10000/104Ke K YHCITy

3JIEKTPOHOB B 2P —1010005104Ke (YKaKUTE MIPABUIbHBII OTBET)?
a)l, 06)1,5; B)1,667; r)2; n)2,333; ¢e)2,667;, x)3; 3)4; un)5, x)6; )7,

22.KonTponbHoe 331aHue. YKaxuTe 0003HaYeHHE TO000I0YKH MHOTO3JIEKTPOHHOTO aTOMa, 3a-
IMCAHHOE C OIIMOKOM:

a)ls, 0)2p; B)3d, r)4d; n)3p; e)3f, x)4s, 3)3S, u)dpP, K)OUHUOKH HET;

23.KonTponbHoe 3a1aHue. YKaXHUTe MPaBUIbHOE YHCIO PA3HBIX MPOESKIMI HA HAIIpaBJICHHE
BHEIIHEr0 MarHUTHOTO MOJIsl OPOUTAIEHOIO MArHUTHOTO MOMEHTA 3JIeKTpoHa u3 5f  1momobonouku
aToma BOJOpPOJa:

a)l; 6)2; B)3; N4 15 e6; k)7, 38 wu9;, x)10; n)12; wm)15;

24. KoHnTponbHOe 3a1anue. B pesyiabrare saepHbIX paciagaoB ucnyckarorcs: 1) a-usnydenue; 2) B-
uanydenue;, 3) y-usnyueHue, 4) HeWTpoHbl. Cpeau MEpevrcCIICHHBIX NPOIYKTOB pacraja HaM-
MeHbIIIeil TPOHMKAOIIEeH CTOCOOHOCThIO 00TaaaeT (yKaXuTe MPaBUIIbHBINA OTBET):

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

25. KontpoawsHoe 3ananue. M — cymmapHas macca He pacraBIIuxcs sijaep oopasia, 001a1alonero
€CTEeCTBEHHOU pa,Z[I/IOaKTI/IBHOCTBIO; Q — BBLACIMBHIAACA B PC3YJIbTAaTC BCCX AJCPHLIX paciajoB
sHeprus (Temno); C — CKOpocTh cBera. [lociie OKOHUYaHMsI pacragoB CyMMapHas Macca BCeX Mpo-
JYKTOB pacriajia HauaJIbHbIX siZiep OyaeT paBHa (BHIOGPUTE MPABUIIBHBINA OTBET):

a) M; 6) M+Q/c* B) Q/c>M; r)M-Q/c% 1) apyroii oTBer;

26. KontpornbHoe 3ananue. Ha pucyHke mokasana o0/acTb CylmeCTBOBaHHS >

B —akTUBHBIX sep, TAe Z — HOPSIKOBbIH HOMep 3aeMeHTa, N —4ucio Heil- 1 Z=Zy
TpOHOB B sizipe. CrurouiHast MuHuUs Z = Zg COOTBETCTBYET 3 — ctabuiIbHBIM
siZipaM, He UCTIBITHIBAIOIINM [3 —pacnai. Beibepure npaBuibHOE yTBEPXKIe- N

HUe:

a) B oOmactu Il (Z <Zg| sapa MCHBITBIBAIOT B —pacnag;

A7Ipa MCIIBITHIBAIOT B —pacman;

)
)

+
B) B oOmactu | (Z > ZB) SIpa UCTIBITBHIBAIOT 3 — pacma;

6) B oOmacty | (Z > 273

+
r) B oOeux obmactsx | u Il simpa ucoeiTeiBatoT 37 — pacman;

1) B obOeux obnactax | u |l sgpa ucneITeIBarOT 3 —pacnan;

IMepeyeHb KOHTPOJIBHBIX 3aJaHUIi H (WJIH) BOMPOCOB JUISA OleHKH COPMUPOBAHHOCTH KOM-
nerenuuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP H0cTH:KeHHsT KomneTeHuun OITK-1.2)
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1. KonrponbsHoe 3amanue. [locrostHHas nudpakiinOHHON PEIIETKH paBHA 2,6 MKM, a ITTMHA BOJHBI
MaJaloIIero Ha PeNIeTKy HOpMaIbHO MOHOXpoMaTudeckoro ceera paBHa A=600uM. CriekTp Kako-
0 MAKCUMAaJIbHOTO TIOPSIIKA Mmax MOXKHO HAOJIOAATH 3a PEIIeTKOM (YKaKUTE MPaBUIbHBINA OTBET):

a)l;, 06)2; B3, 14, n)b5 €6, x)7; 3)8;, e)apyroii oTBer;

