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1. Onucanue poHIa OLEHOYHBIX CPEICTB (OLEHOYHBIX MATEPHAJIOB)

®oHJ OIICHOYHBIX CPENCTB (OIICHOYHBIC MaTepUalibl) BKIOYACT B ce0si KOHTPOJIbHBIC 3a/1a-
HUsE U (MJIM) BOMPOCHI, KOTOPhIE MOTYT OBITh MPEUIOKEHBI 00YYaIOIIEeMyCsl B paMKax TEKYIIEero
KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTallud MO JUCHUIUIMHE (MOIYI0). YKa3aHHBIC
KOHTPOJIbHBIE 33J[aHus U (WJIM) BOIIPOCHI MO3BOJISIOT OLIEHUTD JTOCTHXKEHHE 00YJIaIOIIMMCS TUIAaHH-
PYEMBIX pe3yJbTaTOB OOYYEHHsS IO TUCHUIUIMHE (MOMIYIIO), YCTAHOBICHHBIX B COOTBETCTBYIOILCH
paboueii mporpaMmme TUCHUIUTAHBI (MOIYJIs), @ TaKKe CPOPMUPOBAHHOCTH KOMIETEHIIMN, YCTaHOB-
JICHHBIX B COOTBETCTBYIOIIEH 0OIIe XapaKTepHCTHKE OCHOBHOW mNpodeccHoHanbHOM 00pa3zoBa-
TEJIbHOW MPOrpaMMBl.

[TonHBIe HAUMEHOBAHMS KOMIIETEHIIMM M WHAMKATOPOB UX JOCTHXEHHS NPEICTABICHbBI B
o01e XxapakTepUCTUKE OCHOBHOM MpodeccnoHaabHOM 00pa30BaTeIbHON TPOTrPAMMBI.

2. OuneHounsble cpeacTBa (OLEHOYHbIE MATEPUAJIbI) IJIsl MPOBEIEHHUS TEKYIIEro
KOHTPOJIsSI yCIIeBAeMOCTH 00y4AIOLIUXCA M0 TUCHUILTHHE (MOTYJII0)

2 cemecTp

IlepeyeHb KOHTPOJILHBIX 3aIaHMI ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nerennun OIIK-1 (koHTposMpyemMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-1.1)

1. KonrponbHoe 3aianue. Ha pucynke nzo0paxeHa 1iockasi KpuBasi, Ha3bIBae- y

Mmast Kitotouoi (crupanbio Koprio). Touka A IBHXKETCS BAOJIb 3TOH KPUBOM B A

HAaIpaBJICHUH, YKa3aHHOM CTPEJIKOH, C IIOCTOSIHHOW TI0 BEJTMYMHE CKOPOCTBHIO.

[1pu 5TOM BenMuMHA €€ TIOJTHOTO YCKOPCHUS: a) paBHa HYJIIO; 5 >

0) MOCTOSIHHA W HE paBHA HYJIO;  B) YBEIMYHMBACTCSA;  T) yMEHbIIACTCS;

2. KontponbHoe 3ananue. MarepuaibHas Touka M \

JIBHOKETCS 110 mapaboiie (prc.l) B HarpaBlICHHH, 4 U Puc2

YKa3aHHOM CTpeKamMu. [ pauK U3MEHEHNS BETUYMHbI Pue.1 \\//

(Momysast) e€ ckopocTH npuBeacH Ha puc.2. Ha puc.1 M Tt
HanpasneHue '

NI0Ka3aHO TOJIOKEHHE TOYKH M B MOMEHT BpeMEHH 1. 1 NBVKEHIA ty to ta

VYKaXUTe Ha STOM PUCYHKE HAIIPABJICHUE CHUIIBI,

JeicTByIOMIEeH Ha TOUKy M B 3TOT MOMEHT BpeMeHH 13! a) 1; 0) 2; B) 3; r) 4;

3. KontponsHoe 3aganue. 13 xecTu BbIpe3anu Tpy OJHMHAKO-

BBIC ACTAJIM B BUAC JJUIMIICA. ABC ACTAJIN pa3pe3ald Ha YCThI- 0
. . e oD I P g
N Ve

pe OIMHAKOBBIE YacTU. 3aT€M BCE YaCTH OTOABUHYIH JPYT OT

JpyTa Ha OJJMHAKOBOE PACCTOSHUE M PACCTABHIIA CUMMETPUY- o [
HO oTHOCcHTENbHO ock OO' (M. puc.). Beibepure npaBuibHOE > s >
COOTHOIIICHUE MEXIy MOMEHTAMU UHEPIIUH ITUX JeTaiel OT- L I, I3
HocuteabHo ocu OO,
a) 13>1,>14; 0) I1<l,<lg; B) I;<l,=13;
I) HE XBaTaeT JaHHBIX;
4. KourponsHoe 3amanue. ToHKHI 00pydY, IHUCK, IIap C OQUHA- s s s IS m
KOBBIMI/IppaI[I/chaMI/I R u ToHkuMi CTepIZKy:HB JUTHHBI SR HAMEIOT QETI? @Q R ——
OJIMHAKOBBIC MAacChl M U BPAIAIOTCS BOKPYT OCEH CUMMETPHH, | | 2R

m

MPOXOISIIMX Yepe3 MEHTPHI MacC 3TUX Tell (M. pucyHoK). [Ipu
9TOM MOMCHTBI UMITYJIbCAa BCEX TCJI ITPHU BpallICHUH OJJUHAKOBBI. HaI/IMeHBH_IYIO YIJIOBYHO CKOPOCTb
BPAILICHUS HMEET:
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a) oOpy4; 0) TUCK, B) IIap; T) CTEPKEHb, JI) YIJIOBBIC CKOPOCTU BCEX TEJ OJMHAKOBBI;

5. KonTponbHoe 3a1anue. BennunHa MOMEHTa UMITyJIbCa CITyTHHKA Macchl M, IBU- N\
JKYIIErocs 1Mo KpyroBoit Tpaekropuu paauyca R Bokpyr miuanets! 11, paBna L. [Ipu
9TOM BCJIMYHHA CUJIbI TPABUTALITMOHHOI'O IPUTAKCHUA, CO CTOPOHBI IMJIaHCTHI paBHa:

Y L O L (. S
' Ve YR YR YT O R

) HET MPaBUIHHOTO OTBETA;

6. Konrposnpaoe 3amanue. C TOpKH, C OJHOH ¥ TOW e BBICOTHI N, ckarbiBaroTcs 0Oe3
NPOCKAJIb3bIBAHUS AP, HWIMHAP U TOHKUH 00pyd (TOHKOE KOJIbII0), MMEIOIIHE OJIMHAKOBBIC
Macchl M OJMHAKOBBIC Paauychl. [lepBoHa4aabHO Ha BBICOTE h  BCe TpHM Tella MOKOWIIHCH.
MenneHHee BceX ¢ TOPKU CKaTUTCS:

a) map; 0) HUIHHID; B) 00pyHY; I) BCE TPH TeJla CKaTBHIBAIOTCS 3a OJIMHAKOBOE BPEMS;
7. MuMO HEMmOABMKHOTO HaOIroAaTesNs Ha 3emiie ¢ OOJIBIIION CKOPOCThIO, paBHOM — (2=
v=2-16 m/c, nporneraer pakera. KOCMOHABT B pakeTe AepiKai CTepsKeHb JIHHbI | — i% o=

HapaJuIeNIbHO JIBUKEHHUIO PAKETHI U MOoBepHYIT ero Ha 9C°, HarpaBKB MepIEH IUKY- i
JIIPHO ABUKCHHUIO PAKCTHI. I[HH yeJI0BeKa Ha 3eMile JAJINHA CTCPIKHS MMOCIIC 3TOTO
Oyzet paBHa (¢ — CKOPOCTh CBETa B BaKyyMe):

a)l; 6)I/(1—\/1—v2/02); B) IQ1-v?/c?; 0 1/\1-v2/e?; ﬂ)l[él—w/l—vz/cz);

8. KonTponbHoe 3amanue. B Havane uacaibHbINA Ta3 UMEN JaBjieHue p1, 00bEM Vi, a ero BHYTpEH-
Hsis1 SHeprus Obuta paBHa U;. HekoTOpEIi mpoliecc MPUBOIUT 3TOT T'a3 B COCTOSIHKE C IaBJICHUEM D)
= p1/3 u ¢ 06BEMOM

V5= 2V;. Ha xakyro BennunHy AU u3MeHsieTcs BHYTPEHHSS SHEPTUs raza Ipu 3TOM Iporecce?

a) AU = U,, yBenmuunBaercs; 6) AU = U, yMeHbI1aeTcs; B) AU = U4/2, yBenmnuuBaeTcs;

r) AU = U;/2, ymenbiaercs, n) AU = U,/3, yBenuuuBaercs, e) AU = U,/3, ymenbiaercs,
x) AU = 0; 3) HET IPaBUIIBHOTO OTBETA,;

9. KontponbHoe 3aganue. Ykaxure GopMyiy Ui BBIYMCICHUS MpUpAIIeHUs SHTPOITUU

UJCaLHOTO ra3a Mpu H300apHOM OXJIKICHUH: a) — I d?U ; 0) j (dU + pdV) ;

C,dT
9 R o 2

—— n) j pdV; e) j a ;  JK) HET MPaBUIbHOM (HOPMYJIHI;

T T
10. KontponbHoe 3a1anue. Kakue u3 npuBeJeHHBIX HI)KE YTBEPKICHUI OTHOCSATCS KO BTOPOMY
HaYyay TePMOJMHAMUKH (YKa)XKUTE JIBa MPABHIBHBIX OTBETa)?
a) OOpaTHBII HUKIMYECKUH MPOIIECC BOZMOXKEH, €CIIM BHELITHHE TeJIa COBEPIIAIOT paboTy HaJl pa-
004YMM TEJIOM TEIJIOBOM MAIIMHBI,

6) KITJI iukaa Kapao paBen (TH - TX) / T, x100%, rne T, u T, - TemnepaTyps! “HarpeBateins’ H

“X0nmoauIbHUKA”;

B) M3MeHeHre SHTPONMMH HICATBHOTO Ta3a IPH MoJTydeHnr uM Terotei dQ pasuo dS=0Q/ T,

r) OHUM U3 pe3yIbTaTOB MPOUCXOSIIINX B TEPMOJINHAMUYECKOW CHCTEME IPOIIECCOB MOXKET OBITh
nepeiada TEIUIOTHI OT XOJIOJHOTO TeJIa K HarpeTOMY;

1) B mporeccax, mpoucxoasiux B 3aMKHYTOH CHCTEME, SHTPOITUS YOBIBATh HE MOJKET;

e) PaboTa, mponsBeneHHas 3a UK pab0YUM TEJIOM TEIUIOBOI MallIMHBI, BCET/Ia MEHBIIIE ITOYYeH-
HOM 3a UUKJI U3BHE TEILIOTHI;
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11.KontponsHoe 3aianue. Ha pucyHnke npuBeneHs! 1Ba rpaduka GyHKIMHA pacipeaesieHus 1o
BEJIMYMHAM CKOPOCTEH MOJIEKYJ OZHOTO M TOTO e UIEeaJbHOI0 ra3a Ipu pa3HbIX Temrneparypax. I’
— TeMIepaTypa raza, S —Iuiomaap o KpuBoi rpaduxa. [TpuseneHs I

CJIEAYIOIINE COOTHOIICHUS: )
A)T=Ty B)Te<Ty B)T.>Ty 1S=S; N)S>S; E)S<s. |l 4
Kakue u3 3TUX COOTHOLIEHUH SBISIFOTCSA NPABUIbHBIMU ?

Otsetsl: a)A,I'; 0O)AE; B)A,/; r)b, ; n)B,E; e)b, I
x)B,E; 3)B,1; wu)B,T;

12. KonTpoarsHoe 3ananue. J[aBieHne raza, COBEpIIAOIIETO H30TEPMUICCKUN MPOIIECC, YMEHBIITH-
nock B 2 paza. [lpu 3ToM cpenHsis JyinHa CBOOOHOTO IpoOera MOJIEKYI Tasa:

a) yBeanuuiIach B 4 pasza; 0) yBeJIHUWIACh B 2 pa3a; B) NPAKTUYECKH HE M3MEHUIIACK,

) YMEHBIIWIACH B 2 pa3a; ) YMEHBIIWIACh B 4 pa3a;

13.KouTpoabHoe 3a1anue. B moToke rasa, HanpaBJIeHHOM IIPOTUB OCH Y, BETMYHHA z
CKOPOCTH Ta3a PacTeT B MOJ0XKHUTEIHHOM HaIlpaBlIecHUH OCH Z. [lepeHoC uMITysibca Ha- =y
NPABJICHHOTO JBMKCHHUS Ta3a MPOUCXO/THT: X
a) BIOJb OCH X;  0) MPOTHB OCH X; B) BJIOJIb OCH ),  T) IIPOTHB OCH ), 1) BIOJb OCH Z,
€) IPOTHB OCH Z, ) APYroi OTBET;

IMepeyeHb KOHTPOJILHBIX 3aIaHUI ¥ (MJIM) BONTPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerennuu OIIK-1 (koHTpoupyeMblit HHANKATOP A0cTHKeHUs1 komneTreHun OITK-1.2)

1. KontponbsHoe 3amanue. MarepuanabHas TOYKA JIBHIXKETCS BIOJb KPUBOJIMHEHHOW TpPaeKTOPHWH,
npuyeM BeluYMHA (MOJYJb) CKOPOCTH 3TOM TOYKH MEHSETCS CO BpeMeHeM t 10 3aKoHy

V(t) = At? - Bt+ C, rne A B,C-mocTossHHbIE BeIWYWHBI, HE paBHbIC HYNIIO. B Kakoii MOMEHT

BpeMeHH t BEKTOp MOJHOI0 YCKOPEHUSI TOUKH OyJIeT MepreHANKYISIPEH TPAeKTOPUU ? a)

B 2A
nput=—:; O)oput=—;
p A ) np 5

B)HthI\]BZ—4AC; r)HthIZ—Aé; z[)antI%; e) mpu t =0;

) B 1000 MOMEHT BPEMEHHU BEKTOpP YCKOPEHUS HE MEPICHANKYISIPEH K TPACKTOPUH;

2. KonrponbHoe 3amanue. Ha Gpusndeckoe Teno aAeiicTByeT cuiia. 3aBHCUMOCTh F..H

OT BPEMEHHM €€ MPOCKIIMM Ha OCh X MOKa3aHa Ha pUCYHKE. B HavalbHbIN MO- P e B S S e
MEHT BpeMeHH to = O mpoeKius HMITy/bca Tejla Ha OCh X ObLIa paBHA HYJIIO. /T \te
Yemy ona Oyner paBHa B MOMEHT t = 6¢? L4 6

a) Okr-m/c; 0) lkrm/c; B)2kr-m/c; 1) 3kr-m/c; 1) 4krwm/c; Df Vi

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

3. Kontponbshoe 3ananue.lllkuB pagumyca R MoxxeT BpamaThcst 6€3 TpeHHsI BOKPYT
TOPU30HTAIBHON 3aKPEIVICHHOW OCH CHMMETPHUH, TTPOXOoAsIIei uepes ero mentp 0.
UYepes MIKUB NIEPEKUMHYTA HUTh, K KOHIIAaM KOTOPOH IOJABEIIEHBI I'PY3bl pa3HOU Mac-
cbl. Macca MeHb1Iero rpy3a paBHa M, a HUTh TAHET €ro ¢ CuiIon T; = mg/2, rae g —

ycKopeHue cBob6oaHoro najenus. Cuina HaTsOKEHUsI HUTH, JMCTBYIONIAs Ha BTOPOH
rpy3 paBHa T, =3mg. HUTH qBMXKETCS BMECTE ¢ BpalaroImuMcs 00010M IIKKMBA He
IPOCKAJIB3bIBAs. 3alIMIINTE YPAaBHEHUS JMHAMUKY BPALATEIbHOTO U IOCTYNATEIBHOTO IBUKEHUS,
C UX MOMOUIBIO IOJTYYUTE BEIPAKEHNE MOMEHTA UHEPLUH LIIKKUBA, 3alIMCAHHOE Yepe3 BEIIMYMHBI M U
R, 1 ykaxute npaBUIbHBIN OTBET:

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



4. KourponbHoe 3amanue.[Tokosuiics cTepkeHb MacChl M U AITHHEI | Me
CHOCOOEH BpaIaThCsi BOKPYT NEPIEHANKYIISIPHOH 3aKperienHoi ocu OO, @’EA
npoxozmmeﬁ gepes ero HeHTp. B IIPOTUBOIIOJIOKHBIEC Kpast CTEPIKHS o 1k 4 v
OJHOBPEMEHHO BPE3AOTCA MAJICHBKUE IIJIACTUIIMHOBBIC IIAPUKU C TEMH KE

Maccamu M, JETEBIINE HABCTPEUY APYT APYTY ¢ OAUHAKOBBIMU 10 BEJIMYMHE CKOPOCTSAMU V IEp-
MEHIMKYJISIPHO KaK CTEP>KHIO, TaK U K OcH BpauieHus. [llapuku npuiummnarot K crepxkHio. Paccuu-

TaliTe HA OCHOBAHUHU MPHUBEACHHBIX JaHHBIX YITIOBYIO CKOPOCTh CTEPXKHS C MPUIMIIIUMU IIapuKa-
MU cpa3y Mocje yaapa U yKaXXUTe OTBET:

" 2V . 3v., 3v. 5v . 6v . 9v . 7v . 12v . 3v .
a)_’ 6)_1 B A F)_l )_’ e)_’ )_l )_l T K)_l

| 3 2 8l ol 5 5 12 71 10
J) APYTOM OTBET;
5. KonrponbHoe 3anpanne. ToHKHI cTepeHb MacChl M U JIJTMHBI | Moxer COBEpILIAThH o)

He3aTyxarone Kojaebanuss BOKPYT TOPU30HTaIbHOM ocu noaBseca O, mpoxoasien yepe3
Kpaii cTepxkHs. B 1IeHTpe cTepKHs MPUKPEIUICH MalleHbKUH rpy3uk Maccbl 3mM. Paccun-
TaliTe HA OCHOBAHUHU ATUX JAHHBIX BEJIMYMHY NEPUOIa MAJIbIX KOJIEOaHU TaKOro MasT-
HHKA U YKQKUTE IPaBUIBHBIN OTBET (J — yCKOpEHHE CBOOOTHOTO MaCHUS): m,l

a) 21 2—I; 0) 21 13 ;  B) 2TT Ex , T) 2T e ;1) 21 il; e) 21 I—;
39 249 129 129 99 g
5 17 :

x) 2T [—; 3) 2T |—; 1) HET MPaBWJILHOTO OTBeTa (IPUBEIUTE €r0);
99 12g

6. KontponbHoe 3ananue. I'py3uk Ha NpY>KMHKE COBEPILAET BHIHYKICHHbIE
BEPTUKAJIbHBIC 3aTyXalOIINe KOJICOAHUs B BA3KOM JKUIKOCTH MO JSHCTBUEM BHELTHEH

CHJION, MEHSIIOLIEHCS CO BpEMEHEM I10 FrapMOHUYECKOMY 3aKoHy: F (t) =k cos(wt) .

Oka3pIBaeTcs, 4YTO aMIIUTY/1a CMELIECHUS TPy3UKa U3 MTOJIOKEHUS PAaBHOBECHS
MaKCHMaJlbHa MPU YacToTe W=D, a aMmIuTyaa CKopocTH rpy3uka MakCuMasibHa Ipu
qacToTe W= a, npudeM a = 4b. PaccuunraiiTe Ha OCHOBaHUM 3THX JAaHHBIX BEITHYMHY KO3 duIm-
€HTa 3aTyXaHus 3 COOCTBEHHBIX KOJIEOAHUI TaKOTrO MPYKUHHOTO MasTHUKA B IaHHOM JKUJIKOCTH U
YKaXUTE TPABUIIHHBIN OTBeT'

a) b; 6)\/7 B)—b r) 2b; n)—b e)\f )—b 3) 5b;

0 B

7. KontpospHoe 3a1anue. MneansHbIi Ta3 HaXOUJICsA B cocye moj mopirHeM. [lopiiens cxxan,
YMEHBIIMB 00hEM cocy/ia B 2 pa3a IPU HEU3MEHHOU TeMIIepaType, | IPHU 3TOM BBIITYCTHIIH U3 CO-
Cy/1a IOJIOBUHY MacChl HaXOMBILETOCs TaM ra3a. Kak mpu 3ToM H3MEHUIIOCH JJaBJIEHUE ra3a, 0C-

TaBIIETOCS B COCye?

a) yBEJIMUYWIIOCH B 4 pa3a;  0) yBelIMYWIOCh B 2pa3a;  B) yMEHBINWIOCH B 4 pa3a,;

') YMEHBIIUIOCH B 2 pa3a, 1) yBEeIMYMWIOCh B 16 pas3; €) He U3MEHUJIOCH;

) yMEHBIIUIOCH B 16 pa3;

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

8. KonrponbHoe 3aganne. Ha pucyHke mpencTaBiieH NpsSMOi ITUKIT TETTTIOBOM
MalIuHbl B KoopauHatax 1 — S, rae T — TepMoauHaMUYecKast TeMIIepaTypa,
S—oHTpomnus. YKaXUTe y4acTKU, Ha KOTOPBIX TEIJIOTa IOCTYIAeT B padouee Teno
MAaIIUHBI OT HarpeBaTesiel, U y4acTKH, TJIe TeIIOTa OTAAaeTCs XOIOAMIbHUKY:

a) 12, 23 -1ocrymaer; 34,41 -otnaercs;




0) 12, 23, 41 saocrynaer; 34 —oTmaercs;
B) 12, 41 —ocrymaer; 34 —otrmaercs; r) 23 —mocrymaet; 41 —otmaercs;

9. KonrtposbHoe 3amanue. /{aBnenue Bo3myxa B atMmochepe ¢ Temneparypoid 77 yMEHBIIUTCS B 2
pasa, eciu MOJHATHCS Ha BBICOTY (L -MOJIsIpHast Macca Bo3ayxa, R — yHuBepcanbHas ra3oBas 1o-

CTOSIHHAS):
_ Hg : _2RT, _RT . __Hg | . ho RT
h=—exp(2); 6) h=——; h=—In2; h=——"—; ; h=——exp(2
a) RT p(2) ) g B) " r) BTN 2 ) g p(2)
e) h:ﬂ
2ug

10. KonTpoawsHoe 3ananue. J[aBieHue ra3a, COBEPIIAOIIETO H30TEPMUYECKUN MPOIIECC, YBETUIH-
nock B 2 paza. [lpu 3ToM cpenusis JyinHa CBOOOHOTO IpoOera MOJIEKYII Ta3a:

a) yBeJaMumiach B 4 paza;  0) yBennumiach B 2pas3a;  B) MPAKTHYCCKH HE U3MCHHIIACH),

) YMEHBIIWIACH B 2 pa3a;  JI) yMEHbIIWIACH B 4 pa3a.

IlepeyeHb KOHTPOJILHBIX 3aIaHUil ¥ (MJIH) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyemMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-1.3)

1. KonrtpoanbHslii Boripoc. CTosiBIIasi aBTOMAIlIMHA HAUWHAET ABUTaThCS C YCKO- il
perueM a . [lepBblil HaOMOIATENh CYUTACT, YTO IPUIMHOM 3TOTO ABISIETCS Tpe- ﬁ‘%
HUE KOJIEC O TOBEPXHOCTh JJOPOTH, MOCKOJIBbKY JAPYTUX CHJI, TSHYIIUX aBTOMO-

O6uib Briepes HeT. BTopoii yBepeH B TOM, YTO TPEHHE MOKET TOJIBKO 3aTOPMO3UTh JIBUKEHHUE aBTO-
MOOWJIS, HO HUKaK He YCKOPUTh. BrICKaxkuTe CBOE MHEHHUE O TOM, KTO M3 HaOII01aTeNei mpas.
Onenure poiib TpEHUsI KOJIEC O AOPOry: OyJeT OHO NPUUNHON YCKOPEHUS UIIU 3aMeUIEHUS] aBTOMO-
6uns. OTBeT 000CHYITE C TOMOIIBIO (PU3UUECKUX 3aKOHOB U (hOPMYII.

2. KoHTpObHBIHM Bonpoc. B aTTpakiiioHe 4yeioBeK T0JKEeH OTBECTH TSKEIBIN IIap, .
MOJIBELICHHBIN Ha IIHYpe U TOJIKHYTh €ro TaK, 4TOObI BO BpeMs BO3BPATHOTO |
JBUKCHHUS MIap COMIT KT, CTOSIIYIO TIPSIMO TIOJT TOYKOH, B KOTOPOH IIHYP E
MOJIBEIIICH K MOTOJIKY (TIepe/] Keryiei CTOUT MPEensITCTBUE, HE MO3BOJISIONIee COUTh Y
e mpsMbIM yaapom). OLIEHUTh BO3MOKHOCTh COUTH IIAPOM KETJII0 B TAKOM

arrpaknuone. Kak ciemyer Tonkats map? OTBET 000CHYHUTE ¢ TOMOIIBIO (PM3UYECKUX 3aKOHOB H

bopmy.

3. Konrtpomsnslii Bonpoc. @yrdonucT ObET neHansTu. B MOMEHT yiapa Hora -
¢dbyTOonrcTa UMEET CKOPOCTH V, a Macca OBIOIIEH 10 M9y HOTH BO MHOTO pa3 /ﬁl &) X-&B
6obie Macesl Mstua. [Ipemnoxure crnocod, MO3BOJISIOMINN C TOMOIIBIO '
3aKOHOB MEXaHHMKH HAITH CKOPOCTH Ms4a MOCiIe yAapa U HalIUTe 3Ty CKOPOCTb.

4. KontponwHsiii Borpoc. [Ilapuk, moaBeIeHHbIM Ha HEBECOMOMW MPYKUHKE COBEPIITACT
BEPTUKAJIbHBIC KOJeOaHHs B TNIMIIEPUHE. Y TBEPXKIAETCA, UTO MOCIE TOT0, KaK B
TJIUIIEPHH JT00aBUIIN BO/Y, @ HIAPUK MOJBECUIIN Ha APYTOi MPYKHUHKE ¢ MEHBIIICH
KECTKOCTbBIO, OH IIepecTall COBEpLIaTh KoueOaHus. BrICKaXxuTe CBOE CyXJICHHE O
BO3MO>KHOCTH MJIM HEBO3MOKHOCTH TaKoro pesyibTara. Haiinure B caienanHoM
YTIBEPXKACHUU T€ (PaKTOPbI, KOTOPbIE MOTJIU MJIK HE MOTJIA IPUBECTH K TaHHOMY
pe3ynbrary. OTBET 000CHYHTE ¢ TOMOIIBIO (PU3NYECKUX 3aKOHOB U (POPMYII.

5. Konrponbnsiii Bonpoc. [Ipuxoast 3MMoi B CBOE KHMIIMILIE YEIOBEK MOKET CECTh Ha KEJIEe3HbII
CTYJ, a MOXeT — B IUTIOIIEBOE Kpeciio. B nepBoMm ciydae emy OyAeT X0JI0IHO, @ BO BTOPOM — TEILIO,
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XOTsl TEMIIEpaTypa U CTyJa, M Kpecia OMHAKOBA U paBHA TeMIepaType Bo3ayxa B koMHate. Omnpe-
JIeTIUTE IPUYNHY TAKOTO Pa3In4Hs B pe3ybTaTax U OOBACHHUTE €€ C TOMOIIBIO 3aKOHOB U (hOPMYJT
(1076370978

IMepeyeHb KOHTPOJILHBIX 3aIaHUI U (HJIM) BOITPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-2 (kKoHTpoHpyeMblii HHANKATOP A0cTHKeHUs1 komneTreHun OITK-2.1)

1. KontponpHoe 3aganue. YacTuiia IBMKETCS MO KPUBOJWHEWHOW TPACKTOPHH C TIOCTOSIHHBIM IO
BEJIMYMHE (MOJIYJII0) HOPMAJILHBIM ycKOpeHHeM. [Ipu 3TOM oka3bIBaeTcsi, YTO Paguyc KPUBU3HBI
TPACKTOPUHU B MECTE HAXOXKJIEHUS YaCTUIIBI BO3PACTAET CO BpeMeHeM I 1o cieayroneMy 3aKoHYy:

R(t) = const¥®. Vkaxute npa- v v v v v
4 U ‘ t Tkr) }) ! Kf

BIWIBHBIA TpaduK 3aBHCUMOCTH

BEJIMYMHBI CKOPOCTH YACTHIIBI OT
[CKoP a) 0) B)

BpeMEHHU t:

2. KontponbHoe 3aganne. Ha teno, uMeBmiee uMmysabCc P B TEYCHUE OUYEHb KOPOTKO- o—>5

ro BpeMeHH At neiicTBoBaia cuia 6omibimas cuna F . [Tocne okonuanus nencTBus fiL 120

CHJIBI TEO JeTUT 1o yriaom 120 k HanpaBIeHUIO IEPBOHAYATIBHOIO JIBHKEHUS C

MMITYJIbCOM, BETMYMHA KOTOPOI'0 paBHA BETMYMHE NIEPBOHAYATILHOTIO UMITYJIbCA TENA! |f)| = | E)| .

[Ipu 5TOM BEJIMUMHA UMITYJIbCA IEHCTBOBABIIECH HA TEJIO CUJIBI |FAt| Oyner paBHa:

a)0;  6) ptgl2d; B) pcosl2§; D pl2;  n)p; e) psinl120d; x) 2p;

3. KourpossHoe 3amanue. [10 ropu3oHTaIbHON MOBEPXHOCTH 0€3 MPOCKAIB3bIBAHUS 11 VMY

CO CKOPOCTBHIO V. KATHTCS IIap C MACCOM M, a TAKIKE CKOJIB3UT C TOU )K€ CKOPOCTBI0 A=

V 1maiiba Toi ke Maccel M. Bo CKOJIBKO pa3 KUHETHYECKast SHEPTUs mmapa 00JIbIle KHHETHYCCKON
SHEPTUU IaiobI?

a) B 2,5pa3a; 0) B 2 pasa; B) B 1,75pas3; r) B 1,5pas3; n) B 1,4pas; e) B 1,25pas3;
’K) OHM PaBHBI,  3)JIsf OTBETA HAJO 3HATh PAIUYC Iapa;

4. KonTponbsHoe 3agaHue. MoJsipHbIe TEIUIOEMKOCTH HICAIBHOTO ra3a B Ipoleccax jp
1- 2ul- 3pasusl C; u C, coorBeTcTBeHHO. VX OTHOIIEHUE Cl/Cz =0,75. 2{
3

Takum ra3oM MOXKeT ObITh (YKa)KUTE BCE MPABUIIbHBIE OTBETHI):
a) ammuak NHs;  0) kuciopon Op;  B) a3oT Np; 1) yrurekucnsiii raz COy;
n) reauit He;  e) Bogopoxa Hy; ) JaHHOE YCIIOBHE HEBO3MOIKHO;

5. KontponbHoe 3aganne. Ha pucynke npencrabiieH rpaguk GyHKIIUU pacmpe-
neneHust MakcBeia MOJIEKY HACAIbHOTO rasa 1o BenudruHaM ckopocrteid. Cpe-
JI1 OTMEUEHHBIX Ha HEM CKOPOCTEN V; MMEIOTCS BEJTMYMHBI CPEIHEN, CpETHEN
KBaJpaTUYHON 1 HanboJiee BEpOsSTHON CKOPOCTH MOJIEKY rasa. bezpasmepHoe

OTHOLLEHHUE V3 D/4/(V2)2 paBHO: a) %; 0) \/%; B) %; r)

16. ) 3n. e)\/E' xK) 8. 3) 8m, ) Oli OTBET;
Vo' V16’ o o YNz WA !



6. KontponbHoe 3a- T o Jo
nanue. Marepuai )2 >
CTEp)KHSA, M300paXeH-  X; X X — — — — — :
HOT'O Ha JIEBOM pH- a) 0) B) r) ) e)
CYHKE, UMEET BCIOy

OJIMHAKOBBI, HE 3aBUCSIIUI OT TeMIepaTypsl KO3(GGHUINEHT TeIONPOBOAHOCTH. KOHIIBI CTepKHS
HOJIEP’KUBAIOTCS MPpH pasHbIX Temmepatypax 71 = 400K u 7> = 300K. YkaxxuTe npaBUIbHBINR
rpaduk 3aBUCHMOCTH BEJIMYMHBI TNIOTHOCTH MOTOKA TEILIA o OT PACCTOSIHUS X BJIOJIb €T0 OCH:

Ilepeyenb KOHTPOJILHBIX 3aIaHUI ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nereHnun OIIK-2 (koHTposMpyemblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-2.2)

1. KontponwsHoe 3amanue. MarepuaibHas TOUKa ABUKETCS TaK, YTO C TEUEHUEM BpEMEHU e€ Koop-
JTUHATHI U3MEHSAIOTCS 110 3aKOHaM: X = 2t + 6t — 4t3, y= 5t2—4113+1,5t4 nz=4+8& — 2°. Berunciure
MOZY/Jb CKOPOCTH MaTepUaIbHON TOYKHM B MOMEHT BpeMeHH t = 6¢.

