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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 aTTeCTallMy 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)

Ipumep: TlepedyeHb KOHTPOJIbHBIX 3aJaHUI H (WJIH) BONPOCOB /IS OLeHKH COPMUPOBAHHO-
cti komnereHnun OITK-1 (koHTpoIMpyeMblit HHANKATOP AocTHKeHus KomneTrenuu OITK-

11)
1. Ha pucyHke n3o0pakeHa IuiocKkasi KpuBasi, HazbiBaeMasi KJIOTOUI0# (criupa- y
abt0 Koprro). Touka A IBHIKETCS BJOJIb 3TOW KPHBOM B HAIIPABICHHUH, yKa3aH-
HOM CTPEJIKOH, C TIOCTOSHHOM 110 BEJIMYUHE CKOPOCThIO. IIpu 3TOM BennunHa eé A
IIOJIHOTO YCKOPEHHUH: a) paBHa HYIIO; ) =
0) MOCTOSIHHA W HE paBHA HYJIIO;  B) YBEIMYUBACTCS;  T) YMCHBLIACTCS, 6

2. Yactuia JBIDKETCS TO KPUBOJMHEHHOW TPAaCKTOPUHU C IOCTOSIHHBIM 10 BelM4nHE (MOJYIIO)
HOPMAJIbHBIM yCKOpeHHeM. [Ipu 3TOM oOka3bIBaeTCs, YTO pajgnyC KPUBHU3HBI TPACKTOPHUHU B MECTE

HAXO0X/ICHHS YaCTHIIbI BO3PACTAET CO BpeMEHEM t 10 ClieyIolIeMy 3aKOHY: R(t) = const¥’. Yka-

JKUTE TIPABWIbHBIN TpaduK 3aBH- |V v v \4 \ v
CUMOCTH BEIIMYMHBI CKOPOCTHU ; y / \ / / ;
9acTHUIIBI OT BpeMeHH! {:

P a) 6) B) r) 1) €)
3. MarepuanpHas Touka M nBrkercs mo mapabdose \
(puc.1) B HanpasieHUy, yKa3aHHOM cTpenkamu. [padgux 4 U Puc2
U3MEHCHHS BETHYUHBI (MOIYyJIs1) €€ CKOPOCTH MPHUBEICH Puc.1 \\//
Ha puc.2. Ha puc.1 nmokazano nojoxxeHue To9ku M B Mo- M Tt

_ HarnpasneHue ’
MEHT BpeMeHHU ts. VKaxq/ETe Ha 3TOM PUCYHKE HalpaBJje 1 BIDKEHIS ty th ta
HUE CHJIBI, ICHCTBYIOMIEH Ha TOUKY M B 3TOT MOMEHT
BpeMeHH t3: a) 1; 0) 2; B) 3; r) 4,
4. Ha Teno, nMeBlIeE UMITYJIBC P B TE€YEHHE OYEHb KOPOTKOI'O BpEMEHM At JEMCTBO- o —>5
120°

Basia cuiia Oosbiias cuiia F . [Tocine okoHYaHus AEWCTBUS CUIIBI TEJIO JIETUT MO/ yI- 2
nom 120 k HaNpaBJIEHUIO TEPBOHAYATBHOTO JBUKCHHUSI C UMITYJILCOM, BEIHYMHA KO-
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TOPOTO paBHA BEJIMUYMHE IEPBOHAYAILHOTO UMITYJIbCA TENa: | F)'| = | f)| . Ilpu sTOM BeTMUMHA UM-

MyJibca JICHCTBOBABIICH Ha TEJIO CHITBI ‘FAt‘ OyneT paBHa:

a)0;  6) ptgl2@; B) pcos126; 0)pl2;  n)p; e) psin12@; x) 2p;

5. U3 s)xectu BhIpe3aiv TPU OJIMHAKOBBIC JETAIA B BUC dJI-
O
nurnca. J[Be neranu pa3pe3anu Ha YEThIPEe OJJUHAKOBBIC YACTH. ™ ] li-.

3areM Bce 4acTH OTOABUHYJIM APYT OT APYyra Ha OJMHAKOBOE
paccTosiHUE U PacCTaBUIN CUMMETPUYHO OTHOCUTEIIBHO OCH /SN ]

OO’ (cm. puc.). BeibepuTe nmpaBrIbHOE COOTHOIIEHHE MEKTY 8_5 s >
MOMEHTaMU WHEPIHH TUX AeTalieil orHocutensHo ocu OO I I, I3

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

I') HE XBaTaeT JaHHBIX;

6. ToHkwMii 00py4, TUCK, AP C OJUHAKOBBIMU paanycamu R u s p bR s m
TOHKHUH CTepKEeHb UTMHBI 2R MMEIOT OAMHAKOBBIE MacChl M U ) @ R @|_>=2R=‘

BPAIIIAIOTCS BOKPYT OCeH CUMMETPHH, IIPOXOISIINX Yepe3 1eH- |
TPBI Macc 3TUX Tel (CM. pUCyHOK). [Ipu 3TOM MOMEHTBI HM-

MyJIbCa BCEX TeJ MPH BPAICHUH OJMHAKOBBI. HaMMEHbBIITYIO YIIIOBYIO CKOPOCTh BPAIIICHUS HMEET:
a) oOpyd4; ©O) IMCK; B)Iap; T) CTEPXKEHb; 1) YIIIOBBIC CKOPOCTU BCEX TEJ OJMHAKOBBI;

7. Hunmuanp maccel 2M u paauyca R MoxkeT BpamaTthest 6€3 TpeHUs: BOKPYT TOPU30H- 2m
TaJbHOM 3aKpEIUIEHHOM ocH, Tpoxoasiiei yepes ero nentp 0. K koHmam HutH, nepe-
KUHYTOU 4epe3 MUWIHHIIP, IPUKPETUICHBI TPY3bl ¢ MaccaMu M U 3M, KOTOpBIE ABMXKYT- A
Cs TIOJ IEWCTBUEM CHUJIBI TSKECTH. Y CKOPEHHE CBOOOAHOTO MaeHus paBHO (. CHIIBI
HATsDKEHUS HUTH Pa3IMYarOTCs ¢ Pa3HbIX CTOPOH nuiauHapa Ha Benmunny AT . Cuna, ¢
KoTOopoii onopa O neiictByer Ha LMMHAp, paBHa N. HUTh He pockalib3bIBaeT Mo Mo- v
BEPXHOCTH HWIMHAPA. MIcroyib3ys IpUBEAEHHBIE JaHHbBIC, YKAKUTE MPABUIIBHOE BBIPAKEHUE IJIsI
BEJIMYMHBI YCKOPEHUS Ipy3a 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. BennunHa MOMEHTa UMITYJIbCA CITyTHHKA MAacChl M, ABMKYILETOCS IO KPYTroBOM \

TpaekTopuu paauyca R Bokpyr mianets I1, paBua L. Ilpu 3TOM BenauurHa CHIIbI rpa-
BUTAI[MOHHOTO TPUTSDKEHUS, CO CTOPOHBI IIJIAHETHI paBHA!

2% L 12 L2 J2L

Vo V5 Pwr Dar Ve J—

) HET MPABUJILHOT'O OTBETA;

9. C ropk#, ¢ OJHON M TOW e BBICOTHI N, CKaThIBarOTCS 03 MPOCKAIb3bIBAHUS IIap, IUIHHIP U
TOHKHI 00pydY (TOHKOE KOJIBIIO), HMMCIONINE OJMHAKOBBIE MACChl M OJMHAKOBBIC PaHyCHI.
ITepBoHauanbHO Ha BbicoTe h Bee Tpu Tenma MOKOMINCh. MeJIeHHee BCeX € TOPKH CKATHTCS:

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

10. ITo TOpM3OHTAIBLHON TMOBEPXHOCTH 0€3 MPOCKAIB3bIBAHUS CO CKOPOCTBIO V  m VMg
KATUTCS [Iap ¢ Maccoil M, a TakKe CKOJIB3UT C TOM e CKOPOCThIO V Iaitba Toi Q= [=
e Macchl M. Bo CKONBKO pa3 KUHETHUYECKas SHEpPrus mapa OoJbIle KUHETHYECKOW SHEPrHH
manos?

a) B 2,5a3a; 0) B 2 paza; B) B 1,75pas3,; r) B 1,5pa3; n) B 1,4pas3; e) B 1,25pas;
’K) OHM PaBHBI,  3)IUIs OTBETa HAJ0 3HATH PAJNYC IIapa;



11. Mumo HEeOABMKHOTO HaOMIOAaTeNst Ha 3eMiie ¢ OOJIBIIONH CKOPOCTHIO, PaB- — (e
noit v=2-16 wm/c, nposeraeTr pakera. KOCMOHABT B pakeTe fep)kajil CTepXKEHb -  _— i% o=
Hbl | TIapasIensHO IBMKEHUIO pakeThl U moBepHyIt ero Ha 90°, HanpaBuB miep- E

NCHAUKYJIIAPHO ABUKCHUIO PAKCTHI. I[J'HI Jej0BeKa Ha 3emiie AJINHA CTCPIKHS I10-
cite 3Toro Oyaer paBHa (¢ — CKOPOCTh CBETa B BaKyyMe):

a)l; 6)I/(1—\/1—v2/02); p) IQ1-v¥/c?; )1/ \1-v?/e?; ;[)I[él—\/l—vz/cz);

12.Ha pucynke n3o0paxeHa 3aBUCUMOCTh TEMIIEPATYPhl OT JIaBJICHUS JIJIs1 3aJIaHHON T
Macchl raza. [Ipoliecchl HIyT B HAallpaBJICHUH, YKa3aHHOM CTpelikamMu. Bo3MOXKHBI clie-

JyIOIIHe mporecchl: 1) n3obapuueckoe HarpeBanue; 2)M300apHUeCKOe OXJIakKICHNUE, P
3) H30XOPHYUECKOE YBEIUUCHHUE MaBICHUs; 4) M30XOPHUECKOE YMEHBIIICHUE JTABJICHUS,

5) u3oTepMuUecKoe ckaTHe rasa; 6) U30TEPMUUECKOE paCIIMpPEHUE ra3a. Y KaKUTe, KaKhe Mporec-

CBI U3 TIEPEUNCIIEHHBIX U300pakKeHbI HA PUCYHKE!
a)1,2,4; 6)1,2,3; 8)1,3,4; 01,25 11,26 3,45 x) 3,46 3)2 3,4

13. B Hauasne uaeanbHBIA ra3 UMEN JaBJICHUE p1, 00bEM V1, a €ro BHYTPEHHSSI SHEPrHs Obljla paBHA
Us. HekoTopslii mporiiecc MPUBOIUT 3TOT ra3 B COCTOSHUE C AaBICHUEM p2 = p1/3 1 ¢ 00bEMOM

V, = 2Vi. Ha kakyro Benmuunny AU u3MeHseTCsl BHYTPEHHSISI SHEPTHUs Ta3a U 3TOM Tpoiiecce?

a) AU = U3, yBenuumuBaercs, 0) AU = U, ymeHbI1aercs; B) AU = U4/2, yBenuuuBaercs;

r) AU =U,/2, ymenbIiraercs; n) AU = U,/3, yBenmuunBaercs; e) AU = U4/3, ymenbIaercs;
x) AU = 0; 3) HET MPAaBUJIHLHOTO OTBETA;

14. MonsipHbI€ TETNTIOEMKOCTH UeaTBHOTO Ta3a B mporeccax 1 — 2 m 1 —» 3 paBHBI P
C1 u C, coorBerctBeHHO. Mx oTtHOmEeHne Cq / C, =0, 75. Takum ra30M MOXeT 2%
3

OBITh (YKa)KUTE BCE MPABUIIBHBIC OTBETHI):
a) ammuak NHs;  0) kuciopon O;  B) a3oT Np; 1) yriekucibiii raz COy;
n) renuit He;  e) Bogopoxa Hy; ) JaHHOE yCJIOBHE HEBO3MOKHO;

15. Vkaxute GhopMysy I BEBIYUCICHUS MPUPAIICHHS SHTPOIUHU UACATHHOTO ra3a Mpu U300apHOM

: du _ pdV vC,dT
OXJIAXKICHUH a) —J‘?, 0) J'(dU + pdV), B) j?, r) '[Tp'
) j pdV; e) jd?u, ) HET MPaBUILHON (OPMYIIBI,

16. Kakue 13 MpuBEACHHBIX HUXKE YTBEPXKICHHIA OTHOCSTCS KO BTOPOMY HaYally TEPMOJINHAMHUKHI
(ykaxkuTe 1Ba MPaBHIbHBIX OTBETA)?

a) OOpaTHBII MUKINYECKUI MPOIIECC BO3MOKEH, €CJIM BHEIIHUE Tejla COBEPIIAOT paboTy HaI pa-
00YMM TEJIOM TEIUIOBOW MAIIHHBI,

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

B) V3MeHeHre SHTPONMH HIEAILHOTO Ta3a TIPY ToNydeHnr uM Terwiotei 0Q pasuo dS=0Q/ T,

r) OHUM U3 pe3yIbTaTOB MPOUCXOISAIINX B TEPMOIUHAMUYECKON CHCTEME MPOIIECCOB MOXKET OBITh
nepeaava TEIIoThl OT XOJIOJHOTO Tella K HarpeToMy;

1) B mporeccax, mpoucxoasimx B 3aMKHYTOMH CHCTEME, SHTPOITUS YObIBaTh HE MOXKET;

¢) Pabora, mpou3BeieHHAs 3a [UKJI PA00YHM TEJIOM TEIJIOBOW MAIIIMHBI, BCEr1a MEHbIIIE MMOTY4CH-
HOH 3a IIUKJ U3BHE TCIJIOTHI,
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17.Ha pucyHke npuBeieHsI JBa rpaduka GyHKIUN pacIpeeeHHs 110 £.0)

BEJIMYMHAM CKOPOCTEW MOJIEKYJI OJHOTO U TOTO K€ MICAIbHOIO ra3a npu

pa3HbIX Temneparypax. 7 — Temreparypa raza, S —Iuomaab moJ1 KpuBoi 1 A

rpaduxka. [IpuBeneHs! ciieayromue COOTHOLEHHS 0 Y

A)To=Ty; B)T<Ty B)Te>Ty; NS=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)b,I; x)B,E; 3)B,/I;
n) B, T;

18. Ha pucynke npezacrasieH rpaduk GyHKIUH pacnpeaesnenus Makcsemia Mo-
JICKYJI UACAJIBHOTIO I'a3a 110 BCJIIMYNHAM CKOpOCTeﬁ. CpGI[I/I OTMCUYCHHBIX HAa HEM
CKOPOCTEH V; UMEIOTCS BEJIMYMHBI CPETHEH, CpeHEN KBaIpaTUIHON 1 Hanbosee

. 2
BEPOATHON CKOPOCTH MOJIEKYII ra3a. Be3pa3MepHoe OTHOLICHHE V3 D/4/ (V 2)

PaBHO: a) 0) \/7 B) r) \/7 ) 3T[’ e) \/7
K) \/% 7 3) \/g; W) IpYToii OTBET;

19. JlaBneHue ra3a, COBEPIIAOIIETO U30TEPMUICCKUN MTPOIIECC, YMEHBIINIIOCH B 2 pa3a. [Ipu aTom
CpeaHsist [UIMHA CBOOOAHOTO MpoOera MOJIEKYI rasa;

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

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

20.B noToke rasa, HarpaBJICHHOM IIPOTUB OCH Y, BEIMYWHA CKOPOCTH I'a3a PacTeT B IO- z 3
JIOXKHUTEIHHOM HaIpaBicHUH ocu Z [lepeHoC nMITysIbca HAPaBICHHOTO JBHKEHUS ra3a =
IPOUCXOJIUT: X

a) BIOJb OCH X;  0) MPOTHB OCH X; B) BJIOJIb OCH J;  T) IIPOTHB OCH y; 1) BJOJb OCH Z,

€) IPOTHB OCH Z, ) Apyrou OTBET;

21.Marepuan crepx-

T 7. Jof, Jq o Jol; Jq Jq
Hs1, U300pax )2 =7 | ; | : :
, PaXCHHOTO = kx "'/x \x \x : X /x
HAa JIEBOM PUCYHKE, X XX : : . . ; ; ; . .

X1 Xy X1 Xo X1 X X1 X> .XI] xlz X1 X
YMeEET BCIOJY OIMHa- a) 0) B) r) ) e)

KOBBIH, HE 3aBUCIIINAN

OT TeMIepaTypbl KO3PPHUIHUEHT TEIIONPOBOJHOCTH. KOHIIBI cTEpKHS MOAAEPKUBAIOTCA IIPU Pa3-
HbIX Temneparypax 71 = 400K u 7> = 300K. Ykaxute npaBuiIbHbIH rpad)uk 3aBUCUMOCTH BEJIH-
YHHBI IUIOTHOCTH ITOTOKA TEIUIA Jo OT PACCTOSHHS X BJIOJb €r0 OCH:

22.Ha pucyHke npuBeieHa 1uarpamma coctossaui BemectBa HoO ¢ kpuBbIME pas-
JieTia TBEpAOH, )KUAKON 1 Ta3000pa3Hoil (a3. Kakas Touka (MM TOYKM) Ha AHarpam-
M€ COOTBETCTBYET COCTOSTHUIO KUTISAIIEH BObI?

a)l, 0)2 B) 3, r)4; n)b5; e) 6; x) 7,  3)8; u) 9;
K)2u 3; n) lu 4,

Ilepeyenb KOHTPOJIbHBIX 3aJaHUI U (HJIM) BOMPOCOB IS OLeHKH ChOPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTHKeHUsI KomneTreHnuu OIIK-1.2)

Ipumep: TlepedyeHb KOHTPOJIbHBIX 3aJaHUIi H (WJIH) BOMPOCOB JUISA OLeHKH COPMUPOBAHHO-

ct komnereHuun OITK-1 (koHTpoIMpyeMblit HHANKATOP AocTHKeHus KomneTrenuu OITK-
1.2)



1. MarepuanbHast TOYKa ABMIKETCS TAK, YTO C TEUCHHEM BPEMEHU €€ KOOPAWHATHI M3MEHSIOTCS 110
3aKoHaM: X = X + 6 — 4°, y = 5°—4°+1,5% u 2= 4 + & — 2%, BorunciuTe MOXYIb CKOPOCTH MaTe-
PHATbHOM TOYKHM B MOMEHT BpeMeHH t = G c.

YCKOpPEHHUE U HOPMAIILHOE YCKOPEHHUE BO3PACTAIOT CO BpeMEHEM t 110 JINHEHHOMY 3aKO-

2. [lpu aBMKEHUN MaTEPUATHPHONW TOYKH MO KPYTOBOM TPAGKTOPUH €€ TaHTCHIIMAIbHOE
On -

Q\V
Hy. a; =constlt, a, =consti. [Ipn sTom BenmunHa TanreHca tg0 yriia Mexay BeKTo-

POM V CKOpPOCTH TOYKH U BEKTOPOM €€ MOJIHOTO YCKOPEHHs & OyJleT M3MEHSATHCS CO BpEMEHEM I10
3aKOHY:

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

3) TAKOC ABUKCHUE HCBO3MOKHO,

3. MatepuanbHas TOYKa JBMXKETCS BIOJIb KPUBOJIMHEHHON TPAaeKTOpHH, MPUYEM BEIHMYUHA (MO-
NyJ7b) CKOPOCTH 3TOW TOYKH MEHSETCS CO BpeMeHeM { 1o 3aKkoHy v(t) = At? - Bt+ C, rne

A B, C-nocTtossHHBIC BEIHMYUHBI, HE PaBHbIC HYJIO. B Kakoil MOMEHT BpeMeHU I BEKTOpP MOJIHOTO

B 2A
YCKOPEHUsI TOUKHU OyJeT MepreHaNKYIIpeH TPACKTOPUN? a)mpu t = A ; O)mpu t= B ;

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

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

4. Yactuna IBMKETCS BAOJIb OKPYKHOCTH C PaIuycoM 1 M B COOTBETCTBUU C YPaBHEHHEM
¢(t) = 2T[(t3 —24t% + 24t - 1%, rae ¢ — yroia B paguaHax, t —BpeMs B ceKyHaax. BenmnunHa TaH-

TeHIIHATBHOTO (KacaTeIbHOTO K TPACKTOPHUH) YCKOPEHHS YaCTHIIBI PaBHA HYJIIO B MOMEHT BPEMEHH
(B cexyHIax), paBHBIA:
a) 1, 0) 2; B) 3; r) 4; n) 6; e) 8; ) HET NPaBUJIBHOTO OTBETA;

5. Jluck paanyca R HaunHaeT BpamaThcs U3 COCTOSIHUS IIOKOS B TOPH-

30HTAJILHOM IJIOCKOCTH BOKPYT OCH Z, IIPOXO/SIIEN ITEPIEHIUKYISPHO bz, panfc®

€ro IUNIOCKOCTH YEPE3 €ro LEHTP. 3aBUCUMOCTb IPOEKLIUU YIJIOBOTO YyC- 2

KOpPEHUs OT BpEMEHH I0Ka3aHa Ha rpauke. B kakoil MOMEHT BpeMeHH 0

BEJIMYMHA (MOJIYJIb) TAHTCHIIUAIBHOTO YCKOPEHHS TOYKH Ha KParo HCKa oL \2“4\1 ] 6\7 81 19 b
JOCTUTHET MaKCUMaJIbHOW BETMUUHBI? VL

a) 1lc; 0) 6 ; B) 5¢; r) 4c;

6. Ha ¢usnueckoe Teno AelcTByeT cuiia. 3aBUCUMOCTh OT BpeMEHH €€ MPOoeK- F..H

MM Ha OCh X TOKa3aHa Ha puCyHKe. B HauanbHBI MOMEHT BpemeHu tp = 0 AR B
MPOCKIUSI MMITYJIbCa TeJla Ha OCh X ObLIa paBHa HyIi0. UeMy oHa Oyzer paBHa 0 /N
B MOMEHT t = 6¢? /214 16
a) Okr-m/c; ©0) 1xr-m/c; B)2xkr-m/c; r1)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. Tlo HaKJIOHHOM TJIOCKOCTH, O0Pa3yIOIIEH yroJl oL C TOPU30HTOM TSHYT 3a Ha-
MOTaHHYIO HUTb BJI0JIb IIJIOCKOCTH C cuiioil F mmimueap maccsl M u paanyca R
(cm. pucynoK). Lumuaap katutcs 6e3 mpockanb3biBanus. Ha Hero aeiicTByer

CUJIa TSDKECTH MG, cuila TpeHus Fr, ¥ cuiaa peakiuui N co CTOPOHBI IIIOCKOCTH.

I/ICHO.HB3y$I TOJIBKO MPUBCACHHBIC NAHHBIC, 3aAIIMIIIUTC BBIPAKCHUC JJI YTIIOBOTO
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YCKOPEHUS HUIMHAPA BOKPYT TOPU3OHTAIILHON OCH, MMPOXOJAIIEH uepe3 Touky kacaHus C LMIJIMH-
Jipa ¥ IJIOCKOCTH.

- i F +F,, —2mgsina - i
a) 8:3F 2mg sina . 6)e= D g . B)e= 4F - 2mgsina ;
4mR 3mR 3mR
F +F,, —2mgsina - i -
r) = ™D g M) e= 2F —mgsina © o) e= 4F - 2mg cosx ;
2mR 3mR 3mR

8. llIkuB paanyca R moseT BpamaThcsi 6€3 TpEeHUsI BOKPYT TOPU30HTAIILHON 3aKpe-
IUIGHHOW OCH CUMMETPUH, poxoseii uepes ero uentp 0. Uepes HIKUB MepeKuHyTa
HUTb, K KOHI[aM KOTOPOI MOABEUIEHBI ITPY3bl pa3HO Macchl. Macca MEHBIIIETO Tpy3a
paBHa M, a HUTH TSHET €ro ¢ CHION Ty = mg/2, rae g — ycKopeHue cBoOOOHOro najie-

Hus. Cuia HaTsSHKEHUsS] HUTH, AEUCTBYIOIIAsl Ha BTOPOM Ipy3 paBHa T, =3mg. Huts

JIBUKETCSI BMECTE C BPAIIAIOIUMCS 000/I0OM IIKHBA HE MTPOCKAIB3bIBasL. 3aMUIITUTE

YpaBHEHUS TUHAMUKHU BPAIIATeILHOTO U MOCTYMATEILHOTO JBMKEHHUS, C UX TIOMOIIBIO MTOTYIUTE
BBIPOKEHHE MOMEHTA UHEPLIUU IKUBA, 3alIMCAHHOE Yepe3 BEIMUMHBI MU R, 1 ykaxuTe nmpaBuib-
HBII OTBET.

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

9. INokosiuiics cTepKeHb MacChl M | JUTHHBI | c1ocoOeH BpaaThCsi BOKPYT 0
NEepIEeHUKYIApHON 3akperieHHol ocu OO’, mpoxoasiueil yepes ero ueHTp. B @’EA
IIPOTUBOIIOJIOKHBIC Kpas CTEPKHSA OJHOBPEMEHHO BPE3al0TCs MAJICHbKHUE IIJIa- ok 4 v
CTWJIMHOBBIE LIAPUKH C TEMH K€ MaccaMmH IM, JIETEBIIUE HABCTPEdy APYT APYTY C
OJIMHAKOBBIMHU I10 BEJIMUMHE CKOPOCTSIMM V IEPIEHIUKYISIPHO KaK CTEPXKHIO, TaK U K OCH Bpallle-
Hus. [llapuky npumnaroT K cTepKHI0. PaccunTaiiTe HA OCHOBAaHWHU ITPUBEIEHHBIX JAHHBIX YIJI0-
BYIO CKOPOCTb CTEPKHS C MPUIMIIINMU IIAPUKaMU Cpa3y MOCie yaapa U YKaKUTE OTBET:
Y 02 B Y Y 9% WY w2 o
3 2l 8l 6l 5l 5l 12 7l 10
J) APYroi OTBET;

10. /IBa mucka MOTYT BpamiaTbcsi BOKPYT OOIIei BepTUKAIBLHON ocH. BepxHuii quck Ol my,R,

¢ Maccoil M; u paxuycoM R; Bpamacs ¢ yriioBoil CKOpocTbo W; = W) U yraji Ha D,

HIDKHUH IUCK, UMEBIINH Maccy M, = 2my, paguyc R, =2R; u Bpamasmmuiics B ‘)R ®,
O'| M2, 11y

IPOTHBOIOJIOXKHYIO CTOPOHY C BABOE OOJBIIIEH yriIOBOH CKOPOCTBIO W, = 2W).

Jucku cnumnatorces. PaccuntaiiTe Ha OCHOBaHHUH MIPUBEACHHBIX JaHHBIX UX OOIIYIO YTIOBYIO CKO-
POCTh ¥ YKQ)KHUTE MPABHJIBHBIA OTBET:
a) w; 0) 70y9; B)5wW9; 1) 995 1) &9; e) 35 x) w5, 3) W3, wu)

17y 9; «x) 50/3; n) 70y5; M) OPaBUIBLHOIO OTBETa HET (IPHBEIHUTE €r0);

11. Toukuii crep>keHb MacChl M U JIHHBI | MOXKET coBepIaTh He3aTyXaroue KoJieOanus 0
BOKPYT TOPU30HTaJIbHOM ocH noaseca O, mpoxoasauien yepes kpail ctepxHs. B nientpe
CTEpIKHS MPUKPEIIJTICH MaJIeHbKU TPY3UK Macchl 3M. PaccunraiiTe HAa OCHOBaHHMH STUX
JAHHBIX BEJIMYMHY NEPUOAa MaJbIX KOJIEOaHUM TaKOro MasiTHUKA U YKaKUTE MPaBUIbHBIN
OTBET (g — YCKOPEHUE CBOOOTHOTO TTaICHHS): m,l

)21‘[/ 0) 21 /13 /13 r) 2T f7l n) 21 l; )2T[
5 17 .

x) 2T [—; 3) 2T |—; 1) HET MPaBUILHOTO OTBETa (IPUBEIUTE €r0);
99 129
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12.T'py3uk Ha IPYKHHKE COBEPIIIAET BEIHYKICHHbBIE BEPTUKAIBHBIC 3aTYXaIOIINE KOJIe-
OaHUs B BSI3KOM KUJKOCTH IO/ IEHCTBUEM BHEITHEH CHIION, MEHSIOIICHCS CO BpEMEHEM

110 TAPMOHUYECKOMY 3aKOHY: F, (t) =k COS((.ot) . Oka3bIBaeTcs, 4TO aMILTUTY/a CMellle-

HUSI TPY3MKa U3 MOJIOKCHUS] paBHOBECHSI MAKCUMallbHa IIPU YacTtote W= Db, a ammuryna
CKOPOCTH Tpy3UKa MaKCUMaJIbHA [IPU 4acToTe W= a, npuueM a = 4b. Paccunraiite Ha
OCHOBAHMU 3TUX JAaHHBIX BEJINYMHY KOA(PPUIIMECHTA 3aTyXaHus 3 COOCTBEHHBIX KOJIEOaHUN TaKOTO
NPYXHHHOTO MasTHUKA B HaHHOﬁ KHUIKOCTH U y1<a>KHTe NPaBWIBHBII OTBET:

a) b; 6)\/7 )—b r) 2b; )—b )\f )—Ob 3) \/5b;

0 B

13. Tlokosimrasicst yacTHIIa )KUBET 110 paciaaa BpeMs At. HemoasukHbIN HaOmoaaTens B Jabopa-
TOPHOM CHCTEME OTCYETa 3aMETHJI, UTO TaKas e YaCTHUIIA, JIETAIIAasi C OFPOMHON CKOPOCTBIO, pac-
najgach cycTs Bpems 3At mocie oOpazoBanus. OnpenenuTe U YKaKHUTE, YeMYy paBHA PEISTHBHUCT-
CKas T0JIHAs HEPIus 9TOH 4acTullbl, eciu e€ sHeprus nokos pasHa E; . =6 n/lx ?

a) 12u/lx; 6)9u/lx; B) 6J3 ullk; r)54n]K; n) 18n)x;  e) 27 uJlx;

) HET MMPaBHILHOTO OTBETA;

b; J) HET MPAaBHJIBLHOTO OTBETa (IPUBEIHUTE €r0);

14. VineanbHbIi Ta3 HAXOAUJICS B cocye noa nmopuHeM. [lopiiens cxanu, yMeHbIIUB 00BEM COCY-
Jla B 2 pa3a Mpu HEM3MEHHOMN TeMIIepaType, | IPU 3TOM BBIIIYCTHIIM U3 COCY/Ia TIOJIOBHHY MacCChI
HaXOJIMBIIETOCs TaM ras3a. Kak mpu 3ToM U3MEHHUIIOCH JJaBJICHUE ra3a, OCTABIIETOCs B cocyie?

a) YBEIUYMIIOCH B 4 pasa, 0) yBenMumIoCch B 2 pasa; B) YMCHBIIWIOCH B 4 pa3a;

') YMEHBIIMIOCH B 2 pa3a; 1) yBETHUMIOCH B 16 pas; €) HE M3MEHUJIOCH,

) yMeHbIIHI0Ch B 16 pa3;

15. Kak u3MeHUuTCs IaBlieHUE rasa, €Clid yBeIMIUTh ero 00beM B 4 pa3a B Ipoliecce, P KOTOPOM

COOTHOINICHUE MEXTY TEMIIEPaTypoil 1 00BEMOM Ta3a TZ/V = cons:

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

16. UneanbHerii ra3 coBepmaet npomece 1 — 2 - 3, n300pakeHHBIN HA JUarpam-
Me P-V,rae Po =4p;, Vo =2V, V3=3V}, p = 10°1a, Vj =1 autp. 3a Bpems 3T0-
r'o MpoIecca BHYTPEHHsIS YHEPTUA raza ymeHbiaercs Ha Benuuuny 150 [Ix. Kakoe , ,
TEILJIO MOJy4YaeT ra3 3a Bpems nporecca 1 - 2 - 3? N Vs
a) 150/x; ©6) 200/x; B) 250/x; r) 300/x; ) 350/1x; ¢) 400/ x; x) 450/ Tx;

3) IPYroi OTBET;

17.Ha pucynke npeacTaBieH IpsIMOM MK TETUIOBOM MaIlIMHBI B KOOPAMHATAX

T - S, rne T — TepMoauHaMuueckas TeMneparypa, S—3HTpoOnus. Y KaKUTe ydacT-
KM, HAa KOTOPBIX TEIJIOTa MOCTYyIMAaeT B padouee TelI0 MAallMHbI OT HarpeBarelnel, u
YUYacCTKH, i€ TEIIOTa OTAAETCS XOJIO0JUIbHUKY:

a) 12, 23 —1ocrynaer; 34,41 -otnmaercs;

0) 12, 23, 41 -focrymaet; 34 —ormaercs;

B) 12, 41 —ocrymaer; 34 —otmaercs; r) 23 —mocrynaer; 41 —oTnmaercs;

18. [laBnenue Bo3ayxa B atMocdepe ¢ Temreparypoil 77 yMEHBIIUTCS B 2 pa3a, €clid NOJHATHCS Ha
BBICOTY (L -MOJISIpHAst Macca Bo3ayxa, R — yHuBepcasibpHas ra3oBasi IIOCTOSIHHAS):
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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. B aByX 3aKpBITHIX COCyAaX C OMHAKOBBIM 00beMOM Vi = Vo TIpH OJIMHAKOBBIX
temneparypax 71= T»> HaXOJsATCsS pa3HbIC Ta3bl: B IEpBOM (JieBOM) cocyae — 1 moib
merana CHy ¢ MossipHO#t Maccoit 1y = 161/Mos16, BO BTopoM (IipaBoM) cocyae — 8
MOJIEHi Teust ¢ MOJIIPHON Maccoii [ = 4 1/Moib. Yemy pasao otHomenune AN;j/AN,

YHClia COYAapeHUN MOJEKYJ C OAMHAKOBBIM YUYACTKOM CTEHKH C IJIOMAAbI0 AS 3a 0TMHAKOBOE
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. JlaByienne raza, COBEpIIAIONIETO H30TEPMUUYECKHH MPOIECC, YBEIUYUIOCh B 2 pa3a. [Ipu aTom
CpeaHsist JUIMHA CBOOOAHOTO MpoOera MOJIEeKyI rasa.

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

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

21. CrepxeHb, n300pakeHHBIN Ha HIDKHEM PUCYHKE, COCTOUT U3 TPEX T
yacteid A, B u C u3 pa3HbIx MaTepuanaoB ogHOTo ceueHus. Ha BepxHem

pHUCYHKE M300paxeH rpaduK 3aBUCIMOCTH TEMIIEPATyphbl BHYTPH N
CTepHS T OT KOOpJMHATHI B YCTAHOBHUBIIIEMCS TEIIJIOBOM IpOIIECCE.
PaccuunTaiiTe Ha OCHOBaHMH JAHHBIX U3 TpaduKa BO CKOJIBKO pa3 OTIIH- =i
YAEeTCsl CaMbIii OOJIBIIION U CaMbIil MAICHBKHUIN KO3 MUIIUESHT TETIONpPO-

BOJHOCTH U3 TPEX MATEPUAIIOB &Ep o , @ Ol A | B | C | X

Ty

IlepeyeHb KOHTPOJIbHBIX 32 JaHUI H (HJIM) BOMPOCOB JUIsA OLeHKH COPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP HJocTHKeHUsI KomneTeHnuu OIIK-1.3)

IIpumep: llepeyeHb KOHTPOJIBHBIX 3aJaHMil ¥ (MJIH) BOPOCOB /sl OLIEHKH c(hOPMUPOBAHHO-
ct komnereHuun OITK-1 (koHTpoMpyeMblit HHANKATOP AocTHKeHus KomneTenuu OITK-
1.3

1. CrosBmIas aBTOMalnInHa HAYMHAET ABUTATHCS C yCKopeHueM d . [lepBbIii Ha- il
OnroaTeNb CYMTACT, YTO MPUUUHON ITOTO SIBISETCS TPEHUE KOJIEC O MOBEPX- ﬁ‘%
HOCTb JJOPOTH, MIOCKOJIbKY JPYTUX CHJI, TSHYIIMX aBTOMOOMIIb Briepesa HeT. Bro-

poii yBEpPEH B TOM, UTO TPEHUE MOXKET TOJILKO 3aTOPMO3UTH JIBUKEHHUE aBTOMOOMIIS,, HO HUKAK HE
YCKOpUTh. BrickakuTe CBOE MHEHHE O TOM, KTO U3 HabtonaTenelt mpas. OLeHuTe polib TPEHUS KO-
Jec o0 Jopory: OyaeT OHO MPUYUHON YCKOPEHHSI W 3aMeyIeHus] aBToMoouisi. OTBeT 000CHYITE C
MOMOIIBIO (PU3HYECKUX 3aKOHOB U (hOPMYI.

2. B arTpaknuone 4enoBeK JOJKEH OTBECTH TsDKEIIBIH I1ap, TOIBEIICHHBINA Ha IITHY-

pE€ ¥ TOJIKHYTh €ro TakK, 4TOOBI BO BpeMs BO3BPATHOTO JABMXKCHHUS [Iap COMIT KETIIto,

CTOSIIYIO TIPSAMO IO TOYKOM, B KOTOPOH IIHYpP MOABEIICH K MOTONKY (Tepe Ker-

JIeH CTOUT MPETSITCTBUE, HE TMO3BOJISAIONIEEe COUTh € TpsMbIM yaapoM). OLIeHUTh ™
BO3MOKHOCThH COMTH IIIAPOM KETJTI0 B TAKOM aTTpakinuoHe. Kak ciemyer Toakarh

map? OTBeT 000CHYITE ¢ TOMOLIBIO PU3UIECKUX 3aKOHOB U (POPMYII.

o= - —————
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3. ®ytOonucT ObET MeHanbTH. B MOMEHT yaapa Hora ¢pyTdonucTa UMeeT CKO- .
pocCTh V, a Macca ObIOILEH 10 MYy HOTH BO MHOT'O pa3 00JIbIlle MacChl Ms4a. /ﬁl &) X—&
[Ipennoxute cmoco0, TO3BOJSIONINN C TOMOIILI0 3aKOHOB MEXaHUKH HAUTH '
CKOpOCTh Msua I0CJIe yapa U HalAUTe 3Ty CKOPOCTb.