2. KontposbHoe 3a1anne. MoHOXpOMaTHYeCKui CBET ¢ ynHOM BotHBI 600HM mana-
€T HOPMAJIBHO Ha Y3KYIO IPOpe3b-11eib B HENpo3padHoil nperpase. JudpakiunoHHbIi
MHHUMYM M = 240 nopsaka HabmoaaeTcs 3a menbio no yriom 30° Kk HarpaBieHno
najaroniero ceeta. Yemy paBHa mupuHa @ 1pope3u (BbIOepHUTE MPABUIIbHBIN OTBET):
a) 1,8mMkmM;  0) 2,4MKM;  B) 3 MKM; r) 3,6MkM; 1) 4 MKM; e) 4,8MKM;
) HET MPaBUJIBLHOT'O OTBETA;

3. KonrponbHoe 3ananue. ToueyHblit HCTOUHUK MOHOXPOMATUYECKOTO CBETA C
JUTMHOM BOJIHBI A HaXOJHUTCS HA PACCTOSIHUM @ OT HEMPO3pPavYHOM TIIIOCKOM
Iperpajibl ¢ IPOPE3aHHBIM B HEM KPYIJIBIM OTBEPCTHEM paauyca I'. 3a mperpa-
JIOM Ha TaKOM € PAacCTOSIHUM @ YCTAaHOBJICH MapajuleNbHbINA eil sxkpaH. [Ipu
3TOM PACCTOSIHUE & MMEET HAUOOJIBIIYI0 BO3MOKHYIO BeJIMYUHY I TOTO,
4To0bI B Touke O dKpaHa (Jexareil, Kak 1 HICTOYHHK CBeTa S, Ha OCH OTBEp-
CTHs1) HAOJIrOMANICS TU(PPAKIIMOHHBII MUHUMYM OCBelIeHHOCTH. YT0ObI B Touke O Halrogancs
coceIHUi TU(PaKIIMOHHBII MAKCUMYM MEHBILIET0 MOPSIJIKA, PACCTOSIHUE & U CJIeBa U CIpaBa OT
nperpajsl Hajo (YKaKuTe MpaBHIbHBIA OTBET):

a) yBeIU4nTh B 4 paza; 0) yBEJIUYUTh B 2 pa3a; B) YBEIUYHUTH B J2 pas;
I') yMEHBIINTh B 4 pa3a; 1) yMEHBIINTh B 2pa3a; €) YMEHBIINUTD B J2 pas;

4. KontponbHoe 3aanue. EcrecTBeHHBIN CBET ¢ HHTEHCUBHOCTHIO
|, mpoxoaut yepes cUCTEMY U3 TPEX MOCIEA0BATENBHBIX MOISIPH-

3aropos Iy, I u Il3. Ocu nponyckanus nonspuzatopos I u Iz

COCTaBIAIOT, cOOTBETCTBEHHO yriibl O = 30° u 20.=60° ¢ ockio
nporyckanus nepsoro nosspusaropa Iy (cm.pucynok). [Ipu sTom
MHTEHCUBHOCTH | CBeTa, MpoIeIIero yepe3 CUCTEMY MOJSIPU3aTOPOB, paBHa (ONpeaAeuTe U yKa-
JKHUTE OTBET):

a) 0; 6)%0; B) o5 T) — 7 zx)%; e)%; m)%: 3)%? 1) Apyroii OTBET;

5. KontponbHoe 3aganue. M3BecTHO, YTO TEIJIOBOE U3IIyYE€HHUE UCITYCKAETCS C %
OOKOBOI1 MOBEPXHOCTH MPOBOJIA (CUUTAst €ro aOCOIIOTHO YEPHBIM TEIOM), KO-
TOPBIH MOAKIIOUEH K HCTOYHUKY MOCTOSIHHOTO HanpspkeHus U. 7' —Ttemrmepa- §
Typa G0KOBO# MOBEPXHOCTH MPOBOJIA, S— 01 ib O0KOBOW TOBEPXHOCTH
npoBoJia, ¢ —nocrosinHas Credana-bonpivana. Tekymuii mo mpoBoy TOK |
MOYKHO BBIYUCIIHTB 10 opMyJie (ONPEACIUTE U YKaKHUTE OTBET):

2) u . us u oT*. oT* . oST

—= 0) —; — ; , ; 7 ;
ST ) e B) e r) U ) US e) U ) IPyroi OTBET

S

(AVAVI I VAVA

u

SURAVAVIIR VAVA

R ANV

6. KonrponbHoe 3aganue. Ha metami ¢ pabotoii Beixoga A= 25B nanatoT GOTOHBI ¢ YaCTOTOU

v =10"T'n. ocrosanas [Tnarka h=6,63000% JIx (@ ; 15B =1,60010™ Ix . MakcuManpHas Ku-
HETUYECKasi SHEPTHsl DJICKTPOHA, BHIOMBAEMOTO TIPH STOM M3 METaJllIa paBHA:

a) 1,025B; 06) 2,1453B; B) 3,023B; 71)4,143B; 1) 5,023B; e) 6,145B;
) APYyrou OTBET;
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7. KonrponsHoe 3ananue. @oToHBI ¢ OAHON U TOM ke dHeprueil E,, na-