2. KonTponbHoe 3a1anne. YacTuia IBHKETCS BAOIh OKPYKHOCTH € paguycoM 1 M B cOOTBETCTBUU
¢ ypaBueaueM ¢(t) = ZTT(t3 —24t% + 24 - 19, rae ¢ —yron B paguanax, t —BpeMs B CEKyHIaxX.

Bennunna TaHreHnuanbHoro (KacaTeabHOrO K TPAeKTOPHH) YCKOPEHHUS YaCTHUIIBI paBHA HYJIIO B
MOMEHT BpeMeHH (B CEKyH/IaX ), paBHBIN:
a) 1, 0) 2; B) 3; r) 4, n) 6; e) §; ) HET NPaBUIBHOTO OTBETA,

3. KontponbHoe 3ananue. Juck pagnyca R HaunmHaeT BpamaThes U3 co-

o o 2
CTOSIHHSI TIOKOSI B TOPU30HTAIILHOM IJIOCKOCTH BOKPYT' OCH Z, IIPOXOJIsi- 7, pan/e
1Iel MePIeHIUKYIISIPHO €ro TUIOCKOCTH Yepe3 €ro MEeHTp. 3aBUCUMOCTh 2
MPOCKINH YTIIOBOTO YCKOPEHUS OT BpEMEHH MoKa3aHa Ha rpaduke. B RS >
. L1214 ph6 g 1101t¢C
KaKOi MOMEHT BPEMEHH BEIMYMHA (MOJyJIb) TAHI€HIIMAIBHOTO YCKOpe- o[ | T [ [\[ / B0
HUS TOYKH Ha KPAKo JFCKA JOCTUTHET MaKCUMAIBHOM BETMYNHBI? EERAZEEE
a) 1lc; 0) 6 ; B) 5¢; r) 4c;
4. KouTtponbpHoe 3aganue. /[Ba aucka MOTYT BpaliaTrbcst BOKPYT 00IIen Ol m,R,
BEpPTUKaNIBHOII ocu. BepxHuii auck ¢ Mmaccoit My u paguycom R; Bpamancs ¢ o,
YIJIOBOM CKOPOCTBIO (W = () U yIal Ha HIDXKHUIM JUCK, UIMEBIINI Maccy M, =2my, ‘)R ®,
Q'| My, I\

pamuyc R, =2 R, u BpamaBmmiicss B IpOTUBOIOJIOKHYIO CTOPOHY C BABOE
OombIIel YTII0BOM CKOPOCThIO W, = 2W. Jlucku cnunatorces. PaccuuTaiite Ha OCHOBaHHHM TpHBeE-

JICHHBIX JaHHBIX MX OOIIYIO YIIIOBYIO CKOPOCTh M YKa)KUTE NMPABUIBHBIA OTBET:

a) W; 6) 70y9; B)5wW9; 1) 95 1) W9; e) 35 k) &5 3)w3; n)

170/9; x) 5W/3; n) 7W5; M) IIPaBHJIBHOIO OTBETA HET (IIPUBEIMTE €T0);

5. KonTponbHoe 3ananue. [lokosmascsa yacTuia xHUBET 10 pacnaaa Bpems At. HenmonBukHbIM Ha-
OsrofaTenb B 1a00paTOPHOI cucTeMe OTCYeTa 3aMETHII, YTO TaKasl )K€ 4aCTHIIA, JIETAIIAs C OTpoM-
HOW CKOpOCTBIO, pacragach CIycTs Bpems 3At mociie oopazoBanusl. OnpeaeanTe U yKaxxure, yemy
paBHA PEIATUBUCTCKAS IOJHAS SJHEPIHsI OTOM YaCTHLIBI, €CIIU €€ JHEPrus IOKOs paBHA

Enox =6 8Kk ?

a) 12u/lx; 0) 9 u/lx; B) 6v3 B, 1) 54HJIK; o) 18u/Ix; e) 27 u]lx;

) HeT NPaBHJIBHOTO OTBETA,
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6. KonrponbHoe 3amanue. MneansHbli a3 copepmaet npomuece 1 - 2 —» 3, u3o-

OpakeHHBIN Ha guarpamme P-V,rae Po =4p;, Vo =2V;, V3=3V}, p = 10°a,
V; =1 sutp. 3a BpeMs 3TOro MpoLecca BHYTPEHHSS SJHEPrus ra3a yMEHbIIACTCs Ha h

BenununHy 150 /x. Kakoe Temio momydaer ra3 3a Bpems nporecca 1 - 2 - 3? UNERE
a) 150/x; ©6) 200/Tx; B) 250/x; 1) 300/x; n) 350/x; e) 400/x; x) 450Ix;
3) IPYroi OTBET;

7. KontponbHoe 3amanne. CTep:keHb, W300paXEHHBIN Ha HIDKHEM PHU- T
CYHKE, COCTOMT U3 Tpex yacteil A, B u C u3 pa3HbIX MaTepuaaoB OAHO-

ro ceuenus. Ha BepxHem pucynke n3o0paxeH rpaduk 3aBUCUMOCTH N
TEMIEPaTypbl BHYTPU CTEPKHSI T OT KOOPAMHATHI B YCTAHOBUBILIEMCS
TEIIOBOM IpOIiecce. =i
PaccunraiiTe Ha OCHOBaHUM TaHHBIX U3 rpadrika BO CKOJBKO pa3 OTIH-
yaeTcs caMblil OOJBIION U caMblil MaJIeHbKHI K03 PUIIMEHT Ternonpo- 04 B C X
BOJIHOCTH U3 TPEX MATEPHAIIOB &y 3B , & | ! ! |

Ty

Ilepeyenb KOHTPOJILHBIX 3aIaHMIl ¥ (MJIH) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nereHnun OIIK-2 (koHTposMpyemblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-2.3)

1. KonTtpounbHslii Boripoc. MimeeTcst MeTaimmndeckuil CTep>keHb, KOTOPBI MOKHO
MOJIBECUTH 3a KPIOUOK Ha KOHIIE. JINHEHKHU 1O pyKOi HET, HO UMEIOTCS Yachl.
[Ipennoxure nporenypy onpeaeieHus AJINHbI CTEPKHS C IOMOIIbIO UMEIOIIHX-
cst yacoB. O0OCHYHTE NMPENTIOKEHHYIO ITPOLEeaypY (GOpMyJiaMH, O3BOJSIOIIMMHU BEIYUCIUTD TPE-
OyeMyIo JUTMHY CTepPIKHS.

2. KontponbHslii Bonpoc. Ha 0601 koneca co criuiiamu 1 Ha 0001 CIUIOITHOTO
JIMCKa TOTO ke paauyca R u Toif ’xe Maccsl M HaMOTaHBI HEBECOMBIE HUTH, K
KOTOPBIM MPHUKPEIJICHbI OIMHAKOBBIE TPY3bl Maccoii M. M koneco, 1 TUCK MO-
I'YT BpaIlaThCs BOKPYT TOPHU3OHTAIBHOM 3aKPEIICHHOW OCH CUMMETpuH 0e3
TPEHUs U MEPBOHAYAIBHO MOKOSATCS, @ TPy3bl HAXOAATCS Ha OJJMHAKOBOH BBI-
cote h Hajg monom. OueHnTe, Kakoii U3 rpy30B ObICTpee YIaJeT Ha MO MOCIIe
Hayvana JBwkeHuss. OTBeT 000CHYHTE C MOMOIIBI0 (PHU3NIECKUX 3aKOHOB U

dbopmyit.

3 KonTpoasHsIil Bonpoc. HekoTopoe Komrm4ecTBo ra3a ciaeayeT MepeBeCTH U3 COCTOSIHUS C J1aBlie-
HUEM p; 1 00beMOM V1 B COCTOSIHHE C AaBIICHUEM p =2p; u ¢ 00beMoM Vo = 2V, DTO MOKHO
ClieNaTh UCTONb3ysl (KOMOMHHUPYS) TOJbKO JIBAa 00PATUMBIX IPOIIECCa M3 YSThIPEX MEePEUHCIICH-
HBIX: M30TEPMUYECKUNA, 1300apUUIEeCKHii, N30XOpUUECKUi 1 aguadaTrueckuii npoueccsl. Heo6xo-
MO HaWTH TaKyl0 KOMOMHAIIMIO U3 JIBYX MEPEYHCICHHBIX MIPOIIECCOB, YTOOHI ra3 B pe3yabTare
3THUX JIByX MPOILIECCOB MEPEHIEN U3 HAYaIbHOTO B KOHEYHOE COCTOSTHUE, COBEPILUB MPU 3TOM Hau-
OosbITyro padoTy. M3noxxkute cBO€ MHEHHE O TOM, Kakasi KOMOMHAITUS TTPOIIECCOB OyIeT yI0BIIe-
TBOPATH TaHHOMY ycJI0BUI0. OTBET 000CHYITE C MOMOUIBIO (PU3NUECKUX 3aKOHOB U (hOpMyI1, U30-
Opa3uB BHIOPaHHYIO KOMOMHAITMIO MTPOIIECCOB HA tuarpamme P — V.

4. KontpoasHblil Bopoc. B Tpyoky U-06pa3sHoro manomeTtpa,
COEIMHEHHOTO C COCYJIOM, 3aJIUTa KUIKOCTh C HEM3BECTHOM MJIOTHOCTHIO
Py - [I09TOMY MOYKHO H3MEPHTH Pa3HOCTh YPOBHEH N jkuakocTu B
MaHOMETPE, HO HEJb3s1 ONPEIEIIUTh Pa3HOCTh IaBICHUN Ap =p, gh
BHYTpH U BHE cocyna. C momomibio Hacoca H M0HO 3akayaTh B cocyn
BO31yX moJ O6onbmuM aaBneHueM. C moMomibio kpana K MoxkHO OBICTpO
BBIITYCTUTh 3aKa4aHHbINA BO3ayX. TepmoMeTrp T MO3BOJISIET TOUHO OIpe-
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JEUTh TEMIIEPATypy BO3yXa B cocyze. MI3BeCTHO, UTO TOKa3aTellb afinadaThl Bo3ayxa y=1,4, a
atMocdepHOe JIaBJICHUE PABHO P,y - [IPEAIOKUTE IPOLIEYPY ONPEeIEHHUS IIIOTHOCTH P, HEU3-

BECTHOM UAKOCTH C TIOMOIIbIO TaHHBIX U3MEPUTENIBHBIX MPUOOPOB. OOOCHYHTE IPEITOKEHHYIO
nporenypy Gopmynamu, HO3BOJSIOMIMMHU BEIYUCIUTD TPEOYEMBIil pe3ysbTar.

5. KonTponsusrii Borpoc. IIpu 20° C motHOCTs Bojbl papHa =1000kr/mM®, mIoTHOCTH 11070~
HeuyHoro macia = 925kr/m®, miotHoCTh HepTr =830 Kr/M°%, IIOTHOCTH STHIOBOTO CIIUPTa

= 789 «kr/m°. TeM He MeHee, Gonee ETKUii CIIUPT pacTBOPSETCS B BOJIE, a 60JIee TAKENbIe MACTIO U

HE(Th BCIUIBIBAIOT HAa IOBEPXHOCTh BOJIbI. BBICKaXXUTE CBOE CY)XJIEHHE O TOM, Kakue (pu3ndecKue
3aKOHBI IIPUBOJIAT K STOMY pe3ylbTary. MI3MeHeHne Kakux BeJIHMYMH B 3TUX 3aKOHAX HAJIO0 MPUHSATH
BO BHUMaHHE U TIOYEMY?

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 3aIaHMil ¥ (MJIH) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-1.1)

1. KoHTposibHOH 3afaHKe. DIEKTPUUECKOE M0JIE CO3aHO TOUCUHBIMU 3apsiaa- q q, 2
MU Ch ¥ Cp. Ecin 0 = —Q, G = +(,a pacCTosiHUE MEX]y 3apsaMH U OT Cp 10 @1 o L lc
touku C paBHO @, TO BEKTOP HANPSHKEHHOCTHU MOt B Touke C OPHEHTUPOBAH B a d ¢4 3
HarpapJICHUH ... a)l; 06)2; B)3;, 71)4; n)pasen0

2. KontponpHoii 3aganue. Jlana cucreMa TOYeUHBIX 3apsiIoB B BAKyyMe
1 3aMKHYTBIE IOBEPXHOCTH S, S,, S; u S,. Uepes kakyro noBepx-

HOCTh TIOTOK BEKTOPA HAMPSKEHHOCTHU 3JIEKTPOCTATUUCCKOTO OIS,
CO3IaHHOTO ATHMH 3apsJIaMH, paBEeH —2q/ £y

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

3. KonrtponbHoii 3a1anue. Ha pucyHke nmokasassl
SKBUITOTEHIMAJIBHBIE JINHUU 3JIEKTPOCTATUYECKOTO MOJIS U
3Ha4YeHUs NOTeHIMana Ha HUX. CBOOOIHBIN AJIEKTPOH,
MMOKOWBIIIUINCS TIEPBOHAYAIBHO B TOUKe P, ykazaHHOH Ha
PUCYHKE, HAUHET JABUIAThCS B HAIIPABJICHUU!

a)A;, ©0)B;, BC 1) D

58 4 3B2B1B | -1B-2B-3B-4B-5B

4. KonTtponbHoii 3ananue. K xonny “B” nepBoHauanbHO HE3apsHKEHHOTO Me-
Jd  TanmMuecKkoro CTepHs MOJIHECIH MOJIOKUTEIIbHBIN TOUeUHbIN 3apsy +(, o-

CJIC YEero MO CTEPIKHIO PACHIPECIIUIICS HHIYIUPOBAHHBIN 3apsi/ (CM. pUCYHOK).

KakuMm ctaHeT COOTHOIIEHNE MEX Ty OTCHITHATIAMH MPOTHUBOIOJIOXKHBIX KOH-

((

N ¢
([ /7

B
A Bakyym B

I[0B CTEPIKHS:
a) A <@  0) pa > @B B) Po =@p T) BCE MHIYIIUPOBAHHBIC 3aPsIbl HIMEIOT OJIHH 3HAK

5. KontposnbHoii 3aganue. UUCI0 CHIIOBBIX JTMHUHN DJIEKTPOCTATUYECKOTO IO,

MIOKa3aHHBIX Ha PUCYHKE, IPOMOPIIMOHAIBLHO BeJTHUUHE HanpsokéHHocTH E aToro . €4 A € g
nons. Jluauu E nepnenauKynsapHbl K IUIOCKOM rpanune Ab pasaena nByx oqHo- > —>—
POHBIX IUDIEKTPHUECKUX CPEJI C TUBNIEKTPUIECKMMH POHUIIAEMOCTSMH €1 U €2, ——> Z
CoracHo pucyHKY (BbIOEpHTE TPAaBUIIBHOE YTBEPKICHHUE): L
a) eole; = 2;  0) yKka3aHHBII HA PUCYHKE BUJ IMHHI E HEBO3MOXKEH, A 72
~ \\5 =
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B) Ha rpanuie Ab oOpasyercst ABOIHOI AIEKTPUYECKUI CII0i U3 CBA3AHHOTO 3apsja, IPUIEM CyM-
MapHBIN 3apsizi TOTO €0 MOJIOKUTEIICH,

r) Ha rpanune Ab oOpa3yercst IBOWHOM dIIEKTPUUECKHIA CIIOW U3 CBSI3aHHOTO 3apsia, IPHYEM CyM-
MapHBII 3apsizi TOTO €10 OTPULIATEIICH.

6. KontposnpHoii 3aganue. Tok |, TeKymuii mo mpoBOAHUKY MEHSIETCSI CO BpeMEHeM

10 3aKOHY, M300pakEHHOMY Ha puc.l. YKaxuTe, [0 KAKOMY 3aKOHY OyIeT 1
MEHATHCA CO BpEMEHEM
0 0 0 0 t
BeJIMYMHA JKOyieBa Tera Q, 0
; p ; BBIICISIONIETOCs B IPOBOIHHUKE: Puc.1
0 0 0 0
a) 0) B) r)

7. KoHTponbHOU 3aaHue. YKaKUTE ypaBHEHHE, BbIpaxaroliee TeopeMy I'aycca a1 MarHUTHOTO

moms: a) §BB =, 1 ; 6) §Bdl =yl w) §Bdi =0; 1) § BE=0;

8. KoHTponbHOI1 3a1aHue. 3aMKHYTBIM KOHTYP OXBaThIBAaeT MMPOBOJIHUKH C TOKa-

I
MU |1, |2, I3 u 14. HanmpaBnenne 06xoa KOHTYpa ¥ HapaBJICHHS] TOKOB TIOKA3aHbI 2 1k
Ha PUCYHKe. YKKHUTE, 4eMy paBHA IUPKYISAIUS BEKTOPA UHIYKIIMA MAaTHUTHOTO L |, ar
TOJISI TIO TOMY KOHTYpY, AeNEHHAS HA MATHUTHYIO MTOCTOSIHHYIO 4) Bdl / My g\)
a) 1+l oH 3+, 6) -l4-1>-13-14 B) l1-1o+13-14 F) -l4+lo-l3+ 4 obxon

9. KonrtpospHoii 3aganue. CMemaHHbIN My40K 3JIEKTPOHOB U MOJIOKHUTEIHHO 3a-
PSPKEHHBIX HOHOB BOJIOPO/A, IBHXKYIIMXCS B INIOCKOCTU PUCYHKA C OJJUHAKOBOU CKOPOCTBIO, Blle-
TaeT B MacC-CIEKTPOMETPE B MEPIEHIUKYISIPHOE MarHUTHOE T0JI€, UHIYKIIUSI KOTOPOr'o HaIpasJie-
Ha 32 TIOCKOCTh PUCYHKA. [10 KaKMM TPaeKTOPHUSIM JIBIKYTCS YaCTHIBI B 3TOM T10Jie (BIOEpHUTE
NPaBUJIBHBIN PUCYHOK):

a) : )MOHI:I 6) ! W B) | !
nyyokK: @B nVIOK. > \¥B
! My40K; y yHoK My4oK, )

I
i ANEKTPOHbI 1 SNEKTPOHbI VOHBI 1 VOHbI

SNEKTPOHbI r) ANEKTPOHLI

10. KonTpomapHoii 3ananue. PsgomM ¢ 6ecCKOHEUHBIM

MIPSIMBIM TIPOBOJTHUKOM C TOKOM |1 pacmoyioxkeH Kpy- |74 [ 14 1
rOBOM BUTOK C TOKOM . YKaxkuTe npaBUiIbHOE MO- O O _O _O__
JI0KEHHE BUTKA C TOKOM, B KOTOPOE OH OyJIeT MOBO- I 1> 1 1
pavunBaThCs MO JEHCTBUEM MAaTHUTHBIX CHIL: a) 6) B) r
11.KonTtposnbHoii 3a1anue. B anekTpruueckoM KonedaTeaIbHOM KOHTYpPE C R c
UHAYKTUBHOCTBIO L, émkocThio C 1 pe3ucropoM R mpoucxonsT coOcTBEHHBIE ﬁ,}]
3aTyXarolue JICKTPUIECKUE KOJIeOaHHsI C YaCTOTOU M B ¢ KO3(PPUIIMEHTOM v

saryxanus . Eciu Benmuunny émkoctu C yBeTHUNTH MPU HEU3MEHHBIX BeianuuHax R u L, To (BbI-
OepuTe MPaBUIBHOE YTBEPIKICHHUE):

a) ® yMeHbIIaeTcs, B He MEeHseTcs; 0) ® yMeHbInaercs, B pacTeT; B) M PacTeT, [ He MeHseTCs,
) ® HE MEHACTCS, 3 yMEHBINACTCS,  J) O PACTeT, B yMEHBINACTCS,  €) O HE MEHseTCs, 3 pacTer;

12. KonTposabHoii 3ananue.BeiOepure nmpaBmiibHy0 GOpMyITy HUKIHYECKON R ¢
YacTOTHI ® TPH PE30HAHCE TOKA B KOHTYpPE, N300paKECHHOM Ha PUCYHKE m :80 cos oot

L [ R
) =i 9 \[c )JLC; 1)
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1 R 1Y (RY
EE o
LC 2L LC 2L
13. KonTpoawsHoii 3amanue. Beroepure npaBUiIbHOE PacTONOKEHUE TUAMa30HOB JIEKTPOMAarHuT-
HBIX BOJIH 8 NOpsIOKe YObl8AHUSA YaACMOMbl U3TYYEHUS.
a) yIBTPAKOPOTKHE PaJHOBOJIHBI, BUIUMBIN CBET, HH(PpaKpacHOE U3IyIEHUE, MUKPOBOIHOBBII
JIAana3oH;
0) omnTHYecKHii AMana3oH, HHPPaKPaCHbIH Arana3oH, MUKPOBOJIHOBBIN auama3oH, Y KB-auamason;
B) HH(paKpacHOE M3IIydeHHUE, ONITHYSCKHI IUAa30H, yIbTpaduoIeTOBOE N3TyUCHHE, PEHTI€HOB-
CKO€ U3JIy4YCHHE;

I) PEHTIeHOBCKOE M3IIy4eHHUE, ONTHYCCKHUI IUAIa3oH, yIbTpaduoIeTOBOE N3TyUCHHE, MUKPOBOJI-
HOBBIN THAIla30H;

IlepeyeHb KOHTPOJILHBIX 3aIaHMIl ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyemMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-1.2)

1. KonrponbHoii 3ananne.[1o 6eckoHEYHO JTUHHOMY M OY€Hb TOHKOMY
HWIMHAPUYECKOMY MPSIMOMY IMPOBOJTY C OJJMHAKOBOM BO BCEX TOUKAX
IJIOTHOCTBIO O = CONSt pacnpeaeseH IeKTpuueckuii 3apsaa. Ha pacctosHuu I oT ocu mpoBojia Be-
JIMYVHA HAIPSKCHHOCTH SJICKTPUUCCKOTI'O IOJIA, CO3JaHHOI'O0 O9TUM 3apAJ0M, paBHA E. Ecan u3me-
PUTH BEJTMUUHY HANPSHDKEHHOCTH OIS HA PACCTOSIHUU 2 OT OCH IIPOBOJIA, TO OHA OKAXKETCsI paB-
HOM: a) El4; 0) EI2; B) 2F; r) 4E;

1) Ui OECKOHEYHOTO IPOBO/Ia HAMIPSHKECHHOCTh OJIMHAKOBA Ha JIIOOOM yJalieHuu I U paBHa £

r
m++++++T++++++,

2. KonrtponbHoii 3aganne.BOIM31 MOBEpXHOCTH 3aKPEIIICHHOT'O HEMOIBUYKHOTO
miapa, o MOBEPXHOCTU KOTOPOTO PABHOMEPHO PaCIpeIeNICH dIEKTPUIECKHI +q"
3apsiy +(, IepBOHAYAILHO MMOKOMIACh CBOOOHAS YaCTHUIAa ¢ MACCOW M H ¢ To- .m 0T
JIOKUTEIBHBIM 3apS0M. Y JATUBIIUCH MO/ IEMCTBUEM JIEKTPUUECKUX CUJII CO
CTOPOHBI IIapa Ha OECKOHEYHOE PACCTOSHUE, YaCTHIIA TPHOOPETAET CKOPOCTh, paBHYyto V. [Tomyuu-
T€ U YKaXXUTE MPABUIHHOE BBIPAXKEHUE /IJIs1 pacueTa BeJIMYUHBI 3apsiaa (' 4aCTUILIbL:

8mE,mV°R . 47, MV°R 2rmE, VR, 4TE R | 87E,R . 27E,R |

a) ; ©) , B) ;1) > X) =, ©) =
q q q gnmv gqmv gqmv

) Ipyroi OTBET;

o
\4
—

3. KortponsHoii 3ananue. J[Ba 0THOPOIHBIX UJIWH/PA U3 OJMHAKOBOTO MaTepuaia
IIOAKJITKOUYCHBI HapaJ'IJIeJ'H:HO K I/ICTO‘-IHI/IKy IIOCTOAHHOI'O HaHpH)KeHI/IH. qTO MO>XHO CKa-
3aTh O COOTHOIICHUH MEXIY BETUYMHAMU TJIOTHOCTEH TOKA B IUJIMHPE A U B IIWJIHH-
npe B?

a) a<ig 0) jn=1s B) Ja> s I) UCXOJIs U3 PUCYHKA, HEJIb3s CKa-

3aTh OIpeaeIeHHO (HaI0 3HATh TOYHOE COOTHOIIEHUE MEX/Ty JUTHHON U IUIOMIAIbI0 IIMIHHIPA).

4. KontponwHoii 3ananue. [1o 1BymM nmapaniebHbIM MPSMBIM OCCKOHEYHBIM - s
MPOBOJIHUKAM TEKYT TOKH OJIMHAKOBOM BEJIMUMHBI | Tak, Kak MOKa3aHO Ha pU- 0 b
*
cyHke. UeMy paBHa MHYKIIMSI MATHUTHOTO TI0JIsI, CO3JaHHOTO ATUMH TOKaMH B b ]
- - + -

tTouke O Ha OJIMHAKOBBIX PacCTOSHUAX D OT 000MX MPOBOJHHUKOB!

aB=tl. gp=tl. pHp=tl, yp=tl. Hp-Hl. yg=Hl. 4o

4b 2b b 47 2mb 7b
5. KonTtposnbHoii 3a1anue. 3aMKHYTBIN KOHTYP OXBaThIBAET MPSMBIE TPO- I /‘\ 7
f
BOJHUKH C TOKaMH |1, |2, I3 1 14. DTOT KOHTYp, HanpaByeHHe ero 00xoa u 4 2

/ obxoa I
\

O
A D
1

L
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HaIIpaBJICHUS TOKOB YKa3aHbl HA PUCYHKE. YKaXKUTE, €My paBHA LIUPKYJIALUA BEKTOPA UHIYKLIUH

MarHUTHOTO I10JI I10 ’TOMY KOHTYpY, JCJIEHHAs HA MAarHUTHYIO IIOCTOSTHHYIO Sﬁ Bdl / My :

a) 11-1o-13-14 6) -l +l o+l 3+, B) [1-15-213-2l4 F) -l4+lo+213+2l 4 ,I[) [1+15+213+214 e) -11-15-213-214

6. KonrposnbHoii 3aganue. Tok | B mpsMomM O€CKOHEYHOM MTPOBOTHUKE TEUET MPO-
THUB OCH Z. DIICKTPOH C 3apsi/IOM -e, HaXOISIINICS Ha OCH Y Ha paccTosiHuu b ot 1
Hayvaja koopauHat O, IBUKETCSI CO CKOPOCTHIO V. B IPOTUBOIOJIOKHOM HaIlpaB-
JeHuH (CM. pUCYHOK). UeMy paBHA MPOEKIMs Ha OCh Y MAarHUTHOM CHIIBI, ICHCT-
BYIOLIEH Ha 3JIEKTPOH CO CTOPOHBI TOKA:!
Hoelv Hoelv Hoelv

V= 0BT DR T

elv
r) F, =_—u20nb n) F, =0

7. KonTponsHoit 3a1anue. JINHHE HHAYKIEE B 0XHOPOJHOr0 MArHUTHOTO TOJIS Mep-
NCHIUKYJIIPHBI KPYTOBOMY 3aMKHYTOMY TPOBOJISAIIEMY KOHTYPY (cM. pucyHOK). Bemnu-

unHa B MeHseTcs co BpeMeHeM t 1o 3akony B = B, — B[, rne [ —nonoxurensHas

KOHCTaHTa. [Ipy 3TOM B KOHTYpE BO3HUKAET TOK, BEJIMYUHA KOTOPOI'O U3MEHSIETCS CO i, ‘1' ¢ \l' lg
BpeMeHeM { 110 3aKOHY ...... ¥ KOTOPBIH HAalpaBleH ...... (BpIOCpHTE TPABUIIBHOE YT-

Bepxkaenue, rae C, u C, — HonoXKUTeNbHbIE KOHCTAHTBI):

a) | =C,-C, [, mo uacoBoii cTpenke; 0) | =C,-C, 1, npoTuB 4acoBol CTpENKY;

B) | =C,, mo gacoBoii cTperke; r) | =C,, mpoTHB 4acoBOil CTPEIKH;

n) | =C, [, mo gacoBoii cTpenke; e) | =C, [, npoTuB 9acoBoii CTpeiKH;

8. KonrponbHoii 3aganue. [Ipu pazomkayToM Kitoue “K” nukimmdeckas BHikyym ™

4acTOTa COOCTBEHHBIX 3aTYXAIOIIUX KOJeOaHUH B KOHTYpe, H300pakeH- +g A *+29
b 2b

HOM Ha PUCYHKE, OIpEEIach IapaMeTpaMu ®, = ZI/ JLC u B=R/2L. L
Kirou “K” 3amMkHynu.

Bri0epure npaBmiibHy0 HOpMyITy HUKINYECKOH YaCTOTBHI COOCTBEHHBIX 3aTyXalOIUX KoJie-
0aHuil B JTaHHOM KOHTYpE IOCJIe 3aMbIKaHUs KITI0Ya!

D @i O -F w @28 e -aps 0 w1687 o) Jal -2

TUBHBIM conpoTuBiieHreM R, émkocThio C M MHIYKTUBHOCTHIO L, n300pa-
)I(eHHBIﬁ Ha pI/ICYHKe, BKJIFOYCH ITOCJICA0BATCIIBHO UCTOYHUK HepeMeHHOI‘O

TOKa C aMIUTUTYJIOU €, U € TAKOH 4aCTOTOM 0, YTO aMILIMTYy/Ja NaJeHHs HANPSKEHUs Ha KOHJIEH-

9. KonTponbHoii 3aianue. B anexktpuueckuii koiaeOaTeabHbI KOHTYP C aK- R C
[ e

carope C mocTUraeT MakCUMaJibHOM pe30HAHCHOM Ben4uHbl. EMKOCTh C TIEpEMEHHOT0 KOHJICH-
caTopa yBeNWYWIH B 2 paza. UTo HaJo caenath ¢ mapaMeTpaMu KOHTYpa, YTOOBI PE30HAHCHOE YBe-
JMYEHUE aMIUIUTY bl TaJIeHUs HAMPsDHKEHUS Ha KOHJEHCATOpe Mo-TMpekHeMY HaOII04aoCh pU TOH
K€ 4acTOTE '

a)u R,u L yBennuutsh B 2 pasa, 0) R yBennuuth, a L yMeHbIIUTE B 2 pasa;

B) L yBennunth, a R yMeHbIIUTE B 2 pasa; r)u R,u L ymeHbmuTh B 2 pasa;

1) OOJIbIIIE HUYETO HE MEHSTh; ¢) HeT MPaBUJIBHOTO OTBETA;

10. KonTpoawsHoii 3aganue. HanmpskeHHOCTh MAarHUTHOTO TOJIS TIFIOCKOM 3JIEKTPO- z

MarHUTHOW BoHBI HMeeT Bug H =k H, cos(a)t + Kk X) . Torga HanpsikeHHOCTH E g 7 v
>
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- =

NIEKTPUYECKOTO OJIst 3TOW BOJHBI uMeeT BUL (i, | ,K — OpTHI IeKapTOBOI CHCTEMBI KOOPIUHAT):
a) -] E,coqwt+kXx); 6) kE,cowt+kX; B) -k E,coqwt+kX);
) JE, COS( wt +k X) ;) HET IMPaBUJIBHOTO OTBETA,

Ilepeyenb KOHTPOJILHBIX 3aIaHMI ¥ (MJIH) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nerennun OIIK-1 (koHTpoMpyemMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-1.3)

1. KonrtpoubHblii Boripoc. Ha yenMHEHHBIN MeTauInyecKui map pajuyca a Io-

MEILIECH OJIOKUTENBbHBIN 3apsn +q. [llap okpyxkaroT 1Byms IEpBOHAYAIBLHO HE3a-

PSKEHHBIMU TOHKMMH METaJNIMYEeCKUMU chpepamu ¢ paauycamu by u b, . Mexay b r%
BCEMH MTPOBOJHUKAMH M CHapYyXH BHEIIHEN cdeprl —BakyyM. [1epBblii sxcnepu-

MEHTATOp YTBEPKIAET, YTO 3aMKHYTAasi METAJZINYECKAsl IOBEPXHOCTh DKPAHUPYET
NIEKTPOCTATUIECKOE TI0JIE, U TIOATOMY BHE MIEPBOiA, a TeM OoJiee BHE BTOpoi cepsl (pu r >b, )
I10JIE OTCYTCTBYET. BTOpOi1 KCIIEpUMEHTATOP HE COTTIACEH C HUM, M CYUTAET, YTO BEINYMHBI I10-
TEHIMaJIa U HAIPSYKEHHOCTH JIEKTPOCTATUYECKOTO MO BO BCEX TOYKAX BHE METaJlJIa COBIAIAIOT C
BEJIMYMHAMU JJIs II0JI1 TOUEYHOTro 3apsijaa (, a B ueHTpe mapa O 1 HanpsKEHHOCTh U TOTEHIIMAT
paBHBI HYJII0. BpICKaXkuTe CBOE MHEHHE O TOM, KTO U3 HUX IpaB. Eciau oHM 00a He mpaBbl, TO Mpe.-
JIOXKHTE CBOE MPEACTABICHUE O TOM, KAKUM JTOJDKHO OBITH T10JI€ B YKa3aHHOM Ha PUCYHKE Cllydae.
Hapucyiite KapTUHY CHIIOBBIX JIMHHUM ITOJIS U YKa)KUTE BEIMYNHY HAIIPSDKEHHOCTH M ITOTCHIMATIA B
TOYKax r =0, a<r<b, b<r<b, u r>h,

2. KonTtponbHsblil Bonpoc. [IpaBuibHO 1 H300paXKeHbl TUHUH HAPSYKEHHO- v 4 4 4 g
cti E 3JIEKTPOCTATHUYECKOTO IMOJIS B IUIOCKOM 3apsKEHHOM KOHJIEHCATOpE? =1 0 1 ]
Ecnu na, To 4eMy paBHa UPKYIISIHS BEKTOpa E MO MPSMOYTOJIbHOMY KOH- v _""_""”i‘_"é""
TYypY, U300pakeHHOMY Ha PUCYHKE IITPUXOBOW JIMHUEH, U HE HApYILIAET JIH

HOJTy9ICHHBIN PE3yJIbTAT TeOpeMy O HHUPKYIsiuu E ? Eciii HeT — TO Kak MPaBUIIbHO HAPUCOBATH
auaud E ? OTBET 000CHOBATH M MOATBEPIUTH (YOPMYIIAMH.