4. ImeeTcst METAIUTHYECKHUI CTEPKEHB, KOTOPBIH MOKHO TTOJIBECUTH 32 KPIOUOK
Ha KOoHILE. JIMHEeHKu 1o pyKoi HET, HO UMEKOTCSA Yyackl. [Ipemioxure npouenypy
orpezeNieHus JJIMHBI CTEPKHS C TTOMOIIBIO UMeromuxcs yacoB. O6ocHyiiTe
PEIOKEHHYIO TTpoLeaypy hopmynamu, MO3BOSIFOIIMMH BEIYHCIUTE TPEOYEMYIO ITTHHY CTEPIKHS.

5. Ha o0on xosneca co cnumiaMy ¥ Ha 000/ CIIJIOLTHOTO TMCKA TOTO K€ pajnyca
R u Toii ke Maccel M HaMOTaHBI HEBECOMBIE HUTH, K KOTOPBIM IPUKPETICHEI
OJIMHAKOBBIE IPy3bl Maccoit M. M koseco, M TUCK MOTYT BpaIlaThCsl BOKPYT
TOPU30HTAIEHOHN 3aKPEIUICHHOM OCH CHMMETPUH 0e3 TPEHUS U IIepBOHAYaIIb-
HO TIOKOSITCS, @ TPY3bl HAXOISTCS Ha OJMHAKOBOM BbicoTe N Has mosioM.
Ouenure, Kakoi U3 TPy30B OBICTpEE YIAAET HA IIOJI TIOCIIe Hadaa JIBHKCHUS.
OTtBet 000CHY#TE C MOMOIIBIO (PU3MUECKUX 3aKOHOB U (POPMYIL.

6. [llapuk, moABEICHHBII Ha HEBECOMO NMPYXHHKE COBEPIIAET BEPTHUKAIbHBIE KoJieha-
HUS B IVIMLEPUHE. Y TBEPAKIAETCs, UTO MOCIIE TOT0, KaK B INIMLEPUH 100aBUIN BOLY, a
IIAPUK MTOBECUITH HA APYTOM MPYKUHKE C MEHBIIECH KECTKOCTBIO, OH MepecTal CoBep-
maTh Kojebanus. Boickaxkure cBOE CyXI€HHE O BO3MOKHOCTH WJIM HEBO3MOYKHOCTH Ta-
KOTO0 pe3yinbTara. Haliure B cieinanHOM yTBEPKICHUU T (PAKTOPbI, KOTOPbIE MOTIIH
WJIN HE MOTJIM IIPUBECTH K TaHHOMY pe3ynbTaTy. OTBeT 000CHYHTE ¢ MOMOILBIO (hr3Huye-
CKUX 3aKOHOB U (hOpMyI.

7. HexoTopoe KOIMYECTBO ra3a ClieIyeT EPEeBECTH U3 COCTOSIHUS C IaBIIEHUEM p; B 00beMoM Vi B
COCTOSIHUE C JaBIICHHEM pp =2p; U ¢ 00beMoM Vo = 2V1. DTO0 MOKHO cIeIaTh UCONb3ys (KOMOM-
HUPYsI) TOJABKO ABA 00PaTUMBIX MTPOIECCa U3 YETHIPEX MEPCUNCIICHHBIX: N30TEPMUUCCKUH, H300a-
pUYECKHM, N30XOPHUECKHUI 1 annadaTHYecKuid mporecchl. Heobxoammo HaliTH TaKkyro KOMOWHA-
IIUIO U3 JIBYX MIEPEUNCIICHHBIX MPOLECCOB, YTOOBI I'a3 B Pe3yJIbTaTe 3TUX JBYX MPOLECCOB MepeIén
13 HaYaJbHOTO B KOHEYHOE COCTOSTHUE, COBEPIIUB MPU 3TOM HaHOOJIbIIYI0 padoTy. M3moxuTe cBoE
MHEHHE O TOM, KaKasi KOMOMHALIUS TPOLIECCOB OY/IET yIOBIETBOPTH JaHHOMY yciaoBUI0. OTBET
000CHYITE C TOMOIIBI0 (PU3NUECKUX 3aKOHOB M hOopMYyII, H300pa3uB BEIOPAHHYIO KOMOWHAIIHIO
MpoLIecCOB Ha quarpamme P — V.

8. B TpyOxy U-00pa3Horo MaHoMeTpa, COSTMHEHHOTO C COCYAOM, 3aIiTa
AKUJKOCTh C HEU3BECTHOM INIOTHOCTHIO P, . [l03TOMY MOXHO U3MEPUTH
PasHOCTh YPOBHEH N KHUIKOCTH B MAHOMETPE, HO HEJb3s ONPEIACTUTh
Pa3HOCTb JaBleHUul Ap =p, gh BHYTpH U BHE cocyaa. C IOMOIIbIO HACO-
ca H mMoxHO 3aka4yath B cOCy]l BO3AyX 1o OonbmuM aaBieHueM. C mo-
MoIIbI0 kKpaHa K MOKHO OBICTPO BBITYCTUTH 3aKa4aHHBIA BO3aAyX. Tep-
MoMmeTp T 1O3BOJISIET TOUHO ONPEAETUTh TEMIIEPATYPY BO3/AyXa B COCY/IE.
N3BecTHO, 4TO MOKa3aTens annadaTsl BO3ayxa y=1,4, a aTMOCPEPHOE NaBICHUE PABHO P,y -

[IpennoxuTe Mporeypy ONpeaeIeHHs TUIOTHOCTH P, HEM3BECTHOW KUJKOCTH C TIOMOIIBIO JTaH-

HBIX U3MEPUTENbHBIX prOopoB. OGOCHYITE MPEATIOKEHHYIO Mpoleaypy hopMyiiaMu, MO3BOJISIO-
[IMMH BBIYHCIUTE TPEOYEMBIH pe3ybTar.

9.IIpu 20° C mioTHOCTH Bozibl paBHa =1000kr/M®, IIOTHOCTH MOCOIHEYHOTO Macya

= 925kr/m®, wiotHOCTh Hedtu =830 Kr/M°, MIOTHOCTH 3TUIOBOTO crupTa = 789 kr/M°. Tem He
MeHee, 0oJiee JIETKUIl CIUPT PacTBOPSIETCSI B BOJIE, @ O0jIee TsHKEIble Maclio M He()Th BCIUIBIBAIOT HA
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MIOBEPXHOCTH BOJIbI. BRICKaXXUTE CBOE CYX/IEHUE O TOM, KakHe (PU3NYecKre 3aKOHBI IPUBOJIAT K
3TOMY pe3yibTaTy. Vi3MeHeHne KakuxX BeIMYHMH B 9THX 3aKOHAX HAJ0 MPHHATH BO BHUMAHUE U T10-
yemy?

10. [Tpuxoms 3uMOii B CBOE JKUJIHIIE YETTOBEK MOKET CECTh Ha YKENIE3HBIIN CTYII, @ MOXKET — B TUIIO-
nieBoe kKpecio. B nepBom ciiydae emy OyeT X0I0AHO, @ BO BTOPOM — TEIIIO, XOTs TeMIeparypa u
CTyJIa, ¥ Kpecia OJJMHAKOBA U paBHA TEMIIEpaType Bo3ayxa B KoMHare. Onpeaenure NpuIuHy Tako-
T0 pa3Inyus B pe3yibTaTax U OOBSICHUTE €€ C IOMOIIBIO 3aKOHOB U (OpMYJIT (PU3HKH.

3 cemecTp

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

Ipumep: TlepedyeHb KOHTPOJIbHBIX 3aJaHUI H (WJIH) BOMPOCOB /IS OLeHKH ChOPMUPOBAHHO-
ct komnereHnun OITK-1 (koHTpoMpyeMblit HHANKATOP AocTHKeHus KomneTenuu OITK-

11)
1. DnekTpuyeckoe moJie CO3/IaH0 TOUYSYHBIMHU 3apsiaamMu Ch U Cp. Ecim g1 = —(, q q 5
2
02 = +0,a paccTosiHME MEXKY 3apsiaamMu U oT Op 10 Touku C paBHO a, TO BEK- @1 o L Ic
TOp HANPSDKEHHOCTH MoJis B Touke C OpPUEHTHPOBAH B HAIIPABIICHUH ... da d ¢4 3

a)l; 06)2; B)3; T1)4; n)pasenO

2. Jlana cucteMa TOYEYHBIX 3apsA0B B BAaKyyMe U 3aMKHYTbIE ITOBEpPX-
HocTH S, S,, S; u S,. Uepes KaKkylo IOBEPXHOCTh IIOTOK BEKTOpA Ha-

IPSYKEHHOCTH 3JIEKTPOCTATHIECKOTO MOJIS, CO3AaHHOTO THMH 3apsiia-
MH, paBeH —20/&,
a) S;; 6) S,; B) S5 1) S,

3. B cpene, 3apsKeHHOM paBHOMEPHO €
IUIOTHOCTBIO JIEKTPUYECKOTO 3apsia

2 K.]I/ M® , IpOBEICHB! YeThIpe chepuuecKre 3aMKHYThIE TOBEPXHO-
ctu S, S,, S; u S, ¢ o0muM HEeHTpOM U ¢ paguycamu , =1m,
r,=2m, r,=3mMu r, =4 M cOOTBETCTBEHHO. UeMy paBHO OTHO-

menue P, / @, TOTOKOB BEKTOPA HANIPSKEHHOCTH JIEKTpOCTaTHYe-

CKOTO T10JIs Yepe3 IMOBEPXHOCTH S, U S, pPaBHO:
a) 1, 0) 4; B) 16; r) 64;

4.T1o o4eHb MPOTSHKEHHOU (MMPAKTUYECKU OECKOHEYHOIT) TIIOCKOH OBEPXHO-
CTH OYCHb TOJICTOW METAJUTMYECKON IJIACTHHBI, PparMeHT KOTOPOH MOKa3aH
Ha PUCYHKE, C OJUHAKOBOU BCIOAY ITOBEPXHOCTHOM IJIOTHOCTBIO

G = CONStpacnpeaesieH NOJIOKUTENIbHBIN dJIeKTpudeckuil 3apsia. Ha paccros-
HUU 1 C OTHOM CTOPOHBI MOBEPXHOCTU BEIMUNHA HANPSKEHHOCTHU 3JIEKTPU-
YECKOT0 IMOJIsI, CO3IaHHOTO ATUM 3apsiioM, paBHa E1. Ha paccTostHum r, = 2r
C Ipyroil CTOpOHBI MOBEPXHOCTH BEIMYUHA HAIIPSHKEHHOCTU paBHA E). £, — 2lIEKTpUYECKasi IIOCTO-

ssHHast. [Ipr 5TOM pa3HOCTh BeMUUH (MOAYJIeiH) HanpshKeHHOCTel Ep— K1 paBHa:

o g 20 40 o o 20 40
a) —; 6) —;, B)—, 1) —, 1) ——,; €) ——, X) —,; 3) —,; n)0;
& 2¢, & & & 2¢, & &
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5. Ha pucynke nokazaHsl 5KBUIIOTEHIHATbHbIE TUHUH 3JIEKTPO-
CTaTUYECKOTO MOJIA U 3HaUEHHs MOTeHrana Ha Hux. CBo0o1-
HBII AJIEKTPOH, MTOKOMBIINICS TEpBOHAYAIBHO B TOUKe P, yka-
3aHHOM HAa PUCYHKE, HAUHET JIBUTAThCS B HAIIPABJICHUU:

a)A;, ©0)B;, BC 1) D

SINNEeKTPOH

(pA 0, . 58 4 3B2B1B | -1B-2B-3B-4B-5B
+4 6.Kxonmy “B MEPBOHAYANLHO HE3APUKEHHOIO METAITHYECKOTO CTEPIKHA
!_ MMOAHECIIN IMOJIOXKUTEIIBHBIM TOUCYHBIN 3aps] +q, IIOCJIC Y€TO IO CTCPKHIO pac-
npeAeuicsS MHIyIUPOBaHHbIH 3apsin (cM. pucyHok). Kakum cranet cooTHo-
MEHNUE MEXY NOTCHIUAJIaMU ITPOTHUBOIIOJIOXKHBIX KOHITOB CTep)KHH:

Bakyym B

a) 0A <op  0) A > 0p B) po =@p T) BCC MHAYLIUPOBAHHBIC 3aPsAbl UMECIOT OJIMH 3HAK
7. Metannuueckas IJ1aCTUHKA BHECEHA B OJTHOPOJHOE AJIEKTPUUECKOE T0JIE C Ha- MeTann  BakyyMm
NpsKEHHOCTHIO E 1 HAa HEW MOSIBIAETCS MHAYIIUPOBAHHBINA 3JIEKTPUUYECKUM 3aps I, S
MOKAa3aHHBIN Ha pucyHKe. Kakum OyneT rpaguk 3aBUCUMOCTH BETUYHHBI HATIPSI- E E
KEHHOCTH JIEKTPUUYECKOTO MOJIS B 3aBUCUMOCTH OT KOOPJAUHATHI X' C
C X
E E E £ B
I | X TN X /_/ x |— 7 x CN—
0 X1 Xo 0 X1 Xo 0 X1 Xo 0 X1 Xy 0 )('1)'(2
a) 0) B) r) A)

8. Uncno CHIIOBBIX JIMHUN 3JIEKTPOCTATUUYECKOTO IM0JIsA, IIOKa3aHHBIX HAa PUCYHKE,

MPONOPIIMOHAIBHO BeIMYMHE HAPSIKEHHOCTH E 3TOrO nons. Jlunuu E nepnen- . € A 2=
JMKYJIIPHBI K TUTOCKO# rpanuiie Ab pasmena AByX OJHOPOIHBIX AUIIEKTPHYE- R v T
CKUX CPeJl C AUDIEKTPUYECKUMHU IIPOHUIIAEMOCTAMH €1 U €. COINIACHO PUCYHKY —— s .
(BBIOEpUTE IPaBUIIEHOE YTBEP)KIACHHE): . 2 _
a) eole; = 2;  0) yka3aHHBII Ha pUCyHKe BUJ JHHUI E HEBO3MOXKEH,; il 2 _
B) Ha rpaHune Ab oOpasyercs ABOWHON 3JIEKTPHUECKUI CIION U3 CBSI3aHHOTO 3a- RS -

psna, IpU4eM CyMMAPHBIN 3apsi] 3TOTO CJIOS MOJIOXKUTEIIEH,
r) Ha rpanune Ab 00pa3yeTcs IBOIHOM AIIEKTPUYECKHIA CIION U3 CBSA3aHHOTO 3apsijia, IPUYEeM CyM-
MapHBIN 3apsizi TOTO €10 OTPULIATEIIEH.

9. Ha pucyHkax npuBeeHbl KapTHUHBI CUJIOBBIX JINHUN

> o1 N ————
U1 (PparMeHTOB HEKOTOPBIX ANEKTPHUECKUX MOJIEH. @ E—=— // E | E—%—H

Kakoii u3 npuBeieHHBIX (hparMEHTOB MOXKET \ \ -
COOTBETCTBOBATH IIEKTPOCTATHUECKOMY IOJIIO E \4 E=0
(MCT0IB30BATh TEOPEMY O HUPKYJISIIMH): a) 0) B) r)

10. Ha pucynke noka3anbl JIMHAH BeKTOpa D aiexTpudeckoit HHIAYKITUN D
AIIEKTPOCTATUYECKOTO OISl B OAHOPOIHOM cpejie. YKaKUTE BEPHOE COOTHOIICHUE ,__,/J//
MEXy TUIOTHOCTBIO SHEPTHH W TaKOTO TOJIsl B ToUkax A u B: ~A ‘B
a) Wa > Wg; 0) Wa = Wg; B) Wa < Wg; ') HEAOCTATOYHO JaHHBIX,

11.Tok |, Texymuii Mo MPOBOHUKY MEHSIETCS CO BpeMEHeM 1 110 3aKOHYy,
n300paxEHHoMy Ha puc.l. Ykaxure, 1o KakoMy 3aKOHY OyJeT MEHSThCS CO
BpeMeHeM t BennuuHa JKoyieBa Teria Q, BBIICISIONIErocs B IPOBOTHHUKE:

0 Q Q 0
— Puc.1

0

a) ’ 0) -0 B) Or)
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12. YkaxuTe ypaBHEeHHe, BbIpaxatoliee TeopeMy [ 'aycca ajis MarHUTHOTO TOJIS:

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

13.3aMKHYTHII KOHTYP OXBaThIBAET IPOBOJHUKH C TOKaMmH |1, |2, I3 u |4. Ha-

1
npasiieHre 00X0/1a KOHTypa W HaIllpaBJIeHUs] TOKOB TIOKa3aHbl Ha PUCYHKE. YKa- 2k
KHTE, YeMy paBHA MUPKYJIAIUS BEKTOPA HHIYKIIMUH MATHUTHOTO TOJISI [0 3TOMY L1 |5 ¥
KOHTYpPY, AeIEHHAS HA MATHUTHYIO MOCTOSTHHYIO SB Bdl / Mo )
a) 1+l oH 5+, 6) -la-loml3-1g B) [1-1o+3-14 F) -l -l gty obxoal |

14.TIy4ox 371€KTPOHOB HCIYCKAeTCs CO CKOPOCThIO V n3 eHTpa O kpyro-

BOT'0O MPOBOJIHUKA BJIOJIb €r0 paauyca. B mpoBogHuke co3nan Tok | , ykazaH-
HBII Ha pucyHKe. [Ipu 3TOM 3JIeKTPOHHBIN MYyYOK HAYMHAET OTKJIOHATHCS B
HaTPaBIICHUU:

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

15. CMmemaHHBIHA My4OK 3JIEKTPOHOB U MOJIOKUTENBHO 3apsHKEHHBIX HOHOB BOIOPOA, IBUKYIIUXCS
B IUIOCKOCTH PUCYHKA C OIMHAKOBOM CKOPOCTBIO, BIIETAET B MACC-CIIEKTPOMETPE B MIEPIIEHIUKY-
JSIPHOE MarHUTHOE I10JIe, MHAYKIMS KOTOPOTo HallpaBlieHa 3a MIOCKOCTh pucyHKa. [1o kakum Tpa-
EKTOPHUSM JIBHXKYTCS YACTHUIIBI B 3TOM I10Jie (BBIOCPHUTE MPABUIIBHBIA PUCYHOK):

a) : jI/IOH|=| 6) ' uoHsi g)  1OMEKTPOHb N 3MEKTPOHbI
1 B ! : = 1
== XB S <Y —'—“®B %8
My4oKs \ nquKi) I'IyLIOKi I'Iy‘-IOK:)
| BMeKTPOHbI | SEKTPOHbI ! UOHBI | VIOHBI

16. HepensaTuBrCcTCKAs YaCTHUIIA C JIEKTPUUECKUM 3apsIOM ( JIBHXKETCS C

IIOCTOSIHHOM CKOPOCTBIO V BJOJIb IIPSMOM JINHUU. B Kakol U3 yKa3aHHBIX HA 5 3 4
PUCYHKE TOYEK, HAXOISAIIUXCS HAa OJJUHAKOBOM PacCTOSTHUU OoT To4ku O 1o- . .
JIO’KEHUSI YaCTHULIbl, BEIMYMHA UHAYKIIMH CO3IaHHOTO €€ JBUKEHUEM Mar- 1 09 5
HUTHOTO TOJIs Oy/IeT UMETh HaUMEHbIIIee 3HaUYeHHUE: q
a)BTouke 1 0) B Toukax 2u 4 B) B TOuke 3 r) B Toukax 1u 5

1) B Touke 5

17.Psgom ¢ 6ECKOHEUHBIM MPSIMBIM ITPOBOTHUKOM C

TOKOM |1 pacrnoioxkeH KpyroBoil BUTOK C TOKOM 5. 14 1 14 14
VYkaxxute npaBUJIbHOE TOJIOKEHUE BUTKA C TOKOM, B O O _G__ _G__
KOTOpOE OH Oy/IeT HOBOPAUMBAThLCS IO/ AeHCTBUEM 15 15 1, 1,
MarHUTHBIX CHJI. a) 6) B) r)

18. Kakas u3 npuBeCHHBIX HWKe (HOpMYIT BeIpaxkaeT 3akoH Dapajes s 3JIeKTPOMarHUTHON WH-
TYKITAH?

a)ngﬁcropdr; 6)3:—% BdS; B) £=I1(R+r); 1) > &=>IR;
1 S

19.11-06pa3nas pamka pacroyiokeHa B TOPU30HTAIBLHOM TUIOCKOCTH, HE

UMEeT CONMPOTHBIIEHUS 1 HAXOTUTCS B IOCTOSHHOM OJTHOPOTTHOM MAarHUTHOM | o 5 [fmR Y]
10Jie, INHUY UHAYKIUU B KOTOpOro nepneHIuKyyiIspHbl K INIOCKOCTH PAMKHU v
Y HaIlpaBJIEHBI 3a INIOCKOCTh pUCyHKa. [1o pamke 6e3 TpeHHst MOXKET J1BU-

raThCs MONepevHas epekiagiuaa ¢ Maccoid M, auHoit | u conporusnenueM R. [lepeknanuny
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TOJIKHYJIM BJIEBO C HaYaJIbHON CKOPOCThIO V. [Ipu 3TOM MO 3aMKHYTOMY KOHTYpPY, 00pa3oBaHHOMY
paMKoil U nepeKkIaanHoi OyneT NpoTeKaTh NHAYKIHOHHBINA TOK, BETMYMHA KOTOPOTO CO BPEMEHEM

....... Y KOTOPBI 00TEKAET KOHTYP .......(BBIOEPUTE PAaBHIBLHOE YTBEPIKACHHE):

a) YMEHBILAETCS .... 10 YaCOBOU CTpEIIKE; 0) yMeHbIIACTCA ... ... HPOTHB YaCOBOM CTPEIIKH;

B) BO3PACTaeT ...... 10 YaCOBOM CTPEJIKE; T) BO3pacTaer ...... IPOTUB YaCOBOW CTPEJIKH;

1) HE U3MEHSETCS ... 10 YACOBOU CTpENIKe;  €) HE U3MEHSETCH ... ... HPOTHB YaCOBOM CTPEIIKH;
20. 13 MeHOM TTPOBOJIOKH CENIAIA 3aMKHYTBIN a 6 A B r
KBaJIpaTHBIA KOHTYP ¥ MMOMECTUIIH €T0 PSJIOM C v

/ TPAMOJMHEHHBIM TOKOM, IIPOTEKAIOIIUM Iapa- N A Ay
JIEIbHO CTOPOHE KBaApaTa, KaKk II0Ka3aHO Ha JIEBOM v & <

pucyHke. Boibepure npaBuiibHOE HallpaBiieHHEe CHII AMIiepa, AeMCTBYIONIUX Ha KOHTYD,
KOT'J1a BeIMYMHY CUJIBI TOKA HAYMHAIOT MEIJIEHHO YMEHbINATb.

21.B snekTpuvecKkoM KosiebaTeTbHOM KOHTYpEe ¢ HHIYKTUBHOCTRIO L, émKkocThio C R c
U pe3uCcTOpoM R mpoucxoasT coOCTBEHHBIE 3aTYXAIOIINE AIEKTPUUECKUE KOJICOaHMs ﬁljv}]
¢ 4yacToToi ® u ¢ ko3 dunmentom 3aryxanus . Eciu Bennunny émxoctu C yBenu- L

YHUTh MPH HEM3MEHHBIX BeaudrHax R u L, To (BbIOEpHTE MpaBUIbHOE YTBEPKICHHE):

a) ® yMeHbINaeTcs, B He MeHseTcs; 0) ® YMeHbIIaeTces, 3 pacTeT; B) ® PacTeT, 3 He MEHSETCS;
) ® HE MEHAETCS, 3 YMEHBIIIAETCS;  1I) ® pacTeT, f YMEHbIIACTCS;  €) ® He MEHseTcs, 3 pacTer;

22.Bpibepute nIpaBUIbHYIO GOPMYITY HUKIMYECKON YaCTOTHI ® TMPH pe3o- R ¢

HaHCEe TOKa B KOHTYpE, N300pa)keHHOM Ha PHUCYHKE I:'Ej“_mﬂ :80 cos mt

L[ R e
) =i 0 \[c )JLC; 1)

1R (Lj(ij
LC 212 LC 2L)

23. BeuunHa HHIYKIIMHA MATHATHOTO MOl B MexIy mosrocaMu Ha-

YMHACT PABHOMEPHO PacTH co BpeMeHeM. IIpu aToMm (BeIOepHTE Tpa- N ( ; 3 E
BUJIBHOE yTBEPKICHHE): ’

a) BO3HHUKAET DJICKTPUUECKOE MMOJIC, CHIIOBBIE JINHHH KOTOPOTO 00pasyroT KPYTr'H € OChIO, COBITa-
JTAIONIEH C OCBIO DJIEKTPOMArHuTa

6) BO3HHKAET HIEKTPHIECKOE [IOJIE, CHIIOBBIE THHUN KOTOPOTO apasiebHbI INHISIM B

B) BO3HHKAET DJIEKTPUYECKOE TOJIE, CUIIOBBIE JIMHUK KOTOPOTO HAMPABJIEHBI 10 pajnycaM OT OCH
3JIEKTPOMArHuTa

) B ClIydae paBHOMEPHOTO pocta B smexrpudeckoe moie BOSHHKATH HE MOXKET

)

Wy

24.Kakue u3 MpuBEICHHBIX HIDKE B MU epeHranibaon popme ypaBHEHH crucTeMbl MakcBeia
3anucaHbl ¢ OMIMOKO# (HEBepHO):

1) rotE:%—?; 2)rot|§:%—lt3+]; 3) divD=p; 4)divB=0:
a)lud;, 0)2u3; B) 1lu 3; r) 3u 4, n) 2u 4, e)lu2;

25. BriOepure nmpaBWIbHOE PACMIONOKEHHUE AUAMIA30HOB AJIEKTPOMArHUTHBIX BOJH 6 nopsoke y0bi-
BAHUS YACTOMbL UTYYEHUS.

a) yIBTPAKOPOTKHUE PAJMOBOJIHBI, BUIUMBII CBET, HH(paKpacHOE U3ITyUeHHE, MUKPOBOJTHOBBIN
JMarnasoH,

0) omnTHYECKHI quana3oH, HGPAKPACHBIN TUana3oH, MUKPOBOJIHOBBIN auana3oH, Y KB-nuamna3oH;
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B) HH(paKpacHOE M3IIyYCHUE, ONITUUECKHIA AUATIa30H, YIbTPa(UOIETOBOEC N3TyYCHUE, PEHTTCHOB-
CKOE U3JIyUYCHHE,

r) PEHTIeHOBCKOE M3IIyYCHUE, ONITUYCCKUI AUana3oH, yabTpaduoaeToBoe H3Iy4eHUe, MUKPOBOJI-
HOBEIN THAIIa30H,

Ilepeyenb KOHTPOJILHBIX 3a1aHUI M (HJIM) BOMPOCOB JUIsA OLeHKH COPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHKeHUsI KomneTeHnuu OIIK-1.2)

Ipumep: TlepedyeHb KOHTPOJIbHBIX 3aJaHUI H (WJIH) BONPOCOB JUISA OLeHKH ChOPMUPOBAHHO-
ct komnereHuun OITK-1 (koHTpoIMpyeMblit HHANKATOP AocTHKeHus KomneTenuu OITK-
1.2)

1.Tlo 6ecKkOHEYHO JUIMHHOMY U OY€Hb TOHKOMY IIJIUHAPUIECKOMY
MPSIMOMY MPOBOJTY C OJIMHAKOBOM BO BCEX TOYKAX IJIOTHOCTHIO

0 = COoNst pacnpeneneH daeKTpudeckuil 3apan. Ha paccrosHuu I oT ocu mpoBoja BeJIMYMHA Ha-
MPSKEHHOCTH AJIEKTPUYECKOTr0 TOJIsl, CO3JJaHHOTO 3TUM 3apsiioM, paBHa E. Eciu usmMepuTs Belu-
YHHY HaIPsDKEHHOCTH TMOJISl HA PACCTOSHUU 2 OT OCH IPOBOAA, TO OHA OKAXKETCS PABHOM:

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

1) Ui OECKOHEYHOTO IPOBO/Ia HAIPSHKECHHOCTH OJIMHAKOBA Ha JIIOOOM yJalleHuu [ U paBHa £

r
”++++++T++++++)

2. CunoBble TUHUH QJICKTPOCTATUYCCKOI'O ITOJIA PACXOIATCA B paAaJIbHBIX
HaITpaBJICHUAX. Benwmunna Pa3HOCTH MMOTCHIIUAJIOB B 3TOM I10JIE UMECT HAU-

\ F MEHBbIIIEe 3HAUCHUE MKy CIICAYIONIMMU TOYKaMH (BbIOEpUTE MPaBHIIbHBIN
OTBET): a) AuB; ©6) AuC; B) AuD; 1) AukF;
At N\JD
Bt ©
3. BOmu3u moBepxXHOCTH 3aKPEIJICHHOTO HEMOIBH)KHOTO
rapa, 1mo MOBEpXHOCTH KOTOPOT'O PABHOMEPHO pacrpeaesieH +q Y
ANIEKTPUUECKUH 3apsiy +J, IepBOHAYAIBHO MTOKOMJIACH CBOOOIHAS YACTHIIA C m T

Maccol M | C MOJIOKUTEIBbHBIM 3apsAIOM. Y TaJMBIIUCh MO AECHCTBUEM DJIEK-
TPUYECKUX CHJI CO CTOPOHBI IIapa Ha 0ECKOHEYHOE PacCTOSIHUE, YaCTHIA IPHOOPETAET CKOPOCTH,
paBHyto V. [lonyunTe u ykakute NMpaBUIbHOE BBIPAKEHUE IS pacueTa BeJIUYUHBI 3apsiaa (' yac-

THUIIBL

8mE,mv’R 47E,mv’R 27E,mv° R 47, R 87, R 27E,R
a) —° , 0) —2 , B) — , T — 0 —%; e) —;

q q q qmv qmv qmv
) Apyro OTBET;
4. Konpaencaro €eT 1B ecKkue OOKIaaKu ¢ paaumycamu R
HIACH T P UMECT ABC NUIIMHAPHUY 351 AKHU C paanycaMu R TS

u 2R mmuoii L (L > R), mpocTpaHcTBO MEK Iy KOTOPBIMHE 3aII0JIHEHO RT

OJTHOPOAHBIM AUAJIEKTPUKOM. EMKOCTH Takoro konaeHcaropa passa C.

Ykaxure GpopmMyiy, T0 KOTOPOH MOYKHO BBIUUCIUTE TPOHHUIIAEMOCTD € L
JAMUBJICKTPHUKA B TAKOM KOHICHCATOPEC:
C C Ciln2 27, L L Cln2

Q) E=——; 0)E=——; B)ET——; ) E=—; N)E=———; €) E=——;

27E,L 27E,R 27E,L Cin2 4E,LCIn2 47, L
5. DieKTpocTaTHYECKOE T0JIe CO3/]aHO IBYMS OJMHAKOBBIMU IO 3HAKY BaKyym
3apsaaMu +q u +20. YkaxuTte GopMyity, o KOTOPO# CleayeT BEIYUCIUTh 3 'f‘ +_2q

b 2b

IUTOTHOCTh SHEPTUH TAKOTO TOJIs B TOUKE A, HAXOSIICHCS Ha PACCTOSHUH
b ot 3apsaa +Q Ha paccrosHuM U 2D 0T 3apsina +2Q (M. pUCYHOK):

2 2 2 2
a) W q ) q

_ . __F _ . _ . _d .
= W, =————— B W, = ————— D W, = ———— 1) W, = ———;
arep O M Tearep P T sarent D M T Toept N Y T e
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6. JIBa OTHOPOIHBIX MIJIMH]IPA U3 OJIMHAKOBOTO MaTepHalia MOAKIIOUEHBI Mapasiieslb-
HO K UCTOYHUKY IMOCTOSTHHOTO HanpsiKeHUsi. YTO MOXKHO CKa3aTh O COOTHOUIEHUU Me-
Ky BEIMYMHAMH TJIOTHOCTEH TOKa B IMJIMHAPE A U B muyiHpe B?

a) J,<]g 0) ja=1Is B) jo> g T) UCXOJIs U3 PUCYHKA, HEJIb3s CKa-

3aThb OMMPECACIICHHO (HaI[O 3HATh TOYHOC COOTHOIICHUEC MCIKIY HHHHOI;'I U 1jaomaabro I_II/IJII/IHI[pa).

7. B HEeKOTOpOI1 3aMKHYTOM 1IENU CYIIECTBYET Y4aCTOK,
. 2 OmM 30M ¢« 40m p
COCTOSILIIMNA U3 TPEX PE3UCTOPOB, COCAUHEHHBIX 45—': B I } | L

nociuenoBarenbHo. B Toukax coequnenus pezuctopoB A u C 9=2B ®=5D
A
M3BECTHBI IOTEHIHUATBl @, U @ (cM. puc.). PasHocTs

IOTEHIIAIOB (-5 PaBHA... a) —4,2B; 0) 7 B; B) —7 B; r) 4,2B;

8. B snexTpuyeckoii cxeme, OKa3aHHOM Ha PUCYHKE,
R, = R= R =100Mm, ¢ =10B, ¢, =20B, ¢, =30B. Buyrpennue
CONPOTHUBIICHHS] ICTOYHUKOB TOKA paBHbI HYIt0. Haitgure moaxoasimii

133 R4 R5

v | —
3aMKHYTBIM KOHTYp LU U ONPEAEIUTE HAIPABICHUE U CUILY TOKA, =
IpOTEKaloILero yepes pesucrop R,, ecnu yepes pesucrop R, mporekaer Tok 2 A cripaBa HajeBo, a

€T

gepes pe3uctop R, mpoTekaeT Tok 2 A CHHU3Y BBEpX.

a) 1 A; cnpaBa HaneBo;  0) 1,5A; cipaBa naneBo;  B) 0,5A; cipaBa HaJeBo;
r) 1 A; cieBa HarpaBo; 1) 1,5A; cieBa Hanpaso; e) 0,5A; cnipaa HaeBo;
) TOK paBeH HYJIIO;

9. Ha pucynke n300pakeHbl CEYeHUS IBYX MapalIeIbHBIX MPSMOIIH-

|
|
HEHHBIX JJTHHHBIX IPOBOJHUKOB C OJJHOHAMPABICHHBIMU TOKAMH, ITPH- ;@1 I (%92
— a I
geM |, =2| ,. Unayknusa B MarHuTHOro mojs 9THX TOKOB paBHA HYIIIO b . ¢ d
B HEKOTOPO# TOYKE y4acTKa: a) a; 0) b; B) C; r) d;
10.T1o aByM mapauieabHbIM MPSMBIM OSCKOHEUHBIM TPOBOHUKAM TEKYT TOKH  __ .
OJTMHAKOBOM BETMYMHBI | Tak, Kak MOKa3aHO Ha pucyHKe. UeMy paBHA HHIYK- Oi b
I[Usl MATHUTHOTO TIOJTsI, CO3JJAHHOTO ATUMH TOKaMH B Touke O Ha OJIMHAKOBBIX 'b

paccTosiHuSIX b 0T 060MX TPOBOTHUKOB:

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 47 2mb

11.3aMKHYTBIN KOHTYP OXBaThIBAET MPSIMBIC POBOJIHUKHU C TOKaMu |1, I, I3 i ’\ 7
u 4. DTOT KOHTYp, HampaBieHUE ero 00X0/a U HallpaBJIeHHs TOKOB yKa3a- / 2

HbI HAa PUCYHKE. YKaKUTE, eMy paBHA IUPKYJIAIUS BEKTOPA MHIYKIIUU Mar- / °6,X~?ﬂ 8
HUTHOTO TIOJIS IO 3TOMY KOHTYpPY, ACIEHHAsA HAa MATHUTHYIO TOCTOSIHHYIO | A \/ Iy

o TS
<j> Bdl / My

a) l11-1o-13-14 6) -l1+l o+ 3+ 4 B) 11-15-213-214 F) -l4+o+213+21 4 IL) 11+1o+213+214 e) -11-15-213-21 4

12.Tok | B mpssMOM OECKOHEYHOM MPOBOJAHHUKE TEYET MPOTUB OCH Z. DJIEKTPOH C
3apsiIOM -e, HaXOJISIINICS Ha OCH Y Ha paccTtosiHuu b ot Hawana koopaunar O,
JIBIDKETCSI CO CKOPOCTBIO V B TIPOTHUBOITOJIOKHOM HANpPaBICHUH (CM. PUCYHOK).
Uemy paBHA IPOEKLIMS HA OCb Y MarHUTHOW CHJIBI, IEHCTBYIOLIEH HA JIEKTPOH CO
CTOPOHBI TOKA:

elv elv elv elv
a) F, “%b 6) Fyz—% B) F, =%V ) g =BV p o

21 21
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13.B IMPOCTPAHCTBEC MCKIAY KOAKCHAJIIBHBIMUA AJIMHHBIMH HUJIHMHAPUYICCKUMHU KAaTO-

JIOM ¥ aHOJIOM CO3JaHO OJHOPOJHOE MarHuTHOE mnojie B, mapamnenbHOe WX OCH.
Mexny aHoAOM U KaTOJIOM MPHIIOKEHO MpsiMoe HanpsbkeHue U , mpuBosiee K
MOSIBJIEHUIO aHOJTHOTO Toka | B 1ienu. Beibepute npaBuiIbHOE YTBEPIKICHUE:! I et B
a) BeJIMYMHA TOKA | OJMHAKOBA MPH JIOOBIX 3HAYCHUSX UHAYKIIUH MArHUTHOTO

monsa B;

0) C YMEHBIICHUEM BEJIUYUHBI HHAYKIIUH MarHUTHOTO ToJisi B BenuuwnHa Toka | T
MOHOTOHHO YMEHBIIIAeTCS;

B) C pPOCTOM BEJIMYMHBI MHAYKI[MM MArHUTHOTO T0JIsi B Benuuwmna Toka | Heor-
pPaHUYECHHO BO3PACTaET;

r) BeNWYMHA TOKA | TIpu HEOOJBIIUX 3HAYCHUAX WHAYKIIUH MAarHUTHOTO mojisi B Ug
MOCTOSTHHA, @ 3aTeM HaYMHAEeT MOHOTOHHO YMEHBIIIATHCS JI0 HYJISA ¢ pocToM B ;

&@f
K

14.Ha pucyHke 1moka3aHbl JIMHUH BEKTOPA HANpsDKeHHOCTH H MarHUTHOTO IV YL
HOJIS Ha TUTOCKOH TPpaHMIE IBYX OJHOPOJHBIX MarHETUKOB C MATHUTHBIMH 1P |/ PR -
NPOHULAEMOCTAMHU Wy =3 1 [p = 2.[IpoeKiun 3T0ro BEKTopa Ha HOpMaIbHOe |~ 7|57 7
HarpasJeHHue N K TPaHMIE C Pa3HBIX CTOPOH OT IPaHUIBI paBHBI Hin U Hop. SONAVH, s
Toku npoBOIMMOCTH Ha TPaHUIIE CPENl OTCYTCTBYIOT. UeMy paBHa BelUYHHA

H>, ecia Hyy =4 AlIm?