JIAIOLIME Ha JJIEKTPOH, PACCEUBAIOTCS HA HEM B Pa3HBIX HAIPABJICHUAX
10/ pa3sHbIMU yriaamu 0. o, (i =1, 2) — LUKJIAYECKUE YaCTOThI ABYX

BEPIKIACHUC.
YTBCPHA nagawoLyue

a) W, >w,> Eo/h 0) w,>w, > Eo/h B) w1<002<h/E0 (HOTOHBI

r) W, <w, <Ey/h

5 | :
paccessHHBIX (POTOHOB, MOKA3aHHBIX Ha PUCYHKE. BpiOepure npaBuiibHOE WE\QVV\} S —
AN
0
2

8. KontposbHoe 3ananue. Ha moBepXxHOCTh Tela HOPMAJIBHO MaJat0T (POTOHBI
MOHOXPOMAaTHYECKOTO JTa3ePHOTO N3TY4EHHs C YaCTOTOH V, EUCTBYS Ha ILJIO-
manky AS cunoii F. Ckonbko GporonoB AN momagaeT Ha 3Ty TUIOMIAIKY 32
BpeMs At, eciy Teo morjomaet Beé majjarolee Ha Hero n3iydeHue (YKakure
npaBuIbHYIO Gopmyiy, rae h —nocrosunas [Inanka, ¢ — cKOpocThb cBeTa):

2hvFAt FCAtAS 2FcAt hvFAt FcAt | FcAt |
a) ——; 6) —— n) e)

;  B) ; T) ;
c hv hv c 2hv hv

9. KontponbHoe 3ananue. [lapamnensHblii mydok cBera ¢ A, = 450 HM majaet HOpMaIbHO HA 3a-
YEPHEHHYIO IIOCKYIO TIOBEPXHOCTH M MPOU3BOIUT Ha Hee naBieHue P . Kakoe maBrneHue Ha Ty ke
IIOBEPXHOCTH OyIeT MPOM3BOAUTH ITy4oK cBeTa ¢ A, = 600 HM , Taxoke maJaromuii HOpMAJIBHO U

UMEIOIIUH TY )K€ IJIOTHOCTh (OTOHOB (YKCII0 (POTOHOB B eAMHUIIC 00BEMA), UTO U TIEPBOHAYAITb-
HBIN Ty40K?

) 0, ©6)07p Bp 113 1) lP ¢ P

10. KonTpoasHoe 3ananue. OTHOIIEHUE BEIMYUH CKOPOCTEH HEPEISATUBUCTCKUX YacTull 1 u 2
paBHO V4 / vV, =12=0,5, a oTHOLIEHNE UX [JIUH BOJH Ji¢ Bpoiins paBHO, COOTBETCTBEHHO,

Agy / Ay, = 4. VKaKuUTE IPaBIIbHYIO BEIMYHHY OTHOLIEHHs M)/ M, MacChl EPBOM YaCTULBI K Macce

BTOPOM YaCTHULIBL:
a) 16; 0) 8; B)4, 1)2; n) 1; e) 12; x) 1/4; 3) 1/8; u) 1/16;
K) IpYroil OTBET;

11.KontposabHoe 3aaHue. MUKpoYacTHIia ¢ MacCOi M HaXOAUTCS B “NOTEHLUAIBHOM P
SIIUKE”, ¥ HE MOXKET MOKUHYTh 00J1aCTh MPOCTPAHCTBA C KOOPAMHATAMHU Y
. a m
0<X,Y,z< a=10"m (cm. pucynok). ITpu 3TOM IOPAIOK HEONPEIETEHHOCTH €8 NM- oLa
a X

nynabca A, P MOXHO OLIEHHTH U3 COOTHOLICHHUS (ONpEeIeNnTe MPaBHIBLHBIA OTBET)
a) A, p=10*kr/c; 6) A, p=10*krM/c; B) A p=210"krM/c;

r) A p<l0®kr/c; n) A,p<l0*kri/c; e) A,p<l0®xkr/c;

x) A, p=10*krGi/c; 3) A,p=10°krGi/c;