<=

3. KonrtponsHslil Bonpoc. B skcnepuMenTe nepBoHavaabHO He3apsi- \weTann

JKeHHBIN MeTayundyeckuil ctepkeHb ACB moaHOCAT K 3apsyKEHHOMY " B
teny (1). [Tocie atoro crepskenp pazaenstoT Ha aBe yactd AC u CB, A ¢
KOTOPBIC Pa3eNSIOT, M IEPEHOCAT pa3/ieieHHbIC YaCTH Ha OYCHb 2) MeTann \ MeTann
OoJIbIIIOE yIaJICHUE OT 3apsHKEHHOTO Tena (2). BeickaxkuTe cBoe MHe- P!' +C Cl' B

HHUE O TOM, KaKOH JT0JKHA OBITh pa3HOCTh MOTEHIIMATOB ¢ — g B

Toykax A ¥ B Ha KOHIIaX CTEpXKHs /0 pa3nesieHus (BEpXHUI PUCYHOK) M MOCIE pa3eICHUs U Tie-
pemertieHust (HKHAN pUCYHOK). OnpeneuTe MPUIHHbI BO3MOYXKHOTO U3MEHEHHUS BETMYHHBI
bp —0g WM OTCYTCTBUS 3TOr0 U3MeHeHus. OTBeT 000cHyTe (U3MUECKUMU 3aKOHAMU U TIPUHIIN-

ImaMu.

4. KoHTpONBHBIN BOMPOC. IKCTIEPUMEHTATOP MPOTSHYI JIBa TOHKHX I1a- T 7
paJuIeNBHBIX MTPOBOJIA HA MAJIOM PAacCTOSIHUM | JIpyr OT npyra u mpomycka- [
€T 110 IPOBO/IaM TOKH B pa3HbIX HANPaABJICHUSIX, KaK MOKAa3aHO Ha PUCYHKE, | I

cuuTad, 4TO pasHOHAIIPABJICHHBIC ITPOBOJHUKHU C PA3HOHAIIPABJICHHBIMU

TOKaMH MIPUTSHYTCS IPYT K APYTY U MOXKHO, 3HASI UX MACCY M CHITY IPUTSDKCHHS, HAUTH BpeMs, 3a
KOTOPOE MPOBOJHUKN COMKHYTCSI M TOKH UCYE3HYT. BRICKaKUTE CBOE CYKACHHE O MPABOTE UITU
OIMMOOYHOCTH 3aKITIOUEHUS dKcniepuMeHTaTopa. OO0CHYITE CBOM BBIBOJIBI C IIOMOIIBIO (pr3nye-
CKUX 3aKOHOB, U C MOMOIIBIO (pOpMYJT ONpeienuTe BEIMUUHY U HAIPaBJICHUE CUJI, IEHCTBYIOIIUX
Ha eJIMHHITY JUTMHBI TPOBOTHUKOB.
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5. KonTponbsslii Bonpoc. Ha rinaakoi ropu30HTalIbHON OBEPXHOCTH 7 7
PSAOM JIKAT J1Ba OJMHAKOBBIX BUTKA C OJIMHAKOBBIMU 10 BEJIUYNHE U ® ©
10 HANpaBJICHUIO TOKaMu |. BeIckakuTe cBoe MHEHHE O TOM, KakK OyxyT
B3aMMO/JICHICTBOBATh JIPYT C JPYTOM 3TH TOKH: IEHCTBYIOT JIM MEXIY
HUMH CHJIBI IPUTSDKEHHS ? OTTAIKUBAHU? CHIIBI B3aMMOJICHCTBHS paBHBI HYNI0? OTBET HE00X0-
JUMO 00OCHOBATh C TTOMOIIBIO (PU3UYECKUX 3aKOHOB U (popmyi.

6. KontpounbHslii Boripoc. [lepreHauKynsipHO TJIaIKOi TOpU30HTATBHON
TUTOCKOCTH CO3JIaHO MEPIEeHINKYISIPHO HAMPaBICHHOE HEOJHOPOIHOE Mar-
HHUTHOE TI0JI€ C HHAYKIUEH B, BeJIMYMHA KOTOPOM BO3pacTaeT, Kak MoKasa-
HO Ha PUCYHKE. DKCIEPUMEHTATOP TOJIKHYJI KEJIE3HOE KOJIBIIO C PAInyCOM I
U C Maccoil m B o0acTh 0oJiee CHIIBHOTO MOJIs C HAYallbHOM CKOPOCTBIO V(, YTOOBI BBISICHUTH, YTO

NIPOM30MIET C ABMKEHHEM KOJIbIIA B abHEHIeM. Ero mHTEepecyer, 4To OyneT naibiie mpoucxo-
JUTH CO CKOPOCTHIO KOJIbIIA: OyJET OHA BO3PACTaTh, YMEHBINATHCS WIIH HE U3MEHUTCS U Oy/eT Jin
TIPY ATOM BBIACTIATHCS TETUIO, €CITU TPEHHE KOJIBIA O TUIOCKOCTh OTCYTCTBYET. M3II0KUTE CBOE
MHEHHE O TOM, 4YTO 6y,Z[GT MNPOUCXOJUTH C KOJIBIIOM IMPU ABHUIKCHUU U O6OCHyﬁT€ CBOH BBIBOJbI C
MOMOIIBIO (PU3UYECKUX 3aKOHOB, MPUHIIUIIOB U (pOpMYII.

7. KoHTpOoJIbHBIN BOTIPOC. 3aMKHYTYIO HAKOPOTKO KaTylIKy-cojeHoua u3 N BUTKOB

napasuienabHoi muHusAM B . Kak onpenenuts npoTeKIinii mpu 3TOM 4epe3 KaTymiky s
3apsaa? Yemy oH Oynet paBeH? OTBET 000CHOBATh U MOJATBEPAUTH (DOPMYIIaMHU.

BUTKOB

(== B
. ==\ B
C COIMPOTUBJICHUEM Rwu C ITOIIIaAbKO OAHOT'O BUTKA S_]_, OCb KOTOpOU ICPBOHAYAIb~ ——
_ ==
HO GBIJIa HarrpaBJICHA ICPIICHAUKYIAPHO JIMHUAM WHAYKITUN B IIOCTOsSIHHOI'O Mar- _C;)w
HHUTHOT'O IT1OJIA (CM. pﬂcyHOK), MMOBOPAYMBAIOT TAK, YTO OChb KaTYIIKHW CTAHOBUTCA Cﬁﬁ
==
>N
1

IMepeyeHb KOHTPOJILHBIX 3aIaHUI U (HJIM) BONTPOCOB /1JIsl OLIEHKH C()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-2 (KoHTpoHpyeMblii HHANKATOP A0cTHKeHUs1 komneTreHun OITK-2.1)

1. KonTtponbsHo# 3ananue. B cpene, 3apsmkeHHOM paBHOMEPHO C
IUIOTHOCTBIO 3JIEKTPUUECKOTO 3apsiaa 2 K.H/ M® , IpOBEICHBI YeThIpe
cepuyeckue 3aMKHYTbIE IOBEpXHOCTU S, S,, S; u S, ¢ 00mum

LIEHTPOM U ¢ paguycamu I, =1m, r,=2m, ,=3mu r, =4 m co-
OTBETCTBEHHO. YeMy paBHO OTHOIIEHUE D, / @, TIOTOKOB BEKTOpa
HAIpPSKEHHOCTH JIEKTPOCTaTHYECKOTO MOJIS Yepe3 MMOBEPXHOCTH S,

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

2. KoHTponbHOI 3ananue. Metannnyeckas INIaCTUHKA BHECEHA B OJTHOPOIHOE Metan)  Bakyym
JNEKTPUYECKOE TTOJIE ¢ HANPSYKEHHOCTHIO £ ¥ Ha HEl NOSABIIAECTCS HHAYLUPOBAH-
o o o r H
HBIN SJIEKTPUYECKHI 3apsil, TOKa3aHHBIM Ha pucyHke. Kakum Oyzner rpaduk 3aBu- C E
CUMOCTH BEIUYHMHBI HANIPSHKEHHOCTH DJIEKTPUUECKOTO MOJISA B 3aBUCUMOCTH OT KO- F
OpJMHATHI X! o+ X
X1 X2
E E E E £
I X ’ TN X ’ /_/ x =7 «x TN—
0 X1 Xp 0 X4 Xp 0 X1 Xo 0 X1 Xy 0 X.1 )'(2
a) 9) B) r) n)

3. KonTponwsHoit 3amanue. Ha pucyHke mokasaHsl TUHAU BeKTOpa D anekTpuueckoit D
WHIYKIUHU 3JIEKTPOCTATUUECKOTO MOJIsl B OJIHOPOIHOM cpesie. Y KaXKUTe BEpHOE /
COOTHOIIEHUE MEXKIY TUIOTHOCTHIO SHEPTUU W TaKoro MoJisl B Toukax A u B: ~A ‘B
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a) Wa > Wg; 0) Wa =Wsg; B) Wa < Wg; I') HEJOCTATOYHO JAHHBIX

4. KonTponbHo# 3ananue. Hependarupucrckas yacTHIa € JJIEKTPUIECKUM
3apsioM (] JBHXKETCS C TIOCTOSIHHOM CKOPOCTBIO V BIIOJIb MPAMOM JIMHUU. B
KaKo# U3 yKa3aHHBIX HA PUCYHKE TOYEK, HAXOIAIIMXCS HA OJITMHAKOBOM pac- .
CTOSIHUM OT TOUKH O TOJI0KEHUs YaCTUILIbl, BETUYMHA HHAYKIIUY CO3TAHHOTO 1
e€ IBM)KEHHUEM MarHUTHOTO MOJIsl OyJIeT UMETh HaUMEHbIIIee 3HAYCHHE!

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

1) B TOUKe 5

[Yer]

Qy
[&)]

Qe

5. KonTtponbHoii 3ananue. [1-o6pa3nas pamka pacrosoxeHa B TOPH30HTaNb-

HOW IIJIOCKOCTH, HE HUMEET CONTPOTUBIICHUS U HAXOTUTCS B TIOCTOSHHOM O]1- QB <_l mR 83
HOPOJHOM MAarHUTHOM I0JI€, IMHUM UHAYKIUU B KoToporo nepneHauky- v
JISIPHBI K TUIOCKOCTH PaMKH U HAIIPABJICHBI 32 IIJIOCKOCTh pUCyHKA. I1o pamke

0e3 TPEeHUsI MOXKET JIBUT'aThCs TIOTIepevHast epekiIaiHa ¢ Maccoid M, JUIMHO# | 1 conpoTuBIeHHEM
R. IlepexnaanHy TONKHYJIM BJIEBO C HAYAJIILHOM CKOPOCThIO V. [Ipn 3TOM 10 3aMKHYTOMY KOHTYpY,
00pa30BaHHOMY PaMKOIl U NepekIanHON Oy/IeT MpoTeKaTh HHIYKIIMOHHBIN TOK, BETMUYNHA KOTO-

POrO CO BPEMEHEM ....... U KOTOPBI 00TEKAET KOHTYP ....... (BrIOEpHUTE MTPABUIIBHOE YTBEPIKIC-
HUE):

a) YMEHBIIIAETCA .... TI0 YACOBOMW CTPEJIKE; 0) yMEHbIIAETCH ... ... MPOTUB YaCOBOW CTPEJIKH;
B) BO3pacTaer ...... 10 YaCOBOM CTPEIIKE; T) BO3PACTaeT ...... NPOTHB YaCOBOW CTPEJIKH;

1) HE U3MEHSIETCS ... [10 YaCOBOM CTpENIKe;  €) He U3MEHSETCS ...... IPOTUB YaCOBOMW CTPEJIKH;

6. KonTponbHoii 3ananue. Bennunaa nHAYKIIME MarHUTHOTO ToJst B
MEXy ITOJIFOCAMH HaYMHAET PABHOMEPHO pacTu co BpemeHeM. [Ipu N ( \ E
3TOM (BBIOEPUTE MPABMIIBHOE YTBEPKACHUE):

a) BO3HMKAeT 3JIEKTPUYECKOE MOJIe, CHIIOBBIC IMHUH KOTOPOTO 00Pa3yroT KPyrH ¢ OChIO, COBIIA-
JAIOLLEH € OCBIO IJIEKTPOMAarHuTa

Wy

0) BO3HHKAET 3JICKTPUYECKOE MOJIe, CUJIOBBIC JTMHUU KOTOPOT'O MapauiebHbI JTUHUSIM B
B) BO3HHKAET JJICKTPUIECKOE MOJIC, CUIIOBBIC IMHUK KOTOPOTO HAMPABJICHBI [0 PaHycaM OT OCH
DJIEKTPOMArHuTa

—

r) B Cllydae paBHOMEPHOTO pocTa B anekrpudeckoe mosie BO3HUKATh HE MOXKET

IMepeyeHb KOHTPOJILHBIX 3aIaHUI U (HJIM) BONTPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-2 (koHTpoupyeMblit HHANKATOP A0cTHKeHUs1 komneTeHun OITK-2.2)

1. KonTposbHOi 3a1aHKe. DIEeKTPOCTaTUYECKOE 110JI€ CO3JaHO ABYMs BaKyyM
OJIMHAKOBBIMH 110 3HaKy 3apsaamu +g u +20. Ykaxure GopMmyiy, no ko-  +q A +2(
TOPOM ClieAyeT BBIYUCIUTD MUIOTHOCTh SHEPTUM TAKOTO MOJISI B TOUKE A, b 2b
HaxoJsIeics Ha paccTostHUU D ot 3apsina +q Ha paccrostaum u 2D ot 3apsiga +2Q (M. pUCYHOK):
2 2 2 2 2
q q q q q
AWy S O) Wy = B) Wy S T) Wy, S ) Wy = ———;
h1287e b " B4rPe b’ A 32rP¢ b’ A 16Pe b’ " 8rPe b’
2. KoHTponbHOI 3a1anue. B HEKOTOPO# 3aMKHYTON HEnH
N 20 5 30M - 40mM p
CYILECTBYET y4acTOK, COCTOSIIIUI U3 TPEX PE3UCTOPOB, 4»4: I | } i
COEIMHEHHBIX I0CIIEN0BATENbHO. B TOUKax coennHeHus ®-2B ©=5B
A
pe3uctopoB A u C U3BECTHBI HOTEHIIMAIBI @, U Q. (CM. pHC.). ©
Pa3zHOCTh MOTEHIMANOB @ -(, PaBHA... a) —4,2B; 0) 7B; B) —/ B; r) 4,2B;
3. KontponsHoii 3ananue. Ha pucynke n3o0paxeHsl ceUeHHUs BYX I1a- I ! 1
1 1 2
a & b c ® d
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napaiCIbHbIX HpHMOHHHeﬁHBIX JJIMHHBIX MPOBOAHWKOB C OAHOHAIIPABJICHHBIMU TOKaMU, NIPpUYCM
|, =2l ,. Uagykuus B MarHuTHOrO 1mojist 3TUX TOKOB PaBHA HYJIO B HEKOTOPOH TOUYKE y4acTKa!

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

4. KontponbHoii 3aanue. Ha pucyHke rmoka3aHbl IHHUHA BEKTOPA HAMPSIKEH- YW
HocTh H MarHuTHOTO IOJIS Ha IUIOCKOW IPAaHULIE ABYX OJHOPOIHBIX MarHeTu- K, ~ n V 7, T
KOB C MarHUTHBIMH [POHUIIAEMOCTSIMA W1 =3 U Up = 2.1IpoeKiuu 310ro Bek- .~ 757~ 7«
TOpa Ha HOPMAJILHOE HAINpaBJIEHHWE N K TPaHUIIE C pa3HbIX CTOPOH OT rpaHullbl "~ V" H, ~
paBHbl H1, 1 Hy,. TOkM NpOBOAMMOCTH Ha TPAHUIE CPEJl OTCYTCTBYIOT. Uemy

paBHa BenuuuHa Hop, eciu Hip =4 A/m?

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

5. KontponbHoii 3aganue. [1o 3aMKHyTOMY IpOBOSIIEMY KOHTYPY T€UET
TOK, BEJINYMHA KOTOPOT'O MEHSETCS CO BPEMEHEM t, Kak [T0OKa3aHOo Ha rpa-
¢uke. Onpenennure U yKaKuTe BEIMYMHY MHAYKTUBHOCTH KOHTYpa, €N
Bo3HHKatommas B HeM D/1C caMOMHIyKIIMK UMeeT Belnuuny 2 B:

a)1l'm; 6)2Tw;, B)3Im; r)4l'm; n)6lH, e)8Im, x)12TH;

6. KontponbHoii 3ananue. s 3JeKTpu4ecKoro KojaebaTeTbHOro KOHTypa
n300pakeH rpaduk COOCTBEHHBIX 3aTyXalOIINX KOJIeOaHUH AIIEKTpHUYe-
CKOTO0 3apsi/ia Ha KOH/IEHCAaTOpe, ONMCHIBAEMbII YpaBHEHUEM

q (t) = A)e_t/ f Sin(co1 t+ (p) (cm. pucyHok). OnpenenuTe BEIMYHHY JIoTa-

pudMUIEcKOro IeKpeMeHTa 3aTyxaHus kojebanuit O (orapudm oTHoIIE-
HUSI QMITIUTY (bl B HAYAJIBHBIH MOMEHT BPEMEHH K aMITIUTYJE Yepes3 Ie-
puon): a)0,25; 6)1; B)0,333; r)0,167; n)O0,5; e) 0,667;

7. KontposbHo#l 3ananue. Bennunna ammunty bl Bektopa [ToiHTHHTra 371€KTpPOMarHUTHON BOJIHBI,
pacrpocTpansiouieiics B BakyyMme, paBHa J,,, =1 JIx/M°c. UssectHo, uto &, =8,85[10Y ®/m;

Uy =1,257(110° Tu/™m . BennuuHa aMILTUTY bl HAMPSKEHHOCTH MarHUTHOTO TIOJIS 3TOM BOJHBI paB-

Ha:  a) 2,65010° Akt; 6) 377 AM; B) 1AM; 1) 6,64010° Al; x) 19,4 Ah;
€) HET MPaBHJILHOI'O OTBETA;

IMepeyeHb KOHTPOJILHBIX 3aIaHUI U (HMJIM) BONPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-2 (koHTpoupyeMblii HHANKATOP A0cTHKeHUs1 komneTreHun OITK-2.3)

1. KoutponbHslii Boripoc. CBOOOHAS MOJIsIpHAs MOJIEKYJIa OKa3ajach BO BHEUTHEM OJHOPOJIHOM
AJIIEKTPUUYECKOM T0JI€, CUIIOBBIE JIMHUU KOTOPOTO MEPIEHIUKYISIPHBI OCH Z, U TIOBEPHYJIACh TAK, UTO

€€ EeKTPUYECKUI TUTIOIBHBIA MOMEHT MIPUHSI BBIPAKEHUE Py = —iPy + Jpg, [I€ Po — MOJTOKHUTEIb-
Hasi KOHCTAaHTa, a i ¥ | — OPTHI ICKAPTOBOM CUCTEMbI KoopAHHAT. OOBSICHUTE, KaK OyAyT Halpas-

JICHBI CUJIOBBIC TMHUY (JIMHUU HANPSDKEHHOCTH E ), HAPHUCYITE STH JIMHUU HA IIOCKOCTH X, YKa-
KHUTE UX HANPABJICHUE U 3alUIINTE BRIPAKEHHE U1 OTEHIMAaIa JAHHOTO MO KaK (PyHKIMH KO-
opauHaT. HanpskeHHOCTh 10JI1 UMEET BEJIMYUHY E; .

2. KonTponbHblii Bonpoc. Mex 1y MIacTHH IJIOCKOT0 KOHIAEHCATOPa, MOIKIIOUYEHHOTO K c
MCTOYHUKY nocTosHHON DJIC £, HaX0aUIICSa OJTHOPOAHBIN AUAIIEKTPUK C AUIIEKTpUYE- c
CKOM MPOHUIIAEMOCTHIO €. [Ipr 3TOM EMKOCTH TaKOTO 3aIoIHeHHOTO KoHAeHcatopa Obua — C L)
paBHa C. BeickaxuTe CBOE MHEHUE O TOM, OYAET JIM TUIIEKTPUK BBITATKUBATHCS JIIEKTPH-
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YEeCKMMHU CHJIAaMH U3 KOHJICHCATOpa WM HET, U KaKylo paboTy HaJ0 COBEPILINTh, YTOOBI yIAINTh
TURIIEKTPUK U3 KoHJleHcaTopa? OTBeT 000CHOBATH C MOMOIIbIO (PM3HUECKUX 3aKOHOB U MPUBECTH
dbopmymy ass Takoil paboThl, BEIpaXEHHYIO Yepe3 BenuuuHbl &€, C U €.

3. Kontponsnslii Bonpoc. [1o neHTpanbHoi xuiie paanyca a mpsMoro KOakCHaaIbHOTO Kabems Te-
4ér TOK |. Takoii ke TOK | Teyer 1o BHENIHEMY IHIIMHAPHUIEeCKOMY ciioko (“crakany”) paauyca b
HaBcTpeuy. Hapucyiite rpaduk 3aBUCMMOCTH HANPSHKEHHOCTH TOJISE H , CO3JaHHOTO 3TUMH TOKa-
MU, OT pacCTOsiHUS I' 10 ocH Kabenst. OTBeT 000CHOBATh U MOATBEPAUTH POPMYIaMH.

4. KontponbHbIi Boipoc. Ha ¢peppoMarHuTHBIN TOPOUIATBEHBIN CEPICUYHUK U3
MatepHajia ¢ MarHUTHON MPOHULIAEMOCTHIO L PAaBHOMEPHO HaMOoTaHbl N BUTKOB
IPOBOJIA, 10 KOTOPOMY TeueT NOCTOSIHHBIN TOK |. Bo3HUKaloIiee B cepiedHuKe
MarHUTHOE I10JIe UMEET BABOE MEHBIIYIO BETMUYMHY HANpPSHKEHHOCTH, YeM He00-
XOJMMO JJIs OIIbITa. DKCIIEPUMEHTATOP CUUTAET, UTO JUI YBEIUUCHUSI HAIIPSKEeH-
HOCTH MarHUTHOTO IOJIsi BHYTPU OOMOTKH B 2 pa3a HE0OX0AUMO YBEIHUUTh U
YHCJI0 BUTKOB OOMOTKH, U TOK, IPOTEKAIOIIMI 110 OOMOTKE B JIBa pa3a, a TaKXKe HaMOTaTh IIPOBOJL
Ha TaKoi e 1o Gpopme U pazMepam CepACYHHK, HO CACTaHHbII U3 MaTepuala C BIBOE MEHbIIEH
MarHUTHOM MPOHULAEMOCTbI0. M35105KUTE CBOE MHEHME O ITPABOTE MIIM OLIMOOYHOCTH BBIBOAA IKC-
nepumenTaropa. CBoi OTBET 00OCHYHTE C MOMOIIBbIO (PU3MUECKUX 3aKOHOB U MOATBEpAUTE POp-
MYyJIaMHU.

5. KontponbHbIii Boripoc. /[Ba skciepuMeHTaTopa pacCyX1at0T O TOM, KaK MOYKET
U3MEHATHCA BeTMYMHA 6 Jorapu(MHUUecKoro AeKpeMeHTa 3aTyXaHHsl COOCTBEH-
HBIX JJIEKTPUYECKUX KOJIeOaHUN B KOHTYpE, U300paKEHHOM Ha PUCYHKE, TJI¢ BEIH-
YUHBI EMKOCTH KoHJleHcaTopa C U MHIYKTUBHOCTH KaTylKku L ¢ukcupoBaHsl, a
COIPOTHUBIIEHUE peocTaTa R MOXKHO M3MEHSTH B JOOBIX Mpeaenax 0< R<« . [lepBblil axciepuMeH-
TAaTOp CUUTACT, UTO BCIIMYMNHA 0 HE MOXET IMMPEBLICUTH HCKOTOPOI'0 3HAYCHU, 4 BTOpOI>'I YBEPCH B
TOM, 4YTO BCJINYHUHA 0 MeHseTCA HCOTrpaHU4YCHHO U JOCTUTACT BCIINYNHDBI =0 npu R = . BrICKa-
JKUTE CBOE MHEHHE O TOM, KTO U3 HUX IIPaB WU HE MpaB, 1 000CHYNHTE CBOI BBIBOJ, MOJIY4UB (Hop-
MYy JJisl IPeesioB U3MEHEHUs BeanurHa 6. MoxeT iu 6 cTaTh paBHOM O€CKOHEUHOCTH, U €CIIU
J1a, TO MPpU KakoM 3HaueHuu conpotusieHus R? Hapucyiite npubnusurensHelil rpaduk 3aBUcHMO-
cti 6 oT R

4 cemecTp

IMepeyeHb KOHTPOJILHBIX 3aIaHUI U (HMJIM) BONTPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-1 (KoHTpoHpyeMblit HHANKATOP A0cTHKeHUs1 komnereHun OITK-1.1)

1. KonTponbHoe 3aanne. MOHOXpOMATHYECKUH CBET C JJIMHOW BOJTHBI
A pacmpocTpaHsieTCs B CTEKIIE C MoKa3areneM npeiomiaeHus N=1,5u
najaeT HOpMaJbHO Ha TOHKYIO BO3AYLIHYIO ITPOPE3b-TIPOCIONKY TOJI-
muHbl d. YcnoBreM HHTEPHEPEHIIMOHHOTO MAKCUMYMa JJIsi OTPAXKEHHO-
r'0 OT Ipope3u cBeta OyaeT (BbIOepHTe MPaBUIIbHBIN OTBET, €CIH M — I1e-
JI0€ YHUCIIO).

a) 2dn=2m\; 6) 2d=(m+Y2)A; B)2d=2mA; 1) 2dn=mh;
m) 2dn=(2m+)A; ) d=(m+Y2)A; x) 2dn=(m+Y 2)A;

a) I I
2. KontposbHoe 3a- 6)

nanue. Ha nudpak-
[IUOHHYIO PEIIETKY P o

agaeT MOHOXpOMa- 0

VAL AL
d BO3AYyX §
# CTekno «~ N~ )

” 7

A~

I

0
I r)
/h . ULl :
4] 0
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THYECKU cBeT. [IpaBrIIbHONM KapTUHOW pacupeesIeHuss HHTCHCUBHOCTH | CBETa, IIPOLLIE/IIETO 3a
pELIETKY, OT yIJia OTKJIOHEHUs (0 OT HAIpaBJICHHs aJaloIIero cBera Oyner (BbIOepHTe MpaBHiIb-
HBII PHCYHOK):

3. KonrtponbHoe 3a1anue. Ha myTu jiyda eCTECTBEHHOT'O CBETa C UH-
TEHCUBHOCTBIO |, YCTaHOBJICHBI IBE IUNIACTUHKU U3 TypMainHa. [locne 0

NPOXOXKJICHHS TUTACTUHKU 1 CBET MOJHOCTHIO IJIOCKOTIOISIPU30BaH 1
(cm.pucyHok). [TnacTuHka 2 BHa4aje yCTaHOBJICHA TaK, YTO HE IPO-

nmyckaeT cBeta. Ha kakoii yroi ¢ Hajio mociie 3TOro MOBEPHYTh OCh

O'O' BTOpOI# IIACTHHKH 2 BOKPYT HAIIPABJICHUS PACTIPOCTPAHCHUS |
Jyda CBETa, YTOObI OHA CTalla MPOITYCKATh CBET C MUHTCHCUBHOCTBIO

l5=1¢/47 a) mHa 30° 6) Ha 45° B) na 60°

4. KouTponbpHoe 3agaHue. AOCOIIOTHO YEpHOE Teo uMeno GopMy mapa. 3aTeM ero

00beM YMEHBIIWIIH B 8 pa3, yMEHBIIIMB pa3Mep TUaMeTpa B 2 pasa, a TeMIieparypy T g &
yBeNnu4uiIn B 2 pasza. OnpeennTe, BO CKOJIbKO pa3 U3MEHUIIACh BEJIMYMHA SHEPTHU " v
TEIJIOBOTO U3JIyYCHUS, NCITYCKAEMOr'0 TAHHBIM TEJIOM 10 BCEM HAIMpPABJICHUSM 32 €11~ 3 1,
HHILy BPEMCHH:

a) yMeHbInuiIach B 16pa3; 0) yMeHbIIHIACh B 8 pas; B) YMEHBIIHIACH B 4 pa3a,;

') YMEHBIIWIACH B 2 pa3a; 1) He U3MCHUJIACH, €) yBeJIMUuIach B 2 pasa;

’K) yBeJIMUWIIach B 4 paza;  3) yBelIMuHIIach B 8pa3; M) yBenuumiaach B 16 pas;

5. KontponbHoe 3aganue. BeiOepute npaBuiibHbIN TpaduK 3aBUCKIMOCTH MaKCUMAJIbHO BO3MOXK-
HOM BEIMYMHBI CKOPOCTH V BBIOMTOrO U3 METalla dJICKTPOHA OT BENHYUHBI dHepruu [y, nanaro-

niero Ha Metayu potoHa npu Gororddexre:
a)v 6)10 B)) v r)to A)40 e)4v
/ Ee E¢ /E¢ Eo Eo Eo

6. KonrponbHoe 3amanne. ['paduku 3aBUCUMOCTH MaKCUMaJIbHO BO3MOYKHOU
KWHETHYECKOW YHEPTUHU AIIEKTPOHOB, BRIOUTHIX U3 ABYX MeTayuioB “1” u “2”, or
YacTOTHI V MaJaromuX (POTOHOB UMEIOT BUJ, N300paKEHHBIN HA PUCYHKE.
Bri6epute npaBuibHOE yTBEPKICHUE!

a) yroJ1 HakJioHa 000HX rpaMKOB K OCH V ISl Pa3HBIX METAJIOB JI0JIKEH ObITh Pa3InIHbIM;
0) must moOBIX MeTayioB “1” u “2” rpaduKu T0JKHBI COBIAAThH

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

r) paboTa BbIXO/a JIEKTPOHa U3 MeTayiia “1” MeHblie, 4eM u3 meramuia “2”

7. KontponbHoe 3ananue. @orons! “1” ¢ AMuHOM BOTHBI A TAAI0T HA 3
MOKOSIIIUKCS JIEKTPOH. B pe3yibTaTe KOMITOHOBCKOTO PACCESTHUS Ta-

KHX (POTOHOB OT 3JEKTPOHA pazneTatorcs ¢potonsl “2”, “3” u “4” ¢

JUTMHAMM BOJIH A2, A3 M A4 COOTBETCTBEHHO (CM. prcyHOK). HaumeHb- 1

LIYI0 JUINHY BOJHBI A uMeeT (GoToH (1 GOTOHBI): LS e PP
a)l; 0)2; B) 3; r) 4; n) lu2; e)lu 4, 4 SNeKTpoH

) BCe (POTOHBI UMEIOT OJMHAKOBYIO A;

8. KoHTponbHOe 3a1aHie. DKCIEPUMEHTAIBHO OMPEaesisis KOOPANHATY X MHKpPOUYACTHIIbI JOOUBa-
I0TCS IPE/IENIBHO TOYHOTO U3MEPEHHUs, IPH KOTOpoM e€ HeonpeaeneHHocTs Ay X — 0. ITpu aTom
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HEOIPEEIEHHOCTh BEIMYMHBI IPOEKIMH UMITYJIbCA JAHHOM YaCTHUIILI Ha OCh X (YKAKUTE IPaBUIIb-
Hoe yTBepkaeHue, rae 7 =1,05510 34 Mk 3):

1) TouHOCTH n3Mepenust A X — O Henmb3st JOOUTHCS B IPUHIUIIE,

9. KontposbHoe 3aganne. Ha pucyHke cxemMaTu4ecku u300paskeHbl
CTallOHApHBIE OPOHUTHI aTOMa BOJIOPOIa coriacHo Mojenu bopa, a Takxke
YCIIOBHO U300paKE€HBI IEPEXO/IbI AJIEKTPOHA C OJHOM CTAIIMOHAPHON OPOUTHI
Ha JIPYTYIO, COMTPOBOXK/IAIOIINECS UCITyCKaHueM (OTOHA. DTH MEePEXObl
Jal0T criekTpanbHble cepuu Jlalimana, banemepa, [lamena u T.11.
Haubonpiemy umMmybcy UcIymieHHOro ¢porona B cepun Jlaiimana
COOTBETCTBYET CIIECYIOLINNA MEPEXO/T U3 TEX, UTO MPUBEACHBI HA PUCYHKE:

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

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

10.KontponsHoe 3ananue. Ilepexox snekTpoHa ¢ 60pOBCKOil OPOUTHI C TJTaBHBIM KBAaHTOBBIM YHC-
JIOM N Ha OpOUTY C TIIaBHBIM KBAaHTOBBIM YHCJIOM N’ B aTOME BOJIOPOJa COOTBETCTBYET JTMHUH OJ1-
HOHM M3 CHEKTPaJbHBIX cepuil m3mydenus. [Ipu sTom mepexogy N=o — N'=2 COOTBETCTBYET
CIIe/TyIOLIasi IJIMHA BOJIHBI U3JTydeHus A (BBIOCpUTE TPaBHIIBHBII OTBET):

a) MUHUMaJIbHast A B cepuu Jlaiimana, 0) MuHHUMalbHas A B cepuu banbMmepa;
B) MUHUMaJIbHas A B cepuu [lamieHa,; r) MaKkcuMasbHast A B cepuu JlaiimaHa,
1) MakcuMajbHas A B cepun baibmepa; ¢) MakcumaibHas A B cepun [lameHa,;

11. KonTpoarsHoe 3a7anue. MUKpodacTuiia ¢ MacCol m HaxOJUTCS B OJTHOMEPHOM MOTEHIIHAIIb-
HOU siIMe, UMesl MOTeHIInalIbHY0 dHepruto U =K G / 2,rae K =const, u MOXET UMETH TOJIBLKO JIHC-
KPETHBIE Pa3pelICHHbIE 3HaUeHus dHepruu Eq, rae N—riaBHoe kBaHTOBOE uncio. C pocToM uuc-
1a N pacCTOSHHE MEXJy COCEIHUMH pa3pelleHHbIMU ypoBHsIMH dHeprun A E = E 4 — E,, (yka-

KHUTE BEPHOE YTBEPIKICHUE):
a) CTPEMUTCS K HYJIIO; 0) HE U3MEHSETCS; B) YMCHBIIACTCH, I) yBEIIMYUBACTCS,
1) YBEJIUUMBACTCS U CTPEMHUTCS K HEKOTOPOMY MPECTy;  €) YMEHBIIIAETCS U CTPEMHUTCS K HYJIIO;

12. KontposibHoe 3ajaHue. B pesynpTaTe sIepHBIX paclajoB HCIYCKAROTCS 4acTUIbBL 1) a-
M3JIY4CHHUs C MACCOH My ; 2) -usinyuenus ¢ Maccoil My; 3) y-usiyderus ¢ Maccoil M, ; 4) Heltpo-

HBI ¢ Maccon M,. Hamo paccTaBuTh Macchl YacTHIl JaHHBIX M3JIyY€HUN B MOPsAKEe BO3pacTaHUsA
(yKaxxuTe OTBET): a)m<m<m<rg; 0)m<m<m<rg; B M<m<m<m;
r)my<rrB<m]<re; H)my<nk<rr&<rn; e)nh<rrb<m/<rﬂ;

K) My <M< m< g, 3)m<n<mn<rg;

Ilepeyenb KOHTPOJILHBIX 3aIaHMi ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyemMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-1.2)

1. KontposbHoe 3aaanue. TodeuHbl HCTOUHUK MOHOXPOMAaTHYECKOTO CBETA
C IJTMHOM BOJIHBI A HaXOAMTCA HA PACCTOSIHUM @ OT HEMPO3pauHOil MIOCKOM
IIperpajibl ¢ IpOpPE3aHHBIM B HEM KPYIJIBIM OTBEPCTUEM pajuyca . 3a mperpa-
JIOM Ha TaKOM € PAacCCTOSTHUM a@ YCTaHOBJIEH MapajuiebHbIN el skpaH. [Ipu
ATOM PACCTOSIHUE & MMEET HAUOOJIBIUIYI0O BO3MOKHYI0 BeJIHYMHY /IS TOTO,
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4yT100bI B Touke O sKpana (Jiexariei, Kak U HCTOYHUK CBeTa S, Ha OCH OTBEPCTHS) HAOJI0aIICs
T (HPaKITMOHHBIA MUHUMYM OCBelleHHOCTH. UToObI B Touke O Habmro1a1cs cocenHuid nudpakiu-
OHHBII MAKCUMYM MEHBIIIET0 TOPSIKA, JJIUHY BOJHBI MOHOXPOMAaTHYECKOT'O CBETA HAaJ0: a) yBe-
nunTh B 4pa3a; 0) yBeIMUHTH B 2pa3a; ) YBEIWYHTh B /2 pas;

I) YMEHBIIUTH B 4 pasa; J1) yMEHBIIUTH B 2 pa3a; €) yMEHBIIUTH B /2 pa3;

2. KontponbHoe 3aganne. ['paduk 3aBUCHIMOCTH MaKCUMAIIBHO BO3MOKHOTO =
3HAYCHUs KUHETUYECKON SHEPTUH JIEKTPOHA, BRIOUTOTO U3 METAJlIa, OT YacTo-

TBI V TIAIAIONIMX (OTOHOB M300paXkeH Ha pucyHke. [locrosHayto [Inanka Hano

ucKath o popmyie:

a) h=arctga; ©6) h=ctga; B) h=tga/2; r)apyras Gpopmyna;

3. KonTposnbHoe 3ananue. Ha oBEpXHOCTH T€Na HOPMATBHO MAKAKOT POTOHBL A~~~ ~~[NGEpKano
MOHOXPOMAaTHYECKOTI'0 JIA3€PHOTO U3IYYCHHUS C JJIMHOM BOJHBI A, AEUCTBYS HA  ~~~~s

o 7\"\/\/\/\/\/\>
mowanky AS  cunoii F. Ckonbko dorono AN monazgaer Ha 9Ty IIOWAAKY L~y
3a Bpems At, eciiu Teo 3epKaJIbHO OTpakaeT BCE MaIaroliee Ha Hero u3iyde- ISOAAAAN
Hue (YKaxute npaBuibHyr0 Gopmyiy, rae h —mnocrosinnas [lnanka): AN
2) F/]At . 6) FAAL | . ) FAAt . 1) 2hFAAL x) 2F AAt - o) hFAAt C %) hFAt ;
2h hAS h AS A

4. KoHTponbHOE 3aJaHue. Y CKOpEHHas Pa3HOCThIO MOTEHIMAIOB AQ 3apspKeHHAass MUKPOYACTHIIA C
Maccoi M 1ocie YCKOPEHUs: UMeeT BOJITHOBBIE CBOMCTBA, XapaKTEPU3yEMBIE TIMHOM BOJIHBI /1€
bpoitnst As. Ykaxkurte Gopmyiy, 0 KaKOW CIEAyeT BRIUUCIUTD BETUYNHY AICKTPUIECKOTO 3apsiia
Ia”HHOM yactuusl, eciiv h = 6,63- 16+ Jx-c —mocrosuuas I[lnanka:
A h? Yy 2%
6) 55 B) 5 n)
thAd) MAG Ay 2mAd A g mh2A¢

) HET MPaBUJILHOTO OTBETA,

As” 2n®
5 e) —2 H
2m thq) MAG Ay

5. KonTponbHoe 3aanue. DIEKTPOH € Maccoil M U ¢ OTPULIATEIbHBIM AIEKTPUUECKUM 3aps oM
—( oOpa3yeT OAHOAIEKTPOHHBIN aTOM BMECTE C SIIPOM, UMEIOLTUM Maccy M >> M U NOJ0XKUTEIb-

HBII 25eKTpryeckuii 3apsa +Q. Uemy paBHO OTHOIICHHE BEIUYHH (MOIYIIEH) |E1| / | E2| SHEpPruu

E anmekTpoHa, HaXOASIIEerocs B IEPBOM BO30YKIACHHOM COCTOSIHUH, U SHEPTUH £, 3IIeKTpOHa, Ha-
XOJISIIErocs Ha TPEThel OOPOBCKOM opOuTe (YKaXkKuTe MPaBUIIbHBIN OTBET):
a)4; 0)1,5 B3 12 18 225 x)4,5 3)9; wu)apyroii oTBeT;

6. KontponbHoe 3aiane. MUKpoyacTHiia ¢ MacCoil M HaXOAUTCS B OTHOMEPHON U
IPSAMOYTOJIbHOM MOTEHIIMAIbHON siME IIMPUHON L ¢ 6ECKOHEUHO BHICOKUMU CTEHKaMHU.
BonHOBBIE (QYHKITNH, ONMCHIBAIOIIUE JIBA PA3PEIICHHBIX COCTOSIHUS YaCTHUIIbl, UMEIOT

BU]I l]Jl( ) \/Esm? u Lpz( ) \/ESIHA'TTIX Bennuwnna (MOAyIb) pa3HOCTH 3Ha-

4yeHuit sHepruu A E dacTuIipl B 9THX COCTOSIHUSAX paBHA (YKaXKUTE MPABUIIbHBINA OTBET, 71

3

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

T[2h 3h? 5CH? TTeh% 9T[2h 121%h°%
55 0) > B 5 D> A 2 *) ————
2mL 2mlL 2mlL 2mlL 2mlL 2mlL

7. KoHTponbHOE 3a/jaHKe. YKaKUTe PABHIIbHYIO BelNMUMHy oTHOWeHns Eg/Ey snepruu tperbero

BO36y>KI[eHHOFO COCTOsIHHA HEKOTOPOro OJHOMEPHOI'0 KBAHTOBOI'O 'apMOHHUYCCKOro OCIHUIIIIATOPA
K SHCPruu nepBoro B036y)KI[CHHOFO COCTOSHMA DTOr0 OCHUILIATOpA.
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a)3; 0)14/9; B)2; 1)6; n)7/2; €)7/3; x)7/4; 3)5/2; wu)4d; K)apyroi orBer;

8. KonrponbHoe 3ananue. Ha pucyHke yka3aHbl Bce BO3MOXHbBIE OPUEHTALIUN BEK- A z

TOpa OPOUTAILHOI'O MArHUTHOI'O MOMEHTA 3JICKTPOHA, HAXOIALIErocsi B OJHON U3 3555 B
o m

5JIEKTPOHHBIX 1101000JI04€K aTOMa, OTHOCUTENIBHO OCH Z, HAIIPABJIICHHOH BIOJb JIU- 21,

HUH HWHAYKOHWH BHECITHETO MAarHuTHOT'O ITOJIA. quy paBHa BEJIMYHHA OTOI'0 BEKTOpa e

(Mg —marseToH bopa, onpenenuTe npaBUIbHBIN OTBET)? -HOE—

a) V15pg; 6) 4ug; B) 15u5/4; 1) V12ug; 1) V20pg; €) V30u5/2 :iﬁs:
_4“E_

9. KonrponbHoe 3ananue. O00109Ka MHOTOAJIEKTPOHHOTO aTOMa C TJIaBHBIM KBaH-

TOBBIM YHCJIOM N = 5 MOJHOCTHIO 3aII0JIHEHA 3JIeKTpoHaMu. B nmocnennel nonodonouke 3Toi 000-
JIOYKH ¢ MAaKCUMAaJIbHBIM 3HAY€HUEM OpOUTAIBHOIO KBAHTOBOTO YKciia HaxoauTcs N1 3J1eKTpOHOB,
a B npeanociennent nonodonouke — Ny 3JIEKTPOHOB. YKaXHUTe MPaBUIIbHYIO BEIHUNHY OTHOLICHHS

Nl/NZ:
) 4. 9. ) 5. 7. ) 16, ) 11. 13,
a) 1; 6)5, B)g, r) =; H)E’ e)g, x) 3; 3 = n 3, K L ) = c

10. KontponsHoe 3amanue. Ilepuoabl momypacnaja saep paguloaKTUBHBIX u30TOmoB “1” u “2”
paBHbI, cooTBeTCTBeHHO, T1 = 1¢ u T2 = 4 ¢c. B HauanpHbIil MOMEHT BpeMeHU top = O umcio suep
000MX U30TOMOB B 00pasiie ObUI0 0AMHAKOBO. ONpeaenuTe U YKaXUTe MPABIIBHYIO BETUYUHY OT-
nomenus N1/N; , roe N1 — gucno sigep nepBoro nzorona, a Ny — 9rciIo smep BTOPOro u30Torma co-
XPaHUBIIUXCS B 00pa3iie K MOMEHTY BpeMmeHu t = 4¢:

a)2; 6)exp(4); B)16; r)exp(-4);, m8; e)l, x) 14 3)exp3);, u)4 x)1/8;

n) 1/2; wm) 1/16; H) mpyroii oTBeT;
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11. KourponbHoe 3ananue. SIapo oxHoro u3 u3oronos ypana U g, MCHBITBIBAET TOCIEN0BATENb-

HO CHaJaja MpoIece 0-pacriaja, a 3aTeM Tporecc [3 —pacmaga u mpeBparnactces B apo (YKaxkuTe
NpaBUJIbHBIN OTBET):

a) Raé?; 0) Paéfl; B) Acggl; r) Pugi’s; 1) Thgg5; e) Thggl; XK) Paéfs;

Ilepeyenb KOHTPOJILHBIX 3aIaHUi ¥ (MJIM) BONPOCOB /1Jisl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nerennun OIIK-1 (koHTpoMpyemMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-1.3)

1. KonrtpoubHslii Boipoc. B AMEPHKAHCKAX yHHBEPCHTETAX IS A\ PIIC
WJUTIOCTPAIIMK BOJTHOBBIX CBOMCTB AJIEKTPOMArHUTHBIX BOJIH CTY- hQ% . mmhz
JIEHTaM Tpeiaraior ciaeayromuid npumep: “Koraa aBuarus co- /
I03HBIX BOWCK JieTelna Ha 60mbioM yaanenuu L ot 6epera Han
HIOBEPXHOCTBIO MOPS Ha OIpe/esieHHoi BbicoTe Ny, To panuonokaiuonnsie cranimu (PJIC) rep-
MaHCKHX BOWCK, CTOSIIMX Ha Oepery Ha BbicoTe hy Haj ypoBHEM MOps M M3JTyYaBIIUX dJICKTpOMAr-
HUTHBIE BOJIHBI C JITTMHOM BOJIHBI A, HE TIOJIy4aJId OTPA’KEHHBIN OT CaMOJIETOB CUTHAJI, YTO MO3BOJIS-
JI0 aBHAIUU OCCIPEISITCTBEHHO NIPOJIETaTh HaJl IMHUEH 000pOHBI Ha Oepery, u ObUIO OJTHOHW U3
IJIABHBIX MPUYMH MOOEIbI COI03HUKOB HaA (hammcTckoii ['epmanueit Bo 2-it MupoBoii Boiine.” 13-
JIO)KUTE CBOE€ MHEHHE O TOM, KaKHe 3aKOHbBI BOJTHOBOW ONTHKU MO3BOJISIOT CENIaTh TAKOH BBIBOJ,
Y, UCIIOJIb3YS ATU 3aKOHBI, ONPE/ICIIUTE BBICOTY N1, HAa KAKOM JTOJKHBI JIETETh CaMOJIeThl. BbICKaxu-
T€ TaKXXe CBOE MHEHHE O MOJO00HOM CUTYyalluu U IPUBEIUTE OOOCHOBAaHHBIE aPTyMEHTHI O €€ He-
BO3MOXHOCTH.

Mope

23.KonTtponpHblii Boripoc. Ha myTH 1miockoit MOHOXpOMAaTHUECKOM CBETOBOM A J
o o —_—
BOJIHBI C JUTMHOW A TTOMEIIAIOT HENPO3PAYHBIN TUCK IOCTATOYHO OOJIBIIOTO e ?\ 0

Y N
1 SKpaH
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nuamerpa d (cM. pucyHok). Ha ocu quicka B Touke O 9kpaHa, yCTaHOBICHHOTO 3a JIMCKOM, HA0JIIO-
JTAeTCSl TEMHOE MATHO. TpH 9KCIIEpUMEHTATOpa, OTBEYast Ha BOMPOC O TOM, UYTO OyJET MPOUCXOIUTh
C OCBEIIIEHHOCTHIO 3KpaHa B Touke 0 mMpu MOCTENeHHOM yMEHbIIIEHHH JrHaMeTpa aucka d 10 oYeHb
MaJIbIX pa3MepOB B JIOJU MUJJTUMETPA, BBICKA3bIBAIOT pa3InIHOe MHeHHE. [IepBbIii cunTaeT, 4To B
touke O Bce BpeMs OyeT HaOII01aThCsl TEMHOE TISITHO, TOCKOJIBKY 3Ta TOYKA HAXOJUTCS B 00JIaCTH
TeHu. BTopoii yBepeH, 4To 0CBEMIEHHOCTh B Touke O MpH MOCTeNneHHOM YMEHbIICHHH 0 HavyHET
NEPUOIUIECKU MCHSTHCS, U B Touke 0 OymeT HabIo1aThCss TO MAKCUMYM, TO MUHUMYM OCBEIICH-
HocTH. TpeTuii moaraet, 4To IpH MOCTEIIEHHOM YMEHBIIIEHUH JuamMeTpa npensatcTBus d ocse-
IeHHOCTh TOYKH O, 3aKPBITOI OT MPSMOrO TMOMAAaHUs CBETa, IIOCTEIIEHHO CTAHET TAKOM JKe, KaK U
IPH OTCYTCTBUH JHcKa. CpaBHUTE MX TOYKH 3PECHHUS U BBICKQKHTE CBOC CY)KICHHE O TOM, KTO H3
9KCIEPUMEHTATOPOB MPaB, 000CHOBAB CBOC MHEHHE C MTOMOIIIBIO (PU3HUUECKUX 3aKOHOB.

3. Konrtponsnslii Bonpoc. [Ipu nonave Ha aHO BakyyMHOTO (hOTORIIEMEHTa 00-
paTHOTO HaMpsKEHUs HanboJiee ObICTPhIE JIEKTPOHBI, BHIOUTHIE U3 KaTtoa ¢o-
TOHaMHU MOHOXPOMAaTHYECKOT0 YIbTPa(hroIeTOBOTO H3IIy4YeHHS C YaCTOTOH V,
IPOJIETAIOT TOJBKO IOJIOBUHY PACCTOSTHHS | MeX 1y KaToIOM U aHOIOM, ITOBO-
paumBas Ha3aj (cM. pucyHoK). Mcronb3ys 3akoHbl (oTod(hdEeKTa, 1 3HAS BEIH-
YUHY A,,,, PaOOTHI BBIX0JIa DJIEKTPOHOB U3 KaTO/a, ONPEIEIUTE BO CKOJIBKO pa3

HA/I0 YBEJIMYUTh YaCTOTY MAIAIOMIEr0 U3YYCHHsI, YTOOBI AIEKTPOHBI JOJETAIH JI0 aHOJA U aMIIep-
MeTp Hadall GUKCUPoBaTh GOTOTOK. OTBET 0OOCHOBATH

4. KOHTpOJBHBIN BONIPOC. DKCIEPUMEHTATOP MPEACTABIII TPA(UK 3aBUCUMOCTH U3IY-  yforuepn
4aTeNbHOUN CIIOCOOHOCTH a0COTIOTHO YEPHOTO Tella OT UKINIECKONW YacTOThI U3ITyde-
HUS © TPH JABYX Pa3IMYHBIX TEMIIeparypax. Beickaxute CBOE MHEHHUE O TOM, Ipa-
BUJILHO JIM HAPUCOBAH ATOT rpaduK, U €CIM OH HAPUCOBAH HEMPABUIHHO, TO T/IE CHE-
naHbl omOKu? OTBET 000CHOBATH M TIOJITBEPAUTh 3aKOHAMU U (hopMynamMu HU3HKH.

5. KoHTponbHbIi Bonpoc. J[Ba TOHKHMX MapajuleIbHbIX ITy4Ka aTOMOB BOJIO- 3
pOJ1a MOCIEI0BATEIIBHO BIETAIOT B OYEHb CUIIBHOE HEOJHOPOJHOE MATHUT- ‘s> ?
HOE 10J1€, JIMHUY UHAYKIIMY KOTOPOTO ITOKa3aHbl HA pUCyHKE. B nmepBom atombt H

IIy4YKE aTOMbI HAXOJATCSl B OCHOBHOM COCTOSIHUH, @ BO BTOPOM ITYYKE OHU

HaXOJATCS B IEPBOM BO30Y>KIAEHHOM COCTOSIHUU. BBICKa)xuTe CBO€ MHEHUE O TOM, YTO IIPOU30HJET
C IyYKaMH aTOMOB TOCJIE IIpoJieTa yepe3 MarHuTHoe mnose. O00CHYHTE CBOIl OTBET € TOMOIIBIO
HOIXOASAIMUX (PU3HYECKUX 3aKOHOB U popMyil. OLleHUTE BETMUUHY U3MEHEHUI, TPOUCXOAALIMX C
My4YKaMH U TIOATBEPANUTE CBOIO OLIEHKY (hOpMyIaMu.

IMepeyeHb KOHTPOJILHBIX 3aIaHUI ¥ (HJIM) BONPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nereniun OIK-21 (KoHTpoJMpyeMblii HHAMKATOP AocTH:KeHuss KomneTennuu OITK-2.1)

1. KonTtponbsHoe 3aanue. Ha TOHKYIO TUIEHKY U3 TPO3PAYHOTO MaTe- 6enbiii ceeT
pHaa ¢ mokasareyieM MpeIoMICHHs N, HaXOASIIYIOCS B BO3yXe, Majia- b l b vy ll’ Vo i i l
€T CcBepXy OeJiblii cBeT. IIpr 5TOM Ha MOBEPXHOCTH IUIEHKH HA0II01a- 7, ., n

A v
10TCsl MHTEp(EepEeHITMOHHbIE TTOJIO0CK. [[BeToBast Okpacka ydacTka Kax-

JIOM 13 MOJIOC MEHSIETCS B HAaIllPaBJICHUHU CIIPaBa HaJeBO, yKa3aHHOM CTPEJIKOI Ha PUCYHKE Clie-

JyIOIIUM 00pa3oM (BBIOEPHUTE OTBET): a) 3ee-

Hasi— CHUHSISI—KeNITasi— OpaHKeBas;

0) 3eneHas—KeNnTas—opaHKeBas—KpacHas; B) OpaH)KeBas—KeJTasi— CUHSSI—3elICHas,
T) JKenTas— roirydasi— 3elieHas— CHHSIS, 1) KpacHasi—OpaHXeBas—KeNnTas—3eJeHas;

€) HaOJII0AAI0TCS YePeIyIONIecs Oeble M TEMHBIC ITOJIOCHI,

2. KontponbHoe 3ananue. Ha audpakiunoHHyro pemeTKy majgaer Oesblii CBET CO BCEMH JUIMHAMHU
BOJIH. Ha skpane, pacnonokeHHOM 3a Tu(PaKIMOHHON pelIeTKoi, BOim3u 1eHTpa O uHTepdepeH-
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LIMOHHOW KapTUHBI HAOIIOAAI0TCS MAKCHMYMbI OCBEIICHHOCTH (CHIeKTpbl m-To nopsiaka). C yBe-
JMYCHUEM MOPSIZIKA CIIeKTpa m (BHIOEPHUTE MPABUIIBHOE YTBEPIKICHUE):

a) ero IIMPHHA PACTET, a APKOCTh OCTAETCSI HEM3MEHHON

0) ero mmMpHHA OCTAETCS HEM3MEHHOM, a IPKOCTh YMEHBIIACTCS

B) €ro IIMPUHA U IPKOCTh HE U3MEHSIOTCS ) ero MHPHHA U SIPKOCTh YMEHBILAOTCSI

1) ero UIMPHHA YBEITUYUBACTCS, a SPKOCTh YMEHbBIIACTCSI

3. KonrposnbHoe 3a1anue. EcTeCTBEeHHBIH CBET MajaeT Ha CUCTEMY
u3 AByX nosspusatopos 1 u I, ocu npomyckaHus KOTOPBIX CKpe-
ensl o yriom 90°P. Mex 1ty HUMHU MOMEIIAIOT TPETUi moIspu3a-
Top I13, 0Ch IIPOITYCKAHMS KOTOPOTO COCTaBIseT yron o =45° ¢
OCBIO IIPOITYCKAHUS MEPBOTO MoJsipu3atopa (cM.pucyHok). HTeH-
CHUBHOCTB CBE€Ta, IIPOLIEAIETO Yepe3 CUCTEMY U3 TPEX MOJAPU3ATO-
poB OKa3anack paBHOil |. YeMy paBHa MHTEHCUBHOCTH | majatoiue-

r'o Ha CUCTEMY cBeTa (YKaXKHTe MPaBUIIbHBIN OTBET):
a)l; 6)v21; B)2l; r)2J21; nx)8l; e)8J/2l; x)16l; 3)apyroii otser;

4. KonTponbHoe 3aqanue. [lepBoHavanbHO C €IMHUIIBI TOBEPXHOCTH a0COIFOTHO YEPHOTO Tella HUC-
IyCKaJIOCh TEIUIOBOE M3TydeHHe ¢ MOIHOCTHIO Po = 300BT. 3aTeM MOITHOCTH 3TOTO N3Ty4eHHS
Bo3pocia 10 BennuuHbl P = 1200BTt. Omnpenenute, BO CKOJIBKO pa3 U3MEHWIACH TIPU 3TOM JUIMHA
BOJIHBI, HA KOTOPYIO IPUXOANUTCS MAKCUMYM TEIJIOBOTO M3TyUCHHUS:

a) ymeHpImiacs B 16 pa3;  0) ymeHplmiack B 4 pa3a;  B) YMEHBIIWIACh B 2 pa3a;

r) ymenbimunacs B 1,41pas; 1) HE M3MEHMUJIACH, ¢) yBenuumiach B 1,41pas;

) YBeNMUWIIach B 2 pasa;,  3) yBeinuumiach B 4 pa3a; M) yBenuumiack B 16 pas;

54.KontponsHoe 3ananue. Jlazep ucmyckaer 3a equauiy BpemeHu N (OTOHOB ¢ 0IlMHAKOBOM yac-
TOTOM V. JIyd n1azepa najsaer Ha 3epKajbHYIO IOBEPXHOCTh. J{aBieHue, KOTOpOe OH OKa3bIBAeT Ha
IIOBEPXHOCTb:

a) nponopuroHaabHo N U He 3aBUCUT OT Vv 0) mpomopuroHaasHo Niv - B) mpomopuroHaisHo Nv
I) NPOMOPIHUOHAIBLHO V 1 He 3aBucut or N 1) mponopuuonansao V/N

€) MpOMOPLIHOHAIBLHO ]/ ( NV)

6. KontposnbHoe 3ananue. KuHeTnueckue SHEPruy HEPEISITUBUCTCKUAX MTPOTOHA U O — YaCTHIIBI
(s1po aToMa renus) OJMHAKOBBL. YKaXXKUTE BEPHYIO BETMUMHY OTHOLICHHS Ay / App AVIHHBI BOI-

HbI 7ie bpoiiis O —yacTUilbl K JUIMHE BOJIHBI A€ bpoiiis npoToHa:
1
a)1l; 6)v2; B2 1)V8; m4 =,

1 1 1
e)ﬁl }K)Er 3)%! I/I)4,
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7. KontponbHoe 3aanre. MUKpOUYaCTUIla, HAXOAIASACA B OJHOMEPHOU MPSMOYTOJIBHON  jy
NOTEHLUAJIbHON SIME MIMPUHBI @ ¢ OECKOHEYHO BHICOKMMH CTEHKaMH, IIEPEXOIUT Ha OC-
HOBHOM, CaMblil HU3KHI pa3pelICHHbIA YJHEPreTUUYECKUA YPOBEHD C PA3PELIEHHOTO YPOB-
HS1 DHEPT'HH, JISKALIEr0 HETOCPEICTBEHHO HaJl OCHOBHBIM. [Ipu 3TOM ncnyckaercs GpoTon m
C HHUKJINYECKOM 4acTOTON w. Maccy 4acTHIIBI M MOKHO HalWTH U3 COOTHOIIEHUs (YKaKHU-
Te BEpHBII OTBET, re /1 = /21— nocrosnnas [lnanka): 04

N ®h 3 °h 3h e N 3h 4TCh

—, 0 ——=; B)—%; ) — A — o OK) ——;
2012 4wl ? L2 L2 wl? 202 w2

—
x

8. KontposbHoe 3a1anne. YKaKHUTe, Kakas 4acTh aTOMHBIX SiZIEp paJlOaKTHBHOTO BEIIECTBA pac-
NaJaeTcs 3a BpeMsi, paBHOE TPEM IepHoJiaM ToJIypacaja;

1 2 3 3 7 3 1 1 1 1 o
a)=; 0)=; B)=; 1) —; — e)=; XK)=:3)=; H)=, K) =, I OU OTBET;
R I A A R H T ES T Es

IMepeyeHb KOHTPOJILHBIX 3aIaHUI ¥ (HJIM) BONTPOCOB /1JIsl OLIEHKH C()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-2 (kKoHTpoupyeMblit HHANKATOP A0cTHKeHUs1 komneTeHun OITK-2.2)

1. Konrponbsnoe 3ananue. [loctosHHas audpakunOHHON pEIIeTKH, Ha KOTOPYIO MagaeT HOPMAJIbHO
MOHOXPOMAaTHYECKHH cBeT, paBHa 3,6 MkM. 3a perierkoii oy yriaom 30° K HampaBICHUIO Ma1a10-
IIero cBeTa HaOIo1aeTcsi UHTep(EePeHIIMOHHBIA MakcUMyM (criekTp) 4-ro nopsiaka. J[iinHa BOJHBI
HaJaroIero cBeTa paBHa (YKaKUTE IPaBHIbHBIN OTBET):

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

) Ipyroi OTBET;

2. KonTponbHoe 3a1anue. EcTecTBeHHBIN CBET MPOXOIUT YepPe3 CUCTEMY H3
nByx nossipuzatopos I3 u I1o. Yron mexay ocamu npomnyckaHus moJsipu3a-
TopoB paBer o =30° (cM.prcyHOK). IHTCHCHBHOCTD CBETA, MPOIIE/IIETO e-
pe3 cucteMy NoJiIpu3aTOpOB U3MEPEHA U paBHa | . YeMy paBHa UHTEHCUB-
HOCTb |( MajaroNiero Ha CUCTEMY cBeTa (YKaKUTe MPaBUIIbHBINA OTBET):

a)2l; 0) %; B) %; r %; o) 4l; e A k) 8 ;  3)HET NPaBUIBHOTO OTBETA;

Nk

3. KontponsHoe 3aganue. Kunernueckasi SHeprusi IepBOl HEPEIATUBUCTCKON MUKPOYACTHIIHI B
YeThIpe pa3a 00JblIe KHHETHYECKOW YHEPIUH BTOPOH MUKPOYACTHIIBI. Y KXKHUTE IPAaBUIbHYIO BE-

JIMYUHY OTHOLICHUS A, / Ay, AMHBI BOIHBI e Bpoiins nepBoil MUKPOYaCTHUIBI K JUTHHE BOJIHBI JiE
Bpoiins BTopoit MUKpOYaCTHUIIBI, €CIIM Macca MepPBOH MUKPOUYACTHUILIBI B JiBa pa3a 00JIbIIe MacChl
BTOPOI MMUKPOYaCTHILIBIL:

a)\/é; 0) 0,5; B)2; 1) J/\/E m 4, el m)ﬁ; 3) ]/\/?3 u) 0,25; k) apyroii oTBer;

4. KontponsHoe 3aganue. CocTossHre CBOOOIHOM MHUKPOYACTHUIIBI C MACCOM M B ciIydae OJTHOMEP-
HOTO JIBUYKEHUS ONUCHIBACTCSI BOJTHOBOM (yHKIMEH (X) = Cexp( i X) , e C ¥ 0— OCTOSTHHBIE

BEJIMYMHBI, | — MHUMAsi IMHUIIA, [TOJTHAS SHeprus yactuibl pasHa E. Ecou /i =1,055110 34 Ik (¢,
TO IOCTOSTHHYIO 0. MOYKHO BBIYHCIIUTH U3 COOTHOIICHHS (ONPEAeINTE U YKaXKUTE OTBET):

a)a:ﬂ; 6)(}:—1 @’ B)a:_ﬂ; F)a:l @’ ,Z[)C(:_h E,
h n\ E h n\ E \ 2m

5. KontposbHoe 3aaanue. UeMy paBHO OTHOIIICHHE BETUYUHBI (MOYJIs1) BEKTOPAa OPOUTATIHLHOTO
MOMEHTa UMITYJIbCA JJIEKTPOHA, Haxosiierocs B 3d — moj000510uke aroMa K HauboJIbIleMy BO3-
MO>KHOMY 3HAQYEHHIO BEIMYHUHBI (MOJYJIsI) IPOSKIIMH BEKTOPa OPOUTAIHHOTO MOMEHTA HMITYJIbCA
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3TOTO AJIEKTPOHA Ha OCh Z, KOTOpasi HaIpaBJieHa BIOJIb JIMHUM HHIYKIIUH BHEIIHETO MAarHUTHOTO
10J151 (BBIOEpHTE MPABUIIbHBIN OTBET):
a)l, 0)1,155; B)1,225; r)1,414; n)1,732; ¢)2; x)2,449; 3)3,;

6. KonTponbHoe 3a1anvie. B HauanbHBI MOMEHT BpeMeHH ty = O B 0Opasue conepxkanock Ng siep
HEKOTOPOTO PaJHoaKTHBHOTO U30TOIa C epruoaoM nonypacnaga T1 = 1c. K momenTy Bpemenu t =
3 ¢ 3a cdyer pacnaja siiep “U30Toma B 00pasiie BBLACTIIOCH Tem1o Q. YKaKuTe MpaBUiIbHOE COOT-
HOIIEHHE IS BBIYMCIICHNS BeMMUUHbBI E1 sHEpreTndeckoro BeIXoaa pacmaza sapa JaHHOTO H30TO-
na:

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

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

IMepeyeHb KOHTPOJILHBIX 3aIaHUI ¥ (HJIM) BONTPOCOB /1JIsl OLIEHKH C()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-2 (koHTpoupyeMblii HHANKATOP A0cTHKeHUs1 komneTreHun OITK-2.3)

1. KonTponbsHbiii Bonpoc. JlokakuTe, 4To co3aaBacMbie JU(GPAKIIMOHHON PEIIeTKOW CIEKTPhI BTO-
POTO U TPETHETo MOPSIKOB B Ciiydae 0€7I0ro cBeTa BCET/1a MePEKPhIBAIOTCS.