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

15. Jlunnn nHAyKIEE B 0HOPOIHOTO MArHUTHOTO OISl MEPTEHAUKYISPHBI KPYTO-

BOMY 3aMKHYTOMY IPOBOJAIIEMY KOHTYPY (CM. pUCYHOK). Bennuuna B MeHsieTcs co

BpemeHeM t 110 3akony B = B, — S, re [ —nonoxurenbHas KoHcTanTa. [Ipu sTom

B KOHTYpE BO3HHKAET TOK, BEJIMYMHA KOTOPOTO U3MEHSIETCS CO BpeMeHeM t 1o 3aKoHy i, ‘1, ¢ \1, lg
...... ¥ KOTOPBI HANIPaBIIEH ...... (BBIOEpHUTE MPaBUILHOE YTBEPKACHUE, THE

C, u C, —oJ0oXuTeNnbHbIC KOHCTAHTHI):

a) | =C,-C, [, mo gacoBoii cTperke; 0) | =C,-C, 1, npoTHB 4acoBo¥ CTpeNKy,;
B) | =C,, mo 4yacoBoii cTpelke; r) | =C,, npoTHB 4acoBoii CTpeiKH,;
m) | =C, I, mo yacoBoii cTperke; e) | =C, [, npoTuB 4acoBoii CTPeIIKH;

16.11o 3aMKHYTOMY MPOBOJIAIIEMY KOHTYPY T€UET TOK, BEIMUYUHA KOTOPO-
T0 MEHSIETCS CO BpeMeHeM 1, Kak 1moka3aHo Ha rpaduke. Onpenenure u
YK)KUTE BETUYMHY UHIYKTUBHOCTH KOHTYpA, €CJIM BOZHUKAIOIIASI B HEM
OJIC camouHayKIMKM BMeeT Benunny 2 B:

a)1Tu; 06)2I'm; B)3Im, 1r)4l'm; n)6I'n; e)8I'm; x)12IH;

17. JInst aIeKTpUIecKoro KoinebaTeaTpHOro KOHTYpa n3o00paxeH rpadux
COOCTBEHHBIX 3aTyXaIOIUX KOJeOaHU IIEKTPUIECKOTO 3apsiaa Ha KOH-

JICHCATOPE, OMKUCHIBAEMBIH YpaBHCHHEM q(t) = Ae'" Sin((olt+ (p) (cm. -

pucyHOK). Onpenennure BETUIUHY JOrapuPMHUUECKOT0 JEKPEMEHTA 3aTy- ol LA/ "'/"I\u
XaHus Koebanuii O (lorapudm OTHOLICHUS aMILUTUTY/IbI B HAYaIbHBIH U 1 U 23V ke
MOMEHT BPEMEHH K aMILTUTY/IE Yuepe3 epHoI):

a)0,25; 0)1; 8B)0,333; r)0,167; n)0,5; e) 0,667;
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18.TIpu pazomkuyToMm kitode “K” 1uknnyeckast 4acTroTa COOCTBEHHBIX 3aTyXako- K R c
KX KojeOaHUi B KOHTYpe, H300pa)kKeHHOM Ha PUCYHKE, OIpeAessulach napamer-
pavu ©, =1/\/LC n p=R/2L. Kmou “K” 3amMkHy:m. . R

Bri6epuTe npaBmiibHY0 GOPMYITY HUKIHYECKOW YaCTOTHI COOCTBEHHBIX
3aTyXaromux KOJ'IG63_HI/H>'I B TAHHOM KOHTYPC IMOCJIC 3aMbIKaHUA KJIrO4a.

B @i 0) ' -f7 w) w267 1) -4 1) ' 1667

R, émkocTeio C ¥ MHIYKTUBHOCTBIO L, n300pakeHHBIN Ha pUCYHKE, BKIIFOYCH

19.B snexTpuyeckuii KonedaTeabHbIi KOHTYP ¢ aKTUBHBIM CONIPOTHBICHHEM R C
i” ?"_80 cos(at)
II0CJIEI0BATENBHO UCTOYHUK IIEPEMEHHOIO TOKA € aMIUIUTYIOM €, U C TAKOU

JacTOTOU ®, 9TO aMIJIUTyJa MaJCHUA HAITPAKCHUA Ha KOHACHCATOPC C JOCTUTacT MaKCHUMaJILHOU
pe3oHancHOU BenmnuuHbl. EMKkocTh C mepeMEeHHOro KOHACHCaTopa YBeIUuniau B 2 paza. Uto Hamo
CACIaTh C mapaMeTpaM KOHTYpa, I-ITO6I:.I PE30HAHCHOC YBCIIMUCHUC aMINIMTYAbI MAICHUA HAIIPsA-
KEHUS Ha KOHJEHCATOpe MO-TIpeKHEMY HaOII0AaIoCh MPU TOU e YacTOTe :

a)u R,u L yBenuuuts B 2 pasa; 0) R yBenmuuuTh, a L ymeHbiuTh B 2 pasa;
B) L yBeanuuTh, a R yMeHbIIUTh B 2 pasa, r)u R,u L yMmeHnsIuts B 2 pa3a;
1) OOJIbIIIE HUYETO HE MEHSTh; €) HeT MPaBUJIBHOTO OTBETA,
20. HanpsKeHHOCTh MarHUTHOT'O TOJISI IUTOCKOM JIEKTPOMArHUTHON BOJTHBI HIMEET z
Bux H =k H, COS(a)t + Kk X) . Torma HanpspkeHHOCTh E aekTpuyeckoro mosst 3Toi 7 7 y
BOJIHBI UMeeT Buj (1, j ,K — OpThI IeKapTOBOM CHCTEMBI KOOPIUHAT): x> R
I

a) -] E,coqwt+kx);  6) kEcowt+kX; B) -k E,cogwt+kX);

r) TEO COS( wt +k X) ;) HET IPaBUJIBHOTO OTBETA,;

21. BennunHa aMIUIUTY 16 BeKTOpa [[oOMHTHHTA AIEKTPOMAarHUTHON BOJIHBI, PACTIPOCTPAHSIOMIEHCS
B BaKyyMme, paBHa J,,=1 Jx/m%c . U3BecTHO, YTO &= 8,85[10 ®/m ; My =1, 257(10° Tu/m .
Benuunna aMrmuTy bl HanpsiKEHHOCTH MAarHUTHOTO TIOJISI 3TOM BOJIHBI paBHA!

a) 2,650110° Adr; 6) 377 AM; B)1A/M; 1) 6,64010° Ak; 1) 19,4 AM;

€) HeT MPaBHJIHLHOIO OTBETA;

Ilepeyenb KOHTPOJIbHBIX 3aJaHUI U (HJIH) BOMPOCOB JUIsA OLeHKH CHOPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP HJocTHKeHUs] KomneTreHnuu OIIK-1.3)

Ipumep: TlepedyeHb KOHTPOJIbHBIX 3aJaHUI H (WJIH) BONPOCOB /IS OLeHKH COPMUPOBAHHO-

cti komnereHuun OITK-1 (koHTpoIMpyeMblit HHANKATOP AocTHKeHus KomneTenuu OITK-
1.3

1. CBO6OI[H3_SI noJrsipHad MOJICKYJIa OKa3ajlaCb BO BHCITHEM OJJHOPOAHOM BJICKTPUUICCKOM I10JIC,
CHJIOBBIC IMHUM KOTOPOTO NEPINECHAUKYIISIPHBI OCH Z, U IIOBEPHYIACh TaK, YTO eé BHGKTpI/I‘IeCKI/Iﬁ

JUTTOTBHBIA MOMEHT MPUHSIT BBIPAKEHHUE P, = —ipy + JPg, TAE Py — MOJOKUTEIbHAS KOHCTAHTA, & | |
j — OpThI nekapToBOM cUCTeMBbI KooparHAT. OOBICHUTE, KaK OYAyT HANPaBIEHBI CUIOBHIE TIMHUU

(MMHMK HATPSKEHHOCTH E ), HAPHCYITE 9TH JIMHUK Ha IUIOCKOCTH XY, YKAKUTE MX HAIPaBJICHUE U
3aMUIINTE BHIPAXKEHUE JIJIsl TOTEHIMANa JaHHOTO MoJIs Kak QYHKIMU KoopAuHaT. HanmpskeHHOCTD
MOJIsSl UMEET BENINYUHY E, .
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2. Ha yenuHEHHBIH METAITMYECKUIN 1Iap paguyca & MOMEIICH MOJIOKUTEIbHBIH

3apsan +q. lllap okpyxaroT 1ByMs [I€pBOHAYAIBHO HE3apsHKEHHBIMU TOHKMMH Me-
TaJNIMYECKUMU cepaMu ¢ paguycaMu by u b, . Mexny BceMu NpOBOIHUKAMHU U b D’g
CHapy»Xu BHemIHel cepbl —BakyyM. [IepBbIii SKCIIEpUMEHTATOP YTBEPKAAET, UTO

3aMKHYTasl METaJJIN4YecKasi [IOBEPXHOCTh 3KPAHUPYET 3JIEKTPOCTATUUECKOE T10JIE,

Y [I09TOMY BHE NIEpBOH, a TeM OoJiee BHE BTOpoi cdeps! (pu r >b, ) mone orcyrcTByeT. Bropoi
HKCIIEPUMEHTATOP HE COIJIACEH C HUM, U CYUTAET, YTO BEJIMUYUHBI TOTEHIIMAJIA U HAMIPSYKEHHOCTH
3JIEKTPOCTATHYECKOTO MOJIsl BO BCEX TOYKAX BHE METaJlIa COBMAIAIOT C BEJIMYMHAMM JJIsl IOJIS TO-
YEYHOro 3apsiaa g, a B ieHTpe mapa O U HaNpsHKEHHOCTh M MOTEHIMAN paBHbBI HYI0. BrickaxuTe
CBOE MHEHHE O TOM, KTO U3 HUX IpaB. Eciau oHu 06a He mpaBsl, TO MPEII0KUTE CBOE IIPEICTaBIIE-
HUE O TOM, KaKUM JIOJKHO OBITh OJIE B YKa3aHHOM Ha pUCyHKe ciiydae. Hapucyiite kapTuny cuio-
BBIX JINHUU TOJIS1 M YKQKUTE BEJINUYMHY HANPSHDKEHHOCTH U TOTEHIMaNa B TOUKax r =0, a<r<by,

by <r<b, ur>b,

3. [paBuibHO J11 M300paKEHbI JIMHUK HANPSOKEHHOCTH E snektpocratuue- s 4q
CKOTO TOJISl B TUIOCKOM 3aps>KeHHOM KoHaeHcatope? Ecnu na, To uemy pas- T =1 %
Ha [UPKYJISIHS BEKTOpa E MO NpSIMOYroJbHOMY KOHTYPY, H300paKeHHOMY Y VY
Ha PUCYHKE IITPUXOBOU JTMHUEH, U HE HAPYIIAET JIU OTyYEHHBIA pe3yabTaT

TeopeMy o IUpKysiiuu E ? Eciti HeT —To Kak MpaBUIIbHO HapucoBaTh JuHuK E ? OTBET 060CHO-
BaTh U MOATBEPIUTH HOpMyTIaMHu.

my
[<--

4. B skcriepuMeHTe IepBOHAYAIbHO HE3aPsHKEHHBIN METAUTHYECKUM \weTann
crepxkerb ACB mogHocsT K 3apsokernHoMy Teny (1). [Tocne sToro R :jB
crepxeHb pazaensatoT Ha ABe yactu AC u CB, koTopble pa3nensor, u A ¢
IIEPEHOCAT pa3/ieleHHbIE YACTH Ha OYEHb OOJIBIIOE YAAIEHHE OT 3a-  2) Metann I meTann
psbkeHHOTo Tena (2). BeickaxkuTe cBoe MHEHHE O TOM, KaKOi T0JDKHA /_\F +C CI' -
OBITH Pa3HOCTh MOTEHIUANOB ¢ —¢g B TOukax A u B Ha koHIax

CTEPIKHsI JI0 pa3jieneHust (BepXHUI PUCYHOK) H [OCIIe pa3/IeieHUs U epeMelieH st (HIKHUN pu-
cyHOK). OnpeienuTe MPUIUHBI BO3MOKHOTO H3MEHECHHUS BEJTMUUHbBI G5 — g HIM OTCYTCTBHUS 3TOTO

u3MeHeHus. OTBeT 000cHylTe (U3MUECKUMU 3aKOHAMHU U TIPUHIUIIAMHU.

R
=4

5. Mexy MaacTHH MJI0CKOT0 KOHJEHCATOPa, MOIKIIOYEHHOTO K UCTOYHUKY TTOCTOSTHHOU c
OJIC &, HaxoauJICcs OJJTHOPOIHBIA IUAJIEKTPUK C TUDIICKTPUUECKONU MPOHUIIAEMOCTBIO €. ¢
[Tpu 5TOM EMKOCTH TaKOTO 3aIOJIHEHHOTO KOHAeHcaTopa Oblia paBHa C. Beickaxute ceoe
MHEHHUE O TOM, OY/ET JIH1 IUIIEKTPUK BBHITAIKUBATHCS SJEKTPUUECKUMHU CUIIAMU U3 KOH- 1
JeHCATOpa WM HET, M KaKyio paboTy HaJl0 COBEPIIUTh, YTOOBI YIAIUTh JUIEKTPUK U3
KoHJIeHcaTopa? OTBET 000CHOBATH C MIOMOIIBIO (PU3NYECKUX 3aKOHOB U MPUBECTH (POPMYITY IS
TaKoM pabOThI, BRIPAXXEHHYIO Yepe3 BenuunuHbl £, C U €.

6. DKCIEpUMEHTATOp MPOTSAHYJ JIBa TOHKUX MapajlIeNbHBIX POBOJA HA .
MaJIoM paccTosiHuH | Jpyr oT Apyra v mpoIycKaeT 1o IpoBoJaM TOKH B [
pa3HbIX HaNpaBJIEHUAX, KaK I0Ka3aHO HA PUCYHKE, CUUTAs], YTO Pa3HOHA- | oL

IIPABJICHHBIE TPOBOJHUKYU C Pa3HOHAIPABIECHHBIMUA TOKAMU MPUTAHYTCS

JpYT K IpYr'y ¥ MOXKHO, 3Hasl UX MacCy U CUITy IPUTSDKEHUS, HATH BpeMs, 32 KOTOPOE IPOBOAHUKH
COMKHYTCS U TOKU HCUE€3HYT. BbICKaxuTe CBOE CyX/A€HUE O MPABOTE MJIM OLIMOOYHOCTH 3aKIItoue-
HUS 9KcriepuMeHTaropa. OG0CHYHTE CBOM BBIBOJIBI C IOMOIIBIO (PU3NUECKUX 3aKOHOB, U C IOMO-
1610 (hOpMyIT OIpeeNIuTe BEIMUMHY U HAIIPABICHUE CHJI, IEHCTBYIOIIMX HA €AMHUILY AJIUHBI IIPO-
BOJIHMKOB.
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7. Ha riaznkoii rOpM30HTaIbHOM TOBEPXHOCTHU PSIIOM JIeXKaT JBa OJU- 7 7
HAKOBBIX BUTKA C OJJMHAKOBBIMH I10 BEJINYMHE U 10 HANIPABJICHUIO TO- © ©
kamu |. Beickaxute cBoe MHEHHUE O TOM, KaK OyIyT B3aUMOJIEHCTBO-
BaTh APYT C IPYTrOM 3TH TOKH: IEHCTBYIOT JIU MEKly HUMHU CUJIbI IIPH-
TSOKCHUSA? OTTAIKUBAHUA? CHIIBI B3aMMOACHCTBHS paBHBI Hy0? OTBET HE00XOANMMO 0OOCHOBATH C
MOMOIIBIO (U3HYECKUX 3aKOHOB U (hOPMYI.

8. ITo neHTpabHOM KuUjle paguyca & MpsIMOr0o KOaKCHAIIbLHOTO Kabens TedeT Tok |. Takoi xe Tok |
TEUYeT MO BHELIHEMY IIHIMHpUIecKkoMy cioto (“crakany”) paauyca b HaBcrpeuy. Hapucyiite rpa-
(UK 3aBHCUMOCTH HAMPSHKEHHOCTH MOJIs H , CO3AaHHOTO STUMH TOKAMH, OT PACCTOSIHUS [ 10 OCH
kabenst. OTBeT 000CHOBATH U MOATBEPAUTH (POPMYIIAMH.

9. Ha dheppomMarHuTHBIN TOPOUAAIBHBINA CEPACUYHUK U3 MaTepraia ¢ MarHUTHON
IPOHUIIAEMOCTBIO [L PaBHOMEPHO HamMoTaHbl N BUTKOB IIPOBOJA, 110 KOTOPOMY
TEYeT MOCTOSHHBIN TOK |. Bo3HuKaro1iee B cep/ieYHrKE MarHUTHOE T0JIe UMEET
B/IBO€ MEHBIIYIO BEIMYMHY HANPSHDKEHHOCTH, YeM HE00XO0AUMO JJIs OTIbITa. DKC-
MEPUMEHTATOP CUYUTAET, UTO JJIs1 YBEIMUYECHUS HAPSHKEHHOCTH MAarHUTHOT'O TOJIS
BHYTpH OOMOTKH B 2 pa3a HEOOXOMMO YBEIUYHUTh U YHCIIO BUTKOB OOMOTKH,
TOK, MPOTEKAIOUIH 10 0OOMOTKE B [IBa pa3a, a TAaK)Ke HAMOTaTh MPOBO/JI Ha TaKOM ke 1o GpopMme U
pasmepaM CepAeUYHUK, HO CICIIAHHBIN U3 MaTepuaia ¢ BABOE€ MEHbIIEH MATHUTHON IPOHUIIAEMO-
cTh10. M3710%KUTE CBOE MHEHHE O MPAaBOTE UM OLIMOOYHOCTH BBIBOJIA dKcIiepuMeHTaropa. CBoi
OTBET 00OCHYHTE ¢ MOMOIIBIO (PU3NYECKHUX 3aKOHOB U MOATBEPAHUTE (POPMYIIAMHU.

10. IleprieHAUKYIAPHO TIATKON TOPU3OHTATIBHOM MIIOCKOCTH CO3/IaHO Tep-
NEHAUKYJIIAPHO HAIPABJICHHOC HCOJHOPOAHOC MATrHUTHOC ITOJIC C MHAYKIIU-
eil B, BeJIMYMHA KOTOPOM BO3PACTAET, KaK MOKa3aHO Ha PUCYHKE. DKCIIEpH-
MEHTATOP TOJIKHYJI JKeJI€3HOE KOJIBIO C PauycoM I' ¥ ¢ Maccoil m B 00-
JacTh 0oJiee CUIIHOTO MOJIs C HAaYalIbHOM CKOPOCTBIO V(, YTOOBI BBISICHUTD, YTO IPOU3OMAET C
JBHKEHHEM KoJiblla B lajbHemeM. Ero nurepecyet, 4To OyJeT Janbliie IPOUCXOJUTh CO CKOPO-
CTBIO KOJIbLIA. 6yI[CT OHa BO3pacCTaTb, YMCHbIIATLCA UJIW HC U3SMCHUTCA U 6y;[eT JIK IIpU 3TOM BBLAC-
JSTHCS TEILIO0, €CJIM TPEHUE KOJIbIla O MIIOCKOCTh OTCYTCTBYET. M37105%KuTE CBOE MHEHHE O TOM, UTO
OyzAeT MpOMCXOIUTh C KOJIBIIOM IPH JIBHKEHUU U 0OOCHYITE CBOM BBIBOJBI C TIOMOMIBIO (pr3mue-
CKHX 3aKOHOB, IPUHIIUIIOB U (HOPMYIIL.

11.3aMKHYTYI0 HAKOPOTKO KaTyIIKy-cojieHOu ] u3 N BUTKOB C CONPOTUBIEHUEM R
U C IUIOIIAJIbIO OJHOTO BUTKA Sj, 0Ch KOTOPOI ITepBOHAYAIBHO ObljIa HAIIpaBJIeHa —
HEePICHIUKYISIPHO JTHHUSM UHIYKIMUA B MOCTOSHHOTO MArHUTHOTO MOJSL (CM. pu-  —
CYHOK), TIOBOPAYMBAIOT TaK, YTO OCh KAaTYIIKH CTAHOBUTCS MapaJUICIbHON JINHUSIM %
B . Kak ompemenuTh MPOTEKIIKI IPU 3TOM Yepe3 KaTymiky 3apsia? Yemy oH Oyaer 3
paBeH? OTBeT 000CHOBAThH U MOATBEPAUTH (POPMYIIaMHU. 1

U

=
———
c:=—>Pd

BUTKOB

|

12. JIBa sKkcniepuMeHTaTOpa PacCyKIar0T O TOM, KaK MOXET U3MEHATHCS BEIMYNHA
0 nmorapudMHUECKOro AEKPEMEHTa 3aTyXaHUsl COOCTBEHHBIX dJIEKTPHUUECKHUX KOJIe-
0aHui B KOHTYpE, N300paKEHHOM Ha PUCYHKE, TJI€ BETMYNHBI EMKOCTH KOHJICHCA-
topa C ¥ MHIYKTUBHOCTH KaTymiku L (ukcupoBaHsbl, a COMpOTUBICHHE peocTaTa
R M0XHO M3MEHATH B IFOOBIX Tpeenax 0< R<« . [IepBblil 3KCIEPUMEHTATOP CUUTAET, YTO BEJIH-
YrHA 6 HE MOXKET IMPEBBICUTH HEKOTOPOT'O 3HAUCHHSI, @ BTOPOIl YBEpEH B TOM, YTO BEJIMYMHA O Me-
HSIETCS HEOTPAHMYEHHO M IOCTUTAET BEJIMYMUHBI 0 =0 TpPH R=o . BEICK&KUTE CBOE MHEHHE O TOM,
KTO M3 HUX MIPaB WU HE MIPaB, U 000CHYWTE CBOM BBIBOJI, OIYUUB (HOPMYITY AJIsI IPENIEIOB U3ME-
HEHUs BennuuHa 6. MoxkeT 1 8 craTh paBHOW OECKOHEYHOCTH, M €CIU J1a, TO IIPU KaKOM 3Haue-
Huu conpotuienus R? Hapucyiite npubnusurensHblil rpaduk 3aBucumoct 6 ot R.
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13.B uenb SJIEKTPAIECKOro KoeGaTEIbHOrO KOHTYpA BKJIIOYEHA BHEMHA -~ | R
pemenHas DJIC ¢ HUKINYECKOI 4acTOTOM . MeHsis 3Ty 4acToTy, ONpeesnIIy, | HWW_%
~Eocosot

YTO MaKCUMaJlbHasl BEJIMYMHA aMILTUTY/Ibl HaNlpsDKeHHs Ha KoHaeHcarope C mo-
Jy4aercs, KOrjaa w=w, , a8 MAKCUMaJbHas aMILIUTY1a TOKA B LIENU — IIPH W= W, , [IPUYEM

w, —w, =,/ 2. Kak HaiiTu cooTHOIIeHNe Mexay napamerpamu uenu R, L u C npu sTom ycrnoBuu?

Bripasute emMmkocTh koHAeHcaTopa C uepe3 conporusienne R u nuHaykTuBHOCTD L KaTymku. OT-
BeT 000CHOBATH U MOATBEPAUTH POPMYyIIaMH

4 cemecTp

IlepeyeHb KOHTPOJILHBIX 3aJaHUIT H (WJIH) BOMPOCOB /IS OLeHKH CPOPMUPOBAHHOCTH KOM-
nerennuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP H0cTH:KeHHsT KomneTeHuun OITK-1.1)

IIpumep: TlepedyeHb KOHTPOJIbHBIX 3aaHUii U (M) BONPOCOB /ISl OIleHKH ¢(hOPMHUPOBAHHO-
cru komnerenuuu OIIK-1 (koHTpoIMpyeMblii HHANKATOP AocTH:KeHUsI komneTeHuu OITK-

1.1)
1. Ha TOHKYIO IUIEHKY U3 IIPO3PaYHOro MaTepuala ¢ mokKasareaeM Genbiii ceeT
IpeIOMJIEHHUS N, HAXOIAIILYIOCS B BO3yX€E, MTAJacT CBEPXY OCIbIii CBET. bbby ll’ byl
ITpu 5TOM Ha TIOBEPXHOCTH IUICHKH HAOTIONAKOTCA MHTEPDEPEHIMOH-  ——% %7, 7.,

~ \
HBIC IT1O0JOCHI. HBGTOB&H OKpacCKa y4aCTKa KaXJI0H U3 IIOJIOC MCHACTCA B

HanpaBJIeHUH CIIPaBa HAJIEBO, YKa3aHHOM CTPEIIKOI Ha PUCYHKE CIIEAYIONIMM 00pa3oM (BeIOEpHTE
OTBET): a) 3eJICHass— CUHSISI—KeITasi— OpaHKeBas,

0) 3eeHas—IKeaTas—OpaHKeBas—KpacHas, B) OpaHXeBass—KeJITas— CHHsISI—3e/IeHast;

r) )KenTas— roinyoas— 3eJeHas— CHHSIS, 1) KpaCHas—OpaHXeBas— KeaTas— 3elieHas;

€) HaOJII0Aat0TCs YepeyIOIInecs Oelibie U TEMHBIE TI0JIOCH;

. . 2| 17| CBSTA~ N | I
2. MOHOXpOMATHYECKHH CBET C IUTHHOM BOJHBI A PAaCIpOCTPaHACTCA B $$ l/,,¢ $,,i 1% iU
CTEKJIE ¢ IIOKa3aTreneM npenomiieHus N = 1,5 u nagaer HopMaabHO Ha e $d BO3AYX §
TOHKYI0 BO3YIIHYIO IPOPE3b-IIPOCIONKY ToNmuHbI d. YciioBueM uH- { cTekno ~ n~ )
Tep(epeHIMOHHOTO MaKCUMyMa JIJIsl OTPAKEHHOTO OT MPOPE3H CBETa ” ”

Oyner (BbIOEpHTE PABUIIBHBIN OTBET, €CJIH M — [[EJI0E YKCIIO).
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 2A;

a) 1 6) I

HYIO pELIETKY MagaeT

MOHOXPOMaTU4ECKUI ® ? (p
cBeT. [IpaBunbHOI 0 0

KapTUHOH paclpene- 1 I
JIEHUs1 UHTEHCUBHO- B) ")

ctu | cBera, IIpo-

LIEIETO 3a PeLeT- P P
Ky, OT yIja OTKJIOHE- 0 0

HUSI (0 OT HAIIPABJICHUSI MTAIAFOIIEro CBeTa OyneT (BhiOepuTe MPaBUIbHBIA PUCYHOK):

3. Ha nudpakumon-

4. Ha nudpakiyoHHYIO peleTKy najgaer Oesblii CBeT co BCeMH JUIMHaMu BoJiH. Ha skpane, pacro-
JIO)KEHHOM 3a AU(PaKIIMOHHOI peIIeTKoi, BOIM3MU neHTpa O HHTepEepEeHINOHHOH KapTHHBI Ha-
OJIFOIAFOTCSI MAKCUMYMBI OCBEIICHHOCTH (CIeKTphl m—-ro mopsijika). C yBeIn4eHHeM MmopsiaKa
criekTpa m (BeIOEpHTE MPaBUIBHOE YTBEPKICHHE):
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a) ero HIMPHHA PACTET, a IPKOCTh OCTAETCS HEU3MEHHOMN

0) ero mupHHA OCTAETCS HEU3MEHHOM, a SPKOCTh YMEHbBIIACTCSI
B) €ro HIMPUHA U APKOCTh HE U3MEHSFOTCS

r) ero UIMPHHA U APKOCTh YMEHBIIAOTCS

1) €ro HIMPHHA YBEIHMUYMUBACTCS, a SPKOCTh YMEHBIIIACTCS

5. MOHOXpOMAaTHYECKUN CBET C JUTMHOM BOJIHBI A TaJlaeT HOP-

MaJIbHO Ha IUIOCKYIO Nperpajay ¢ Mpope3aHHbIM OTBEPCTUEM pa- cBeT

auryca I (cM. pUCYHOK). 3a mperpajioif Ha yJajJeHun | ycTaHoOBJIeH ——=

napaieNnbHbIi 9KpaH. UToOb! B IeHTpe 3kpaHa 0 n3-3a audpax- — ¢ 0
% —_—

IIUM CBETa Ha OTBEPCTUU HaOI0OJaIICs AU(DPAKIIMOHHBIA MAKCUMYM )

OCBEIIIEHHOCTH, PACCTOSIHKE | JIOJDKHO OBITh paBHO (BbIOEpHTE
npaBHnLHHﬁ OTBET, IJI¢ M+ [[eJIOE YKCII0):

2 2 2

e v
. <m+52>r2

(2m+2)A’

nperpaga aKpaH

6. Ha myTu s1iyda ecTeCTBEHHOIO CBETa C UHTEHCUBHOCTBIO |, YCTaHOB-

JICHBI /IB€ TUIACTUHKY U3 TypManuHa. [Tocie mpoxoskaeHus! IIacTUHKU
1 CBeT MOJHOCTBIO TUIOCKOIOJISIpU30BaH (cM.pUCYyHOK). [TnacTuHka 2 1
BHayaJle yCTaHOBJIEHA TaK, YTO HE MPoITycKaeT cBeTa. Ha xakoit yron @ °
HaJI0 MMOcJe 3TOro nmoBepHyTh ocb O'O' BTOpOH MIACTHHKU 2 BOKPYT
HaIpaBJIeHUs pacCpOCTPAHEHHsI JIyda CBETa, YTOOBI OHA CTajia MPOITyC-
KaTb CBET C MHTEHCUBHOCTBIO | 5 =1 / 47

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

7. EcTrecTBEeHHBIH CBET MaJaeT Ha CUCTEMY M3 JIBYX MOJSPU3ATOPOB
I1; u I, ocu IpOTyCKaHust KOTOPBIX CKpereHs! o yriaom 9¢F . Iy
Mex iy HUMH ToMenIaroT TpeTuil nossipusarop Iz, ock mpomycka- MV

HUS KOTOPOTO COCTABJIsIeT yrol a =45° ¢ 0ChIo MpOIyCcKaHHs Hep-
BOT'O TOJIsIpu3aropa (CM.pUCyHOK). IHTEHCHMBHOCTB CBETa, PO-
HIEJIIEro Yepe3 CUCTEMY U3 TPEX MOJISIPU3aTOPOB OKa3ajlach paBHOM
|. YeMy paBHa HHTEHCUBHOCTD |(j IaJaroLIero Ha CUCTEMY CBETa

(ykaxxute npaBUIIbHBIA OTBET):

a) | ; 6)\/§I; B) 2| ; r)2\/§I; n) 8l ; e)8\/§I; k) 161 ;  3) npyroii oTBeT;

8. [lepBoHAYAIBHO C CIUHHIIBI IOBEPXHOCTH a0COIFOTHO YEPHOIO TEJIa HCIYCKAIOCh TEIJIOBOE U3-
Jay4eHne ¢ MouHocThio Pg = 300BT. 3aTeM MOITHOCTB 3TOT0 M3ITy4YEeHUs BO3POCIIA 10 BETHYNHBI

P =1200Bt. Onpenenure, BO CKOJIBKO pa3 U3MEHHJIACH IPU ATOM JIJTMHA BOJIHBI, HA KOTOPYIO TIPH-
XOIUTCSI MAKCUMYM TEIIOBOTO M3JTyYCHUS:

a) yMeHbImiaach B 16 pa3;  0) yMeHbInmiaach B 4 pa3a;  B) YMECHBIIWIACH B 2 pasa,

r) ymenbIimiaach B 1,41pas; 1) He U3MEHMJIACh, e) yBenuumiack B 1,41pa3;

K) yBeIMUMIach B 2 pa3a;  3) yBeJIMuWiach B 4 paza; M) yBenuuwiach B 16 pas;
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9. AGComIOTHO YepHOE Teno uMeso GpopMy Iapa. 3aTeM ero 00beM YMEHBIIHIHN B 8

pa3, YMEHBIIIMB pa3Mep auaMerpa B 2 pasa, a TeMrepaTrypy | yBeIuuuiu B 2 pasa. g &
Omnpenenurte, BO CKOJIBKO pa3 U3MEHMIIACh BETMUYMHA SHEPTHH TEIIOBOTO M3JIy4eHUs, Wj@m
UCITYCKaeMOT'0 JIaHHBIM TEJIOM T10 BCEM HAIPaBJIICHHSIM 33 €MHUILY BPEMEHHU: 3 1

a) yMeHbpIImiIack B 16pa3;  0) ymeHbimiach B 8 pas; B) YMEHBIIWIACh B 4 pa3a;
I') yMEHBIIMIACh B 2 pa3a; [1) He U3MCHHWIIACh,  €) YBEJIMUYHWIIaCh B 2 pasa;
XK) yBeNnn4miach B 4 pasa;  3) yBenmumwiach B 8 pa3; M) yBeauuuiach B 16 pas;

10. BeiGepute npaBuiIbHBIN TpaduK 3aBUCUMOCTH MAKCUMAaIbHO BO3MOYKHOM BETTMUMHBI CKOPOCTH
V BBIOMTOrO U3 MeTajlla 3JEKTPOHA OT BEIMUYMHbI SHEPTHU Eq) naslarouiero Ha Metayt poToHa

npu porodrddexre:
rto Ao e)v

a)lv 6)1v B)1v

11.Tpaduxu 3aBHCHMOCTH MaKCUMaJIbHO BO3MOKHOM KMHETHYECKOH SHEPrUn
DJIEKTPOHOB, BEIOUTHIX U3 ABYX MeTaUIoB “1” 1 “2”, OT 4aCTOTHI v MagaroNInX
(hOTOHOB UMEIOT BUI, N300paKEHHBIN Ha pUCYHKe. BriOepuTe nmpaBuibHOE yT-
BEpIXKJICHUE!

a) yroJ HaKJIOHa 000X rpa)uKOB K OCH V ISl pa3HBIX METAIJIOB IOJDKEH OBITh Pa3JIMUHbIM,
0) must moOBIX MeTayIoB “1” u “2” rpaduKu T0JKHBI COBIAIATh

B) paboTa BbIX0/1a 3JIEKTpOHA U3 MeTajuia “1” Gosbiie, yeM u3 Metayuia “2”

r) paboTa BbIXO/a MJIEKTPOHA U3 MeTaiia “1” MeHblle, yeM u3 MeTamia “2”

12.U3BecTHO, 4TO Etb —3HEPrus KaXI0ro 13 MaJarimx Ha MeTaut poToHoB, A - paboTa BbIXoaa

9JICKTPOHA U3 3TOTO0 METAaJllia, EI(I/IH — MaKCHUMAaJIbHO BO3MOXKHOE 3HAUCHNE KHUHETUYCCKOM OHEPIrun

9NIEKTPOHA, BEIOMTOr0 M3 Metaiuia; h—nocrosiHuas [1nanka; € -ckopocth cBerta. [Ipu 9TOM 211ek-
TPOHBI IIEPECTAIOT BBUICTATh U3 METAJIa PU YBEIWYCHHHU JUTMHBI BOJIHBI aAI0MINX (OTOHOB 10
BEJIMYMHBI (BEIOEPUTE TPABHIBHYIO (POpMYITy):

g A= g A= A= gL A=
E(b S A E(b ~ B E(b —-A
9 a=ty g azh A=A =D ey, RTA
ch ch 2rch ch ch
13. ®orons! “1” ¢ MIMHON BOJHBI A1 ITAJAOT HA ITIOKOSIIHICS dJIEK- 3
TpoH. B pe3ysbTare KOMITOHOBCKOTO PAacCesiHUsI TaKUX (POTOHOB OT
3JIeKTpOHa pazyieTatroTcst GoTonsl “2”, “3” u “4” ¢ quHaMU BOJH Ay, A3
U A4 COOTBETCTBEHHO (CM. prCyHOK). HamMeHbIIYI0 THHY BOJHBI A 1
umeet GoToH (Min GOTOHBI): DAV AL
a)l; ©06)2; B3, 104, 1)lu2; e)lud 4 SNEKTPOH

) BCce POTOHBI UMEIOT OAMHAKOBYIO A;

14.JIazep ucmyckaer 3a equHUIy BpeMeHr N (OTOHOB ¢ 0IMHAKOBOM yacToToi v. Jlyd nasepa na-
JTaeT Ha 3epKaJIbHYIO MOBEPXHOCTH. [[aBieHne, KOTOPOE OH OKa3bIBaeT Ha MIOBEPXHOCTH:

a) nponopunonaabHo N 1 He 3aBUcHT OT v 0) mpomnopiroHansHo NV B) mpomopimoHansHo Nv
I) NpONOPUHMOHANBHO V U He 3aBucut or N 1) mponopuuonansao V/N

€) MPOIOPIUOHAIBHO :I/ ( Nv)
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15. KuHeTrueckue SHEepruy HePEIsSTUBUCTCKUAX MPOTOHA M O — YacTHIlbI (PO aToMa rejius) O/Iu-
HAKOBBI. YKaXXNTE BEPHYIO BEIMUMHY OTHOIIECHHS A / Ag p AVTHHBI BOIHEI fie bpoiins o —vactu-

bl K JJIMHE BOJIHBI ¢ bpoisis npoToHa:

a)l; 6)v2; B2 V8 4 >K)1'

1. 1. :
e)ﬁl Er 3)%! I’I)Zy

16. DxcnepuMeHTalIbHO ONpeAessis KOOPAMHATY X MUKPOYACTHUIbI JOOUBAIOTCS MPEIEIbHO TOUYHO-
rO U3MEPEHUs, IpU KOTOpoM e€ HeonpeaenaeHHocTh Ay X — 0. IIpu 3ToM HeonpeneneHHOCTh Be-

JMYUHBI TIPOEKIIMK UMITYJIbCA TaHHON YaCTHIIBI Ha OCh X (YKa)KUTE MPaBHILHOE YTBEPIXKIACHHUE, IJ1e
7 =1,05511034 T [3):
a) AHpX_’O; 6) AHpX_’h; B) Apr_,oo; F) AHpX_’h/Z;

1) TOYHOCTH n3MepeHust Ay X — O Henb3st JOOUTHCS B IIPUHINIE,

17.MuxkpouacTuiia HAXOAUTCS B CTALIMOHAPHOM MOTEHIIMAIBHOM I10JI€, B KOTOPOM MUMEET MOTEH-
nuagbHyo 3Hepruo U (X) , 3ABUCSIILYIO OT OJJHOW KOOpAMHATHI X. [loiHas sHeprus yacTuilpl paBHa

E, a e€ cocTrosiHMe onuchIBaeTCsl BOJTHOBOM (pyHKIMen Y (X) .Ecou A =1,055110 34 Jlx [€, To mac-

CY M YacCTHIbI MOYKHO BBIYMCIIMTh M3 COOTHOIICHHUs (YKOKUTE MPABHIbHBIA OTBET):

3 m= h2 dZLU(X); 6) mzZ(E—U(X))lejJ(X);
2AE-U()e(9 0% () ax

5 m= h? dqu(x); 9 m= n2Q(x) ;
2U(X)-E)e(x) dx 2(E-U (X)) Py( %)/ d ¥

o m=2U(0-E)d?(x) 9 m= n*y(x)

WPe(x)  d@ 2(U () -E) Py (%, d ¥’
18. BonnoBas pynkuus Y (X) = AeXp( ikX) , T1e A 1 K —IOCTOSIHHBIC BEJIMYMHBI, | — MHUMAsI CIIH-

HHIIA, OTIMCBHIBACT COCTOSTHIE MUKPOYACTHIIBI B TOM CJIydae, KOraa e€ MOTEHIHAIbHAst SHEPTUS HMe-
et BuJ (YKaKHUTE MPaBHIILHBIA OTBET):

A U=ké/2; 6)U=k«; B)U :consﬂjexpé—kxz); U=0; n)U =constlexgikx);

€) HeT MPaBHJIHLHOIO OTBETA;

19. CocTosiHME MUKPOYACTHUIIBI, IBHKYIIEHCS B OTPaHUUYEHHOM IIEHTPAIbHO-CUMMETPUIHOM II0JIE,
OTIMCBIBACTCS BOJIHOBOW (DyHKIHEH ) (r) =Ar 2 , T7ie A —KOHCTaHTa, a I —pacCTOsAHMUE A0 LICH-

TpajabHOM TOUKH. OTHOIIEHHUE MJIOTHOCTH BEPOSATHOCTH OOHAPYKEHUS YAaCTHIIBI B TOUKE C KOOPIH-
HATOH I K IUIOTHOCTH BEPOSITHOCTH €€ OOHAPYKEHHS B TOUKE I, PaBHO (YKa)KHTE NPABUIIBHBIN

OTBET):
r ° r 4 r 2 r 2 r ! r °
2 2 2 1 1 1
a)|l—|: 0)|—|. B) | — | r) 1; m = e)| —| x) | —|
ry r ry rs rs )

3) HET MPAaBUJIBHOTO OTBETA,;

20. Eciu paauyc N-it 60pOBCKO# 2JIEKTPOHHON OPOUTHI B OJTHOJICKTPOHHOM aTOME PaBEH YEThIpEM

paauycam nepBoii 60OpPOBCKOM OPOUTHI, TO OTHOIICHHE ‘Ll‘ / ‘ Ln‘ BEJIMYMHBI MOMEHTA UMITYJIbCa
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3JIEKTPOHA, HAXOALIETOCs Ha MEePBOM OpOUTE K BETMUYMHE MOMEHTA UMITYJIbCa SJIEKTPOHA, HaXO0-

JsIerocst Ha N-it opouTe, paBHO (yKaKUTE MPaBHILHBINA OTBET):
a) 0,125; 0) 0,25; B) 0,5; r)1; n) 2, e) 4, x) 8;

21.Ha pucyHke cxeMaTuyecku U300pakeHbl CTallMOHApHBIE OPOUTHI aTOMa
BOJIOpOJia coryiacHO Mozenu bopa, a Takke ycI0BHO H300pa)KeHbI IEPEXOJIbI
3JIEKTPOHA C OJJHOW CTAllMOHAPHOIN OPOUTHI HA APYTYIO, COMPOBOKAAIOIIUECS
ucryckanueMm otoHa. DTH MepeXxo/Ibl Nal0T CIIEKTpalIbHbIE cepuu Jlalimana,
bansmepa, [lamena u 1.10.