12. KonTpoasHoe 3aganue. M3BecTHO, 4TO Macca CBOOOHOW MUKPOYACTHUIILI paBHA M, a e€ co-
CTOSIHHE B CJTy4ae OJJHOMEPHOTO JBM)KCHHS OIMCHIBACTCS BOJIHOBOM (DyHKIMEH (J/ (X) = ACOS( kx) ,

rine A u K —mocrosiaubie Besmunusl. Ecam /i =1,05510* JIx [&, TO ONTHYIO SHEPrHi0 £ YacTUIIbI
MOYKHO BBIYHCIUTH U3 COOTHOMIEHHUS (YKaKHUTE MPaBUIIbHBIA OTBET):
2mk k*h* _n 2mk’ _Kkn*

a) E= 0 E=- : B) E= 1) E= o) E ;
) h? ) 2m ) mk? ) h? ) 2m
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13. KonTponbHoe 3ananue. BonHoBas GyHKIIMS, OMMUCHIBAIONIAS COCTOSTHIE MUKPOYACTHUIIbI, IBU-
JKyLIENCS BAOJIb OCH X, UMEET BUJL (X) =A JICOS( kx) , rie A 1 K —mocTossHHbIE BEIUYUHBIL.

[110THOCT BEPOSTHOCTH OOHAPYKEHHUS YaCTHIBI MAKCHMaIIbHA B TOYKE C KOOPAMHATON (yKa)uTe
NpaBUIBHBII OTBET):

a)xzﬂ; 6)x=g; B)X=£; r)xzi; a) X

=T
8k k 2k k'

14. KoHTposabHOE 3ajaHue. DIEKTPOH ¢ MacCOM M U C OTPULIATENBHBIM 3JIEKTPUUYECKUM 3aps10M
—( HaXOAMTCA B I0JI€ KYJIOHOBCKOTO MPUTSHKEHUS Apa ¢ Maccod M U ¢ MOJI0KUTEIbHBIM JIEK-

TPUYECKUM 3apsaaoM +Q , 06pasys 0fHOIeKTpOHHBbIH atoM. [Ipu stom M > m, k =1/4r7¢,,

i = h/27r— nocrosuuas [nanka. DIEKTPOH MEPEXOJIUT C YETBEPTOI Ha BTOPYIO GOPOBCKYHO OpOU-
Ty. [Ipy 3TOM €ro SHeprusi yMEeHbIIIAeTCs Ha BEIMYUHY (OTMPENEINTe U YKAKUTE IPABUIIbHBIN OT-

1 (k qQ)2 m 1 (k qQ)2 m 3 (k qQ)2 m 1(k qQ)2 m
5 6) —~——=— B) ————— ),

/] 4 /] 16 h 8 /]
im e) JIpYrou OTBET; ’
32 w7 ’

BET): a)

1)

15. KontponbHoe 3aganue. MUKpoyacTulla HaXOIUTCA B OJHOMEPHON MPSIMOYTOJIbHOM
MOTEHLHAIBHON sSIME IHUPHUHBI @ ¢ OECKOHEYHO BHICOKMMHU CTEHKaMu. J[Ba caMbIX Ma- X
JEHBKHX Pa3pelICHHbIX 3HAYECHUS DHEPIrUU YacTULI B 3TOH siMe paBHbl E, u E, ,mpu- 7774

uem E, > E,. Macca M yacTuipsl paBHa (YKaXuTe NPaBHIbHBIN OTBET, Tae /i = h/277— nocrostnnas

[Tnanka):
g o (E.-E.). g T Bmn
2(E,-E,) & 2n’a® " 2(E,-E,) & \/ZaZ(EZ - E,) ’

(Ez - El) © o) TTh
3rh%a® \/Zaz(Ez _ El)

) ;  9K) IPYrOM OTBET;

16. KonTpoabsHoe 3a1anue. MUKpodacTUIia ¢ MacCoi M HaXOJIUTCS B OJJHOMEPHOW MOTEHIAb-
HOI1 sIMe, UMest ToTeHIManbHyo sHepruo U =k X° / 2,rae k =const, u uMeer HaMMeHbIIIEE Pa3-

pelLIeHHOe 3HaueHHe YHeprun. Yemy paBHa JUIMHA BOJIHBI (JOTOHA, KOTOPBIN JOJDKHA MOTIOTHTD
YaCcTHIIA, YTOOBI IEPEHTH Ha COCEHUI pa3pelIeHHbII YHEPreTHYECKU YpOBEHb (C — CKOPOCTh CBe-

Ta, 7 =1,055110> JIx [ )?

k 2m k 2k T M m 1 /m,
a)nc\/;, 6)nc\/;, B)Zm:\/%, r)nc\/%, zx)?\/;, e)Zm\/;, K)E\/;’

17.KoutposbHoe 3aanue. YeMy paBHO OTHOIICHUE BETUUUHBI (MOIYJISI) HAMOOJIBIIIETO BO3MOXK-
HOTO 3HAYCHHUS MMPOESKIIUUA BEKTOpa OPOUTAITILHOTO MOMEHTA UMITYJIbCA JIEKTPOHA, HAXOASIIETOCS B
2P — no1000109Ke aTOMa, Ha OCh Z, KOTOpast HalpaBJieHa BJIOJIb JIMHUM WHIYKIIMA BHEITHETO Mar-