2. KontponbHslii Bonpoc. Ha 1 M 3eMHO IIOBEPXHOCTH B pallOHE DKBATOPA KAXKAYIO CEKYH]y Ia-
naet ~1,37x/[)k COMHEYHOro M3TydeHUs (COTHEYHAs! TOCTOsIHHAS). BhIIBUTE MPHUHIIMIIBI, TO3BO-
JSIOUINE OLEHUTh CPEAHIOI0 TEMIIEPATYPY 3EMIIU U U3JI0KUTE CBOE MHEHHUE O TOM, YTO ITPOU30LLIO0
OBI CO CpeiHel TeMITepaTypoi 3eMiTu TP YBEITUYCHUHU TeMIepaTypsl moBepxHocTu CoJTHIIAa XOTs
Obl B 2 pa3a. B HacTosiee Bpemst Temrieparypa nosepxnoctu Connna ~6000K. OtBer 060cHOBATH
U MOATBEPAUTH GOpPMYIaMH.

3. KortponsHsiii Bonpoc. Ha pucyHke moka3aH y4acTOK CIEKTpa a6 s cepust
U3JIy4eHUs BO30YXKIEHHBIX aTOMOB BOI0pO/ia (CIUIONIHBIC JINHUU N i;nxepnnra
u3 cepun banbmepa) 1 0THOKPaTHO HOHM3UPOBAHHBIX aTOMOB }a@ Mepa
renus (WTPUXOBBIE JIMHUY U3 cepuu [lukepunra). Buano, 4ro ‘ ! ‘ ! ‘ L | AHM

400 500 600 700

YacTh CIIEKTPAIbHBIX JIUHUHN U3 ATUX CEPU MPAKTUYECKH COBIIa-

JIAI0T, HO MEX1Y JIMHUSIMU cepur banbmepa Ji71s BOAOpO1a MOSBISIOTCS CIEKTPaIbHbIe IMHUM “a”,
“0”, “B” m3mydyenus renusi. C TOMOIIBIO 3aKOHOB (PU3UKU U HEOOXOAMMBIX (HOPMYIT OOBSCHUTE T10-
SBJICHHE CHEKTpalIbHbIX JIUHUHK “a”, “0” u “B". YuecTp, uTo cepus [IukepuHra COOTBETCTBYET Iie-
pexozam n - n'=4 Ha 4-t0 60poBCKyI0 0pOUTY. OTBET 00OCHOBATD.

4. KoHTpOJIbHBII BOIIPOC. DIEKTPOH B BO30YKICHHOM aTOME BOJIOPOJIa COBEPUIAET MEPEXOl, HC-
nyckasi OTOH, COOTBETCTBYIONIMI JIMHUU cepur banbmepa ¢ MakCUMaIbHON ATMHOM BOJHBI. Mc-
H0JIb3Ys 3aKOHBI U (OPMYJIbl (PU3HUKH, ONIPENIENIUTE, BO CKOJIBKO Pa3 MPH 3TOM U3MEHHUTCS SHEPIUs
MOHU3ALUU TAKOT0O aTomMa? Y BeInYuiIach OHa WM yMeHbIIuaack? OTBeT 000CHOBAThH U MOATBEP-
JIUTH BBIYMCIICHUEM UCKOMOTO OTHOILLEHHS.

5. KonTponbHslii Bonpoc. Ha pucyHke npuBeeHbl Bce BO3MOKHbIE OPUEHTALUN BEKTO- Z, B
pa opOUTATILHOIO MArHUTHOI'O MOMEHTA 3JIEKTPOHA OTHOCUTENIBHO BbIAEICHHOH ocu Z. C m
MOMOIIIBIO 3aKOHOB ¥ OpMYIT (PU3UKH OMPEIETUTE B AIEKTPOHHOU 000JI0UKE C KAaKUM 0
MHUHHMMaJIbHBIM 3HAU€HHEM KBAaHTOBOI'O UMCIIa N MOXKET HAXOJIUTHCS 3TOT JIEKTPOH, a

TaK)e YeMy paBHA BEJIMYMHA €r0 OpOUTAIHLHOIO MOMEHTa umiyibca L? OtBer o60cHO-

BaTh.

3. OneHounble cpeacTBa (OMEHOYHBbIE MATEPHAIBI) LISl IPOBEIEHUST POMEKY-
TOYHOW aTTeCTANHH 00yYAIOIIMXCS MO AUCHHILTHHE (MOTYJIIO)

2 cemecTp
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IlepeyeHb KOHTPOJILHBIX 3aIaHUI ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-1.1)

1. KonTponbHoe 3aganue.MarepuanabHas Touka M cBOOOJHO 6€3 TPEHHUS CKOJIB3UT 230
B I10JI€ CHJIBI TSDKECTH I10 TVIAJIKUM CTEHKAM LIMJIMHIPUYECKON CUMMETPUYHON MBI~ A 0| 4
U B paccMaTpHUBAEMbIil MOMEHT BPEMEHHU JABUKETCS BBEPX 10 HAIPABICHUIO K TOUKE M
B (A u B - HauBbICIIHE TOUKH MTOIbEMA). YKaXKHUTE IPABUIBHOE HAIIPABICHHE BEK- 1" y5

TOpa MOJIHOTO ycKopeHusi Touku M (cMm.pucynok): a) 1; 0) 2; B) 3; 1) 4, n)b5;

TpaekTOpuH 0e3 HaYaJIbHON CKOPOCTH BOKPYT 3aKPEIUIEHHOM OCHU C MTOCTOSHHBIM Y
YIJIOBBIM YCKOPEHHUEM € , U UMEET B HEKOTOPBI MOMEHT BPEMEHU YIJIOBYIO CKO- T a
POCTB BpallleHMs], paBHYIO . UeMy B 3TOT MOMEHT BPEMEHH PABHO OTHOLLIEHUE

ap/ a; BeTMYMHBI HOPMAJIBHOTO YCKOPEHUS &, TOYKH K BEJIMYHMHE €€ TAaHT€HIIMAIBHOTO yCKOpe-

2. KontponbHoe 3ananne.MaTepuanbHasi TOUKa HAaUWHAET BpalaThes 0 KPyroBoii %\J

HUA A ?
DLt et nL S A% 9w wi; %)L,
ew’ W’ € g2 w 2w

3. KontponsHoe 3amanue. I1o ropu3oHTanbHON MOBEPXHOCTH CO CKOPOCTHIO V
KaTHTCH map Macchl M u pamuyca R. Ha kakyro MakcumanbHy0 BeicoTy h map
MOXET TOJHITHCS Ha TOpKY, KaTsich Oe3 mpockaib3biBaHus (J — yCcKOpeHHe
CBOOOHOTO MaeHus)?

10V | 5v° v, 2v° v Ve L
I 0% e D a9 W

3) HeT MPaBUIBHOTO OTBETA,;

- |
m,’{?wv h

—

46.KoHTposibHOE 3a1anue. [ py3uK Macchl M Ha MPYKUHKE C

Vmax

k03¢ pureHToM )EcTKOCTH K coBepiaeT BepTHKAIbHbIEC KOJIE-

OaHUs B BI3KOM KUIKOCTH IO IEWCTBUEM BHEITHEN CUJIBI, ME-

HAIOLIEKCS CO BPEMEHEM C LIMKJIMYECKON YaCTOTOM ® 10 rap- 0]
0

MoHHueckomy 3akoHy F = Fq COS((,ot +d ) . 3aBUCUMOCTb aMm-

IJIUTYAbl CMCIICHUSA Xmax " aMILIUTYAbl CKOPOCTHU Vmax TAaKOIro MasiTHUKA OT 4aCTOTHI ® ITOKa3a-
HBI Ha pucyHKe. Kakoit MOKeT ObITh BeJTMYMHA OTHOIICHUS W,/w, YacTOT, yKa3aHHBIX HA 3TOM PH-
CyHKe?

a) 1,1; 6)1; 1809 1) 1/2; n) e1=0,3679; e) 0; x) o

5. KontponbHoe Vi Pi3 p p b 3P p
3ajanue. Ha pu- E?z — T > 5 TIY:P E,?Z ] TIQZ ]

CYHKE cjIeBa Ha T 1 V 1V LT et g 1é3 r
nuarpamme V-T a) 0) B) r) n) e)
M300pakeH LUKJINYECKUI TPOILIECC, COCTOSIMH M3 N300aphl, U30XOPHI U H30TEPMBI. Y KaKUTE Ipa-
BWIbHBIIA PUCYHOK STOrO LIMKJIA UM Ha Auarpamme p-V, unu Ha auarpamme p-T-

6. B mporiecce cxxatus raza BHEIIHUE TEJIa COBEPILAIOT HAJ ra3oM padoty 4 = 6k/x, mpuuem razy
coobmraetcs Terora AQ = 2x/[x. Ykaxure, yeMy paBHO U3MEHEHHE BHYTPEHHEH dHEpruu rasza?
a) +8x/Ix; 0) +6k/Ix; B) +4x/x; 1) +2x/x; 1) —2x/lx; ) -4k,

K) —6kJIK;  3) —8kJIK;
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7. KoHTposbHOe 3a1aHie. MoJsIpHbIE TEIJIOEMKOCTH HICATIBHOTO ra3a B MPOoIeccax
1- 2ul- 3pasusl C; u C, coorBeTcTBeHHO. VX OTHOIIEHUE Cl/Cz =1,33.
Takum ra3oM MoXxeT ObITh (YKaKUTE BCE MPABUIIbHBIC OTBETHI):

a) kuciopon Op;  0) renmit He;  B) yrmekucnsriii ra3 COz; 1) a3ot Np;

n) meran CHy, ¢) Bomopona Hy; ) JaHHOE YCJIIOBHUE HEBO3MOKHO;

8. KonrponbHoe 3ananne. Kakue 13 nNpuBeACHHBIX HIXKE YTBEP)KICHHI OTHOCITCS KO BTOPOMY Ha-
Yary TepMOJMHAMUKY (YKa)KUTE J[Ba IPABHJIBHBIX OTBETa)?

a) DHTPOIUS BCEX TE B COCTOSHIUM PAaBHOBECHSI CTPEMHUTCSI K HYIIIO IO MEePE NPUOIIKEHHS TeMITe-
patypsl K Hynt0 KenpBuHa,

0) DHTpONHS TEPMOAMHAMHYECKON CHCTEMbI MAKCUMAJIbHA, €CITU 9Ta CUCTEMa HaXOJJUTCSl B PABHO-
BECHOM COCTOSIHUU;

B) EIMHCTBEHHBIM pe3yJbTaTOM MPOLIECCOB, IPOTEKAIOIINX B TEPMOJINHAMUYECKOW CHCTEME HE
MOXeT OBITh Iepejiaya Ternsa oT 00Jiee HarpeToro Tena K MeHee HarpeTomy,

r) KITJ{ nukna Kapro paBen (T, - T, )/T, x100%, rie T, u T, - Temmeparypsl “HarpeBatens’ u “Xo-

JIOMWILHUKA

1) DHTpONHS —3T0 QYHKIIHSI COCTOSIHHS, KOTOPAasi HE 3aBHCUT OT MPOIIeCca, C IOMOIIbI0 KOTOPOTO
CUCTEMa IPHIILIA B 3TO COCTOSIHHE;

€) DHTPOIHS UICATHLHOIO T'a3a J0DKHA YOBIBATh IPU €r0 H300apUUEeCKOM OXJIaKICHUU,

9. KonrponbHoe 3ananue. Ha pucynke npenctaBieH rpaduk pacrpeaeieHus W)
T M

MOJIEKYJT HIEabHOTO Ta3a 110 BeduyuHam ckopocteit, rae f,, (V) =dN/ Nd/ f
Mmax

JIOJISI MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOUYEHBI B MHTEPBAJI CKOPOCTEH OT V
70 V+dV B pacueTe Ha eIMHUILY ITOTO HHTepBasa. [Ipy yMEHbIICHUU TEMIIe- 0
paTypbl ra3a MakKCUMaJlbHOE 3HaUY€HUE f,, naxdTOT0 Tpaduka: a) cTpe-

MUTCS K OCCKOHEYHOCTH; 0) YBEJTHMUMBACTCS; B) HE U3MEHSCTCS;, T') YMCHBIIACTCS; JI) MOKET
KaK YBEJIMYMBATHCS, TAK ¥ YMEHBIIATHCS B 3aBUCHMOCTH OT MacChl MOJICKYJI I'a3a;

10. KonTpoasHoe 3ananue. YacToTa coymapeHuid MOJIEKYJT UACATBHOTO ra3a co CTEHKON cocy/ia He
OyZeT U3MEHSIThCSI, €CJIH a3 COBEPIIIAET MPOIIECC, OMUCHIBAEMBI YpaBHEHUEM:

a) p= consty/ T; 6) p=constdT, B) p= C:;;St; r)p :C?l_ﬁt; 1) APYyroi OTBET;

—

11.KouTposabHoe 3a7anue. B moToke rasa, HanpaBaeHHOM BJI0JIb BekTopa N = K , mpoucxoaut
HaHGOJIbIIIeE BO3PACTAHHE BETHUMHBI CKOPOCTH Ta3a B HampapieHun N'=1 + ] (rze 1, IIZ — enu-
HUYHBIC BEKTOPBI (OPThI) AEKAPTOBOI CUCTEMbI KOOpAMHAT). [IepeHoc uMITysibca HalpaBJICHHOTO
JIBUJKEHHUS ra3a MPOUCXONUT B HANPABIEHUH BEKTOPA:

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

IlepeyeHb KOHTPOJILHBIX 3aIaHUI ¥ (HJIM) BOIPOCOB /IJIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nereniuun OIK-1 (koHTpoupyeMblii HHAUKATOP A0cTHKeHUs1 KomneTeHuun OITK-1.2)

1. KonTponbHoe 3aianue. MarepuanbHasi TOUKa HAUMHAET JIBUTATHCS 110 KPUBOJIUHEHHON TPACKTO-
pun 0e3 Ha4allbHOM CKOPOCTH, IPHUYEM BEIIMYMHA €€ TAHTCHIIMATLHOTO YCKOPEHUS BO3PACTAET CO

BpeMeHeM 110 IMHEHHOMY 3aKOHY, a; = CONsti, a paxuyc KpUBU3HBI TPAEKTOPUU HE MEHAETCH,

R = const. [1o kakomy 3akoHy OyZeT U3MEHSITHCSI CO BPEMEHEM BETHYMHA HOPMAIBHOTO YCKOpPE-
HUS TOYKU?
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1 1 1
a)an~t2; 6)an~t—3; B)an~t3; r)an~?; u)an~t—4; e) ap,~t; X)) ag~—5

3) ap ~ t4: u) a, =const

2. KonTtponbHoe 3ananue. MImynibe 4acTHIIBI ¢ MacCcoi M, HAXOAAIIECHCS B MOMEHT
BpeMeHH t = 1¢ B TOuke ¢ KOOpAUHATAMU X =) = 1M, MEHAETCs CO BpEMEHEM 110

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

o =—1kr Br/c?, B=+1kr Bi/c?. Yikaxure Ha PHCYHKE ITPaBUIILHOE HAIpaBJICHUE

BEKTOpa cuibl F , NefcTByIOIEH HA YAaCTHUILY B YKa3aHHbI MOMEHT BPEMEHH.

3. KonTponpHoe 3aganue. B mokosiuiicst muck Maccel 2M U paauyca R, cnocoOHbIN _m iFO‘
BpAIaThCs BOKPYT 3aKperieHHoi ocu cumMeTpur OO’, OJIHOBPEMEHHO BPE3AKOTCS 2 2m, R
JIBa MAJIEHbKUX IIJJACTUJIMHOBBIX IIAPUKA, UMEIOLME BIBOE MEHBIIYIO Maccy M T
KKJIBIH M JICTAIIUE 10 KacaTeIbHBIM K 000y AMCKA C OJTMHAKOBBIMH 110 BEJIMUYHNHE ok °m

ckopoctsmu V. [llapuku npuiunaroT k 0001y. Paccuntaiite Ha OCHOBaHHH MPUBEICHHBIX JTaHHBIX

YIIIOBYIO CKOPOCTh JIMCKA C MPUJIHITIIAME [IAPUKAMHU Cpasy Mocie yaapa U YKOKUTE TPaBHIbHbIH

OTBET:

)L 0% nd; D P 9 X 92 ol g
2R R R R 2R 3R 4R 5R 6R 7R

J1) IPaBUJIBHOTO OTBETA HET (IPUBEIMTE €ro);

4. KonTposnbHoe 3aganue. ['py3uk Ha Ipy>)KMHKE COBEPILAET MaJlble BEPTHUKAIbHBIE KOJIE-
0aHus B BA3KOM JKUIKOCTH, IPHYEM €r0 CMELEHHE X OT IOJIO’KEHHsI pAaBHOBECHS MEHSI-

€TCs Co BpeMeHeM t 110 3aKoHy X(t) = Ag & COS( bt) , ipuuem b = @/3. Paccuuraiite Ha

OCHOBAHHHU 3TUX JAHHBIX BCIUYNHY LIHKJII/I‘ICCKOﬁ YaCTOTHhI OJO HE3aTyXarouux MaJIbIX

KOJIEOAHUH TaKOTO MPYKUHHOTO MAasgTHUKA B TOM CJIydae, Korja oH OyJeT coBepIiaTh
KoJIeOaHUs B BO3/lyX€e, U YKQXKHUTE IPABUIIbHBIM OTBET:

a) al3; 6)\/§a; B)\/éa; r)\/_5a; u)\/éa; e)\/ﬁa; }K)\/1_73.; 3)\/§a/2;

n) \/Ea/ 3, k)17 a/ 4; 1) HET MpaBWILHOTO OTBeTa (IPUBEIUTE €I0);

5. KonrponbHoe 3ananue. [lepponayanbHoe AaBiIeHHE Ta3a, MMEBLIETo Temneparypy 7, Obl1o paB-
HO p. /laBieHMe raza U30XOpUUECKH yBEJIMYMIN Ha BelnuuHy Ap . Onpenenure u ykakute, Ha Ka-

Kyto BenuuuHy AT un3MeHuach TeMmreparypa rasa:

a) AT =m, yBeIHUMIace,  0) AT - _T4p , YMEHBIITNIIACH, B) AT - _TAp_ , YBEJIMYMIIACH;
p p-Ap p-Ap
r) AT =m, yYMEHBINWIACh; 1) AT = _T4p , YBEJINYMIIACH e) AT = _T4p , YMCHBIIIUIIACH,
p +Ap p+Ap
6. KonrposbHoe 3aanre. MoJsipHbIE TEIIOEMKOCTH BOJISHOIO Iapa B MpoIeccax p
C,-C 2
1-2ul- 3pasusl C, u C, coorBeTcTBeHHO. Bennunna oTHOIEHUS % “ s
1
2 V
paBHa: a) 1/3 0) 1/4 B) 2/5 r) 2/3

7. KontponbHoe 3aiganue. MneanbHblil ra3, copepiias nuki Kaprao, nonyuun ot HarpeBatens S kJx
TEIUTIOTHI 1 coBepinmi pabory 1 k/[x. Hemy paBHo otHomeHue Tt/ Ty TeMIiepaTyp HarpeBaresst u
XOJIOAUIBHUKA? a) T/Ty.=1,2; 0) T./Tx.=1,25; B) T./Ty.= 1,33;

r) T/T=15;, n) T/Tx=1,67; e)TJ/T.=2;, ) Opyroii oTBerT;
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8. KonrponbHoe 3amanne. CoBepias MUKIMYECKUI Tpoliece, n3o0paxkeHHpria  300[

Ha pUCYHKe, pabouee TeJIo MoayJyaeT OT HarpeBaTes 3a OJUH UK KOJTUYeCT- 100} - Vw3
Bo TeroThl Q = 1000/[x. Kakoe KOTu4ecTBO TEIIOTHI OTAAET pabouee Teno 1 2

3a OAUH IIHUKJI XOJ'IOI[I/IJIBHI/IKY?

a) 4501x; ©6) 500/x; B)550/x; r)600/Ix; nx)6500x; ¢)700/x; x) 750/1x;

3) 800/x; wu) 850/x; «)900/x; ) 950/x; ™) apyroi oTBerT;

9. KonrpomnbHoe 3amanue. KOHIIEHTpaIusi MOJIEKYIT UIeaIbHOTO ra3a yMEeHbIIIIACh B 4 pasa, a
CpeiHss CKOPOCTh 3TUX MOJIEKYJ yBenumiack B 4 pasa. Kak u3MeHMIIOCH JaBjieHue ra3a’?

a) yBeNMYMWIOCh B 8 pa3;  0) yBennumioch B 4 pasza;,  B) YBEIMUYWIIOCH B 2 pa3a;

') YMEHBIIWIOCH B 8 pa3; /1) YMEHBIIMIOCH B 4 pa3a;  €) YMEHBIIMIOCH B 2 pa3a;

) HE U3MEHUJIOCh,  3) JAPYroi OTBET;

10. KonTponbHoe 3amanue. YactoTa coyapeHuil MoJIeKyJl ra3a co CTEHKOH cocyza He OyaeT u3-
MEHSATBCS, €CIIU a3 COBEPIIAET IPOLIECC, ONUCHIBACMBIN YPABHEHUEM

a) % =const; 0) p\/\_/ = consi; B) sz const; r) pV =consi; n) apyroe ypaBHEHHUE.

IMepeyeHb KOHTPOJILHBIX 3aIaHUI ¥ (HMJIM) BONTPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTpoupyeMblii HHAUKATOP A0ocTHKeHUs1 komneTreHun OITK-1.3)

1. KonTtponbnbiii Bonpoc.lLIkuB MOXKET BpalaTbCsi BOKPYT CBOCH 3aKperyIeHHON vz
ropuzonTanibHo ocu 00" 6e3 Tpenus. [log pykoit umeeTcs TuMHENKa, CEKyYHIOMED, U 0
TaK)Ke TPY3UK Macchl M, KOTOPbIM MOKHO MOJIBECUTh K HUTH, HAMOTAHHOW HA IIKUB.  -Z#
[Ipennoxure npouenypy onpeaesieHuss MOMEHTAa MHEPLIMU IIKHBA OTHOCUTENIBHO OCU

00’ ¢ moMOIIEI0 UMEIOLTUXCS IO/ pyKoi npeamMeToB. OOOCHYITE MpeI0KEHHYIO m

nporuenypy Gopmynamu, HO3BOJISIOMIMUMHI BEIYUCIUTD TPEOYEMbIii MOMEHT MHEPIIHH.

2. Kontponbnslii Bonpoc.[Ipu abcoitoTHO yripyrom coyiapeHuu AByX MeTallu- v
2

n
v,
YECKHX [IAPUKOB C MACCAMU My u Mp, IBUTABLIMXCS HABCTPEUY APYT IPYTY CO Q—1> -
CKOPOCTSIMH Vq 1 Vo, B MOMEHT HAMOOJIbIIEro COIMKEHUS [IIAPUKH JIBHXKYTCSI C OJHON CKOPOCTHIO
Vo, OIIpEIENIeMOii 3aKOHOM COXPAHEHHUS HMITYIIbCA |Myvy — My 4 = ( M+ M)V ¢ X TOIBKO IIOTOM pa3-

JICTAOTCA B CTOPOHBI. HpI/I 9TOM KHMHCTHUYCCKAA SHEPTHUA MCHACTCA HAa BECJIUYHUHY

2
_myy | m ) _(mrmy) vg
AEKMH - +
2 2 2
nin 00 omuOKax B 3alMCaHHBIX (OPMYJIax.

>0. M3noxuTe Bauie MHEHUE O IPUYUHE U3MEHEHUS YHEPTUH

3. KonTponpHbIil Borpoc. B HavanbHBIE MOMEHT BPEMEHHU CTEPKEHb MacChl M U ~|E‘
JuHbl | cBOOOIHO BpaliaeTes 0e3 TPeHHs C YIIIOBOM CKOPOCThIO Gy B ¥m m,l
TOPU30HTAIBHOM MIIOCKOCTH BOKPYT 3aKPEIUIEHHOM OCH, MPOXOASILEH Yepe3 ero

kpaii. [To crepkHIO MOXKET CBOOOIHO 0€3 TPeHHsI CKOJIB3UTh HAJeTast Ha HETO 4

MydTa TOM ke Maccel M. B HauaapHBII MOMEHT My Ta Haxoauiaack BOJIU3K ocu BpanieHus. Huka-
KHUX BHEIIHUX CHJI B TOPU30HTAIBHOM MIIOCKOCTH HeT. [Ipoananu3upyiite ABrKeHUE My(ThI, U3Me-
HEHUE KUHETUYECKON YHEPrHH, UMITYJIbCa 1 MOMEHTA UMITYJIbCA CUCTEMBI CO BPEMEHEM U BbICKa-
JKUTE CBOE MHEHHE O COXPAaHEHUH ITHX BEIMYMH WIH O MpUINHAX uX u3MeHeHus. O00CHYyiTe cBOe
Cy)KJIeHHnEe HEOOXOAMMBIMH 3aKOHaMH B popMysiaMu (PU3UKH.
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4. KoHTponbHblil Bonpoc. ['a3 3akauaH 1o/ JaBJIE€HUEM B TPEXJIUTPOBBII
CTEKJISIHHBIN COCYJl, 3aKPBITasl KPBILIKA KOTOPOTo UMeeT kianaHd K, Bellmyckaroniuii
ra3 B TOM ClIy4ae, KOTrJa ero JaBjIcHHE JOCTUTAcT BEJIUYMHBI pg. FIMeroTces Bechl,

MO3BOJISIFOLIKME TOYHO U3MEPUTh MAcCy COCyZa C ra3oM; ropesika, NO3BOJIAOIIAs é)ﬁ
HArpeTh COCY/J 10 OOJBIION TeMIIePaTyphl, U TEPMOMETP, TO3BOJISIONIUN U3MEPHUTh i (&7
ero remneparypy. [Ipemioxure npouenypy onpeaesieHuss MOJSPHOM MAacChl P Tas3a

B COCY/JI€ C IIOMOIIBIO TAHHBIX yCTpOoHCcTB. OOOCHYITE NpeAsIoKEeHHYI0 polieaypy hopmynamu,
MO3BOJISIOIIMMH BBIYUCIUTH TPEOYEMBIi pe3ysbTar.

5. KonTponbublit Bonpoc. BrickaxuTe cBoe MHEHHE U € TIOMOIIbIO 3aKOHOB (PM3UKH 00b-
SICHUTE TIPUYUHY TOTO, YTO YBEIHMUYCHUE BHICOTHI N NIEUHOM TPYyObl IPUBOIMT K yBEIUYE-
HUIO MOTOKA BO3/1yXa, 3aTATMBAEMOTI0 B JIBEPILY [I€YH U K Jy4IllIeMy TOpeHHUIo 1poB. OTBET
000CHYHTE MOIy4YCHHBIMH BaMU (OPMyJIaMH TaKO 3aBUCHMOCTH.

IlepeyeHb KOHTPOJILHBIX 3aIaHMI ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nereHnun OIIK-2 (koHTpoMpyemMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-2.1)

1. KonTponbhoe 3aganne. Katymka maccst M= 1kr ¢ paguycom R = 3m Moxer

R
BpallaThcs JIM00 BOKPYT OCH CUMMETPUU A, mpoxoasieit uepes3 e€ eHTp, 1udo Bo- ME
KpYT napajuiesibHOM ocu B, mpoxosiieii uepe3 kpail 0001a KaTymku (CM. pUCYHOK).