HaubGonpmemy ummynbcy ucnymieHHoro ¢otoHna B cepuu Jlaiimana
COOTBETCTBYET CJIEIYIOIIHM IEPEXO U3 TEX, YTO IPUBEIEHBI HA PUCYHKE:!

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

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

22.1lepexon ameKkTpoHa ¢ O0POBCKOM OPOUTHI C TJIABHBIM KBAHTOBBIM YHCJIOM N HAa OPOMTY C TJIaB-
HBIM KBaHTOBBIM YKCJIOM N’ B aTOME BOJOPOJA COOTBETCTBYET TUHUU OJJHOU U3 CHEKTPATbHBIX
cepuii uznmydeHus. [Ipu aToM nepexoxy N=o — N'=2 COOTBETCTBYET CIEAYIOIIAs IJTMHA BOJTHBI
u3aydenus A (BbIOepuTe NPaBUIbHBIN OTBET):

a) MUHUMalbHasi A B cepuu JlaiimaHa, 0) MuHuManbHast A B cepuu banbmepa,

B) MUHUMaJIbHas A B cepuu [lamieHa; r) MaKcuMaibHast A B cepun JlaiimaHa,

1) MakcuMajbHas A B cepuu bambmepa, ¢) MakcuMasbHasi A B cepuu [lamieHa;

23. MUKpoYacTHIla, HAXOIAIIASCS B OAHOMEPHOU IPSIMOYTOJIBHOM MOTEHIIMATBHON sIMe U

IIUPHUHBI @ ¢ OECKOHEUHO BBICOKUMU CTEHKaMHU, IEPEXOUT Ha OCHOBHOM, CaMbIi HU3KUH
pa3pelleHHbI SHEPTETUUECKUN YPOBEHD C Pa3pEIIEHHOI0 YPOBHSI SHEPIUH, JIEKAILErO

HENOCPEJICTBEHHO HaJl OCHOBHBIM. [IpH 3TOM HcnyckaeTcsi pOTOH ¢ HMKINYECKOM YacTo- m
TOM . Maccy 4aCTHIIBI M MOKHO HAalTH U3 COOTHOIIECHUS (YKaKUTE BEPHBIN OTBET, T/I€ | X
h = h/2m-nocrosiunas [Lianka): 7
h 3h na 3h 21%h 3h 4TCh
a)—2| 6)—21 B)_zy r —21 H —21 e) 21 >K)—2|
20l 4wl wL’ wL L 20L

24. MUKpOYacTHIla C MACCOM M HaXOIUTCS B OZTHOMEPHOH MOTEHLIUAIBHOU SIME, UMes! IOTSHIIN-
anbHy0 3Hepruto U =k X / 2, e k =const, u MOXeT UMEeTh TOJIBKO TUCKPETHBIE Pa3pelICHHbIC
3HaueHMs SHepruu Ep, rae N—rnaBHoe kBaHTOBOE YKca0. C pOCTOM 4HCIa N pacCTOSHUE MEKIY
COCeHMMH pa3pelleHHbIMH ypoBHsIME 3Heprun A E = Ej 1 — E, (ykaxuTte BepHOE yTBEpXkKICHUE):

a) CTPEMUTCS K HYJII0;  0) HE M3MEHSETCS;  B) YMEHBIIAETCS,  T) YBEJIMYUBACTCS,
1) YBEIMYHMBACTCS M CTPEMHTCSI K HEKOTOPOMY TIpE/IeNy;  €) YMEHbBIIACTCS U CTPEMHUTCS K HYIIIO;

25.Bce paccmarpuBaeMble MOA000IOUKH aTOMa ypaHa 3aMo0JHEHbI 3JIEKTPOHAMH MOJHOCTHIO. N;
—yuciio 31ekTpoHoB B 5 —nogobomnouke, a Ny —4uciio 37eKTpoHOB B 2S — 110,100010UKe. Y KaKu-

T€ IPAaBUJIbHYIO BEIIMYUHY PAa3HOCTHU N;— Ny
a)l;, 06)2; B)3;, N4, n)6;, ¢7;, x)8; 3)9; u)l0; x)12; na)14; wm)15; =n)16;

26. YkaxuTe, Kakas 4aCTh aTOMHBIX sJIEp PaJIMOAaKTUBHOTO BEIIECTBA paclajacTcs 3a BpeMsi, paB-
HOE TpeM IepuoiaM Mojaypacnajia:

1, 2, 3, 3. 7, . 1, 1. .
a)z’ 6)5, B)g’ F)Z’ Il)g, e) ~; m)g’ 3)5, M) =; K)

; JI) IpyTOi OTBET;
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27. (Y) B pesynbrare ssaepHBIX pacagoB UCITYCKAIOTCS YacTHIBL 1) 0-H3TydeHHUs ¢ Maccoi My, ; 2)
B-u3nydenus: ¢ macco ms, 3) y-u3inyueHus ¢ Maccoi m,; 4) HeiTpoHsl ¢ Maccoil M,. Hamo pac-
CTaBUTh MACChl YaCTHII JaHHBIX U3JIyYCHUIl B MOPsiAKe Bo3pacTaHus (YKaKUTE OTBET):
a)my<rrh<nB<ra; 6)mn<rq/<nﬂ<rﬂ; B)mn<rrh<na<r9;
r)my<nB<n',1]<ra; ;[)my<nB<n&<rn; e)ma<rrb<n9<rn;
;K)ma<rrh<rrB<ro; 3)my<n'h<n&<rB;

Ilepeyenb KOHTPOJILHBIX 3aJaHUIi U (HJIM) BOMPOCOB JUIsA OLeHKH COPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHKeHUsI komneTreHnuu OIIK-1.2)

Ipumep: TlepedyeHb KOHTPOJIbHBIX 3aJaHUI H (WJIH) BONPOCOB JUISA OLeHKH COPMUPOBAHHO-

ct komnereHuun OITK-1 (koHTpoIMpyeMblit HHANKATOP AocTHKeHust KomneTrenuu OITK-
1.2)

1. ITocrosiHHAs TUQPPAKIUOHHON PEUIETKH, HA KOTOPYIO MalaeT HOPMAJIbLHO MOHOXPOMATHYECKUI
cBeT, paBHa 3,6 MkM. 3a pewerkoii oz yriaom 30° K HapaBIeHMIO TAAOIIETO CBETA HAOIIIOIaeT-
cst uHTep(epeHIINOHHBII MaKCUMYM (criekTp) 4-ro nopsiaka. [{jinHa BOJTHBI Maar0IIero CBeTa pas-
Ha (YKa)KUTe MPaBHIbHBINA OTBET):

a) 400uMm;  0) 450uMm;  B) 500HM; 1) 600HM; 1) 700HM;  e) 750HM;

) Apyroi OTBET;

2. To4euyHbIi ICTOYHUK MOHOXPOMAaTUYECKOT'O CBETA C JUTMHOM BOJIHBI A Ha-
XOJIUTCSI HA PACCTOSIHUU @ OT HEMPO3PAYyHOI TIIOCKOU MPerpajsl ¢ Mpope3aH-
HBIM B HEHl KPYTJIBIM OTBEPCTHEM pajuyca I. 3a mperpajoid Ha TaKOM K€ pac-
CTOSIHUU @ YCTaHOBJICH MapaJuIeNIbHbIN el dKpaH. IIpu aToM paccrosnue a
uMeeT HanGoJIbIIYI0 BO3MOKHYI0 BeJIMUMHY 71l TOTO, 4TOOBI B TOuke O
9KpaHa (Jexaiiei, Kak ¥ ICTOYHHMK CBeTa S,Ha OCH OTBEPCTHS) HAOOAaIICs
T (HPaKIIMOHHBIA MUHUMYM OCBEIIeHHOCTH. UT0OBI B Touke O HaOt01a51Cs CoceTHUM Tudpakiu-
OHHBIM MAKCUMYM MEHBIIETO MOPSI/IKA, IJTMHY BOJIHBI MOHOXPOMATHUUYECKOTO CBETA HAJIO!

a) yBenuunTh B 4 pa3a; 0) yBeNMUuTh B 2pa3a; ) yBEJIUUMTb B /2 pa3;

I) YMEHBIUMTH B 4 pa3a; ) yMEHbIIUTh B 2 pa3a; €) yMEHBLIUTh B /2 pas;

3. EcrecTBeHHBI CBET MPOXOJUT Yepe3 CUCTEMY U3 ABYX moisipuzaropos [1;
u [T, Yromn Mexmy OCsIMU POIYCKaHUs MOJIIpU3aTopoB paBeH o = 30°
(cM.pucyHOK). IHTEHCHBHOCTB CBETa, MPOIIEALIETO YePe3 CHCTEMY MOJISPHU-
3aTOpPOB U3MEPEHA U paBHA | . YeMy paBHAa HHTEHCUBHOCTb |q MaJArOLIETO

Ha cucTeMy cBera (YKaKHTe MPaBUIIbHBIN OTBET):

41 2l 8l 4]
a)2l; 0)—; B)—; T)—; o) 4, e€)—, X) 8l , 3)HeTr npPaBUIIBHOIO OTBETA,
) )3 W D A )5 ™ uet mp
4. I'paduk 3aBUCUMOCTH MaKCUMAJIbHO BO3MOKHOT'O 3HAYCHHUSI KWHETUYECKON Eon

OHEPIuu 3JIEKTPOHA, BBIOUTOTO U3 MeTaia, OT 4aCTOThI V IIaAaroIux (1)OTOHOB
n3o0paxkeH Ha pucyHke. [locrosanyro [lnanka Hago uckath o Gopmyiie:
a) h=arctga; ©6) h=ctga; B) h=tga/2; r)apyras popmyina;

o v
5. ®OTOH ¢ UMITYJILCOM P1 PACCEUBACTCS HA MOKOSIIEMCS SJICKTPOHE MO YT- P, SneKTpoH
oM 0 = 120 K nepBOHAYAIBHOMY HAMPABIEHUIO JABKEHHUS M UMEET [IOCIE N AAA~s -
paccesHUsI UMITYJIbC P2 (CM. pUCYHOK). BenrunHy KOMIITOHOBCKOM JUTMHBI M 5
BOJIHBI JIEKTPOHA A MOXHO paccuuTath 1o (Gopmyse (YKaxuTe npaBHIbHbBII
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otBeT, rae h —nocrosiHHas [Tnanka):
2h(p - 3h(p - h(p - 2h(p - h(p -
o r-p). o(n-p). h(-p). g (R-p). yh(R-R).

PP 2pp PP 3ppy 2p; Py
o Mremn). o 2(pmp). yh(e-p). (R n). (R R).
2p. P, 3p.p2 PLP2 2p.p2 PLP2
6. Ha moBepXxHOCTB Tena HOpMaJIbHO MaAat0T (OTOHBI MOHOXPOMATHYECKOTO ~~A~~~s[NBEPKANO

Ja3epHOT0 U3IYYEHUs C JUTMHOW BOJIHBI A, ICUCTBYS Ha IIomanky AS cumoi S

F. Cxonbko ¢oronoB AN momagaeTt Ha 3Ty TUIOMIAAKY 3a BpeMs At, eciu Teno Z‘NWW
3epKaJIbHO OTpaXkaeT BCE Majarolee Ha Hero usiydeHue (YKaxxuTe npaBHiib- AN
Hyto ¢popmyay, rae h —nocrosuuas [lnanka):

2) FAAt . FAAt - FAAt 1) 2hFAAL:  n) 2Fr/]1At - o) hFA)ISAt C %) hl;At ;

7. YCKOpeHHasi pa3HOCTBIO IOTEHIMATIOB AQ 3apsyKeHHas MUKPOYaCTHIIA C MACCOW M IoCie YCKO-
PEHHUsI UMEET BOJTHOBBIE CBOMCTBA, XapaKTepu3yeMble AJIMHON BOJHBI 1e bpoilnsa As. Ykaxute
(bopMyiy, 110 KakoH ClIeAyeT BBIYUCIUTD BEIMYMHY JIEKTPUUECKOr0 3apsaaa JaHHOM YacTUIlbl, €CIIH
h =6,63-10* Jlk-c —nocrosuuas [nanka:
A h® . h® 2)\1; .
0) > B) 5 )
mh2A¢ MAG A g 2MAG A g mh2A¢

) HET MPaBUIBHOTO OTBETA;

As” 2h®
A5 e) —2 H
2m|12A¢ MAG Ay

8. Kunernueckas sHeprus rnepBoil HEPeIITUBUCTCKON MUKPOYACTHIIBI B UETHIpE pasza 0oJiblie Ku-
HETHUYECKON YHEPIMH BTOPOM MUKPOUYACTHULIBI. Y KaKUTE IIPABUIIbHYIO BEJINYMHY OTHOILIECHHUS

Ay / Ay, AMHBI BOIHBI Ae Bpoiinst nepBoil MUKpOYaCTHIBI K JUIMHE BOJIHBI e bpoiinst BTopoit Muk-

pOYaACTHIIBI, €CIIM Macca MePBO MUKPOYACTHULIbI B /1Ba pa3a 00JIbIIE MacChl BTOPO MUKPOYACTHUIIBI:

a)\/é; 0)0,5; B)2; 1) ]/\/E n 4, e)l; >K)\/§; 3) J/\/g n) 0,25; k) apyroii oTBeT;

9. CocTosiHre cBOOOAHON MUKPOYACTHIIBI C MACCOl M B CiIy4ae OJHOMEPHOIO ABMKEHUSI OMHUCHI-
BaeTCs BOJHOBOU GyHKIMEH (X) = Cexp( i X) , Tne C ¥ 0— IOCTOSIHHBIE BEIMYMHBI, | — MHUMAas

€MHUIIA, TI0JIHAs dHeprus yactuubl pasHa E. Ecou 7 =1, 055Eﬂ.034 JIx (¢, TO MOCTOSIHHYIO O
MOYKHO BBIYMCIUTH U3 COOTHOIICHUS (OMpEICIUTe U YKAXKHUTE OTBET):

a)OF%; 6)0(=—1,/2—én; B)O(=——‘2hmE; r)0(=1 ﬁ; n)a=—h,/%;

h h\ E

10.3neKTpoH ¢ Maccoii M U ¢ OTPULATEIBHBIM JIEKTPUUECKUM 3apsaIoM —( oOpa3yeT OaHOdIIeK-
TPOHHBIM aTOM BMECTE C SAPOM, UMEIOIUM Maccy M >> M U MOJI0KUTENbHBIN SJIeKTPUYECKU 3a-

psin +Q. Uemy paBHO OTHOILICHUE BETHYHH (MOJTYJICH) ‘El‘ / ‘ E 2‘ SHEpruu £q 3JIEKTPOHA, HAXOs-

IIErocs B IIEPBOM BO30YKICHHOM COCTOSIHHUH, U SHEPTHU E, 3JIEKTPOHA, HAXOIAIIETroCs Ha TPEThei
00poBCKOit opOuTe (YKAXKHUTE MPABUIIBHBINA OTBET):
a)4; 0)1,5 B3, 1)2; 18 ¢)225 k)45, 3)9; u)apyroi oTBer;

11. MuxkpouacTuiia ¢ Maccoit M HaXOIUTCS B OJHOMEPHOH MPSIMOYTOJIbHON TTOTEHITH-
IBHOM siMe IUPUHON L ¢ 6eCKOHEUHO BBICOKUMH CTeHKaMH. BoHOBBIE PyHKIINH,
OMNUCHIBAIOLIME JBA PA3PEIICHHBIX COCTOSHUSI YaCTULIbI, UMEIOT BUJT

Lpl( ) \/Esm? u lsz( ) \/ESInA'TﬂX Bennuuna (MOayib) pa3HOCTH 3HAUe-
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Huif oHeprum A E 4acTHIbI B 9THX COCTOSHMSAX PaBHA (YK&KHUTE MPABUIILHBII OTBET, TJIE
h =h/ 21— nocrosunas [Tnanka):

h? 6) 3h? 51eh° 7T°H?
2mL2 ’

oreh® N 121%h°?

2ml2 ’ 2ml2

a) n e

; B)—/—, TI)——,
2ml2 2ml2 2ml2

12. YkaxuTe IIPaBUIbHYIO BeIN4MHY oTHOIEHUs Eg/ E| sHeprun Tpethero BO30YKAEHHOTO CO-

CTOSHMSI HEKOTOPOTO OJHOMEPHOT'O KBAHTOBOTO TApMOHUYECKOTO OCILMIIIATOPA K SHEPTHHU NIEPBOTO
BO30YXKIEHHOTO COCTOSIHUS 3TOr0 OCLMILUIATOPA:
a)3; 0)14/9; B)2; 1)6; n)7/2; €)7/3; x)7/4;, 3)5/2; wu)d; K)xapyroi OTBET;

13. MukpouacTuiia ¢ Maccoii M HaXOJIUTCS B OJJHOMEPHON MOTEHITUATBHOM sIME, UMEsl TIOTCHIIH-
anpRyto sHepruo U =K X / 2, e K =const, u uMeeT HAaUMeHbIIIee Pa3pelIeHHOe 3HAYEHUE SHEP-
ruu. YeMy paBHa JIyTMHA BOJTHBI (DOTOHA, KOTOPBIA TOJDKHA MOTJIOTUTH YacTHIIA, YTOOBI IEPEUTH HA
COCE/IHUI pa3pelIeHHBIH YHEpreTHIECKnii ypoBeHs (C — ckopocTs cBera, /1 =1,05510% JIx [¢):

k 2m k 2k T M m 1 /m,
a)ﬂc\/;, 0) 7c o B)Zm:\/%, r)nc\/%, zx)?\/;, e)Zm\/;, }K)E\/;’

4Ug

14.Ha pucyHke yka3aHbl BCE€ BO3MOXHBIE OpHUEHTAI[UU BEKTOpA OpOUTATBLHOTO 3Lt i
MarHMUTHOTO MOMEHTA 3JIEKTPOHA, HAXOASIIEroCsi B OJJHOM U3 3JIEKTPOHHBIX MO0~ 20
00JI0YeK aTOMa, OTHOCUTEILHO OCH Z, HAITPABICHHOU BJIOJIb TUHUH WHTYKITUU Mg
BHEIITHEr0 MarHUTHOTO 110J1s1. YeMy paBHA BeJMUMHA 3TOrO BeKTOopa ([l — MarHe- -HOE—
ToH bopa, onpeaenure npaBUIbHBIN OTBET)? -2
a) V5ug; ©6) 4up; B) 1545/4; 1) V12p5; 1) V20pg; e) V30u;/2; na

15.YeMy paBHO OTHOIIEHUE BEIUYUHBI (MOIYJIsT) BEKTOPA OPOUTAIBHOTO MOMEHTA UMITYJIbCa
3JIEKTPOHA, HaxosIerocs B 3d — mog06010uKke aToMa K HaubOJIbIIEMY BO3MOKHOMY 3HAYEHHIO
BEMUYMHBI (MOYJIS) TIPOEKIMH BEKTOPA OPOUTAIBHOTO MOMEHTA HMITYJIbCA 3TOTO DJIEKTPOHA Ha
0Ch Z, KOTOpasi HalpaBJieHa BJOJIb JIMHUM HHIYKIIMH BHEIIIHETO MAarHUTHOTO T10JIst (BBIOEpUTE Tpa-
BUJIBHBIN OTBET):

a)l; 6)1,155; B)1,225; r)1,414; n)1,732; e)2; x)2,449; 3)3;

16.0060104ka MHOT'ORJIEKTPOHHOT'O aTOMa € TJIaBHBIM KBAaHTOBBIM YHCJIOM N = 5 MOJIHOCTHIO 3a-
IIOJIHEHA JIEKTpOoHaMu. B nocneaneit nogo6onouke 3Toi 000J0YKH ¢ MaKCUMaIbHBIM 3HAUEHUEM
OpOUTANBHOTO KBAaHTOBOT'O YKCiIa HaxoaAuTcst N 2JIEKTPOHOB, a B peanocie Hel mo1000109ke —
N2 97eKTpOHOB. YKaKUTe NIPaBUIIbHYIO BennunHy oTHomeHnss Ny/No:

4 9 9 5 7 16 11
a) 1, 6)5; B)g; r)7; ;[)5; e)g; x) 3; 37; n) 3; KE; a1 =; M) —;

17.Tlepuoas! mostypacnana sjaep paauoakTHBHBIX U30TOMOB “1” u “2” paBHBI, COOTBETCTBEHHO, T1
=1c u Ty = 4c. B HauanbHbBIli MOMEHT BpeMeHH tp = O umcio sipep 000MX M30TONOB B 00pasiie
ObuT0 oMHaKoBO. OmnpenenuTe U yKaxuTe npaBwibHyto BennunHy otHomeHust Ni/Ny , toe Np —
YUCIIO sA/iep nepBoro uzorona, a Ny — 4KCiI0 siep BTOPOro M30TOMA COXPAHMBIIMXCS B 00pasie K
MOMEHTY BpeMeHu t = 4c:

a)2; 6)exp(4); B)16; r)exp(-4), m8; e)l, x) 14 3)exp(3);, u)4 x)1/8;

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

18. B nauanpHbIii MOMEHT BpeMeHH to = O B oOpasie copepkanoch No saep HEKOTOPOTo paaroax-
THUBHOTO M30TOmA ¢ nepuoaom nonypacrnaga T = 1c. Crycrs kakoe BpeMms B 00pasiie pacnajaercsi
15Ny/16 simep manHOTO M30TOMNA (OMPEICIUTE U YKAKUTE OTBET)?
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a)lc; 0) 2¢; B) 3¢; r) 4c; o) 5¢; e) 6¢; x) 7¢;
3) 8¢; 1) IPYroii OTBET;

235
19. Sinpo omgHOTrO W3 M30TOIMOB ypaHa Ug,™ HCHBITBIBACT MOCIENOBATENILHO CHAYaja MPOLECC O

pacmaja, a 3atem mpoiecc 3 —pacmaaa u npeBpamiaeTcs B sapo (YKaXuTe NpaBHIbHBINA OTBET):

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

20. B navanpHbIif MOMEHT BpeMenH Iy = 0 B oOpasie conepxkanock No sjiep HEKOTOPOTro paaroak-
TUBHOTO M30TONA ¢ rnepuoaom noxypacnaga Tp = 1c. K momenTy Bpemenu t = 3¢ 3a cuer pacnaga
s7iep U30ToMa B 00pasiie BhIISIWIOCH Terio Q. YKakuTe mpaBUIbHOE COOTHOIICHHUE [Tl BEIUUCIIE-
HUS BECIINYUHBI El SHEPreTUUCCKOro BbIX0Ja pacmnaza sapa AaHHOTO H30TOIIa.

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

3) 8Q/7TNy;  u) Apyroii oTBeT;

IlepeyeHb KOHTPOJILHBIX 3aJaHUI H (HJIH) BOMPOCOB JUISA OIeHKH ChOPMUPOBAHHOCTH KOM-
nerennuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP H0cTHKeHHsT KomneTeHuun OITK-1.3)

IIpumep: TlepedyeHb KOHTPOJIbHBIX 3a]aHUii U (M) BONPOCOB /ISl OIIeHKH C(hOPMHUPOBAHHO-

cru komnerenuuu OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTH:KeHUsI komneTeHuu OITK-
1.3)

1. B aMepuKaHCKHX YHHUBEPCUTETAX VIS WILTFOCTPAIIMHA BOJHOBBIX CBOWCTB 3JIEKTPOMATrHUTHBIX
BOJIH CTyJIEHTaM IpeyIararT cieayoumii npuMep: “Koraa aBuarus coro3HbIX BOKCK JIeTesa Ha
Oousbiiom ynanenuu L ot Gepera Haj MOBEpXHOCTHIO MOPSI Ha OMpeiesieHHO# BbicoTe hy, To pa-
nuosiokainonHsie craniuu (PJIC) repMaHCKUX BOWCK, CTOSIINX

Ha Oepery Ha BbicoTe hp Hal ypOBHEM MOPS M M3JTy4aBIIAX JJICK- > A BAC
TPOMarHUTHBIE BOJIHBI C JIJTMHOM BOJHBI A, HE TOIyYaId OTPaskeH- h 1& L mh 2
HBIH OT CAMOJIETOB CUTHAJI, YTO ITO3BOJISUIO aBHALIMU OeCpensiT-
CTBEHHO NPOJIETaTh HAJl IMHHEW 000POHBI Ha Oepery, 1 ObUIO OHOM U3 IIIaBHBIX MPUYHUH MOOE b
COIO3HHUKOB HaJ (amucTckoi ['epManueit Bo 2-if MupoBoii BoiiHe.” M3110kuTe CBOE MHEHHE O TOM,
KaKHe 3aKOHBI BOJJHOBOM ONTHUKU MO3BOJISIOT CAENATh TAKOH BBIBOJ, U, HCIIONb3YsI 3TH 3aKOHBI, OII-
penenuTe BeICOTY Ny, Ha KaKOH TOJDKHBI JIETETh CaMOJIeThl. BRICKaKUTE TakiKe CBOE MHEHHE O T10-
JNOOHOM CHTyalluu U IpUBEIUTE 000OCHOBAHHbIE APTYMEHTHI O €€ HEBO3MOKHOCTH.

Mope

2. Jlokaxxute, 4TO co3AaBaeMble NU(PAKIIMOHHON PEIIETKON CHEKTPbl BTOPOTO U TPETHErO MOPSI-
KOB B clly4yae OeJioro cBeTa BCerja nepeKpbIBaroTCsl.

3. Ha myTu miockoit MOHOXpOMAaTHYECKON CBETOBOM BOJIHBI C JUTMHON A TIO- A

MEIIAal0T HeMPO3PaYHbIid AUCK JOCTATOUHO Oouibioro auamerpa d (cM. pucy- C%: 0
HOK). Ha ocu nucka B Touke O sKpaHa, yCTaHOBJICHHOTO 3a TUCKOM, HaOmoma- () \
€TCst TEMHOE MATHO. TpH 3KCIIEPUMEHTATOPa, OTBEYAs HA BOIIPOC O TOM, YTO — 1t owpan
OyJeT MPOUCXOJIUTh C OCBEIICHHOCTHIO SKpaHa B Touke O Mpu MoCTeNeHHOM YMEHbILIEHUH Aua-
Merpa aucka d 710 04eHb MaJbIX pa3MepOB B JI0JM MUJLTUMETPA, BBICKA3bIBAIOT PA3INYHOC MHEHUE.
[epsbiit cunrtaet, yto B Touke O Bce BpeMs OyneT HabI0JaThCsl TEMHOE MSITHO, IOCKOJIbKY 3Ta
TOYKa HAXOIUTCs B 001acTH TeHu. BTopoii yBepeH, uTo ocBemieHHOCTh B Touke O mpu mocreneH-
HOM yMeHbIleHHH 0 HAaYHET MePUOIHYECKH MEHAThCS, U B Touke O OymeT HabIr01aThCs TO MAKCH-
MYyM, TO MUHUMYM OCBeLIEHHOCTHU. TpeTHii nonaraer, 4To Npu MOCTEIIEHHOM YMEHBIIEHUH T1a-
Metpa npenstcTBus d ocBemeHHocTh Touku 0, 3aKpBITOM OT MPSMOTO MOMaJaHus CBETa, MOCTe-
IIEHHO CTaHET TaKoH )K€, KaK U IIPU OTCYTCTBUU AUCKa. CpaBHUTE UX TOUKH 3PEHUS U BBICKAXKUTE

D
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CBOC CYKACHUC O TOM, KTO U3 SKCIICPUMCHTATOPOB IIpas, 000CHOBaB CBOE€ MHEHHE C IIOMOIIBIO (1)1/1-
3UYCCKHX 3aKOHOB.

4.Ha 1 M> 3eMHON MMOBEPXHOCTH B paliOHE DKBATOPa KAyt cekyHay nagaet ~1,37xJx coi-
HEYHOTO U3y4YeHHus (COIHEUHAsI IOCTOSIHHAS ). BhISIBUTE TIPUHIIMIIBI, TO3BOJISIOIINAE OLEHUTD CPEe/I-
HIOIO TEeMITepaTypy 3eMJIH U U3JI0KHUTE CBOE MHEHHUE O TOM, YTO MPOHU30ILIO OBl CO CpEIHEH TeMIie-
parypoii 3eMiu npy yBeIIMYSHUH TeMIiepaTrypbl moBepxHoctu ConHia XoTs Okl B 2 pa3a. B Ha-
crosiiee Bpems Temneparypa nmosepxHoctd Conamna ~6000K. OtBeT 060CHOBAaThH M MOJATBEPIAUTH
bopmynamu.

5. Onpenenure, 1Mo KaKOW NPUYMHE YCKOPEHHBIE OOJIBIION pa3HOCTHIO OTEH-
LMAJIOB A 3JIEKTPOHBI, IPOJIETasl Yepe3 y3KYIO LIENIb LIMPHUHBI & B Y3KOM He-

MMPpO3pavYHOM HNPCIATCTBUN, MOTYT paCCCUBAIOTCS B PA3HbIX HAIIPABJIICHUAX 10/

a
4 l —
pa3HBIMH yTJaMH, HO HE MOTYT JIETETh 32 IIEIbIO TIOJ] OTJACIBHBIMU yriaMu ¢, ? = ii) -

W37105k1TE CBOE MHEHHE O TOM, Kakne (pU3nIeCKue 3aKOHBI M IPUHIUIBI Hago  NeKTPOHe! >~

UCIIOJIb30BaTh, UTOOBI HAWTH AaHHbIE YIibl. [IpuBeauTe cxemy pacuera u mno-
JTy4deHHbIe (OPMYIIBI 1S YIIIOB ¢, . OTBET 000CHOBATS.

6. Ha pucyHKke moka3aH y4acTOK CIIEKTpa H3ITy4eHHs BO30YK- a6 s cepust
JIEHHBIX aTOMOB BOJOPOJa (CIUIONIHBIEC IMHUY U3 cepuu banbme- AT O ;%ﬂKePHHFa
[ 1 1 1 1 aﬂLMe a
pa) ¥ OHOKPATHO HOHU3UPOBAHHBIX ATOMOB Ienus (IUTPUXOBBIE ‘ ; ‘ | ‘ ; i p
(R I { AHM

auHuK u3 cepun [Tukepunra). BumHo, 4To 9acTh CEKTPabHBIX
JIMHUM U3 3TUX CEPUN MPAKTUYECKHU COBIIAIAOT, HO MEXAY JIH-
HUSAMH cepuu babmepa /1t BoJI0po/ia OSIBISIOTCS CIIEKTpalibHbIC JTHHUM “a”, “0”, “B” usnydyenus
renusi. C MOMOIIBIO 3aKOHOB (DU3UKH U HEOOXOIUMBIX (hOpMYIT 0OBACHUTE MOSIBICHHE CIIEKTPaIb-

HBIX TUHUK “a”, “ 0" u “B”. YuecTp, uto cepus [IukepruHra COOTBETCTBYET MepexoiaM n — n'=4 Ha
4-10 6opoBcKyro opouty. OTBeT 000CHOBATS.

400 500 600 700

7. Ilpu momaye HAa aHOJ BaKYyMHOTO (DOTORJIEMEHTa 00PaTHOTO HANIPSKEHUS
HanOoJiee OBICTPBIC YJEKTPOHBI, BHIOUTHIE U3 KaToaa (OoTOHAMU MOHOXpOMATH-
YECKOTr0 YIbTPahroIeTOBOTO U3IIYICHHUS C YaCTOTOMU V, MPOJIETAIOT TOJIBKO IO~
JIOBUHY pacCTOsHKS | MeXIy KaToJ0M U aHOJIOM, TOBOpaYnBasi Ha3aa (CM. pH-
cyHoK). Mcrionb3yst 3akoHbI poTodddekra, u 3Hast BETUUUHY A, paOOThI BbI-
XO0/JIa AJIEKTPOHOB M3 KAaTO/1a, ONPEACIUTE BO CKOJIBKO pa3 HaJ0 YBEIMYUTh Yac-
TOTY NaJaromiero n3J1yuCHus, ‘ITO6BI SJICKTPOHBI JOJICTAJIN JO aHOJa U aMIICPMETP HAYal (bl/IKCI/I-
poBath hoToTOK. OTBET 00OCHOBATH

8. DKcriepuMeHTaTOp NPEeACTaBIUI IpaHK 3aBUCHMOCTH M3ITy4aTeIbHON CIIOCOOHOCTH  yruep
a0COJIIOTHO YEPHOTO Tela OT IUKINYECKON YacTOTHI U3JIyYEHHsI (® TPU ABYX pa3siny-

HBIX TeMIlepaTypax. Brickaxxute cBOE MHEHHE O TOM, IPABUJILHO JIN HAPUCOBAH 3TOT

rpaduK, ¥ €ClIi OH HApUCOBaH HENPAaBHIBHO, TO TA€ cAenanbl omuoku? OTBeT 000C-
HOBATh U MOATBEPANTH 3aKOHAMU U (HOpMyTIaMH (HU3UKH.