HUTHOTO I0JIsA, K BelnunHe (MOJIYJI0) MPOEKIIUN BEKTOPA COOCTBEHHOTO (CITMHOBOT0) MOMEHTA

UMITYJIbCA ITOTO AJICKTPOHA Ha TY )K€ 0Ch (ONPENEINUTE U YKAKUTE MPABUIILHBINA OTBET):
a)l, 6)2; B3, 14, 15 €6 x)7, 3)8;
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18. KonrponbHoe 3ananue. B HauanbHblii MOMeHT BpeMeHH t=0 paanoakTHBHBIN 0Opazer uMen
8-10G° snep. B moment t=1 ¢ B HeM coxpaHuJioch 4- 16° sep. CKONBKO paJiMOaKTUBHBIX SIIEP
pacmajercs B 3TOM o0pasiie K MOMEHTY BpeMeHH t=3 C (Qnpenenute u yKaKute NpaBUIbHBIA OT-
BET):

a) 7,5:16% 6)7-16% 8)6,5-16% 1)6-16% 1n)5,5-16% ¢)5-1G% ) apyroii oreer;

19. KoHTpoabpHOE 33aaHue. DHEPreTUYECKUI BBIXO/I Paclaja siipa HEKOTOPOTrO PaIuOAKTUBHOTO
n30Tona ¢ nepuojom noiypacnanga T; = 1¢ pasen E;. B HauansHbIil MOMEHT BpemeHH to = O B 00-
pasiie coaepxkanock Ny saep JaHHOTO U30TOMA. Y KaXHUTE MPaBUIbHYIO (DOPMYILY, IO KOTOPOW
MO>KHO BBIYMCIIUTH TeII0 Q, KOTOpoe BBIACIUTCS B 00pa3iie K MOMEHTY BpeMeHHU t = 2¢ 3a cueT
pacnaja siiep u30Tomna:

a) NoEz; 6) NOE1/2; B) NOE1/4; F) 3NOE1/4; ,I[) NOE1/8; e) 7NOE1/8; }K) NOE1/16;

3) 15N\oE1/16; U) JIPYyroii OTBET;

20.KourponbHoe 3ananue. [IporcxomuT npeppaiienue sapa X, B sapo Y25 . DTo npeBpalieHue
BBI3BAHO JIBYMsI CJICIYIOIINMH SIICPHBIMU PEaKLIUSIMU (YKQXKUTE MPABUIILHOE YTBEPIKIACHHE):

- +
a) a—pacmagoM; 0) a— u 3 —pacmagoMm; B) o.— u [3 —pacmaaoM; T) o.— U Y — pachajiom;

21. KOHTpOJ’IBHOC 3aaHucC. HHpO OIHOI'O U3 U30TOIIOB TOPHA Th 383 HCIIBITBIBACT IIOCJICI0OBATCIIBHO

JIBa Mpolecca B~ - pacmnaja u npespaiiaercs B sapo (YKaXuTe MpaBUIbHbINA OTBET):
225. 229. 229. 233. 233. 229. 233. 233.
a) Rngg”; ©) Acgg; B) Frgz , T) Ugy”s 1) Ragg”, €) Ragg™, XK) Acgy”;, 3) Pag;”;

Ilepeyenb KOHTPOJIbHBIX 32 JaHUI U (HJIM) BOMPOCOB JUIsA OIeHKH ChOPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHKeHUusI KomneTeHnuu OIIK-1.3)

1. KoHTpoubHbIii Bompoc. Jlis yiay4llleHus ONTHYECKUX CBOMCTB Ha OBEPXHOCTD JIMH3 Ka4e€CTBEH-
HBIX ONTHYECKUX YCTPOICTB ((oToanmaparoB, OWHOKIICH U T.I1.) HAHOCST IIOKPBITHS B BUJE TOH-
YalIIMX TIEHOK. B pe3ynbrare B COMTHEUHOM CBETE HA MIOBEPXHOCTH JIMH3 BUIHBI (DHOJIETOBO-
KpacHble OJIMKU. BbIIBUTE IPUUNHY, 10 KOTOPOU CTEKJISIHHBIE JIMH3bI IOKPHIBAIOT 110100HBIMU
IUIEHKaMH, U OOBSICHUTE MIPUYMHY TOSBJICHUS U IIBET TAKUX OJMKOB, 000CHOBAB CBOE CY)KJICHHE C
IIOMOILBI0 HEOOXOIUMBIX (PU3MUECKUX 3aKOHOB, IPUHIIUIIOB U (OPMYI.