MOMEHT MHEpPINH KaTyIIKH OTHOCHTENBHO OCH A paBeH |, =3 kr . UeMy paBeH MOMEHT HHep-
WU |5 OTHOCHTEIHHO OcH B?

a) 4 xr-m>; 0) 6 KM B) 8 KT-M2; r) 10 KT-M; o) 12 KT-M2; e) 18 KT-M2;

) HET NMPaBHJILHOTO OTBETA,

2. KonrponbHoe 3aganue. [Inanera Maccoit M ABMXKETCS MO AJUIMIITHYECKON opou- = m -
o _ v v

T€, B OJJHOM U3 (DOKYCOB KOTOPOI HAXOAUTCS 3Be37a Macchl M. I —paauyc-BEKTOp ,A

IUIAHETHl, 1 =4 O ku, ro= 610 km (cm.pucyHOK). BennuuHel ckopocTu 3,

IUTAHETHI B HanOoJee yAaleHHOW U HanboJee OIM3KOM K 3Be3/Ie TOUYKEe OPOUTHI paBHBI, COOTBETCT-
BEHHO, Vo =24 xm/c u Vq =36 km/c. Torna orHomeHue r 2/r 1 PaBHO:

a) 0,667; ©0)1,225; B)0,8165; r)1,5; n)0,75; e) 1,33; k) HEeT NPaBUIBHOTO OTBETA

3. KontponsHoe 3aganue. E =410 24 JI)X —ToJIHast SHEPTHs YaCTHUIIBI, JIETSIIEH CO CKOPOCTHIO,
OJIM3KOM K CKOPOCTH CBeTa ¢; T — BpeMsl )KU3HU MOKOSIICIHCS YaCTHUIIBI OT MOMEHTA POXKACHHUS JIO
MOMeHTa pacrnaaa. HermoaBmwkHbIN HaOm01aTeNb B Ta00OPaTOPHON CHCTEME OTCYETa 3aMETHII, YTO
JeTAIas 4acTUlla pacnaigach CycTs BpeMs 4T mocie poKAeHUs. DHEPrusl MOKOsl TaHHOW YaCTHIIbI
paBHa:  a) 102 JIx; 0) 2010 Ix; B) 40102 JIx; r) 80102 JIx; n) 5002 JIx;
€) HET MPaBHJILHOT'O OTBETA;

4. KonrtposbHoe 3aianue. MaeanbHblil raz coepiaer npouecc 1 — 2, n3o0paxeH- T,
HbII Ha quarpamme T-p (Temmneparypa-nasienue), rae Po = 3p;, Ty =3T,. Yro mpo- 11~ ‘:\\
UCXOINUT C BeTMYUHON 00bema V raza mpu TakoM mporecce? OH: a) yMeHb- T~ 1-- 2
maetcs B 9 pas;

0) ymeHbIaeTcs B 3pa3a;  B) YMEHBIIIAETCS B V3 pas3;  T) HEe U3MEHSETCH,

1) yBEJIMUYUBAETCS B V3 pa3; ¢) yBelnuuuBaercs B 3pasa; K) yBenuuumBaercs B 9 pas;
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5. KontposbHoe 3aaanue. Ha pucyHke mpeacrasieHbl rpaduku GpyHKIUU pac-
IpeIeSICHUS] MOJIEKYJT [0 TIPOEKIIMU CKOPOCTEH Ha OCh X ISt TPEX Pa3InUHBIX
UIealIbHBIX Ta30B (BOOPO/IA, BOASHOTO apa U KUCIOPO/Ia) IPH OJMHAKOBON
TeMIiepatype. YKaxuTe rpaduk, COOTBETCTBYIOIIUNA pacnpeaeeHno Mak-
CBeJUIa JUIS BOJOPO/IA;

a) 1; 0) 2; B) 3;  I)IIpu OJMHAKOBOH TeMIiepaType rpaQMKu JTOJKHBI COBIIAIATh,

6. KontposnbHoe 3aganue. Jlorapudm In p nmapuuansHoro naBieHus a3ora B aTMocdepe IiaHeThl,
UMeEIoLIeH OJMHAKOBYIO BO BCEX Inp Inp np np Inp Inp
TOYKaX TEMIEepaTypy, 3aBUCHUT OT

BBICOTHI N Hal TOBEPXHOCTHIO I-/ h l/h I/ h h h h
TIAHETHI CIIEAYIOIIMM 06pa3oM a) 0) B) r) ) e
(ykaxxure BepHbIi rpaduk):

IlepeyeHb KOHTPOJILHBIX 3aIaHMIl ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nereHnun OIIK-2 (koHTposmMpyemblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-2.2)

1. KouTposnbHoe 3aanue. Yactuiia IBHXKETCS BAOJIb OKPYKHOCTH C pauycoM 1 M B COOTBETCTBUU

¢ ypaBueaueM ¢(t) = 2T[(t3 - 27t + 1% , Tne ¢ —yron B paauanax, t —Bpems B cekyHaax. Yemy

paBHO TaHTCHIMAIbHOE (KacaTelbHOE K TPACKTOPHH) YCKOPEHHE YacTHIbI (B M/ c2) B TOT MOMEHT

BPEMEHH, KOTJIa €€ HOPMAIbHOE YCKOPEHHE PABHO HYJIIO:
a) 0; 0) 4n; B) 6n; 1) 8n; n) 12t e) 24m; k) 36m;  3) HET MPABHJILHOTO OTBETA,

2. KonTponbHoe 3aganre. DU3n4ecKoe TeI0 BPaIlaeTcsl BOKPYT 3aKperIeHHON
OCH C YTJIOBOM CKOPOCTBIO, 3aBUCUMOCTb IMPOEKLIUHU KOTOPOM HA OCh BpalllCHUS
OT BpeMeHH U 1moka3aHa Ha pucyHke. Ha kakoi yrous noBepHeTcs TEJI0 3a Bpemsi
0<t<4c?

a)Opan;  6) lpan;,  B)2pan, 1) 3pam; n)4pan;, e) Spar

K) 6pax;  3) 7pan, 1) HET MPaBHJILHOTO OTBETA,

3. KontponwHoe 3aganue. B pe3ynbrare qeiCTBUS B TEUEHUE KOPOTKOTO Bpe-
meHu At ummnynbca cuibl FAt, HekoTopoe Teno npuoOpeno UMImynsc Po

(cm. pucyHok). Kakoii Obl1a BeTMurHA HAYaIbHOTO UMITYJIbCA Tejda 10 AedcT- |~ | | |

- [ixrm/e

(I T

Bus cuibl?  a) Skr-m/c; 06) \/7 kr-m/c; B) 1kr-m/c; 1) 4xrwMm/c;
1kr-m/c

n) 2kr-m/c; e) 3kr-m/c; 3K) HET MPaBUIILHOTO OTBETA,

4. KonTtponbHoe 3aganue. Kak u3aMeHuTcs TemrepaTrypa UealbHOro ra3a, €CiiM yMEHbIINUTh €r0
o0beM B 2 pa3a B Ipolriecce, Py KOTOPOM COOTHOIIEHHE MEK/TY JaBICHHEM U 00hEMOM ra3a
p/ V2 = cons: a) yBeJMuuTCs B 8 pa3; 0) yBenuuutcs B 4 paza; B) YBEIUYHTCS B 2 pasa;

) HE U3MECHUTCS, ) YMEHBIIKUTCS B 2 pa3a; €) yMEHBIIUTCS B 4 pa3za; k) yMEHbIIUTCS B 8 pas;
3) HET MPAaBUJIIBHOTO OTBETA;

5. KontponbHoe 3aganne. Ha nuarpamme n300pakeH UK pabOTHI TETUIOBOM g

MamuHbl 1-2-3-4-1B cucteme koopaunat T — S, riae T —abcomoTHas TemIe- - 2
parypa, S—oauTtponus. OnHa kinetka mo Beptukanu coorserctByer 10K, a mo Z
ropuzonTtanu 100/[x/K. PaccunraiiTe Ha OCHOBaHUH JaHHBIX U3 rpaduka mi /4/

KII/I paboTbI 3TOi TEMIOBON MAIIMHBEI. e
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6. KontponbHoe 3ananue. MneanbHplii ra3 HAX0UTCA B COCyZe, 00bEM KOTOPOTO MOKET MEHATHCS,
Y COBEPILAET U30TEPMUYECKUI IPOLECC, ITOCIE KOTOPOTO YUCIIO COYJapEHUI MOJIEKYJI I'a3a C e1u-
HUIICH TOBEPXHOCTH CTEHKH COCY/Ia 32 €IMHUILY BPEMEHH YBEIMUMUIIOCh B 2 pasa. [Ipu 3Trom 00bEM
cocyza:

a) yBenuuwiics B 16 pa3; 0) yBenuumics B 4 paza;, B) yBEJIMYWICS B 2 pasa;

T) YBEJIMYUIICS B V2 pa3; ) He U3MEHWIICS;, €) YMEHBIIUJICS B V2 pas;
’K) YMEHBINWJICS B 2 pa3a;  3) yMEHbIIWICS B 4 pa3a; u) ymeHbIuicsa B 16 pas;

IlepeyeHb KOHTPOJILHBIX 3aIaHMIT ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nerennun OIIK-2 (koHTposmMpyemblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-2.3)

Ooo..o| 1 KOHTpONBHBIH BOIpPOC. B BBICOKMI COCYA € PACTHTEIBHBIM MACcIOM OJJHOBPEMEHHO
- — —| BbIchImaTM MHOXXECTBO MAJIEHBKUX METAJUIMUECKUX IIAPUKOB Pa3HOIO pajuyca r .
_ - = | Ilpoananusupyiite mpouecc najeHus MapuKoB B KUIKOCTU U OOBSICHUTE MOPSJIOK UX
T _ Z| mnanmenus Ha gHO. OTBET 0OOCHYITE C MOMOILIBIO (PU3UUECKUX 3aKOHOB U (HOpMYI.

- —| 2.KonuTponbHsii Bonpoc. I1macTUIMHOBEIN IApUK MacChl M, JIETEBILINH CO
CKOPOCTBIO V, CTAJIKUBAETCS C BUCEBIIMM HEMOBUKHO cTep:KHEM Macchl M n
JUTHBI |, cIocoOHBIM Bpatatbesi 0€3 TpeHUs: BOKPYT TOPU3OHTAIIBHOM OCH, IPOXOASIICH

0)

v m
yepe3 Touky nojaseca O, HO HE MPWIMIACT K CTEP)KHIO, @ OTCKAKUBAET OT HETO.
Ornpenenurte 3aKOH COXpaHEHHUS KaKOW BETMYMHBI MOXKHO, a KAKOM HEJb3sl UCIIOJIb30BaTh M

>

IIPU COYapEHUN: MEXaHnUeCKoi sHeprun ? imiynbca? MoMeHTa uMiyibca? 3anuimTe
CBOC CYXKACHHUC O IPUYNHEC COXPAaHCHUA UJIU U3MCHCHUSA Ka)I(,Z[OfI 13 OTUX BCIINYHUH.

3. KoHTpOsBbHBIH BOIIPOC. DKCIEPUMEHTATOP OIYCTUI TSKEIBIN MAapHK, PUKPETICHHBINA o' @
K KOHIly IPY’>KMHKH, B BA3KYIO )KUAKOCTb U PACKaUYMBAET APYro KOHEL IPYKHHKHU B v
BEPTUKAJILHOM HAIlpPaBJIEHUH C YACTOTOM w, B PE3YJIbTATE YETO MAPUK COBEPILAET
Koneb6aHus 1Mo 3aKoHY X = Acos(wt+¢). IIpu 3TOM 3KCIIEpUMEHTATOp 3aMETHII, YTO TIPU

IDDD
|

2
S
x

HEKOTOPOM YacToTe W=y aMIUIUTyAa A KoJjeOaHUil apuKa B )KUAKOCTH OKa3bIBaeTCs
camoit 6ompIoii. icxoast u3 3TOro OH clienaj BEIBOJ O TOM, YTO IIPU TOH K€ YaCTOTE

OyaeT MakCUMaJIbHOM U aMIUIMTY/1a CKOPOCTH IIapuka v = dx/ dt. BeickaxuTe cBO€ cyxieHue o

NPaBIJIBHOCTH WJIM HEMPAaBIWIIHOCTH BBIBOJIA, CAETAHHOTO SKCIIepuMeHTaTopoM. Eciii 3TOT BBIBOA
HEBEPEH, YKaKHUTE, KaK Ha/I0 U3MEHHUTh YacTOTy ), YTOOBI HOIYYHTh MAaKCHUMAIBHYIO aMILTUTYLy
ckopoctu. OTBeT 000CHYITE C MOMOIIBIO (PU3UUECKUX 3aKOHOB U (hOPMYII.

4. KoHTposibHbIi Bonpoc. Tpu sKciepuMeHTaTopa Hadajld CIIOPUTh O TOM, YTO IIPOUCXOAUT 110CIIE
HarpeBaHus ra3a ¢ YMCJIOM €ro MOJIEKYJI, BEIMYNHBI CKOPOCTEN KOTOPBIX OTIMYAIOTCA OT CKOPOCTU
vy He OoJjiee, 4yeM Ha Av = +1m/C, IJI€ CKOPOCTb V; PaBHA IOJIOBUHE CPEIHEH CKOPOCTHU MOJIEKYI

JaHHOTO ra3a. [lepBblil yTBep)kKaaeT, 4To YUCIO TAKUX MOJIEKYJ ITOCIIE HarpeBaHMs ra3a yBeJIU4nT-
Csl, BTOPOIl —YTO HE U3MEHUTCS, a TPETUH — YTO YMEHBIINTCS. BBICKa)KUTE CBOE MHEHHE O TOM, KTO
u3 HUX npaB. CBOH 0TBET 000CHYHTE ¢ MOMOIIBIO (PU3UYECKHX 3aKOHOB U (POPMYIL.

5. KonTposnbHblil Bonpoc. JlBa ci1osl TEMIOU30SMOHHOI0 MaTepuaina

\\!
MMEIOT OJJMHAKOBYIO IJIONIAIb S, HO pa3Hble KOO DHUITUEHTHI N
- - - - IIOTOK
TEIIONPOBOJHOCTH X1 =1HK ¢ u X, =2 HIK ™! u npo- Tena © noTOK

NOPUUOHANBHYIO UM TomHy | 1 21 cooTBercTBeHHO. Temmeparypsl ¢
Pa3HBIX CTOPOH paBHbI T; =400 K 1 T, =200 K (cM. pucyHok). [TepBbiit
HKCIIEPUMEHTATOP CYMTALT, YTO, TAK KaK TEIUIONMPOBOIHOCTH BTOPOTO
MaTepuaia B 2 pa3a 0oJbliie, TO OH MPOIyCKaeT B 2 paza O0JbIIHHA MTOTOK A A
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TeIa, a TeMIIepaTypa CONpPHKACAIOIIEHCs TIOBEPXHOCTH CIIOEB paBHa T'=(T, +T,)/2. Bropoii skc-

MEPUMEHTATOP HE YBEPEH B 9TOM U CUUTAET, YTO Temreparypy T' HaJa0 CYMTATh 1O APYrou dop-
Myne T'=(2T; +T,)/3. CornacHsl 11 BbI ¢ HUMH? ECIIH HET, TO IIPeUIOKHTE IPOLETyPy PEIIeHNs,

MIO3BOJIAIOIYIO HAWTH TeMIlepaTypy T' U IOIy4UTe €€ 3HAaUCHHUE.

3 cemecTp

Ilepeyenb KOHTPOJILHBIX 3aIaHMi ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nerennun OIIK-1 (koHTpoMpyeMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-1.1)

1. KonrponbHoe 3ananue. [1onoxuTenbHBIA TOYSHHBIH 3apsin O = +20 u oTpuIa-
TEJIbHBIM TOUCUHBIN 3apsij Oz = —( HaxXOAATCS B ABYX BEPIIMHAX PABHOCTOPOHHETO 10
TPEyrojbHHUKa C JJTUHOU CTOPOHBI |. YKa3arh npaBuiIbHOE HAITPABICHHUE BEKTOpA HA- ||
MPSIKEHHOCTH E CO31aHHOTO UMK AJIEKTPOCTATUYECKOTO MOJISl B TPEThEH BEPIIMHE 12
9TOr0 TPEYroJIbHUKA (CM. PUCYHOK): q,/ ’
ayl ©0)2 B3 nd4 n5 e6 x)7 38 u)9 k)10 n)ll
M) 12

2. KontponbHoe 3a7janne. YKaKuTe ypaBHEHUE, BbIpaxkaroliee Teopemy ['aycca B 3J1eKTpOCTaTHKE:

a)iE(ﬁ:%?; 6)]§Ed|”:§7(j‘; B)iizoé:o; r)]féou”:o;

3. KonrponsHoe 3a1anue. BHyrpu Hesa- - - . .
PSOKEHHOM TOJION MeTayuTmuecKoi cde- v\EB”eT 4 Eane /1 Egue=0 Eone__y
PBI IOMECTUITU TOUCYHBIN MOJ0KUTEIb- m :\\KA\ +q

HBIN AJIEKTPUYECKUM 3apsi]l, CMECTUB €ro w w 7l

U3 HeHTpa chepsl, Kak MoKa3aHo Ha pu- e A N X
cynkax. Kakoii Oyner kapTuHa CHIIOBBIX  g) \l 0) B) r)

JUHUH 3JIEKTPUYECKOTo TOJIsl B BaKyyMe
BHYTpPH U BHE Chepbl?

4. KontponbHoe 3aaanue. [lonoxxutenbHbli 3apsn +J MOMECTHIIA HA YElIU- v v e’
HEHHBII METAJUTMYECKH map paanyca R, okpyXeHHbII O€CKOHEYHOH 01HO- LR A+; P
POIHOM JUAIEKTPUUECKON CPEOi C AUIIEKTPUUECKON TPOHUIIAEMOCTBIO €. , \wmerann/ »
Pa3HOCTb MOTEHIIMANIOB PA —(Po B TOUYKE A Ha MOBEPXHOCTH Iapa (Ha mape) w7 RMANEKTPUK
u B Touke O ero 1eHrpa OyaeT paBHa: a) +L2 ; 0) +L2; B) +L2 ;
4rE,R 4ree R l6rz,R

q . . q . q . q . q .

r) +—21 H) Ol e) _—2’ )K) _—2’ 3) _—2’ H) _—2’
lerze,R 4rE,R 4ree R l6rz,R l6rze,R
5. KontponbHoe 3ananue.
| . o a 3 6) B B) r
JIOCKUM 3apsKEHHBIN T T J/

KOHJIEHCATOp C 3apsiaioM ( Ha 11+ 1+ 14 FNEVFVHQ 2 +§) +__+(Q + + + 4]
METAJITMYEeCKUX OOKIIaZKax g ; @ @ B
3aII0JIHEH JUAJIEKTPUUYECKOU =1- l = J/_q = T - - A9 =—="="=9¢ == = -9
Cpeloi ¢ IUDJIEKTPUUECKOM P P

MPOHUIIAEMOCTBIO & = 2 W HaXOAUTCS B BakyyMme. BbiOepuTe puCyHOK C paBUIbLHBIM HalpaBieHU-
€M JIMHUH BEeKTOopa noJispuzoBaHHocTH P!
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6. KonrponbHoe 3ananue. Bromas MUIMHAPHYECKOTO METAIUIMYECKOTO IPOBOJa paauyca I, y4acToK
KOTOpOro JUIMHbI L umeer conpoTuBiieHne R, cO34aHO0 CTOPOHHEE CTAl[MOHAPHOE IEKTPHUUECKOE
noJjie ¢ HanpspKEHHOCTRIO £. OnpenenuTe u ykaxure GopMyIly Ui IVNIOTHOCTH TOKA, BEI3BAHHOTO
9TUM TOJIEM!

. m’RE . m’E . EL . m°R . LR
a)J=T; 0) j= , B) = , T) )= ,oom )= ;

R EL m’E
€) Apyroi OTBET;

7. KontposbHoe 3aanne. FiMeeTcst 3aMKHYTBIN KOHTYP ¥ TIPOBOJHUKH C TO- - /
Kami |1, |2, I3 u |4. HanpaBnenne 06xoaa KOHTypa 1 HalpaBJIeHUS TOKOB dt 4@ s
IIOKa3aHbl HA pUCYHKE. YeMy paBHA LUPKYISLMs BEKTOpa MHIYKIUN Mar- (/

HUTHOTO I10JIs 110 3TOMY KOHTYPY, [IeJI€HHAs HA MarHUTHYIO IIOCTOSIHHYIO

q;Bdl//Jo ? a) [1-1o+4; 6) -l -y, B) [1+lo-14; F) -l1-lotH 4

,I[) 1+ 314 e) [1+15-13-14; )K) ) -l1-lot+l3+]4 e) -l1-1o-13+l4

8. KonrponbHoe 3amanne. Crersieecs MATHO, 00pa30BaHHOE C(HOKYCHPOBAHHBIM JIy4OM Ha dKpaHe
Xy ocumiiorpada, Haxoauiaoch B Touke O. K maTHy, kak moka3aHo Ha pUCYHKE, MTOTHOCST TOJIKO-

BOOOpa3HbIil MarHut. OnpeaesuTe, B KaKyl0 CTOPOHY CMECTHUTCS CBETSIIECECS MATHO!
ayl ©0)2 183 14

9. KonTposbHOe 33ajaHKe. 3aniChIBAIOIIAs TOJIOBKA MArHUTO(OHA UMEET BHI TOPOUAATIBLHOTO Cep-
JICYHHMKA U3 MaTepualia ¢ MarHUTHOM MPOHULIAEMOCThIO [/ >1, B KOTOPOU caenana npopesb (CM.

pucynku). Tok |, Texymmii o 0OMOTKe, HABUTOI Ha CEPJCYHHK, CO3JJaeT B HEM MarHUTHOE TI0JIE C
JUHUAMYU UHAYKLIUU H

VYkaxuTre pucyHOK ¢ Ipa-
BUJIBHOM KAPTUHOU JIMHUUI
H B cepaeunuke u B mpo-
pesu:

10.KontpomabHoe 3aaanue. [10cTOSIHHBIN MarHUT ¥ NEPIEHAUKYISIPHBIN K ~ \\\,_
€ro OCH KpyroBOM BUTOK C TOKOM | HENOJBUYKHBI JPYT OTHOCUTENIBHO JIpyra. -
Kak nmpu 3TOM 1efiCTByeT Ha BUTOK MarHUTHas CHJIa CO CTOPOHBI MarHuTa?

a) OHA NMPUTATUBACT BUTOK K MarHUTY; 0) OHA OTTAJIKUBACT BUTOK OT MATHUTA; B) OHA CTPEMUT-
Csl CMECTUTh BUTOK BOOK;  T) OHA paBHA HYJIIO, TaK KaK BUTOK U MATHUT HEHOJABUKHBI,

11. KonTpoarsHoe 3a1anue. B 01HOM MIIOCKOCTH JIEKAT MPSMOI TTPOBO/I, IO KOTOPOMY o
TE4eT ITOCTOSIHHBIN TOK, ¥ 110 Pa3Hble CTOPOHBI OT HETO NpoBoslue Koapla A u B. B
HEKOTOPBIA MOMEHT IIPOBO/JI C TOKOM Havajiyd OBOPAYMBATH M0 YACOBOM CTPEIIKE BO- @
KPYT OCH, IEPIEHIUKYIIPHON INIOCKOCTH U IIPOXOMSIIEH Yepe3 CEPEUHY OTpe3Ka,
COEIMHSIOIIETO [IEHTPBI Kol (CM. pUCYHOK). [ToTeuer Jin 3JeKTpruYecKuil TOK 110

KOJIBIIAM U, €CIIU Ja, TO B KAKUE CTOPOHBI?

a) B KoJIbllaXx A ¥ B moTeuyer mpoTHB 4aCOBOM CTPEJIKH;

0) B kosbIlax A 1 B moreder 1o 4acoBo# CTpeike;

B) B KOJIblle B - 110 4acoBoii cTpelike, a B KOJIbIIE A - IPOTHB YaCOBOM CTPEJIKH;

I) B KOJIbIIE A - 110 YaCOBOW CTpEJIKe, a B KOJIbIle B - MPOTUB 4acoBoii cTpesky;

12.KontposbHoe 3a1aHue. B 1ienu anekTpuueckoro KkoinedareaIbHoro KOHTypa, u30-  C L
Opa’KeHHOTO Ha PUCYHKE, IEPBOHAYAIBHO 3aMKHYTHIHN Kitod K pasomknymu. [Ipu R
3TOM IMEPHOJ COOCTBEHHBIX AIEKTPHUUECKUX KOJIeOaHUH K

a) yMEHbLIHJICS, 0) He U3MEHMIICS, TaK KaK 3aBUCHT TOJbKO OT BennuuH L u C;

B) YBEJIMYHJICS, T) 3JEKTPHUECKHE KOJIeOaHUs TIPEKPATHITUCH;
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13.KontpomabHoe 3ananue. Yactora Wy, BHemHel 3/IC, MeHstommencs 1o rapMo- c

HUYECKOMY 3aKOHY M BKJIFOUCHHAs B QJIEKTPUYIECKUI KoeOaTebHbIi KOHTYp (CM.

PUCYHOK) TaKOBa, YTO aMILINTY/a BHIHYKIEHHBIX KOJe0aHui Toka B KOHType Mak- St R
cuManpHa. ConporuBienre R yBenmnuuBaroT, He MeHsis napametpbl L u C.Ilpu

ATOM IS TIOJTy4€HUs] HOBOT'O MAaKCHMAIbHOTO 3HAUEHUSI aMILTUTY bl TOKA CIICTyeT:

a) YMCHBLINTh BEIMYUHY Wy, ?  0) YBEIHYUTH BEIUUHHY Wy, 7
B) BEIIMUMHY W, U3MEHSITh HE HAJ0?  T) IIPU CONMPOTUBIICHUAX R, OONBIINX KPUTHIECKOTO 3HA-
YEeHWSI, BBIHYKICHHBIE KOJICOaHMsI TOKA B IIENTU BO3HUKATh HE MOTYT?

14. KonTpoabsHOe 3aaHue. B ciyyae 371€KTpOMarHMTHOTO HOJIS B UACAJIbHOM TUAIIEKTPUYECKON
Cpezie CoIIacHO ypaBHEHUsAM MakcBeiia BeKTop FOtE paseH:

a) j; 6)-0B/ot; B)aD/ot; 1) p; n)Egp; e U x) —0H/ot;

Ilepeyenb KOHTPOJILHBIX 3aIaHMil ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nerennun OIIK-1 (koHTpoMpyemMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-1.2)

1. KouTposibHOE 3a1aHKe. B HIEHTpe 3aKpeIieHHOr0 HEMOABHKHOTO TOHKOTO e
KOJIbIIA paanyca R, o KOTOpoMy paBHOMEPHO pacrpeesieH IeKTPHUSCKUH 3a- ++
psin +(, IepBOHAYAILHO MOKOUJIACh CBOOOIHAS YaCTHUIIA C TAKUM JKE 110 BEJIUYHU- 7 *+4
HE U 3HAKY MOJIOKUTEILHBIM 3apsiioM +0. Y TaJUBIIUCH IO JEHCTBUEM dJICK-
TPUYECKHUX CHJI CO CTOPOHBI KOJIbIIa Ha OECKOHEUHOE PACCTOSHUE, YaCTHUIIA [TPH- \L
o0peraeT CKopocTh, paBHYI0 V. KakuM OyneT npaBmiibHOE BIpaXKEHUE IS pac-
4yeTa MacChl YaCTHUIBI?
2 2y,2 2\,2 2\,2

T D T B O I

A7, RV 47 R 87, RV 8mE,R 27E,RV? 27E,R
) APYroi OTBET

2 2

MCTOYHUKY TOKA C BHYTPEHHUM colnpoTuBiieHneM 1 OM, Kak 11oka3aHo Ha pucyHke. Ecin
JIBIDKOK peocTaTa IepeMellaTh U3 KpailHero JIeBOro MoJ0XKEeHHs BIIPABO /10 KOHILIA, TO
MOIITHOCTh TOKa B peocTare Oyner ... a) CHa4aja yMEHBIIAThCS, a 3aTEM yBEIINYUBATHCS,
0) cHavasa yBeJIMYMBAThHCS, @ 3aTEM YMEHBLIATHCS, B) HEMPEPHIBHO YBEIMYHBATHCS;

T') HEIIPEPHIBHO YMEHbBILATHCS,

2. KontponbHoe 3amanue. Peocrar ¢ 06mum conporuBierrneM R=100M noakiroyeH K S 7
R

3. KonrtponsHoe 3a1anue. Ha pucynke n300pakeHbl CEUeHUs TpeX Napaielb-
HBIX NPSIMOJIMHENHBIX JUIMHHBIX IPOBOJHUKOB C Pa3HOHANPABIEHHBIMU TOKAMH

OJIMHAKOBOU BEJIMYUHBI |I l| = |I 2| = |I 3| . PaccTostnusa mexay npoBOAHUKAMU

OJIMHAKOBBI, U B ToUKe O, paBHOYJAJIEHHON OT BCEX MPOBOJHUKOB, KAXIbIM 13
TOKOB CO3/1a€T MarHUTHOE T10JIe, BEJIMYMHA UHAYKLIIUU KOTOpPOro paBHa B. Bek-
TOP MHIYKIMU CyMMapHOTO MarHUTHOTO TOJIsl BCEX TOKOB B Touke O nmeer
HallpaBJICHUE!

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

4. KoHTposbHOE 3a/1aHue. [[Ba OECKOHEYHBIX MPSMBIX IIPOBOJAHUKA HATIPABJICHEI
B3aMMHO NEPIICHIUKYISIpHO. [1o MPOBOJHIKAM TEKYT TOKU OJJUHAKOBOW BEIH-
4yuHbl. HauMeHb1INI OTPE30K MPSIMOIl JIMHUU, COSTUHSIONIEH TPOBOHUKH, UME-
et uuHy 2R (cM. pucyHok). B Touke A mocepennHe 3TOro 0Tpe3ka TOKH Co3/1a-
IOT MarHUTHOE T0JIE C BETMYMHON HanpspkéHHOoCcTH H. Uemy paBHa BenrunHa
KaX/IOTO U3 TOKOB, TEKYIIHX 110 IIPOBOJHHKAM: a) | =7mRH  06)
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| =J2nRH  B) | =27RH 1) | =2J27RH 1) | =7RH/V2  ¢) | = iRH/2

5. KontponbHoe 3aganue. JINHUM MHAYKIIUUA B OJHOPOAHOTO MAarHUTHOTO TTOJIS
HaTPAaBIIEHBI BJIOJIb OCH Z. 3apsDKEHHAs YacTUIla B HAYAIbHBI MOMEHT BBUIETACT U3
Havayia koopauHaT O O CKOPOCTHIO, HAIPABJICHHOW BJIOJIb OCH X, ¥ CITyCTS
IPOMEXKYTOK BpeMeHHU At B mepBbIil pa3 Bo3Bpamiaercs B Touky O. Kakas ¢popmyna
IIPU DTOM MPABUIILHO 33/1aET yJEIbHBIN 3apsi qacmum?

a) aq_ H 6) ﬂ E B) ﬂ % ) A ﬂ ) “ ﬂ
m 2B’ B’ B ' m 2nB’ m 7B’
q _ 2At, mo m q_ 2m, o )
e) —=——, — = —=— —-—=—, K OH OTBET,
)m 7B )m 2BAt )m BAt PI)m BAt ) Apyroi oTBeT
6. KonrponbHoe 3amanne. KopoTkozamkHyTas karymka u3 N BUTKOB, BpaIaeTcs ¢ yr- Wil 3

JIOBOM CKOPOCTBIO (® BOKPYT OCH, NEPIEHAUKYJISIPHON K HAMPABJICHUIO JIMHUN UHIYKIIMI go

B OJIHOPOJIHOTO MTOCTOSIHHOTO MarHuTHOro noJjsi. Bennunna 3/[C snekTpoMaraHuTHOM ﬂ_g_cé
WH/IYKIIMH, BO3HUKAIONIEH B KaTyIIKe, paBHA HYJIIO, Kora (BeiOepuTe MpaBUIbHOE yT-

BEPIK/ICHHUE):

a) ocb katymky 00' mepreHIuKy/IspHa BekTopy B
6) och karymku 00' mapastenbHa BekTopy B

B) BenuunHa DJ[C MHAYKIIMKM HE 3aBUCHUT OT B3auMHoi opueHTaiuu ocu 00" u BekTopa B;
r) npu yKa3aHHbIX yenoBusax DJIC 37eKTpOMarHUTHOM HHAYKIIMH BCET1a OTIIMYHA OT HYJIS|

7. KoHTposibHOE 3a/1aHue. 3aKpeIJIeHHbIN 3aMKHYTHIH TPOBOISIINN KPYrOBOM BUTOK C COIPOTHUB-
neHueM R pacronokeH B rOpu30HTAILHON MIJIOCKOCTH B MAarHUTHOM T10JI€, IMHUKM UHAYKIIMH KOTO-
poro BepTukaibHbl (puc.l), a BeTHUNHA HHIYKIIMK HAYMHACT U3MEHSITHCS CO BpeMeHeM t 1Mo 3aKo-

ny B= B, + Bt- 6,0, tie By, B, u [B,— NONOKUTEILHBIE KOHCTAHTBL. YKAKUTE TIPABHIILHbIH

rpaduK 3aBUCUMOCTH BEJIU- a))l 0)41 B) A/ )}/ VLY el

YHHBI HHIYKIIMOHHOTO TOKA, I

BO3HHMKAIOIIETO B BUTKE, OT % t t Vt |/t M t ’\ !

BpeMeHU L l ¢ J’ H
Puc.1

8. KonrponbHoe 3ananue. C yMeHbIIEHHEM BETHYMHBI EMKOCTH C B 3JIEKTPUYECKOM R c
KOJIcOATEIBHOM KOHTYPE, H300paKEHHOM Ha PUCYHKE, BEJIMYMHA JIOrapru(pMUIECKOTO |:| ﬁ i]
JIEKpEMEHTA 3aTyXaHHsI JJIEKTPUIECKUX KOJICOAHMIA: a) YMEHBIIIAeTCS, L

0) HEe U3MEHsETCS,;

B) YBEJIUYHUBACTCS; I) JUIS OTBETA He XBaTaeT 3HaHus BeauunH L, Cu R;

9. KontposbHoe 3aganue. B anexTpudeckuii KoiedaTenbHbIi KOHTYD C aK- R

c
TUBHBIM conpoTuBieHreM R, émkocteio C U MHAYKTUBHOCTHIO L, n306pa- (i cos(ol)
. 00
JKEHHBIN Ha PUCYHKE, BKJIIOYEH MOCIE0BATEIbHO HCTOYHUK TEPEMEHHOT0 L

TOKA € aMILIUTYA0# £, C 4acTOTOH M, KOTOPYIO MOXKHO U3MeEHATh. OKasa-

JIOCh, YTO TPHU YAaCTOTE ® = 1 B KOHTYpE HAOIIOAAETCS pE30HAHC aMILIUTY bl TOKA B LEMH, a IPH
4acToTe ® = (2 HaOII0aeTCsl PE30HAHC aMIUIMTY/Ibl HaNpsDKEHUs Ha KoHaeHcaTope. [pu atom
OTHOLICHUE M1/ ®2 paBHO (ONpeenrTe BEPHBI OTBET):

I e e A TS ATy I S
L-2CR’ 4L - c:R2 2L -CR c-2lR’ V- LR

L. ) 4C
L-4CR*’ AC- LR’

3) HET MPaBUIBHOTO OTBETA;
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IlepeyeHb KOHTPOJILHBIX 3aIaHMI ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nerennun OIIK-1 (koHTpoaMpyeMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-1.3)

1. KonTponbHblii Bonpoc. Ha miockoctu Xy moka3aHa KapTUHA SKBHUIIO-

TEHIMAIbHBIX IOBEPXHOCTEH IEKTPOCTATUUECKOTO MOJIsl, B KOTOPOM Ha-
XOJUTCS CBOOOIHAS MOJIIPHAS MOJIEKYJIa € 3apaaamMu +J 1 —( Ha KOHIIaX
(cm. pucynok). [IpoaHanu3upyiite gaapbHEHIICE MOBEICHHE MOJICKYJIbI 1
BBICKQ)XKMTE CBOE MHEHHE O TOM, KaKO€ IOJIOKEHHE OHA MOXKET IPUHATH U
B KaKOM HaIpaBJIEHUU JOJKHA ABUTAThCA U MO KakuM npuynHaMm. OTBeT
000CHOBAThH U MOATBEPANUTH GU3NUECKUMHU 3aKOHAMU U (POpPMyIaMH.

y 48 3B 2B B

2. KonTtponbaslii Bonpoc. [1o ToHKO# 0eCKOHEYHO ATMHHON HUIMHIPHUYECKONW TOBEPXHOCTH pa-
auyca R paBHOMEpPHO C MOBEPXHOCTHOM IUVIOTHOCTBIO G PAaCHpEeieH IEKTPUUECKHUI 3apsil.
Hpyrue 3apsiabl oTcyTcTBYIOT. OOBSICHUTE, KaK HAWTH 3aBHCHUMOCTD OTEHIIMAJIA SJIEKTPOCTaTHYe-
CKOTO IOJISL @ OT PACCTOSIHUA [ 10 OCU JTaHHOM MOBEPXHOCTH, €CIIM U3BECTHO, YTO BEJIMYUHA I10-
TEHIIMaJla Ha OCU LIMJIMHIPUUYECKON IOBEPXHOCTHU paBHa ¢, . [IpuBeaure popmyity 310l 3aBUCUMO-

CTH U IIOCTPOHTE MPpUMEpHBIii rpaduk 3aBucHUMOCTH ¢ =¢(r) mpu O<r <w.