9. DnekTpoH B BO30YKAEHHOM aTOME BOJOPOJia COBEPIIAET MEPEX0l, UCITycKast (POTOH, COOTBETCT-
BYIOILIMI TUHUM cepuu banbMepa ¢ MakCUMalIbHOM JUIMHOW BOJTHBI. MICTIONB3yst 3aKOHBI U (hOPMYITBI
(Gu3uKy, onpeaeauTe, BO CKOJIBKO pa3 IpU 3TOM U3MEHUTCS SHEPIHsl HOHU3ALMU TaKOro aTomMa?
YBenuuuiach oHa Wi yMeHbmiaach? OTBeT 000CHOBATH U MOATBEPANUTH BHIYUCICHUEM HCKOMOTO
OTHOLICHHS.

10. /IBa TOHKMX IapasuieIbHBIX MyYKa aTOMOB BOJIOPO/Ia MOCIEA0BATEIHHO -
BJIETAIOT B OYEHb CHJIbHOE HEOJHOPOAHOE MarHUTHOE MOJIe, IMHUM UHAYK- ‘—T=ts™ )

Bolie Bl

LMK KOTOPOIO MMOKa3aHbl Ha PUCYHKE. B EpBOM IydKe aTOMbI HAXOAATCA B~ 2TOMb H
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OCHOBHOM COCTOSTHHH, @ BO BTOPOM ITy4Ke OHH HAaXOASTCS B TIEPBOM BO30Y)KJICHHOM COCTOSTHHH.
BrickaknTe cBO€ MHEHHE O TOM, YTO ITPOU30HAET C IyYKaMHU aTOMOB I10CIIE TIPOJIETa Yepes3 Mar-
HUTHOE 11oJie. OO0CHYHTE CBOI OTBET C TOMOIIBIO MOAXOAAIINX (PU3UUECKUX 3aKOHOB U (POPMYII.
OueHurte BeMMYMHY U3MEHEHUH, TPOUCXOAAINX C ITyYKaMH U TIOATBEPANTE CBOIO OLIEHKY (hopMy-
JTaMH.

11.Ha pucyHke npuBeieHBl Bce BO3MOMKHbIE OPUEHTALMU BEKTOPAa OPOUTAIBHOTO Mar- Z, B
HUTHOTO MOMEHTA JIEKTPOHA OTHOCHUTENIFHO BBIAEIEHHOH ocH Z. C MOMOIIBbIO 3aKOHOB U m
dopmyn pu3HMKH onpenenanTe B JIEKTPOHHOH 000JI0UKe C KAKUM MUHUMAJIBHBIM 3Ha4e- ()

HHEM KBaHTOBOTO YHCIa N MOXKET HAXOIUTHCS 3TOT 3JIEKTPOH, a TAK)Ke YeMy paBHa Be-
JMYUHA €ro OpOuTaIbHOTO MOMEeHTa uMnyibca L? OTBeT 000CHOBATS.

3. OueHouHbIe cpecTBA (0L EeHOYHbIE MATEPHAJIBI) 1J15l MPOBEAEHUSI IPOMEKY-
TOYHOM aTTecTAlUH 00YYAIOUIUXCS MO0 TUCHUIINHE (MOTYJIIO)

2 cemecTp

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

Ilpumep: llepeyeHb KOHTPOJIBHBIX 3aJaHMil ¥ (MJIH) BOPOCOB /sl OLIEHKH ¢(hOPMUPOBAHHO-

ct komnereHuun OITK-1 (koHTpoIMpyeMblit HHANKATOP AocTHKeHus KomneTrenuu OITK-
11)

1. MarepuanibHas Touka M cBOOOJHO O€3 TPEHUS CKOJIB3UT B MOJIE CHIIBI TSKECTH 5 3

10 TJIaJIKUM CTEHKaM [WJIMHAPUYECKOH CHMMETPUYHOM SIMBI M B PACCMAaTPUBAEMbI A | ADra
MOMEHT BPEMEHH JBIIKETCSI BBEPX 10 HAMpaBJIeHUIO K Touke B (A u B - HauBbic- °

IIMEe TOYKH MOIbeMa). Y KaKHUTE MPaBUIbHOE HAMTPABICHUE BEKTOPA MOJHOTO YCKO-
penus Touku M (cMm.pucyHok): a) 1; 0) 2; B) 3; r) 4; n) 5;

YaJIbHOM CKOPOCTH BOKPYT 3aKPETUIEHHOW OCH C IIOCTOSIHHBIM YIJIOBBIM YCKOPEHU-
€M € , U UMEET B HEKOTOPBIIi MOMEHT BPEMEHU YIJTIOBYIO CKOPOCTb BpallleHHUs, PaB- T a
HyI0 ©. UeMy B 3TOT MOMEHT BPEMEHH PAaBHO OTHOLIEHHE &,/ 8; BEIMYMHBI HOP-

2. MarepuanbHasi TOYKa HAYMHAET BPAIIATHCS 110 KPYTroBOM TpaeKTopuu 0e3 Ha- @% ?g ~
N

MaJIbHOI'O YCKOPCHHA an TOYKHU K BEJIUYMHE €€ TAaHT€HIMAIbHOTO YCKOPECHUA a-[ ?

2 2
) i 6 e 85 D n9 9wt w8
W ) € € W £°w
3. Karymka maccel m= 1kr ¢ paanycom R = 3M MoxeT Bpamarhcst 1100 BOKpYT R

OCH CUMMETPHH A, MPOXOsIIei uepes e€ eHTp, MO0 BOKPYT NapajjienbHoi ocu B, MB
HPOXOJISIIIei Yepe3 Kpail 0001a KaTymku (CM. pucyHOK). MOMEHT MHEPLIUHU KaTylIKH

OTHOCHTENHHO OcH A paBeH |, =3 kr 2. UeMy paBeH MOMEHT MHEPIHUHU | OTHOCHTENBHO ocH B?
a) 4xr-m2; 0) 6 kr-M: B) 8 kr M2 r) 10kr-M>; n) 12 KIM: e) 18 kr-M;
) HET MPaBUJILHOT'O OTBETA;

4. [Inanera Maccoit M IBUXKETCS 1O JUIMIITHYECKOW opouTe, B OTHOM U3 GOKYCOB = m -

v
KOTOPOH HaxoAuTCs 3Be31a Maccsl M. F —paauyc-BeKTOp IIaHeTsl, 1 =4 O ku , ,A

r.=6 0 xkum (cM.pucyHOK). BennurHbI CKOPOCTH TUIaHETHI B HAMOOJIEE yIaJICH-
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HOI 1 Hanbosee OIM3KOI K 3B€3/1€ TOUKE OPOUTHI PaBHBI, COOTBETCTBEHHO, V5 = 24 kM/c u

v, =36 km/c. Toraa oTHOIICHUE I 2/r 1 PaBHO:
a) 0,667; ©0)1,225; B) 0,8165; r)1,5; 1) 0,75; e) 1,33; ) HET NPaBUIBHOI'O OTBETA

5. (Y) Ilo ropu30HTaIbHON MOBEPXHOCTH CO CKOPOCTHIO V. KATHUTCS IIap MACChI
M u paauyca R. Ha kakyioo mMakcuManbHYIO BBICOTY N 11ap MOXKET MOIHITHCS Ha
FOpKY, KaTsich 0e3 MmpocKaib3biBaHust (J — YCKOpEHHE CBOOOTHOIO MaaeHust)?

10v2 5v2 . v2 V2 W
) ' 6) Er B)\/%r F) ?u H) Er )\/7 ) 109

3) Het HpaBI/IJ'IBHOFO OTBETA,
{ max

0 (91

mR
N

\L<i
=

6. 'py3uk mMaccel M Ha MpyXHUHKE ¢ K03 PumeHTom xEcTKo-
cti K coBepliraeT BepTHKAIbHbIE KOJIEOaHHS B BA3KOM JKHIKO-
CTH IOJ AECHCTBUEM BHEIIHEN CHUJIbI, MEHSIOLLEKUCS CO BPEMEHEM
C IUKJIMYECKOM YaCTOTOM ® MO rapMOHUYECKOMY 3aKOHY

T
|
Tﬂ<l—>
il
YR

99909999

I!’?

F = Fycos(t +01) . 3aBHCHMOCTb aMILTHTY/IBI CMELEHHS Xmay

U AMIUIMTYIbI CKOPOCTH Va5 TAKOTO MasiTHMKA OT YaCTOTHI ( ITOKa3aHbl Ha pucyHKe. Kakoi mo-
XKeT OBITh BETMYMHA OTHOIICHUS ®,/w, YaCTOT, YKa3aHHBIX HA 3TOM PHCYHKE?

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

7. E= 4002 Jlx —mnonHas SHEPrUs YaCTHIIBI, JETSAIIEH CO CKOPOCTBIO, BIIH3KOI K CKOPOCTH
cBerta ¢; T —BpeMs JKU3HH MTOKOSIIEICS YacTHUIBI OT MOMEHTA POXKICHHUS 10 MOMEHTa pacrnazaa. He-
HOBIIKHBIM HaOII01aTeNb B 1TaOOPaTOPHON CHCTEME OTCYETa 3aMETHJI, YTO JIETAIIas YacTUIla pac-
najack CIyctsi Bpemst 4T mocie pokIAeHUs. DHeprys MOKOs JaHHOW YacTUIIbl paBHA!

a) 102 JIxk; 0) 2002 JIx; B) 40102 JIxk; r) 80102 JIx; 1) 5002 J[x; €)
HET IPaBHJIBLHOTO OTBETA;

8. N neanpHbIii ra3 coBepiaer mpouecc 1 — 2, n300paxeHHbIN Ha quarpamme 7-p T,
(temneparypa-nasnenue), rae Po =3py, Ty = 3T,. UTo MPOUCXOAUT C BETUYHHOM - ‘:\\
obbema V Taza npu Takom nporecce? OH: a) yMmeHbIaercs B 9 pas; Tz—-; ----- 2 »

0) yMeHbIIaeTcst B 3pas3a;  B) yMEHBIIIAETCS B V3 pa3;  T) He U3MEHSETCH,

1) YBEJIUYHBAETCS B J3 pa3; ¢) yBeauuuBaeTcsa B 3pasza; K) yBeauumBaercs B 9 pas;

9. Ha pucynke Vi Pi3 p p P
cJIeBa Ha JHa- 3 72 & Tl 3 E72 ]p 3 Tl 2 ]p 2
rpamme V-T wu3o- LlﬁT < Tl 2y Q v LT Tl q 4 1é3 I
OpaKeH IUKIIU- a) 0) B) r) 1) e)
YECKHUH MPOIECC, COCTOSIININ U3 N300aphl, H30XOPHI M H30TEPMBI. Y KKUTE MPABUILHBIN PUCYHOK
ATOTO IUKJIA WK HAa Tuarpamme p-V, uiam Ha quarpamme p-1-

10.B npouecce cxaTus ra3a BHEIIHHE TeJla COBEPIIAIOT Ha/l Ta3oM paboTy A = 6 k/[x, mpuyem ra-
3y coobmraercs Terora AQ = 2k/[x. Ykaxure, yeMy paBHO M3MEHEHHE BHYTPEHHEH SHEPTHH Ta-
3a? a) +8xJ/Ix; 0) +6k/x; B) +4xJlx; 1) +2x/x; ) —2x/lx; e) -4k,

K) —6kJIK;  3) —8kJIK;
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11.V u T —iepBonauanbHbie 00péM 1 ammuaka (NHs) (uneanshoro raza). AV u AT —npupaiienus
3THX nmapamerpoB. Termio, mocrymnaromniee 1 MO0 ra3a npu NPOTSKAaHUU U30TEPMUIECKOTO MPOIEC-

o 3 \Y V +AV
ca, BEIpaXkeHo (pOpMYIIOn: a) AQ==RTIn| ——— |; 0) AQ=3RTIn| — |;
p bopmy ) 8Q=2 (\H Avj ) AQ ( j
5 \% 3 V +AV \%
B) AQ=—=RTIn| —— |; r) AQ==RTIn| ——— |; AQ =3RTIn| ——— |;
) Q 2 [V+AV] ) Q 2 [ \% j H) Q [V+AV]
e) AQ =g RTIn (VLAJ, ) HET MPaBUIBHON POPMYIIBI;

12. MonsipHbI€ TEINIOEMKOCTH UCAIBHOTO raza B nporeccax 1 — 2 u 1 — 3 paBHBI
C1 u C, coorBerctBeHHO. Mx otHOmeHue Cq / C, =1,33. Takum ra3oM MOKeT

ObITh (YKa)KUTE BCE MPABUIIBHBIC OTBETHI):
a) kuciopoa Oy,  0) renmit He;  B) yruekucnbiii raz3 COg; 1) a30T Ny;
n) meran CHy, ¢€) Bomopoa Hy; ) JaHHOE YCJIOBHE HEBO3MOXKHO;

13. Bony, naxoaumytocs rnpu temmeparype 20°C, narpenu 1o 100C u npeBpaTiim B map TO# e
Temrmeparypbl. Kak n3MeHs1ach SHTPOIUS CUCTEMbI BOIa-1ap?

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

I') CHauaJjia Bo3pacTajia, 3aTeM OCTaBajlaCh MOCTOSHHOM JIO IOJIHOTO MTPEeBpaIleHHs BObI B Map;

1) CHavaja yMeHbIIAIach, 3aTeM OCTaBAJIACh MOCTOSIHHOM /10 TIOJIHOTO TPEBPAIlleHHs BOJIbI B I1ap;
€) IpU HarpeBaHUHU BOJIbI ObLIA TIOCTOSIHHOM, a MOTOM Havajia BO3pacTaTh 10 MOJHOTO MpeBpallle-
HUS BOJIBI B I1ap;

14.Kakue 13 MpUBEIEHHBIX HUXKE YTBEPIKICHHH OTHOCITCSA KO BTOPOMY Ha4yaly TEPMOIHHAMHUKH
(ykaxkute 1Ba MpaBUIbHBIX OTBETA)?

a) DHTPOIHS BCEX TEJI B COCTOSHUU PABHOBECHSA CTPEMHTCS K HYJIIO 10 MEpe MPHOIMKCHUS TEMITe-
paTypsl k Hy1t0 KenbBuHa;

0) DHTpONHS TEPMOIUHAMHYCCKON CHCTEMBI MAKCUMaJIbHa, €CITH 3Ta CHCTEMA HaXOAMTCSA B PaBHO-
BECHOM COCTOSIHHUU,

B) EAMHCTBEHHBIM pE3yIbTaTOM MPOIIECCOB, IPOTEKAOIINX B TEPMOIMHAMUIECKON CHCTEME HE
MOYeET OBITh Mepeava Termia oT 00Jiee HarpeToro Tejia K MeHee HarpeToMy;

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

1) DHTpOmHs —3TO (YHKIIMSI COCTOSIHHS, KOTOPask HE 3aBUCHUT OT IPOIECCa, C TOMOIIBI0 KOTOPOTO
cHcTeMa MPHIILIA B 3TO COCTOSHUE;

€) DHTPOIHS HACATBLHOIO Ta3a J0JDKHA YOBIBATH IIPH €ro H300apHUUeCKOM OXJIaKICHUH;

15. Ha pucynke npeacrasieH rpaduk pacupeieieHus MOJICKYJT HIeaTbHOTO
rasa o BeJIMYMHAM cKopocteid, rue f, (V) =dN/ Nd/ nons mosekyst, cko-
POCTH KOTOPBIX 3aKIIFOUEHBI B HHTEPBAJ CKOPOCTEi OT V 110 V+AV B pacuete

Ha €MHUILlYy OTOTr0 uHTepBaia. [Ipu ymeHbleHnn TeMiepaTypsl ra3a MakCH-
MaJIbHO€ 3HAYEHUE f,,nadTOTO rpaduka:

a) CTPEMUTCS K OCCKOHEYHOCTH;  0) YBEJIMYMBACTCS;  B) HE M3MCHSETCS, ') yMEHBIIIACTCS;
1) MOYKET KaK YBEJITHUUBATHCS, TAK M YMEHbBIIATHCS B 3aBUCMOCTH OT MacChl MOJIEKYJI Ta3a,;

16.Ha pucynke HpeCTaBIeHb] rpaduku ('PYHKHI/II/I pacrnpeeneHust MOJIEKYII 30 4/ (vy)
10 MTPOEKIIMM CKOPOCTEN Ha OCh X JUIsl TPEX Pa3IMUHBIX HI€aIbHBIX Ia30B
(Bo10po/a, BOASIHOTO TIapa U KUCIOPO/1a) IIPU OJJMHAKOBOM TeMIiepaType.
VYkaxure rpaguk, COOTBETCTBYIOIIUI pacpeaeaeHnio MakcBea s BO10-
pona:

Vx
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a) 1; 0) 2, B) 3;  TI) IpU OJMHAKOBO TeMIiepaType rpaduKu OJDKHBI COBIIAIATh,
17.3akpeITy10 MPOOHPKY, B KOTOPOH HAXOIUTCS BOJOPO/I, BPAILIAIOT C YIIIOBOM ®
CKOPOCTBIO ® BOKPYT OCH, Ipoxosien yepe3 npooky I1. Konnentparus moite- 45:;
KyJI ra3a B npoOUpKe 3aBUCUT OT PACCTOSHHSA I 10 OCH BpAICHHUS 110 3aKOHY (L1 |H i

MOJISIpHAsi Macca BoJIopo/ia, R — yHuBepcaibHast Ta30Bast HOCTOSTHHAS):

2 2 2.2 2.2
a) n=const; 0) n:rb—ZF;TZ; B) N=ryexp HOT ) r) n=ryex S L[)n=nouwr ;
Hwr 2RT

2RT 2RT

18.Jlorapudm In p mapuuanbHOro AaBJICHUS a30Ta B aTMOC(epe IUIaHETh, UMEIOLIeH OHMHAKOBYIO
BO BCEX TOUYKAX TEMIIepaTypy, 3a-

1 1 1 1 1 1
BHUCHT OT BBICOTHI N HaJ moBepx- ly Iy ly np K K
HOCTBIO IUIAHETHI CIECTYIOIIUM 00- h h h h h
a) 0) B) r) 1) e)

pa3om (YKa)KuTe BEpHBIH rpaduK):

19.YacroTra coymapeHuii MOJIEKYJI H€aTbHOTO T'a3a CO CTEHKOM cocyia He OyeT U3MEHSAThCS, €CITU
ra3 COBEpIIAET MPOLECC, ONMUCHIBAEMbIN YpaBHEHUEM:

a) p= consta/ T; 0) p=constdT; B) p= C\(;;St r) p= c?rnst; 1) APYroi OTBET;

—

20. B noTtoke ra3a, HalrpaBJICHHOM BJI0JIb BekTopa N = K, mpoucxoauT Hanbobiiee BO3pacTaHHe
BEJIMYMHBI CKOPOCTH ra3a B HampasieHnn N'=1 +] (rae i, j K - enuuununbie BEKTOPBI (OPTHI)
JICKapTOBOM CUCTEMBbI KoOpAuHAT). [lepeHoc uMITyiibca HalPaBICHHOTO IBH)KEHHS T'a3a MPOUCXO-
JUT B HAMIPABJICHUH BEKTOPA:

a)r+f; 6)?—?; B) T—T; r) —T—T; L[)IZ; e) —Iz; ) Apyroi OTBET;

21. HekoTopslii ra3 coBepIiaeT mnpoiecc, npu Kotopom kodddumment ero nuddysun B armocdepe
HE MeHsIeTCs. Y paBHEHHeM Takoro mpoiiecca oyxaet (7 —Temneparypa, p — AaBieHHEe aTMOC(EpbI):

a) T =const; 0) T2 = constip; B) T= consﬂ:p2 ; r) p= constT?;
n) p=constT; e) T = consﬂ:p”;

22.Ha ¢azosoit nuarpamme P-V n300pakeHa U30TepMa JUis YUCTOTO BEMIECTBA  4p
H>0 B cocTosiHMM TEPMOAMHAMUYECKOTO PaBHOBECHS! (ITYHKTHPHBIMHU JIMHUSIMU
yKa3aHbl TPaHUIbI pa3zesia ra3000pa3HoM, KUIKON 1 TBepaoH (a3). YKakute
TOYKY, COOTBETCTBYIOILLYIO COCTOSIHHUIO, ITPY KOTOPOM JIE/L IJIaBAaET B BOJE:

a) 1, 0) 2; B) 3; r) 4; n) 5; €) Takasi TOUKa Ha U30TepMe
HE OTMEUYEHA

23. Temneparypa 1u1aBJIeHUs] HOPMAJTLHOTO
BelecTBa (IByOKHCH yriepo/ia) yBeIn4nBa- U/ |}/ U/ I/ l)/
€TCsI C POCTOM JaBJICHUS p. Y KOKUTE Ipa-

BUJIBHYIO JUarpaMMy COCTOSIHUM C KPUBBIMU 0) B) r) )
paszena TBEpAOH, KHUIKON U Ta3000pa3Hol (a3 JijIs ITOro BEIIeCTBa:

Ilepeyenb KOHTPOJIbHBIX 3aJaHUI U (HJIM) BOMPOCOB IS OLeHKH ChOPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP HJocTHKeHusI KomneTeHnuu OIIK-1.2)
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Ipumep: TlepedyeHb KOHTPOJIbHBIX 3aJaHUI H (WJIH) BOMPOCOB /IS OLeHKH ChOPMUPOBAHHO-

ct komnereHnun OITK-1 (koHTpoMpyeMblit HHANKATOP AocTHKeHus KomneTrenuu OITK-
1.2)

1. MaTepuanipHasi TOYKa HAUWHACT JBUTATHCS 110 KPUBOJIIMHEHHOM TpaekTopuu 0e3 HadyaibHOH CKO-
pOCTH, IPUYEM BEJIMYMHA €€ TAHTCHLIUAIBHOTO YCKOPEHUS BO3PACTAET CO BpeMeHeM t 1o IuHei-
HOMY 3aKoHy, a; = constt, a panuyc kpuBu3HbI TpackTOpuH HE MeHseTcs, R = const. Ilo kakomy

3aKOHY OyZeT U3MEHATHCS CO BPEMEHEM BelTMYMHA HOPMAJIHHOT'O YCKOPEHUS TOUKH?

a) an~t2; 0) an~i t3

. . 1 1. .
{3’ B) a, ~ t7; r)anNI' ﬂ)anNt_4' e)ap,~t; x) ap~

2’

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

2. YacTu1a IBUKETCS BAOJIb OKPY>KHOCTH € paguycoM 1 M B COOTBETCTBHH C YpaBHEHHUEM

o(t) = 21‘[(t3 - 27t + :@ , TIe ¢ —yrou B paauanax, t —Bpems B cekyHnax. Uemy paBHO TaHTEHIIU-

anbHOe (KacaTelbHOE K TPAEKTOPHH) YCKOPEHHE YacTUIb (B M/ c2) B TOT MOMEHT BPEMEHH, KOT/1a

€€ HOPMaJIbHOE YCKOPEHHE PABHO HYIIIO:
a) 0; 0) 4n; B) 6m; 1) 8t; n) 12t e) 24n; k) 36T, 3) HET MPABUIBHOTO OTBETA,

3. dusnyeckoe TeJI0 BpaIaeTCcsl BOKPYT 3aKPEIUICHHOI OCH C yIIIOBO# CKOPO-
CThIO, 3aBHCUMOCTH IPOCKIIMU KOTOPOI Ha OCh BpaIlleHUs OT BpeMeHH t 1oka-
3aHa Ha pucyHke. Ha xakoii yron moBepHercs Teno 3a Bpemsi 0<t<4 c?
a)Opan; 6)lpam; B)2pam; 1)3pan; na)4pan;, e)5Span;

x) 6 pan; 3) 7 pan; 1) HET MPaBUILHOTO OTBETA,

4. B pe3ynbraTe ISHCTBUS B TCUYCHHE KOPOTKOTO BpeMeHH At UMITyJIbca CHIIBI
FAt , HeKOTOPOE TeJI0 MPUOOPENIO HMITYIIBC P, (cM. pucyHok). Kakoii Obuta
BEJIMYMHA HAYAIBHOTO UMITYJIbCA TEJIa JI0 ICHCTBHSI CUJIBI?

a) S5kr-m/c; 0) J7 kremlc; B) 1kr-m/c; 1) 4xr-m/c; n) 2kr-m/c;

e) 3kr-m/c; 3K) HET IMPABUIIBHOTO OTBETA;

5. UMmysbc gacTHIipl ¢ Maccoit M, HaxosIIeiicss B MOMEHT BpeMeHu t = 1¢ B Touke

C KOOpAMHATaMu X =) = 1M, MEHSETCS CO BpEMEHEM 110 3aKOHY P = fatd+ TBtg,

rie |, ] —OopThl IeKapTOBOM CHCTEMbI KOopauHar O =—1kr Ba/c?, B=+1kr Ba/c?

VYkaxuTe Ha pUCYHKE IPABUJILHOE HAMpaBJIeHHE BEKTOpa Cuibl F , nefcTByroen
Ha YaCTHILy B YKa3aHHBII MOMEHT BPEMEHH.

6. [lIxuB pagnyca R MosxeT Bpammarhscs 0e3 TpeHUs! BOKPYT TOPU30HTAIBHOM 3aKper-
JIEHHOHM OCH CUMMETpUH, Tpoxo e yepes ero nentp 0. K autr, HamoTaHHO# Ha
IIKUB, PUKPEIIEH TPy3 MacChl M, KOTOPBIN MaJaeT Moj AeUCTBUEM CUIIbI TSKECTH.

MoOMEHT MHEPIH IKUBa paBeH | = BmRZ/ 4 . 3anummTe A5 IIKWBa YpaBHEHUE JUHA-

MMKH BpaAIaTCJIbHOI'O0 ABUKECHUA OTHOCUTEIIBHO OCH BpalllCHUSA O, a U1 Irpys3a — ypaB-
HCHUC NTUHAMHKHU IMOCTYNATCIIbHOI'O ABHUKCHU A, HaﬁﬂHTe N3 HUX BBIPAXKCHUC CHUJIbI HATSAKCHUSA HU-
TH, 3alIMCAHHOC Y€PE3 BCIMYUHBI M U R, " YKaXXUTC 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. B mokosmmiics 1uck Macchl 2M 1 paauyca R, cmocoOHbIi Bpamarsest BOKPYT 3a- _ m iFO‘
kperuieHHoi ocu cuMmmerprr OO’, 0IHOBPEMEHHO BPE3AKOTCS 1BA MAJIEHBKUX IIA- 2 2m,R
CTUJIMHOBBIX IIApPUKa, UMEIOIME BIBOE€ MEHBIIYIO MACCy M KaXAbIA U JIETSIIHE 110 T
KacaTeJbHBIM K 0001y IMCKa C OJIMHAKOBBIMU 110 BeMHUnHE cKopocTsimu V. [llapu- otk °m

KU IPUINIIAIOT K 060I[y. PaccuuTaiite Ha OCHOBaHMH NPUBEAEHHBIX JAHHBIX YIJIOBYI CKOPOCTH
JIMCKa C MPUJIMIIIIAMHU IIApUKaMH Cpa3y MOCIe yapa U YKaKUTE TPaBUIIbHBIN OTBET:

3v . 2V . 5v . 4v | 7v . 6V .
R O W om D omi Wl K)o

\Y \ 2V 4v
a)—; ©0)—; B)—,;, T)—;
)ZR )R R )R H) 2R

1) IPaBUJIBHOIO OTBETA HET (IPUBEIHTE €r0);

4R 5R 6R

3R

8. I'py3uK Ha Mpy>KWHKE COBEPIIAET MaJIble BEPTHUKAIbHBIE KOJIEOaHUS B BSI3KOW KHJIKO-
CTH, IPUYEM €r0 CMEILIEHHE X OT MOJIOKEHHs paBHOBECHS MEHSIETCS CO BpeMeHeM t 1o

3aKOHY X(t) = Ag COS( bl) , ipudeM b = a/ 3. PaccunraiiTe Ha OCHOBAaHUHU 3TUX JaH-

HBIX BCJINYHUHY HHKHH‘ICCKOﬁ YacCTOThbI (JL)O HE3aTyXaromuX MajbIX KoJie0aHMi TaKoro

IPYKHHHOT'O MasiTHUKA B TOM CiIydae, Korja oH OyJeT coBepIIaTh KojeOaHus B BO3yXe,
U YKXUTE MPABUIbHBIN OTBET:

a) al3; 6)\/§a; B)\/§a; r)\/ga; n)\/§a; e)\/ﬁa; }K)\/1_73.; 3)\/§a/2;

) \/Ea/ 3, k)17 a/ 4; 1) HeT MPaBUJILHOIO OTBETA (IPUBEIAMUTE €r0);

9. ®u3nvecKkuii MaITHUK COBEPIIAET BHIHYK/ICHHBIE KOJIeOaHMsI BOKPYT TOPU30H-
TanbHOM ocu noaseca Oz B BA3KOM KUIKOCTH IIOJ AEHCTBUEM BHEIIHETO MOMEHTA
CHJI, TPOEKIIMS KOTOPOTO Ha OCh BPAILIEHUSI MEHSIETCS CO BPEMEHEM 10 TapMOHUYE-

ckoMy 3akoHy M, =M Cos(o)t + 0() . Ilpu nuKIMYecKoi YacTOTe 3TOr0 MOMEHTA

0w=3 ¢! nabmonaercs PE30HAHC aMILIUTYAbI YTIIOBOM CKOPOCTH MasATHHKA, a TIpU

qactote W=5 ¢t HaOJII0AaeTCsl pE30HAHC aMITJIUTY/IbI €0 OTKJIOHEHHUS (@ OT I0JI0-

JKeHUs paBHOBecusi. Uemy paBeH K0d(PhUIIMEHT 3aTyXaHusl B COOCTBEHHBIX KOJIEOAHUN ITOTO Ma-
SITHHKA B XKUAKOCTH (YKaKHTE NPABHIIbHBIHA OTBET B ¢ )?

a) 3¢t 0) 2ct B) \/§ ¢t r) \/§ ct: ) J2 ct: e) 4ct XK) \/6 ¢t

3) HET PABUIIBLHOT'O OTBETA,;

Vv
HaIpaBJICHHUAX OTHOCUTEJIBPHO HEIMMOJABUXKHOI'O Ha6n}oz[aTen${ A. KocMmonaBT ?/T <

10. /Ise paxersl ¢ kocMoHaBTamMu B 1 C ABHXKYTCS B IPOTUBOMOIOXKHBIX :
\/
:
B ynmansiercst ot Habmogarens A co CKOpocTbio V4 = ¢/2, a kocmonasT C

NpUOIMKAETCS K KOCMOHABTY B €O CKOPOCTBIO V 5 = C/4, TJ1e ¢ — CKOPOCTH CBETA B BakyyMe. [lpu

OTOM BCIIMYHMHA CKOPOCTH KOCMOHAaBTa C OTHOCHUTEILHO Ha6HIOHaTeHH A paBHaI
a) ¢/3; 6)2c/7; B)c/4; 1) 2¢/5 n)3c/4; e)c/2; x) 3c/8; 3)c/V8;

1) HET MPaBHJIBHOTO OTBETA;

11. Kak u3MeHHUTCS TeMIiepaTypa ueaibHOTO T'a3a, €ClId YMEHBIIUTh €ro 00beM B 2 pasa B MpoIiec-

ce, MPU KOTOPOM COOTHOIIIEHUE MEXIY JaBICHUEM U 00BEMOM Ta3a p/ V2 = cons:

a) yBenuuutcs B 8 pa3;  0) yBenuuurcs B 4 paza; B) yBEJIMUYHMTCS B 2 pa3a; TI) HE U3MCHUTCS;
1) YMEHBIINTCSA B 2 pa3a; €) yMEHbIIUTCS B 4 pa3a; 3K) YMEHBIIUTCS B 8 pa3; 3) HET MpaBHIIb-
HOT'O OTBETA;

12.TlepBoHayanpHOE AaBICHHE T'a3a, UMEBIIETO TeMnepatypy 7, Obl10 paBHO p. [laBienue raza
M30XOPUYECKH YBEJIMYWIN Ha BenuuuHy Ap . Onpeaenure U yKaxuTe, Ha Kakyro Beauuuny AT

M3MEHUJIACh TEMIIEpaTypa rasa.
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a) AT =m, yBenuuuiach,  0) AT - _T4p , YMEHBIINJIACK, B) AT - _T4p , YBEITUYHIIACK,

p -Ap p-Ap
r) AT =m, YMEHBIIWIACh;, 1) AT = _TAP_ , YBEITUYHIIACh e) AT = T4p , YMEHBIINJIACK,

p p+Ap p+Ap
13. MousipHbI€ TEIUIOEMKOCTH BOISHOTO mapa B nmporeccax 1 — 2 u 1 —» 3 paBHbI p

C,-C, 2
C, u C, coorBeTcTBeHHO. BennunHa oTHOLIEHUS o paBHa! 1 s
2 V

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

14. U neanbHblii ra3, copepuias uuki KapHo, nmosyuns ot HarpeBaTens S KJ[PK TENIoThl U COBEP-
i padoty 1 xJIx. Uemy paBHO otHomieHue Ty/ Ty TeMIiepaTyp HarpeBaTesst ¥ XOJI0AIbHIKA?
a) TW/Tx.=1,2; 0)T/Tx.=125; B)TJTx=1,33;, 1) TJ/Tx.=15; 1) TJ/Tx=1,67,

e) T/Tx.=2;  XK) Apyroi OTBET;

15. CoBepirasi IUKIUYECKUN MTPOIIECC, N300paKEHHBIN Ha pUCYHKE, pabouee

TEJIO MOJIyYaeT OT HarpeBarTess 3a OAWH UK KonmdecTBo Tertorel Q = 1000 300
JIx. Kakoe Koim4ecTBO TEIUIOTHI OTAAeT padoyee Teo 3a OJUH UKI XO0JI0- 100} - -
TVITBHUKY ?
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; M) apyroii OTBET;

16.Ha nuarpamMme n300pa)xeH HUKI pabOTHI TEIUIOBOM MamuHbl 1-2-3-4-18 T

cucreme koopauHat T — S, rae T —abconroTHas Temneparypa, S— SHTPOMHS. 5

Opnna xierka o Beptukaiu coorBerctByer 10K, a mo ropuzonTanu 100 7?/

Ix/K. 7

PaccunTaiite Ha ocHOBaHMM JaHHBIX U3 rpaduka KIIJ[ paGoTel 3TO# TemnoBoi ,%

MaIlHBbI. Mk
0 s

17. KoHneHTpanus MOJIeKyJ HAeaJIbHOTO ra3a yMEHbIIIIACh B 4 pa3a, a CpeiHssl CKOPOCTh 3THX

MOJIEKYJI yBenn4miachk B 4 pasa. Kak u3MeHMII0Ch 1aBieHue raza?

a) yBEIUYMJIOCH B 8 pa3;  0) yBeaMUMIIOCh B 4 pa3a;  B) yBEIUYMJIOCH B 2 pasa;

) YMEHBUIMJIOCH B 8 pa3; /1) yMEHBIIWIOCH B 4 pa3a;, €) YMEHBIIWIOCh B 2 pa3a;

) HE M3MEHUJIOCh,  3) APYrOd OTBET;

18. C HekoTOpBIM UAEaNbHBIM Fa30M IPOUCXOJUT IIPOLECC ainabaTHYECKOT0 YMEHbILICHHS JaBJle-
Hus. [Ipu 3TOM BenmuuHa CpelHed KBaApaTUYHONM CKOPOCTH €0 MOJIEKYI. .. .

a) He M3MEHseTCs;  0) yBEJIMYMBACTCS,  B) YMCHBIIACTCS,

T) IaHHBIX B YCIOBUHU HEAOCTATOYHO ISl OTBETA,

19. Mounekynbl HA€aTBLHOTO o8 Inn Inn Inn Inn Inn Inn

ra3sa HaXOoOATCS B IOJIE >

BHEIIHUX cui. ['paduxk 3a- 2 2l = al al 2l a
. I a) 6) 5 ) 0 &)

BUCUMOCTH IOTEHLHUAJb-

HOM 3Hepruu £, MOJIEKYJIbl OT KOOPJAUHATHI X IPEACTABJIEH HA JIEBOM pUCYHKe |. Ykaxkute npa-

BUWJIbHBIN rpaiK 3aBUCUMOCTH OT KOOPAMHATHI X (yHKIMH jtorapudma INN oT KoHIeHTpauuu

MOJIEKYJI ra3a (Temreparypa rasa BCIOJy OJJMHAKOBA):

20.neanbHblli Ta3 HAXOUTCS B COCYI€, 00bEM KOTOPOTO MOXKET MEHSTHCS, M COBEpPIIAET U30TEP-
MHUYECKHUM MPOLECC, MOCIe KOTOPOIro YUCIIO COYapeHUN MOJIEKYJI Ta3a ¢ eUHULIEH TOBEPXHOCTHU
CTEHKH COCY/Ia 3a €IMHUILY BPEMEHH YBEIUYMIOCh B 2 pa3a. [Ipu aToM 00bEM cocyna:
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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. YacroTa coymapeHuil MOJIEKYJI ra3a co CTEHKOW coCcy/ia He OyJIeT U3MEHSThCS, €CIIH a3 Co-
BEpLIACT IIPOLECC, ONUCHIBAEMBIA YPABHEHUEM:

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

Ilepeyenb KOHTPOJILHBIX 3aJaHUI U (HJIM) BOMPOCOB JUIsA OLeHKH COPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHKeHUsI KomneTeHnuu OIIK-1.3)

Ipumep: TlepedyeHb KOHTPOJIbHBIX 3aJaHUI H (WJIH) BOMPOCOB /IS OLeHKH ChOPMUPOBAHHO-
ct komnereHnun OITK-1 (koHTpoMpyeMblit HHANKATOP AocTHKeHus KomneTreniuu OITK-
1.3

Ooo..o| 1B BBICOKHI COCYA C PACTUTENHLHBIM MACIOM OHOBPEMEHHO BBICHIIIATIM MHOKECTBO
_ - —| ManeHbKUX METAUIMYECKUX IIApPUKOB pa3HOTo paauyca r . [Ipoananusupyiite npouecc
_ - - | naneHMs WAPUKOB B )KUIKOCTH U OOBSICHNUTE MOPSIOK UX HajaeHus Ha aHO. OTBeT

— —| oOocHyliTe ¢ MOMOIIBIO (PU3NYECKHX 3aKOHOB U (hOpMyII.