2. Kontponbublii Borpoc. Ha CTEKIITHHON MIACTUHKE C MTOKA3aTeIeM MpeioM-
JICHUS CTEKJIA Ngpeyy JIGKUT LAIUHAPUYECKAs TUIOCKO-BBIMTYKJIas JIMH3A U3 Ta-
KOro ke crekia. Ha nMH3y cBepXy HOpMaJIbHO Ma/laeT CBET C JUIMHOM BOJIHBI A
(cM. pucyHoK). [IpocTpaHCTBO MEXy JIMH30M U IUTACTHHKOM 3alI0JIHEHO Cpe-
Joii ¢ moka3zateneM npenomiieHus N. UatepdepeHimonnas kapTuHa Ha0Ito-
JTA€TCsl B OTPAXXEHHOM CBETE C MIOMOILBbI0O MUKpOcKona. C OMOILBIO 3aKOHOB
¢busnk 00bSICHUTE, KAaKOH BUA UMeEeT KapTHHA nHTepdepeHIMoHHbIX noioc. [Tonyunre hopmyibl
JUTSL TOJIMHBI 3TUX TOJIOC ¥ C UX MOMOIIBIO O0BSCHUTE, YTO MPOUCXOJUT C TOJIIMHOMN 3THX MOJI0C
10 Mepe yAaleHHs OT LeHTpa KapTUHBI. OTBET 000CHOBATH.

3. Konrtponpaslii Bonpoc. M3BecTHO, yTO AMdpaKmoHHas KapTHHA OT HEMPO3PAaYHOTO TOHKOTO
peaMeTa COBIalaeT ¢ AMPPaKLIMOHHON KapTUHOM OT IPOPE3H B HEMPO3PAYHOM KpaHe, UMEIOLIEH
Ty e (hopMy U pa3Mepbl, YTO U HENIpo3pauHblid peamMeT. [Ipeoxkure Ha STOM OCHOBAHUU CIIOCO0
TOYHOTO U3MEPEHHUS TOJILIMHBI YEJIOBEUECKOI0 BOJIOCA ONTHYECKUMH MeTonaMu. Hapucyiite kap-
TUHY SKCIIEPHUMEHTA U IPUBEIUTE (POPMYIIBI ISl pacyeTa TOJIIIHUHBI BOJIOCA.
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4. KontposbHblil Bonpoc. TodeyHblit HCTOYHUK S MOHOXPOMAaTHUECKOTO CBETa
C JUIMHOM BOJIHBI A HaXOJUTCS HAa PaCCTOSTHUM @ OT HEMPO3PayHO MJIOCKOI
IIperpajsl ¢ IPOPE3aHHbIM B HEM KPYIVIBIM OTBEPCTUEM paauyca I, a mapai-
JeNbHBIN 3KpaH 3aKperuieH Ha paccTosHuu L 3a mperpajioi, mpuyem r <+/LA .
[Tpu u3MeHeHnn paccTosiHUS & OCBelleHHOCTh Touku O dKpaHa (Jiexarei, Kak
Yl HICTOYHUK CBETa S,Ha OCH OTBEPCTHUS) TO CTAHOBUTCS OOJIBLION, TO yMEHBIIIA-
etcs 10 Hyi1s. C MOMOIIBIO 3aKOHOB (DU3KKH MOITyYHTe (OPMYITY ISl TAKOTO PACCTOSIHUS 8, HAauu-
Hasl ¢ KOTOPOI'0 OCBEIEHHOCTh B Touke O nepecTaér “MUraTh’ W HauMHAET HENPEPbIBHO YMEHb-
matecsi. O0bsacHuTe Bam BeIBOI. B Kakyro cTOpOHY Hal0 ABUraTh HCTOYHHK CBETA S, U3MEHSSA
paccrosiHue 8, 4TOOBI MOJYYUTh MOHOTOHHOE U3MEHEHUE OCBEILEHHOCTH — BJIEBO WM BIIpaBo? OT-
BET 00OCHOBATh.

5. KonTposbHsIii Bonpoc. J[Ba 0iMHAKOBBIX MoJisipor/a (3TO TOHKAs MPpOo3pavHast IJICHKa-
HOJISIPU3ATOP, IPOITYCKAFOLIAs IFIOCKOIOJIIPU30BAHHBIN CBET) PACIOJIOKEHBI TaK, YTO HE MIPOITYC-
KaloT IaJaloluii Ha HUX JIy4 €CTECTBEHHOIO COJTHEYHOIO CBETa C HHTEHCUBHOCTHIO |, 1 pacmo-