3. KortponsHsiii Borpoc. [1o 6eckoHeYHO# MIIOCKOCTH, y4aCTOK -q ¥
KOTOPOM ITOKa3aH Ha PUCYHKE, T€YET OJHOPOJHBIN IIOCTOSHHBIN Ar—=
3JIEKTPHYECKHI TOK C TIOBEPXHOCTHOI IIOTHOCTBIO 1 . Hay mtoc- — =
KOCTBIO Ha PACCTOSIHUU [ MapajulesIbHO HAIIPABJIECHUIO TOKA JIETUT — >

CO CKOPOCTBIO V YacTHLa C OTPULIATEIbHBIM 3apsoM —(. Bei-

CKa)XMTE CBO€ MHEHHUE O TOM, MOKET JIM YyacTula crycTs BpeMst At BepHYThCS B TOUKY A, B KOTO-
pOIi OHA HaXOWJIaCh B MOMEHT BPEMEHH, yKa3aHHbIH Ha pucyHke. Ecnu na, To uemy paBno At ?
CBou BbIBOJIbI 000CHYHTE C TOMOILBIO (PU3MUYECKHX 3aKOHOB U MPUHIIUIIOB U OATBEPAUTE HEO00XO0-
JUMBIMH (hopMyIaMu.

4. KoHTponbHblii Bonpoc. [IepBoHauanbHO INIOCKOCTh MACCUBHOM IPSIMOYTOJIbHOM
pamKu ¢ TOkoM | BepTHKajibHA, a cama paMKa OKOUTCS U HaXOIUTCS B OAHOPO/I- BM
HOM MarHuTHOM 1ojie B = CONStIMHUK KOTOPOTO HANPaBJICHbI BEPTHKAIBHO (CM.
pucyHOK). PamMka MoskeT BpamaThbcst 6e3 Tperust BOKpyr ocu OO’. DKcriepuMeHTa-
TOp CYUTAET, YTO paMKa He OyAeT ABUraThCs, HOCKOJIbKY MHAYKIUS B MarHUTHO- /
4%
o

ool
~ O%

IO I10JIs1 BCIOJLy OAMHAKOBA, a TOK T€YET 110 MPOTHBOMOJIOKHBIM CTOPOHAM PAMKH B
pasHble CTOPOHBI. BbICKa)kuTe cBOe MHEHHE O TOM, IIPaB JIM ATOT SKCIIEPUMEHTA-
top? Ecint 1a, TO moaTBepANTE 3TO C MOMOLIBIO (hr3ndecKnx 3akoHOB  (opmyi. Eciu HeTt, TO
00BSICHUTE C TOMOIIBIO (POPMYIT KaKyiO CTOPOHY OyZET BpallaThCsl paMKa, 10 KaKkoMy 3aKOHY Oy-
JIET MEHATHCA €€ YIII0BOE YCKOPEHUE U UTO OyJeT NPOUCXOANTH C PAMKOH B JaJIbHEHUIIEM: OCTaHO-
BUTCS OHa, WK HeT? ONUIINTE XapakTep e€ NanbHEHIIero ABHKEHHS.

5. KonTponbHblii Bonpoc. B anekTpuueckoil nenu, ykazaHHOW Ha pUCYHKE Hadalu c
U3MEHATh BenuunHy éMkoctu C mepemeHHOro konjaeHcaropa ot 0 10 « . Kak npu L R
9TOM OY/IeT MEHSTHCS COOCTBEHHAS YacTOTa KOJIeOaHUH TOKA B TAaKOH IenHn? Y KaKHuTe

uHTepBaji u3MeHenus C, Ipu KOTOPOM KosieOaHus TOKa BO3MOXHBI. Hapucyiite npuOiIu3nuTeaIbHbII
rpaduk 3aBUCUMOCTH BEJTMYMHBI YacCTOTHI KoJiebaHui w ot BenuuuHbl eMkocTu C. OTBeT 000CHO-
BaTh U MOJATBEPIUTEH (HOPMYIaAMHU.

IMepeyeHb KOHTPOJILHBIX 3aIaHUI U (HJIM) BONPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-2 (kKoHTpoHpyeMblii HHANKATOP A0cTHKeHUs1 komneTreHun OITK-2.1)
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1. KontponbHoe 3ananue. [lo 06beMy mapa ¢ 0JMHAKOBOM BO BCEX TOYKAX " " "
” " ”

IUIOTHOCTBIO O = CONSt pacmpeneneH anekTpuueckuii 3apsa. llap okpyxken 6ec- g # "

KOHEYHOM JAURJIEKTPUUYECKOUN Cpenoi, UMEIOIIEH TUAIIEKTPUUYECKYIO ITPOHUIIAE-
MoCTh €. Ha paccTosiHuu I' OT neHTpa mapa (3a ero npezeiamMmu) BeIMIMHA Ha- ” "
NPSHKEHHOCTH AJIEKTPUYECKOTO MOJIs, CO3IaHHOTO 3THM 3apsijioM, paBHa E. Eciu . "
IIOMECTHTD JaHHBIH 3apsHKEHHBIN 11ap B BakyyM (YOpaTh JUAJICKTPHUK), TO MOJIE C ” "
B/IBO€ MCHBIIICH BEJTMUMHON HanpspkeHHOCTH E/2 Oyner HaOIr0AaThCs B BAKYyME Ha BABOE 00JIb-
IIeM PacCTOSHUM 2I' OT LeHTpa 1mapa. Yemy paBHa JUIICKTPUUECKAsk IPOHUIIAEMOCTh CPEJIbI?

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

2. KontponbHoe 3ananue. Ha pucyHke nokazana KapTuHa
SKBUMOTEHIUAJIbHBIX JIMHUHI 3JIEKTPOCTATUUECKOTO OIS U 3B
3HayeHud noreHnuaia Ha Hux. Ormeuensl Touku A, B, Cu D. 1
N3MeHeHue BeIMUUHBI CKOPOCTH NIEPBOHAYATILHO MOKOUBILIECHUCS \
3apSKEHHOW YaCTHIIBI O] JEHCTBUEM DJIEKTPOCTATUYECKOTO . \
MOJIsI UMEET HanOOoJIbIIIee 3HAYCHUE TIPY MIEPEMEIIEHUH YaCTHUIIbI: o\
a) u3 Touku D B Touky B;  6) u3 touku D B Touky C,; OO
B) u3 Touku D B Touky A; 1) u3 Touku C B TOuky A; N

3. KonTponbHoe 3a1anue. BennunHa 351eKTpu4eckoro Toka, TeKyIe- A
r'0 TI0 IPOBOJHHKY, MEHSIETCS CO BpeMeHeM { 1o 3akoHy, n300pa- SRoE-*
KEHHOMY Ha puUCyHKe. YeMy paBHa BeIMYHMHA IEKTPUUYECKOTO 3apsi- 4 + !
J1a, IPOTEKIIIETO YEPE3 MOMEPEUHOE CEUEHUE MPOBOJHUKA 38 UHTEP- S [T TN~ T~ 7~ 717 =
Bas Bpemenu 0<t < 3c? 2 |
a)0,6Kn 0)1,67Kn B) S5Kn 1) 7,5Kn 1) 15Kn L B i i NG

4. KontponbHoe 3a7aHue. J{Ba npsMOIUHENHBIX IJTUHHBIX POBOAHUKA y
JIeKAT B TUIOCKOCTH XY, mapamienbHbl ocu OX ¥ pacroiio:KeHbI Ha I

OJIMHAKOBBIX paccTosgHusAX a ot ocu OX. Ilo mpoBogHMKaM TeKyT 0,48 X
_, a
OJHOHaIpaBiIeHHbIe TokH, npuueM |, = 2| ,. Cymmapnas unnyknus B

I,
Mar"HMTHOI'O I10JIS 3TMX TOKOB paBHA HYJIIO B TOYKE C KOOPAMHATAMU .

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

5. KonTponbHoe 3a1anue. 3aBUCHIMOCTH aMILTATY/ bl BBIHYXICHHBIX U

. c
KoJieOaHUi HaIpsKeHUsl Ha KoHJeHcarope U, 1 aMIuTyzasl Toka |
B DJIEKTPUYECKOM KOJIEOATEIIbHOM KOHTYPE OT YaCTOTHI () BHEITHEH

DJIC noxasansl Ha pucyHke, rie o, =10° ¢, a ko dunment 3ary-

|
|
|
|
:
|
XaHus 1715 3Toro koutypa pases P =210 ¢'. Onpenenure, xaxoit O, ®

JOJDKHa OBITH BEIUYHMHA YaCTOTHI o, .

a) 500F c*; 6)10°ct; B) 1,416 ¢'; 1) 1,72006 ¢'; n) 20CF ¢'; e) 3010 ¢’

6. KoHTtposbHOe 3a1anue. B miockoi 31eKTpOMarHuTHON BOJTHE, PACIIPOCTPAHSIONICICS B BaKyy-
M€, B HEKOTOPBIA MOMEHT BPEMEHU BEKTOP HAIPSIKEHHOCTH 3JIEKTPUUECKOTO I10JIs1 HAIIPaBJICH

BJIOJIb BEKTOpa K , @ BEKTOP HANPSHKEHHOCTH MarHUTHOTO T10JIs — MPOTHB BEKTOpa | , r1e

i, ],K —opTsl 1eKapTOBO CHCTEMBI KOOPAMHAT. BEKTOPOM CKOPOCTH 3TOM BOJHBI OyeT (C — cKo-
POCTh CBETA):

a) jc; 6) —jc; B) (T+IZ)C/\/§; r) (E—T)C/\/E; 1) HET MPaBHJIBHOTO OTBETA;
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IMepeyeHb KOHTPOJILHBIX 3aIaHUI ¥ (HJIM) BONTPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-2 (koHTpoupyeMblii HHANKATOP A0cTHKeHUs1 komneTeHun OITK-2.2)

1. KonrponbHoe 3aganue. B HeKOTOpoil 061acT IPOCTPAaHCTBA CO3/1aHO IIEKTPOCTATHUECKOE
10JI¢, BEKTOP HAMPSHKEHHOCTH KOTOPOTo B ToUuKe P(X1,Y1) HampasieH Mo HEKOTOPBIM YIJIOM K OCH

x (cMm. puc.). Kakast 3aBUCMOCTb MOTEHI[HAJIA SJICKTPUIECKOTO MOJISI OT KOOPAUHAT @ (X, y) MOKET

COOTBETCTBOBATH TAKOMY HAIPABJICHUIO HAMPSH)KEHHOCTHU ?

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

2. KonrtponbHoe 3ananue.. Touka “A” HaxoauTCs HA PacCTOSHUU I =
2R 0T OCH JUTMHHOTO 3apsHKEHHOTO HIIHHAPHYIECKOTO KOHAEHCATOpa, a - RX+ P,
touka “B” — Ha paccrosiHuu I = 3R ot 3T0# ocu. Pagnycel oOkimanok - )_+_i'_ Sl bt
Takoro KouzaeHcaropa Ry = R u R; = 4R ¢m. pucynok). Onpexnenure / AR BVB
OTHOILCHUE Wa/Wp TUIOTHOCTEW SHEPTUH AIIEKTPOCTATUIECKOTO MOJIS B

Toukax A u B: a) l 6) 1,5 B) 2,25 1) 3,375 ) 5,0625

3. KontponbHoe 3ananue. OMHOPOIHBIA TOHKAN ITy4OK JIEKTPOHOB, JIETSI- 7
IIMX CO CKOPOCTHIO V B HAaNPaBJICHUU OCH Y, HAXOJUTCS B IJIOCKOCTH YZ B
KaKyI0 CTOPOHY 3TOT ITy4OK OyJeT OTKJIOHSTH IEKTPOH, IBUKYIIUNCS TIPO-
THB OCH Y, M HaXOAsIUiics B Hadaie KoopanHaT O (CM. pucyHOK)? €
a) BJIOJIb OCH X; 0) IPOTHB OCH X; B) BJIOJIb OCH Y -€
r) IPOTHB OCH Y,  [) BIOJb OCH Z,  €) IPOTHB OCH Z,

QY
(=)
<

Qy

4. KouTtponbHoe 3aganue. [1o 3aMKHyTOMY IPOBOASILEMY KOHTYPY C MHTyKTHBHO- ]
cteio L = 2I'H TeueT TOK, BEMMYMHA KOTOPOTO MEHSETCsl CO BpeMeHeM t 1o mapa-

>

00JIMYECKOMY 3aKOHY (~ tz) , KaK TIoKa3aHo Ha rpaduke. OnpeaenuTe U yKaxuTe
BenunHy D/]C caMOMHIyKIIMK, BO3HUKAIOIIEH B KOHTYpe B MOMEHT BpeMeHu t = 2
c:

a)2B; 0)4B; B)6B; 1)8B; 1) 12B; e) 18B; k) 24B;

5. Kontponbshoe 3aganne. COOCTBEHHBIE 3aTyXarolue KojaeOaHus B R o
IIEKTPUIECKOM K0JIe0aTeIbHOM KOHTYpPE C CONPOTHBIICHNEM R, HHIYKTHBHOCTHIO

L u émxocThio C ONMUCHIBAIOTCS ypaBHEHUEM q(t) = APt sin(oot+ ¢) , TIIe
g3 1
5\JLC

yBeanuuTh B 4/3 = 1,33pas: a) He U3MEHHTCS, 0) yBemmuutcs B 1,33pa3a;

Bo ckonbKo pa3 u3MEHHTCS 4acToTa (W) KoJeOaHuM, eclii KOd(PHUIMEHT 3aTyXaHus [3

B) ymeHbmuTcs B 1,33pas; r) ymensimmTcs B 1,2pas; n) yBeauuutcs B 1,2 pas;

6. KonTposbHoe 3a1anue. AMIUTUTY/Ia HAMPSDKEHHOCTH MArHUTHOTO TOJISI SJIEKTPOMArHUTHOM BOJI-
HBI, PaCIPOCTpaHSIOIIEHCS B BAKyyMe, yBelanumiach B 4 pasa. [Ipu 3ToM aMIuiMTyaa mioTHOCTH
MIOTOKA SHEPTUH, IEPEHOCUMAs 3TON BOJIHOM:

a) He U3MeHMIIach, 0) yBelnM4Miach B 2 pa3a; B) YMEHBIIWIACH B 2 pasa,

I) yBeMumIach B 4 pasa; 1) yMEHbIIMIACh B 4 pa3a;  €) yBenuumiaach B 16 pas;

) YMEHbIIWIACh B 16 pa3; 3) HET NPaBHIBLHOIO OTBETA;

IMepeyeHb KOHTPOJILHBIX 3a/IaHUI ¥ (HJIM) BONPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-2 (koHTpoupyeMblii HHANKATOP A0cTHKeHUs1 komneTreHun OITK-2.3)
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1. KonTpousbHslii Bonpoc. IloTeHnnan 3nekTpocTaTuyeckoro moJjst Ha INIOCKOCTH Xy 3a7jaH (hopMy-
noit ¢ =kxy, re k =1B/m?. HapucyiiTe KapTHHY CHIOBBIX JHHHUI 31EKTPOCTATHIECKOTO TI0Ms B 06~
Jacty x=0, y= 0. OTBeT 000CHOBATH M MOATBEPIUTH (POPMYyIaMH WIH 3aKOHAMH (DU3HKH.

2. KonTtponbHblil Bonpoc. JInanu HanpspkeHHocTH E amekrpocraru- =
71 <4 2 7 7~

YEeCKOT0 IMOJIsl MOT'YT MEHATDH HallpaBJIeHUE Ha IJIOCKOM IpaHuLe ABYX ////
UJCANbHBIX JUAIEKTPUUECKUX CPEJl C IUDIIEKTPUUECKUMH MPOHHUIIAE-

MOCTSMU & U &,, KaK [I0OKa3aHo Ha pucyHKe. [loxoxee siBleHMe Ha- / >/ / /
8,!

0JTr0/1aeTCs B ONTUKE TPH MTPOXOXKIACHUH CBETOBOI'O JIy4a uepe3 IpaHu-

Iy IBYX TPO3payHbIX cpefl (3aKOH MpesiomMiieHus ). BhICKaXUTe CBOE CY)KICHHE O CIIPABEJIMBOCTH
UCIIOJIb30BAHUS ONTUYECKOrO 3aKOHA MPEIOMIICHHSI B JaHHOM citydae. Mcnosb3ys pusnyeckue 3a-
KOHBI ¥ IPUHIIUIIBI, HaliIuTe CBA3b (3aBUCHMOCTB) MEXIy yrilaMu &, u 6, B 3aBUCHMOCTH OT BEJH-

YUH AUDJIEKTPUYECKUX MPOHULIAEMOCTEN & U &,. OTBET 000CHOBATH U MOATBEPAUTH (POPMYIaMH.

3. KouTponshsiii Bonpoc. ConpoTuBIeHUE peocTara, MOJKIIOYEHHOT0 K HCTOUYHUKY T10- R
crosiHHOM DJIC € ¢ BHYTpeHHUM COMpPOTUBIIEHHEM I', ObuT0 paBHO R. [lepeasunyB momnzy-
HOK PEOoCTaTa, yMEHBIIMIIA €0 CONPOTHURIICHHE B 2 pa3za: R - R/2. [lepBrIif skcniepumeH-
TaTOp CUMUTAET, YTO MIPH ITOM TEILJIOBAsi MOIIIHOCTh, BbIJIeNIIeMasi Ha peocTare, 00s3aTeib-
HO JIOJDKHA U3MEHUTHCS. BTOpO# SKCIIepuMEHTaTOp YTBEPKIA€T, UTO BhIAesieMas TerIoBasi MOLI-
HOCTb HE U3MEHUTCS IIPU OMPEEIEHHOM COOTHOIIEHUH Mexay R u . Brickaxkute cBoe 000CHO-
BaHHOE 3aKOHaMH (PHM3UKH MHEHHUE O TOM, KTO U3 HUX MPaB, U €CIIU MPaB BTOPOI IKCIIEPUMEHTATOP,
TO MOJIYYUTE U MPUBEIUTE HEOOXOAUMOE COOTHOLIeHHE R U I', MpH KOTOPOM BhljiessiemMas Ha peo-
CTaTe TEeIUIOBAasi MOLUTHOCTh HE U3MEHUTCS.

er

4. KoHTposbHBIN BOIpoC. B IeHTpe Kpyrioro MpoBOASILIErO BUTKA C PAINyCOM
I' HAXOAUTCS MaJICHBKUI MPOBOSIINIT BUTOK ¢ iMaMeTpoM d H ¢ compoTHBIie-
HHeM R, (d < r, IUIOCKOCTH BUTKOB COBIAAIOT). MeHsis conpoTuBieHne R

peocrara (CM. pHCYHOK) U3MEHSIOT TOK, IPOTEKAIOLINI 110 BHELIHEMY BHTKY,
[IPUYEM DTOT TOK MEHAETCS CO BpeMeHeM { 110 3akoHy | =1g+at +ft 2 rne

lg,Q, 3— IOJIOXXUTEIBHBIE KOHCTAHTHI. BrickaxkuTe cBOE MHEHHE O TOM, 110~

BUTCS JIU MHIYKIIMOHHBIM TOK B MaJICHbKOM BHYTpEHHEM BUTKe. Eciu 11a, TO Kak 3TOT TOK OyzAeT
3aBHCETh OT BpeMeHH t U oT mapameTpoB R, d, r, lg, o, B. [TonyunTte popmysbl JaHHON 3aBUCH-

MOCTHU U Hapucyite rpaduk 3aBUCUMOCTH UHAYKLIIHOHHOTO TOKa OT BpeMeHH {.

5. Konrpounbnsrii Borpoc. Kirou K nepeBoast u3 nonoxenus “1” B mosoxxenue “27,
3aMbIKasi 00KJIAAKH 3apsauBIIerocs ot ucrounnka IJ{C € konaencaropa ¢ éMkocTbio C
yepe3 conpoTuBieHre R. Kak MOKHO BBIUMCIINTD TOK, TEKYILUH Yepe3 KOHAEHCATOP?
Kak aTot TOK Oyzer 3aBucets 0T Bpemenu? Hapucyiite npumepHsliii rpaduk 3aBUCUMO- ]—| —
CTH 3apsi/ia Ha KOHAEHCATOPE U TOKa, TEKYILEro Yyepe3 KOHAEHcaTop, OT BpeMeHu. OTBeT
000CHOBATh U MOATBEPAUTH (HOPMYIIaMHU.

po
7o

4 cemecTp

IMepeyeHb KOHTPOJILHBIX 3aIaHUI U (HJIM) BONPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-1 (KoHTpoHpyeMblii HHANKATOP A0cTHKeHUs1 komneTreHun OITK-1.1)

1. KourponbHoe 3aganue. Ha Hempo3padHyio nperpaay ¢ AByMs y3KUMH |
HapauIeIbHBIMU MPOPE3SIMH, HAXOIAIIUMHKCS Ha paccTostHUU d Apyr oT NN
JpyTa, majlaeT HOPMAJIbHO MOHOXPOMATUYECKUI CBET C JUITMHON BOIHBI A. ">
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3a mperpaoit Ha 60JbLIOM yaaneHuu L > d pacrnonioxkeH skpaH. [lokazarens npesoMieHus npo-
3payHoOI cpelbl MEKy HUMH paBeH N. [Ipr 0fHOBpEMEHHOM YMEHBILIEHNH [T0KA3aTeNs Ipesiomiie-
HUS N B 2 pa3a ¥ YMEHBIICHUU paccTossHUs L B 2 pa3a mupuHa nHTepGEpeHIIMOHHBIX TToJIoc Ax Ha

9KpaHe (BBIOEPHTE OTBET): a) yMeHbInaeTcs B 4 pasa; 0) ymeHbIaeTes B 2 pasa;
B) HE U3MCHSCTCS, I) yBeIMUUBAETCS B 2 pasa, 1) yBenuuuBaercs B 4 pasa;
2. KonTponbHoe 3aanre. MOHOXpOMAaTUYECKH CBET MajaeT U3 BO3- BO3AYX

JYLIHOW Cpeibl HOPMAJIbHO Ha IUIOCKYIO IIPO3PAaYHYI0 MBUIBHYIO IUICHKY /) b Cfei bl | LS
TouHbl d ¢ mokaszareneM npeiaomiieHus N = 1,33, Haxo/sIyrocs Ha \$ d MbinbRan nneHia N
CTEeKJIe ¢ TToKa3arenieM npenomiienus N, = 1,5.MaTrepdepeHinonHbIi - eteae ~ ng %)
MaKCHMYM JUIsl OTPaXKEHHOT'O OT MBUIbHOM IUIEHKH CBETa HAOJII0JaeTCsl B i T

TOM CJIydae, KOT/Ia JUTMHA BOJIHBI A TaJa0Iero cBeTa paBHa (YKaKHUTe MPaBUIIbHBINA OTBET, €Cii M
=1,2,3,4,..).
a)2dn_ 6)dn_ )Zdnc_ ) 2dn ) 2dn. . . 2dn ) 2d .

- ) - ) B ) F ) I[ ) ) )
m m m (2m+1) m+1/2 m+1/2 n(2m+1)
3. KontponsHoe 3aganue. Ha nudpakiinoHHy0 pemeTky 1
11a71aeT HOPMaJIbHO MOHOXPOMAaTHYECKUN CBET. 3aBUCHU-
MOCTh HHTEHCHBHOCTH | CBeTa, MpoIieamero 3a pemer- ” H
Ky, OT CMHYCa yI7la OTKIOHCHUS ¢ II0Ka3aHa HA PUCYH- . | f
ke. Bo CKOJIbKO pa3 3MEHSITCS paCCTOSHUSI MEXKIY WH- 0
TepPepEeHIINOHHBIMU MAaKCUMyMaMH (CIIEKTPaMH) Ha 3TOM PUCYHKE, €CIIH MOCTOSIHHYIO PEIIETKH
YMEHBIINTh B 2 pa3a, a JUIMHY BOJIHBI MaJAlOIIEr0 CBETa YBEJIMUYKMTh B 2 pa3a (YKaXnTe MpaBUIlb-
HBII OTBET):
a) yBeauuarcs B 4 paza; 0) yBeauuarcs B 2pa3a;  B) HE U3MEHATCS,  T') YMEHbIIATCS B 2 pasa;
1) yMeHbIaTcst B 4 pasa,

nN‘SIHCP

4. KontponbHoe 3aaanue. [Ipy oTcyTCTBUM JpyruX UCTOYHUKOB CBETa BUAMMBIN IJ1a3y [[BET a0CO-

JIFOTHO YePHOTO Tela (YKaKUTE MPaBUIIbHOE YTBEPIKIACHHUE):

a) BCer/ia YepHbBIH MPH JIIOOBIX YCIOBHSIX; 0) MEHSIETCSI OT KPACHOTO K JKEITOMY IPH HarpeBaHUU

110 OONBIINX TEMIIEPATYD; B) MEHSIETCSI OT KPACHOT'O K YKEITOMY IPH OXJIAXKICHUH TeJla, Harpe-
TOTO J10 OOJBLION TeMIepaTyphl;  T) aDCOJIIOTHO YEPHOE TEJIO HE UMEET LIBETa;

5. KonTponbHoe 3aganue. AGCOTIOTHO YepHOE Teno uMeso Gopmy Kyda. 3aTem ero
00beM yMEHBIIWIIH B 8 pa3, yMEHBIIIUB pa3mep pedep kyba B 2 pasa, a Temmeparypy |
yBenu4mIIv B 2 pa3a. Bo CKOJIBKO pa3 M3MEHHUIIACH BEIMYMHA YJHEPTHH TEIJIOBOTO U3my- MV

YEHHsI, HCITyCKaeMOT0 JIAHHBIM TEJIOM I10 BCEM HAIPaBJICHHSM 32 €IUHUILY BPEMECHHU ? 5
a) ymeHblmiacs B 16 pa3;  0) ymenpmmiace B 8 pa3;  B) yMEHBIIWIACH B 4 pas3a;

') yMEHBINWIACH B 2 pa3a; 1) HE M3MEHHJIACh,  €) YBEIIMYMJIAch B 2 pa3a;

) yBeNnMuWIIach B 4 paza;,  3) yBenuumiach B 8pa3;  u) yBenmuuwmiach B 16 pa3;

6. KonrponbHoe 3amanne. Ykaxute popMyiry DHHIITEHHA 111 BHEITHETO hoTodPdekra:

2 2 2
= A; 6)mV=A+hv; B)A:hI/—m;/; r) E=mc;

a) hv +

7. KontponbHoe 3ananue. Boibepure npaBuibHbli rpa@uk 3aBUCHMOCTH BETMYUHBI UMITYIIbCA P,

KaXJI0T0 U3 MaJA0NMMX Ha METAIT (POTOHOB OT BETMUYMHBI MAKCUMAJIbHO BO3MOKHON KUHETHYE-
CKOM sHepruu E,,, BeIOUTOrO npu Gorodddexre neKkTpoHa:

a)} Py 6) 1Ps B)1 Py, )P, A) 1Py
\ Em Eam KWH E KMH E KAH
0’ 0’ > 0 0 0




44

8. KontposbHoe 3amanue. [IpoBois H3MEPEHUS Pa3InYHbIX MapaMeTPOB MUKPOYACTHIIBI H3MEPSIOT
e€: 1) monHyro SHepruto E; 2)MoNHbIA MOMEHT uMIylibca L;  3) Ipoekuuo MOMEHTa UMITYJIbca
Lx Ha och x; 4)pOEKIMI0O MOMEHTA UMITYJIbca L, Ha oCh Z, 5)mpoeKiuio UMITyiIbca py Ha OCh X;
6) IpOeKLUIO UMITyIIbca py HA OCh ), 7)KOOPIMHATY X; 8)KOOpIuHATy Z, 9)MOMEHT BPEMEHU
usmepenus t. Oka3pIBaeTCsl, YTO OJHOBPEMEHHO HEJIb3s1 U3MEPHUTD UITH OIPEICIUTh CICAYIOIIUS
BEJIMYMHBI (YKaXKHUTE J[BA IPABUIBHBIX OTBETA):

a) lu 4; 0) 5u 8; B) 4u 3, r)1lu9;
9. KontposbHoe 3aganne. OTHOMEPHBIN KBAHTOBBIN TApMOHUYECKUH OCIUIUISATOP C MACCOM M
UMeeT NMOTeHIMaIbHY0 3Hepruto U (X) = kxz/ 2.Ecmu 7=1,05510 34 JIx (¢, TO mpaBHIIBHBIM

ypaBHEHUEM, MTO3BOJISIOLUIIM BBIYUCIUTH BOJIHOBYIO QYHKIHIO U (X) OCLMJUISITOPA U pa3peleHHbIe

3HAYEHHsI €ro MOJHOM dHepruu E, Oyzner ypaBHeHHUe (YKaKUTE IPaBHIbHBII OTBET):

d? _ % _ ke d?y _2m( ké _ dg _2m_ k€
d?w _2m( _ k€| d’y _ 2m ke d?y _ [ ke _
rd—%_?E - v H)d—xz_ ?EWTHJ’ e)d—%_ET s

10. KontpomabHoe 3ananue. C yBearnueHHEM HOMepa N GOPOBCKOM JIEKTPOHHONW OPOUTHI B OJTHO-
3JIEKTPOHHOM aToOMe BeJIMYUHA (MOJIYIIb) |En| SHEPTUU JIEKTPOHA, HAXOAALIETOCs Ha 3TON opouTe

(ykaxxuTe MpaBUIIbHBINA OTBET):

a) BO3PACTAET POIOPIHOHANBHO N>, ) BO3PACTAET IPOIOPIHOHANEHO NY,  B) BO3PACTAET IPO-
HOPLMOHANBHO N;  T) HE U3MEHSETCS; ) YMEHBILACTCS MPONOPLHUOHAIBHO N;  €) yMEHbBIIAeTCs
TPOMOPIHOHATBEHO N°; %) YMEHBIIAETCS POIOPLHOHANBHO N,

11. KonTpoawsHoe 3ananue. [lepexos anmekTpoHa ¢ 60pOBCKOM OpOUTHI € TJIABHBIM KBAHTOBBIM YHC-
JIOM N Ha OpOWTY C IVIABHBIM KBAaHTOBBIM YHCIIOM N’ B aTOME BOAOPOJa COOTBETCTBYET JTMHUH OJI-
HOM M3 CHEKTPaIbHBIX cepuil uzinydeHus. [Ipu 3ToM MakcuMaabHON YaCTOTE U3JIYYEHHUS B CEPUU
[Mamrena cooTBeTCTBYET Hepexo 1 (BBIOCPUTE MPABUIIBHBINA OTBET):

a) N=co - nN'=1l; 06) n=c - n'=2; B) N=c0 -NnN'=3; 1) N=0 - N'=4;

n) n=2-n'=1 e n=3-n'=2; %) n=3-n'=1, 3) n=4_. n'=1;

) N=4-n'=2; k) n=4-n'=3;

12. KonTponbHoe 3aganue. CoOCTBEHHAs! IUKINYECKask 4aCTOTa OJJHOMEPHOT'O KBAHTOBOT'O I'apMO-
HMYECKOr0 OCLIIUIATOPA paBHa . YeMy paBHA HUKIIMYECKAs YacTOTa g HEKOTOPOro (oToHa, ec-
JIM 3HEPTusi 9TOro (HOTOHA paBHA SHEPTUH NEPBOTO BO30YKAEHHOTO COCTOSIHHSI KBAHTOBOTO TapMo-
HUYECKOTO OCHMILIATOpA (YKaXKUTE MPABUIIBHBINA OTBET):

a) oy =0/2; 0) Wy =®; B)®y=30/2; T)wy=20; ) o0y=50/2; e)wy= 3w,

K) 0y = 10/2; 3) 0y = 4w; n) oy = 9w/2; k) 1pyroi oTser;

12. KoHTposbHOE 3a1aHue. DICKTPOH HaXOAUTCSA B 0AHON u3 d — mogo000s104ek aroma. Kakoe u3
Hepe‘-II/ICJIGHHBIX HHUXKC 3H3.‘ICHPII>1 HE MOJKET HpI/IHI/IMaTB HpOCKI_II/I}I BGKTOpa Op6I/ITaJIBHOFO MAarHutT-
HOI0 MOMEHTA 3TOT0 3JIEKTPOHA HA HAIMPABJICHHE Z BHEIIHETO MArHUTHOTO MOJist (YKaKUTE rmpa-

BWJIBHBINA OTBET €ClU [y —MaraeToH bopa):

a) 0; 6) 2ug; B) 3Ug; r) —Hg; n) Mg,



45

14. KoHTpoabpHOE 3a/1aHue. YKaKUTE IPABUIIBHOE YMCIIO PAa3HBIX MPOEKLUI Ha HAIIPaBJICHHUE
BHEIIHEr0 MarHUTHOTO MOJIsl OPOUTAIBHOTO MAarHUTHOT'O MOMEHTA 3JIeKTpoHa u3 5f  momgo0osoukn
aToma BOJOpOJa:

a)l; 6)2; B)3; N4 15 e6; x)7, 38 u9; x)10; n)12; wm)15;

15. KouTtponbHoe 3amanue. B pesynbTare siIepHbIX pacriagoB HCIyckamoTes: 1) a-usznydenue; 2) -
uznydenue; 3) y-usnydenue; 4) HeUTpoHbl. Cpelu MEpevMCIICHHBIX MPOJIYKTOB pacnana Hau-
MeHbIIel IPOHMKAFOIIEH CIIOCOOHOCThIO 001a1aeT (YKaKUTe PaBUILHBIN OTBET):