- —| 2.IlIxuB MOXXET BpamaThcsi BOKPYT CBOEH 3aKPEIJICHHON rOPH30HTaIIb- Y
Ho ocu 00’ 6e3 Tpenwus. [lox pykoit uMeeTcs IMHEWKa, CEKyHAOMEp, U

TaKXe IPY3UK MacChl M, KOTOPBI MOXKHO TOJBECUTh K HUTH, HAMOTaHHOW Ha LIKUB. 7

[Ipennoxute npoueaypy onpeAeaeHuss MOMEHTa HHEPLUH IKHBAa OTHOCUTEIBHO OCH 0

00’ ¢ moMoLIbI0 UMEIOLUXCS O pyKO# mpeameToB. OO0CHYHTE MPEATOKEHHYIO m

npouenypy ¢hopmyiaamMu, HO3BOJSAIOIIUMYI BIYUCIUTE TPEOYEeMbIii MOMEHT HHEPLIUH.

3

3. IIpn abconroTHO yNPYyroM COyJapeHHH JBYyX METAIUIMYECKUX IIAPUKOB C Mac- gy,

v \%/2 m;
caMH m u Ny, IBUTABIIMXCS HABCTPEUY APYT APYTY CO CKOPOCTAMH Vq U Vo, B L <

MOMEHT HAH0O0JIbIIEro COTMKEHUS IAPUKHU JIBHXKYTCSI C OTHOM CKOPOCTBIO Vg, OMPENEIIeMOil
3aKOHOM COXPaHEHHMS UMITYIIbCa [MVy — My 5 =( M+ Mp)V ¢ ¥ TOIBKO IIOTOM PA3JIETAIOTCS B CTOPOHBI.

2 2 2
myVv myv m+my) v
[Ipu 5TOM KMHETUYECKAs SHEPTUsI MEHAETCS HA BEJIMUMHY AE, . = 21 + 2 2 - ( 22) % 0.

WznoxwuTte Baiie MHEHHE O IPUYMHE U3MEHEHHUS DHEPTUHU UK 00 OIIMOKaxX B 3aMCaHHBIX (hOpMy-
nax.

4. [1nacTUIMHOBBIN MIAPUK MACChl M, JIETEBIIMI CO CKOPOCTHIO V, CTAIKUBAETCS C BUCEB-
IIMM HETIOABMIKHO CTep)KHEM Macchl M 1 /uinHbI |, ClTOCOOHBIM Bpamathes 0€3 TpeHHs
BOKPYT FOPU30HTAIBHON OCH, MPOXOJALIEN Yepe3 TOUKy nojseca O, HO HE IPUIINIIAET K
CTEPIKHIO, @ OTCKaKUBAeT OT Hero. OnpeaennuTe 3aKk0H COXPaHEHUs! KaKOM BEJIMUUHBI MOXK- =
HO, a KaKOM HeJb3s UCIIOIb30BaTh IIPU COYIapeHUH: MeXaHn4ecKon sHeprun? Mmmynbca?
MowmeHTa uMIynbca? 3auiImTe CBOe CYXKICHUE O MPUIMHE COXPAHCHHSI MU H3MEHEHUS
KQKJIOM U3 9TUX BEJIMYHH.

<
3

M.l

5. B HauaybHBI MOMEHT BpEeMEHH CTEeP’KeHb MacChl M U JUtHHBI | cBOOOHO Bpa-

nraeTcs 63 TPEHHS C YIJIOBOW CKOPOCTHIO (), B TOPU3OHTAJILHOM TIOCKOCTH BO- iEm m,l
KpPYT 3aKpEIJIEHHON OCH, TPOXOIAIlei uepe3 ero kpail. [1o cTepkHIO MOXKET CBO- i\

601HO 0€3 TpeHUs CKOJIB3UTh HAJeTasi Ha HEero MydTa Toii e Macchl M. B Hauanb-
HBII MOMEHT My(Ta HaX0AUIach BOJIM3U OCH BpanieHus. HUKakuxX BHEUTHUX CUJI B TOPU3OHTAIIb-
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HOU 1TutockocTH HeT. [IpoaHanu3upyiite ABM>KeHHE My(PThI, N3MEHEHHE KMHETHUECKOW YHEPTHUH,
MMITYJIbCa 1 MOMEHTA UMITYJIbCA CUCTEMBI CO BDEMEHEM M BBICKAKUTE CBO€ MHEHHUE O COXPAHEHUHU
ATHUX BEJTMYMH WU O MPUYMHAX UX nu3MeHeHus. OO0CHyiTe CBOe CyX/IeHUEe HeOOXOIMMbBIMH 3aKO0-
HaMu U popmynaMu HU3UKH.

6. DKCIIepUMEHTATOP OMYCTUII TSXKENbIN IAapUK, IPUKPEIUICHHBIN K KOHILY IPYKUHKH, B
BSI3KYIO )KMJIKOCTb U PACKauMBaeT IPYTOil KOHEI[ MPYXHUHKH B BEPTUKAJIHLHOM HaIlpaBJie-
HUH C YaCTOTOW ), B pe3yJIbTaTe Yero IapuK COBEpIIAET KOJIeOaHUs 110 3aKOHY

x = Acos(wt+¢). IIpu 3TOM 3KCHEPUMEHTATOP 3aMETHII, YTO IIPU HEKOTOPOif 4acToTe

19999909!
ES
|

2
S
x

W=y aMIUIMTYAa A KoJeOaHWH MIapuKa B )KUAKOCTH OKA3bIBAETCS CaMOM OOJIBIIION.

Hcxons 3 3TOro oH caena BbIBOJ O TOM, 4TO IPH TOH ke yacToTe wy OyneT Makcu-
MaJbHOM M aMIUIMTYZA CKOPOCTH IIapuka v = dx/ dt. BeickaXute CBOE CykAeHUE O NIPABUIBHOCTU
WM HENIPABUJIBHOCTH BBIBOJIA, CIEJIAHHOIO SKCIIEPUMEHTATOpOM. Eciu 3TOT BBIBOJ HEBEPEH, YKa-

XKHTE, KaK HaJl0 U3MEHUTH YacTOTY ®, YTOOBI MOJIYYUTh MAKCUMAIBHYIO aMIUTUTYly CKOpocTh. OT-
BET 00OCHYITE C MOMOLIBIO (PU3UIECKUX 3aKOHOB U (POPMYIL.

7.T"a3 3akayaH MoJ1 JaBJICHUEM B TPEXJIUTPOBBIA CTEKIISIHHBIN COCY/I, 3aKpbITast
KpbILIKa KOTOPOro uMeer kianad K, BeIyckaroumii ra3 B TOM ciaydae, Korjia ero
JIaBJICHUE JOCTUTAET BEIUUUHBI Py . IMEIOTCS BEChI, MO3BOJISIONIME TOYHO U3MEPHUTh
Maccy cocyza ¢ ra3oM; ropesika, Mo3BOJIIOIIas HarpeTh COCY/ A0 OOJIBIION TemIe-
paTypsl, U TEPMOMETP, MO3BOJISAIOLIMN U3MEPUTH €ro Temiieparypy. [Ipennoxure
MPOLEAYPY ONPEAEIEHUS MOJSIPHOM MACChl |l Ta3a B COCYJIE C MOMOIIBIO JaHHBIX

ycTpoiicTB. OOOCHYITE MPEITOKEHHYIO MPOIIeNypy GOpMyIaMu, TTO3BOJISIONUMHI BBIYUCIUTE TPE-
OyeMblii pe3yJbTar.

8. Tpu sKcniepyMeHTaTopa HavaiH CIIOPUTH O TOM, YTO MMPOUCXOIUT MOCIIE HarpeBaHus ra3a ¢ Yyuc-
JIOM €ro MOJIEKYJI, BEJIMUYUHBI CKOPOCTEH KOTOPBIX OTIMYAIOTCA OT CKOPOCTH V, He OoJiee, ueM Ha

Av =+1wm/c, Ti€ CKOPOCTh Vq PaBHA IIOJIOBUHE CPEAHEN CKOPOCTH MOJIEKYJI JaHHOrO ras3a. IlepBbiit

YTBEPXKAACT, YTO YNCIO TAKUX MOJIEKYJI II0CIIE HarPEBaHMs ra3a yBEJIMYUTCS, BTOPOH — YTO HE U3~
MEHUTCS, @ TPETUN —YTO YMEHBIINTCS. BhICKa)kuTe CBOE MHEHUE O TOM, KTO U3 HUX IIpaB. CBoil
OTBET OOOCHYHUTE C MOMOIIBIO (PU3NUECKUX 3aKOHOB U (POPMYIL.

9. BeIckaXuTe CBOE MHEHHE U C TIOMOIIBIO 3aKOHOB (DU3UKHU OOBSICHUTE MIPUUUHY TOTO, YTO
yBEJIMUYCHUE BBICOTHI N MIEYHOMN TPyObl MIPUBOIUT K YBEIMYCHHUIO MOTOKA BO3/1yXa, 3aTSTHU-
BaeMOT0 B JIBEPILy M€YH U K JTy4IIeMy TOPEHUIO IpoB. OTBET 00OCHYITE MOTYyICHHBIMU
BaMH (popMyliaMu TaKoi 3aBUCHMOCTH.

10. IBa nmpmxaThIX APYT K IAPYTY CIO0S TEIUIOU30IALMOHHOTO MaTepuaa
MMEIOT OJIMHAKOBYIO IUIONIA/Ib S HO pa3Hble KOA(DPHUITMEHTHI TEIIONpPO-

BOJHOCTH X; =1H K1lglu X2=2H K1igtu OpONOPUMOHAIBHYIO UM
tonuuHy | u 2| coorBercTBeHHO. Temneparypsl ¢ pa3HbIX CTOPOH paB-
Hbl Ty =400 K u T, =200 K (cM. pucyHOK). [TepBblil SKCrIepMEHTATOP

CUHTAET, YTO TaK KaK TEIUIOMPOBOIHOCTh BTOPOTO MaTepuaa B 2 pa3a
0oJIbIIe, TO OH MPOITYCKaeT B 2 pa3a O0JIBIINI MOTOK TEIIa, a TeMIepa-
Typa CONPHKACAIOIIEHCs TTOBEPXHOCTHU cloeB paBHa T'=(T; +T,)/2. Bropoii skcnepuMeHTaTop He

YBEPEH B 3TOM U CUMTAET, YTO TEMIIEpaTypy T' HaJ0 CUHTATh 1O Apyroi dpopmyne T'=(2T +T,)/3.

CornacHsl 11 Bbl ¢ HUMH? Eciii HeT, TO npeuiokuTe IpoLeaypy pelieHus, MO3BOJSIONIYI0 HAUTH
TeMIepaTypy T' Y MOJIYUYUTE €€ 3HAUCHHUE.
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3 cemecTp

Ilepeyenb KOHTPOJILHBIX 3a1aHUI U (HJIM) BOMPOCOB JUIsA OIeHKH COPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHKeHUsI KomneTeHnuu OITK-1.1)

Ipumep: TlepedyeHb KOHTPOJIbHBIX 3aJaHUI H (WJIH) BONPOCOB /IS OLeHKH ChOPMUPOBAHHO-
ct komnereHuun OITK-1 (koHTpoMpyeMblit HHANKATOP AocTHKeHus KomneTenuu OITK-
11)

1. ITonoXUTENbHBIN TOYSUHBIH 3aps Oy = +20 ¥ OTPULATEIbHBIA TOUSUHBIN 3apsi]l
Oz = —J HaxoAsATCs B ABYX BEPIIMHAX PABHOCTOPOHHETO TPEYroJIbHUKA C JJIMHOU
cToponsl |. YKka3ars npaBuiIbHOE HANPaBIEHUE BEKTOPA HAPSHKCHHOCTH E cosnan-
HOT'0 UMH 3JIEKTPOCTATHYECKOTO TIOJIsl B TPEThEH BEPIIMHE 3TOTO TPEYrojbHUKa (CM.
PHUCYHOK):

a)l ©6)2 B3 nNd4 x5 €6 x)7 38 wu9 k)10 ) ll

M) 12

2. YKaxxuTe ypaBHEHHE, BbIpakatoliee TeopeMy ['aycca B 3JIeKTpOCTaTHKe:

= =_ 2.0 - D0 = = g
a)iEdS:%—go; 6)1§Edl =Z€:—%; B)iECB=O; r)?;EdI =0;

3.Ilo oObeMy mapa ¢ OAMHAKOBOW BO BCEX TOUKAX IJIOTHOCTBIO O = CONSt pac- v

npezeneH nekTpuaeckuii 3apsa. Llap okpyxeH 0eCKOHEUHON AUIIEKTPHUECKO € “ ”
Cpenoil, UMEIOIIEH AUANIEKTPUUECKYIO MPOHUIIAEMOCTh €. Ha paccTrosiHuu I ot
LIeHTpa 1mapa (3a ero npejenamMmu) BeIMUYNHa HAPSHKEHHOCTH JIEKTPUYECKOTO “
I0JIsI, CO3/IaHHOI0 3TUM 3apsAJIoM, paBHa £. Eciau noMecTUTh TaHHBIN 3apsyKeH-
HBIH map B BakyyM (yOpaTh AMAJIEKTPUK), TO TIOJIE C BABOE MEHbIICH BEIMINHON
HanpspkeHHOCTH E/2 Oyner HaOaoAaThes B BAKyyMe Ha BABOE OOJIBIIIEM PACCTOSHUM 2I OT LIEHTpa
mapa. Yemy paBHa AMAJIEKTPUYECKAsi IPOHULIAEMOCTH CPEJIbI?

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

"

" "
" " "

4. Ha pucyHke noka3aHa KapTHHA SKBUIIOTEHIIMATbHBIX JIUHUN

2B 1B 1B 2B
JIEKTPOCTATUYECKOTO OISl U 3HAUEHUS oTeHIMana Ha Hux. OT- 3BT A 3B
meueHbl ToUkH A, B, C u D. I3MeHeHne BeaMYrHbI CKOPOCTH I Y /
MEPBOHAYAIIBHO MOKOUBILIEUCS 3apsyKEHHOM YaCTULBI IO AEUCT- \ ‘\ L ;’ / A
BHEM 3JIEKTPOCTATUYECKOTO I0JISI UMeeT HauOoJIbliee 3HaUeHHe 4?\ Voot l; f P //B
IPU EPEMEIICHUN YaCTUIIBI: . \\\ Vol //I D,
a) u3 Touku D B Touky B;  6) u3 Touku D B Touky C; N N
B) u3 Touku D B Touky A; 1) u3 Touku C B TOuky A; \\\\\\ \l\:fl/// R

arEiet

5. BHyTpu He3apspKeHHOM MojIoi MeTall- . - . .
JTUYECKOl cephbl TOMECTHIIN TOYEUHBII v\EBHe T i Egve Egne=0 Esne
MOJIOKUTENBHBIN AIEKTPUUECKUI 3apsi, +q %\ +q
CMECTHUB €ro U3 IeHTpa cepsl, KaK 1o- w w ]
Ka3aHo Ha pucyHkax. Kakoii Oynet kap- J A

TUHA CUJIOBBIX JIMHUM 3JIEKTPUUYECKOTO a) \l 6) \ B) r)
HOJIsl B BAKYyM€ BHYTPH U BHE chepbl?
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6. Ha ToHKMI MeTaNIM4ecKUid IUCK paguyca R moMecTHIIn MOJI0KHUTENbHBIN JJIeK-

. B
TpuuecKkui 3apsay (. Ha pucyHkax yka3zaHbl 3aBUCMMOCTH IIOTEHLIMANA (¢ U IIOBEPX- @L
HOCTHOM INIOTHOCTH 3aps/la G B 3aBUCUMOCTH OT PAaCCTOSIHUA I 10 LICHTPA JUCKa. r

¢ ¢ o c [TpaBUIbHBIMU 3aBUCUMOCTSIMU Oy IyT:

VI VE

0 R 0 R 0 R 0 R a) A-B; 6) A-T; B) b-B; r) b-T;

A) B) B) M
7. IlonoxxuTenbHbIN 3apsia +( MOMECTHIN HA YEAUHEHHbINA METAJUIMUECKUN Y Lo,
map paauyca R, okpy>KeHHbIH OECKOHEYHOW OJHOPOTHON JUAICKTPHIECKOM R o DA ~ €
Cpenoi ¢ TUAIEKTPUIECKON MPOHUIIAEMOCThIO €. Pa3HOCTh MOTEHIIMATIOB (o — 7 +q 7
®o B TOYKE A Ha MOBEPXHOCTH wapa (Ha mwape) u B Touke O ero uentpa Oy- MeTa””AMSI’.’IeKTpM',Z
JIeT paBHa. a) +L2; 0) +L2; B) +L2;

47 R 4ree,R l6rz,R
R - >, )0 e)——qz; )~ 5 ) - 7 ; W - 7
lerzs,R 47E,R 4rEe R l6rz R l6rze,R

8. Ilmockwii 3apsKeHHBINH KOH-

a) B 0 B B r
JICHCATOP € 3apsiioM ( Ha Me- P T T ) J/F’ ) )
TATHYECKUX 0OKIIaKaX 3aro- ; t 1 4+q A3 4q 4 +_|5,} e I ey
HEH JUAJIEKTPUYECKOU Cpeiou ¢ ; gcy @ B
JADJIEKTPUYECKON MPOHULIAEMO- =1- l- \L-q = T -f-F9 ===-"=0 == -"-9
CTBIO £ =2 M HaXOAUTCA B Ba- P P
Kyy™Mme. Beibepute pucyHOK ¢ IpaBHILHBIM HAIIPaBJICHUEM JIMHHI BEKTOPA MOJISIpU30BaHHOCTH P!
9. DneKTpuUecKOoe MoJIe CO3aHO 3apsAA0M (], TOMEIIEHHBIM Ha TUTACTUHBI e
— 1 N
TUIOCKOTO KOH/IeHcaTopa. UTo MOKHO cKa3aTh O 3HAKEe MHTErpajia 4) ELOr ot | ‘\\
g+ + + +'+ + + \
HANPSHKEHHOCTH ATOTO MOJIS IO 3aMKHYTOMY KOHTYpPY, TIOKa3aHHOMY Ha ! }
pHCYHKE IITPUXOBOI JTMHUEH (YKaXKUTE MPAaBUIILHOE YTBEPIKICHUE): v /
— — — — - - - 1= = _//
a) PEdF>0;  6) pEAF<0;  B) $EAF=0; 1) PEdI =co; L
Lo
1) HEIOCTATOYHO JTaHHBIX;
10. Brosb HMAMHAPUYECKOTO METAIIIMYECKOI0 MTPOBOA paanyca I, y4acTOK KOTOPOTO JJINHbI L
UMEET CONpOTHBIIEHHE R, CO31aHO CTOPOHHEE CTAIIMOHAPHOE AIIEKTPUUYECKOE TOJIE C
HanpspKEHHOCTHIO £. Onpenenure U ykaxute GopMyiy JUIsl INIOTHOCTH TOKA, BBI3BAHHOTO 3TUM
_ . _Im°RE = . EL . . R, . LR .
MOJIEM. a)J_ ’ 6)1_ ' B)J_ 2 ! F)J_ ' H)J_ 20—
L RL R EL mE
€) Apyroii OTBET;
11. BenuunHa 31€KTPUYECKOTO TOKA, TEKYILEro M0 MPOBOJHUKY, Me- LA
HSETCA CO BpeMeHeM ! 10 3aKOHY, H300paXEHHOMY Ha PUCYHKE. Ye-  SR-b-+H-+-+--d-------
My paBHa BEJIMYMHA DJIEKTPUUYECKOTO 3apsijia, MPOTEKIIETO Yepe3 Mo- 4 -G = 1= 1= 1-"— ==
I | I | I |
NepevyHoe ceYeHue MPOBOHUKA 3a HHTEpBa Bpemernn 0<t < 3¢? 3PN T i
a)0,6Kn 6)1,67Kn  B) 5Kn 1) 7,5Kn 1) 15Kxn 2 T
L Bt i e Ny el i t,c
1 2 3 4
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12. JIa npsAMOIMHEWHBIX JJIMHHBIX TIPOBOJIHUKA JIE)KAT B TUIOCKOCTH y
XYy, mapayenbHbl ocu OX U pacronokeHbl Ha OJMHAKOBBIX PACCTOSTHU- I

sx a ot ocu OX. I[To mpoBOAHMKAM TEKYT OJJTHOHANPABICHHBIE TOKH, 0
. a
npuueM |, =2I ,. CymmapHnas naaykuus B MarHuTHOro nosns 3Tux To-

I,
KOB paBHaA HYJIIO B TOYKE C KOOpAWHATAMMU.

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

13. ImeeTcs 3aMKHYTBINA KOHTYP W IPOBOJHUKHU € TOKaMH |1, |2, 13 u 14. Ha-

npaBlieHue 00X0/1a KOHTypa U HAMPaBJICHHS TOKOB NTOKa3aHbl HA PHCYHKE. @

YeMy paBHA IUPKYJIAIUS BEKTOPA WHIYKIIMH MArHUTHOTO TOJIS TTO 3TOMY (/ ‘>

KOHTYpPY, JAeIEHHAS Ha MATHUTHYIO MOCTOSTHHYIO Sf) Bdl / U ?

obxop,
a) li-lo+ls;  6) -li+lo-la;  B) latlo-ly; 1) -li-lotls, ) litlots-ls;
e) l1+1o-13-14; )K) ) -l1-lot+l3+]4 e) -l1-1o-13+l4
y 14.Cgersmeecs naTHo, 00pa30BaHHOE CPOKYCHPOBAHHBIM JIy4OM Ha dKpa-

He XY ocmmmiorpada, Haxommiock B Touke O. K maTHy, Kak moka3aHo Ha

PHUCYHKE, TIOJTHOCAT MOAKOBOOOpa3HbId MarHuT. OnpenenuTe, B KaKyr CTO-

N POHY CMECTHTCS CBeTsmieecs nsaTo:a) 1 6) 2 B) 3 1) 4

4 1‘1 2 S
o)
3

X 15. 3anuceiBaroiiasi roJIOBKa MarHuTopoHa UMEET BU TOPOUIATLHOTO
CepICYHMKA U3 MaTepualia C MArHUTHOW IPOHHUIIAEMOCThIO [/ >1, B KOTO-

poii cienana nmpopessb (cM. pucynku). Tok |, Tekymuii mo 0OMOTKe, HABUTOU
Ha CepACYHUK, CO3AET B

HeM MarHHTHOE IO ¢ - ) g © q B g " g A H
HUSMHU UHAYKLIWHU H . Vka-

’KUTE PUCYHOK C IPaBUIIb-

HOM KapTuHO# muHnit H B M 7 H 7 H 7 K 7 B 7
CEp/ICUHUKE U B IIPOPE3H:

16.IlocTossHHBIN MarHUT ¥ MEPIICHAUKYIISPHBIA K €r0 OCH KPYTrOBOW BUTOK C O I

TOKOM | HEemoABMXKHBI APYT OTHOCUTENBHO apyra. Kak npu aToM aeicTByeT

Ha BUTOK MarHUTHas CUJa CO CTOPOHbI MarHuTa?

a) OHA MMPUTATUBACT BUTOK K MarHUTY; 0) OHA OTTaJKUBAET BUTOK OT MarHWTa, B) OHA CTPEMHT-
Csl CMECTUTh BUTOK BOOK;  T') OHA paBHA HYJIIO, TAK KAK BUTOK U MAarHUT HEIOABUXHBI,

17.T1o aByM GJIM3KO PACIONOKEHHBIM BUTKAM TEKYT OJMHAKOBBIE M0 BEIMYMHE TOKH. IIpn Kakoi
OPUEHTALMU BUTKOB BEJIMYMHA SHEPTHHU UX
MarHMTHOTO B3aUMOJICHCTBHS OyIeT Hau- @ d} | | @ —G[ d) (Y
MeHbIIei (EHTPbI BUTKOB BO BCEX YEThI- ' A T 7

PEX CIydasx HaXxOIATCS Ha OJUHAKOBOM a) 0) B) r)
PaCCTOSIHUN):

18.B ogHO# TIOCKOCTH JIeKaT MPSIMO MPOBOJI, IO KOTOPOMY T€UET IMOCTOSHHBIN TOK,
Y T10 pa3Hble CTOPOHBI OT HETO MpoBoAsLIME KoJiblla A U B. B HeKOTOpbIii MOMEHT
MIPOBO/I C TOKOM Hayvajii MOBOPAYMBATH MO YACOBOM CTPEIIKE BOKPYT OCH, IIEPIICH/IH-
KYJISIPHOU INTIOCKOCTHU M IPOXOJAIIEH Yepe3 CEPEIMHY OTPE3Ka, COCIUHSAIOIIETO LIEH-
TpPBI KoJIell (CM. pucyHOK). [ToTeder Jin 3JIeKTpUYECKHiA TOK 10 KOJIbIIaM H, €CJIU J1a, TO
B KaKH€ CTOPOHBI?

a) B KoJibllax A ¥ B moTeyer npoTHB 4acOBOM CTPEIIKH;
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0) B kosbIax A 1 B moreder mo 4acoBoii crpenke;
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. B nemnu 351eKTpUYecKOro KojaedaTenbHOro KOHTYpa, N300paKEHHOTO Ha PUCYHKE, C
NepBOHAYAILHO 3aMKHYTHIN Kitou K pazomkrynu. [Ipu 3ToM nepros coOCTBEHHBIX
AIIEKTPUIECKUX KOJeOaHui K
a) YMEHBIIIHJICS, 0) He U3MEHWJICA, TaK KaK 3aBHCUT TOJIbKO OT BenuuuH L u C;

B) YBEIHYHJIICS; T) 3JIEKTPHUYECKHE KOJIeOaHUs PEKPATHIIHCH,

Py

20.Yacrora Wy, BHemHel D/IC, MeHsrOLIEHCS 0 TapMOHUYECKOMY 3aKOHY U c

BKJIFOUCHHAs B QJIEKTPUYECKHUIT KOJIeOaTeNIbHbII KOHTYP (CM. PUCYHOK) TaKOBa, 4TO
AMILTUTY 14 BHIHYKIEHHBIX KOJeOaHUi TOKa B KOHType MakcumaibHa. Conmporus- ()[R
nenne R yBenmumBarot, He MeHss mapametpbl L u C.Ilpu 3ToM 11 ody4eHus

HOBOT'0 MaKCHMaJIbHOT'O 3HAYEHUS aMIUIMTYIbI TOKA CIEYET:

a) YMEHBIIUTh BEIUUUHY (W, ?  0) yBEIMUYHUTH BEIHUUHY Wy ?
B) BEJIMUNHY Wy, M3MEHATH HE HANO?  T) IIPU CONPOTHBICHUAX R, GONBIINX KPUTUUECKOTO 3HA-
YeHHUs, BBIHYKJIEHHbIE K0JIeOaHus TOKa B e BOSHUKATh HE MOT'YT?

21.3aBucuMOCTH aMIUIMTYAbl BRIHYX/IEHHBIX KOJeOaHUN HampsoKe-

Uc
HUs Ha KoHjeHcarope U, u ammunTyas! Toka | B ayiekTpuyeckoM

I

|

|

|
K0JIe0aTeIbHOM KOHTYpE OT 4acToThl ® BHemHelH J/IC nmoka3zaHbl Ha |
|

pucynke, riae o, =10° C*, a ko> dULMEHT 3aTyXaHus 115l TOrO |
I

|

|

|

|

:

|
kouTypa pased B =2[1C ¢*. Onpenenure, Kakoii 10IKHA OBITH Be- o, ®
JUYHMHA YaCTOTHl M, !

a) 50F ¢*; 6)10°c*; B) 1,416 ¢'; 1) 1,72006 ¢'; n) 200 ¢'; e) 3010 ¢’

22.B ciydae 3JeKTpOMAarHUTHOTO M0JIs B MI€AJIBHOM JUAJIEKTPUYECKOI cpejie COrJacHO ypaBHe-
HusAM Makcsemia Bektop FotE paseH:

a) j; 6)-0B/ot; B)dD/ot; 1) p; n)EEL;  e) Hiyj; x) —0H/ot;
23. YKa)KI/ITe, KaKuWe€ U3 IPUBCACHHBIX HUXKE ypaBHeHI/Iﬁ cucTeMbl MaKkcBeuia 3anucadbl ¢ OIIno0-
KOl (HEBEpHO):
Edl 0B = = _ 0D
1) $Edi =-[-=dS; 2)§Bdi=[—
) S% i ot )3% £ at

a)lud; 0)2u3, B) lu 3; r) 3u 4; n) 2u 4, ¢)1lu 2;

dé+j jds 3) 95 Edé:jp av;  4) 95 BdS=0:
S S \ S

24. B m10CKOM 3JIEKTPOMarHUTHOM BOJIHE, PACTIPOCTPAHSIIONIEHCS B BAKYYM€, B HEKOTOPBIA MO-

—

MCHT BPEMCHU BCKTOP HANIPAKECHHOCTH JJICKTPHUYCCKOI'O ITOJIA HAIIPaBJICH BAOJIb BEKTOPA Kk , 4 BCK-

TOP HANPSHKEHHOCTH MarHUTHOTO IOJIsl — IPOTHB BeKTOpa | , rae i, J,K — opThl 1ekapToBOii cuc-
TEMBbI KOOPIUHAT. BEKTOpOM CKOpOCTH 3TOI BOJHBI OyneT (C — CKOPOCTh CBETA):

a) jc: 6) —jc: B) (T+IZ)C/\/§; r) (IZ—T)C/\/E; 1) HET MPAaBUIBHOTO OTBETA;

IMepeyeHb KOHTPOJILHBIX 3aJaHUIT H (WJIH) BOMPOCOB JUISA OIeHKH COPMUPOBAHHOCTH KOM-
nerenuuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP H0cTH:KeHHsT KomneTeHuun OITK-1.2)
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Ipumep: TlepedyeHb KOHTPOJIbHBIX 3aJaHUI H (WJIH) BONPOCOB JUISA OLeHKH ChOPMHUPOBAHHO-

ct komnereHnun OITK-1 (koHTpoMpyeMblit HHANKATOP AocTHKeHus KomneTrenuu OITK-
1.2)

1. Ha pucyHke moKa3aHbl IB€ 3aMKHYTHIC IOBEPXHOCTH 31 U Sp, OKPYKAIOIIHE
tToveuHble 3apsaasl Q; = —1MkKn, ¢ = +2mkKn, ¢g = —3mkKi, ¢y = —4MkKn u
Os = +4 MxKJ1, KOTOpBIE CO3/IAI0T AIIEKTPOCTATUIECKOE TOJIE C HAMIPSKEHHOCTHIO

E . [Toroku BekTopa E yepes 3aMKHyTBIE TOBEPXHOCTH S U S, paBHBI, COOTBET-
CTBEHHO, @1 U @7. 3apsnbl Q4 U 05 TOMEHSUIM MECTAMHU, KaK MIOKa3aHO CTPEJIKa-

mu. [Ipu 9TOM (YKaKuTe IPaBUIIBHOE YTBEP)KACHHE, &, — IEKTPUUECKas OCTO-

SIHHAs):
a) 1 @1, u @,. MOMEHSIN 3HAK, HE U3MEHUB BEJIUYNHBI, 0) u @1, u @,. HE U3MEHWITUCH,
B) @1 TOMEHsI 3HaK, @,. He U3MEHMUJICS, r) @1 yBeJIMUYWICS Ha 8MKK.II/ &, , Do. HE UBMEHUIICS,

n) @1 yBeIUUMIICS Ha 4MKK.]I/ &, , @. HE UBMCHUIICS;  €) HET NMPAaBHJIBHOIO OTBETA;

k) @1 ysemmumics Ha 4MkKi/ &, , @,. ymenpumics Ha 4mkKi/ &, ;

2. DNeKTpUUeCcKui 3apsa ( pacipe/elieH paBHOMEPHO BHYTPH IIHITUH-
npa paauycoM Ry u BeicoTo# h. Pamnyc nunuHapa yBeTu4uin 10

R, = 3Ry, ocTtaBuB BeICOTY 0€3 M3MEHEHMS, U 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. B uenTpe 3akperyieHHOro HeMmoABMKHOTO TOHKOTO KoJiblia paauyca R, o ko-

+ t
TOPOMY PAaBHOMCPHO pacHpPEICICH dJICKTPHYCCKUM 3apsaa +(, nepBOHAYaIbHO ++
+q

MOKOMJIACh CBOOO/IHAS YacTHUIIA C TAKUM K€ M0 BEJTMYMHE U 3HAKY MOJOKUTENb- P
HBIM 3apsoM +(. Y JaIUBIIUCH O] JEHCTBUEM DIEKTPUUECKUX CHII CO CTOPOHBI
KOJIbIIa Ha OECKOHEYHOE PACCTOSIHUE, YAaCTUIIa TPHUOOPETAET CKOPOCTh, PABHYIO v

v. Kakum OyzeT mpaBiiIbHOE BRIPAKEHUE ISl PACUETa MACCHI YACTHIIBI?
q2 6 q2v2 q2 q2v2 q2 q2v2
a) Y ) — B) > F) I[) 2 e)
4rE,Rv 47E,R 8rE,Rv 87z, R 271E,Rv 2mE,R
) Apyroi OTBET

4. B HeKoTOpoOil 06J1aCTH MPOCTPAHCTBA CO3/IAHO AIEKTPOCTATHUECKOE 10JIe, BEKTOp ¥
HAMPSKECHHOCTH KOTOPOTO B Touke P(X1,Y1) HAMpaBiIeH 0] HEKOTOPBIM YIJIOM K OCH
x (cM. puc.). Kakast 3aBUCUMOCTb TIOTCHI[HANIA JICKTPUIECKOTO OIS OT KOopaAuHAT Y-

@ (X, y) MO’KET COOTBETCTBOBATh TAKOMY HAIIPABJICHUIO HAMIPSKEHHOCTU?

0
a) @ =3x° - 4y* 6) ¢ =-3y? B) ¢ =3x° r) ¢ =4y*-3x°
5.Touka “A” HaxonuTcs Ha paccTosiHuu 1 = 2R or ocu JyIMHHOTO (= === === = =
3apsHKEHHOT0 HUWJIMHAPUYECKOT0 KOHAeH caTopa, a Touka “B” — Ha Rz R} bbb bbbt
paccrositauu I, = 3R oT 3T0# ocu. Paamycsl 00KIIaJOK TaKOTO = ————- )
xonzencaropa Ry = R u R, = 4R ¢m. pucynok). Onpenenure / A%rA BirB
OTHOIIIEHHE Wa/Wp TUIOTHOCTEH HEPTUH JIEKTPOCTATHUYESCKOTO OIS B
Toukax A u B: a) l 6) 1,5 B) 2,25 1) 3,375 n) 5,0625
6. Peocrat ¢ o6mmm conpoTtuBieHneM R=100M nmoakiroueH K UICTOYHUKY TOKa C 7
BHYTpeHHUM corpotuBieHrneM 1 OM, kak moka3zaHo Ha pucyHKe. Eciu IBMKOK peocTaTa @
nepeMeniaTh U3 KpamHero JEBOro MOJIOKEHHSI BIIPABO JI0 KOHIIA, TO MOIIHOCTh TOKA B R
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peocrare OyzeT ...  a) CHayaja yMEHBIIAThCS, a 3aTeM YBEIUIUBAThLCS,
0) cHayaya yBEJIMYUBATHCS, @ 3aTEM YMEHBIIATHCS; B) HEMPEPHIBHO YBEIMYMBATHLCS;
I') HEMPEPHIBHO YMEHBIIIAThCS,

. . e Ry
7. B anextpuueckoii cxeme, oka3aHHOH Ha pucyHke, R, = R, =100m, 1
g, =20B, ¢, =10B. Buyrpennue conpoTUBIEHUS HCTOYHUKOB TOKA PAaBHbI €5 g,
R1
nymo. Kakosa Bennunna 5JIC HCTOYHHMKA TOKA €, W €r0 PacloJOKEHHUE B
83 R4

nenu, eciu uepes pesucrop R, mporekaer Tok 0,5A crnpasa HaneBo?