JIOKEHHBIN 32 MOJSIPOUIAMH JIETEKTOp He (pukcupyeT cBera. BrIckakuTe cBO€ MHEHUE O TOM, MOXK-
HO JIY, HE JOTPAaruBasch 10 3TUX MOJIPOUIOB, IOMECTUTH MEXIY HUMH TPETUH MOJIAPOU] TaK,
9TOOBI CBET BCE XKe rnpouien B 1eTekTop? [IpuBeaure 000CHOBaHHbBIE apryMEHTHI B ITOJIb3Y BO3-
MO>KHOCTH MJIM HEBO3MOXKHOCTH IIPOIyCKAaHMs CBeTa. Eciu BCe K€ 3TO BO3MOXKHO, NIPEAJIOKNATE
croco0 pa3MemIeHus! TPETHEro MOJAPOHIa TaK, YTOOBI MPOLISAIINN B IETEKTOP CBET MMEJ MaKCHU-
MaJIbHYI0 HHTEHCUBHOCTb U HAIUTE BEIMYNHY 9TOM MaKCUMAJIbHOM NHTEHCUBHOCTH.

6. KonTpounbHslii Borpoc. C MOMOIIBI0 peocTaTa Ha KOHIIaX METaNTNYeCKO- T{-E A
TIPOBO,

ro npoBoja ;uiuHbI | ¢ quamerpom d co3maHa pa3HOCTh MOTEHIHATOB AP PoBo ; td

(cm. pucyHoK). Kak n3MeHHTCS TeMIepaTypa IMOBEPXHOCTH MPOBO/IA, KOTO-

PYIO MOKHO CUMTATh a0COJIFOTHO YEPHBIM TEJIOM, €CJIH JIMHY | IpoBoJia YBEIUYUTh B IBa pa3a, He
MeHsist BenmuuuHbl d u A@ ? OTBeT 000CHOBATH M OJATBEPIUTH (OPMYJIAMH.

7. KontposbHblii Boripoc. OJIUH U TOT K€ UCTOY-
HUK CBETa C YaCTOTOM V OCBEMIAET KaTObI IBYX
BaKyyMHBIX GotodnemenToB “1” u “2”, nzobpa- v
JKEHHBIX Ha JIEBOM pUCYHKe. BonbTammepHsbie xa-
PaKTEPUCTUKHU BOSHUKAIOLIETO MPU ATOM B LIENTU
¢doroToka | moOKa3aHbI HAa MPAaBOM PUCYHKE, T1e KpuBble “1” 1 “2” COOTBETCTBYIOT MOAKIIOYECHUIO
dotoanementoB “1” u “2”. Mcnonb3yst 3akoHbl hoTodPdekTa, onpenenure Kakoi u3 KaToJa0B UMe-
eT OoJIbIITyI0 paboTy BBIXOJIAa ¥ HAWIUTE BETMYMHY OTHOIICHUS PabOT BBIXOJa 3TUX KaTOJOB IPU

~2Up -Up |

hy
YCJIIOBUH, YTO U0 = 4— , TC h — IIOCTOAHHAasA HJ’IaHKa, € — BCJIMYUHAa 3apsgaaa BJICKTPOHa. OTBeT
e

000CHOBATH COOTBCTCTBYIOIIIMMU BBIYUCIICHUSAMMU.

. Kontpoipneii Bonpoc. @otoH “1” ¢ 4acTOTOM Vo HMCIBITHIBACT paccesiHuEe Ha

8.K D 1

yron 0 = 60 Ha nepBOHAYAIBLHO MOKOSMIENCS YAaCTHUIIE C MACCOM M, IIpeBpalIasich B 1 {0
o i [AVAVAVAVAURSERL_J L

paccesiHHbIN GoToH “2”. Mcnonb3ys nocrosiHuyto [Tnanka h u ckopocTs cBera c, Vo m

oTpeieNIuTe BEIMYUHY SHEPTUH, KOTOPYIO (DOTOH IepeacT yacTHile M mocie co-
ynapenusi. OTBeT 000CHOBATh U MOATBEPAUTH BEIYHCICHUSIMHU.

9. KoHTposbHBIN BOmTpoc.MUKpOUYACTHUIIA C MACCOM M HAXOAUTCS B OJTHOMEPHOM IM0- Ulx)
TEHIIUAITBHOH SIME MPSMOYTOIBHOU (HOPMBI C OECKOHEYHBIMU CTEHKaMHU IITUPHUHEI d,
IPUYEM COCTOSIHHE MUKPOYACTHUIbI OITUCHIBAETCS BOJIHOBOU (PyHKIIMEH