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

IMepeyeHb KOHTPOJILHBIX 3aIaHUI ¥ (MJIM) BONTPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerennuu OIIK-1 (koHTpoupyeMblit HHANKATOP A0cTHKeHUs1 komneTeHun OITK-1.2)

1. KonTponbHoe 3a1anne. MOHOXpOMaTHYECKUI CBET ¢ JyMHOM BoJHBI 600HM maja-
€T HOPMAJIBHO Ha Y3KYIO IPOpe3b-11Ieib B HEMPO3pauHoii nperpaje. AudpaxinonHsiii
MHHUMYM M = 240 nopsaaka Habmomaercs 3a meibio nox yriaom 30° k HanpasieHuio
najaroniero ceeta. Yemy paBHa miMpuHa ¢ popesu (BIOCpUTE MTPaBUILHBINA OTBET):
a) 1,8mkmM;  0) 2,4MKM;  B) 3 MKM; r) 3,6MkM; 1) 4 MKM; e) 4,8MKM;
) HET NMPaBUJILHOTO OTBETA,

2. KontponbHoe 3ananue. I3BECTHO, U4TO TEIJIOBOE U3TYYCHHE UCITYCKAETCS C %
OOKOBO#1 MOBEPXHOCTH MPOBO/Ia (CUnTAast ero aOCOMOTHO YSPHBIM TEIOM), KO-
TOPBIN MOAKIIOYEH K HCTOYHUKY OCTOsTHHOTO Hanpspkenus U. T —remriepa- §
Typa O0KOBOM MOBEPXHOCTH MPOBOJIA, S— IUIONIA b OOKOBOW MTOBEPXHOCTH
npoBoja, ¢ —nocrosHHas Credana-bonpivmana. Tekymuit mo npoBoay ToK |
MOYHO BBIYHCIHTH 10 GopMyJie (OMPEeIeIUTe U YKaKUTE OTBET):

2 u us u oT* oT* oST

——; 0) —; B) —, T i ;e © ) APYroii OTBeT;
oo O g B o D ogm A g 9 g ) Apyr

3. KonTponbHoe 3aganue. Ha moBepXHOCTh Tella HOPMAJIbHO Maal0T (POTOHBI
MOHOXPOMAaTHYECKOTO JIa3€PHOTO U3IyYSHHUS C YaCTOTOH V, IEHCTBYS Ha IUIO-
manky AS cunoii F. Cxonbko potonoB AN momamaer Ha 3Ty IUTOMIANIKY 32
BpeMs At, ecii Teno NmorjomaeT Beé najaromniee Ha Hero u3inydeHue (ykaxure
npaBuibHYI0 Gopmyiy, rae h —nocrosiHuas [lnanka, ¢ — CKOPOCTh CBETA):
2hvFAt FCAtAS | 2FcAt hvFAt FcAt | FcAt | FcAt |
— 1) e) )

a) ———; O , B ;T ; ;
) c ) hv ) hv ) c 2hv hv hvAS

4. KoutponbHoe 3aganue. OTHOIIEHNE BEIMYUH CKOPOCTEH HepenaTUBUCTCKUX YacTull 1 u 2 pas-
HO V / V,=12=0,5, a oTHOIICHHE UX [UTHH BOJH Jie Bpoiiiist paBHO, COOTBETCTBEHHO,

Agy / Ag, = 4. VKaKuUTE IPaBAIbHYIO BEIUYUHY OTHOIIEHHs M,/ M, MacChl EPBOI YaCTHUILBI K MACCe

BTOPOM YaCTHULIBI:
a) 16; 0) 8; B) 4; r) 2; n) 1, e) 1/2; x) 1/ 4; 3) 1/8; u) 1/16;
K) JIPYroii OTBET;

5. KontponbHoe 3aganue. MUKpo4acTHIia ¢ Maccoi M HAXOAWUTCS B “MOTCHIHAIBHOM 5 P
SIIUKE”, ¥ HE MOXKET MOKUHYTh 00J1aCTh MPOCTPAHCTBA C KOOPAMHATAMHU Y
. a m
0< X,Y,z< a=10"wm (cm. pucynok). TIpy 9TOM MOPSIIOK HEONPEIENEHHOCTH €6 NM- oL La
a X

myabca A, P MOXXHO OLIEHHUTH M3 COOTHOLICHHMS (OIpeennTe NPpaBUIbHBIH OTBET)
a) A, p=10*kr/c; 6) A, p=10*krM/c; B) A ,p=210"kr/c;
r) A, p<l0®xri/c; n) A,p<l0*xri/c; e) A, p<10xri/c;
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%) A, p=10*krGi/c; 3) A,p=10°krGi/c;

64. KontposnpHoe 3a1aHue. DNEKTPOH C MacCO M U C OTPHULIATEIbHBIM IEKTPUUECKUM 3apsSA0M
—( HaXOAMTCA B I10JI€ KyJIOHOBCKOTO MPUTSHKEHUS a1ipa ¢ Maccod M U ¢ MOJI0KUTENBHBIM JIEK-

TPUYECKUM 3apsioM +Q , 00pasys 0HOIIEKTPOHHBIN atoM. [Ipu stom M > m, k =1/4re,,

h = h/27r— nocrosnnas [nanka. DIEKTPOH MEPEXOUT C YETBEPTOI HA BTOPYIO GOPOBCKYHO OpOH-
ty. [Ipu 3TOM €ro 3Heprusi yMEeHbIIACTCS HA BETUYUHY (OMPENSIIUTE U YKOKUTE TPaBHIbHbIH OT-

2 h 4 h 16 7 8 h
) %%ﬂ ;  €) IpYroil OTBET;

7. KontposabHoe 3aganue. YeMy paBHO OTHOIICHUE BEIMYMHBI (MOIYJIsl) HAUOOJBILET0 BO3MOKHO-
I'o 3Ha4€HUs MPOEKIMU BEKTOpa OPOUTAILHOIO MOMEHTA UMITYJIbCa 3JIEKTPOHA, HAXOAALIErocs B
2p — n1oa000J104YKe aTOMa, Ha OCh Z, KOTOpasi HalpaBJieHa BJIOJIb JINHUI UHIYKLIUN BHEIIHETO Mar-

HUTHOTO I10JIs, K BeJIMYMHE (MOYIII0) MPOEKIIMK BEKTOpa COOCTBEHHOTO (CTMHOBOI0) MOMEHTA
HMITYJIbCa 3TOTO 3JICKTPOHA HA Ty K€ OCh (OMpEeIeNTe ¥ YKaKUTE MPABUIIbHBINA OTBET):

a)l; 6)2; B3 14 )5 €6 x)7; 3)8;

8. KoHTponbHOe 3a/1aHKe. DHepreTHYecKuii BBIXO/1 pacia/ia siipa HEKOTOPOTo pajilOaKTUBHOIO
u30Tona ¢ nepuogoM noiypacnana T1 = 1c pasen E1. B HauansHbiil MOMeHT Bpemenu to = O B 06-
pasue conepxkainoch Ng saep AaHHOro n30Tona. Y KaXuTe NpaBUiIbHYIO (hOopMyiTy, 10 KOTOpOH
MOYKHO BBIYUCIUTH TeIuio Q, KOTopoe BhIAEIHUTCS B 00paslie K MOMEHTY BpeMeHu t = 2¢ 3a cuer
pacnaja sjaep u30Tomna:

a) NoE1;  0) NoE1/2;  B) NoEi/4; 1) 3NoE1/4; 1) NoE1/8; e) TNoEa/8;  x) NoEa/16;

3) 15NHE1/16; 1) Ipyroi OTBET;,

9. KouTpossHoe 3ananue. [Ipoucxoaut npespamienue sapa X5 B saapo Y23 . DTo npespaiieHue
BBI3BAHO JBYMS CJICAYIOIIMMH SIICPHBIMH PeaKIUsIMU (YKOKUTE MPABUIbHOE YTBEPKICHHE):

- +
a) o —pacrmagoM; 0) a— u 3 —pacmagoMm; B) o.— W [3 —pacmaaoM; T) o.— U Y — Pachajiom;

IMepeyeHb KOHTPOJILHBIX 3aIaHUI U (HJIM) BONTPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTpoMpyeMblii HHAUKATOP A0cTHKeHUs1 komnereHun OITK-1.3)

1. KontponbHsiii Bonpoc. [[s ymydmenns onTHYeCKUX CBOMCTB Ha IIOBEPXHOCTH JIMH3 KAYeCTBEH-
HBIX ONTHYECKHUX YcTpoiicTB (poToanmnapaToB, OMHOKIIEH U T.I1.) HAHOCAT IOKPBITUS B BUJIEC TOH-
YalIInX IUIEHOK. B pe3ynbrare B COMTHEYHOM CBETE Ha MOBEPXHOCTH JINH3 BUIHBI (PHOJIETOBO-
KpacHble OJIMKU. BrIIBUTE MPUUKHY, IO KOTOPOH CTEKIISIHHBIE JTMH3BI TOKPBIBAIOT TOJOOHBIMHU
IUICHKaMH, U OOBSCHHUTE NIPHYNHY MOSBICHUS U [[BET TAKUX OJMKOB, 000CHOBAB CBOE CYKJCHHUE C
MOMOIIIBIO0 HEOOXOAUMBIX (PU3UYECKUX 3aKOHOB, IPHUHIIUIIOB U (HOPMYI.
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2. KoHTponbHbIi Bonpoc. To4eyHbIi HCTOUHUK S MOHOXPOMAaTHYECKOTO CBETa
C JUIMHOM BOJIHBI A HaXOJUTCS Ha PACCTOSHUU @ OT HEIPO3pauyHOU IIOCKOH
IIperpajsl ¢ IPOPE3aHHbIM B HEYW KPYIUIBIM OTBEPCTHEM pajuyca I, a napai-
NeNbHBIN 3KpaH 3aKperuieH Ha paccTosiHuu L 3a iperpanoit, mpudem r <+/LA .
[Tpu u3MeHeHnn paccTOSIHUS & OCBelIeHHOCTh Touku O 9KpaHa (JIexamniei, kKak
¥l HICTOYHHK CBETa S,Ha OCH OTBEPCTHUS) TO CTAHOBUTCS OOJIBLION, TO yMEHbIIIA-
etcs 10 Hyna. C TOMOIIbIO 3aKOHOB (PM3HUKH MOTyIUTe (OPMYITY Uil TAKOTO PACCTOSHUS &, HaYH-
Hasl ¢ KOTOPOI'0 OCBEIEHHOCTh B Touke O nepecTaér “Murarh” M HAUMHAET HENIPEPHIBHO YMEHb-
matecsi. O0bscHuTe Bam BeIBO. B Kakyio CTOpOHY Ha0 ABUraTh UCTOYHHUK CBETA S, U3MEHSS
paccrosiHUe 8, 4TOOBI MOJYYUTh MOHOTOHHOE U3MEHEHUE OCBEILEHHOCTH — BJIEBO WM BIIpaBo? OT-
BET 00OCHOBATh.

3. KonTponbHblii Borpoc. [[Ba 0JJMHAKOBBIX NOIIpouaa (3TO TOHKAs Mpo3padHas IIeHKa-
HOJISIPU3ATOP, MPOITYCKAIOMIAs TIOCKOIIOJIIPU30BAHHBIN CBET) PACIHOJIOKEHBI TaK, YTO HE MPOITYC-
KaloT NaJaloluii Ha HUX JIy4 €CTECTBEHHOI'O COJIHEYHOI'O CBETa C MUHTEHCUBHOCTBIO |, 1 pacmo-

JIOKEHHBIN 32 MOJISIPONIaMH JIETEKTOP He PUKCUPYET cBeTa. BrICKkakuTe CBOE MHEHHE O TOM, MOXK-
HO JIM, HE TOTPAruBasich JI0 3TUX HNOISIPOUI0B, TOMECTUTh MEKIAY HUMH TPETHH MOJISAPOU TaK,
9TOOBI CBET BCE XKe Mportien B fetekrop? [IpuBenure 000CHOBaHHBIE apTYMEHTHI B MOJIB3Y BO3-
MO’KHOCTH MJIM HEBO3MOXKHOCTH TPOITyCKaHMs cBeTa. Eci Bee e 3TO BO3MOXKHO, PEATIOKHUTE
Croco0 pa3MeIIeHus! TPEThEro NOJSAPOH 1A TaK, YTOOBI MPOILISAIINN B IETEKTOP CBET MMEJ MaKCH-
MaJIbHYIO HHTEHCHUBHOCTb M HalIUTE BETMUUHY 9TOH MaKCUMaJIbHOW MHTEHCHBHOCTH.

4. KortponbHsiii Boripoc. OMH U TOT K€ UCTOY-
HUK CBETa C YaCTOTOM V OCBEIIAET KaTOMAbI IBYX
BaKyyMHBIX (hoTo37eMeHTOB “1” u “2”, n300pa- %
JKEHHBIX Ha JIEBOM PUCYHKE. BosbTaMmepHbie xa-
PaKTEPUCTUKU BO3HUKAIOLIETO IIPU STOM B LIENTU
¢dororoka | mOKa3aHbI Ha MPAaBOM PHUCYHKE, T1e KpuBbie “1” 1 “2” COOTBETCTBYIOT HOJKIIOUEHUIO
dotoanementoB “1” u “2”. Mcnonb3ys 3akoHbl poTodddexra, onpenenuTe Kakoi U3 KaTog0B UMe-
eT OoJbITyt0 paboTy BBIXO/a U HAWANTE BEJTMYMHY OTHOLICHUS pa0OT BBIXO/a ITUX KaTOJOB MPU

-2U - |

hy
YCIIOBUH, YTO Uo = 4— , te h —mocrosiaHas [Tnanka, € — BenuunHa 3apsiaa siekrpona. OTBeT
e

000CHOBATH COOTBCTCTBYIOIIUMU BBIYHUCIICHUSIMU.

5. KonTponbuslii Bonpoc. @otoH “1" ¢ 4yacToTOM Vo MCHBITHIBAET PACCESIHUE HA 2

yron 6 = 60 Ha nmepBOHAYAIBHO TOKOSIIIEHCS YACTUIIE C MACCOM M, IPEBPAIAsCh B 1 PHJ\IGIJ
o s AN 2 - - -

paccesHHBIN QoToH “2”. Mcnonb3ys nocrosiHuyto [Inanka h u ckopocts cBera c, Vo

oIpeieNuTe BEIMYMHY SHEPTHH, KOTOPYIO (POTOH MepeaacT 4acTuie M Imocie co-
ynapenusi. OTBET 000CHOBATh U MIOATBEPIUTH BEIYMUCICHUSIMH.

6. KonTponbHeiid Bompoc. B Bo30ykIIeHHOM aToMe BOAOPOJAA JJICKTPOH MEPEXOIUT ¢ OOPOBCKOIA
OpOUTHI, COOTBETCTBYIOIIEH TpeTheMy BO30YKICHHOMY COCTOSIHUIO Ha OOPOBCKYIO OpOUTY, COOT-
BETCTBYIOIIYIO BTOPOMY BO30YXIEHHOMY COCTOSTHUIO, UCITyCKasi (DOTOH € JUTMHOH BOJHBI A1. C 10-
MOIIbIO 3aKOHOB U (POPMYJI aTOMHON (PU3UKHU OMPEACTUTE OTHOLICHHUE Ap/A1, TJe Ay — MaKCUMAJIb-
Hasl JUTMHA BOJHBI ()OTOHA U3 CIIEKTPaIbHOM cepun baibmepa. OTBeT 000CHOBATS.

IMepeyeHb KOHTPOJILHBIX 3a/IaHUI ¥ (HJIM) BONPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-2 (KoHTpoHpyeMblii HHANKATOP A0cTHKeHUs1 komneTeHun OITK-2.1)

1. KoutponbHoe 3aganre. Ha qudpakiinOHHYIO PEIIETKY C MOCTOSHHOM perreTkd d U MIUpUHOM
KKIO0W IIeNH & TaJaeT MOHOXPOMATHUECKHI CBET C ITTMHOW BOJIHBI A. 3@ PEIISTKOW YCTaHOBJICH
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9KpaH, Ha KOTOpOM HalmoaaeTcs uaTepdepeHimonnas kaptuHa. CekTp M—ro nopsakKa Ha 3ToH
KapTUHE HE BUJICH, IOCKOJIbKY €r0 MOJ0KEHUE COBIIAJAET C MOJI0KEHNEM AUPPAKIIHOHHOTO MUHHU-
MyMa Ha 1mend. [locTosiHHyro penierku d yMEHbIIaT, He MeHsist A U a. [Ipu atom (ykaxuTte mpa-
BUJIbHOE YTBEPIKICHUE):

a) CHEKTp M-—TO MopsaAKa CMECTHTCS OT LIEHTPa UHTEP(EPEHIIMOHHOI KAPTUHBI M CTAHET BUJICH,
0) cmekTp M-—To MopsiIKa CMECTUTCS K LEHTPY HHTEPPEPCHIIMOHHON KApTHHBI U CTAHET BH/ICH;

B) CIEKTp M-—Tro0 MOpsiIKa Mo-IPeKHEMY He OyleT BHICH, TOCKOJIBKY MOJ0KEHUE TH(PAKIHOH-

HOI0O MMHMMYMa Ha LI HE U3MEHUTCH,

r) CHEeKTp M-—TO MopsaKa NO-IPEeKHEMY He OyleT BUICH, TOCKOJIbKY HE MEHSETCS JJTMHA BOJIHBI
IIaJIAFOILEro CBETA,

2. KontponbHoe 3a7anre. MOHOXpOMaTHUECKUid CBET Ia1aeT HOp-

MaJIbHO Ha Y3KYIO IIEIb-TIPOpE3b B HENPO3PAUHOU Nperpajae u I
PacIpOCTPaHAETCs 3a IIEIbIO M0 BCEMU BO3MOKHBIMU YIJIaMH @

K HallpaBJICHUIO NajieHus. Pacnipenenenue MHTeHCUBHOCTH | mipo- sin®
IIEJIIIET0 Yepe3 MIeJIb CBeTa B 3aBUCHMOCTH OT SiN@ MMOKa3aHo Ha _:_Z_)

pucyHke. Yto npou3onaeT ¢ IUPUHON HEHTPAIBHOIO MAKCUMyMa
A Ha 3TOM pPHCYHKE, €CJIU IIUPUHY TPOPE3N YMEHBIIUTH B 2 pa3a, a AJIMHY BOJHBI [13/1aI0IIET0 CBe-
Ta yMEHBIIHUTH B 2 pa3a (YKa)XUTe MPaBUIbHBINA OTBET):

a) yBenuuuTcs B 4 paza;  0) yBenuuuTCs B 2pasza;  B) HE M3MEHHTCS; T') YMEHBIIHUTCS B 2 pa3a;
1) yMEHBIIUTCS B 4 pasa,

3. KonTponbHoe 3aganue. EcrecTBeHHBIH CBET ¢ HUHTEHCUBHOCTBIO | Tpo-
XOJMT 4Yepe3 cucTeMy U3 IByX nonsgpusatopos Il; u Ilo. Yron a mexny

OCAMH HPOITYCKaHHs TOJIAPU3aTOPoB MeHsoT B npeaenax 0< o < 9P . ITpu
3TOM MHTEHCHBHOCTB | CBeTa, MPOIIEIIIEro Yepe3 CUCTEMY MO PU3aTOPOB,
MEHSIETCS B IIpeienax:

a) 0l <lg; 0) OSISIZO; B) OSISIEO; r) OSIS3I—40; 1) APYroOi OTBET;

4. KoHTposnbHOE 3aJaHue. /[Ba 351eKTpoHa EpBOHAYAIbHO IOKOUJIMCh, @ 3aTEM YCKOPUIIUCH DJIEK-
TPUUYECKHUM I10JIEM, IPUUYEM IIEPBbII 3JIEKTPOH ObLT YCKOPEH Pa3HOCTBIO MOTEHIUAIOB A@1, a BTO-
PO JIEKTPOH — Pa3HOCTHIO NMOTEHIMAIOB AQ2 = 4A@1. OnpenenuTe U yKa)kKUTe BEIMUYNHY OTHOLIE-
HUS Ag / Ag> AIMHBI BOJHBI e Bpoiiyis mepBoro s1eKTpoHa K AJMHe BOJIHBI e bpoiins BToporo

3JICKTPOHA I10CJIC YCKOPCHMU .

a) \/é; 0) 0,5; B) ],/\/é, r)l; n)4; e) 1,/\/5, XK) \/5; 3) 2; wu) 0,25; x) mpyroii oTBeT;

5. KonrtponbHoe 3ananue. Bee paccMaTprBaemble Mog000I04KH aTOMa ypaHa 3aloJIHeHbI dJ1eK-
TPOHAMH MOJHOCTHIO. UeMy pPaBHO OTHOLICHUE YKCIIa DIICKTPOHOB B 4f —107100010uKe K YHCITY

9JIEKTPOHOB B 2P —1101000/104Ke (YKaKUTE MPaBUILHBINA OTBET)?
a)l;, 0)1,5; B)1,667; 1)2; n)2,333; ¢)2,667; x)3; 3)4; u)5; k)6, n)7;

6. KontponbHoe 3aganue. Ha pucyHke nokasana o651acTh CyIIeCTBOBAaHUS 7

B —akTUBHBIX szep, Tae Z — HOPSAKOBbIH HOMep 3aeMeHTa, N —4uciio Heii- 1 Z=Zg
TpoHOB B siipe. CrurouiHast muHust Z = Zg COOTBETCTBYET 3 — cTabuiIbHBIM

s7ipaM, He UCTIBIThIBAIOIINM [3 —pacmnaja. Beibepure npaBuibHOE yTBEPHKIC- N

HUe:

a) B oOmactu Il (Z < ZB) A7Ipa MCIIBITHIBAIOT 3 —pacman;
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6) B oOmactH | (Z > ZB) A7Ipa MCIIBITHIBAIOT B —pacman;
B) B oOJyacTH | (Z > ZB) sJIpa UCIBITHIBAIOT B+ — pacnaf,

+
r) B oOeux obmactsax | u Il sapa ucneiTeiBaroT 3 — pacnan;

n) B obOeux obnactax | u ll sapa ucnbiTeiBaror 3 —pacnan;

Ilepeyenb KOHTPOJILHBIX 3aIaHMI ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nereHnun OIIK-2 (koHTpoMpyemblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-2.2)

1. KonrponbHoe 3ananue. [locrossHHas nudpakiimOHHON penieTku paBHa 2,6 MKM, a JUTMHA BOJIHBI
MaIAFOIIEro Ha PElIeTKYy HOpMaIbHO MOHOXpoMaTHueckoro ceeta paBHa A=600HM. CrieKTp Kako-
0 MAKCUMAJIbHOTO TIOPSIIKA Mpnax MOYKHO HAOJIIOATh 32 PeIeTKON (YKa)KUTE MPaBHIIbHBIA OTBET):

a)l;, 06)2; B)3;, 14, n)b5 €6, x)7, 3)8, e)apyroi oTserT;

2. KonrponbHoe 3ananue. Ha metamn ¢ paboroii Beixoga A= 25B nmagarot (GOTOHBI C YaCTOTOM

v =10°T'n. ocrosanas [Tnarka h=6,63000% JIx (@ ; 15B =1,6010™ Ix . MakcumanbHas Ku-
HETUYECKasi SHEPTHsl MJICKTPOHA, BHIOMBAEMOTO TIPH STOM M3 METaJllIa paBHA:

a) 1,025B; 6) 2,1453B; B) 3,023B; 71)4,143B; 1) 5,023B; ¢) 6,145B;
) Ipyroi OTBET;

3. KonTponpHoe 3aganue. M3BecTHO, 4TO Macca CBOOOHON MUKPOYACTHIIBI paBHA M, a €€ cocTos-
HHE B CIIy4yae OJIHOMEPHOTO JABMKEHHSI OMIMCHIBAETCS BOJTHOBOM (pyHKIMEH (J/ (X) = ACOS( kX) , T7Ie

A v K —nocrostaubie Benmuwnnbl. Ecmu 7 =1,055110% JIx [&, TO OJIHYIO SHEPTHIO £ 4acTHUIIbI
MOYKHO BBIYHCIIUTH U3 COOTHOIIEHUS (YKaKUTE MPaBUIIbHBIA OTBET):

_2mk Kk _n _o2mk _kn*

a) E=———; 0) E=- , BJE=——, 1) E=——+—; 1) E= ;
h 2m 2mk h 2m

4. KonTponbHoe 3aaHue. MukpouacTuiia HaX0IUTCS B OJJHOMEPHOM NMPSAMOYTOIbHON U
NOTEHIMAJILHON sIME LIMPUHBI @ ¢ OECKOHEYHO BBICOKMMHU CTEHKaMU. /[Ba caMbIxX Ma-
JIEHBKHX Pa3peIICHHBbIX 3HAYCHHs SHEPIUU YaCTHIIbI B OTOU sime paBHbl E, u E, , npu-

E,>E.M i "
yeMm E, .- Macca M wactuisl paBHa (YKaXXUTe IPAaBHIBHBIA OTBET, TI€ .
h = h/2/mr— nocrosnnas [nanka): .

3h? . 6) (EZ_El)_ ) Th? _ J37h : 0 4
2(E,-E,) &’ 2rn’a® ' 7 2(E,-E) & \/ZaZ(Ez “E)’
(E:-Ey). T
D gzt O J22*(E,-E)

a)

) Apyro OTBET;

5. KontponeHoe 3amanue. B HavanbHbli MOMeHT BpeMeHH t=0 paamoakTuBHBIN oOpasen uMen
8-1G° snep. B MomeHT t=1 C B HEM COXpPaHUIOCH 4.16° snep. CKONMbKO paguoaKTUBHBIX sIEep
pacmajaercs B 9TOM 00pa3siie K MOMEHTY BpeMeHH t=3 C (QmpenenuTe u yKaxure MpaBHIbHbBIH OT-
BET):

a) 7,5:16% 6)7-16°% 8)6,5:16% r)6-16% 1x)5,5-16% ¢)5-1G% ) apyroii orser;

6. KonrponbHoe 3aianue. Slnpo oIHOTO U3 U30TOMOB TOPHUsS Th SS’S HCIBITBIBAET MOCJIEI0BATEIHHO

JIBa mpoliecca B~ —pacrajia u mpeBpariaeTcs B sapo (YKakuTe MpaBUIbHBINA OTBET):
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a) Rngg‘r’; 0) Acggg; B) Fr§729; r) US§3; ) Raggs; e) Raggg; XK) Acgg’s; 3) Pagi’3;

Ilepeyenb KOHTPOJILHBIX 3aIaHMI ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nereHnun OIIK-2 (koHTpoMpyemblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-2.3)

1. KonTtpoubHblii Boripoc. Ha cTeKJIIHHOHN MJIACTUHKE C 0KA3aTeNeM IIPEIoM-
JICHUS CTEKIIA Nepexy JIKUT LUIMHJIPUYECKAs! IJIOCKO-BBIMYKJIasl JIMH3a U3 Ta-
KOT0 Xe cTekia. Ha a3y cBepXy HOpMaJIbHO MagaeT CBET C JUTMHOM BOJIHBI A
(cM. prcyHOK). IIpocTpaHCTBO MEX/Ty JIMH30M ¥ IUIACTUHKOM 3all0JIHEHO Cpe-
JIOH ¢ rmoka3zateneM npenomieHus N. MaTepdepeHmonHas kapTuHa Habo-
JIaeTCsl B OTPAXKEHHOM CBETE € IIOMOIIbI0 MUKpockomna. C MoMOLIbI0 3aKOHOB
¢u3uKn 00BSICHUTE, KAKOW BUJ UMEET KapTHHA HHTEepPEepeHIIMOHHBIX roioc. [lomyanTte Gpopmymsl
JUIsl TOJIIMHBI 3TUX 10JIOC U C UX MOMOLIbI0 OOBSICHUTE, YTO MIPOUCXOAUT C TOJILIMHOMN 3TUX MOJIOC
10 Mepe yAaJeHUs OT LeHTpa KapTHHBI. OTBET 000CHOBATb.

2. KonTponbHsbIii Bonpoc. M3BecTHO, uyTO AudpakimoHHas KapTHHA OT HEIPO3payHOro TOHKOTO
IpeMeTa COBIaAaeT ¢ AM(PPaKIMOHHON KapTUHOHN OT NPOPE3U B HEIIPO3pauHOM SKpaHe, UMEIoLIeH
Ty k€ (POpMy H pa3Mepsl, UTO U HETIPO3pauHbIi peamert. IIpeanoxxuTe Ha 3TOM OCHOBaHUU CIIOCO0
TOYHOT'O U3MEPEHHUS TOJIIUHBI YEJIOBEYECKOI0 BOJIOCA ONTHYECKMMH MeToaaMu. Hapucyiite kap-
TUHY 9KCIIEPHUMEHTA U IPpUBEIUTE (POPMYIIBI U pacyeTa TOIIMHBI BOJIOCA.

3. KonTponbHslii Borpoc. C HOMOLIBIO peocTaTa Ha KOHIIAX METaLIHYeCKO- JH—“E Ao
IIPOBO

ro npoBoJa ;uiuHbI | ¢ muamerpom d co3naHa pasHOCTh MOTEHIMAIOB AP PoEol ; :d

(cM. pucyHok). Kak u3MeHUTCS TeMIiepaTypa MmoBepXHOCTH MPOBOAA, KOTO-

PYIO MOKHO CUHTATh a0COFOTHO YEPHBIM TEJIOM, €CJIH JUTHHY | MpOoBO/a yBENUYHUTH B [[Ba pa3a, HE
menstst BeanuuHbel d 1 A@ ? OTBeT 000CHOBATH M MOATBEPAUTH (HOPMYIIaMHU.

4. KoHTposbHBIN Bonpoc.MuKpodacTulia ¢ Maccoil M HaxOJUTCs B OJHOMEPHOM I10- U(x)
TEHIMAJIBHOM sIME IPSIMOYTOJIbHOM (POPMBI ¢ OECKOHEUHBIMU CTEHKAMU IIUPUHBI a,
IpUYEM COCTOSTHHE MUKPOUYACTHIIBI OIIMCHIBAECTCSl BOJTHOBOM (pyHKIMEH

Y= AD(( a— X) , Tie A - HopMupoBouHas KoHcTaHTa. [locTaHOBKOM B cTallMOHAPHOE X
d% 2m

W+?(E -U,)¢ =0, e U, =0 BHYTpH MBI, JIETKO

ypaBHenue llpenunrepa

HpOBepI/ITB, qTO E 6y,[[eT 3aBUCCTH OT KOOp,Z[I/IHaTBI X, XOTs 3TO HE TAK, U YaCTHUIlAa MOXKXET UMECTh
°h°n?
2ma’
[Ipoananu3upyiiTe NPUYMHY ITOTO MapaJ0Kca U MPEIOKUTE CBOKO BEPCHIO OOBSICHEHHS BOSHUK-
oIero HpOTI/IBopetH/IH. OTBCT 06OCHOBaTB nu HOI[TBepI[I/ITB moaxoasamnmMun (1)I/I3I/IIICCKI/IMI/I SaKOHOMep'

HOCTSIMH U (hOpMYIIaMHU.

TOJIbKO OTZENbHBIE JUCKPETHBIC 3HAUEHU [TOJIHOM sHeprun: E = =const,rie n=1,2,3,..

5. KonTtponbHsblil Bonpoc. Mmeromuiics: painoakTHBHBIN 00pa3el] coAepKUT HecTaOMIbHbIE Aapa
JIBYX Pa3HbIX U30TOMOB! si/pa MEPBOr0 U30TOIA UMEIOT MEepUO/ MoJIypacnaaa, paBHbl 1 MunyTe, a
sJIpa BTOPOT'0 U30TONA — IEPHOJ MOJTypaciiaaa, paBHbId 2 MUHYTaM. AHaJIU3 TIOKa3all, YTo B MC-
XOJIHBI MOMEHT BpeMeHHu obpaser Ha 89,89% cocrout u3 spep nepBoro uzorona U Ha 11,11% -u3
s7iep BTOporo u3orona. s mpoBeaeHHs SKCIIEpUMEHTa HE00X0AUMO, YTOOBI YUCIIO s7Iep KaXKI0TO
u30TOMa B 00pasiie ObU10 0TMHAKOBBIM. OLIEHUTE BO3MOKHOCTh TOTO, YTO CITYCTS HEKOTOPOE BpEMs
YHCIIO SACp IBYX JNaHHBIX M30TOIOB B 00pasiie cpaBHseTcs. Ecim 3To BO3MOXXHO, TO Yepe3 KaKkoi
IPOMEXKYTOK BpeMEHH 3TO Ipou3oiiaer? OTBeT 000CHOBATH U MOJATBEPAUTH (HOpMyTIaMHu.



51

4. OueHouHble cpecTBa (OLEHOYHbIE MATEPHAJBI) VIS MIPOBEIEHUST POMEXKY-
TOYHOM aTTecTAllMH 00yJaIuxcs (3alUThI KYpcoBoii padoTsl (MpoeKTa)) mo
AACHUILINHE (MOXYJIIO)

3aHATUS yKAa3aHHOTO THIIa HE INPEeIyCMOTPEHbl OCHOBHOM Ipo(ecCHOHaNbHON 00pa3oBa-
TEJIbHOHN IIPOrPAMMOMN.