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

8. Ha pucynke npeacTaBiieHa 4acTh JIEKTPUYECKON CXEMBI, ISl KOTOPOH
U3BECTHBI TOJIBKO HeKoTopble mapamerpbl: R =4 OMm, R, =1 OMm, a ncToYHHK

ki ki ki
MUKpOCXeMa

& = 3B u uMeer HyneBoe BHyTpeHHee conporuieHue. [lorennuanst ¢, =3B,
¢, = 7B, a cuna Toka yepes conporusieHne R pasna |, =1A. Yemy paBHa

CHJIa TOKA 4epe3 conpoTuBieHue R,?

a) HEJIb3s pacCUMTaTh, T.K. He XxBaraeT manHeix  0) 0,8 A B) 3,0A 1) 5,0A

9. Ha pucynke n300pakxeHbl CEUEHUS TPEX NapajIeNbHbIX MPSIMOIMHEHHBIX

JJIMHHBIX ITPOBOJHUKOB C pa3HOHAIIpPaBJICHHBIMU TOKaMU OI[HHaKOBOﬁ BCJIINYH- I1 (x)

HBI ‘I 1‘ = ‘I 2‘ = ‘I 3‘ . Paccrosinusa Mexx 1y NpOBOAHUKAMH OJUHAKOBBI, U B TOUYKE

O, paBHOYJAJIEHHOM OT BCEX MPOBOJHUKOB, KaXK/IbIM U3 TOKOB CO3Ja€T MarHuT-
HOE [10JIe, BeIMYMHA UHIYKIIUU KOTOporo paBHa B . Bektop unnyknuu cym- I
MapHOT0 MarHMUTHOTO MOJIsl BCEX TOKOB B Touke O MMeeT HalpaBlieHUE:

a) 1 0) 2 B) 3 r) 4

10. /IBa 6eckOHEUHBIX MPSAMBIX IPOBOJHUKA HAlPaBJIEHbl B3aUMHO NEPIEHINKY-
nspHO. I1o mpoBOAHMKAM TEKYT TOKM OJUHAKOBOW BennyuHbl. Haumensmuii ot-
PE30K MPSIMOM JIMHUH, COSANHSIOLICH TPOBOIHUKH, UMeeT JUTHHY 2R (cM. pucy-
HOK). B TOuke A mocepeuHe 3TOro OTpe3ka TOKH CO3JIal0T MarHUTHOE TI0JIE C
BeJIMYMHON HanpspkéHHocTH H. UeMy paBHa BeIMUMHA KaKI0Iro U3 TOKOB, Te-

KYIIUX IO TPOBOJIHUKAM: a) |l =nRH  0) | =/2nRH
B) | =27RH 1) | =2J27RH 1) | =7RH/N2  ¢) | = 7iRH/2

11. Ha pucyHke u300pa)keHbl Ba TOKa: NPSAMOJIMHENHBIN |1 U Kpyro- Az
BOH |5 . Butok ¢ TokoM |5 JI€XKHUT B INIOCKOCTH XV, a €r0 LIEHTP JIEKUT I,
Ha ocH y. BennunHbl HHAYKIUHA MarHUTHOTO OIS, CO3JaHHOIO 3TUMHU

TOKaMH B LIEHTPE BUTKa paBHbI ApyT apyry B; = B, =1 Tu. Bo ckoub- @%
KO pa3 M3MEHMUTCS PE3yIbTUPYIOIIAas MHIYKIHUS MAarHUTHOTO TIOJS B ¥

LEHTpEe BUTKA, eclii ero pa3BepHyTh Ha 90° BOKpyr ocu y 1o yacoBoi
CTpeJIKe, €CIIU CMOTPETh CO CTOPOHBI OCH )'? x
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12. OgHOPOIHBIM TOHKUI ITYYOK AJIEKTPOHOB, JETSIIUX CO CKOPOCTHIO V B 2
HarpaBJIeHUU OCH Y, HAXOUTCS B IUIOCKOCTH YZ B Kakyro CTOpOHY 3TOT Iy- > y
YOK OYJIeT OTKJIOHSTD DJICKTPOH, IBMXKYIIUICS IPOTUB OCH Y, M HAXOJISIIHIA-
cs1 B Havase koopauHat O (CM. pHCYHOK)? €
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.JIuHun uHAYKIMU B OJHOPOAHOIO MAarHUTHOTO MOJISl HAIIPABJIEHB! BAOJb OCH Z. B
3apsiKEeHHas YaCTHIla B Ha4aJIbHbII MOMEHT BBIJIETAeT U3 Havasia koopauHat O co old ¥
CKOPOCTBIO, HAIPAaBIEHHON BJOJIb OCH X, U CITyCTs IPOMEKYTOK BpeMeHHU At B D
nepBbIii pa3 Bo3Bpamaercs B Touky O. Kakas ¢popmyna npu 3ToM npaBHiIbHO 3371aéT
yJIebHBIN 3aps YacTULbl?
q _ 7t q _ 7\t q _ 270\t At_ q_ At
) 1=200 e 1= g 1R pd ) L=
m 2B m B m B m 2nB m 7B
2At w T .
e) — 9. XK) q.- — 3) = 9- ; u) — 9.- ; K) IpYroif OTBET;
m 7B’ m 2BAt m  BAt’ m BAt

14. Koporko3amkHyTas karymka u3 N BUTKOB, BpalllaeTcsi C YIJIOBOM CKOPOCTBIO ® BO- Wi 5

KpPYyT OCH, NEPIICHAUKYJIIPHON K HAlPaBJIEHUIO JIMHUN UHAYKIMU B ogHOpoaHoro mo- 0
CTOSIHHOTO MarHuTHOro noJist. Bennuuna 2J1C a5neKTpoMarHuTHON MHIYKIIMU, BO3ZHU- £ _‘é
KaloIIei B KaTyIIKe, paBHA HYJIIO, Korja (BeIOepHUTe MPaBUIIBHOE YTBEPIKICHHE):

a) ocb katyuka 00' IepIeHINKyIIpHa BEKTOpy B | ﬁ |8
6) ock karymku 00' napaiensHa BeKTopy B

B) BenuunHa DJ]C MHAYKIIMU HE 3aBUCHUT OT B3auMHoM opueHrtaiuu ocu 00" u Bektopa B
r) Ipu yKa3aHHbIX yciaoBusax DJIC aeKTpoMarHuTHON MHIYKIIUK BCETAa OTJIMYHA OT HYJIS,

15.Tlo 3aMKHYTOMY MPOBOASIIIEMY KOHTYPY C HHAYKTUBHOCTBIO L = 2I'H Teuer I
TOK, BEJIMYMHA KOTOPOTO MEHSIETCS CO BpeMeHeM t 1o mapabonndeckoMy 3aKOHY 10

>

|
+
+
+
'
+
i
+

......

8
(~ tz) , KaK TIoka3zaHo Ha rpaduke. Onpeaenure u ykaxurte Benuuuny 9J1C camo- ol

+
+ot-t
ot

+

MHIYKIMH, BO3HUKAIOIIEH B KOHTYpe B MOMEHT BpeMeHH t = 2¢: yIRERIARS

a)2B; 0)4B; B)6B; r1)8B; 1) 12B; ¢) 18B; k) 24B; oli

+-+

......

16. 3akperieHHbIN 3aMKHYTBIN TTPOBOJIAIINNA KPYTOBOW BUTOK C COITPOTHBIICHUEM
R pacnonoxen B ropu30HTaIbHON IJIOCKOCTH B MAarHUTHOM T10JI€, IMHUU UHIYKIIUA KOTOPOTO
BepTHKAIbHBI (prc.l), a BennuynHa HHAYKIIMA HAYMHACT U3MECHSATHCS CO BpeMeHeM t 1o 3aKoHy

B=B,+[t- 4,8, e By, B, u [B,— NONOKUTENbHBIE KOHCTAHTBL. YKAKUTE MPABUILHBIN Tpa-

(UK 3aBUCHMOCTH BEJIMYH- a))l 0)41 B) A/ )}/ VLY el

HbI UHIYKI[HOHHOT'O TOKa, I

BO3HHUKAIOIIETO B BUTKE, OT % t t Vt |/t MZ ’\ !
BpeMeHU l ¢ J’ H

Puc.1

17.C ymeHbIieHHEM BeTUIMHBI EMKOCTH C B DJIGKTPHYECKOM KOJIeOaTEIhbHOM KOH- R c
Type, n300pakeHHOM Ha PUCYHKE, BEIHYMHA JIOTApU(PMUIECKOTO IEKPEMEHTA 3aTy- |:| ﬁ 'j
XaHUS DIIEKTPUYECKUX KOJICOAHMIA: a) YMEHbIIAETCS; 0) He U3MCHSETCS, L

B) YBEJIIMYMBACTCS, T) JUIs OTBETa He XBaraeT 3HaHus BenuunH L, Cu R;

18. CoOcTBenHbIe 3aTyXaromue KoJieOanus B 3JIEKTPUIECKOM KoJiebaTeTbHOM KOH- R c
Type ¢ CONPOTHBIEHUEM R, HHIYKTUBHOCTBIO L " éMKOCTBIO C onuceiBaroTcs

ypaBHEHHUEM q(t) Ae Rt Sln((,ot+ (I)) rae B= _f Bo ckonbko pa3 u3MeHUT-
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cs yacToTa W KoyiebaHui, eciin KoduiuenT 3aryxanus [3 yBennuuts B 4/3 = 1,33as:

a) HE U3MEHUTCS, 0) yBenuuurcs B 1,33pa3sa; B) ymeHbiutcs B 1,33pas;
r) ymeHbmurcs B 1,2pas; n) yBeauuutcs B 1,2 pas;

19. B snexTpuueckuii KonedaTeNbHbI KOHTYP C aKTHBHBIM COIPOTHUBIICHUEM c

. o R
R, émkocTeio C ¥ MHAYKTHBHOCTBIO L, M300pakeHHbIN Ha pUCYHKE, BKITFOUEH I_!k,ﬁu cos(ot)
MMOCJICA0OBATCIIbHO UCTOYHUK MEPECMCHHOT'O TOKA C aMIUIMTYA0OU EO C HacTo- L

TOU ®, KOTOPYIO MOXKHO M3MeHsTh. OKa3aJ10Ch, 4TO PU YaCTOTE ® = ®1 B KOHTYpEe HAOIII0JaeTCst
PE30HaHC aMIUTUTY/IBI TOKA B LIEIH, a TIPH YaCTOTE ® = 2 HAOJI0IACTCsI PE30HAHC aMIUTUTY/IbI Ha-
npsDKeHUs Ha KoHaeHcatope. [Ipu 3Tom oTHOLIEHUE M1/ ®2 paBHO (OMPEIETUTE BEPHBIH OTBET):

) T B N A S C_. . [X
L-2CR ' AL-CR ' 2L-CR c2lR’ V'\V2c- LR

e) L ; ) . ) He Oro OTBETA,

————, K),———,; 3)HeT NpaBWJIbHOI'O OTBETA,

L -4CR 4C- LR

20. AMIUIATY 12 HAPSDKEHHOCTH MArHUTHOTO TIOJISE DJIEKTPOMATHUTHOM BOJIHBI, PACIIPOCTPAHSIIO-
1ieiics B BakyyMme, yBeauuuiach B 4 pasa. [Ipu 5ToM aMIIMTy/1a IUIIOTHOCTH MTOTOKA SHEPTUH, TIepe-
HOCHMasi 3TON BOJIHOM:
a) He M3MEHMJIach;, 0) yBeluumiaach B 2pas3a; B) yMEHBIIMIACh B 2 pa3a;
r) yBenu4miach B 4 pa3a; 1) yMeHbIIMIAch B 4 pa3a;  e) yBenuumiack B 16 pas;
k) yMmeHbluiaach B 16 pa3;  3) HET MpaBUIIbHOTO OTBETA,;

Ilepeyenb KOHTPOJILHBIX 3aJaHUI H (HJIM) BOMPOCOB JUIsA OIeHKH CHOPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHKeHUsI KomneTeHnuu OIIK-1.3)

Ipumep: llepedeHb KOHTPOJIBHBIX 3aJaHMil ¥ (MJIH) BOPOCOB /sl OLEHKH ¢(hOPMUPOBAHHO-

ct komnereHuun OITK-1 (koHTpoIMpyeMblit HHANKATOP AocTHKeHus kKomneTrenuu OITK-
1.3

1. IToTeHuman 351eKTPOCTATUYECKOT0 MOJIs Ha IJIOCKOCTH Xy 3aaH GpopMynoil ¢ =kxy, rae
k =1B/m? . HapucyiiTe KapTHHY CHJIOBBIX JUHMH SIEKTPOCTATUYECKOTO MO B 001aCTH X2 0, y= 0.
OTtBet 000CHOBATH U MOATBEPAUTH (GOPMYIIAMHU MM 3aKOHAMHU (PU3UKH.

2. Ha miockoctu XY IOKa3aHa KapTHHA DKBUIIOTCHIMAJIBHBIX ITIOBEPXHO- y 48 3B 2B ‘1B

CTEeH 3JIEKTPOCTaTHUECKOT'O MOJIsl, B KOTOPOM HAXOANUTCSI CBOOOIHAS TTOJISP-

Hasi MOJIEKyJIa ¢ 3apsaaMu +0 1 —( Ha KOHIaxX (cM. pucyHok). [Ipoananu-
3UpyiTe JanpHenIIee MoBeICHUE MOJICKYIIbl U BEICKXKHUTE CBOE MHEHHE O
TOM, KaKO€ IOJIOXKEHUE OHA MOXKET MIPUHSATh U B KAKOM HaIlpPaBICHUU
JIOJDKHA JABUTATHCS U 110 KaKMM npuauHaM. OTBeT 000CHOBATh U IMOATBEP-
JTUTh (PU3NYECKUMHU 3aKOHAMU U popMyJiaMu (pOpMyIIaMu.

1
q, x

T

!

1

2
%

/

~
~

3. Jlunuu HanpspDKEHHOCTH E anexTpocTaTnyeckoro mojs MOryT Me- =

” 4l s E2 V2 ”

HATH HAIIPABJICHUE HA IJIOCKOW IPAaHULIE IBYX MICAIBbHBIX JUAJIEKTPH- g, » W - 7,
YECKHUX CpE€a C AUIJICKTPUICCKUMHA MMIPOHUITAEMOCTAMUA 51 n 52, KakKk 4

&1 -E R N AN N\ N
MOKa3aHo Ha pucyHke. [loxoxee siBeHNEe HAOMIOAACTCS B ONITHKE TIPH % / / /

N VAN N ~ N
IIPOXO0XKJICHUH CBETOBOIO JIy4a Yepe3 IPAHUILY ABYX IIPO3PAadYHBIX CPEN v

(3akoH mpernomiieHus). BrICKaXUTE CBOE CY)KICHUE O CIIPABEIIMBOCTH MCIOIb30BAHHS ONTHYECKO-
r'0 3aKOHA MPEJIOMJICHHUS B IaHHOM citydae. Vicnomp3ys (pu3nyeckue 3aKOHbl U IPUHIIMIIBI, HAiIUuTe
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CBs13b (3aBUCHMOCTB) MEXAY yriIaMH &, M 6, B 3aBHCUMOCTH OT BEIMYMH JUIICKTPHUECKUX TIPO-

HHULaeMocTel & U &,. OTBeT 000CHOBATh U MOATBEPAUTH (HOPMYIIaMHU.

4. 1o ToHKOM OECKOHEYHO JUIMHHOW UJIMHIPUIECKON MOBEPXHOCTH paanyca R paBHOMepHO ¢ 1o-
BEPXHOCTHOM IIJIOTHOCTBIO O PaCHpeesieH dIEeKTPUUYECKU 3apsia. [Ipyrue 3apsasl OTCyTCTBYIOT.
OObsicHUTE, KaK HallTH 3aBUCUMOCTD MTOTEHIIMAJIA 3JIEKTPOCTATUUYECKOTO MOJISt (¢ OT PacCTOSHUSA I
JI0 OCH JJaHHOM MTOBEPXHOCTH, €CJIM U3BECTHO, YTO BEIMUMHA IIOTEHIIMAJIA HA OCH LIUJIMHIPUUYECKON
IIOBEPXHOCTH paBHa ¢, . [IpuBeanTe popmyiy 3Toii 3aBUCUMOCTH U IOCTPOITE IPUMEPHBINA IpaduK

3aBUCUMOCTH ¢ =¢(r) mpH O<r <o,

5. Koy K mepeBoasar u3 nonoxenus “1” B monoxenue “2”, 3aMbIkasi 00KJIa Ky 3apsi- R |_C
auBiuerocst ot ucroununka JJIC € konaeHcaropa ¢ éMkocTbio C uepes conpoTUBIEHUE
R. Kak MOHO BBIMUCIINTh TOK, TEKYIIUH Yepe3 konaencarop? Kak sror Tok Oyner 3a- A
BUCETH OT BpeMeHu? Hapucyiite npumepHsblii rpaduk 3aBUCMOCTH 3apsijia Ha KOH/IEH- ]—| —
caTtope M TOKa, TEKYIIETo Yyepe3 KOHAeHcaTop, oT BpeMeHn. OTBeT 000CHOBATh U MO/~

TBEPIUTH (pOopMyIamH.

6. ConpoTHBICHHE PeocTaTa, MOJKIIOUYEHHOTO K HICTOYHHUKY TocTosiHHOM DJIC € ¢ BHYT- R
PEHHUM CcONpOoTUBJIeHHEM I, 6110 paBHO R. [lepeABMHYB MOJI3YHOK peocTara, yMEHbIIUIH
€ro COIpoTHBIeHHE B 2 pa3a: R — R/2. [lepBblil 3KCIIEPUMEHTATOP CUUTAET, YTO MIPH 3TOM >
TEIUIOBAasi MOIIHOCTb, BBIICIIsIeMast Ha peocTare, 00s3aTelbHO JOHKHA U3MEHUTHCS. BTo- ’
POl SKCIEPUMEHTATOP YTBEPIKIAET, UTO BbIAEIsAeMas TEIIOBAsi MOLIHOCTh HE U3MEHUTCS MPU OI-
peneneHHoM CooTHOIIeHnU Mex 1y R u . Brickaxkute cBoe 000CHOBaHHOE 3aKOHAMU (PU3UKH
MHEHHE O TOM, KTO U3 HHUX IPaB, U €CJIH MPAB BTOPOU IKCIIEPUMEHTATOP, TO MOTYUYUTE U IPUBEIUTE
Heo0XxouMoe cooTHouIeHue R u I, mpu KOTOpOM BbliessieMasl Ha peocTaTe TerioBasi MOLUTHOCTh He
HU3MEHUTCSL.

7.11o 6eCKOHEYHOH TIIOCKOCTH, Y4aCTOK KOTOPOil MMOKa3aH Ha pu- -q v
CYHKE, T€UET OJIHOPOJAHBIN MOCTOSIHHBIN AJEKTPUUECKUNA TOK C MO- Ar—
BEPXHOCTHO TLIOTHOCTBIO 1 . Ha/l IIIOCKOCTBIO HA PACCTOSHUY T — =
HapasellbHO HaIPaBJICHUIO TOKA JIETUT CO CKOPOCThIO V 4YacTHLA — =

C OTPHULATCIBHBIM 3apsaaoM —(. BrickakuTe cBO€ MHEHHE O TOM,

MOJKET JIM YacTula cnycTs Bpemss At BepHYTbCs B TOUKY A, B KOTOPOH OHa HaXOAWJIaCh B MOMEHT
BpEMEHH, yKa3aHHBIN Ha pucyHke. Ecnu na, To yemy paBHo At ? CBou BBIBOJBI 0OOCHYHTE € TTO-
MOIIbIO (PU3UYECKUX 3aKOHOB U MPUHIIUIIOB U MOJTBEPIUTE HEOOXOAUMBIMU (POPMYIIaAMHU.

8. IlepBoHa4YaIbHO TIOCKOCTh MACCUBHON MPSMOYTOJILHOM paMKH ¢ TOKOM | Bep- ]
TUKAJIbHA, a CaMa PaMKa ITIOKOUTCS. U HAXOJUTCSI B OJHOPOJHOM MarHUTHOM I10JI€ BM 7,
B = constimHur KOTOPOTo HANpaBJIeHbI BEPTHKAIBHO (CM. pucyHOK). Pamka mo- [O

JKeT Bpamarbes 6e3 Tpenus BOKpyr ocu OO’. DKCIIEpUMEHTAaTOP CUYUTAET, YTO

paMka He OyIeT IBUTaThCs, OCKOIbKY HHAYKLUS B MarHUTHOTO IOJISt BCIOAY !
OJIMHAKOBA, a TOK T€YeT IO IPOTUBOIOJIOKHBIM CTOPOHAM PaMKH B Pa3HBIE CTO- %/
pOHBIL. BrICKaxuTe CBOE MHEHHE O TOM, TPaB JIK 3TOT dKcnepumenTarop? Eciu na,

TO MOJTBEPJUTE ITO C MOMOILBIO (PU3NYECKUX 3aKOHOB U hopMyi. Ecin Het, To 00bsicHUTE ¢ 1O~
MOIIbIO GOPMYINT KaKyIO CTOPOHY OyJIeT BpalllaThCs paMKa, 10 KaKOMY 3aKOHY OyJeT MEHSThCS e€
YIJI0BOE YCKOPEHHE U YTO Oy/eT MPOUCXOJUTh C pAMKOH B AajbHEHUIIIEM: OCTAHOBUTCS OHA, UJIH
HeT? OnumuTe Xapakrep e€ JaabHeHIero IBUKEeHHUS.
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9. B ieHTpe Kpyrioro mpoBOASINEro BUTKA C PAIUyCOM I HAXOAUTCS MaJICHb-
KWW TPOBOISIIUI BUTOK ¢ qrametpoM d u ¢ conpotuBieHueM R, (d <,
IUIOCKOCTH BHTKOB COBITaAar0T). MeHss conpotuBicHre R peocrara (cMm. pucy-
HOK) U3MEHSIIOT TOK, POTEKAIOIINN 10 BHEIIHEMY BHUTKY, IIPUYEM 3TOT TOK Me-
HAETCS CO BpeMeHeM t 110 3aKoHy | =1y +at +Bt2, rae lg,0, B— MOIOXKHUTEIbHBIE
KOHCTAHTBI. BBICKa)XuTe CBOE MHEHUE O TOM, IOSIBUTCS JIM MHIYKLIMOHHBII TOK
B MaJICHbKOM BHYTpEHHEM BHUTKe. Ecii 113, TO Kak 3TOT TOK Oy/eT 3aBUCETh OT BpeMeHHu t u oT ma-
pametpoB R,, d, r, Iy, a,B. [Tonyunre ¢popMyIbl JaHHOM 3aBUCUMOCTH U HAPUCYHTE rpaduK 3aBU-

CUMOCTHU MHAYKINMOHHOI'O TOKa OT BpEMCHU L.

10. B sanexTpudeckoii 1ienu, yKa3aHHOW Ha PUCYHKE HaYaId U3MEHATh BEJIUUHHY EM- C
koctu C mepemenHoro konaencaropa ot 010 « . Kak npu sTom Oyzner MEHAThCS L ; R
COOCTBEHHAs YacTOTa KOJIeOaHNH TOKa B TAKOH Lenu? Y KaXUTe HHTEPBaJ H3MEHEHHUS

C, mpu KOTOPOM KoJieOaHus TOKa BO3MOXKHbI. HapucyiiTe npuOau3uTenbHblil rpaduk 3aBUCUMOCTH
BEJIMYMHBI YacTOTHI KojeOaHui & oT BenuunHbl eMKocT C. OTBET 000CHOBATH M MOATBEPIUTH
bopmymnamu.

11.3kcnepuMeHTaTOpy HEOOXOAUMO OBIIIO U3MEPUTH HEU3BECTHYIO BEIUYHHY o R

C emMKoCTH KOHJIeHcaTopa. JIJist 3TOro OH B3sUT PE3UCTOP C U3BECTHBIM COTIPO- D—@l

TUBJIeHHEM R ¥ KaTyliKy U3 mpoBoJia C CONPOTUBJICHHEM R, , HAMOTAaHHOTO | o VEoCos(@0)
s LK ’

Ha (epPOMATHUTHBIN CepJCYHUK (MHIYKTHBHOCTD 3TOW KAaTYIIKUA EMY TaKXkKe

HE U3BECTHA), COSIMHIII UX MOCIICI0BATEIBHO B IICTIb, MOIKIFOYMII K 3TOH 11e-

1 UICTOYHMK nepeMeHHo D/IC 1 Hayasm U3MEHATh €ro 4acToTy W, U3MEPSIsl OAHOBPEMEHHO BEJIU-
YMHY HanpsokeHus: Uc Ha KOHIEHCATOpe U BelnMuuHy Toka | B nenu. Oka3anock, 4TO MaKCUMallb-

HOe 3HaueHue Uc HabII0Janoch IpU 4acToTe W= wq, @ MAKCUMallbHas BeIUYMHA | —IpU w=w>.

BrickaxuTe cBO€ MHEHHE O TOM, MOXET JIM SKCIIEPUMEHTATOp, 3Has BEIMYUHBI R, R, W 1 w,

HalTH Heu3BeCTHYIO BeanuuHy emkoctu C? IIpennoxure cBo€ 00bscHEHHE crioco0a, UCIOIIb30-
BAaHHOT'O dKcTepuMeHTaTopoM. [IpuBenure ero 060CHOBaHUE € TIOMOIIBIO 3aKOHOB (PU3UKHU U TIOJTY-
yute popmyiy ais C, BEIpaKEHHYIO Yyepe3 U3BeCTHBIE mapaMeTpbl R, R, wy 1 wy.

4 cemecTp

IlepeyeHb KOHTPOJILHBIX 3aJaHUI H (WJIH) BOMPOCOB JUISA OIeHKH ChOPMUPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP H0cTH:KeHHsT KomneTeHmun OITK-1.1)

IIpumep: TlepedyeHb KOHTPOJIbHBIX 3a]aHUii U (M) BONPOCOB /ISl OIIeHKH C(hOPMHUPOBAHHO-
ctu komnerenuuu OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTH:KeHUsI KomneTenuu OITK-

11)
1. Ha Hempo3pauHyto nperpafy ¢ AByMsl y3KHMH [IapaJUIeIbHBIMU IPOpe- |
3AMH, HaXOAAIIMMHUCA HA PACCTOAHAM q ApYT OT IPyra, ajiaeT HopMaib- 22>
HO MOHOXPOMAaTHYECKHI CBET C AJTMHOM BOJHBI A. 3a mperpaioil Ha VS
Oosnbiiom yranenun L>d pacrionoxes okpaH. [lokasarens npenominenus /=
MPO3pavHOM cpebl MeX a1y HUMHU paBeH N. [Ipu 01HOBpEeMEHHOM yMEHb- A

ILICHUY [TO0Ka3aTes IPEJIOMIICHU N B 2 pa3a U YMEHBIICHUU PACCTOSTHUS
L B 2 pa3a mupuHa nHTEpEPEeHIMOHHBIX 0J0C Ax Ha 9KpaHe (BbiOepuTe
OTBET):

a) yMeHbIaercs B 4 pasa, 0) yMeHbI1aeTcs B 2 pasa; B) HE U3MEHSIETCS;
I) yBEJIHYHUBAETCS B 2 pasa, 1) yBeIUUHBaeTCs B 4 pasa,




51

2. MoHOXpOMaTHUYECKHU CBET MafaeT U3 BO3AYLIHON cpeibl HOpMaIbHO BO3AYX
Ha IUIOCKY!O MPO3paHylo MBUIbHYIO MieHKy Tomuunbl d ¢ nokasarenem /) | | | %14 | | | M
npenomiieHus N = 1,33, HaxoasmIyrocs Ha CTEKIIe ¢ TTOKa3aTeIeM Ipe- \2 P — §
nomienus N, = 1,5.MHTeppepeHInOHHbBII MAKCUMYM /7151 OTPasKEHHOTO - eteme ~ ng )
OT MBUIbHOH IJIEHKH CBETa HAOJIOaeTCs B TOM cliydae, Koraa JUTHHA ” i o
BOJIHBI A TTaJIar0IEro cBera paBHa (YKakuTe MpaBUIIbHBIN OTBET, eciin 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)

m v (2m+1)’
3. Ha nu¢pakunoHHyIO peleTKy ¢ HOCTOSHHOM pemeTk d M IMUPUHON KaXKI0i IIen a MmagaeT
MOHOXPOMAaTHYECKUI CBET C JJIMHOW BOJHBI A. 3a PEIIETKOM YCTAaHOBJICH dKpaH, HA KOTOPOM Ha-
Omonaercs uHTepdepeHnoHHas KapTuHa. CriekTp M—ro nopsaKka Ha 3TOH KapTUHE HE BUJEH, I0-
CKOJIbKY €ro MOJIO’KEHHE COBIAJIAaeT C MOJIOKEHUEM TU(GPaKIIMOHHOIO0 MUHIUMYMa Ha mmenu. [locro-
SIHHYIO pemieTku d yMeHbIIatoT, He MeHsis A U a. [Ipu 3ToM (yKakute mpaBUIIbHOE YTBEPIKICHHE):

a) CHEeKTp M-—TO0 MopsaKa CMECTHTCS OT LeHTpa HHTEp(EPEHIIMOHHOM KapTUHBI U CTAaHET BHJICH;
0) crmekTp M-—To MopsiAKa CMECTHTCS K IEHTPY UHTEPPEPCHIIMOHHON KAPTHHBI M CTAHET BUJICH;

B) CIEKTP M—TO MOPsIKa MO-MPEKHEMY He OyIeT BH/IEH, TOCKOIbKY MOJI0XKEeHNE TU(PAKIIHOH-

HOTO MMUHHMMYyMa Ha IIeJId He U3MEHUTCH,

r) CHEeKTp M-—TO MopsaKa No-MpeKHeMY He OyIeT BUICH, MOCKOIbKY HE MEHSETCS JJIMHA BOJIHBI
MaJaroIIero CBeTa;

4. Ha nupakiinOHHYIO PEIIETKY MMagaeT HOpMaIbHO 1
MOHOXPOMATHYECKUI CBET. 3aBUCHMOCTh HHTEHCHBHO-

cru | cBeTa, MPOIIE/IIEro 3a PENIETKY, OT CHHYCa yriia

OTKJIOHCHHS (¢ TMOKa3aHa Ha pHUCyHKe. Bo ckonbko pa3 ] ” H f
U3MEHSITCS PACCTOSTHHS MEX 1y HHTEP(PEPEHITHOHHBIMA 0
MakcuMyMamH (CIIEKTpaMK) Ha 3TOM PUCYHKE, €CJIH MOCTOSIHHYIO PEIIETKH YMEHBIIUTD B 2 pa3a, a
JUTHHY BOJIHBI TIaJAfOIIETO CBETA YBEINYNTH B 2 pa3a (YKaKUTE MPAaBUIbHBINA OTBET):

a) yBenuuatcs B 4 pasa;  0) yBenuuarcs B 2pasza;  B) HE U3MEHATCS,  T') yMEHBINATCS B 2 pasa,
1) yMeHbIIarcs B 4 pasa;

ﬂMSIH(P

5. Ha qudpakumoHHyo pemeTKky najaeT my4ok MoHoxpomaTtuyeckoro csera. lllupuna nyuka As
paBHa LIMPUHE TUPPAKLHUOHHON peleTKH. 3a PelIeTKON Ha yJaJIeHHOM dKpaHe HaOIro1aeTcs UH-
TepdepeHInOHHas KapTUHA, H300paykeHHas Ha pUCyHKe. UTO Mpon30iaeT ¢ 3TON KapTUHOH, €CIH
mupruHy A S majarpuiero Ha PereTKy Myvka CBeTa yMEHbUIUTh BIBOE (YKaKUTE MPAaBUIILHOE YT-
BEPIK/ICHHUE):

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(PEPEHIIMOHHON KapTHHBI

n) WMHTephEepEeHIMOHHBIC MAKCUMYMBI CIIBUHYTCS K IEHTPY HHTEP(EPEHINOHHOH KapTHHBI

6. MoHOXpOMAaTUYECKUI CBET MaJaeT HOPMAJIBHO Ha Y3KYIO IIEJb-

pope3b B HEMPO3PAYHOU MPErpajie U pacpoCTPaHIETCA 3a IIEIbI0 I

MOJ1 BCEMU BO3MOKHBIMH YIJIaMU (0 K HaIPaBJICHUIO MAJCHUS.

Pacnipenenenuie MHTEHCUBHOCTH | mpoleAlIero yepes Uielib CBeTa sing
B 3aBUCHUMOCTH OT SiNQ MOKa3aHO Ha pucyHKe. YTo mpou30MIeT ¢ _:_Z .

IIHPUHOMN IIEHTPATLHOTO MAaKCHMyMa A Ha 3TOM PHCYHKE, €CIIH
HIMPUHY TIPOPE3H YMEHBIIUTD B 2 pa3a, a [UIMHY BOJIHBI [a/IAI0IIEr0 CBETa YMEHBIIHUTh B 2 pa3a
(ykaxxute npaBUIIbHBIA OTBET):

a) yBenuuuTcs B 4 pasa;  0) yBenMuuTCA B 2pa3a;  B) HE H3MEHHUTCS, T) YMEHBIIUTCS B 2 pasa,
1) yMEHbIIUTCS B 4 pa3a;
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7. MOHOXpPOMATHYECKUH CBET C JVIMHOW BOJHBI A TaJIa€T HOPMaJlb-

HO Ha IJIOCKYIO MPErpay ¢ Mpope3aHHbIM KPYTIIbIM OTBEPCTHEM CcBET
F I -

paauyca r. [TapanienbHbIi 9KpaH YCTAHOBJICH 3a MPErpajion Ha ca-  ——=

MOM GO0JILIIIOM BO3MOZKHOM PacCTOSHUH | , IpH KOTOPOM B TOuke  ——= ¢ 0
F - —_—

O sKpaHa Ha OCH OTBEPCTHS HaOI0AaeTCs TUGPAKITNOHHBIA MUHN : r

MYM OCBEILICHHOCTH (CM. pUCYHOK). {715t TOTO, YTOOBI IIPH TOM Ke

accrosiuu | B Touke O HaOmromancs CoceaHMM TudpaKu-OHHbIH
p )i\ i Audpaki nperpaaa aKpaH

MaKCHMYM MEHBILIETO MOPSJIKa, paIuyc OTBEPCTUS HAlO0 (YKaKuTe
IpaBHJIBHBII OTBET):

a) yBelnu4uTh B 4 pa3a; 0) yBeNUYUTh B 2 pa3a; B) YBEIHYHTH B J2 pas;
') YMCHBUINUTH B J2 pa3; ) YMCHBLINUTH B 2 pa3a; €) yMEHbUIUTH B 4 pasa;

8. EcrecTBEeHHBII CBET C MHTEHCUBHOCTBIO | IPOXOAMT uepe3 CUCTEMY U3
AByx nosisipuzaropos [11 u [, Yron o mexnay ocsiMu npoIyCKaHus HOJIspU-

3aTopoB MensiioT B mpegenax 0< a < 9C°. ITpu sTom uHTeHCHBHOCTD | CBe-
Ta, MPOIIEIIIET0 Yepe3 CUCTEMY MOJIIPU3ATOPOB, MEHSIETCS B IIpeIeax:

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

9. IIpu oTCYTCTBUM APYTUX UCTOYHMKOB CBETA BHMMBIH I1a3y LBET a0COIIOTHO YEPHOTO Tea
(ykaxxute nmpaBUIbHOE YTBEPKICHHE):

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. A6comroTHO yepHOe Teno umeno hopmy kyba. 3aTem ero o0beM YMEHBIITUIHN B 8

pa3, yMEeHbIINB pa3Mmep pebep Kyda B 2 paza, a Temmneparypy | yBeIU4uiH B 2 pasa. i'\’\)
Bo CKOJIbKO pa3 U3MEHMIIACHh BEIMYMHA SHEPTUHU TEIIOBOTO U3JTyUEHHSI, HCITyCKaeMO- v
r'0 IAHHBIM TEJIOM 10 BCEM HAIPABIICHHUSM 32 €MHUIY 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;

hs

11. Vkaxwute dhopmyny DitHIITeiHA 171 BHemHero Gorodddexra:

2 2 2
= A; 6)m;/:A+h/; B)A=h/—m;/; r) E=mc;

a) hv +
12. Bribepute npaBuibHbIN rpadMK 3aBUCUMOCTH BETMYMHBI UMITYJIbCA Py, KaXXIO0TO M3 MaJaroluX

Ha MeTaUT (OTOHOB OT BETUYMHBI MAKCUMAIBHO BO3MOKHOM KHHETHUECKOH dHEepruu E,_ BBHIOUTO-
ro nipu GorodddexTe 3nmeKTpoHa:

a)} Po 6)1Ps B)1 Py r)1Py A)1Pe
\ Ewn Ewm KAH E o Ewm
o' 0 = 0 0 0

13. ®oToHBI BEIOMBAIOT M3 METAJJIa AIEKTPOHBI € 3apI0M —e, KOTOPBIE 3a1ePKHU- Q/LF);

BaloTcs pazHocThio noteHuanoB U. [Ipu aTtom 4 - paboTa BbIX0/1a 3JIEKTPOHA U3
JAHHOTO METAJlJIa; ¢ - CKOPOCTh CBETA B BakyyMe. MIMIynbC p Takoro (potoHa mme-
€T BEJIMYHHY:

e/\éu

mMeTann
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a) ) eU—A; B) eU+A; r) c © )

C . e) C
c c c A-eU eU+4’ eU- A

14. JIpa s5iekTpoHa NepBOHAYaIbHO MOKOMIIUCH, A 3aTEM YCKOPUIIMCh IEKTPHUUECKUM I10JIEM, NTPH-
YeM MEPBbIA AMEKTPOH ObUT YCKOPEH Pa3HOCTBIO MOTEHIIANOB A1, @ BTOPOI JIEKTPOH — Pa3HO-
CTBIO HOTEHIHANOB AQ, = 4A@1. Onpenenure u yKaxuTe BEIUUHHY OTHOIICHUS Apq / Ago ATHHBI

BOJIHBI Jie bpoiiiis mepBoro 35eKTpoHa K JIMHE BOJIHBI J1e bpoiins BToporo siaekTpoHa nocjie ycKo-
peHus:

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.TIpoBois M3MEpEHUsI Pa3IUUHBIX TAPaMETPOB MUKPOYACTHUIIBI H3MEPSIIOT €€:

1) nonnyro sHepruto £;  2)moyHbI MOMEHT uMIylibca L;  3) mpoekuuto MoMeHTa uMItyiibea Ly
Ha OCh X; 4)IPOEKIINI0 MOMEHTA UMITYJIbca L, Ha och Z, 5) MPOEKIINIO UMITYJIbCa Py Ha OCh X;
6) IpOEKLUIO NUMITyIIbca py HA OCb ); 7)KOOPAUHATY X; 8)KoopauHaTy Z, 9)MOMEHT BpEMEHU
usmepenus t. Oka3pIBaeTCsl, YTO OJHOBPEMEHHO HEJIb3s1 U3MEPHUTD UITH OTPEICIIUTh CIICAYIOIIUE
BEJIMYMHBI (YKaXKHUTE J1BA MPABUIIbHBIX OTBETA):

a) lu 4; 0) 5u 8; B) 4u 3, r)1lu9;