Y= AD(( a-— X) , TIe A - HOpMUPOBOUYHAsi KOHCTaHTa. [loicTaHOBKOI B cTallmOHApHOE
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2
?j (4 +2h—r2n(E - UO)(/I =0, roe U, =0 BHYTpHU SIMBI, JIETKO IIPOBEPUTH,

yto E 6y,I[CT 3aBHUCETh OT KOOPAMHATHI X, XOT:A 3TO HE TaK, U 4YaCTHUILIA MOXXET UMETh TOJIBKO OT-
2,2

ypaBuenue llpenunrepa

JieJIbHbIE AUCKPETHBIE 3HAaUEHHs OJIHOM sHeprun: E = =const,rne n=1,2,3,.. [Ipoana-

2ma’

JTU3UPYHUTE PUYMHY ITOTO TapaioKca U MPEIOKUTE CBOIO BEPCHIO OOBSICHEHHSI BOSHUKIIETO MPO-
tuBopeunsi. OTBeT 000CHOBATH U MOATBEPAUTH MOAXOIAIIMME (PU3NICCKIMH 3aKOHOMEPHOCTSIMU U
dbopmynamu.

10. KonTpomabHsiil Borpoc. Bo30ykaeHHbIN aTOM BOJIOpOIa UCITYCTHIT (DOTOH, OTHOCSIIITUICS K
CHeKTpajbHOM cepun banbmepa. OLeHnTe BO3MOKHOCTD TOTO, YTO B JAJIBHEHIIIEM 3TOT aTOM HC-
mycTUT (POTOH CBETa B BUAMMOM Y€JI0BEUECKOMY TJ1a3y 4acTH ONTUYECKOTo crekTpa. Onpenenure
BO3MOXKHBIN MHTEPBAJ JUIMH BOJIH JabHEHIIEro u3inydeHus. OTBeT 000CHOBATh U MOJATBEPIUTD C
MOMOIUIbIO (GU3UYECKUX 3aKOHOB U (OPMYIL.

11. KoHtposbHblii Bompoc. B Bo30ykIIeHHOM aTromMe BOAOPO/a AIIEKTPOH MEPEXOIUT ¢ OOPOBCKOMA
OpOUTHI, COOTBETCTBYIOIIEH TPETheMy BO30YKICHHOMY COCTOSIHHIO Ha OOPOBCKYIO OpPOHUTY, COOT-
BETCTBYIOIIYIO BTOPOMY BO30YXIEHHOMY COCTOSIHUIO, UCITYCKasi (DOTOH ¢ JUIMHOW BOJHBI Aq. C 110-
MOII[bIO 3aKOHOB U (POPMYJI aTOMHOU (PU3UKH OMPEACTUTE OTHOILICHUE Ap/A1, TJE Ay — MaKCUMAJIb-
Hasl JUTMHA BOJHBI ()OTOHA M3 CIIEKTpalibHOU cepur bambmepa. OTBET 000CHOBATE.

12. KonTpoabHbIi Bompoc. MiMeronuiics paarnoakTUBHBIN 00pa3ell COACPKUT HeCTaOMIIbHBIC sIpa
JIBYX pa3HBIX M30TOIOB: sJIpa MEPBOTO U30TOINA UMEIOT EPUOJI TOTypaciaaa, paBHblid 1 MuHyTe, a
A7pa BTOPOIro U30TOMNa — EepUOJ IOIypacnajia, paBHbeli 2 MUHyTaM. AHaJIN3 IOKa3all, 4To B MC-
XOJIHBIII MOMEHT BpeMeHH oOpaser] Ha 89,89% cocTouT u3 sinep nepsoro uzoromna u Ha 11,11% w3
s7iep BTOPOro u3oromna. J{jist mpoBeeHns SIKCIEPUMEHTa HEOOXOJUMO, YTOOBI UUCIIO sIJIEp KaX10To
u30TONa B 00pasiie OpU10 OJMHAKOBBIM. OIIEHUTE BOZMOKHOCTB TOTO, UTO CITYCTSI HEKOTOPOE BpeMs
YHCIIO SAAEp JIBYX JAaHHBIX U30TOIOB B 00pa3le cpaBHsieTcs. Eciin 3To BO3MOXKHO, TO 4epe3 Kakoi
IPOMEXYTOK BpEMEHH 3TO Ipou3oiaer? OTBeT 000CHOBATh U MOATBEPAUTH (POPMYIIaMHU.

4. OueHo4HbIe cpecTBA (OLeHOYHbIE MATEPHAJIBI) 1J15l TPOBEAEHUSI IPOMEKY-
TOYHOM aTTecTAlUH 00y4aIOUIUXCs (3aUUTHI KyPCOBOii padoTsl (MpoeKTa)) 1no
aucuumae (MoxyJIro)

3aHATUS yKa3aHHOIO THIIA HE IMPEeIyCMOTPEHbI OCHOBHOW INpodeccuoHanbHON 00pa3oBa-
TEJIbHOHU IIPOrPAMMON.