16. OnHOMEpHBII KBAaHTOBBIN TAPMOHUYECKUH OCIUIUISITOP C MACCOM M HMMEET MOTEHIIUATbHYIO
suepruto U (X) = kxz/ 2. Ecmm 7 =1,055110 34 JIx [¢, TO mpaBWIBHBIM YpaBHEHUEM, TIO3BOJISIO-
[IMM BBIYHCIUTH BOJHOBYIO (pyHKIHIO (X) OCLIMIJLIATOPA U pa3pelieHHbIC 3HAUCHUS €TI0 MOJIHON

sHepruu E, Oynet ypaBHeHUe (YKaKUTE IPAaBUILHBINA 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.C yBennueHueM HoMepa N OGOPOBCKOM IMEKTPOHHOM OPOUTHI B OJTHOIIEKTPOHHOM aTOME BEJIH-
4yrHa (MOJYIIb) |En| 9HEPIHU JJIEKTPOHA, HAXOSILIEr0Cs Ha ATOH opOuTe (YKaKUTE IPaBUIIBHBIH

OTBET):

a) BO3pacTaeT MPOIOPLUOHANBEHO N, §) BO3pAcTaeT IPONOPIHOHATIBHO NY;  B) BO3PACTACT IIPO-
MOPIHOHAIBHO N;  T) HE U3MEHSETCS; ) YMEHBINAETCS POMOPIHOHAIBHO N;  €) YMEHbBIIAETC s
IIPOIIOPLHOHAIBHO N,  3K) YMEHBIIAETCS IIPOIOPLUOHATBHO N°;

18.Tlepexon snekTpoHa ¢ GOPOBCKOM OPOUTHI € TTIaBHBIM KBAHTOBBIM YHCJIOM N Ha OpOUTY C TJIaB-
HbIM KBaHTOBBIM YHMCJIOM N’ B aTOME BOJIOPOJIa COOTBETCTBYET JMHUU OJTHOM U3 CIIEKTPAIbHBIX
cepuil uznydenus. [Ipu 5ToM MakCUMabHOM 4acToTe U3JIydeHus B cepu llamena coorBeTrcTByer
nepexo (BIOepUTE MPaBUILHBINA 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. CobGcTBeHHAs [MKIMYECKAst YaCTOTa OJTHOMEPHOTO KBAHTOBOI'O TAPMOHHUYECKOTO OCIIHILISTOpA
paBHa ®. YeMy paBHa LMKINYECKAsi 4aCTOTA (O HEKOTOPOro (OTOHA, €CIIM IHEPrHs 3TOro GoToHa
paBHA YHEPIUH MEPBOTO BO30YKICHHOTO COCTOSHUS KBAHTOBOT'O FAPMOHUYECKOTO OCIAILISITOPA
(yKaskuTe MpaBUILHBINA 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. DnexTpoH HaxoauTcs B oqHOM u3 d —mogo6oouek aroma. Kakoe U3 nmepeyrcieHHbIX HIKE
3HaYCHUU He MOKeT MPUHUMATh MPOEKLUs BEKTOpA OPOUTATBHOTO MATHUTHOTO MOMEHTA 3TOTO
9JIEKTPOHA HA HANPABJICHUE Z BHEIIHEr0 MarHUTHOTO MOuisl (YKa)KUTe IPABHIIBHBIN OTBET €CIIH
W —MaraeToH bopa):

a) 0O; 6) 2ug; B) 3g; r -Hg; n) Ug;

21.Bce paccmarpuBaeMble 0A000J0YKH aTOMa ypaHa 3aN0JHEeHbI 3JIeKTPOHAMM MOJTHOCTHIO.
Yemy paBHO OTHOIIICHHE YKCIIa AIEKTPOHOB B 4f — mom060104Ke K YUCITy 3JIEKTPOHOB B 2 — IO~

n0007104Ke (YKaKUTE MPaBHIbHBINA 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. Ykaxure 0003HAYCHHE T101000I0YKH MHOTO3JIEKTPOHHOTO aTOMa, 3alIMCAHHOE C OIUOKOM:
a)ls, 0)2p; B)3d, r)4d, n)3p; e)3f;, x)4s, 3)3S, u)4p;, K)OMHOKH HET;

23. YKaxuTe MpaBUILHOE YMCII0 PA3HBIX IPOCKIIMI Ha HAPaBJICHHE BHEITHETO MAarHUTHOTO TTOJIS
OpOUTAIIBHOTO MArHUTHOIO MOMEHTA AJIEKTpOHa 13 5f  1M01000JI0UKK aTOMa BOOPO/IA:

a)l; 6)2; B)3; N4 15 e6; k)7, 38 wu9;, x)10; n)12; wm)15;

24. B pesynbraTe SIIEPHBIX pacrmagoB HChyckatorcs: 1) o-msmydenue; 2) B-usnydenwe; 3) y-
usnydenne; 4) Heiitponsl. Cpey MEPEUUCICHHBIX MPOAYKTOB paciiaja HauMeHbIIell MPOHUKA0-
IIe# CrIocOOHOCTRIO 00anaeT (YKakuTe MpaBHIIbHBINA OTBET):

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

25. M —cymmMapHas Macca He pacnaBImuxcs sjiep oOpasiia, 00J1a/1al0ero eCTeCTBEHHON paJHoak-
TUBHOCTBIO; Q — BBIICIMBIIASCS B PE3yJIbTAaTe BCEX SIIEPHBIX PAcIagoB 3HEPrus (TEmio); C — CKo-
pocth cBeta. [Tociie OkOHYaHMsI pacialoB CyMMapHasi Macca BeceX MPOJYKTOB paciiajia HadalbHbBIX
sep Oyzaer paBHa (BHIOCPUTE MTPABUIIBHBII OTBET):

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

26.Ha pucynke nokasana o01acTb CyIECTBOBaHMs [3 —aKTUBHBIX A1Ep, TIE 7

Z — nopsAKOBBIA HOMEp 3ieMeHTa, N —ducio HeUTpoHoB B sape. Crutom- | 252
Has JuHus Z = ZB COOTBETCTBYET [3 — CTaOMIJIbHBIM sIJIpaM, HE UCTIBITHIBAO-
M 3 —pacnaj. Beibepure npaBuibHOE yTBEpKICHHUE! N

a) B oOmactu II (Z < ZB) A7Ipa MCTIBITHIBAIOT B —pacman;
6) B oOmacty | (Z > ZB) A/Ipa MCIIBITHIBAIOT B —pacman;
B) B oOmactu | (Z > ZB) SIpa UCTIBITHIBAIOT [3+ — pacnap;

+
r) B oOeux obmactsx | u Il simpa ucneiTeiBatoT 37 — pacman;

1) B obOeux obnactax | u |l sgpa ucneITeIBarOT 3 —pacnan;

IMepeyeHb KOHTPOJILHBIX 3aJaHUI H (HJIH) BOMPOCOB JUISA OIeHKH ChOPMUPOBAHHOCTH KOM-
nerenuuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP H0cTH:KeHHsT KomneTeHuun OITK-1.2)

IIpumep: TlepedyeHb KOHTPOJIbHBIX 3aaHUi U (M) BONPOCOB /ISl OIIeHKH ¢(hOPMHUPOBAHHO-

ctu komnerenuuu OIIK-1 (koHTpoOIMpyeMblii HHANKATOP AocTH:KeHUsI kKomneTeHuu OITK-
1.2)
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1. IMocrostHHas TUdPaKIIMOHHON pelIeTKU paBHA 2,6 MKM, a JUTMHA BOJIHBI TTA/IAIOIIET0 Ha PEIIETKY
HOPMaJIbHO MOHOXpOoMaTH4eckoro cBeta paBHa A=600HM. CieKTp KaKoro MaKCUMaJILHOTO MOPS-
Ka Mmax MOXKHO HAOJIOATh 32 PELIETKOH (YKaXKUTE MPAaBUIILHBIN OTBET):

a)l;, 06)2; B3, 14, n)b5 €6, x)7; 3)8;, e)apyroii oTBer;

2. MoHoxpomaTh4ecKkuii cBeT ¢ JinHoi BotHbl 600HM magaeT HOpMaIbHO HA Y3KYHO
Ipope3b-1Ieib B HENpo3padHoil nperpaje. AudpakunoHHbId MUHUMYM M = 210 110-
psiaKa HaOmoaaeTcs 3a melbio noj yriiom 30° K HanpaBlieHUIO Naaromero ceera. Ye-
My paBHa IIMPHHA @ Tpope3u (BbIOEpPHUTE 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. ToueuHbIit HCTOYHUK MOHOXPOMATUYECKOTO CBETa C JUIMHOM BOJIHBI A Ha-
XOJIUTCS HA PACCTOSIHUU @ OT HEMPO3PAYHOM IUIOCKOM Mperpasl ¢ Mpope3aH-
HBIM B HEH KPYTJIbIM OTBEPCTUEM paauyca I'. 3a mperpajoil Ha TaKOM e pac-
CTOSIHMM @ YCTaHOBJICH MapajuieNbHbINA il 3kpaH. [Ipu 3TOoM paccrosinue a
UMeEeT HauGOoJIbIIY0 BO3MOKHYI0 BEJIMYMHY JIJIsl TOTO, 9TOOBI B TOuKe O
9KpaHa (Jiexareil, Kak 1 ICTOYHUK CBeTa S, Ha OCH OTBEPCTHS) HAOIIIO1alICs]
TU(GPAKIIMOHHBI MUHIUMYM OCBellleHHOCTH. UToOBI B Touke O HabmoqaICs coceHU AU PaKIIu-
OHHBIA MaKCUMYM MEHBIIIETO TOPS/IKa, PACCTOSIHUE & U CJIeBa M CIpaBa OT mperpajsl Hajao (yka-
JKUTE TPABUIIbHBIN 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. EcTeCTBEHHBII CBET C UHTEHCUBHOCTBIO |, IPOXOIUT 4epes3

CHUCTEMY M3 TpeX NocieaoBaTeabHbIX nossipu3zatopoB I, [1; u I1s.
Ocu nponyckanus nosnspuzaropos Il u Iz cocrasiustor, coot-

sercTBeHHO yrubl O = 30° u 20 =60° ¢ 0chbI0 MpONyCKaHus 1ep-
Boro noJisipuzaropa I1; (cMm.pucynok). [Ipu 3TOM HHTEHCHUBHOCTH |
CBETa, NPOIIE/IIErO YePE3 CUCTEMY TIOISPU3aTOPOB, PaBHA (ONPEIENUTE U YKAXKUTE OTBET):

a) 0; 6)|—§; B)%O; r)%”; H)%’; e)%: m)i—lé’: 3)%i 1) Apyroii oTBer;

5. M3BeCTHO, YTO TEIIIOBOE U3IyYEHHE UCITYCKaeTcsi ¢ OOKOBOI MOBEPXHOCTH %
npoBoja (cunTas ero abCOMOTHO YEPHBIM TEJIOM), KOTOPBII MOKIIIOYEH K HC-
TOYHHUKY NOCTOSTHHOTO Hanpspkenus U. T —Temmepatypa 60KOBOI moBepx- 5
HOCTH NPOBOAA, S—IUIOIAAb OOKOBOM MOBEPXHOCTH IPOBOJIA, G — OCTOSIH-
Hast Credana-bonpimana. Texymuii mo npoBoay TOK | MOYKHO BEIYHCIUTH 110
bopmyite (OnpeaeuTe U YKaKUTe OTBET):

) u us U oT* oT* oST

——: 0) —:; B) —:. T ; Doe © 3K) OPYIOU OTBET;
o5 O orrn B gt Do A gt 9 ) Apyr

VAVA

I%

(AVAVIINVAVA

u

NURAVAVIE AVA

R ANV

6. Ha meramt ¢ padortoii Beixona A= 25B manator (OTOHBI ¢ 4acTOTOU V = 10°Tr; . TTocrosiHaas

[Tnanka h=6,630L0% Ik [¢ ; 1B =1,6[10™ /) . MakcuMaiibHas KHHETHYECKast SHEPTHUs dJIEK-
TPOHA, BBIOWBAEMOTO IPHU 3TOM M3 METaJlIa paBHa!

a) 1,025B; 06) 2,143B; B) 3,023B; 71)4,143B; 1) 5,023B; ¢) 6,145B;
k) ApYyro OTBET;,
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7. DoTOHBI C OAHOI U TOM ke dHeprueil E,, naparomye Ha 21IEKTPOH,

1
paccenBaroOTCsl Ha HEM B pa3HbIX HAIPaBJIEHUAX MO/ Pa3HbIMU yriamu 0.
o, (i =1 2) — IUKJIAYECKHE YaCTOThI IBYX PACCEIHHBIX (POTOHOB, MTOKA-
3aHHBIX Ha pUCYHKe. BpiOepuTe npaBmIIbHOE YTBEPKICHHE: Eo —
W.TL
ANANNANNS

a) W,>w,>Ey/h 06) w,>w,>Ey/h B) W, <w,<H/E, naparoLume M{k
2

OTOHbI
r) W, <w,<Ey/h

8. Ha moBepXHOCTH Tella HOPMaJIbHO MaJal0T (POTOHBI MOHOXPOMATHYECKOTO
Ja3epHOTr0 U3IY4YEHUs C YaCTOTOH Vv, AeUCTBYA Ha miomanky AS cumoii F.
Cxkonbko ¢potoHoB AN momagaet Ha 3Ty TUIOMAIAKY 3a BpeMs At, eciu Teno 1o-
rJIOLIaeT BCE Majaroiiee Ha Hero u3inydeHue (yKakute mpaBuiIbHY0 Gopmyy,
riae h —nocrostunas Inanka, ¢ — CKOpPOCTh CBETA):
2hvFAL FCAtAS | 2FcAt hvFAt | FcAt | FcAt | FcAt |
6) B) r) 1) e) )

a ) ) ) ) ) ) )
) c hv hv c 2hv hv hvAS

9. [MapannensHbli my4dok cBeta ¢ A, = 450 HM najaeT HOPMAIBHO Ha 3a4EPHEHHYIO IUIOCKYIO TI0-
BEPXHOCTh M IPOM3BOJIUT Ha Hee JaBiieHHe P . Kakoe maBneHue Ha Ty ke MOBEPXHOCTh OyIeT mpo-
M3BOJUTH ITy4oK cBeTa ¢ A, = 600 HM, Taroke Nagaronuii HOPMaJbHO M UMEIOIIUH Ty K€ ILIOT-
HOCTH (OTOHOB (4KCiI0 (POTOHOB B €IMHUIIE 00BEMA), YTO M MTEPBOHAYAIBHBIN My4OK?

) 0, ©6)07p Bp 113 1)l ¢ P

10. OtHOUIEHNE BEINYMH CKOPOCTEH HEPEIATUBUCTCKUX YacTul 1 u 2 paBHO V, / V,= 1/2=0,5a
OTHOLIECHHE UX JUIMH BOJIH ¢ bpoiiis paBHO, COOTBETCTBEHHO, A, / As, =4 . YKaxuTe npaBuiib-

HYIO BEJIMYMHY OTHOIIEHHs M, / M, MAacChl MEPBOIi YACTHUIBI K MACCE BTOPOH YaCTHIIBI

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. MukpouacTuiia ¢ Maccoii M HaXOIUTCS B “TOTCHIIMATBHOM SIIIIUKE", ¥ HE MOXKET z P
TIOKMHYTh 00JacTh IIPOCTPaHCTBA ¢ KoopauHatamu 0< X, Y, z< a= 10"°wm (cm. pucy- p Y
HOK). [Ipy 5TOM mops10K HEONpeAEIeHHOCTH e€ UMITynbca A P MOKHO OLIEHHUTH U3 0 'a ax

COOTHOUICHUS (OIpeeInTe MPABUIbHBINA 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. U3BecTHO, 4TO Macca CBOOOAHON MUKPOUYACTHIIBI paBHA M, a €€ COCTOSTHUE B Cllydae 0JTHOMep-
HOTO JIBUYKEHUS OMUCHIBACTCSA BOJIHOBOM (yHKIMEH (X) = ACOS( kx) , rie A u K—nocTosiHHbIC

senwunbbl. Ecmu 7 =1,055110% JIx [&, TO mOJIHYIO SHEPTHIO £ 4acTUIIBl MOKHO BBIYHCIIUTH U3
COOTHOIIIEHUS (YKaKUTE MPaBUILHBINA OTBET):

2mk k’n? I/ 2mk? k*h?
; 0) E=- ;, BJE=——; 1) E=-—+—; n) E= ;
n’ ) 2m ) 2mk ) /k ) 2m

a) E=
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13.BonHoBas (yHKIHS, ONMCHIBAIOIIAS COCTOSIHIE MUKPOYACTHIIBI, TBMKYIIEHCS BIOJIb OCH X,
uMeeT BUJI (X) =A J/COS( kX) , ie A u K —nocrosiHabIe BenuunHbl. [II0THOCTH BEpOSITHOCTH 00-

HapyKEHUS YaCTHUIIBI MAKCHMAJIbHA B TOYKE C KOOPAMHATOM (YKaXKUTE MPAaBUIIbHBINA OTBET):

s 2 T T
X=—; 0) X=—; X=—; X=—; X
VXZgo OXTi o mxER OxEgs A

k
14.5nexTpoH ¢ Maccoii M M ¢ OTPULIATENBHBIM 3JIEKTPUUECKUM 3apsIoM —( HaXOAMUTCA B I10JIE
KYJIOHOBCKOT'O IMPUTSKEHUS s7pa ¢ Maccol M ¥ ¢ MOJIOKUTEIbHBIM JIEKTPUUECKUM 3apaaoM +Q ,
06pazyst 0aHOIIeKTpOHHbIH aToM. [Ipu atom M > m, k =1/4rrg,, h = h/277- nocrosunas [lnan-

Ka. DJIEKTPOH NEPEXOIUT C YETBEPTOI Ha BTOPYIO OOpPOBCKYI0 opOuTy. IIpu 3TOM ero sHeprus
YMEHbIIACTCS Ha BEJTHMYMHY (ONPEACIUTEe U YKAKHUTE MPABUIBHBINA OTBET):

1(kqQ)’ m 1(kqQ)* m, 3(kaQ’m  1(kqQ)’m. 3 (kqQ)’ m.
a) ~——— 0) ——— B) —————— Do M),
2 h 4 h 16 7 8 h 32 h
€) Apyroii OTBET;
15. MukpouacTuiia HaX0IUTCS B OJJHOMEPHON MPSAMOYTOJIbHON MOTEHITUATBHOM siMe U

IUPUHBI a C OCCKOHEYHO BBICOKUMM CTCHKAMHU. I[Ba CaMbIX MAJICHBKHUX Pa3pCIICHHBIX
3HAYEHMs PHEPIUM YaCTULBI B 9TOM siMe paBHbl E; u E, , npuuem E, > E;. Maccam

m
4acTHIIBI PaBHA (YKaKUTE NPABUILHBIN OTBET, rie i = h/277— nocrosuuas [Tnanka): *
2) 3r°h? . 6) (Ez_E1), ) Th° - J3mh ) X
2(E,-E,) &’ 2mn’a® " 7 2(E,-E,) &’ \/2a2(E2 “E)’ 0"a
(Ez - El) ) TTh

) ) ;. 3K) JApYroif OTBET;
e 9 Jarle, e)

16. MukpouacTuiia ¢ Maccoii M HaXOJIUTCS B OJJHOMEPHON MOTEHITUAIBHOM sIME, UMEsl TIOTCHIIH-
anpRy10 3Hepruo U =K X / 2, e K =const, u uMeeT HaUMeHbIIIee Pa3pelIeHHOe 3HAYEHUE SHEP-
ruu. YeMy paBHa JIyTMHA BOJHBI (DOTOHA, KOTOPBIHA TOJDKHA MOTJIOTUTH YacTHIIA, YTOOBI IEPEUTH HA
COCEIHUI Pa3pelIeHHBIH SHEpPreTHIECKni ypoBeHb (€ — cKkopocTh cBeta, /1 =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.Yemy paBHO OTHOIIICHUE BETHUMHBI (MOIYJIs1) HAUOOJIBIIIEIO BO3MOKHOTO 3HAYCHHUS TPOCKITHH
BEKTOPa OpOUTAIIBHOIO MOMEHTA UMITYJIhCa YJIEKTPOHA, HAXOASAIIETOCS B 2 — MOJ000JI0UKE aTo-
Ma, Ha OCh Z, KOTOpasi HalpaBjieHa BJOJIb JIMHUM WHIYKIIMK BHEITHETO MArHUTHOTO TI0JISA, K BEJIH-
yrHe (MOYIII0) IMPOEKIIMH BEKTOPa COOCTBEHHOTO (CIIMHOBOI0) MOMEHTA MMITYJIBCA STOTO dJIEK-

TPOHA Ha TY K€ OCh (OTMPEACTUTE U YKAXKHUTE PABUIbHBII OTBET):
a)l; 6)2; B)3; 14 15 )6 x)7; 3)8

18. B navanbnbiii MoMeHT BpeMenu t=0 paanoakTuBHbIN 00pasern umen 8- 16° snep. B MomeHT

t=1 c B HEM coxpaHHIOCH 4- 16° anep. CKOJIBbKO paJloaKTUBHBIX sJIep pacnageTrcs B 3TOM 00pas-
11e K MOMEHTY BpeMeHHu t=3 C Qnpejienure U yKaXuTe MpaBUIIbHBINA OTBET):

a) 7,5:16% 6)7-16% 8)6,5-16% 1)6-16% 1n)5,5-16% ¢)5-16G% ) apyroii oreer;

19. DHepreTuueckuii BHIXOJ pacajia sapa HEKOTOPOTro PaIMOaKTUBHOTO H30TOMA C IEPHOIOM I10-
nypacnaga T; = 1c¢ pasen E;. B HauansHb1il MOMeHT BpemeHH top = O B 0oOpasie coaepkanock No
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sIIEp TAHHOTO U30TOMa. YKKUTE MPAaBUIbHYIO GOPMYITY, 0 KOTOPOH MOYKHO BBIYHCIUTH TEIIO Q,
KOTOPOE BBIJIEIMUTCH B 00pasiie K MOMEHTY BpeMeHH t = 2¢ 3a cyeT pacnaja sijiep U30Tola;

a) NoEz:  6) NoEw/2: ) NoEw/4: 1) 3NoEv/4; 1) NoEu/8: ) TNoEw/8: ) NoE/16:

3) 15NHE1/16; H) IPYyroii OTBET;

20.TIpoucxoaut npeppamienue sapa X5 B aapo Y23 . DTo npespalieHue BbI3BAHO JABYMs Clie-
JYIOUTMMH SCPHBIMU PEaKIUAME (YKaXKUTE IPABUIBLHOE YTBEPXKICHUE):

. - . + . .
a) a—pacmagoM; 0) a— u B —pacmagoMm; B) o.— M [3 —pacmaaoM; T) o.— H Y — pachajiom,

21. SIapo omHOTO M3 U30TOIMOB TOpHUs Th 383 WCIIBITBIBAET NOCJIEA0BATENBHO JIBa IIpolecca B~ - pac-

naja v npeBpaiaetcs B sapo (YKaKUTE MPaBUIbHBINA OTBET):

a) Rn§§5; 0) Acggg; B) Fr82729; r) USS’S; 1) Ra§g3; e) Raggg; XK) Acgg’s; 3) Pagfs;

Ilepeyenb KOHTPOJILHBIX 3aJaHUI U (HJIM) BOMPOCOB JUIsA OIeHKH CHOPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHKeHUsI KomneTeHnuu OIIK-1.3)

IIpumep: llepeyeHb KOHTPOJIBHBIX 3aJaHMil ¥ (MJIH) BOPOCOB /sl OLIEHKH ¢(hOPMUPOBAHHO-
ct komnereHnun OITK-1 (koHTpoMpyeMblit HHANKATOP AocTHKeHus KomneTreniuu OITK-
1.3

1. JIns yay4nieHust ONTHYECKUX CBOMCTB HA TOBEPXHOCTD JIMH3 KAY€CTBEHHBIX OMTHYECKUX YCT-
poticts (poToamnmaparoB, OWHOKIICH M T.I1.) HAHOCAT MOKPBITHS B BUJIC TOHYAMIIINX TUIEHOK. B pe-
3y/bTaTe B COTHEYHOM CBETE HA MMOBEPXHOCTH JIMH3 BUIHBI ()HOJIETOBO-KpacHbIE OJUKH. BEIsiBUTE
IMPUYKHY, TI0 KOTOPO# CTEKJISTHHBIC JIMH3bI ITOKPBIBAIOT MOA00HBIMHU TJICHKAMH, U 00BICHUTE MPH-
YUHY TOSIBJICHUS U I[BET TAKUX OJIMKOB, 000CHOBAB CBOE CYXKICHHE C TOMOIIBI0 HEOOXOJUMBIX (pH-
3MYECKUX 3aKOHOB, IPHHIIMIIOB U (hOPMYI.

2. Ha cTexsIsHHOM IUTaCTHHKE ¢ OoKa3aTeaeM MPEIOMIIEHUS CTEKIA Nerexy JI€- A
KUT LUIMHAPUYECKAs TUIOCKO-BBIYKIIasi JIMH3a U3 TaKOoro ke crexia. Ha
JIMH3Y CBEPXY HOPMAJIBHO 3/IaeT CBET C JUIMHOM BOJHBI A (CM. PHCYHOK).
IIpocTpaHcTBO MEK Ay JIMH30M U INIACTUHKON 3aII0JIHEHO CPEIOH C IoKa3are-
aeM npesnomienus N. IHtepdepeHMoHHas KapTHHA Ha0I01aeTes B 0Tpa-
KEHHOM CBETE C IOMOIIBI0 MUKpOcKomna. C MOMOIIbI0 3aKOHOB (PU3UKU 00b-
SCHUTE, KaKOI BUJ UMEeT KapTUHA UHTepPEpEeHIIMOHHBIX MoJoc. [TomydnTte Gpopmyiibl 11 TOIILHU-
HBI ATHX T10JIOC U C UX ITOMOIIBIO OOBSCHHUTE, YTO IPOUCXOTUT € TOIIIUHON 3TUX MOJIOC IO Mepe
yJlaJIeHus OT LeHTpa KapTUHbI. OTBET 000CHOBAT.

3. 13BecTHO, uTO AUdpaKIMOHHAs KapTHHA OT HENPO3PayHOT0 TOHKOIO IIPEAMETa COBIAALT C AU-
(pakLMOHHOM KapTHHOM OT MPOPE3H B HEMPO3PAYHOM SKpaHe, UMEIoIeH Ty ke (popMmy U pa3mepsl,
YTO M HEeNpo3payHblil npenmet. [IpeaioxkuTe Ha TOM OCHOBAaHUH CITOCOO TOYHOTO U3MEPEHHUS
TOJILIMHBI YEJI0OBEUYECKOI0 BOJIOCA ONTUYECKMMH MeToaaMu. HapucyiTe KapTuHy SKCIIEpUMEHTA U
npuBeauTe GOPMYIHI JUIsl pacyeTa TOJIIHUHBI BOJIOCA.

4. Toye4HbI! HICTOYHUK S MOHOXPOMATHYECKOTO CBETA C ITTMHOW BOJIHBI A Ha-
XOAUTCS HAa PacCTOSIHUU @ OT HEMPO3payHOM MIOCKOM Mperpaibl ¢ Mpope3aH-
HBIM B HEN KPYIJIBIM OTBEPCTUEM pajuyca I, a mapajyieIbHbI KpaH 3aKpENJIeH  *
Ha paccTtossHuM L 3a mperpasoii, npuyem r < N [Ipu U3MeHEeHUU pacCTOAHUS

a ocsernieHHOCTh Toukk O 3KpaHa (JIexkalei, Kak ¥ ICTOYHHUK CBEeTa S, Ha OCH
OTBEPCTHUS) TO CTAHOBUTCS OOJIBIIIOH, TO yMEHbIIaeTcst 10 Hy/s1. C MOMOIIBIO
3aKOHOB (DM3MKH MOTYIUTE (POPMYITY I TAKOTO PACCTOSIHUS &, HAUWHAsI C KOTOPOT'O OCBEIICH-
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HOCTh B Touke O mepecTaét “mMuraTh’ W HauMHAET HEMPEPHIBHO YMEHbIIATHC. O0bsicHUTE Bar
BbIBOJ. B Kakylo CTOpOHY HaJ10 JBUTraTh UCTOUHUK CBETA S, U3MEHsAS PACCTOSHUE &, YTOOBI MOTY-
YUTh MOHOTOHHOE H3MEHEHUE OCBEIICHHOCTH — BJIEBO WM BIIPaBo? OTBET 00OCHOBATH.

5. /IBa onuHaKOBBIX MOJsipouaa (3TO TOHKAs MPO3pavHasi IUICHKA-TOJISIPU3aTOP, MPOITYCKAIOIIas
IUIOCKOTIOJISIPU30BAHHBIN CBET) PACIIOI0KEHbI TaK, YTO HE MPOITYCKAIOT NaJarolIUil Ha HUX JIy4 ec-
TECTBEHHOI'0 COJHEYHOI'O CBETAa C MHTEHCUBHOCTBIO |, M pacloyIoKeHHBbIN 3a MOJIAPOUIAMH Je-

TEKTOp He UKCHUPYET CBeTa. BrICKaKHUTE CBOE MHEHHE O TOM, MOKHO JIH, HE TOTPATUBAsICh JI0 ITUX
MOJIIPOUIOB, IOMECTUTh MEXAY HUMH TPETHH MOJISIPOU]T TaK, YTOOBI CBET BCE XKE MPOILET B I€TEK-
top? [IpuBenuTe 000CHOBAaHHBIC APTYMEHTHI B TIOJIB3Y BO3MOYKHOCTH MJIM HEBO3MOKHOCTH TPOITYC-
KaHUd cBeTa. Eciu Bce e 3TO BO3MOXKHO, MPEATIOKUTE CIOco0 pa3MEIIeHUs TPETHETo MOJIIponia
TaK, YTOOBI IPOMICIIIHNI B IETEKTOP CBET MMENl MAaKCUMaTbHYI0 HHTEHCUBHOCTD U HAlIUTE BEJIH-
YUHY 3TOH MaKCUMaJIbHOW HHTEHCUBHOCTH.

6. C moMoIIpi0 peocTara Ha KOHI[aX METAIMIECKOro MPOBO/Ia [UTHHEL | ¢ T{-E A
TIPOBO,

nuamerpom d co3mana pa3sHOCTh moreHImanoB A@ (cm. pucyHok). Kak u3- POBOA ; td

MEHHTCS TeMIIEpaTypa MOBEPXHOCTH MTPOBO/IA, KOTOPYIO MOXKHO CUMTATh

a0COJIFOTHO YEPHBIM TEJIOM, €CJIU JUIMHY | TpoBOAa yBenMYHTh B 1Ba pa3a, HE MCHsIs BEMYUHbI
u Ag ? OtBeT 000CHOBATH U TIOATBEPIUTH (POPMYJIAMH.

7. OIuH ¥ TOT K€ UCTOYHUK CBETA C YACTOTOU V
OCBEIIAET KaTO/bl IBYX BaKYyMHBIX ()OTOIIEMEH-
ToB “1” u “2”, n300paKEHHBIX HA JIEBOM PHCYHKE. v
BonbpTammnepHbie XapaKTepUCTHKN BO3HUKAOIIIETO

npY TOM B 1ienu GortoToka | moka3aHsl Ha mpa-

BOM PHCYHKE, I'ie KpuBble “1” u “2” coOTBeTCTBYIOT MoAKIoueHHI0 hpoTornementos “1” u “2”.
Hcnonb3ys 3akoHbl HoTodPdeKTa, ONpeaeIuTe KaKoil 13 KaTo0B UMEET OOJIBINYI0 paboTy BBIX0/1a

~2Up -Up |

. hv
1 HAUUTC BCJIPI‘II/IHy OTHOIIICHUA pa60T BbIXOJa 3TUX KAaTOJA0OB HpPI yC.IIOBI/II/I, qTo0 UO = 4— , TIEC h -
e

IIOCTOsAAHHAasA HJ'IaHKa, € —BCJIMYMHA 3apsJa 3JICKTpOoHa. OtBeT 000CHOBATH COOTBETCTBYIOIIIUMHU
BbIYUCIICHUAMMU.

8. ®oroH “1” ¢ 4acToTOl Vo UCHBITHIBAET paccesinue Ha yroi O = 60° Ha nepBoHa- 2

YaJIbHO MOKOSIISHCS YaCTHIIC ¢ MACCOW M, IpeBpaIasch B paccestHHbINA (GOTOH “2”. 1 _;{gﬂ
[AVAVAVA VA VRS N g

Hcnonb3ys nocrosuuyto [lnanka h 1 ckopocTh CBETa ¢, ONPEACTUTE BEIUIHHY Vo m

SHEPruu, KOTOpyro (GOTOH IepeaacT yacTuile M mnocie coynapenus. OTBeT 000CHO-
BaTh U MOJTBEPIUTH BEIYUCIICHUSIMH.

9. MukpoyacTHiia ¢ MacCoi M HAXOAUTCS B OJTHOMEPHOU MOTEHIIMAILHOM SIME TIPSIMO- Ux)
YTOJIbHOHM (OPMBI C OECKOHEYHBIMHU CTCHKAMU IITUPHUHBI @, IPUYEM COCTOSSHUE MUKPO-

YaCTHUIIbI ONMCHIBACTCS BOJIHOBOU (yHKIMEH (Y = AD(( a- X) , T1ie A - HOpMUPOBOYHAs

KoHCTaHTa. [loacTaHoBKOM B cTalmoHapHoe ypaBHeHue [penunrepa

d%  2m

d_Xlé/ + e ( E- UO)(/I =0, roe U, =0 BHYTpHU sIMBI, JIETKO IPOBEPUTS, UTO E Oynmer

3aBHCETh OT KOOPJHMHATHI X, XOTS 3TO HE TaK, U YaCTHIIA MOXET UMETh TOJIBKO OTJICJIbHBIE JUCKPET-
whn?

HbI€ 3HAUYEHU [OJIHOM 3Hepruu: E, = =const,rne n=1,2,3,.. [Ipoananu3upyite npudu-

2ma’

HY OTOro napagaokca u npeajioKuTe CBOXO BEPCUIO 00BsICHEHHUS! BOSHUKIIIETO MNpOTUBOPCUUA. OrtBer
000CHOBATh U MNOATBEPAUTH MOAXOAAIINMHU (1)I/ISI/I‘IGCKI/IMI/I 3aKOHOMEPHOCTAMU U (bOpMynaMI/I.
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10. Bo30yxaeHHBII aTOM BOJIOPOIa HCITYCTHII (DOTOH, OTHOCSIIMICS K CIIEKTpajabHON cepun basb-
Mepa. OneHuTe BO3MOKHOCTD TOTO, YTO B JaJbHEHIIIEM 3TOT aTOM HCIYCTUT ()OTOH CBETA B BHJIU-
MOH 4eJI0BEYECKOMY IJIa3y YacTH ONTUYECKOTOo criekTpa. OnpeaennTe BO3SMOKHBIN HHTEPBAT JUIMH
BOJIH JajibHEeHIero n3aydeHus. OTBeT 000CHOBATh M MOATBEPAUTH C HOMOILIBIO (PU3NIECKUX 3aKO-
HOB U (OPMYIL.

11. B BO30y>XACHHOM aTOM€ BOAOPOAA 3JIEKTPOH IMEPEXOTUT ¢ OOPOBCKOM OpPOMTHI, COOTBETCT-
BYyIOILIEH TpeTbeMy BO30YKIEHHOMY COCTOSHUIO Ha OOPOBCKYIO OpOUTY, COOTBETCTBYIOILYIO BTO-
poMy BO30YXJIEHHOMY COCTOSIHUIO, HCITycKast (POTOH ¢ ATUHON BOJHBI A1. C MOMOIIBIO 3aKOHOB U
bopmynt aTOMHOU (HU3UKK ONpEICTUTE OTHOMICHHE Ap/A1, TAE A — MaKCHMAaJlbHasl JIMHA BOJIHBI
¢dorona u3 cnexkrpanpHol cepun banbmepa. OTBEeT 000CHOBATH.

12. Umeromuiicss paquoakTUBHBIA 00pa3er] COAEPKUT HECTAOMIIBHEIE siIpa IBYX Pa3HbIX U30TOIOB!
sIpa MEepPBOro M30TOIa UMEIOT MEPHO/] MOJIypaciaia, paBHbI 1 MUHYTE, a sJipa BTOPOro U30TOIA —
NEPUOJ MMOTypaciajga, paBHbI 2 MUHYTaM. AHaJIN3 MTOKa3ajl, YTO B UCXOJHBI MOMEHT BPEMECHH
obpaser Ha 89,89% coctout u3 saep nepsoro uzorona u Ha 11,11% -u3 snep BToporo nzoromna.
Jlyist mpoBeieH st IKCIIEPUMEHTa HEOOXOAMMO, YTOOBI UMCIIO siAep KaXKAOro N30Toma B oOpasiie Obl-
JI0 OIMHAKOBBIM. OLIEHUTE BO3MOXKHOCTH TOTO, YTO CITYCTSI HEKOTOPOE BPEMS YHCIIO SIJEpP IBYX
JTAHHBIX H30TOMOB B 00pasiie cpaBHsETCs. ECii 3T0 BO3MOXKHO, TO Yepe3 KaKoil MPOMEXYTOK Bpe-
MEHH 3TO0 npou3oineT? OTBET 000CHOBATH U MOATBEPAUTH (POPMYITaMH.

4. OueHovHbIe cpeacTBa (0LHEeHOYHbIe MATEPHAJIbI) [IJIsl MPOBEIEHHS POMEKY-
TOYHOM aTTEeCTAMHU 00yJaIOIIUXCcs (3AIIUTHI KYPCOBOii padoThl (MPOeKTAa)) Mo
aucuuIInHe (MOIyJII0)

3aHATHS yKa3aHHOTO THIIA HE MPEIyCMOTPEHBI OCHOBHOU mpodeccrnoHanbHONW 00pa3oBa-
TEJIbHOW MpOrpaMMON.



